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The Directors 
Amryt Pharma plc 
Dept 920A 
196 High Road, Wood Green 
London, N22 8HH 

Shore Capital and Corporate Limited 
Cassini House 
57 St. Jame’s Street 
London, SW1A 1LD 
United Kingdom 

J&E Davy 
Davy House 
49 Dawson Street 
Dublin 2 
Ireland 

22 August 2019 

Dear Sirs 

Amryt Pharma Plc Patent Report 

1. This Report
We have prepared this updated report for the Directors of Amryt Pharma plc (the Company or Amryt), the 
Company’s nominated adviser, Shore Capital and Corporate Limited, and the Company’s Euronext Dublin 
Adviser, J&E Davy, for inclusion in the admission document issued by the Company in connection with the 
admission of the Company’s entire to be issued share capital to trading on AIM, a market operated by the 
London Stock Exchange and Euronext Dublin (the Admission Document). 

For the purposes of paragraph (a) of Schedule Two of the AIM Rules for Companies and paragraph (a) of 
Schedule Two of the Euronext Dublin Rules, we declare that we are responsible for this report, which forms 
part of the Admission Document, and that we have taken reasonable care to ensure that the information 
contained in this report is, to the best of our knowledge, in accordance with the facts and contains no 
omission likely to affect its import. 

2. Executive Summary
AP101 (Oleogel-S10) 

Amryt Pharma Plc, through its subsidiary Amryt Research Limited, has six patent families, three of which 
cover AP101 (Families 3, 4, and 6).  Patents and applications have been filed in major markets, e.g., 
Europe, United States and Japan.  

Family 1 is mainly directed to an emulsion with Birch extract, and includes granted patents in many countries 
including Europe, United States, Japan, China, and India. The patent term for Family 1 is March 26, 2021.  

Family 2 is mainly directed to a device or method for continuously extracting extracts from solid material, 
e.g., plants. It has granted patents in Europe which expire June 21, 2025.
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Family 3 is mainly directed to compositions of Oleogel-S10, methods of producing such, and in some 
countries such as the United States, the use of a highly dispersed triterpene with an average particle size 
of less than 50 µm as an oleogel-forming agent and a thickener. Family 3 includes granted patents in many 
countries including Europe, United States, Japan, Australia, Canada, China, Russia, India, South Korea, 
Mexico, Israel, New Zealand, and South Africa. The patent term for the granted European and United States 
patents is June 21, 2025. Such patent term can be potentially extended depending on the time spent in 
clinical trials and obtaining regulatory approval. The maximum time for patent term extension is 5 years in 
the United States and Europe. 

Family 4 is mainly directed to methods of using Oleogel-S10 for healing wounds including treatment of 
epidermolysis bullosa (EB). Family 4 includes granted patents in the United States, Australia, Canada, 
China, Japan, Europe, New Zealand, Russia, Mexico and South Africa. The patent term for the granted 
patents in this family is November 24, 2030.  

Family 5 is mainly directed to Birch extract-containing water-in-oil foams and methods of use thereof in 
treating wounds.  Family 5 does not cover the Oleogel-S10 product, but rather an alternative, non-oleogel 
foam composition. Applications have been filed and are entering the early stages of prosecution in Europe, 
the United States, China, and Japan. The projected patent term for this family is July 18, 2037. 

Family 6 is mainly directed to the clinical Oleogel-S10 product, as defined by the current product 
specifications, as well as processes for manufacturing, and methods of use in treating wounds, including 
EB.  A PCT application has been filed, and the projected patent term for this family is January 4, 2039.We 
are not aware of any patent ownership issue for these patent families. 

We have conducted a freedom to operate (FTO) search of United States Patent and Trademark Office 
(USPTO), European Patent Office (EPO) and Patent Cooperation Treaty (PCT) patent databases with 
respect to the Oleogel-S10 product having 72-88% Betulin as active ingredient. We did not identify any 
issued patent by others that would pose substantial FTO risk. 

AP103 

Amryt Pharma Plc, by exclusive license and through its subsidiary Amryt Genetics Limited has three patent 
families covering AP103, with applications filed under the PCT, as well as in Europe and the United States.  
Family 1 is exclusively licensed from the University College Dublin, National University of Ireland, Dublin 
(UCD) to Amryt’s subsidiary Amryt Genetics Limited, and is directed to hyperbranched poly(beta-amino 
ester) (HPAE) polymers and the use thereof for gene therapy.  Applications are now entering the initial 
stages of prosecution in the United States and Europe.  The projected patent term for this family is August 
6, 2035. 

Families 2 and 3 are assigned to Amryt Research Limited. Family 2 is directed to additional classes of 
HPAE polymers not covered by Family 1, methods of making such HPAE polymers, as well as polyplexes 
of HPAEs (including those of Family 1) with nucleic acid compounds (including plasmids, nanoplasmids, 
nucleic acids, minicircles, or gene editing systems such as CRISPER).  Provisional applications have been 
filed in the United States, with the intent of filing nonprovisional applications in various countries worldwide.  
The projected patent term for this family (assuming the initial nonprovisional applications are filed one year 
after the initial provisional application filing) is October 10, 2039. 

Family 3 is directed to methods and devices for forming polyplexes of the HPAE polymers (including those 
of Families 1 and 2).  A provisional application has been filed in the United States, with the intent of filing 
nonprovisional applications in various countries worldwide.  The projected patent term for this family 
(assuming the initial nonprovisional applications are filed one year after the initial provisional application 
filing) is December 28, 2039. 

We are not aware of any patent ownership issue for these patent families. 
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We have conducted limited patentability searches in the Chemical Abstracts database (covering both patent 
and non-patent publications worldwide) with respect to Amryt’s HPAE materials. We did not identify any 
publications by others that would pose a substantial patentability risk. 

3. Scope of Report 
This patent report relates to the patent rights of the Company with respect to AP101 and AP103. 

Cooley LLP has been commissioned to review the registered patent rights owned by the Company as it 
relates to the Company’s main product Oleogel-S10, trade name Episalvan (AP101). We have not reviewed 
any license, or any other agreements that may affect or encumbrance the IP estate of the Company. Neither 
does this report include a review of commercial, technical, regulatory or financial issues that relate to the 
business or their respective intellectual property estates. 

For each patent family owned by the Company, we have included a brief summary of the claimed invention 
in its commercial context. This information is subjective and is intended to provide a useful summary, rather 
than to be relied on in a factual sense. 

Certain exemplary claims have been selected for each patent family. Care has been taken to copy claims 
(or translations thereof) accurately, but errors cannot be excluded. Interested parties are encouraged to 
review granted patents and published patent applications referred to herein, and which are publically 
available, e.g., from the relevant patent office websites. No single claim can completely reflect the scope of 
the various claims in the different members of the patent family. Therefore, the exemplary claim is in each 
case intended to provide the reader with an example from the patent family in question. In particular, it 
cannot be assumed that other members of the patent family share the same scope as that of the exemplary 
claim provided herein. 

In the attached Patent Schedule, for each patent family we have also summarized the overall status for 
each patent family, focusing on any material issues. Opinions expressed in this Patent Schedule are based 
on our best assessment of the relevant facts and information as known to us, and represent our honest 
belief. This report is not intended as a substitute for reviewing the publicly available prosecution files, which 
in the case of the European Patent Office (EPO) and the US Patent & Trade Mark Office (USPTO) are 
available online (for patents and published patent applications). Reports from the PCT procedure are also 
available online from the World Intellectual Property Organization (WIPO). 

For rights in licensed from UCD, the chain of title has been checked from the inventors. The correctness of 
the inventorship has not been checked. UCD appears to have good title to their patents based on the 
assignment records at the United States Patent and Trademark Office (USPTO). According to the USPTO, 
inventors Wenxin Wang and Dezhong Zhou have assigned all their rights in the applications to the National 
University of Ireland, Galway, which in turn assigned its rights to UCD. Although our checks have not been 
exhaustive, we have made checks to confirm the existence of assignments according to USPTO website. 
We have not, however, conducted a detailed review of the employment contracts. 

Patent rights have not yet been granted for some of the AP101 and AP103 patent portfolios, and remain as 
applications. It is not yet clear what rights will ultimately be granted in respect of such applications. When 
granted, it is also possible that granted patents may be revoked. Patent applications are examined by the 
applicable national or international IP office (IPO). They can also be the subject of third party objections 
and, even after they are granted, can be the subject of post-grant reviews or oppositions at some IPO, or 
third party revocation claims in front of an applicable national court. As a consequence, the patent claims 
applied for may be amended. It is also possible that the entire application or patent may be held to be invalid 
and revoked. If such claim amendments are proposed or required there may not be a definite product at 
the time against which a technical or commercial assessment of the impact of any such amendments can 
be made. 

This report does not include a list or detail of the results of any searches conducted by an IPO, or the 
examination reports of an IPO. The reader is invited to view the results of IPO searches, examination reports 
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and cited documents, which are available from the public prosecution filed for each case (and accessible 
online at least for Europe and the US). 

As far as we are aware, the Company has not systematically conducted infringement clearance searches 
or any other type of searches, or monitored the technical developments of potential competitors to this 
technology, or sought any opinions as to validity, enforceability or otherwise of their respect patent estates. 

The information used in this report was compiled up to 15 May, 2019. Any change in the status of the patent 
families and any documents executed, after that date may not be included in this report. 

4. Introduction 

Cooley LLP (Cooley) is a limited liability partnership of various attorneys including patent attorneys. Contact 
details for the relevant attorney are as follows: 

Cooley LLP 
Thomas A. Blinka (tblinka@cooley.com) 
1299 Pennsylvania Avenue • 7th Floor 
Washington, DC 20004 
Direct: 202/842-7865 • Fax: 202/842-7899 • Cell: 202/386-8934 
Bio: www.cooley.com/tblinka • Practice: www.cooley.com/litigation 

Patents 

A patent is a term-limited exclusive right to exploit an invention which is a product or process. To be 
patentable the invention must be new, inventive and capable of industrial application. A patent right is 
granted by national governments through their patent office following an application and examination 
procedure. The process of guiding a patent application through the application and examination procedure 
is generally known as patent prosecution. 

Patent ownership and entitlement 

Under English law, the right to be granted a patent primarily belongs to the inventor or joint inventors. 
However, that right may pass to the employer of the inventor by operation of law (provided certain conditions 
are met). Moreover, ownership of a patent may be transferred by assignment. 

Patent Term 

The basic term of a patent is twenty years from the date of filing (the date of grant does not affect this in 
most jurisdictions). Most notably in the United States, the twenty-year term may be adjusted or extended, 
e.g., due to delays on the part of the US Patent Office during prosecution. However, the calculation of such 
term adjustments, and the interplay with terminal disclaimers filed between commonly owned US patents 
in certain situations, is complex and beyond the scope of this report. As used herein the expiry date is given 
for guidance only and is simply the filing date plus twenty years. 

5. Filing and Maintenance of the Patents 

Patent filing and prosecution 
It is not cost-effective for the Company to obtain patent protection for an invention in all possible 
jurisdictions. In common with industry norms, the Company balances geographical coverage against cost, 
taking into account effectiveness of IP legal regimes, market importance and other factors. In addition, 
because of high cost associated with patent filings universities such as UCD normally do not file patent 
applications broadly. The result is that UCD aims to secure patent protection in countries in major developed 
economics, such as the United States and Europe. 

The strategy to obtain such patent protection makes use of well-established international legal systems. A 
first or “priority” application is made, which the National University of Ireland, Galway (the assignor to UCD) 
usually files in Great Britain. The principal goal of this application is to obtain an effective filing date. Under 
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the Paris convention, a later patent application filed within 12 months of that first application can benefit 
from the earlier filing date to the extent that the patent applications are directed to the same invention. At 
this 12-month point, the National University of Ireland, Galway typically files an international application 
under the Patent Cooperation Treaty (PCT). The PCT system provides for centralized application, search, 
publication and limited, non-binding examination during the “international phase”. At 30 or 31 months 
(jurisdiction dependent) from the filing date of the priority application, it is necessary to convert the PCT 
application into one or more national patent applications by entering the national phase (called the regional 
phase where a regional patent office is available such as in Europe). The patent prosecution process 
typically involves the filing of comparatively broad claims at the outset, which often encounter objections 
from one of more national or regional patent offices. This is not unusual. Claims can be amended, provided 
that there is support for the amendments in the application as originally filed. Arguments, supplementary 
experimental data and/or expert declarations can be filed as an additional or alternative strategy to 
amending the claims. The aim is to secure strong protection for commercially important subject matter. 

Cooley has replaced previous attorney and become attorney of record for all US patents and applications 
related to AP101 on November 11, 2015. Cooley is not responsible with the coordination of foreign patent 
prosecution carried out by local patent attorneys in the relevant jurisdictions. Cooley assumed responsibility 
for the prosecution of applications in-licensed from UCD on or about May 18, 2018. 

In the attached Patent Schedule, patents and patent applications are grouped into “families”. 

The patent family members are related because they share a common priority application and typically 
have the same or very similar technical content. However, the family members may have different claims, 
not least because the various jurisdictions have different requirements (both formal and substantive) for a 
patent to be granted. The phrase “priority” is intended to mean that the patent application has been filed in 
order to obtain a priority date and in certain cases such priority applications has or will be abandoned in 
favor of later applications in the family. Thus, reference to an application having been abandoned is 
perfectly normal and consistent with a strategy in which a priority application is allowed to lapse once it has 
served its purpose. Similarly, a PCT application marked as “expired” is intended to mean that the 
international phase has ended and the application has converted into one or more national or regional 
applications. After grant, a European patent must be converted into one or more national rights in European 
countries where patent protection is wanted by a process known as validation. The term “validated in” as 
used here is followed by a list of European countries (using two-letter codes such as GB for the United 
Kingdom and DE for Germany) and shows those countries where the necessary formalities have been 
completed to secure patent protection on the basis of a European grant. 

Patent Renewals 

Cooley has not been responsible for renewal of granted patents and pending applications. We are not 
aware of any abandonment decision with respect to any granted patent and pending applications. 

6. Licenses And Other Encumbrances 

In preparing this report we have not considered licenses that may have been granted under the IP detailed 
herein or any other encumbrances, such as security interests, registered against the IP. 

7. Freedom to Operate 

Grant of a patent does not provide the patentee with a right to use his invention. The exclusive rights 
conferred by the patent are essentially rights to stop others. This means that consideration of patent rights 
by others is necessary regardless of one’s own patent position. However, freedom to operate (FTO) 
analysis is not always practical where a product or process is at the research stage, or in early stage 
development. This is because the scope of any such search would have be impractically broad in view of 
the uncertainty inherent in a product or process that has yet to be finalized. FTO searching and analysis of 
the search results usually becomes more practical at the stage, prior to commercialization, when a project 
(method or product) can be specified sufficiently to focus the search to relevant third party rights. 
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Cooley has carried out freedom to operate analysis for Oleogel-S10 based on a product specifications 
including 72-88% Betulin as active ingredient. The search was conducted based on USPTO, EPO and PCT 
patent databases using keyword searches. A report prepared by Cooley on August 14, 2015 concluded 
that the infringement risk from patent rights by others in Europe and the United States was low.  An updated 
FTO search based on USPTO, EPO and PCT patent databases carried out by Cooley on April 18, 2019 
does not change this conclusion.  No freedom to operate analysis for AP103 has been carried out by 
Cooley. 

In addition to the above specific limitations to the scope of the FTO analysis, a number of general limitations 
apply to the potential effectiveness of the analysis. FTO clearance searches are notoriously difficult to make 
fully comprehensive, because it is impractical to search all potentially infringed patent documents. It is 
impossible to guarantee that a relevant document will not have been missed, for example because of the 
searching strategy used or by being incorrectly indexed on a database. In addition, the search may not 
have detected recently filed patent applications (which may not yet have been published) or recently 
granted patents. The geographical scope of the search was restricted to Europe and the US; other 
jurisdictions were not considered. The analysis focused on the claims of granted European and United 
States patents. Pending applications were also considered. However, the scope of claims in pending 
applications may change during examination, either to narrow or broaden the claim, and so conclusions 
drawn from patent applications cannot be certain. The analysis did not extend to a formal infringement or 
validity opinion on any of the identified patents, rather we reviewed the patent documents and assessed 
the likelihood that valid, enforceable claims would present a material limitation to the Company’s ability to 
deal in the Oleogel-S10 composition. As U.S. patent attorneys, our analysis considered claim construction 
and infringement under the U.S. law only. 

Whilst we have undertaken FTO analysis, with the scope summarized above, consistent with our 
professional standards, owing to the inherent limitations of such studies, there can be no guarantee of 
freedom to operate for the Oleogel-S10 or G02113. 

Cooley is not aware of any actual or threatened litigation against the Company for infringement of patent 
rights by others. 
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Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
AP101 

FAMILY 1 - Emulsions 
AU 4251701 A 
2001-10-08 

DE 100 15 353.4 
2000-03-28 
 
DE 100 56 902.1 
2000-11-16 
 
PCT/EP2001/003417 
2001-03-26 
 
AU 42517/01 
Did not enter national 
stage 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  
 
 

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 

ABANDONED 

CA 2404147 C 
2016-07-12 
 
CA 2404147 A1 
2001-10-04  
  

DE 100 15 353.4 
2000-03-28 
 
DE 100 56 902.1 
2000-11-16 
 
PCT/EP2001/003417 
2001-03-26 
 
CA 2404147 
2002-09-30 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
1. A continuous process for obtaining triterpenes from plants and/or their components, 
comprising the following steps: 
(a) continuously introducing plant parts and a solvent, in which solvent the triterpenes are not 
soluble or only slightly soluble, and washing the plant parts with said solvent at 20°C to 70°C in 
counter-current; 
(b) continuously extracting triterpenes with a solvent under an increased pressure of 1 to 200 bar 
and an elevated temperature of 50 to 200°C in counter-current; 
(c) continuously cooling and depressurizing the triterpene containing solution, whereby 
triterpene crystallizes out of the solvent of step (b); 
(d) filtering the triterpenes at room temperature; 
(e) washing the triterpenes in a solvent.  
 
2. The process according to claim 1, characterized in that the triterpenes are obtained from birch 
bark.  
 
3. The process according to claim 2, characterized in that the triterpenes are obtained from the 
white part of birch bark.  
 
4. The process according to any one of claims 1 to 3, characterized in that the triterpenes are 
obtained at a purity of at least 80%.  
 

GRANTED 
 
Expires: 2021-03-26 
 
Renewal fee due 2020-03-26 
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Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
5. The process according to claim 4, characterized in that the triterpenes are obtained at a purity 
of 80%.  
 
6. The process according to claim 4, characterized in that the triterpenes are obtained at a purity 
of 90%.  
 
7. The process according to claim 4, characterized in that the triterpenes are obtained at a purity 
of above 90%.  
 
8. The process according to any one of claims 1 to 7, characterized in that the main component 
of the extracted triterpene is betulin.  
 
9. The process according to any one of claims 1 to 8, characterized in that the content of betulin 
in the extracted triterpene is at least 80%.  
 
10. The process according to claim 9, characterized in that the content of betulin is 85%.  
 
11. The process according to claim 9, characterized in that the content of betulin is 90%.  
 
12. The process according to claim 9, characterized in that the content of betulin is above 90%.  
 
13. The process according to any one of claims 1 to 12, characterized in that the same solvent is 
employed in steps (a), (b) and (e).  
 
14. The process according to claim 13, characterized in that the solvent is selected from the 
group consisting of supercritical CO2, a low boiling hydrocarbon and a mixture which includes 
a low boiling hydrocarbon.  
 
15. The process according to claim 13, characterized in that the solvent is selected from the 
group consisting of n-pentane, n-hexane and n-heptane.  
 
16. The process according to any one of claims 1 to 15, characterized in that the solvent used for 
step (a) is the solvent which is collected following step (b).  
 
17. The process according to any one of claims 1 to 15, characterized in that the washing in step 
(a) occurs under a pressure of 1 to 300 bar.  
 
18. The process according to claim 17, characterized in that the washing in step (a) occurs under 
a pressure of 10 to 35 bar.  
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Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
19. The process according to claim 17, characterized in that the washing in step (a) occurs under 
a pressure of 25 bar.  
 
20. The process according to any one of claims 1 to 19, characterized in that the extraction in 
step (b) occurs at a temperature of 140 to 160°C.  
 
21. The process according to claim 20, characterized in that the extraction in step (b) occurs at a 
temperature of about 150°C.  
 
22. The process according to any one of claims 1 to 21, characterized in that the extraction in 
step (b) occurs under to 35 bar.  
 
23. The process according to claim 22, characterized in that the extraction in step (b) occurs 
under about 25 bar.  
 
24. The process according to any one of claims 1 to 23, characterized in that the crystallization 
out in step (c) occurs as micro-crystallization with an average particle size of < 40 µm.  
 
25. The process according to claim 24, characterized in that the crystallization out in step (c) 
occurs as micro-crystallization with an average particle size of from 2 to 32 µm.  
 
26. An emulsion wherein the aqueous and fatty phases are emulsified using a plant extract, 
wherein the plant extract is at least one of triterpene and a derivate of a triterpene and the 
emulsion further contains at least one selected from an oil and a fat, and water, characterized in 
that the at least one of triterpene and a derivate of a triterpene is a preservative, emulsifier and 
pharmaceutical active substance in the emulsion.  
 
27. The emulsion according to claim 26, characterized in that the plant extract is an extract from 
the bark of birch.  
 
28. The emulsion according to claim 27, characterized in that the plant extract is an extract from 
the white part of birch bark.  
 
29. The emulsion according to any one of claims 26 to 28, characterized in that the plant extract 
is at least one substance selected from the group consisting of betulin, betulinic acid, lupeol, 
erythrodiol, allobetulin, phellonic acid, hydroxy-lactone, betulin aldyhyde, .beta.-amyrin, 
oleanolic acid, ursolic acid, esterified betulin and β-sitosteol.  
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Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
30. The emulsion according to any one of claims 26 to 29, characterized in that the proportion 
of the at least one of triterpene and a derivate of a triterpene comprises 2 to 10% of the total 
weight of the emulsion.  
 
31. The emulsion according to claim 30, characterized in that the proportion of the at least one 
of triterpene and a derivate of a triterpene comprises 2 to 3.5% of the total weight of the 
emulsion.  
 
32. The emulsion according to claim 30, characterized in that the proportion of the at least one 
of triterpene and a derivate of a triterpene comprises 3.5 to 10% of the total weight of the 
emulsion.  
 
33. The emulsion according to any one of claims 26 to 31, characterized in that the oil is at least 
one of avocado oil and almond oil.  
 
34. The emulsion according to any of claims 26 to 33, characterized in that the emulsion further 
includes at least one agent selected from a moisturizing agent and a thickening agent.  
 
35. The emulsion according to claim 34, characterized in that the moisturizing agent is selected 
from glycerin and urea.  
 
36. The emulsion according to claim 35, characterized in that the moisturizing agent is added in 
a concentration of 3 to 10%, based upon the amount of the emulsion.  
 
37. The emulsion according to claim 35, characterized in that the moisturizing agent is added in 
a concentration of 5%, based upon the amount of the emulsion.  
 
38. The emulsion according to any one of claims 34 to 37, characterized in that the thickening 
agent is a polysaccharide.  
 
39. The emulsion according to claim 38, characterized in that the thickening agent is added in a 
concentration of 0.2 to 2%, based upon the amount of water.  
 
40. The emulsion according to claim 38, characterized in that the thickening agent is added in a 
concentration of 0.5%, based upon the amount of water.  
 
41. The emulsion according to any one of claims 38 to 40, wherein the polysaccharide is 
selected from agar agar and carrageenan.  
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42. The emulsion according to any one of claims 26 to 41, characterized in that the emulsion 
includes 2 to 10% extract from the white part of the birch bark, 20 to 30% avocado oil, to 20% 
almond oil and 40 to 68% water.  
 
43. The emulsion according to claim 42, characterized in that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil and 52% 
water.  
 
44. The emulsion according to any one of claims 26 to 41, characterized in that the emulsion 
comprises 2 to 10% extract from the white part of the birch bark, 20 to 30% avocado oil, to 20% 
almond oil, 5 to 10% moisturizing agent and 30 to 63% water.  
 
45. The emulsion according to claim 26, characterized in that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil, 5% of at 
least one moisturizing agent selected from glycerin and urea and from 42 to 47% water.  
 
46. The emulsion according to any one of claims 28 to 45, wherein the plant extract is an extract 
from the white part of birch bark, further characterized in that the extract from the white part of 
the birch bark comprises at least 80% betulin, at most 10% betulinic acid, at most 3% lupeol and 
at most 4% oleanolic acid.  
 
47. A process for producing an emulsion according to any one of claims 26 to 46 which 
comprises the steps: 
(a) dispersing the triterpene in at least one selected from an oil and a fat; 
(b) emulsifying water; 
(c) homogenizing the emulsion.  
 
48. The process according to claim 47, characterized in that the dispersing and the 
homogenizing steps are carried out in a homogenizer mixer.  
 
49. The process according to claim 47 or 48, wherein a moisturizing agent is added to the water 
in step (b).  
 
50. The process according to claim 49, wherein the moisturizing agent is at least one agent 
selected from the group consisting of glycerin and urea.  
 
51. The process according to claim 47 or 48, wherein a thickening agent is added to the water in 
step (b).  
 
52. The process according to claim 51, wherein the thickening agent is a polysaccharide.  
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53. Use of the emulsion according to any one of claims 26 to 46 for manufacture of a cosmetic.  
 
54. Use according to claim 53, wherein the cosmetic is in the form of a salve, a lotion, a cream, 
a gel, a jelly, or a shampoo.  
 
55. Use according to claim 54, wherein the cosmetic is for application to at least one of the skin, 
the face and scalp.  
 
56. Use of the emulsion according to any one of claim 26 to 46 for manufacture of a 
medicament for dermatological conditions of at least one of the skin and the scalp.  
 
57. The use of claim 56, wherein the medicament is for application for at least one of 
neurodermitis, psoriasis, seborrheic eczema, melanoderma, and pre-cancerous conditions of the 
skin.  
 

CN 100518748 C 
2009-07-29 
 
CN 1426305 A 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Machine translated claims from google patents: 
1. An emulsion having a water phase and a fat phase emulsified by a plant extract, where the 
plant extract containing at least one selected from betulin, betulinic acid, lupeol, red diol, 
isopropyl betulin, suberic acid, the hydroxyl group ester, betulin aldehyde, fragrant sylvans 
[beta], oleanolic acid, ursolic acid, esterified betulin and / or triterpene [beta] -sitosterol and / or 
derivatives thereof, the emulsion further comprises at least one oil and / or fat and water, 
characterized in that the triterpene and / or its derivative in the emulsion is the only emulsifying 
agents, preservatives and pharmaceutically active substance as present, triterpene and / or its 
derivatives the share of 2-10%, based on the total weight of the emulsion.  
 
2. The emulsion of Claim l, wherein, plant extract is obtained from white birch bark extract.  
 
3.  Emulsion of claim 1 or claim 2, wherein the plant extract is a birch cork that is obtained from 
the white part of the birch bark extract.  
 
4.  An emulsion of one of claims 1-3, characterized in that the share of triterpene and / or its 
derivative is 2-3. 3. 5% or 5-10%, based on the total weight of the emulsion.  
 
5.  An emulsion of one of claims 1 to 4, wherein the oil is avocado oil and / or almond oil.  
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6.  l-4 of one of the emulsion as claimed in claim 6, wherein the emulsion further comprises at 
least one humectant and / or at least one thickener.  
 
7.  Emulsion according to claim 6, wherein the humectant is glycerol and / or urea, a 
concentration which was added to 3-10%, based on the amount of the emulsion weight.  
 
8. The emulsion as claimed in claim 7, wherein the humectant is added at a concentration of 
5%.  
 
9. The emulsion as claimed in claim 7, wherein the thickener is a polysaccharide, which press 
O. 2-2%, is added to a concentration, based on the amount of water used in the meter.  
 
10. The emulsion as claimed in claim 9, wherein, the thickener is added in a concentration of 
0.5%.  
 
11. The emulsion as claimed in claim 9, wherein the polysaccharide is agar or carrageenan.  
 
12.  Emulsion l-ll 20-30% of one avocado oil, almond oil, and 10-20%, as claimed in claim 12, 
characterized in that the emulsion contains 2 to 10% extract from the white part of the obtained 
white birch bark, 40-68% water.  
 
13. The emulsion as claimed in claim 12, characterized in that an emulsion was obtained 
containing 4% extract from the white part of the birch bark, 29.3% avocado oil, 14.7 ° /.  
Almond oil and 52% water.  
 
14. The emulsion as claimed in one of claims 1-ll, characterized in that the emulsion contains 2 
to 10% extract from the white part of the obtained white birch bark, sturgeon 20-30% avocado 
oil, almond oil 10-20%, humectant 5-10% and 30-63% water.  
 
15. The emulsion as claimed in claim 14, characterized in that an emulsion was obtained 
containing 4% extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond 
oil, 5% glycerol and / or 5% urea and 42-47% water.  
 
16. The emulsion as claimed in one of claims 1 to 15, wherein, obtained by white birch bark 
extract portion contains at least 80% betulin, at most 10% betulinic acid, at most 3% lupeol 
most 4% alcohol carnation Su.  
 
17. - Species process for preparing an emulsion as claimed in one of claims 1 to 16, comprising 
the steps of: (a) dispersing the triterpene in an oil and / or fat; (b) emulsifying water; (c) the 
emulsion was homogenized until the required consistency.  
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18. A process as claimed in claim 17, characterized in that the dispersion and homogenized in a 
homogenizer mixer.  
 
19. A process as claimed in claim 17 or 18, characterized in that the step (b) in water was added 
humectants, or thickeners.  
 
20. A process as claimed in claim 19, wherein the humectant is glycerol and / or urea, and a 
thickening agent is a polysaccharide.  
 
21.  One application of the emulsion cosmetic 1-16 in the preparation according to claim 21. 
 
22. The application of claim 21, wherein, cartilage cosmetics, lotions, creams, gels, tinctures, or 
in powder form.  
 
23. The use as claimed in claim 21, wherein, for coating the skin, scalp and / or for inhalation 
aspects.  
 
24. Application of the emulsion in the manufacture of a medicament according to one of claims 
1-16.  
 
25. The use as claimed in claim 24, wherein the medicament cartilage, lotions, creams, gels, 
tinctures, or in powder form.  
 
26. The use as claimed in claim 24, wherein, for coating the skin, scalp and / or for inhalation 
aspects.  
 
27. The use as claimed in claim 26, wherein, with regard lesions in skin and / or scalp skin 
disease.  
 
28. The use as claimed in claim 26, wherein, for use in skin prurigo, psoriasis, seborrhea wet 
treatment, superficial scald, aspects precancer state.  
 
29. The use as claimed in claim 24, characterized in that the suction and / or alternative aspect 
of glucocorticoid hormone aspect when moo with asthma attack.  
 
30. The application of claim 25, wherein said powder is a powder, a lotion shampoo. 
 

DE 10015353 A1 
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PRESSURE AND TEMPERATURE THEN COOLING AND DEPRESSURIZING TO 
INDUCE CRYSTALLIZATION 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  
 

RECOVERY OF PURE TERPENES FROM PLANTS, FOR USE AS PHARMACEUTICAL 
OR COSMETIC ACTIVE AGENTS, BY EXTRACTING WITH SOLVENT AT ELEVATED 
PRESSURE AND TEMPERATURE THEN COOLING AND DEPRESSURIZING TO 
INDUCE CRYSTALLIZATION 
 

ABANDONED 
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EA 200200983 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Google translated claims: 
1. A method for the continuous extraction of triterpenes from betulin-containing plants and / or 
parts thereof, comprising the following steps: 
(a) continuously feeding parts of plants and a solvent in which the triterpenes are insoluble or 
slightly soluble, and washing the plant parts with a solvent in countercurrent at 20-70 ° C; 
(b) continuous extraction of triterpenes by a solvent in countercurrent at a pressure of 1-300 bar 
and a temperature of 50-200 ° C; 
(c) continuously cooling the solution containing triterpenes and lowering the pressure, allowing 
the triterpenes to crystallize from the solvent; 
(d) filtering out triterpenes at room temperature and 
(e) washing the triterpenes. 
 
2. A process according to claim 1, characterized in that the triterpenes are extracted from the 
birch bark, preferably from the white part of the birch bark (birch bark). 
 
3. A process according to any one of claims 1 to 2, characterized in that it is conducted until the 
purity of the obtained triterpenes is at least 80%, preferably 85%, especially 90% and 
particularly preferably above 90%. 
 
4. A method according to any one of claims 1 to 3, characterized in that the main constituent of 
extractable triterpenes is betulin. 
 
5. A process according to any one of claims 1 to 4, wherein the betulin content is at least 80%, 
preferably 85%, especially 90% and particularly preferably above 90%. 
 
6. A process according to any one of claims 1 to 5, characterized in that the same solvent is used 
in steps (a), (b) and (e). 
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7. A process according to any one of claims 1 to 6, characterized in that the solvent is 
supercritical CO2, a low boiling hydrocarbon or a mixture containing a low boiling 
hydrocarbon. 
 
8. A process according to any one of claims 1 to 7, characterized in that n-pentane, n-hexane or 
n-heptane is used as the solvent. 
 
9. A process according to any one of claims 1 to 8, characterized in that in step (a) a solvent is 
used which is separated from the extract obtained in step (b). 
 
10. The process of any one of claims 1 to 9, characterized in that the washing in step (a) is 
carried out at a pressure of 1-300 bar, preferably 10-35 bar and particularly preferably 25 bar. 
 
11. The process of any one of claims 1 to 10, characterized in that the extraction in step (b) is 
carried out at a temperature of 140-160 ° C and a pressure of 10-35 bars. 
 
12. A process according to any one of claims 1 to 11, characterized in that the crystallization of 
the triterpenes is carried out under conditions providing an average grain size of less than 40. 
 
13. An emulsion comprising triterpenes prepared by the method of claim 1 from birch bark, at 
least one oil and / or fat and water, wherein the triterpenes are an emulsifier and preservative 
and have pharmaceutical activity. 
 
14. An emulsion according to claim 13, characterized in that the content of triterpenes in it is 2-
10% by weight. 
 
15. An emulsion according to claim 14, characterized in that the triterpenes content thereof is 2-
3.5% or 3.5-10% by weight. 
 
16. An emulsion according to any one of claims 13 to 15, characterized in that the oil is avocado 
oil and / or almond oil. 
 
17. An emulsion according to any one of claims 13 to 16, characterized in that it comprises at 
least one moisture regulator and / or at least one thickener. 
 
18. The emulsion of claim 17, wherein the humidity regulator is glycerin and / or urea, added at 
a concentration of 3-10%, preferably 5%, for each of said substances, based on the amount of 
the emulsion. 
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19. The emulsion of claim 17, wherein the thickening agent is a polysaccharide added at a 
concentration of 0.2-2%, preferably 0.5%, based on the amount of water. 
 
20. An emulsion according to claim 19, characterized in that the polysaccharide is agar-agar or 
carrageenan. 
 
21. An emulsion according to any one of claims 13 to 20, characterized in that it contains 2-10% 
triterpenes, 20-30% avocado oil, 10-20% almond oil and 40-68% water. 
 
22. The emulsion of claim 21, characterized in that it contains 4% triterpenes, 29.3% avocado 
oil, 14.7% almond oil and 52% water. 
 
23. An emulsion according to any one of claims 13 to 20, characterized in that it contains 2-10% 
triterpenes, 20-30% avocado oil, 10-20% almond oil, 5-10% moisture regulator and 30-63% 
water . 
 
24. The emulsion of claim 23, characterized in that it contains 4% triterpenes, 29.3% avocado 
oil, 14.7% almond oil, 5% glycerol and / or 5% urea and 42-47% water. 
 
25. An emulsion according to any one of claims 13 to 24, characterized in that at least 80% of 
betulin, not more than 10% of betulinic acid, not more than 3% of lupeol and not more than 4% 
of oleanolic acid are included in the triterpenes composition. 
 
26. A process for manufacturing an emulsion according to any one of claims 13 to 25, 
comprising the steps of: 
(a) dispersing the triterpenes in oil and / or fat; 
(b) emulsification with water; 
(c) homogenizing the resulting emulsion to the desired consistency. 
 
27. The method of claim 26, wherein dispersing and homogenizing is carried out in a 
homogenizer mixer. 
 
28. A process according to any one of claims 26 or 27, characterized in that a moisture 
regulator, in particular glycerol and / or urea, or a thickening agent, in particular a 
polysaccharide, is added to the water in step (b). 
 
29. The use of an emulsion according to any one of claims 13 to 25 for the manufacture of a 
cosmetic agent, preferably as an ointment, lotion, cream, gel, jelly, tincture, shampoo, powder 
and / or powder, in particular for application to the skin of the trunk and / or head. 
 



Patent Schedule 
 

12 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
30. The use of an emulsion according to any one of claims 13 to 25 for the manufacture of a 
medicament, preferably as an ointment, lotion, cream, gel, jelly, tincture, shampoo, powder and 
/ or powder, in particular for application to the skin of the trunk, head, preferably with 
dermatological changes in the skin of the trunk and / or head, in particular with neurodermatitis, 
psoriasis, seborrheic eczema, melasma, skin conditions, as well as for inhalation in asthmatic 
seizures and / or for replacement of glycocorticoids. 
 

EA 013736 B1 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Google translated claims: 
1. An emulsion for the manufacture of cosmetic products, comprising a plant extract comprising 
at least one triterpen, at least one oil and / or fat and water, wherein the triterpene having 
pharmaceutical activity is simultaneously the emulsifier as the sole emulsifier and sole 
preservative and its content in the emulsion is 2-10% by weight. 
 
2. An emulsion according to claim 1, characterized in that the plant extract is an extract of a 
birch bark, preferably a white part of a birch bark (birch bark). 
 
3. An emulsion according to claim 1 or 2, characterized in that the plant extract contains at least 
one of betulin, betulinic acid, lupeol, erythrodiol, allobetulin, phellonic acid, hydroxylactone, 
betulinaldehyde, b-amyrin, oleanolic acid, ursolic acid, esterified betulin and / or b-sitosterol. 
 
4. The emulsion according to claim 1, characterized in that the content of triterpene in it is 2-3.5 
or 3.5-10% by weight. 
 
5. An emulsion according to any one of claims 1 to 4, characterized in that the oil is avocado oil 
and / or almond oil. 
 
6. An emulsion according to any one of claims 1 to 5, characterized in that it comprises at least 
one moisture regulator and / or at least one thickener. 
 
7. The emulsion of claim 6, wherein the humidity regulator is glycerin and / or urea, added at a 
concentration of 3-10%, preferably 5%, for each of said substances, based on the amount of the 
emulsion. 
 
8. The emulsion of claim 6, wherein the thickening agent is a polysaccharide added at a 
concentration of 0.2-2%, preferably 0.5%, based on the amount of water. 
 
9. The emulsion of claim 8, wherein the polysaccharide is agar agar or carrageenan. 
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10. An emulsion according to any one of claims 2 to 9, characterized in that it contains 2-10% 
birch bark extract, 20-30% avocado oil, 10-20% almond oil and 40-68% water. 
 
11. An emulsion according to claim 10, characterized in that it contains 4% birch bark extract, 
29.3% avocado oil, 14.7% almond oil and 52% water. 
 
12. An emulsion according to any one of claims 2 to 9, characterized in that it contains 2-10% 
birch bark extract, 20-30% avocado oil, 10-20% almond oil, 5-10% moisture regulator and 30-
63% water. 
 
13. An emulsion according to claim 12, characterized in that it contains 4% birch bark extract, 
29.3% avocado oil, 14.7% almond oil, 5% glycerol and / or 5% urea and 42-47% water. 
 
14. An emulsion according to any one of claims 2 to 13, characterized in that the birch bark 
extract contains at least 80% betulin, not more than 10% betulinic acid, not more than 3% 
loupeol, and not more than 4% oleanolic acid. 
 
15. The use of an emulsion according to any one of claims 1 to 14 for the manufacture of a 
cosmetic agent, preferably as an ointment, lotion, cream, gel, jelly, tincture, shampoo, powder 
and / or powder, in particular for application to the skin of the trunk or scalp. 
 
16. The use of an emulsion according to any one of claims 1 to 14 for the preparation of a 
medicament, preferably in the form of an ointment, lotion, cream, gel, jelly, tincture, shampoo, 
powder and / or powder, in particular for application to the skin of the trunk, , particularly 
preferably with dermatological changes in the skin of the trunk and / or head, in particular in 
neurodermatitis, psoriasis, seborrhoeic eczema, melasma, skin conditions, as well as for 
inhalation in asthmatic seizures and / or for the replacement of glycocorticoids. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Google translated claims: 
1. A method of continuously obtaining triterpenes from plants and / or parts thereof, comprising 
the steps of: 
(a) continuous flow of parts of plants and solvent in which triterpenes are insoluble or soluble 
only to a minor extent, and washing of parts of plants at 20 to 70 ° C countercurrently with a 
solvent; 
b) Continuous extraction of the triterpene by solvent at elevated pressure and at elevated 
temperature; 
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 c) continuous trituration of the solution containing triterpenes and release from the pressure so 

that the triterpenes crystallize from the solvent used in step b); 
d) filtering the triterpenes at room temperature and 
e) washing triterpenes with a solvent. 
 
2. Method according to claim 1, characterized in that the triterpenes are obtained from a birch 
bark, preferably a white part of a birch bark (birch bark). 
 
3. Method according to one of claims 1 or 2, characterized in that the terpenes are obtained with 
a purity of at least 80%, preferably 85%, especially 90%, particularly preferably over 90%. 
 
4. Method according to one of claims 1 to 3, characterized in that betulin is the main constituent 
of the extracted tri-terpenes. 
 
5. Method according to one of claims 1 to 4, characterized in that the betulin content is at least 
80%, preferably 85%, especially 90%, particularly preferably over 90%. 
 
6. Method according to one of claims 1 to 5, characterized in that the same solvent is used in 
steps a, b and e. 
 
7. Process according to one of claims 1 to 6, characterized in that the supercritical CO2, the low-
boiling hydrocarbon or a mixture containing a low boiling hydrocarbon is used as the solvent. 
 
8. Process according to one of claims 1 to 7, characterized in that pentane, hexane or heptane is 
used as the solvent. 
 
9. Method according to one of claims 1 to 8, characterized in that in step a the solvent t is used 
which is released after step b. 
 
10. Method according to one of claims 1 to 9, characterized in that the washing in step a is 
carried out at a pressure of from 1 to 300 bar, preferably from 10 to 35 bar, particularly 
preferably 25 bar. 
 
11. Method according to one of claims 1 to 10, characterized in that the extraction in step b is 
carried out at a temperature of 50 to 200 ° C, preferably 140 to 160 ° C, particularly preferably 
at 150 ° C and at a pressure of 1 to 300 bar, preferably 10 to 30 bar, particularly preferably 25 
bar. 
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12. Method according to one of claims 1 to 11, characterized in that the crystallization in step e 
takes place as microcrystallization with a particle size of about 40 µm, in particular from 2 to 32 
µm. 
 
13. An emulsion having an aqueous and fat phase emulsified by a plant extract, wherein the 
plant extract contains at least one triterpene and / or one t triterpene derivative, and the emulsion 
in turn comprises at least one oil and / or fat and water which is different from the emulsion. the 
emulsifying triterpene and / or its derivative is pharmaceutically active and can be used as the 
sole preservative. 
 
14. An emulsion according to claim 13, characterized in that the plant extract is an extract of a 
birch bark, preferably a white part (a cork) of a birch bark. 
 
15. Emulsion according to claim 13 or 14, characterized in that the plant extract comprises at 
least one of the following substances: betulin, betulinic acid, lupeol, erythrodiol, allobetulin, 
nitonic acid, hydroxylactone, betulinaldehyde, β-amyrin, oleanolic acid, urolic acid, esterified 
betulin and/or β-sitosterol. 
 
16. Emulsion according to one of claims 13 to 15, characterized in that the proportion of 
triterpene and / or its derivative is 2 to 10% of the total weight of the emulsion. 
 
17. The emulsion of claim 16, wherein the proportion of triterpene and / or its derivative is from 
2 to 3.5% or 3.5 to 10% of the total weight of the emulsion. 
 
18. The emulsion according to one of claims 13 to 17, characterized in that the oil is avocado 
and / or an oil. 
 
19. The emulsion according to one of claims 13 to 18, wherein the emulsion further comprises 
at least one moisture regulating and / or at least one thickening agent. 
 
20. The emulsion of claim 19, wherein the moisture-regulating agent is glycerin and / or urea, 
each of which is added at a concentration of 3 to 10%, preferably 5% of the amount of the 
emulsion. 
 
21. An emulsion according to claim 19, wherein the thickening agent is a polysaccharide added 
at a concentration of 0.2 to 2%, preferably 0.5% of water. 
 
22. An emulsion according to claim 21, wherein the polysaccharide is agar-agar or carrageenan. 
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23. Emulsion according to one of claims 13 to 22, characterized in that the emulsion comprises 
2 to 10% extract of the white part of the birch bark, 20 to 30% avocado oil, 10 to 20% almond 
oil and 40 to 68% water. 
 
24. The emulsion of claim 23, wherein the emulsion comprises a 4% extract of the white part of 
the birch bark, 29.3% avocado oil, 14.7% almond oil and 52% water. 
 
25. Emulsion according to one of claims 13 to 22, characterized in that the emulsion contains 2 
to 10% extract of the white part of the birch bark, 20 to 30% avocado oil, 10 to 20% almond oil, 
5 to 10% moisture regulator and 30 to 63 % water. 
 
26. An emulsion according to claim 25, wherein the emulsion comprises a 4% extract of the 
white part of the birch bark, 29.3% avocado oil, 14.7% almond oil, 5% glycerin and / or 5% 
urea, and 42 to 47% water. 
 
27. An emulsion according to any one of claims 13 to 26, wherein the extract of the white part 
of the birch bark contains at least 80% betulin, a maximum of 10% betulinic acid, a maximum 
of 3% lupeol and a maximum of 4% oleanolic acid. 
 
28. A method of preparing an emulsion according to one of claims 13 to 27, comprising the 
steps of: 
a) dispersing triterpenes in oil and / or fat; 
b) emulsifying with water; 
c) homogenizing the emulsion to the required consistency. 
 
29. The method of claim 28, wherein the dispersing and homogenization is carried out in a 
homogenizing blender. 
 
30. The method according to claim 28 or 29, wherein in step b), a moisture-regulating agent, in 
particular glycerin and/or urea, or a thickening agent, in particular a polysaccharide, is added to 
the water. 
 
31. The use of triterpenes for the manufacture of cosmetic products, preferably in the form of 
ointments, lotions, creams, gels, jelly, tinctures, shampoos, powders and / or powders, in 
particular for application to the skin, scalp and / or inhalation. 
 
32. The use of triterpenes for the manufacture of a medicament, preferably in the form of an 
ointment, lotion, cream, gel, jelly, tincture, shampoo, powder and/or powder, in particular for 
application to the skin, scalp and/or inhalation, particularly for dermatological changes in the 
skin and/or scalp, in particular neurodermatitis, psoriasis, seborrhoeic eczema, melanodermia, 
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pre-cancerous condition of the skin, as well as inhalation for asthma attacks and/or 
glucocorticoid replacement. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
1. A continuous process for obtaining triterpenes from plants and/or their components, 
comprising the following steps:  
(a) continuously introducing plant parts and a solvent, in which solvent the triterpenes are not 
soluble or only slightly soluble, and washing the plant parts with said solvent at 20°C to 70°C in 
counter-current; 
(b) continuously extracting triterpenes with a solvent under increased pressure and elevated 
temperature in counter-current; 
(c) continuously cooling and depressurizing the triterpene containing solution, whereby 
triterpene crystallizes out of the solvent of step (b); 
(d) filtering the triterpenes at room temperature; 
(e) washing the triterpenes in a solvent. 
 
2. A process according to Claim 1, characterized in that the triterpenes are obtained from birch 
bark, preferably from the white part of the birch bark (birch cork). 
 
3. A process according to Claim 1 or 2, characterized in that the triterpenes are obtained at a 
purity of at least 80%, preferably 80%, in particular 90%, and particularly preferrably above 
90%. 
 
4. A process according to one of the claims 1 to 3, characterized in that the main component of 
the extracted triterpene is betulin.  
 
5. A process according to one of the claims 1 to 4, characterized in that the content of betulin is 
at least 80% preferably 85%, in particular 90%, particularly preferably above 90%. 
 
6. A process according to one of the claims 1 to 5, characterized in that the same solvent is 
employed in steps (a), (b) and (e). 
 
7. A process according to one of the claims 1 to 6, characterized in that the solvent is selected 
from the group consisting of supercritical CO2, a low boiling carbohydrate or a mixture which 
includes a low boiling carbohydrate. 
 
8. A process according to one of the claims 1 to 7, characterized in that the solvent is selected 
from the group consisting of n-pentane, n-hexane and n-heptane. 
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9. A process according to one of the claims 1 to 8, characterized in that the solvent used for step 
(a) is the solvent which is collected following step (b). 
 
10. A process according to one of the claims 1 to 9, characterized in that the washing in step (a) 
occurs under a pressure of 1 to 300 bar, preferably 10 to 35 bar, particularly preferably 25 bar. 
 
11. A process according to one of the claims 1 to 12, characterized in that the extraction in step 
(b) occurs at a temperature of 50 to 200°C, preferably 140 to 160°C, particularly preferably at 
about 150°C and under a pressure of 1 to 300 bar, preferably 10 to 35 bar, particularly 
preferably about 25 bar. 
 
12. A process according to one of the claims 1 to 11, characterized in that the crystallization out 
in step (c) occurs as micro-crystallization with an average particle size of < 40 µm, in particular 
from 2 to 32 µm. 
 
13. An emulsion wherein the aqueous and fatty phases are emulsified using a plant extract, 
wherein the plant extract is at least one triterpene and/or at least one derivate of a triterpene and 
the emulsion further contains at least one oil and/or fat and water, characterized in that the 
triterpene and/or it derivative is a preservative, emulsifier and pharmaceutical active substance 
in the emulsion. 
 
14. An emulsion according to Claim 13, characterized in that the plant extract is an extract from 
the bark of birch, preferably from the white part of the birch bark (birch cork). 
 
15. An emulsion according to Claim 13 or 14, characterized in that the plant extract is at least 
one substance selected from the group consisting of betulin, betulinic acid, lupeol, erythrodiol, 
allobetulin, phellonic acid, hydroxy-lactone, betulin aldyhyde, β-amyrin, oleanolic acid, ursolic 
acid, esterified betulin and/or β-sitosteol. 
 
16. An emulsion according to one of the claims 13 to 15, characterized in that the proportion of 
triterpene and/or its derivative comprises 2 to 10% of the total weight of the emulsion. 
 
17. An emulsion according to Claim 16, characterized in that the proportion of triterpene and/or 
it derivative comprises 2 to 3.5% or 3.5 to 10% of the total weight of the emulsion. 
 
18. An emulsion according to one of the claims 13 to 17, characterized in that the oil is avocado 
oil and/or almond oil. 
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19. An emulsion according to one of the claims 13 to 18, characterized in that the emulsion 
further includes at least one moisturizing agent and/or at least one thickening agent. 
 
20. An emulsion according to Claim 19, characterized in that the moisturizing agent is glycerin 
and/or urea, which is added in a concentration of 3 to 10%, preferably 5% of each, based upon 
the amount of the emulsion. 
 
21. An emulsion according to Claim 19, characterized in that the thickening agent is a 
polysaccharide, which is added in a concentration of 0.2 to 2%, preferably 0.5%, based upon the 
amount of water. 
 
22. An emulsion according to Claim 21, wherein the polysaccharide is agar agar or carrageenan. 
 
23. An emulsion according to one of the claims 13 to 22, characterized in that the emulsion 
includes 2 to 10% extract from the white part of the birch bark, 20 to 30% avocado oil, 10 to 
20% almond oil and 40 to 68% water. 
 
24. An emulsion according to Claim 23, characterized in that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil and 52% 
water. 
 
25. An emulsion according to one of the claims 13 to 22, characterized in that the emulsion 
comprises 2 to 10% extract from the white part of the birch bark, 20 to 30% avocado oil, 10 to 
20% almond oil, 5 to 10% moisturizing agent and 30 to 63% water. 
 
26. An emulsion according to Claim 25, characterized in that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil, 5% glycerin 
and/or 5% urea and from 42 to 47% water. 
 
27. An emulsion according to one of the claims 13 to 26, characterized in that the extract from 
the white part of the birch bark comprises at least 80% betulin, at most 10% betulinic acid, at 
most 3% lupeol and at most 4% oleanolic acid. 
 
28. A process for producing an emulsion according to one of the claims 13 to 27 which 
comprises the steps:  
(a) dispersing the triterpene in an oil and/or fat; 
(b) emulsifying water; 
(c) homogenizing the emulsion to the desired consistency. 
 



Patent Schedule 
 

20 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
29. A process according to Claim 28, characterized in that the dispersing and the homogenizing 
steps are carried out in a homogenizer mixer. 
 
30. A process according to Claim 28 or 29, wherein a moisturizing agent is added to the water 
in step (b), in particular glycerin and/or urea, or a thickening agent, in particular a 
polysaccharide. 
 
31. Use of the emulsion according to claims 13 to 27 for manufacture of a cosmetic, preferably 
in the form of a salve, a lotion, a cream, a gel, a jelly, or a shampoo, in particular for application 
to the skin, the face or scalp and/or for inhalation. 
 
32. Use of the emulsion according to claims 13 to 27 for manufacture of a medicament, 
preferably in the form of a salve, a lotion, a cream, a gel, a jelly, or a shampoo, in particular for 
application to the skin, the face or scalp and/or for inhalation, particularly preferably for 
dermatological conditions of the skin and/or the scalp, above all for neuodermitis, psoriasis, 
seborrheic eczema, melanoderma, pre-cancerous conditions of the skin as well as inhalation in 
asthmatic attacks and/or for substitution in place of glucocorticoids. 
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DE 100 15 353.4 
2000-03-28 
 
DE 100 56 902.1 
2000-11-16 
 
PCT/EP2001/003417 
2001-03-26 
 
IN/PCT/2002/00949/DEL 
2002-09-25 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Possible granted claims: 
1. Process  for obtaining triterpenes  from plants and/or their components, comprising the 
following steps: 
(a) washing the plant parts with a solvent at 20°C to 70°C,  in which solvent  the  triterpenes  are 
not soluble or only slightly soluble; 
(b) extracting  triterpenes  with  the  solvent  under increased pressure and elevated temperature; 
(c) cooling and depressurizing the triterpene containing solution, whereby the triterpene 
crystallizes out of the solvent of step (b) ; 
(d) filtering the triterpene at room temperature; 
(e) washing the triterpene in a solvent . 
 
2. Process according to Claim 1, thereby characterized, that it is a continuous process. 
 
3. Process according to Claim 1 or 2 , thereby characterized, that  the  triterpene  is  obtained  
from  birch  bark, preferably from the white part of the birch bark (birch cork). 
 
4. Process according to one of Claims 1 through 3 , thereby characterized, that the triterpene is 
obtained at a purity of at least 80%, preferably 80%, in particular 90%, and particularly 
preferably above 90%. 
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5. Process according to one of Claims 1 through 4 , thereby characterized, that the main 
component of the extracted triterpene is betulin. 
 
6. process according to one of Claims 1 through 5, thereby characterized, that the content of 
betulin is at least 80% preferably 85%, in particular 90%, particularly preferably above 90%. 
 
7. Process according to one of Claims 1 through 6, thereby characterized, that the same solvent 
is employed in steps (a), (b) and (e). 
 
8. Process according to one of Claims 1 through 7, thereby characterized,  that the solvent is 
selected from the group consisting of supercritical CO2,  a low boiling carbohydrate or a 
mixture which includes a low boiling carbohydrate. 
 
9. Process according to one of Claims 1 through 8, thereby characterized,  that the solvent is 
selected from the group consisting of n-pentane, n-hexane and n-heptane. 
 
10. Process according to one of Claims 1 through 9, thereby characterized, that the solvent used 
for step (a) is  the solvent which is collected following step (b). 
 
11. Process according to one of Claims 1 through 10, thereby characterized, that the washing in 
step (a) occurs under a pressure of 1 to 300 bar, preferably 10 to 35 bar, particularly preferably 
25 bar. 
 
12. Process according to one of Claims 1 through 11, thereby characterized, that extraction in 
step (b) occurs at a temperature of 50 to 200°C,  preferably 140 to 160°C, particularly 
preferably  at  about  150°C  and  under  a pressure of 1 to 300 bar, preferably 10 to 35 bar, 
particularly preferably about 25 bar. 
 
13. Process according to one of Claims 1 through 12, thereby characterized, that the 
crystallization out in step (c) occurs as micro-crystallization with an average particle size of < 
40 pirn, in particular from 2 to 32 (am. 
 
14. Emulsion  wherein  the  aqueous  and  fatty  phases  are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene and/or at least one derivate  of  a  triterpene  
and  the  emulsion  further contains at least one oil and/or fat and water, thereby characterized, 
that the triterpene and/or it derivative is a preservative, emulsifier and pharmaceutical active 
substance in the emulsion. 
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15. Emulsion according to Claim 14, thereby characterized, that the plant extract is an extract 
from the bark of birch, preferably from the white part of the birch bark (birch cork). 
 
16. Emulsion  according  to  Claim  14  or  15,   thereby characterized, that the plant extract is at 
least one substance selected from the group consisting of betulin, betulinic   acid,   lupeol,   
erythrodiol,   allobetulin, phellonic acid,  hydroxy-lactone,  betulin aldyhyde,  ß-amyrin, 
oleanolic acid, ursolic acid, esterified botulin and/or p-sitosteol. 
 
17. Emulsion according  to one of  Claims  14  through  16, thereby characterized, that the 
proportion of triterpene its derivative comprises 2 to 10% of the total of the emulsion. 
 
18. Emulsion according to Claim 17, thereby characterized, that the proportion of triterpene 
and/or it derivative comprises 2 to 3.5% or 3.5 to 10% of the total weight of the emulsion. 
 
19. Emulsion according to one of Claims  14  through 18, thereby characterized, that the oil is 
avocado oil and/or almond oil. 
 
20. Emulsion according to one of Claims 14 through 19 thereby characterized,  that the 
emulsion further includes  at least  one  moisturizing  agent  and/or  at  least  one thickening 
agent. 
 
21. Emulsion according to Claim 20, thereby characterized, that the moisturizing agent is 
glycerin and/or urea, which is added in a concentration of 3 to 10%, preferably5% of each, 
based upon the amount of the emulsion. 
 
22. Emulsion according to Claim 20, thereby characterized, that the thickening agent is a 
polysaccharide, which is added in a concentration of 0.2 to 2%, preferably 0.5%,based upon the 
amount of water. 
 
23. Emulsion according to Claim 22,  thereby characterized, that the polysaccharide is agar agar 
or carrageenan. 
 
24. Emulsion according  to one  of  Claims  14  through  23,thereby characterized, that the 
emulsion includes 2 to10% extract from the white part of the birch bark, 20 to30% avocado oil,  
10 to 20% almond oil and 40 to 68% 'water. 
 
25. Emulsion according to Claim 24, thereby characterized, that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil and 52% 
water. 
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26. Emulsion according to one of Claims  14  through 23,thereby characterized, that the 
emulsion comprises 2 to10% extract from the white part of the birch bark, 20 to30%  avocado  
oil,  10  to  20%  almond  oil,  5  to  10%moisturizing agent and 30 to 63% water. 
 
27. Emulsion according to Claim 26, thereby characterized, that the emulsion comprises 4% 
extract from the white part of the birch bark, 29.3% avocado oil, 14.7% almond oil, 5% glycerin 
and/or 5% urea and from 42 to 47% water. 
 
28. Emulsion according to one of Claims  14  through 27,thereby characterized, that the extract 
from the white part of the birch bark comprises at least 80% betulin, at most 10% betulinic acid, 
at most 3% lupeol and at most 4%oleanolic acid. 
 
29. Process for producing an emulsion according to one of Claims 14 through 28, which 
comprises the steps: 
(a) dispersing the triterpene in an oil and/or fat; 
(b) emulsifying water; 
(c) homogenizing the emulsion to the desired consistency. 
 
30. Process according to Claim 29,  thereby characterized, that the dispersing and the 
homogenizing steps occur in a homogenizer mixer. 
 
31. Process  according  to  Claim  29  or  30,   thereby characterized, that a moisturizing agent is 
added to the water in step (b), in particular glycerin and/or urea, or a thickening agent, in 
particular a polysaccharide. 
 
32. Use of the triterpene for manufacture of a cosmetic, preferably in the form of a salve, a 
lotion, a cream, a gel, a jelly, a tincture, a shampoo, a powder and/or a compact powder,  in 
particular for application to the skin, the face or scalp and/or for inhalation. 
 
33. Use of a triterpene for manufacture of a medicament, preferably in the form of a salve, a 
lotion, a cream, a gel, a jelly, a tincture, a shampoo, a powder and/or a compact powder,  in 
particular for application to the skin,  the  face  or  scalp  and/or  for  inhalation, particularly 
preferably for dermatological conditions of the skin and/or the scalp, above all for neuodermitis, 
psoriasis, seborrheic eczema, melanoderma, pre-cancerous conditions of the skin as well as 
inhalation in asthmatic attacks   and/or   for   substitution   in   place   of glucocorticoids. 
 
34. A process for obtaining triterpenes from plants and/or their components substantially as 
herein described with reference to the foregoing examples 
 
35. An emulsion substantially as herein described with reference to the foregoing examples. 



Patent Schedule 
 

24 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
 

IN 286840 B  
2017-08-30 
 
IN 200505810 P1 
2007-12-21 
 

DE 100 15 353.4 
2000-03-28 
 
DE 100 56 902.1 
2000-11-16 
 
PCT/EP2001/003417 
2001-03-26 
 
IN/PCT/2002/00949/DEL 
2002-09-25 
 
IN 5810/DELNP/2005 
2005-12-13 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

PROCESS FOR OBTANING TRITERPENES FROM PLANT AND/OR THEIR 
COMPONENTS 
 
Possible granted claims: 
1. A continuous process for obtaining triterpenes from plants and/or their components, 
comprising the following steps: 
(a) continuously introducing plant parts and a solvent, in which solvent the triterpenes are not 
soluble or slightly soluble, and washing the plant parts with a solvent at 20°C to 70°C in 
counter-current; 
(b) continuously extracting triterpenes with the solvent under increased pressure and elevated 
temperature in counter-current; 
(c) continuously cooling and depressurizing the triterpene containing solution, whereby the 
triterpene crystallizes out of the solvent of step (b); 
(d) filtering the triterpene at room temperature; 
(e) washing the triterpene in a solvent. 
 
2. A process as claimed in claim 1, wherein said process is a continuous process. 
 
3. A process as claimed in claim 1 or 2, wherein the triterpene is obtained from birch bark, 
preferably from the white part of the birch bark (birch cork). 
 
4. A process as claimed in claim 1-3, wherein the triterpene is obtained at a purity of at least 
80%, preferably 80%, in particular 90%, and particularly preferably above 90%. 
 
5. A process as claimed in claims 1-4, wherein the main component of the extracted triterpene is 
betulin. 
 
6. A process as claimed in claims 1-5, wherein the content of betulin is at least 80% preferably 
85%, in particular 90%, particular preferably above 90%. 
 
7. A process as claimed in claims 1-6, wherein the same solvent is employed in steps 
(a),(b)and(e). 
 
8. A process as claimed in claims 1-7, wherein the solvent is selected from the group consisting 
of supercritical CO2, a low boiling carbohydrate or a mixture which includes a low boiling 
carbohydrate. 
 
9. A process as claimed in claims 1-8, wherein the solvent is selected from the group consisting 
of n-pentane, n-hexane and n-heptane. 
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10. A process as claimed in claims 1-9, wherein the solvent used for step (a) is the solvent 
which is collected following step (b). 
 
11. A process as claimed in claims 1-10, wherein the washing in step (a) occurs under a pressure 
of 1 to 300 bar, preferably 10 to 35 bar, particularly preferably 25 bar. 
 
12.  A process   as claimed in claims 1-11, wherein extraction in step (b) occurs at a temperature 
of 50 to 200°C, preferably 140 to 160°C, particularly preferably at about 150°C and under a 
pressure of 1 to 300 bar, preferably 10 to 35 bar, particularly preferably about 25 bar. 
 
13. A process as claimed in claims 1-12, wherein the crystallization out in step (c) occurs as 
micro-crystallization with an average particle size of < 40 µrn, in particular from 2 to 32 µm.   
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Google translated claims: 
1. The aqueous phase and fat phase of the emulsion are emulsified by a plant extract, in this 
case, the plant extract of said at least one triterpene and / or at least one derivative of a triterpene 
and the emulsion is in addition emulsion having at least one oil and / or fat and water,  
At least 80% of said plant extract is triterpene,  
The proportion of triterpene and / or its derivative of the is 2-10% based on the total weight of 
the emulsion, the triterpene and / or its derivative of the is emulsified emulsion, a 
pharmaceutically-active, and only the present as storage material, characterized in that is, 
emulsions.  
 
2.  The proportion of triterpene and / or its derivative, characterized in that 2 to 3.5% based on 
the total weight of the emulsion, the emulsion of claim 1.  
 
3.  Wherein the plant extract is an extract from the bark of birch, emulsion according to claim 1 
or 2.  
 
4.  Plant extracts, the following substances, betulin, betulinic acid, lupeol, Ellis Logistics ol, 
Arobetsurin, Feron acid, hydroxy-lactone, betulin aldehyde, beta-amyrin, oleanolic acid, ursolic 
acid, betulin esterified and / or β - characterized in that it has at least one sitosterol, emulsion 
according to any one of claims 1-3.  
 
5.  Wherein the oil is avocado oil and / or almond oil, emulsion according to any one of claims 
1-4.  
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6.  The emulsion is further characterized as having at least one wetting agent and / or at least 
one thickener, the emulsion according to any one of claims 1 to 5.  
 
7.  Said wetting agent is glycerin and / or urea, the wetting agent is characterized in that it is 
added at a concentration of 3-10% relative to the amount of the emulsion, the emulsion of claim 
6.  
 
8.  Wherein the thickener is a polysaccharide, the thickener is characterized in that it is added at 
a concentration 0.2 to 2% relative to the amount of water, the emulsion of claim 6.  
 
9.  Wherein the polysaccharide is agar or carrageenan, emulsion of claim 8.  
 
10.  Emulsion, extract 2-10% from the white part of the birch bark, 20 to 30 percent avocado 
oil, characterized by having a 10-20% almond oil and 40 to 68% water, of claims 1 to 9 the 
emulsion of any one.  
 
11.  Emulsion extract 4% from the white part of the birch bark, 29.3 percent avocado oil, and 
having a 14.7% almond oil and 52% water emulsion of claim 10.  
 
12.  Emulsion, and having extracts 2-10% from the white part of the birch bark, 20 to 30 percent 
avocado oil, 10-20% almond oil and 5-10% wetting agent and 30 to 63% water the emulsion 
according to any one of claims 1 9.  
 
13.  Emulsion extract 4% from the white part of the birch bark, 29.3 percent avocado oil, 
almond oil 14.7%, and having a glycerol 5% and / or urea 5% and 42 to 47% water the emulsion 
of claim 12.  
 
14.  Extract from the white part of the birch bark is betulin least 80%, at most 10% betulinic 
acid, characterized by having a 4% 3% and oleanolic acid at most lupeol up, any one of claims 1 
to 13 emulsion according to one of claims.  
 
15.  (A) step of dispersing the triterpene in an oil and / or fat;  
(B) a step of emulsifying the water;  
And (c) the emulsion comprises the step of homogenizing until consistency required for, for 
producing an emulsion according to one of claims any one of claims 1 to 14.  
 
16.  Dispersion and homogenized and performing in a homogenizer mixer, The method of claim 
15.  
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17.  Wetting agents in water in step (b), or it is characterized by adding the thickener, the 
method according to claim 15 or 16.  
 
18.  Skin, use of an emulsion according to any one of claims 1 to 14 for the production of 
cosmetic products for order and / or suction to be applied to the scalp.  
 
19.  Skin, use of an emulsion according to any one of claims 1 to 14 for the manufacture of a 
medicament for and / or suction for application to the scalp. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

EMULSION CONTAINING A PLANT EXTRACT, METHOD FOR PRODUCING SAID 
EMULSION AND FOR OBTAINING SAID PLANT EXTRACT 
 
Google translated claims: 
1. A method of continuous recovery of triterpenes from plants and / or their 
constituents characterized in that it comprises the steps of: 
(a) continuous supply of plant parts and a solvent in which the triterpenes are 
insoluble or only slightly soluble and washing the plant parts with the solvent in countercurrent 
at 20ºC to 70ºC; 
(b) continuous extraction of the triterpenes with a solvent under elevated pressure and elevated 
countercurrent temperature; 
(c) continuous cooling and tensioning of the triterpen containing solution whereby the 
triterpenes crystallize from the solvent of step (b); 
(d) filtering the triterpenes at room temperature; and 
(e) washing the triterpenes with a solvent. 
 
2. A method according to claim 1, wherein the triterpenes are recovered from birch bark, 
preferably from the white part of the birch bark (bjerkenever). 
 
3. A process according to any of claims 1 or 2, wherein the triterpenes are recovered at a purity 
of at least 80%, preferably 85%, especially 90%, especially preferably greater than 90%. 
 
4. A process according to any one of claims 1 to 3, characterized in that the main component of 
the extracted triterpenes is betulin. 
 
5. A process according to any one of claims 1 to 4, wherein the content of betulin is at least 
80%, preferably 85%, especially 90%, especially preferably above 90%. 
 
6. A process according to any one of claims 1 to 5, wherein the same solvent is used in steps (a), 
(b) and (e). 
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7. A process according to any one of claims 1 to 6, characterized in that it is used as a solvent 
overcritical CO2, a low boiling hydrocarbon or a mixture which exhibits a low boiling 
hydrocarbon. 
 
8. A process according to any one of claims 1 to 7, characterized in that n-pentane, n-hexane or 
n-heptane is used as the solvent. 
 
9. A process according to any one of claims 1 to 8, characterized in that for step (a) the solvent 
resulting from step (b) is used. 
 
10. A process according to any one of claims 1 to 9, characterized in that the washing in step (a) 
occurs under a pressure of 1 to 300 bar, preferably 10 to 35 bar, especially preferably 25. 
 
11. A process according to any one of claims 1 to 10, wherein the extraction in step (b) takes 
place at a temperature of 50 to 200 ° C, 
preferably 140 to 160 ° C, especially preferably 150 ° C and under a pressure of 10 to 300 bar, 
preferably 1 to 35 bar, especially preferably 25 bar. 
 
12. A process according to any one of claims 1 to 11, characterized in that the crystallization in 
step (c) occurs as microcrystallization with an average grain size of <40 μm, especially 2 to 32 
μm. 
 
13. Emulsion wherein the aqueous and fat / oily phase is emulsified by a plant extract wherein 
the plant extract exhibits at least one triterpen and / or at least one derivative of a triterpene and 
the emulsion further exhibits at least one oil and / or a fat and water characterized by that the 
triterpen and / or its derivative that emulsifies the emulsion is pharmaceutically active and is 
available as the sole. 
 
14. An emulsion according to claim 13, characterized in that the plant extract is an extract from 
the bark of birch, preferably from the white part of the bjerke bark (bjerkenever). 
 
15. An emulsion according to claim 13 or 14, characterized in that the plant extract exhibits at 
least one of the substances betulin, betulinic acid, lupeol, erythrodiol, allobetulin, fallonic acid, 
hydroxylactone, betulinaldehyde, amyrin, oleanolic acid, ursolic acid, esterified betulin and / or 
sitosterol. 
 
16. An emulsion according to any one of claims 13 to 15, characterized in that the proportion of 
triterpen and / or its derivative constitutes 2 to 10% of the total weight of the emulsion. 
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17. An emulsion according to claim 16, wherein the proportion of triterpen and / or its 
derivative is 2 to 3.5% or 3.5 to 10% of the total weight of the. 
 
18. An emulsion according to any of claims 13 to 17, characterized in that the oil is avocado and 
/ or almond oil. 
 
19. An emulsion according to any one of claims 13 to 18, wherein the emulsion further 
comprises at least one moisture preservative and / or at least one thickening agent. 
 
20. An emulsion according to claim 19, wherein the moisture retardant is glycerol and / or urea, 
which is added at a concentration of 3 to 10%, preferably each 5%, based on the amount of the 
emulsion. 
 
21. An emulsion according to claim 19, characterized in that the thickening agent is a 
polysaccharide which is added at a concentration of 0.2 to 2%, preferably 0.5%, based on the 
amount of water. 
 
22. An emulsion according to claim 21, characterized in that the polysaccharide is agar-agar or 
carrageenan. 
 
23. An emulsion according to any one of claims 13 to 22, wherein the emulsion exhibits 2 to 
10% of the white portion of the birch bark, 20 to 30% of avocado oil, 10 to 20% of almond oil, 
40 to 68% of water. 
 
24. An emulsion according to claim 23, wherein the emulsion contains 4% extract from the 
white part of the birch bark, 29.3% avocado oil, 14.7% almond oil and 52% water. 
 
25. An emulsion according to any one of claims 13 to 22, characterized in that the emulsion 
contains 2 to 10% extract from the white part of the birch bark, 20 to 30% avocado oil, 10 to 
20% almond oil, 5 to 10% moisture retardant and 30 to 63 % water. 
 
26. An emulsion according to claim 25 wherein the emulsion contains 4% of the white bark 
bark extract, 29.3% avocado oil, 14.7% almond oil, 5% glycerol and / or 5% urea and 42 to 47% 
water. 
 
27. An emulsion according to any one of claims 13 to 26, characterized in that the extract of the 
white part of the birch bark contains at least 80% betulin, a maximum of 10% betulinic acid, a 
maximum of 3% lupeol and a maximum of 4% oleanolic acid. 
 



Patent Schedule 
 

30 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
28. A process for producing an emulsion according to any one of claims 13 to 27, characterized 
in that the steps comprise: 
(a) dispersing the triterpen in an oil and / or a fat; 
(b) emulsification of water; 
(c) homogenizing the emulsion to the required consistency. 
 
29. A process according to claim 28, characterized in that the dispersion and homogenization 
takes place in a homogenization mixer. 
 
30. A process according to claim 28 or 29, wherein the water of step (b) is added to a moisture 
retardant, especially glycerol and / or urea, or a thickening agent, especially a polysaccharide. 
 
31. Use of an emulsion according to claims 13 to 27 for the manufacture of a cosmetic, 
preferably in the form of an ointment, a lotion, a cream, a gel, a gel, a tincture, a shampoo, a 
powder and / or a powder, especially for application to the skin, scalp and / 
 
32. The use of an emulsion according to claims 13 to 27 for the manufacture of a medicament, 
preferably in the form of an ointment, a lotion, a cream, a gel, a gel, a tincture, a shampoo, a 
powder and / or a powder, especially for application to the skin, scalp and / or for inhalation, 
particularly preferred in dermatological changes of the skin and / or scalp, primarily by 
neurodermitis, psoriasis, seborrheic eczema, melanodymia, precancerous skin conditions as well 
for inhalation in asthmatic seizures and / or to replace glucocorticoids. 
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Google translated claims: 
1. A method of continuously obtaining triterpenes from plants and / or parts of plants, 
characterized in that it comprises the steps of: 
(a) continuous feeding of plant parts and a solvent in which the solubility of the triterpenes is no 
more than 1 g / liter and eluting parts of the plants in a countercurrent solvent at 20 ° C to 70 ° 
C; 
(b) continuously extracting the triterpenes with a solvent at a temperature of 50 ° C to 200 ° C 
and a pressure of 100 kPa to 30,000 kPa counter-current; 
(c) continuously cooling and annealing the solution containing the triterpenes, whereby the 
triterpenes crystallize from the solvent of step (b); 
(d) filtering the triterpenes at room temperature; 
(e) eluting the triterpenes with a solvent. 
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2. A method according to claim The process of claim 1, wherein the triterpenes are obtained 
from birch bark, preferably from the white part of the birch bark (from the birch cork). 
 
3. A method according to claim A process according to claim 1 or 2, characterized in that 
triterpenes with a purity of at least 80%, preferably 85%, in particular 90% and particularly 
preferably more than 90%, are obtained. 
 
4. The method according to claim The process of claim 1, wherein the main portion of the 
extracted triterpenes is betulin. 
 
5. A method according to claim The process of claim 1, wherein the betulin content is at least 
80%, preferably 85%, in particular 85% and particularly preferably more than 90%. 
 
6. The method according to claim The process of claim 1, wherein steps (a), (b) and (e) use the 
same solvent. 
 
7. The method according to claim The process of claim 1, wherein the solvent is a solvent 
selected from the group consisting of supercritical CO2, a low boiling hydrocarbon or mixture 
containing low boiling hydrocarbons. 
 
8. A method according to claim The process of claim 1, wherein the solvent is n-pentane, n-
hexane or n-heptane. 
 
9. The method according to claim The process of claim 1, wherein step (a) of obtaining the 
triterpenes as a solvent uses the waste solvent from step (b). 
 
10. The method according to claim The process of claim 1, wherein the elution in step (a) of 
obtaining the triterpenes is carried out at a pressure of 100 kPa to 30,000 kPa, preferably 1000 
to 3500 kPa, particularly preferably 2500 kPa. 
 
11. A method according to claim Process according to claim 1, characterized in that the 
extraction in step (b) for obtaining triterpenes is carried out at a temperature of 50 to 200 ° C, 
preferably at a temperature of 140 to 160 ° C, more preferably at 150 ° C and a pressure of 1000 
to 3500 kPa, preferably 2500 kPa. 
 
12. The method according to claim The process of claim 1, wherein the crystallization in step 
(c) of obtaining the triterpenes is carried out as a microcrystallization process with an average 
particle size of <40 μm, in particular between 2 and 32 μm. 
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13. Emulsion whose aqueous and oily phases have been emulsified with a plant extract that 
contains at least one triterpene and / or at least one triterpene derivative, and has preservatives, 
emulsifying and pharmaceutically active agents and at least one oil and / or fat and water, 
characterized by in that at least one triterpene and / or at least one derivative thereof is the only 
emulsifier emulsifying agent, is the sole pharmaceutically active substance and is the only 
preservative in this emulsion. 
 
14. The emulsion according to claim 13, characterized in that the plant extract is birch bark 
extract, preferably from the white part of the birch bark (from the birch cork). 
 
15. The emulsion according to claim A method according to claim 13, characterized in that the 
plant extract contains at least one of the group consisting of: betulin, betulinic acid, lupeol, 
erythritol, allobetulin, fumaric acid, hydroxylactone, betulinaldehyde, β-amirine, oleanolic acid, 
ursolic acid, esterified betulin and or β-sitosterol. 
 
16. The emulsion of claim 1 13. The method of claim 13, wherein the proportion of triterpene 
and / or its derivative is 2 to 10% of the total emulsion. 
 
17. The emulsion according to claim 16. The method of claim 16, wherein the proportion of 
triterpene and / or its derivative is 2 to 3.5% or 3.5 to 10% of the total emulsion. 
 
18. The emulsion according to claim 13. The method of claim 13, wherein the oil is avocado oil 
and / or almond oil. 
 
19. The emulsion according to claim 13. The method of claim 13, further comprising at least 
one humectant and / or at least one thickener. 
 
20. The emulsion of claim 1 19, characterized in that the humectant is glycerol and / or urea, 
which is added at a concentration of 3 to 10%, each of these components added preferably in an 
amount of 5% based on the weight of the emulsion. 
 
21. The emulsion of claim 1 19, characterized in that the thickening agent is a polysaccharide, 
which is added at a concentration of 0.2 to 2%, preferably 0.5% based on the weight of the 
emulsion. 
 
22. The emulsion according to claim 21. The method of claim 21, wherein the polysaccharide is 
agar-agar or carrageenan. 
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23. The emulsion of claim 1 13, characterized in that it contains 2% to 10% extract from the 
white part of the birch bark, 20% to 30% avocado oil, 10% to 20% almond oil and 40% to 68% 
water. 
 
24. The emulsion according to claim 23, characterized in that it contains 4% of the white birch 
bark extract, 29.3% avocado oil, 14.7% mandelone oil and 52% water. 
 
25. The emulsion according to claim 13, characterized in that it contains 2% to 10% extract 
from the white part of the birch bark, 20% to 30%% avocado oil, 10% to 20% almond oil, 5% to 
10% humectant and 30% to 63% water. 
 
26. The emulsion of claim 1 25, characterized in that it contains 4% of the white birch bark 
extract, 29.3% avocado oil, 14.7% almond oil, 5% glycerol and / or 5% urea and 42% to 47% 
water. 
 
27. The emulsion according to claim A method according to claim 13, characterized in that the 
white birch bark extract contains at least 80% betulin, a maximum of 10% betulinic acid, a 
maximum of 3% lupeol and a maximum of 4% oleanolic acid. 
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1. An emulsion, comprising:  
an aqueous phase;  
a fatty phase; and  
water;  
wherein the aqueous phase and the fatty phase are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene, or at least one derivate of a triterpene;  
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wherein the fatty phase contains at least one oil and/or fat;  
wherein the triterpene and/or its derivative is the only emulsifier and preservative in the 
emulsion;  
wherein the proportion of triterpene and/or its derivative comprises 2 to 10% of the total weight 
of the emulsion.  
 
2. The emulsion according to claim 1, wherein the plant extract is a birch bark extract.  
 
3. The emulsion according to claim 2, wherein the emulsion comprises 2 to 10% birch bark 
extract, 20 to 30% avocado oil, 10 to 20% almond oil, 5 to 10% moisturizing agent and 30 to 
63% water.  
 
4. An emulsion according to claim 3, wherein the emulsion comprises 4% birch bark extract, 
29.3% avocado oil, 14.7% almond oil, 5% glycerin and/or 5% urea and from 42 to 47% water.  
 
5. The emulsion according to claim 1, wherein the emulsion further includes at least one 
moisturizing agent and/or at least one thickening agent.  
 
6. The emulsion according to claim 5, wherein the thickening agent is a polysaccharide, which 
is added in a concentration of 0.2 to 2%, preferably 0.5%, based upon the amount of water.  
 
7. The emulsion according to claim 6, wherein the polysaccharide is agar agar or carrageenan.  
 
8. The emulsion according to claim 5, wherein the moisturizing agent is glycerin and/or urea, 
which is added in a concentration of 3 to 10%, preferably 5% of each, based upon the amount of 
the emulsion.  
 
9. The emulsion according to claim 1, wherein the triterpene comprises betulin and, optionally, 
is at least one substance selected from the group consisting of betulinic acid, lupeol, erythrodiol, 
allobetulin, phellonic acid, hydroxy-lactone, betulin aldyhyde, .beta.-amyrin, oleanolic acid, 
ursolic acid, esterified betulin and/or .beta.-sitosteol.  
 
10. The emulsion according to claim 1, thereby characterized, that the proportion of triterpene 
and/or it derivative comprises 2 to 3.5% or 3.5 to 10% of the total weight of the emulsion.  
 
11. An emulsion according to claim 1, wherein the plant extract comprises at least 80% betulin, 
at most 10% betulinic acid, at most 3% lupeol and at most 4% oleanolic acid.  
 
12. An emulsion, comprising:  
an aqueous phase;  
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a fatty phase; and  
water;  
wherein the aqueous phase and the fatty phase are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene, or at least one derivate of a triterpene;  
wherein the fatty phase contains at least one oil and/or fat; said emulsion excluding any 
emulsifier other than the triterpene and/or it derivative; and  
wherein the emulsion includes 2 to 10% plant extract, 20 to 30% avocado oil, 10 to 20% 
almond oil and 40 to 68% water.  
 
13. The emulsion according to claim 12, wherein the emulsion comprises 4% plant extract, 
29.3% avocado oil, 14.7% almond oil and 52% water.  
 
14. An emulsion comprising:  
an aqueous phase;  
a fatty phase; and  
water;  
wherein the aqueous phase and the fatty phase are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene or at least one derivate of a triterpene;  
wherein said emulsion includes a preservative, an emulsifier and an pharmaceutical active 
substance;  
said preservative consisting of the triterpene or at least one derivate of a triterpene;  
said emulsifier consisting of the triterpene or at least one derivate of a triterpene;  
said active substance consisting of the triterpene or at least one derivate of a triterpene, said 
emulsion excluding any emulsifier other than the triterpene and/or a derivative thereof; and 
wherein the proportion of triterpene and/or its derivative comprises approximately 2% to 
approximately 10% of the total weight of the emulsion.  
 
15. An emulsion, comprising:  
an aqueous phase;  
a fatty phase; and  
water;  
wherein the aqueous phase and the fatty phase are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene, or at least one derivate of a triterpene;  
wherein the fatty phase contains at least one oil and/or fat;  
wherein the triterpene and/or its derivative is the only emulsifier and preservative in the 
emulsion;  
wherein the emulsion further includes at least one moisturizing agent;  
and wherein the moisturizing agent is glycerin and/or urea, which is added in a concentration of 
3 to 10%, preferably 5% of each, based upon the amount of the emulsion.  
 



Patent Schedule 
 

36 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
16. The emulsion according to claim 15, wherein the proportion of triterpene and/or its 
derivative comprises 2 to 10% of the total weight of the emulsion.  
 
17. An emulsion, comprising:  
an aqueous phase;  
a fatty phase; and  
water;  
wherein the aqueous phase and the fatty phase are emulsified using a plant extract,  
wherein the plant extract is at least one triterpene, or at least one derivate of a triterpene;  
wherein the fatty phase contains at least one oil and/or fat;  
wherein the triterpene and/or its derivative is the only emulsifier and preservative in the 
emulsion;  
wherein the emulsion further includes at least one thickening agent; and  
wherein the thickening agent is a polysaccharide, which is added in a concentration of 0.2 to 
2%, preferably 0.5%, based upon the amount of water.  
 
18. The emulsion according to claim 17, wherein the proportion of triterpene and/or its 
derivative comprises 2 to 10% of the total weight of the emulsion. 
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1. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as an oleogel-forming agent in an oleogel. 
 
2. The use as recited in Claim 1, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
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3. Use as recited in one of the preceding claims, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
4. Use as recited in claim 3, wherein the at least one triterpene has a homogeneous particle size 
distribution. 
 
5. Use as recited in one of the preceding claims, wherein the specific surface area of the at least 
one triterpene is between 1 m2/g and 500 m2/g. 
 
6. Use as recited in Claim 5, wherein the specific surface area of the at least one triterpene is 
between 10 m2/g and 100 m2/g. 
 
7. Use as recited in Claim 6, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
8. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin. 
 
9. An oleogel, comprising: 
- a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on 
the total weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
10. The oleogel as recited in Claim 9, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
11. The oleogel as recited in one of claim 9 or 10, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
12. The oleogel as recited in claim 11, wherein the at least one triterpene has a homogeneous 
particle size distribution. 
 
13. The oleogel as recited in one of claims 9 to 12, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
14. The oleogel as recited in Claim 13, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 

oleogels based on Bosewellia 
serrata extract were cited as prior 
art. 
-Based on machine translation of 
the file history (German), it appears 
that the rejection was overcome by 
arguing that oleogel does not 
comprise an aqueous phase present 
in emulsions; mixing of the extract 
and oil during emulsification would 
not lead to oleogel formation 
because water is immediately added 
to the mixture and the mixture is 
homogenized to form emulsion; 
thus, there is no resting phase 
between mixing of the extract and 
oil and addition of water; rejection 
over the Bosewellia serrata oleogel 
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arguing that they teach colloidal 
silica as a gel-forming agent. 
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15. The oleogel as recited in Claim 14, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
16. The oleogel as recited in one of claims 9 to 15, wherein the at least one triterpene has a 
proportion of more than 80% by weight betuline. 
 
17. The oleogel as recited in one of claims 9 to 16, wherein the proportion of the oleogel-
forming agent is between 3% by weight and 15% by weight. 
 
18. The oleogel as recited in Claim 17, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
19. The oleogel as recited in one of Claims 9 to 18, wherein the nonpolar liquid is a vegetable, 
animal, mineral, or synthetic oil. 
 
20. The oleogel as recited in Claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
21. The oleogel as recited in one of Claims 9 to 18, wherein the nonpolar liquid is a wax or a 
paraffin. 
 
22. A method for producing an oleogel, comprising mixing only the following ingredients: 
- a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
23. The method as recited in Claim 22, 
wherein the average particle size of the at least one triterpene is less than 10 Pm. 
 
24. The method as recited in one of claim 22 or 23, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
25. The method as recited in 24, wherein the at least one triterpene has a homogeneous particle 
size distribution. 
 
26. The method as recited in one of claims 22 to 25, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 

 
BRPI0512288A 
(GRANTED) 
 
CA2571606A1  
CA2571606C 
(GRANTED) 
 
CN1972668A 
CN1972668B  
(GRANTED) 
 
CO06128572 
(ABANDONED) 
 
DE102004030044A1 
(ABANDONED) 
 
EP1758555A1  
EP1758555B1  
EP1758555B2 
(GRANTED – Includes 
AT423546T, CY1109066T1, 
DK1758555T3, DK1758555T4, 
ES2323082T3, ES2323082T5, 
PT1758555E, SI1758555T1 and 
SI1758555T2) 
 
IDP0025947 
(GRANTED) 
 
IL180057A 
(GRANTED) 
 
IN256193 
(GRANTED) 
 
JP2008503530A  
JP4468987B2 
(GRANTED) 



Patent Schedule 
 

39 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
 
27. The method as recited in Claim 26, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
28. The method as recited in Claim 27, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
29. The method as recited in one of claims 22 to 28, wherein the at least one triterpene has a 
proportion of more than 80% by weight betuline. 
 
30. The method as recited in one of claims 22 to 29, wherein the proportion of oleogel-forming 
agent is between 3% by weight and 15% by weight. 
 
31. The method as recited in Claim 30, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
32. The method as recited in one of Claims 22 to 31, wherein the nonpolar liquid is a vegetable, 
animal, or synthetic oil. 
 
33. The method as recited in Claim 32, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
34. The method as recited in one of Claims 22 to 29 and 31, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
35. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as a thickener in a liquid by using the triterpene in the liquid in a concentration below the 
gelation limit, which is defined for the liquid and the triterpene. 
 
36. Use as recited in Claim 35, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
37. Use as recited in one of claims 35 or 36, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
38. Use as recited in claim 37, wherein the at least one triterpene has a homogeneous particle 
size distribution. 
 

 
KR20070046821A 
KR101162991B1  
(GRANTED) 
 
MXPA06015233A 
MX279894 
(GRANTED) 
 
NO20070390A 
NO336747 
(GRANTED) 
 
NZ552280A 
(GRANTED) 
 
RS50832B 
(GRANTED) 
 
RU2007102084A 
RU2430717C2  
(GRANTED) 
 
SG128230 
(GRANTED) 
 
UA88308C2 
(GRANTED) 
 
US20070299285A1 
US8536380B2 
(ISSUED) 
 
US20140050790A1 
US8828444B2  
(ISSUED) 
 
WO2005123037A1 
(CLOSED) 
 



Patent Schedule 
 

40 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
39. Use as recited in one of claims 35 to 38, wherein the specific surface area of the at least one 
triterpene is between 1 m2/g and 500 m2/g. 
 
40. Use as recited in Claim 39, wherein the specific surface area of the at least one triterpene is 
between 10 m2/g and 100 m2/g. 
 
41. Use as recited in Claim 40, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
42. Use as recited in one of Claims 35 to 41, wherein the at least one triterpene has a proportion 
of more than 80% by weight betuline. 
 

ZA200610304B 
(GRANTED) 
 

AP101 
FAMILY 3 - Oleogel 

AU 2005253732 C1 
2010-01-21 
 
AU 2005253732 B2 
2009-07-16  
 
AU 2005253732 A1 
2005-12-29  
 

DE 10 2004 030 044.5 
2004-06-22 
 
PCT/EP2005/006710 
2005-06-21 
 
AU 2005253732 
2006-12-21 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

TRITERPENE-CONTAINING OLEOGEL-FORMING AGENT, TRITERPENE-
CONTAINING OLEOGEL AND METHOD FOR PRODUCING A TRITERPENE-
CONTAINING OLEOGEL 
 
1. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as an oleogel-forming agent in an oleogel. 
 
2. The use as recited in Claim 1, wherein the average particle size of the at least one triterpene is 
less than 10 μm. 
 
3. The use as recited in one of the preceding claims, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
4. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
homogeneous particle size distribution. 
 
5. The use as recited in one of the preceding claims, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2g. 
 
6. The use as recited in Claim 5, wherein the specific surface area of the at least one triterpene is 
between 10 m2/g and 100 m2/g. 
 
7. The use as recited in Claim 6, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
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8. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin. 
 
9. An oleogel, comprising: 
a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
10. The oleogel as recited in Clair 9, wherein the average particle size of the at leaset one 
triterpene is less than 10 μm. 
 
11. The oleogel as recited in Claim 9 or 10. wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
12. The oleogel as recited in any one of Claims 9 through 11, wherein the at least one triterpene 
has a homogeneous particle size distribution. 
 
13. The oleogel as recited in any one of Claims 9 through 12, wherein the specific surface area 
of the at least one triterpene is between 1 m2/g and 500 m2/g, 
 
14. The olcogel as recited in Claim 13, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
15. The oleogel as recited in Claim 14, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
16. The oleogel as recited in any one of Claims 9 though 15, wherein the at least one triterpene 
has a proportion of more than 80/6 by weight botulin. 
 
17. The oleogel as recited in any one of Claims 9 through 16, wherein the  proportion of 
oleogel-forming agent is between 3% by weight and 15% by weight. 
 
18. The oleogel as recited in Claim 17, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight 
 
19. The oleogel as recited in any one of Claims 9 through 18, wherein the nonpolar liquid is a 
vegetable, animal, mineral, or synthetic oil. 
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20. The oleogel as recited in Claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
21. The oleogel as recited in any one of Claims 9 through 18, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
22. A method for producing an oleogel comprising mixing the following ingredients:  
a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the total 
weight of the gel,  
at least one highly dispersed triterpene having an average particle size of less than 50 μm as the 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
23. The method as recited in Claim 22, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
24. The method as recited in Claim 22 or 23, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight 
 
25. The method as recited in any one of Claims 22 through 24, wherein the at least one 
triterpene has a homogeneous particle size distribution. 
 
26. The method as recited in any one of Claims 22 through 25, wherein the specific surface area 
of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
27. The method as recited in Claim 26, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
28. The method as recited in Claim 27, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
29. The method as recited in any one of Claims 22 through 28, wherein the at least one 
triterpene has a proportion of more than 80% by weight betulin. 
 
30. The method as recited in any one of Claims 22 through 29, wherein the proportion of 
oleogel-forming agent is between 3% by weight and 15% by weight. 
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31. The method as recited in Claim 30, wherein the proportion of nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of oleogel forming agent is between 6% 
by weight and 12% by weight. 
 
32. The method as recited in any one of Claims 22 through 31, wherein the nonpolar liquid is a 
vegetable, animal, or synthetic oil. 
 
33. The method as recited in Claim 32, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
34. The method as recited in any one of Claims 22 through 31, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
35. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as a thickener in a nonpolar liquid by using the gel-forming agent in the nonpolar liquid in a 
concentration below the gelation limit, which is defined for the nonpolar liquid and the oleogel-
forming agent. 
 
36. The use as recited in Claim 35, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
37. The use as recited in Claim 35 or 36, wherein the proportion of secondary agglomerates of 
the at least one triterpene is less than 20% by weight. 
 
38. The use as recited in any one of Claims 35 through 37, wherein the at least one triterpene 
has a homogeneous particle size distribution. 
 
39. The use as recited in any of Claims 35 through 38, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
40. The use as recited in Claim 39, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
41. The use as recited in claim 40, wherein the specific surface area of the at least one triterpene 
is between 20 m2/g and 50 m2/g. 
 
42. The use as recited in any one of Claims 35 through 41, wherein the at least one triterpene 
has a proportion of more than 80% by weight betulin. 
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Google translated claims: 
1. Use of a powder containing triterpenes with an average particle size of less than 50 μm as an 
oleogel formation agent. 
 
2. The use according to claim 1, characterized in that the average particle size of the triterpene 
particles is less than 10 μm. 
 
3. Use according to. 1 or 2, characterized in that the proportion of secondary agglomerates in 
triterpenes is less than 20 wt. %. 
 
4. The use according to claim 3, characterized in that the triterpene has a uniform particle size 
distribution. 
 
5. Use according to claim 1, characterized in that the specific surface area of the triterpene is 1-
500 m2 / g. 
 
6. Use according to claim 5, characterized in that the specific surface area of the triterpene is 10-
100 m2 / g. 
 
7. Use according to claim 6, characterized in that the specific surface area of the triterpene is 20-
50 m2 / g. 
 
8. Use according to claim 1, characterized in that the proportion of triterpene in the powder is 
more than 80 mas. %. 
 
9. Use according to claim 8, characterized in that the proportion of triterpene is more than 90 
wt. %. 
 
10. Use according to claim 1, characterized in that the triterpene contains betulin in an amount 
of more than 80 wt. %. 
 
11. Oleogel containing 80-99 wt. % non-polar liquid and 1-20 wt. % of a powder containing 
triterpenes with an average particle size of less than 50 μm, as an oleogel formation agent. 
 
12. The oleagel according to claim 11, characterized in that the average particle size of the 
triterpene particles is less than 10 μm. 
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13. Oleogel according to claim 11, characterized in that the proportion of secondary 
agglomerates in triterpenes is less than 20 wt. %. 
 
14. Oleogel according to claim 11, characterized in that the triterpene has a uniform particle size 
distribution. 
 
15. Oleogel according to claim 11, characterized in that the specific surface area of the 
triterpene is 1-500 m2 / g. 
 
16. Oleogel according to claim 15, characterized in that the specific surface area of the 
triterpene is 10-100 m2 / g. 
 
17. Oleogel according to claim 16, characterized in that the specific surface area of the 
triterpene is 20-50 m2 / g. 
 
18. Oleogel, item 11, characterized in that the proportion of triterpene in the powder is more 
than 80 wt. %. 
 
19. Oleogel according to claim 18, characterized in that the proportion of triterpene is more than 
90 wt. %. 
 
20. Oleogel according to claim 11, characterized in that the triterpene contains betulin in an 
amount of more than 80 wt. %. 
 
21. Oleogel according to any one of the preceding claims. 11-20, characterized in that it 
contains 3-15 wt. % of the oleogel formation agent. 
 
22. Oleogel according to claim 21, characterized in that it contains 88-94 wt. % of a non-polar 
liquid and 6-12 wt. % of the oleogel formation agent. 
 
23. Oleogel according to any of the preceding claims. 11-20, characterized in that the non-polar 
liquid is a vegetable, animal, mineral or synthetic oil. 
 
24. Oleogel according to claim 23, characterized in that the oil is a vegetable oil or a mixture of 
vegetable oils selected from sunflower oil, olive oil, avocado oil and almond oil. 
 
25. Oleogel according to any of the preceding claims. 11-20, characterized in that the non-polar 
liquid is a wax or paraffin. 
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26. A process for producing an oleogel, comprising mixing 80-99 wt. % non-polar liquid and 1-
20 wt. % of a powder containing triterpenes with an average particle size of less than 50 μm, as 
an oleogel formation agent. 
 
27. The method of claim 26, wherein the average particle size of the triterpene particles is less 
than 10 microns. 
 
28. The method of claim 26, wherein the proportion of secondary agglomerates in triterpenes is 
less than 20 wt. %. 
 
29. The method of claim 28, wherein the triterpene has a uniform particle size distribution. 
 
30. The method of claim 26, wherein the specific surface area of the triterpene is 1-500 m2 / g. 
 
31. The method of claim 30, wherein the specific surface area of the triterpene is 10-100 m2 / g. 
 
32. The method of claim 31, wherein the specific surface area of the triterpene is 20-50 m2 / g. 
 
33. The process of claim 26, wherein the proportion of triterpene in the powder is more than 80 
wt. %. 
 
34. The method of claim 33, wherein the proportion of triterpene is greater than 90 wt. %. 
 
35. The method of claim 26, wherein the triterpene contains betulin in an amount of more than 
80 wt. %. 
 
36. A method according to any of the preceding claims. 26-35, characterized in that the oleogel 
formation agent is used in an amount of 3-15 wt. %. 
 
37. A process according to claim 36, characterized in that 88-94 wt. % of a non-polar liquid and 
6-12 wt. % of the oleogel formation agent. 
 
38. A method according to any of the preceding claims. 26-35, characterized in that the non-
polar liquid is a plant, animal or synthetic oil. 
 
39. The method of claim 38, wherein the oil is a vegetable oil or a blend of vegetable oils 
selected from sunflower oil, olive oil, avocado oil and almond oil. 
 
40. A method according to any of the preceding claims. 26-35, characterized in that the non-
polar liquid is a wax or paraffin. 
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41. The use of an oleogel forming agent, which is a powder containing a triterpen with an 
average particle size of less than 50 microns, as a thickener of a nonpolar liquid, wherein the 
oleogel formation agent is used in the liquid at a concentration below the critical gel 
concentration. 
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1. Use of at least one highly dispersed triterpene characterized as being an oleogel forming 
agent in an oleogel, wherein the triterpene has an average particle size of less than 50 μm and is 
added in a sufficiently high concentration to form an oleogel. 
 
2. Use according to claim 1, characterized in that the average particle size of at least one 
triterpene is less than 10 μm. 
 
3. Use according to claim 1 or 2, characterized in that the fraction of secondary agglomerates of 
at least one triterpene is less than 20% by weight. 
 
4. Use according to any one of claims 1 to 3, characterized in that at least one triterpene has a 
homogeneous particle size distribution. 
 
5. Use according to any one of claims 1 to 4, characterized in that the specific surface area of at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
6. Use according to claim 5, characterized in that the specific surface area of at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
7. Use according to claim 6, characterized in that the specific surface area of at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
8. Use according to any one of claims 1 to 7, characterized in that the fraction of at least one 
highly dispersed triterpene is greater than 80% by weight. 
 
9. Use according to claim 8, characterized in that the fraction of at least one highly dispersed 
triterpene is greater than 90% by weight. 
 
10. Use according to any one of claims 1 to 9, characterized in that at least one triterpene 
comprises a fraction greater than 80% by weight of betulin. 
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11. Oleogel comprising: 
a non-polar liquid having a fraction from 80% by weight to 99% by weight, based on the total 
weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel forming agent in a fraction from 1% by weight to 20% by weight, based on the total 
weight of the gel. 
 
12. Oleogel according to claim 11, characterized in that the average particle size of at least one 
triterpene is less than 10 μm. 
 
13. Oleogel according to claim 11 or 12, characterized in that the fraction of secondary 
agglomerates of at least one triterpene is less than 20% by weight. 
 
14. Oleogel according to any one of claims 11 to 13, characterized in that at least one triterpene 
has a homogeneous particle size distribution. 
 
15. Oleogel according to any one of claims 11 to 14, characterized in that the specific surface 
area of at least one triterpene is between 1 m2/g and 500 m2/g. 
 
16. Oleogel according to claim 15, characterized in that the specific surface area of at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
17. Oleogel according to claim 16, characterized in that the specific surface area of at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
18. Oleogel according to any one of claims 11 to 17, characterized in that the fraction of at least 
one highly dispersed triterpene is greater than 80% by weight. 
 
19. Oleogel according to claim 18, characterized in that the fraction of at least one highly 
dispersed triterpene is greater than 90% by weight. 
 
20. Oleogel according to any one of claims 11 to 19, characterized in that at least one triterpene 
comprises a fraction greater than 80% by weight of betulin. 
 
21. Oleogel according to any one of claims 11 to 20, characterized in that the fraction of the 
oleogel forming agent is between 3% by weight and 15% by weight. 
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22. Oleogel according to claim 21, characterized in that the non-polar liquid fraction is between 
88% by weight and 94% by weight and the fraction of the oleogel forming agent is from 6% by 
weight to 12% by weight. 
 
23. Oleogel according to any one of claims 11 to 22, characterized in that the non-polar liquid is 
vegetable, animal, mineral or synthetic oil. 
 
24. Oleogel according to claim 23, characterized in that the oil is one of the following vegetable 
oils or a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond 
oil. 
 
25. Oleogel according to any one of claims 11 to 22, characterized in that the non-polar liquid is 
a wax or paraffin. 
 
26. Process for the production of the oleogel as defined in any one of claims 11 to 25, 
characterized in that it comprises the blending of the following components: 
a non-polar liquid having a fraction from 80% by weight to 99% by weight, based on the total 
weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel forming agent in a fraction from 1% by weight to 20% by weight, based on the total 
weight of the gel. 
 
27. A process according to claim 26, characterized in that the average particle size of at least 
one triterpene is less than 10 μm. 
 
28. Process according to claim 26 or 27, characterized in that the secondary agglomerates of at 
least one triterpene is less than 20% by weight. 
 
29. A process according to any one of claims 26 to 28, characterized in that at least one 
triterpene has a homogeneous particle size distribution. 
 
30. A process according to any one of claims 26 to 29, characterized in that the specific surface 
area of at least one triterpene is between 1 m2/g and 500 m2/g. 
 
31. A process according to claim 30, characterized in that the specific surface area of at least 
one triterpene is between 10 m2/g and 100 m2/g. 
 
32. A process according to claim 31, characterized in that the specific surface area of at least 
one triterpene is between 20 m2/g and 50 m2/g. 
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33. Process according to any one of claims 26 to 32, characterized in that the fraction of at least 
one highly dispersed triterpene is greater than 80% by weight. 
 
34. A process according to claim 33, characterized in that the fraction of at least one highly 
dispersed triterpene is greater than 90% by weight. 
 
35. A process according to any one of claims 26 to 34, characterized in that at least one 
triterpene comprises a fraction greater than 80% by weight of betulin. 
 
36. A process according to any one of claims 26 to 35, characterized in that the fraction of the 
oleogel forming agent is between 3% by weight and 15% by weight. 
 
37. Process according to claim 36, characterized in that the non-polar liquid fraction is between 
88% by weight and 94% by weight and the fraction of the oleogel forming agent is from 6% by 
weight to 12% by weight. 
 
38. A process according to any one of claims 26 to 37, characterized in that the apolar liquid is a 
vegetable, animal or synthetic oil. 
 
39. A process according to claim 38, wherein the oil is one of the following vegetable oils or a 
blend of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
40. A process according to any one of claims 26 to 37, characterized in that the non-polar liquid 
is a wax or paraffin. 
 
41. Use of at least one highly dispersed triterpene characterized as being a thickener in a non-
polar liquid, wherein the triterpene has an average particle size of less than 50 μm and is at a 
concentration below the gelling limit, which is defined for the apolar liquid and the oleogel 
forming agent. 
 
42. Use according to claim 41, characterized in that the average particle size of at least one 
triterpene is less than 10 μm. 
 
43. The use according to claim 41 or 42, characterized in that the secondary agglomerates of at 
least one triterpene is less than 20% by weight. 
 
44. Use according to any one of claims 41 to 43, characterized in that at least one triterpene has 
a homogeneous particle size distribution. 
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45. Use according to any one of claims 41 to 44, characterized in that the specific surface area 
of at least one triterpene is between 1 m2/g and 500 m2/g. 
 
46. The use according to claim 45, characterized in that the specific surface area of at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
47. The use according to claim 46, wherein the specific surface area of at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
48. The use according to any one of claims 41 to 47, characterized in that at least one triterpene 
comprises a fraction greater than 80% by weight of betulin. 
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1. Use of at least one triterpene having an average particle size of less than 50µm as an oleogel-
forming agent in an oleogel.  
 
2. The use according to Claim 1, wherein the average particle size of the at least one triterpene 
is less than 10µm.  
 
3. The use according to Claim 1 or Claim 2, wherein a proportion of secondary agglomerates of 
the at least one triterpene is less than 20% by weight.  
 
4. The use according to any one of Claims 1 to 3, wherein the at least one triterpene has a 
homogeneous particle size distribution.  
 
5. The use according to any one of Claims 1 to 4, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
6. The use according to Claim 5, wherein the specific surface area of the at least one triterpene 
is between 10 m2/g and 100 m2/g.  
 
7. The use according to Claim 6, wherein the specific surface area of the at least one triterpene 
is between 20 m2/g and 50 m2/g.  
 
8. The use according to any one of Claims 1 to 7, wherein the proportion of the at least one 
triterpene is more than 80% by weight.  
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9. The use according to Claim 8, wherein the proportion of the at least one triterpene is more 
than 90% by weight.  
 
10. The use according to any one of Claims 1 to 9, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin.  
 
11. An oleogel, comprising: 
- a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on 
the total weight of the gel, and - at least one triterpene having an average particle size of less 
than 50µm as an oleogel-forming agent in a proportion between 1% by weight and 20% by 
weight, based on the total weight of the gel.  
 
12. An oleogel according to Claim 11, wherein the average particle size of the at least one 
triterpene is less than 10µm.  
 
13. An oleogel according to Claim 11 or 12, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight.  
 
14. An oleogel according to any one of Claims 11 to 13, wherein the at least one triterpene has a 
homogeneous particle size distribution.  
 
15. An oleogel according to any one of Claims 11 to 14, wherein the specific surface area of the 
at least one triterpene is between 1 m2/g and 500 m2/g.  
 
16. An oleogel according to Claim 15, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g.  
 
17. An oleogel according to Claim 16, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g.  
 
18. An oleogel according to any one of Claims 11 to 17, wherein the proportion of the at least 
triterpene is more than 80% by weight.  
 
19. An oleogel according to Claim 18, wherein the proportion of the at least one triterpene is 
more than 90% by weight.  
 
20. An oleogel according to any one of Claims 11 to 19, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin.  
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21. An oleogel according to any one of Claims 11 to 20, wherein the proportion of oleogel-
forming agent is between 3% by weight and 15% by weight.  
 
22. An oleogel according to Claim 21, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% weight and 12% by weight.  
 
23. An oleogel according to any one of Claims 11 to 22, wherein the nonpolar liquid is selected 
from the group consisting of vegetable, animal, mineral and synthetic oil.  
 
24. An oleogel according to Claim 23, wherein the oil is at least one of sunflower oil, olive oil, 
avocado oil, and almond oil, and a mixture thereof.  
 
25. An oleogel according to any one of Claims 11 to 22, wherein the nonpolar liquid is selected 
from wax and paraffin.  
 
26. A method for producing an oleogel comprising mixing the following ingredients:  
(a) a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, and  
(b) at least one triterpene having an average particle size of less than 50 µm as the oleogel-
forming agent in a proportion between 1% by weight and 20% by weight, based on the total 
weight of the gel.  
 
27. A method according to Claim 26, wherein the average particle size of the at least one 
triterpene is less than 10µm.  
 
28. A method according to Claim 26 or 27, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight.  
 
29. A method according to any one of Claims 26 to 28, wherein the at least one triterpene has a 
homogeneous particle size distribution.  
 
30. A method according to any one of Claims 1 to 29, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g.  
 
31. A method according to Claim 30, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g.  
 
32. A method according to Claim 31, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g.  
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33. A method according to any one of Claims 26 to 32, wherein the proportion of the at least 
one triterpene is more than 80% by weight.  
 
34. A method according to Claim 33, wherein the proportion of the at least one triterpene is 
more than 90% by weight.  
 
35. A method according to any one of Claims 26 to 34, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin.  
 
36. A method according to any one of Claims 26 to 35, wherein the proportion of oleogel-
forming agent is between 3% by weight and 15% by weight.  
 
37. The method according to Claim 36, wherein the proportion of nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of oleogel-forming agent is between 6% 
by weight and 12% by weight.  
 
38. A method according to any one of Claims 26 to 37, wherein the nonpolar liquid selected 
from vegetable, animal and synthetic oil.  
 
39. A method according to Claim 38, wherein the oil is at least one of sunflower oil, olive oil, 
avocado oil and almond oil and the mixture thereof.  
 
40. A method according to any one of Claims 26 to 37, wherein the nonpolar liquid is selected 
from wax and paraffin.  
 
41. Use of at least one triterpene having an average particle size of less than 50µm as a 
thickener in a nonpolar liquid, by using the gel-forming agent in the non-polar liquid in a 
concentration below the gelation limit, which is defined for the nonpolar liquid and the oleogel-
forming agent.  
 
42. Use according to Claim 41, wherein the average particle size of the at least one triterpene is 
less than 10µm.  
 
43. The use according to Claim 41 or 42, wherein the proportion of secondary agglomerates of 
the at least one triterpene is less than 20% by weight.  
 
44. The use according to any one of Claims 41 to 43, wherein the at least one triterpene has a 
homogeneous particle distribution.  
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45. The use according to any one of Claims 41 to 44, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g.  
 
46. The use according to Claim 45, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g.  
 
47. The use according to Claim 46, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g.  
 
48. Use according to any one of Claims 41 to 47, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin. 
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Google translated claims: 
1. at least one highly dispersed triterpene in an oil gel as to the use of an oil gelling agent, at 
least one highly dispersed triterpene is less than the average particle size of 10 μm, and its part 
obtained from a plant and is selected from betulin, lupeol, betulinic acid, oleanolic acid and 
other betulin.  
 
2. Use according to claim 1, wherein the content of secondary agglomerates of the at least one 
triterpene is less than 20% by weight, based on the weight of the oil gelling agent into said.  
 
3. The use according to claim 1, wherein the at least one triterpene has a homogeneous particle 
size distribution.  
 
4. The use as claimed in claim 1, wherein the specific surface area of at least one triterpene is 
1m2/g to 500m2/g.  
 
5. The use according to claim 4, wherein the specific surface area of at least one triterpene is 
10m2/g to 100m2/g.  
 
6. Use according to claim 5, wherein the specific surface area of at least one triterpene is 20m2/g 
to 50m2/g.  
 
7. Use according to claim I, wherein the content of betulin the at least one triterpene is more 
than 80 wt%, based on the weight of the at least one triterpene.  
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8. oleogel, comprising: - a nonpolar liquid in an amount based on the total weight of the gel was 
80 wt% to 99 wt%, - an oil gelling agent as an average particle size less than 10 μ m at least one 
highly dispersed triterpene in an amount based on the total weight of the gel is I wt% to 20 wt%, 
and its part obtained from a plant and is selected from betulin, lupeol, betulinic acid, oleanolic 
acid and other betulin, wherein additional agents do not use a gel.  
 
9.  Oleogel according to claim 8, wherein the content of secondary agglomerates of the at least 
one triterpene is less than 20% by weight, based on the weight of the oil gelling agent into said.  
 
10. The oleogel as recited in claim 8, wherein the at least one triterpene has a homogeneous 
particle size distribution.  
 
11. The oleogel as recited in claim 8, wherein the specific surface area of at least one triterpene 
is lm2/g to 500m2/g.  
 
12. The oleogel according to claim 11, wherein the specific surface area of at least one kind of 
triterpenoid 10m2/g to 100m2/g. 
 
13. The oleogel according to claim 12, wherein the specific surface area of at least one kind of 
triterpenoid 20m2/g to 50m2/g.  
 
14. The oleogel as recited in claim 8, wherein the content of betulin the at least one triterpene is 
more than 80 wt%, based on the weight of the at least one triterpene.  
 
15. The oleogel as recited in claim 8, wherein the content of an oil gel is 3 wt% to 15 wt%.  
 
16. The oleogel as recited in claim 15, wherein the content of the non-polar liquid is 88 wt% to 
94 wt%, and the content of the gelling agent into an oil 6% by weight to 12% by weight.  
 
17. The oleogel as recited in claim 8, wherein the nonpolar liquid is a vegetable oil, animal oil, 
mineral oil or synthetic oil.  
 
18. The oleogel according to claim 17, wherein said vegetable oil is a mixture of one or 
vegetable following: sunflower oil, olive oil, avocado oil, almond oil.  
 
19. The oleogel as recited in claim 8, wherein the nonpolar liquid is a wax or paraffin.  
 
20. A method of preparing the oleogel, comprising mixing the following components: - a 
nonpolar liquid in an amount based on the total weight of the gel was 80 wt% to 99 wt%, - an 
average particle size of less than a gel agent at least one highly dispersed triterpene 10 μ m in an 
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amount based on the total weight of the gel is I wt% to 20 wt%, and its part obtained from a 
plant and is selected from betulin, lupeol, betulinic acid, oleanolic acid and other betulin, 
wherein the additional agent is not used as a gel.  
 
21. The method of claim 20, wherein the content of secondary agglomerates of the at least one 
triterpene is less than 20% by weight, based on the weight of the oil gelling agent into said.  
 
22. The method of claim 20, wherein the at least one triterpene has a homogeneous particle size 
distribution.  
 
23. The method of claim 20, wherein the specific surface area of at least one triterpene is lm2/g 
to 500m2/g.  
 
24. The method according to claim 23, wherein the specific surface area of at least one 
triterpene is 10m2/g to 100m2/g.  
 
25. The method according to claim 24, wherein the specific surface area of at least one 
triterpene is 20m2/g to 50m2/g.  
 
26. The method of claim 20, wherein the content of betulin the at least one triterpene is more 
than 80 wt%, based on the weight of the at least one triterpene.  
27. The method of claim 20, wherein the content of an oil gel is 3 wt% to 15 wt%.  
 
28. The method according to claim 27, wherein the content of the non-polar liquid is 88 wt% to 
94 wt%, and the content of the gelling agent into an oil 6% by weight to 12% by weight.  
 
29. The method of claim 20, wherein the nonpolar liquid is a vegetable, animal or synthetic oils.  
 
30. The method of claim 29, wherein said vegetable oil is a mixture of one or vegetable 
following: sunflower oil, olive oil, avocado oil, almond oil.  
 
31. The method of claim 20, wherein the nonpolar liquid is a wax or paraffin.  
 
32. A composition obtained from a plant and use, method of application of an average particle 
size of less than ΙΟμπι at least one highly dispersed triterpene used as the nonpolar liquid of the 
thickening agent is at least one highly dispersed triterpene moiety in the nonpolar liquid is 
carried out using a constant concentration, the concentration is lower than for the non-polar 
liquid and said at least one highly dispersed triterpene gelling given limit value, wherein said at 
least a highly dispersed triterpene is selected from betulin, lupeol, betulinic acid, oleanolic acid 
and other betulin.  
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33. The use according to claim 32, wherein the content of secondary agglomerates of the at least 
one triterpene is less than 20% by weight, based on the weight of the oil gelling agent into said.  
 
34. Use according to claim 32, wherein the at least one triterpene has a homogeneous particle 
size distribution.  
 
35. Use according to claim 32, wherein the specific surface area of at least one triterpene is 
lm2/g to 500m2/g.  
 
36. Use according to claim 35, wherein the specific surface area of at least one triterpene is 
10m2/g to 100m2/g.  
 
37. Use according to claim 36, wherein the specific surface area of at least one triterpene is 
20m2/g to 50m2/g.  
 
38. Use according to claim 32, wherein the content of betulin the at least one triterpene is more 
than 80 wt%, based on the weight of the at least one triterpene. 
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1. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as an oleogel-forming agent in an oleogel. 
 
2. The use as recited in Claim 1, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
3. Use as recited in one of the preceding claims, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
4. Use as recited in claim 3, wherein the at least one triterpene has a homogeneous particle size 
distribution. 
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5. Use as recited in one of the preceding claims, wherein the specific surface area of the at least 
one triterpene is between 1 m2/g and 500 m2/g. 
 
6. Use as recited in Claim 5, wherein the specific surface area of the at least one triterpene is 
between 10 m2/g and 100 m2/g. 
 
7. Use as recited in Claim 6, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
8. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin. 
 
9. An oleogel, comprising: 
- a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on 
the total weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
10. The oleogel as recited in Claim 9, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
11. The oleogel as recited in one of claim 9 or 10, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
12. The oleogel as recited in claim 11, wherein the at least one triterpene has a homogeneous 
particle size distribution. 
 
13. The oleogel as recited in one of claims 9 to 12, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
14. The oleogel as recited in Claim 13, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
15. The oleogel as recited in Claim 14, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
16. The oleogel as recited in one of claims 9 to 15, wherein the at least one triterpene has a 
proportion of more than 80% by weight betuline. 
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17. The oleogel as recited in one of claims 9 to 16, wherein the proportion of the oleogel-
forming agent is between 3% by weight and 15% by weight. 
 
18. The oleogel as recited in Claim 17, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
19. The oleogel as recited in one of Claims 9 to 18, wherein the nonpolar liquid is a vegetable, 
animal, mineral, or synthetic oil. 
 
20. The oleogel as recited in Claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
21. The oleogel as recited in one of Claims 9 to 18, wherein the nonpolar liquid is a wax or a 
paraffin. 
 
22. A method for producing an oleogel, comprising mixing only the following ingredients: 
- a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel-forming agent in a proportion between 1% by weight and 20% by weight, based on the 
total weight of the gel. 
 
23. The method as recited in Claim 22, 
wherein the average particle size of the at least one triterpene is less than 10 Pm. 
 
24. The method as recited in one of claim 22 or 23, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
25. The method as recited in 24, wherein the at least one triterpene has a homogeneous particle 
size distribution. 
 
26. The method as recited in one of claims 22 to 25, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
27. The method as recited in Claim 26, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
28. The method as recited in Claim 27, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
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29. The method as recited in one of claims 22 to 28, wherein the at least one triterpene has a 
proportion of more than 80% by weight betuline. 
 
30. The method as recited in one of claims 22 to 29, wherein the proportion of oleogel-forming 
agent is between 3% by weight and 15% by weight. 
 
31. The method as recited in Claim 30, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
32. The method as recited in one of Claims 22 to 31, wherein the nonpolar liquid is a vegetable, 
animal, or synthetic oil. 
 
33. The method as recited in Claim 32, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
34. The method as recited in one of Claims 22 to 29 and 31, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
35. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as a thickener in a liquid by using the triterpene in the liquid in a concentration below the 
gelation limit, which is defined for the liquid and the triterpene. 
 
36. Use as recited in Claim 35, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
37. Use as recited in one of claims 35 or 36, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
38. Use as recited in claim 37, wherein the at least one triterpene has a homogeneous particle 
size distribution. 
 
39. Use as recited in one of claims 35 to 38, wherein the specific surface area of the at least one 
triterpene is between 1 m2/g and 500 m2/g. 
 
40. Use as recited in Claim 39, wherein the specific surface area of the at least one triterpene is 
between 10 m2/g and 100 m2/g. 
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41. Use as recited in Claim 40, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
42. Use as recited in one of Claims 35 to 41, wherein the at least one triterpene has a proportion 
of more than 80% by weight betuline. 
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Possible granted claims: 
1. An oleogel, comprising: 
- a nonpolar liquid having a proportion between 80% by weight and 99% by 
weight, based on the total weight of the gel, 
at least one highly dispersed triterpene having an average particle size of less than 
50 µm as an oleogel-forming agent between 1% by weight and 20% by weight, 
based on the total weight of the gel. 
 
2. The oleogel as claimed in claim 1, wherein the average particle size of the at least one 
triterpene is less than 10 µm. 
 
3. The oleogel as claimed in claim 1 or 2, wherein the proportion of secondary agglomerates of 
the at least one triterpene is less than 20% by weight. 
  
4. The oleogel as claimed in any one of claims 1 through 3, wherein the at least one triterpene 
has a homogeneous particle size distribution. 
 
5. The oleogel as claimed in any one of claims 1 through 4, wherein the specific surface area of 
the at least one triterpene is between 1 m2/g and 500 m2/g. 
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6. The oleogel as claimed in claim 5, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
7. The oleogel as claimed in claim 6, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
8. The oleogel as claimed in any one of claims 1 through 7, wherein the proportion of the at 
least highly dispersed triterpene is more than 80% by weight. 
 
9. The oleogel as claimed in claim 8, wherein the proportion of the at least on highly dispersed 
triterpene is more than 90% by weight. 
 
10. The oleogel as claimed in any one of claims 1 through 9, wherein the at least one triterpene 
has a proportion of more than 80% by weight betulin. 
  
11. The oleogel as claimed in any one of claims 1 through 10, wherein the proportion of 
oleogel-forming agent is between 3% by weight and 15% by weight. 
 
12. The oleogel as claimed in claim 11, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
13. The oleogel as claimed in any one of claims 1 through 12, wherein the nonpolar liquid is a 
vegetable, animal, mineral, or synthetic oil. 
 
14. The oleogel as claimed in claim 13, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
15. The oleogel as claimed in any one of claims 1 through 12, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
16. A method for producing an oleogel comprising mixing the following ingredients: 
-a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
-at least one highly dispersed triterpene having an average particle size of less than 50 µm as the 
oleogel-forming agent in a proportion between 1% by weight and 
20% by weight, based on the total weight of the gel. 
  
17. The method as claimed in claim 16, wherein the average particle size of the at least one 
triterpene is less than 10 µm. 
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18. The method as claimed in claim 16 or 17, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
19. The method as claimed in any one of claims 16 through 18, wherein the at least one 
triterpene has a homogeneous particle size distribution. 
 
20. The method as claimed in any one of claims 16 through 19, wherein the specific surface area 
of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
21. The method as claimed in claim 20, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 500 m2/g. 
  
22. The method as claimed in claim 21, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
23. The method as claimed in any one of claims 16 through 22, wherein the proportion of the at 
least highly dispersed triterpene is more than 80% by weight. 
 
24. The method as claimed in claim 23, wherein the proportion of the at least one highly 
dispersed triterpene is more than 90% by weight. 
 
25. The method as claimed in any one of claims 16 through 24, wherein at least one triterpene 
has a proportion of more than 80% by weight botulin. 
 
26. The method as claimed in any one of claims 16 through 25, wherein the proportion of 
oleogel-forming agent is between 3% by weight and 15% by weight. 
 
27. The method as claimed in claim 26, wherein the proportion of nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of oleogel-forming agent is between 6% 
by weight and 12% by weight. 
  
28. The method as claimed in any one of claims 16 through 27, wherein the nonpolar liquid is a 
vegetable, animal or synthetic oil. 
 
29. The method as claimed in claim 28, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
30. The method as claimed in any one of claims 16 through 27, wherein the nonpolar liquid is a 
wax or a paraffin. 
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Google translated claims: 
1. As oleogel formers in the oleogel, betulinic, betulinic acid, oleanolic acid, lupeol, use of at 
least one highly dispersed triterpene having an average particle size of less than 50μm being 
selected from the group consisting of Arobetsurin.  
 
2.  The average particle size of at least one triterpene is less than 10 [mu] m, Use according to 
claim 1.  
 
3.  The content of at least one triterpene in the secondary agglomerated particles is less than 20 
wt.% Use according to claim 1 or 2.  
 
4.  Wherein at least one triterpene is uniform particle size distribution, use according to any one 
of claims 1 to 3.  
 
5.  The specific surface area of at least one triterpene is 500 meters2/g from 1 m2/g, use according 
to any one of claims 1 to 4.  
 
6.  The specific surface area of at least one triterpene is 10 m2/g from 100 m2/g, Use according to 
claim 5.  
 
7.  The specific surface area of at least one triterpene is 20 m2/g from 50 m2/g, use of claim 6.  
 
8.  Triterpene contains over 80% by weight betulin Use according to any one of claims 1 to 7.  
 
9.  - a nonpolar liquid having a content of from 80 wt% to 99 wt% relative to the total weight of 
the gel,  
 - as oleogel-forming agent content from 1% to 20% by weight relative to the total weight of the 
gel, betulin, betulinic acid, oleanolic acid, lupeol, an average particle size of less than 50μm 
being selected from the group consisting Arobetsurin oleogel comprising at least one highly 
dispersed triterpene having.  
 
10.  The average particle size of at least one triterpene is less than 10 [mu] m, oleogel as recited 
in claim 9.  
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11.  The content of at least one triterpene in the secondary agglomerated particles is less than 20 
wt%, oleogel as recited in claim 9 or 10.  
 
12.  Wherein the at least one triterpene has a homogeneous particle size distribution, oleogel 
according to any one of claims 9 to 11.  
 
13.  Wherein at least the specific surface area of one triterpene is 1 m2/g from 500m2/g, oleogel 
according to any one of claims 9 to 12.  
 
14.  The specific surface area of at least one triterpene is 10 m2/g from 100 m2/g, oleogel as 
recited in claim 13.  
 
15.  The specific surface area of at least one triterpene is 20 m2/g from 50 m2/g, oleogel as recited 
in claim 14.  
 
16.  Triterpene contains over 80% by weight betulin, oleogel according to any one of claims 9 to 
15.  
 
17.  The content of the oleogel-forming agent is 15% to 3 wt%, oleogel according to any one of 
claims 9 to 16.  
 
18.  The content of the nonpolar liquid is a 94% to 88% by weight, the content of the oleogel-
forming agent is 12% to 6% by weight, oleogel as recited in claim 17.  
 
19.  Nonpolar liquid is a vegetable oil, animal oil, mineral oil or synthetic oil, oleogel according 
to any one of claims 9 to 18.  
 
20.  Nonpolar liquid is a wax or paraffin, oleogel according to any one of claims 9 to 18.  
 
21.  The following components:  
 - from 80% by weight relative to the total weight of the gel and the nonpolar liquid which is a 
content of 99 wt% - a content from 1% to 20% by weight relative to the total weight of the gel, 
as oleogel formers, betulin , betulinic acid, oleanolic acid, lupeol, oleogel manufacturing 
method of containing a mixture of at least one highly dispersed triterpene having an average 
particle size of less than 50μm being selected from the group consisting of Arobetsurin.  
 
22.  The average particle size of at least one triterpene is less than 10 [mu] m, method according 
to claim 21.  
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23.  The content of at least one triterpene in the secondary agglomerated particles is less than 20 
wt%, The method of claim 21 or 22.  
 
24.  Wherein the at least one triterpene has a homogeneous particle size distribution, the method 
according to any one of claims 21 to 23.  
 
25.  The specific surface area of at least one triterpene is 1 m2/g from 500m2/g, The method 
according to any one of claims 21 to 24.  
 
26.  The specific surface area of at least one triterpene is 10 m2/g from 100 m2/g, The method of 
claim 25.  
 
27.  The specific surface area of at least one triterpene is 20 m2/g from 50 m2/g, The method of 
claim 26.  
 
28.  Triterpene contains over 80% by weight betulin A method according to any one of claims 
21 to 27.  
 
29.  The content of the oleogel-forming agent is 15% to 3% by weight A method according to 
any one of claims 21 to 28.  
 
30.  Nonpolar content of the liquid is 94 wt% to 88 wt%, the content of the oleogel-forming 
agent is 12% to 6% by weight The method of claim 29.  
 
31.  Nonpolar liquid is a vegetable oil, animal oil or synthetic oil, the method according to any 
one of claims 21 to 30.  
 
32.  Nonpolar liquid is a wax or paraffin, The method according to any one of claims 21 to 30.  
 
33.  Gel-forming agent in the nonpolar liquid, due to being used at a concentration below the 
gelation limit point defined for nonpolar liquid and oleogel formers, as a thickener in a nonpolar 
liquid, betulinic, betulinic acid , oleanolic acid, lupeol, use of at least one highly dispersed 
triterpene having an average particle size of less than 50μm being selected from the group 
consisting of Arobetsurin.  
 
34.  The average particle size of at least one triterpene is less than 10 [mu] m, Use according to 
claim 33.  
 
35.  The content of at least one triterpene in the secondary agglomerated particles is less than 20 
wt.% Use according to claim 33 or 34.  
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36.  Wherein at least one triterpene is uniform particle size distribution, use according to any 
one of claims 33 to 35.  
 
37.  Wherein at least the specific surface area of one triterpene is 1 m2/g from 500m2/g, use 
according to any one of claims 33 to 36.  
 
38.  The specific surface area of at least one triterpene is 10 m2/g from 100 m2/g, Use according 
to claim 37.  
 
39.  The specific surface area of at least one triterpene is 20 m2/g from 50 m2/g, use of claim 38.  
 
40.  Triterpene contains over 80% by weight betulin Use according to any one of claims 33 to 
39. 
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Google translated claims: 
1. The gel having an average particle size of less than 50㎛ as oleo gel formers of the total 
weight of the non-polar liquid having a 80% by weight to 99% by weight, based on the ratio, 
and the total weight of the gel 1% by weight to 20% by weight, based on the ratio as oleo gel 
comprising one or more dispersed tree terpene,  
The non-polar liquid comprising a vegetable oil, animal oil, synthetic oil, wax and including at 
least one of paraffin, and the one or more tree terpene betulinic, loupe-ol, betulinic one or more 
of the acid and olreahnolsan, oleo gel.  
 
2.  According to claim 1, oleo gel, characterized in that the average particle size of the one or 
more tree terpene under 10㎛.  
 
3.  delete  
 
4.  delete  
 
5.  Article according to any one of the preceding claims, oleo gel, characterized in that the 
specific surface area of the one or more tree terpene 1m2/g to 500m2/g.  
 
6. The method of claim 5, oleo gel, characterized in that the one or more tree terpene having a 
specific surface area of 10m2/g to 100m2/g of.  
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7. The method of claim 6, oleo gel, characterized in that the specific surface area of the one or 
more tree terpene 20m2/g to 50m2/g.  
 
8.  Article according to any one of the preceding claims, oleo gel, characterized by having a 
betulinic at a ratio of one or more tree terpene exceeds 80% by weight.  
 
9.  delete  
 
10. A method according to claim 1 or 2, wherein the non-polar liquid and a ratio of 88% to 94% 
by weight, oleo gel formers ratio oleo gel, characterized in that 6% by weight to 12% by weight 
of.  
 
11.  The process of any of the preceding claims, characterized in that the oleo nonpolar liquid is 
a vegetable oil, animal oil or synthetic oil gels.  
 
12.  The method of claim 11 wherein the oil is sunflower oil, olive oil, avocado oil, one 
vegetable oil of almond oil or oleo gel, characterized in that the mixture of the vegetable oil.  
 
13.  The process of any of the preceding claims, characterized in that the oleo nonpolar liquid is 
a wax or a paraffin gel.  
 
14.  A gel having a non-polar liquid, a gel, and an average particle size of less than 50 μm as 
oleo gel formers of the total weight to 1% by weight to 20% by weight based on the ratio of the 
total weight of 80 wt% to 99 wt%, based on the ratio as oleo gel forming process comprising 
mixing a terpene or more distribution trees,  
 
 Wherein said non-polar liquid comprising a vegetable oil, animal oil, synthetic oil, wax and 
including at least one of paraffin, and the one or more tree terpene betulinic, loupe-ol, one or 
more of betulinic acid and olreahnolsan.  
 
15. The method of claim 14, characterized in that the average particle size of the one or more 
tree terpene under 10μm.  
 
16.  delete  
 
17.  delete  
 
18.  Claim 14 or according to claim 15, characterized in that the specific surface area of the one 
or more tree terpene 1m2/g to 500m2/g.  
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19. The method of claim 18, wherein the specific surface area of the one or more tree terpene as 
claimed 10m2/g to 100m2/g.  
 
20.  The method of claim 19, wherein the specific surface area of the one or more tree terpene 
characterized in that the 20m2/g to 50m2/g.  
 
21.  Claim 14 or according to claim 15, characterized by having a betulinic at a ratio of one or 
more tree terpene exceeds 80% by weight.  
 
22.  delete  
 
23.  Claim 14 according to any one of claims 15, characterized in that the non-polar liquid and 
the proportion of 88% to 94% by weight, the proportion of the oleo gel formers 6% by weight to 
12% by weight.  
 
24. The method of claim 14 or 15, characterized in that the nonpolar liquid is a vegetable oil, 
animal oil or synthetic oil.  
 
25. The method of claim 24, characterized in that the oil is sunflower oil, olive oil, avocado oil, 
one vegetable oil of almond oil or a mixture of vegetable oils.  
 
26.  The method of claim 14 or 15, characterized in that the nonpolar liquid is a wax or paraffin. 
 
27.-34. delete 
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1. Use is at least one highly dispersed triterpene having an average particle size of less than 50 
μm as an oleogel builder in an oleogel. 
 
2. The use according to claim 1, characterized in that the average particle size of the at least one 
triterpene is less than 10 μm. 
 
3. The use according to one of the preceding claims, characterized in that the fraction of 
secondary agglomerates of at least one triterpene is less than 20% by weight. 
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4. The use according to claim 3, wherein at least one triterpene has a homogeneous particle size 
distribution. 
 
5. The use according to one of the preceding claims, characterized in that the specific surface 
area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
6. The use according to claim 5, characterized in that the specific surface area of at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
7. The use according to claim 6, characterized in that the specific surface area of at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
8. The use according to one of the preceding claims, characterized in that at least one triterpene 
comprises a fraction of more than 80% by weight of betulin. 
 
9. An oleogel, characterized in that it comprises: 
- a non-polar liquid in a fraction between 80% and 99% by weight relative to the total weight of 
the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel former in a fraction of 1% to 20% by weight, based on the total weight of the gel. 
 
10. The oleogel according to claim 9, characterized in that the average particle size of the at 
least one tri-terpene is less than 10 μm. 
 
11. The acrylic oleogel according to one of claims 9 or 10, characterized in that the fraction of 
secondary agglomerates of at least one triterpene is less than 20% by weight. 
 
12. The oleogel according to claim 11, characterized in that at least one triterpene has a 
homogeneous particle size distribution. 
 
13. The oleogel according to one of claims 9 to 12, characterized in that the specific surface area 
of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
14. The oleogel according to claim 13, characterized in that the specific surface area of at least 
one triterpene is between 10 m2/g and 100 m2/g. 
 
15. The oleogel according to claim 14, characterized in that the specific surface area of at least 
one triterpene is between 20 m2/g and 50 m2/g. 
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16. The oleogel according to one of claims 9 to 15, characterized in that at least one triterpene 
includes a fraction of more than 80% by weight of betulin. 
 
17. Oleogel according to one of the 
Claims 9 to 16, characterized in that the fraction of the oleogel former is between 3% by weight 
and 15% by weight. 
 
18. The oleogel according to claim 17, characterized in that the fraction of the non-polar liquid 
is between 88% by weight and 94% by weight, and the oleogel former fraction is between 6% 
by weight and 12% by weight. Weight. 
 
19. Oleogel according to one of claims 9 to 18, characterized in that the non-polar liquid is a 
vegetable, animal, mineral or synthetic oil. 
 
20. The oleogel according to claim 19, characterized in that the oil is one of the following 
vegetable oils or a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, 
almond oil. 
 
21. The oleogel according to one of claims 9 to 18, characterized in that the non-polar liquid is a 
wax or paraffin. 
 
22. A method for the production of an oleogel, characterized in that it comprises mixing the 
following components: 
- a non-polar liquid in a fraction between 80% and 
99% by weight relative to the total weight of the gel, 
- at least one highly dispersed triterpene having an average particle size of less than 50 μm as an 
oleogel former in a fraction of 1% to 20% by weight, based on the total weight of the gel. 
 
23. The method according to claim 22, characterized in that the average particle size of the at 
least one triterpene is less than 10 μm. 
 
24. The method according to one of claims 22 or 23, characterized in that the fraction of 
secondary agglomerates of at least one triterpene is less than 20% by weight. 
 
25. The method according to claim 24, characterized in that at least one triterpene has a 
homogeneous particle size distribution. 
 
26. The method according to one of Claims 22 to 25, characterized in that the specific surface 
area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
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27. The method according to claim 26, characterized in that the specific surface area of at least 
one triterpene is between 10 m2/g and 100 m2/g. 
 
28. The method according to claim 27, characterized in that the specific surface area of at least 
one triterpene is between 20 m2/g and 50 m2/g. 
 
29. The method according to one of claims 22 to 28, characterized in that at least one triterpene 
comprises a fraction of more than 80% by weight of betulin. 
 
30. The method according to one of claims 22 to 29, characterized in that the fraction of the 
oleogel former is between 3% and 15% by weight. 
 
31. The method according to claim 30, characterized in that the fraction of the non-polar liquid 
is between 88% and 94% by weight, and the fraction of the oleogel former is between 6% and 
12% by weight. 
 
32. The method according to one of claims 22 to 31, characterized in that the non-polar liquid is 
a vegetable, animal or synthetic oil. 
 
33. The method according to claim 32, characterized in that the oil is one of the following 
vegetable oils or a mixture of the following vegetable oils: sunflower oil, olive oil, almond oil. 
 
34. The method according to one of claims 22 to 29 and 31, characterized in that the non-polar 
liquid is a wax or paraffin. 
 
35. The use of at least one highly dispersed tri-terpene having a mean particle size of less than 
50 μm as a thickening agent in a liquid which uses the triterpene in the liquid at a concentration 
below the gelling limit, which is given for the liquid and the triterpeno. 
 
36. The use according to claim 35, characterized in that the average particle size of the at least 
one triterpene is less than 10 μm. 
 
37. The use according to one of claims 35 or 36, characterized in that the fraction of secondary 
agglomerates of at least one triterpene is less than 20% by weight. 
 
38. The use according to claim 37, characterized in that at least one triterpene has a 
homogeneous particle size distribution. 
 
39. The use according to one of claims 35 to 38, characterized in that the specific surface area of 
the at least one triterpene is between 1 m2/g and 500 m2/g. 
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40. The use according to claim 39, characterized in that the specific surface area of at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
41. The use according to claim 40, characterized in that the specific surface area of at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
42. The use according to one of claims 35 to 41, characterized in that at least one triterpene 
includes a fraction of more than 80% by weight of betulin. 
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Google translated claims: 
1. Use of at least one highly dispersed triterpene with an average particle size of less than 50 μm 
as an oleogin detergent in an oleogel. 
 
2. The use of claim 1, wherein the average particle size of the at least one triterpene is less than 
10 μm. 
 
3. The use according to any one of the preceding claims, wherein the proportion of secondary 
agglomerates of the least one triterpene is less than 20% by weight. 
 
4. The use according to claim 3, wherein at least one triterpen has a homogeneous particle size 
distribution. 
 
5. The use according to any one of the preceding claims, wherein the particular 
The surface area of the least one triterpen is between 1 m2/g and 500 m2/g. 
 
6. The use of claim 5, wherein the specific surface area of the at least one triterpen is between 
10 m2/g and 100 m2/g. 
 
7. The use of claim 6, wherein the specific surface area of the least one triterpen is between 20 
m2/g and 50 m2/g. 
 
8. The use according to any of the preceding claims, at least one triterpen has a proportion of 
more than 80% by weight betulin. 
 
9. Oleogel comprising: 
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an upolar fluid comprised between 80 wt.% and 99 wt.% based on the total 
the weight of the gel, 
- at least one highly dispersed triterpen triterpen having an average particle size of less than 50 
μm as an oleogenic detergent in a proportion comprised between 5 1 weight percent and 20 
weight percent based on the total weight of the gel. 
 
10. The oleogel of claim 9, wherein the average particle size of the at least one triterpen is less 
than 10 μm. 
 
11. The oleogel of any one of claims 9 or 10 wherein the proportion of secondary agglomerates 
of the least one triterpene is less than 20 wt.%. 
 
12. The oleogel of claim 11, wherein at least one triterpen has a homogeneous particle size 
distribution. 
 
13. Oleogel according to one of claims 9 to 12, wherein the specific surface area of the least one 
triterpen is between 1 m2/g and 500 m2/g. 
 
14. The oleogel of claim 13, wherein the specific surface area of the at least one triterpen is 
between 10 m2/g and 100 m2/g. 
 
15. Oleogel according to claim 14, wherein the specific surface area of the at least one triterpen 
is between 20 m2/g and 50 m2/g. 
 
16. The oleogel of any one of claims 9 to 15, wherein at least one triterpen has a proportion of 
more than 80% by weight betulin. 
 
17. Oleogel according to one of Claims 9 to 16, wherein the proportion of oleogin detergent is 
between 3 wt.% And 15 wt.%. 
 
18. Oleogel according to claim 17, wherein the proportion of unpolar liquid is between 88% by 
weight and 94% by weight and the proportion of oleogenic detergent is between 6% and 12% 
by weight. 
 
19. The oleogel of any of claims 9 to 18, wherein the unpolar liquid is a vegetable, animal, 
mineral or synthetic oil. 
 
20. Oleogel according to claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, and almond oil. 
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21. The oleogel of any one of claims 9 to 18, wherein the unpolar liquid is a wax or a paraffin. 
 
22. A process for preparing an oleogel comprising a mixture of only the following ingredients: 
an upolar fluid in an amount between 80% and 99% by weight based on the total weight of the 
gel 
- at least one highly dispersed triterpen having an average particle size of less than 50 μm as an 
oleogenic detergent in a proportion comprised between 1% by weight and 20% by weight based 
on the total weight of the gel. 
 
23. The method of claim 22, wherein the average particle size of the at least one triterpene is 
less than 10 μm. 
 
24. A process according to claim 22 or 23, wherein the proportion of secondary agglomerates of 
the least one triterpene is less than 20 wt.%. 
 
25. The method of claim 24, wherein at least one triterpen has a homogeneous particle size 
distribution. 
 
26. A method according to any of claims 22 to 25, wherein the specific surface area of the at 
least one triterpen is between 1 m2/g and 500 m2/g. 
 
27. The method of claim 26, wherein the specific surface area of the at least one triterpen is 
between 10 m2/g and 100 m2/g. 
 
28. The method of claim 27, wherein the specific surface area of the at least one triterpen is 
between 20 m 2/g and 50 m 2/g. 
 
29. A method according to any one of claims 22 to 28, wherein at least one triterpene has a 
proportion of more than 80% by weight betulin. 
 
30. A process according to any one of claims 22 to 29, wherein the proportion of oleogenic 
detergent is between 3 wt.% And 15 wt.%. 
 
31. The method of claim 30, wherein the proportion of unpolar liquid is between 88% by weight 
and 94% by weight and the proportion of oleogenic detergent is between 6% and 12% 
 
32. A method according to any one of claims 22 to 31, wherein the unpolar liquid is one 
vegetable, animal or synthetic oil. 
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33. A process according to claim 32, wherein the oil is one of the following vegetable oils or 
mixtures of the following vegetable oils: sunflower oil, olive oil, avocado oil and almond oil. 
 
34. A process according to any one of claims 22 to 29 and 31, wherein the unpolar liquid is a 
wax or a paraffin. 
 
35. Use of at least one highly dispersed triterpen with an average 
particle size of less than 50 μm as a thickening agent in a liquid using the triterpen in the liquid 
at a concentration below the gelling threshold, which is defined for the liquid and the triterpene. 
 
36. The use according to claim 35, wherein the average particle size of the at least one triterpene 
is less than 10 μm. 
 
37. Use according to claim 35 or 36, wherein the proportion of secondary agglomerates of the 
least one triterpene is less than 20 wt.%. 
 
38. The use of claim 37, wherein at least one triterpen has a homogeneous 
particle size distribution. 
 
39. Use according to one of claims 35 to 38, wherein the specific surface area of the at least one 
triterpen is between 1 m2/g and 500 m2/g. 
 
40. The use according to claim 39, wherein the specific surface area of the at least one triterpen 
is between 10 m2/g and 100 m2/g. 
 
41. The use according to claim 40, wherein the specific surface area of the at least one triterpen 
is between 20 m2/g and 50 m2/g. 
 
42. Use according to any one of claims 35 to 41, wherein at least one triterpene has a proportion 
of more than 80% by weight betulin. 
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1. Use of at least one triterpene having an average particle size of less than 50 μm as an oleogel-
forming agent in an oleogel. 
 
2. The use as recited in Claim 1, wherein the average particle size of the at least one triterpene is 
less than 10 μm. 
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3. The use as recited in one of the preceding claims, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20% by weight. 
 
4. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
homogeneous particle size distribution. 
 
5. The use as recited in one of the preceding claims, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
6. The use as recited in Claim 5, wherein the specific surface area of the at least one triterpene is 
between 10 m2 /g and 100 m2/g. 
 
7. The use as recited in Claim 6, wherein the specific surface area of the at least one triterpene is 
between 20 m2/g and 50 m2/g. 
 
8. The use as recited in one of the preceding claims, wherein the at least one triterpene has a 
proportion of more than 80% by weight betulin. 
 
9. An oleogel, comprising: 
-a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on 
the total weight of the gel, 
-at least one trite1-pene having an average particle size of less than 50 μmas an oleogel-forming 
agent in a propo1-tion between 1 % by weight and 20% by weight, based on the total weight of 
the gel. 
 
10. The oleogel as recited in Claim 9, wherein the average particle size of the at leaset one 
triterpene is less than 10 μm. 
 
11. The oleogel as recited in Claim 9 or 10, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
12. The oleogel as recited in any one of Claims 9 through 11, wherein the at least one triterpene 
has a homogeneous particle size distribution. 
 
13. The oleogel as recited in any one of Claims 9 through 12, wherein the specific surface area 
of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
14. The oleogel as recited in Claim 13, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
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15. The oleogel as recited in Claim 14, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g. 
 
16. The oleogel as recited in any one of Claims 9 through 15, wherein the at least one triterpene 
has a proportion of more than 80% by weight betulin. 
 
17. The oleogel as recited in any one of Claims 9 through 16, wherein the proportion of oleogel-
forming agent is between 3% by weight and 15% by weight. 
 
18 The oleogel as recited in Claim 17, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of the oleogel-forming agent is between 
6% by weight and 12% by weight. 
 
19. The oleogel as recited in any one of Claims 9 through 18, wherein the nonpolar liquid is a 
vegetable, animal, mineral, or synthetic oil. 
 
20. The oleogel as recited in Claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, ahnond oil. 
 
21. The oleogel as recited in any one of Claims 9 through 18, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
22. A method for producing an oleogel comprising mixing the following ingredients: 
-a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
-at least one triterpene having an average particle size of less than 50 μm as the oleogel-forming 
agent in a proportion between 1 % by weight and 20% by weight, based on the total weight of 
the gel. 
 
23. The method as recited in Claim 22, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
24. The method as recited in Claim 22 or 23, wherein the proportion of secondary agglomerates 
of the at least one triterpene is less than 20% by weight. 
 
25. The method as recited in any one of Claims 22 through 24, wherein the at least one 
triterpene has a homogeneous particle size distribution. 
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26. The method as recited in any one of Claims 22 through 25, wherein the specific surface area 
of the at least one triterpene is between 1 m2/g and 100 m2/g. 
 
27. The method as recited in Claim 26, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
28. The method as recited in Claim 27, wherein the specific surface area of the at least one 
triterpene is between 20 m2 / g and 50 m2/g. 
 
29. The method as recited in any one of Claims 22 through 28, wherein the at least one 
triterpene has a proportion of more than 80% by weight betulin. 
 
30. The method as recited in any one of Claims 22 through 29, wherein the proportion of 
oleogel-forming agent is between 3% by weight and 15% by weight. 
 
31. The method as recited in Claim 30, wherein the proportion of nonpolar liquid is between 
88% by weight and 94% by weight and the proportion of oleogel-forrning agent is between 6% 
by weight and 12% by weight. 
 
32. The method as recited in any one of Claims 22 through 31, wherein the nonpolar liquid is a 
vegetable, animal, or synthetic oil. 
 
33. The method as recited in Claim 32, wherein the oil is one of the following vegetable oils or 
a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
34. The method as recited in any one of Claims 22 through 31, wherein the nonpolar liquid is a 
wax or a paraffin. 
 
35. Use of an oleogel-forming agent which is at least one trite1-pene having an average particle 
size of less than 50μm as a thickener in a nonpolar liquid by using the oleogel-forming agent in 
the nonpolar liquid in a concentration below the gelation limit, which is defined for the nonpolar 
liquid and the oleogel-forming agent. 
 
36. The use as recited in Claim 35, wherein the average particle size of the at least one 
triterpene is less than 10 μm. 
 
37. The use as recited in Claim 35 or 36, wherein the proportion of secondary agglomerates of 
the at least one triterpene is less than 20% by weight. 
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38. The use as recited in any one of Claims 35 through 3 7, wherein the at least one triterpene 
has a homogeneous particle size distribution. 
 
39. The use as recited in any of Claims 35 through 38, wherein the specific surface area of the at 
least one triterpene is between 1 m2/g and 500 m2/g. 
 
40. The use as recited in Claim 35, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g. 
 
41. The use as recited in claim 40, wherein the specific surface area of the at least one triterpene 
is between 20 m2/g and 50 m2/g. 
 
42. The use as recited in any one of Claims 35 through 41, wherein the at least one triterpene 
has a proportion of more than 80% by weight betulin. 
 
43. The use according to claim 1 or claim 35, substantially as herein described with reference to 
any example thereof. 
 
44. An oleogel according to claim 9, substantially as herein described with reference to any 
example thereof. 
 
45. A method according to claim 22, substantially as herein described with reference to any 
example thereof. 
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Google translated claims: 
 
1. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
microns in the oleogel in an agent formation oleogel.  
 
2. Use according to claim 1, wherein the average particle size of the at least one triterpene is 
less than 10 microns.  
 
3. Use according to one of the preceding claims, wherein the proportion of secondary 
agglomerates of the at least one triterpene is less than 20 wt.%.  
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4. Use according to claim 3, wherein the at least one triterpene has a homogeneous particle size 
distribution.  
 
5. Use according to claim 1, wherein the specific surface area of at least one triterpene is 
between 1 and 500 m2/g.  
 
6. Use according to claim 5, wherein the specific surface area of at least one triterpene is 
between 10 and 100 m2/g.  
 
7. Use according to claim 6, wherein the specific surface area of at least one triterpene is 
between 20 and 50 m2/g.  
 
8. Use according to claim 1, wherein the at least one triterpene betulin contains in an amount of 
more than 80 wt.%.  
 
9. Pharmaceutical oleogel which comprises the following components:  
 - a nonpolar liquid in an amount of from 80 to 99 wt% of the total weight of the gel.  
 - at least one highly dispersed triterpene having an average particle size of less than 50 microns 
as oleogel formation agent in an amount of from 1 to 20 wt% of the total weight of the gel, the 
liquid is a nonpolar oil..  
 
10. The oleogel according to claim 9, wherein the average particle size of the at least one 
triterpene is less than 10 microns.  
 
11. The oleogel according to claim 9, wherein the proportion of secondary agglomerates of the 
at least one triterpene is less than 20 wt.%.  
 
12. The oleogel according to claim 9, wherein the at least one triterpene has a homogeneous 
particle size distribution.  
 
13. The oleogel according to claim 9, wherein the specific surface area of at least one triterpene 
is between 1 and 500 m2/g.  
 
14. The oleogel according to claim 13, wherein the specific surface area of at least one 
triterpene is between 10 and 100 m2/g.  
 
15. The oleogel according to claim 14, wherein the specific surface area of at least one 
triterpene is between 20 and 50 m2/g.  
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16. The oleogel to claim 9, wherein the at least one triterpene betulin contains in an amount of 
more than 80 wt.%.  
 
17. The oleogel according to any one pp.9-16, wherein the proportion of oleogel formation 
agent is from 3 to 15 wt.%.  
 
18. The oleogel according to claim 17, wherein the proportion of the nonpolar liquid is between 
88 and 94 wt.%, And the proportion of oleogel formation agent from 6 to 12 wt.%.  
 
19. The oleogel according to one of pp.9-16, where the nonpolar liquid is a vegetable, animal, 
mineral or synthetic oil.  
 
20. The oleogel according to claim 19, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil.  
 
21. Cosmetic oleogel, which contains the following components:  
 - a nonpolar liquid in an amount of from 80 to 99 wt% of the total weight of the gel.  
 - at least one highly dispersed triterpene having an average particle size of less than 50 microns 
as oleogel formation agent in an amount of from 1 to 20 wt% of the total weight of the gel, the 
liquid is a nonpolar oil..  
 
22. The oleogel according to claim 21, wherein the average particle size of the at least one 
triterpene is less than 10 microns.  
 
23. The oleogel according to claim 21, wherein the proportion of secondary agglomerates of the 
at least one triterpene is less than 20 wt.%.  
 
24. The oleogel according to claim 21, wherein the at least one triterpene has a homogeneous 
particle size distribution.  
 
25. The oleogel according to claim 21, wherein the specific surface area of at least one 
triterpene is between 1 and 500 m2/g.  
 
26. The oleogel according to claim 25, wherein the specific surface area of at least one 
triterpene is between 10 and 100 m2/g.  
 
27. The oleogel according to claim 26, wherein the specific surface area of at least one 
triterpene is between 20 and 50 m2/g.  
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28. The oleogel to claim 21, wherein the at least one triterpene betulin contains in an amount of 
more than 80 wt.%.  
 
29. The oleogel according to any one pp.21-28, wherein the proportion of oleogel formation 
agent is from 3 to 15 wt.%.  
 
30. The oleogel according to claim 29, wherein the proportion of the nonpolar liquid is between 
88 and 94 wt.%, And the proportion of oleogel formation agent from 6 to 12 wt.%.  
 
31. The oleogel according to one of pp.21-28, wherein the nonpolar liquid is a vegetable, 
animal, mineral or synthetic oil.  
 
32. The oleogel according to claim 31, wherein the oil is one of the following vegetable oils or a 
mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil.  
 
33. A process for preparing oleogel, comprising mixing the following components:  
 - a nonpolar liquid in an amount of from 80 to 99 wt% of the total weight of the gel.  
 - at least one highly dispersed triterpene having an average particle size of less than 50 microns 
as oleogel formation agent in an amount of from 1 to 20 wt% of the total weight of the gel, the 
liquid is a nonpolar oil..  
 
34. The method of claim 33, wherein the average particle size of the at least one triterpene is 
less than 10 microns.  
 
35. The method of claim 33, wherein the proportion of secondary agglomerates of the at least 
one triterpene is less than 20 wt.%.  
 
36. The method of claim 35, wherein the at least one triterpene has a homogeneous particle size 
distribution.  
 
37. The method of claim 33, wherein the specific surface area of at least one triterpene is 
between 1 and 500 m2/g.  
 
38. The method of claim 37, wherein the specific surface area of at least one triterpene is 
between 10 and 100 m2/g.  
 
39. The method of claim 38, wherein the specific surface area of at least one triterpene is 
between 20 and 50 m2/g.  
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40. The method of claim 33, wherein the at least one triterpene betulin contains in an amount of 
more than 80 wt.%.  
 
41. The method according to one of pp.33-40, wherein the proportion of oleogel formation 
agent is from 3 to 15 wt.%.  
 
42. The method of claim 41, wherein the proportion of the nonpolar liquid is between 88 and 94 
wt.%, And the proportion of oleogel formation agent from 6 to 12 wt.%.  
 
43. The method according to one of pp.33-40 42, wherein the nonpolar liquid is a vegetable, 
animal or synthetic oil.  
 
44. The method of claim 43, wherein the oil is one of the following vegetable oils or a mixture 
of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil.  
 
45. Use of an agent formation oleogel comprising finely triterpene having an average particle 
size of less than 50 microns as a thickener in a nonpolar liquid, wherein the gel formation agent 
is used in a nonpolar liquid in a concentration below a predetermined critical gelling 
concentration for these fluids and formation oleogel agent, wherein the nonpolar liquid is an oil.  
 
46. Use according to claim 45, wherein the average particle size of the at least one triterpene is 
less than 10 microns.  
 
47. Use according to claim 45 or 46, wherein the proportion of secondary agglomerates of the at 
least one triterpene is less than 20 wt.%.  
 
48. Use according to claim 45 or 46, wherein the at least one triterpene has a homogeneous 
particle size distribution.  
 
49. Use according to claim 45 or 46, wherein the specific surface area of at least one triterpene 
is between 1 and 500 m2/g.  
 
50. Use according to claim 49, wherein the specific surface area of at least one triterpene is 
between 10 and 100 m2/g.  
 
51. Use according to claim 50, wherein the specific surface area of at least one triterpene is 
between 20 and 50 m2/g.  
 
52. Use according to claim 45 or 46, wherein the at least one triterpene betulin contains in an 
amount of more than 80 wt.%. 
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CONTAINING OLEOGEL 
 
1. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as an oleogel-forming agent in an oleogel. 
 
2. The use as recited in Claim 1, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
3. The use as recited in one of the preceding claims, 
wherein the proportion of secondary agglomerates of the at least one triterpene is less than 20% 
by weight. 
 
4. The use as recited in one of the preceding claims, 
wherein the at least one triterpene has a homogeneous particle size distribution. 
 
5. The use as recited in one of the preceding claims, 
wherein the specific surface area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
6. The use as recited in Claim 5, 
wherein the specific surface area of the at least one triterpene is between 10 m2/g and 100 m2/g. 
 
7. The use as recited in Claim 6, 
wherein the specific surface area of the at least one triterpene is between 20 m2/g and 50 m2/g. 
 
8. The use as recited in one of the preceding claims, 
wherein the proportion of the at least highly dispersed triterpene is more than 80% by weight. 
 
9. The use as recited in Claim 8, 
wherein the proportion of the at least one highly dispersed triterpene is more than 90% by 
weight. 
 
10. The use as recited in one of the preceding claims, 
wherein the at least one triterpene has a proportion of more than 80% by weight betulin. 
 
11. An oleogel, comprising: 
a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on the 
total weight of the gel, 
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at least one highly dispersed triterpene having an average particle size ofless than 
50 μm as an oleogel-forming agent in a proportion between 1 % by weight and 20% by weight, 
based on the total weight of the gel. 
 
12. The oleogel as recited in Claim 11, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
13. The oleogel as recited in Claim 11 or 12, 
wherein the proportion of secondary agglomerates of the at least one triterpene is less than 20% 
by weight. 
 
14. The oleogel as recited in any one of Claims 11 through 13, 
wherein the at least one triterpene has a homogeneous particle size distribution. 
 
15. The oleogel as recited in any one of Claims 11 through 14, 
wherein the specific surface area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
16. The oleogel as recited in Claim 15, 
wherein the specific surface area of the at least one triterpene is between 10 m2/g and 100 m2/g.  
 
17. The oleogel as recited in Claim 16, 
wherein the specific surface area of the at least one triterpene is between 20 m2/g and 50 m2/g. 
 
18. The oleo gel as recited in any one of Claims 11 through 17, 
wherein the proportion of the at least highly dispersed triterpene is more than 80% by weight. 
 
19. The oleogel as recited in Claim 18, 
wherein the proportion of the at least one highly dispersed triterpene is more than 90% by 
weight. 
 
20. The oleogel as recited in any one of Claims 11 through 19, 
wherein the at least one triterpene has a proportion of more than 80% by weight betulin. 
 
21. The oleogel as recited in any one of Claims 11 through 20, 
wherein the proportion of oleogel-forming agent is between 3 % by weight and 15% by weight. 
 
22. The oleogel as recited in Claim 21, 
wherein the proportion of the nonpolar liquid is between 88% by weight and 94% by weight and 
the proportion of the oleogel-forming agent is between 6% by weight and 12% by weight. 
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23. The oleo gel as recited in any one of Claims 11 through 22, 
wherein the nonpolar liquid is a vegetable, animal, mineral, or synthetic oil. 
 
24. The oleogel as recited in Claim 23, 
wherein the oil is one of the following vegetable oils or a mixture of the following vegetable 
oils: 
sunflower oil, olive oil, avocado oil, almond oil. 
 
25. The oleogel as recited in any one of Claims 11 through 22, 
wherein the nonpolar liquid is a wax or a paraffin. 
 
26. A method for producing an oleogel comprising mixing the following ingredients: 
a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the total 
weight of the gel, 
at least one highly dispersed triterpene having an average particle size of less than 50 μm as the 
oleogel-forming agent in a proportion between 1 % by weight and 20% by weight, based on the 
total weight of the gel. 
 
27. The method as recited in Claim 26, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
28. The method as recited in Claim 26 or 27, 
wherein the proportion of secondary agglomerates of the at least one triterpene is less than 20% 
by weight. 
 
29. The method as recited in any one of Claims 26 through 28, 
wherein the at least one triterpene has a homogeneous particle size distribution. 
 
30. The method as recited in any one of Claims 26 through 29, 
wherein the specific surface area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
31. The method as recited in Claim 30, 
wherein the specific surface area of the at least one triterpene is between 10 m2/g and 100 m2/g. 
 
32. The method as recited in Claim 31, 
wherein the specific surface area of the at least one triterpene is between 20 m2/g and 50 m2/g. 
 
33. The method as recited in any one of Claims 26 through 32, 
wherein the proportion of the at least highly dispersed triterpene is more than 80% by weight. 
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34. The method as recited in Claim 33, 
wherein the proportion of the at least one highly dispersed triterpene is more than 90% by 
weight. 
 
35. The method as recited in any one of Claims 26 through 34, 
wherein the at least one triterpene has a proportion of more than 80% by weight betulin. 
 
36. The method as recited in any one of Claims 26 through 35, 
wherein the proportion of oleogel-forming agent is between 3% by weight and 15% by weight. 
 
37. The method as recited in Claim 36, 
wherein the proportion of nonpolar liquid is between 88% by weight and 94% by weight and the 
proportion of oleogel-forming agent is between 6% by weight and 12% by weight. 
 
38. The method as recited in any one of Claims 26 through 37, 
wherein the nonpolar liquid is a vegetable, animal, or synthetic oil. 
 
39. The method as recited in Claim 38, 
wherein the oil is one of the following vegetable oils or a mixture of the following vegetable 
oils: 
sunflower oil, olive oil, avocado oil, almond oil. 
 
40. The method as recited in any one of Claims 26 through 37, 
wherein the nonpolar liquid is a wax or a paraffin. 
 
41. Use of at least one highly dispersed triterpene having an average particle size of less than 50 
μm as a thickener in a nonpolar liquid by using the gel-forming agent in the nonpolar liquid in a 
concentration below the gelation limit, which is defined for the nonpolar liquid and the oleogel-
forming agent. 
 
42. The use as recited in Claim 41, 
wherein the average particle size of the at least one triterpene is less than 10 μm. 
 
43. The use as recited in Claim 41 or 42, 
wherein the proportion of secondary agglomerates of the at least one triterpene is less than 20% 
by weight. 
 
44. The use as recited in any one of Claims 41 through 43, 
wherein the at least one triterpene has a homogeneous particle size distribution. 
 



Patent Schedule 
 

90 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
45. The use as recited in any one of Claims 41 through 44, 
wherein the specific surface area of the at least one triterpene is between 1 m2/g and 500 m2/g. 
 
46. The use as recited in Claim 45, 
wherein the specific surface area of the at least one triterpene is between 10 m2/g and 100 m2/g. 
 
47. The use as recited in Claim 46, 
wherein the specific surface area of the at least one triterpene is between 20 m2/g and 50 m2/g. 
 
48. The use as recited in any one of Claims 41 through 47, 
wherein the at least one triterpene has a proportion of more than 80% by weight betulin. 
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Google translated claims: 
1. Use of at least one highly dispersed triterpene with an average particle size of less than 50 μm 
in an oleagel as an oleagel formulation agent. 
 
2. The use according to claim 1, wherein the average particle size of this at least one triterpene 
is less than 10 microns. 
 
3. The use according to one of the preceding claims, wherein the proportion of secondary 
agglomerates in this at least one triterpene is less than 20% by weight. 
 
4. The use according to any one of the preceding claims, wherein the at least one triterpene has 
a uniform particle size distribution. 
 
5. The use according to any one of the preceding claims, wherein the specific surface area of 
this at least one triterpene is from 1 m2/g to 500 m2/g. 
 
6. The method of claim 5, wherein the specific surface of this at least one triterpene is from 10 
m2/g to 100 m2/g. 
 
7. The use of claim 6, wherein the specific surface of this at least one triterpene is from 20 m2/g 
to 50 m2/g. 
 
8. The use according to one of the preceding claims, wherein the fraction of this at least one 
highly triterpene is greater than 80% by weight. 
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9. The use of claim 8, wherein the fraction of this at least one highly triterpene is greater than 
90% by weight. 
 
10. The use according to one of the preceding claims, wherein the at least one triterpene 
comprises betulin in an amount of more than 80% by weight. 
 
11. Oleogel containing: 
- non-polar liquid in an amount of 80% by weight. to 99% by weight. from the total weight of 
the gel, 
- at least one highly triterpene with an average particle size of less than 50 μm as an oleagel 
formation agent in an amount of 1% by weight. up to 20% by weight. of the total weight of the 
gel. 
 
12. The oleagel of claim 11, wherein the average particle size of this at least one triterpene is 
less than 10 microns. 
 
13. A oleagel according to claim 11 or 12, wherein the proportion of secondary agglomerates in 
this at least one triterpene is less than 20% by weight. 
 
14. Olegogel according to one of the preceding claims 11-13, wherein at least one triterpene has 
a uniform particle size distribution. 
 
15. Olegogel according to one of the preceding claims 11-14, wherein the specific surface of 
this at least one triterpene is from 1 m2/g to 500 m2/g. 
 
16. Oleogel according to claim 15, wherein the specific surface of this at least one triterpene is 
from 10 m2/g to 100 m2/g. 
 
17. Oleogel according to claim 16, wherein the specific surface of this at least one triterpene is 
from 20 m2/g to 50 m2/g. 
 
18. Oleogel according to one of the preceding claims 11-17, wherein the fraction of this at least 
one highly triterpene is greater than 80% by weight. 
 
19. Ologel according to claim 18, wherein the fraction of this at least one highly triterpene is 
greater than 90% by weight. 
 
20. Oleogel according to one of the preceding claims 11-19, wherein at least one triterpene 
contains betulin in an amount of more than 80% by weight. 
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21. Oleogel according to one of the preceding claims 11-20, wherein the proportion of the 
oleogel formation agent is from 3% by weight. up to 15% weight. 
 
22. Oleogel according to claim 21, wherein the proportion of the nonpolar liquid is 88% by 
weight. to 94% by weight, and the proportion of the oleogel formation agent of 6% by weight. 
to 12% by weight. 
 
23. Oleogel according to one of the preceding claims 11-22, wherein the non-polar fluid is 
vegetable oil, animal, mineral or synthetic oil. 
 
24. The oil of claim 23, wherein the oil is one of the following vegetable oils or a mixture of the 
following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
25. Oligogel according to one of the preceding claims 11-22, wherein the non-polar fluid is 
waxy or paraffin. 
 
26. A method for producing an oleogel comprising mixing the following components: 
- non-polar liquid in an amount of 80% by weight. to 99% by weight. from the total weight of 
the gel, 
- at least one highly dispersed triterpene with an average particle size of less than 50 μm as an 
oleogel formation agent in an amount of 1% by weight. up to 20% by weight. of the total weight 
of the gel. 
 
27. The method of claim 26, wherein the average particle size of this at least one triterpene is 
less than 10 microns. 
 
28. The method of claim 26 or 27, wherein the proportion of secondary agglomerates in this at 
least one triterpene is less than 20% by weight. 
 
29. The method of one of the preceding claims 26-28, wherein the at least one triterpene has a 
uniform particle size distribution. 
 
30. The method of one of the preceding claims 26-29, wherein the specific surface of this at 
least one triterpene is from 1 m2/g to 500 m2/g. 
 
31. The method of claim 30, wherein the specific surface area of this at least one triterpene is 
from 10 m2/g to 100 m2/g. 
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32. The method of claim 31, wherein the specific surface area of this at least one triterpene is 
from 20 m2/g to 50 m2/g. 
 
33. The method of one of the preceding claims 26-32, wherein the proportion of this at least one 
highly triterpene is greater than 80% by weight. 
 
34. The method of claim 33, wherein the fraction of this at least one highly triterpene is greater 
than 90% by weight. 
 
35. The method of one of the preceding claims 26-34, wherein the at least one triterpene 
comprises betulin in an amount greater than 80% by weight. 
 
36. The method of one of the preceding claims 26-35, wherein the proportion of the oleogel 
formation agent is from 3% by weight. up to 15% weight. 
 
37. The method of claim 36, wherein the proportion of the non-polar fluid is from 88% by 
weight. to 94% by weight, and the proportion of the oleogel formation agent of 6% by weight. 
to 12% by weight. 
 
38. The method of one of the preceding claims 26-37, wherein the non-polar fluid is vegetable 
oil, animal mineral or synthetic oil. 
 
39. The method of claim 38, wherein the oil is one of the following vegetable oils or a mixture 
of the following vegetable oils: sunflower oil, olive oil, avocado oil, almond oil. 
 
40. The method of one of the preceding claims 26-37, wherein the non-polar fluid is wax or 
paraffin. 
 
41. The use of at least one highly dispersed triterpene with an average particle size of less than 
50 μm as a thickener in a nonpolar fluid using triterpene in a nonpolar fluid at a concentration 
below the defined critical gel concentration for nonpolar fluid and triterpene. 
 
42. The method of claim 41, wherein the average particle size of this at least one triterpene is 
less than 10 microns. 
 
43. The use of claim 41 or 42, wherein the proportion of secondary agglomerates in this at least 
one triterpene is less than 20% by weight. 
 
44. The use according to one of the preceding claims 41-43, wherein at least one triterpene has a 
uniform particle size distribution. 
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45. The use according to one of the preceding claims 41-44, wherein the specific surface area of 
this at least one triterpene is from 1 m2/g to 500 m2/g. 
 
46. The method of claim 45, wherein the specific surface of this at least one triterpene is from 
10 m2/g to 100 m2/g. 
 
47. The method of claim 46, wherein the specific surface of this at least one triterpene is from 
20 m2/g to 50 m2/g. 
 
48. The use according to one of the preceding claims 41-47, wherein the at least one triterpene 
comprises betulin in an amount of more than 80% by weight. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
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TRITERPENE-CONTAINING OLEOGEL-FORMING AGENT, TRITERPENE-
CONTAINING OLEOGEL AND METHOD FOR PRODUCING A TRITERPENE-
CONTAINING OLEOGEL 
 
1. A method for producing a triterpene-containing oleogel, comprising:  
forming an oleogel using at least one highly dispersed triterpene having an average particle size 
of less than 50 μm that acts as an oleogel-forming agent in the oleogel, wherein the at least one 
highly dispersed triterpene is the only oleogel-forming agent in the oleogel.  
 
2. The method as recited in claim 1, wherein the average particle size of the at least one 
triterpene is less than 10 μm.  
 
3. The method as recited in claim 1, wherein the proportion of secondary agglomerates of the at 
least one triterpene is less than 20% by weight.  
 
4. The method as recited in claim 3, wherein the at least one triterpene has a homogeneous 
particle size distribution.  
 
5. The method as recited in claim 1, wherein the specific surface area of the at least one 
triterpene is between 1 m2/g and 500 m2/g.  
 
6. The method as recited in claim 5, wherein the specific surface area of the at least one 
triterpene is between 10 m2/g and 100 m2/g.  
 
7. The method as recited in claim 6, wherein the specific surface area of the at least one 
triterpene is between 20 m2/g and 50 m2/g.  
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8. The method as recited in claim 1, wherein the amount of the at least highly dispersed 
triterpene is more than 80% by weight.  
 
9. The method as recited in claim 8, wherein the proportion of the at least one highly dispersed 
triterpene is more than 90% by weight.  
 
10. The method as recited in claim 1, wherein the at least one triterpene has a proportion of 
more than 80% by weight betulin. 
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TRITERPENE-CONTAINING OLEOGEL-FORMING AGENT, TRITERPENE-
CONTAINING OLEOGEL AND METHOD FOR PRODUCING A TRITERPENE-
CONTAINING OLEOGEL 
 
1. An oleogel, comprising:  
at least one highly dispersed triterpene having an average particle size of less than 50 μm that 
act as an oleogel-forming agent in the oleogel, wherein the at least one highly dispersed 
triterpene is the only oleogel-forming agent in the oleogel.  
 
2. The oleogel as recited in claim 1, wherein the proportion of oleogel-forming agent is between 
1% by weight and 20% by weight, based on the total weight of the oleogel.  
 
3. The oleogel as recited in claim 1, further comprising:  
a nonpolar liquid having a proportion between 80% by weight and 99% by weight, based on the 
total weight of the oleogel.  
 
4. The oleogel as recited in claim 3, wherein the nonpolar liquid is a vegetable oil, an animal oil, 
mineral, or a synthetic oil.  
 
5. The oleogel as recited in claim 4, wherein the vegetable oil is one of the following vegetable 
oils or a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, or almond 
oil.  
 
6. The oleogel as recited in claim 3, wherein the nonpolar liquid is a wax or a paraffin.  
 
7. A method for producing an oleogel, comprising:  
mixing the following ingredients:  
a nonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the total 
weight of the oleogel; and  
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at least one highly dispersed triterpene having an average particle size of less than 50 μm that 
acts as an oleogel-forming agent, wherein the at least one highly dispersed triterpene is the only 
oleogel-forming agent in the oleogel.  
 
8. The method as recited in claim 7, wherein the proportion of oleogel-forming agent is between 
1% by weight and 20% by weight, based on the total weight of the oleogel.  
 
9. The method as recited in claim 8, wherein the proportion of nonpolar liquid is between 88% 
by weight and 94% by weight and the proportion of oleogel-forming agent is between 6% by 
weight and 12% by weight.  
 
10. The method as recited in claim 7, wherein the nonpolar liquid is a vegetable oil, an animal 
oil, or a synthetic oil.  
 
11. The method as recited in claim 10, wherein the vegetable oil is one of the following 
vegetable oils or a mixture of the following vegetable oils: sunflower oil, olive oil, avocado oil, 
or almond oil.  
 
12. The method as recited in claim 7, wherein the nonpolar liquid is a wax or a paraffin.  
 
13. The method as recited in claim 8, wherein the proportion of oleogel-forming agent is 
between 3% by weight and 15% by weight.  
 
14. The method as recited in claim 13, wherein the proportion of the oleogel-forming agent is 
between 6% by weight and 12% by weight.  
 
15. The method as recited in claim 7, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight.  
 
16. The oleogel as recited in claim 2, wherein the proportion of oleogel-forming agent is 
between 3% by weight and 15% by weight.  
 
17. The oleogel as recited in claim 16, wherein the proportion of the oleogel-forming agent is 
between 6% by weight and 12% by weight.  
 
18. The oleogel as recited in claim 3, wherein the proportion of the nonpolar liquid is between 
88% by weight and 94% by weight. 
 



Patent Schedule 
 

97 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
WO 2005/123037 A1 
2005-12-29 

DE 10 2004 030 044.5 
2004-06-22 
 
PCT/EP2005/006710 
2005-06-21 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

TRITERPENE-CONTAINING OLEOGEL-FORMING AGENT, TRITERPENE-
CONTAINING OLEOGEL AND METHOD FOR PRODUCING A TRITERPENE-
CONTAINING OLEOGEL 
 

CLOSED 

ZA 2006/10304 B 
2007-11-28  
 

DE 10 2004 030 044.5 
2004-06-22 
 
PCT/EP2005/006710 
2005-06-21 
 
ZA 2006/10304 
2006-12-08 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

TRITERPENE-CONTAINING OLEOGEL-FORMING AGENT, TRITERPENE-
CONTAINING OLEOGEL AND METHOD FOR PRODUCING A TRITERPENE-
CONTAINING OLEOGEL 
 
Granted claims not available 

GRANTED 
 
Expires: 2025-06-21 
 
Renewal fee due 2020-06-21 

AP101 
FAMILY 4 – Medical/Therapeutic Use 

AU 2010323158 B2 
2014-10-02 
 
AU 2010323158 A1 
2012-07-12  
 

DE 10 2009 047 092.1 
2009-11-24 
 
PCT/EP2010/068157 
2010-11-24 
 
AU 2010323158 
2012-06-20 
 

Scheffler, Armin 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. Oleogel, which contains a non-polar liquid and a triterpene-containing powder as the oleogel-
forming agent, when used for healing wounds wherein the triterpene-containing powder 
includes betulin and lupeol, wherein the joint fraction of betulin and lupeol in the triterpene-
containing powder is greater than 80 weight-percent. 
 
2. Use of oleogel, which contains a non-polar liquid and a triterpene-containing powder as the 
oleogel-forming agent, in the manufacture of a medicament for healing wounds wherein the 
triterpene-containing powder includes betulin and lupeol, wherein the joint fraction of betulin 
and lupeol in the triterpene-containing powder is greater than 80 weight-percent. 
 
3. The oleogel of Claim 1 or the use of claim 2 for wound healing in the re-epithelialization 
phase. 
 
4. The oleogel of Claim 1 or 3 or the use of claim 2 or 3, wherein the oleogel has:  
a non-polar liquid having a fraction of between 80 weight percent and 99 weight-percent in 
relation to the total weight of the gel,  
a triterpene-containing powder as the oleogel-forming agent having a fraction of between 1 
weight-percent and 20 weightpercent in relation to the total weight of the gel. 
 
5. The oleogel or the use of Claim 4, 
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wherein the fraction of the non-polar liquid is between 88 weight-percent and 94 weight-percent 
and the fraction of the oleogel-forming agent is between 6 weight-percent and 12 weight-
percent. 
 
6. The oleogel of any one of claims 1 and 3-5, or the use of any one of claims 2-5, wherein the 
non-polar liquid is a plant, animal, mineral, or synthetic oil. 
 
7. The oleogel of any one of claims 1, 3-6, or the use of any one of claims 2-6,  
wherein the oil is a vegetable oil which is selected from one of the following: sunflower oil, 
olive oil, avocado oil, almond oil. 
 
8. The oleogel of any one of claims 1, 3-7, or the use of any one of claims 2-7,  
wherein the triterpene-containing powder has a triterpene fraction of greater than 90 weight-
percent. 
 
9. The oleogel of any one of claims 1, 3-8, or the use of any one of claims 2-8,  
wherein a fraction of betulin in the triterpene fraction is greater than 50 weight-percent or 
greater than 60 weight percent. 
 
10. The oleogel of any one of claims 1, 3-9, or the use of any one of claims 2-9,  
wherein a mean particle size of the triterpene-containing powder is between 20 nm and 50 μm. 
 
11. The oleogel of any one of claims 1, 3-10, or the use of any one of claims 2-10, 
wherein a mean particle size of the triterpene-containing powder is less than 10 μm. 
 
12. The oleogel of any one of claims 1, 3-11, or the use of any one of claims 2-11,  
wherein the wounds are wounds in the case of epidermolysis bullosa. 
 
13. The oleogel of any one of claims 1, 3-11, or the use of any one of claims 2-11,  
wherein the wounds have resulted through removal of a split skin graft. 
 
14. The oleogel of any one of claims 1, 3-11, or the use of any one of claims 2-11,  
wherein the wounds have resulted through a laser treatment of the skin. 
 
15. The oleogel of any one of claims 1, 3-14, or the use of any one of claims 2-14,  
wherein the oleogel includes an additional wound healing substance. 
 
16. The oleogel of any one of claims 1, 3-15, or the use of any one of claims 2-15,  
wherein the triterpene-containing powder includes: betulin, lupeol. 
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17. The oleogel or the use of Claim 16, 
wherein the joint fraction of betulin and lupeol in the triterpene-containing powder is greater 
than 85 weight-percent. 
 
18. The oleogel or the use of Claim 16, 
wherein the triterpene-containing powder also includes: betulinic acid, oleanolic acid, 
erythrodiol. 
 
19. The oleogel of any one of claims 1 and 3-18 or the use of any one of claims 2-18 
substantially as herein described with reference to any example thereof. 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. Oleogel, which contains a nonpolar liquid and a triterpene-containing powder as the oleogel-
forming agent, for healing wounds, wherein the triterpene-containing powder includes at least 
one of betulin or lupeol, and wherein joint fraction of the at least one of betulin or lupeol in the 
triterpene-containing powder is greater than 80 weight-percent.  
 
2. Oleogel of claim 1, wherein the joint fraction of the at least one of betulin or lupeol in the 
triterpene-containing powder is greater than 85 weight-percent.  
 
3. Oleogel of claims 1 or 2 for wound healing in the reepithelialization phase.  
 
4. Oleogel of any one of claims 1 to 3, wherein the oleogel has: 
- a nonpolar liquid having a fraction of between 80 weight-percent and 99 weight-percent in 
relation to the total weight of the gel, - a triterpene-containing powder as the oleogel-forming 
agent having a fraction of between 1 weight-percent and 20 weight-percent in relation to the 
total weight of the gel.  
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5. Oleogel of claim 4, wherein the fraction of the nonpolar liquid is between 88 weight-percent 
and 94 weight-percent and the fraction of the oleogel-forming agent is between 6 weight-
percent and 12 weight-percent.  
 
6. Oleogel of any one of claims 1 to 5, wherein the nonpolar liquid is a plant, animal, mineral, 
or synthetic oil.  
 
7. Oleogel of claim 6, wherein the oil is a vegetable oil which is selected from one of the 
following: sunflower oil, olive oil, avocado oil, and almond oil.  
 
8. Oleogel of any one of claims 1 to 7, wherein the triterpene-containing powder has a triterpene 
fraction of greater than 80 weight-percent.  
 
9. Oleogel of any one of claims 1 to 8, wherein the triterpene-containing powder has a triterpene 
fraction of greater than 90 weight-percent.  
 
10. Oleogel of claim 9, wherein a fraction of betulin in the triterpene fraction is greater than 50 
weight-percent or greater than 60 weight-percent.  
 
11. Oleogel of any one of claims 1 to 10, wherein a mean particle size of the triterpene-
containing powder is between 20 nm and 50 μm.  
 
12. Oleogel of claim 11, wherein a mean particle size of the triterpene-containing powder is 
between 20 nm and 10 μm.  
 
13. Oleogel of any one of claims 1 to 12, wherein the wounds are wounds in the case of 
epidermolysis bullosa.  
 
14. Oleogel of any one of claims 1 to 12, wherein the wounds have resulted through removal of 
a split skin graft.  
 
15. Oleogel of any one of claims 1 to 12, wherein the wounds have resulted through a laser 
treatment of the skin.  
 
16. Oleogel of any one of claims 1 to 15, wherein the oleogel includes an additional wound 
healing substance.  
 
17. Oleogel of claim 16, wherein the triterpene-containing powder also includes: betulinic acid, 
oleanolic acid, erythrodiol. 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
Google translated claims: 
1. The oil gels for the preparation of a medicament, the medicament is for wound healing, 
wherein the oil gel comprises a powder of triterpene and non-polar liquid containing an oil as a 
gel-forming agent, wherein said containing three terpene powder has betulin, lupeol, and 
wherein the triterpene-containing powder in the total content of betulin and lupeol greater than 
80 wt%.  
 
2. The use according to claim 1, for the case where the reepithelialization phase of wound 
healing.  
 
3.  Use according to claim 1 or 2, wherein the oil gel having: - a nonpolar liquid having a 99% 
by weight to 80% by weight relative to the total weight content of the gel, - condensate as an oil 
triterpene-containing powder of gum-forming agent having 20% by weight to 1% by weight 
relative to the total weight of the content of the gel.  
 
4.  Use according to claim 3, wherein the content of the non-polar liquid is 88 wt% to 94 wt%, 
while the oil content of the gel-forming agent was 12 wt.% To 6 wt%.  
 
5. The use according to claim 1, wherein the nonpolar liquid is a vegetable oil, animal oil, 
mineral oil or synthetic oil.  
 
6. Use according to claim 5, wherein said oil is a vegetable oil selected from sunflower oil, olive 
oil, avocado oil, almond oil.  
 
7. Use according to claim 1, wherein the triterpene-containing powder has a triterpene content 
of greater than 80% by weight.  
 
8.  The use according to claim 7, wherein the triterpene-containing powder having a triterpene 
content of greater than 90% by weight.  
 
9.  Use according to claim 8, wherein the content of betulin comprise greater than 50 wt%, or 
triterpene content greater than 60 wt%.  
 
10. Use according to claim 1, wherein an average particle dimension triterpene-containing 
powder is 20nm to 50μm.  
 
11.  Use according to claim 10, wherein an average particle dimension triterpene-containing 
powder is less than 10μm.  
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12. Use according to claim 1, wherein the wound is a wound in epidermolysis bullosa disease 
conditions.  
 
13. Use according to claim 1, wherein said skin wound layered sheet due dermatome generated.  
 
14. The use according to claim 1, wherein the wound due to the laser treatment of the skin is 
generated.  
 
15. Use according to claim 1, wherein the oleogel comprises an additional wound healing 
substance.  
 
16. The use according to claim 1, wherein the triterpene-containing powder in the total content 
of betulin and lupeol greater than 85 wt%.  
 
17. Use according to claim 1, wherein the triterpene-containing powder having a further 
betulinic acid, oleanolic acid, erythrodiol. 
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Google translated claims: 
1. Use of an oleogel that contains a non-polar liquid and contains triterpenes in roslow as a 
gelling agent for oleogel, for wound healing, the triterpene-containing powder comprising 
betulin and lupeol, and the combined content of betulin and lupeol in the powder containing 
triterpenes is more than 80 wt%, the non-polar liquid being a plant, animal, mineral or synthetic 
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 oil, and the triterpene-containing powder having a triterpenes content, wherein the betulin 

content is relative to the soda The use of triterpenes is more than 60% by weight. 
 
2. The use according to claim 1 for the healing of wounds in the phase of re-epithelialization. 
 
3. The use according to claim 1 or 2, wherein the oleagin comprises a non-polar liquid in an 
amount between 80 and 99% by weight, based on the total weight of the gel; 
containing triterpenes as a gelling agent in an oleogel in an amount between 1 and 20% by 
weight, based on the total weight of the gel. 
 
4. The use according to claim 3, wherein the content of the non-polar liquid is between 88 and 
94% by weight, and the content of the gelling agent in the oleogel is between 6 and 12% by 
weight. 
 
5. Use according to one of the preceding claims, wherein the non-polar liquid is a vegetable oil. 
 
6. The use according to claim 5, wherein the oil is a vegetable oil which is selected from one of 
the following: sunflower oil, olive oil, avocado oil, almond oil. 
 
7. Use according to one of the preceding claims, wherein the triterpene-containing powder has a 
triterpene content of more than 80% by weight. 
 
8. Use according to one of the preceding claims, wherein the triterpene-containing powder has a 
triterpene content of more than 90% by weight. 
 
9. Use according to one of the preceding claims, wherein the average particle size of the powder 
containing triterpenes is between 20 nm and 50 μm. 
 
10. The use according to claim 9, wherein the average particle size of the triterpenes containing 
powder is less than 10 μm. 
 
11. Use according to one of the preceding paragraphs, the wounds being wounds in bullous 
epidermolysis. 
 
12. The use according to claims 1-10, wherein the wounds result from the removal of the split 
skin. 
 
13. The use according to claims 1-10, wherein the wounds result from laser treatment of the 
skin. 
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14. Use according to one of the preceding claims, wherein the oleagin comprises an additional 
wound healing substance selected from dexpanthenol or an extract of chamomile. 
 
15. The use of claim 1, wherein the total content of betulin and lupeol in the triterpene-
containing powder is more than 85% by weight. 
 
16. The use according to claim 1, wherein the triterpene-containing powder further comprises 
betulin-new acid, oleanolic acid, erythrodiol. 
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2012-10-03  
  
 

DE 10 2009 047 092.1 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. An oleogel for use in wound healing, containing a nonpolar liquid and a triterpene-containing 
powder as an oleogel forming agent, 
wherein the triterpene-containing powder contains betulin and lupeol and a combined fraction 
of botulin and lupeol in the triterpene-containing powder is greater than 80 wt.-%. 
 
2. The oleogel for use according to claim 1 for use in wound healing in the reepithelialization 
phase. 
 
3. The oleogel for use according to claim 1 or 2, containing: 
a nonpolar liquid with a fraction of between 80 wt.-% and 99 wt.-% based on the total weight of 
the gel, 
a triterpene-containing powder as an oleogel forming agent with a fraction of between 1 wt.-% 
and 20 wt.-% based on the total weight of the gel. 
 
4. The oleogel for use according to claim 3, in which the fraction of the nonpolar liquid is 
between 88 wt.-% and 94 wt.-% and the traction of the oleogel forming agent is between 6 wt.-
% and 12 wt.-%. 
 
5. The oleogel for use according to any one of the preceding claims, in which the nonpolar 
liquid is a vegetable, animal, mineral or synthetic oil. 
 
6. The oleogel for use according to claim 5, in which the oil is a vegetable oil selected from one 
of the following: sunflower oil, olive oil, avocado oil, almond oil. 
 
7. The oleogel for use according to any one of the preceding claims, in which the triterpene-
containing powder has a triterpene fraction of more than 80 wt.-%. 
 
8. The oleogel for use according to any one of the preceding claims, in which the triterpene-
containing powder has a triterpene fraction of more than 90 wt.-%. 

GRANTED 
 
No opposition filed within time 
limit 
 
Expires: 2030-11-24 
 
In Force: AT, BA, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HR, HU, IE, IT, LI, LT, 
LU, LV, ME, MK, NL, NO, PL, 
PT, RO, RS, SE, SI, SK, TR 
 



Patent Schedule 
 

105 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
 
9. The oleogel for use according to claim 8, in which a fraction of betulin in the triterpene 
fraction is more than 50 wt.-% or more than 60 wt.-%. 
 
10. The oleogel for use according to any one of the preceding claims, in which a mean particle 
size of the triterpene-containing powder is between 20 nm and 50 μm. 
 
11. The oleogel for use according to claim 10, in which a mean particle size of the triterpene-
containing powder amounts to less than 10 μm. 
 
12. The oleogel for use according to any one of the preceding claims, for use in the wound 
healing of wounds in epidermolysis bullosa. 
 
13. The oleogel for use according to any one of claims 1 to 11, for use in the wound healing of 
wounds produced by the removal of split skin. 
 
14. The oleogel for use according to any one of claims 1 to 11, for use in the wound healing of 
wounds caused by laser treatment of the skin. 
 
15. The oleogel for use according to any one of the preceding claims, which also comprises a 
wound-healing substance. 
 
16. The oleogel for use according to any one of the preceding claims, in which the combined 
fraction of botulin and lupeol in the triterpene-containing powder is greater than 85 wt.-%. 
 
17. The oleogel 2 for use according to any one of the preceding claims, in which 
the triterpene-containing powder also contains: betulic acid, oleanolic acid, erythrodiol. 
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PCT/EP2010/068157 
2010-11-24 
 
IL 220008 
2012-05-24 
 

AMRYT RESEARCH 
LIMITED  

1. Use of oleogel containing a non-polar liquid and a triterpene-containing powder as the 
oleogel-forming agent, in the manufacture of a medicament for healing wounds wherein the 
triterpene-containing powder includes betulin and lupeol, wherein the joint fraction of betulin 
and lupeol in the triterpene-containing powder is greater than 80 weight-percent. 
 
2. The use of Claim 1 for wound healing in the re-epithelialization phase. 
 
3. The use of Claims 1 or 2, 
wherein the oleogel has: 
- a non-polar liquid having a fraction of between 80 weightpercent and 99 weight-percent in 
relation to the total weight of the gel, 
- a triterpene-containing powder as the oleogel-forming agent having a fraction of between 1 
weight-percent and 20 weigh-tpercent in relation to the total weight of the gel. 
 
4. The use of Claim 3, 
wherein the fraction of the non-polar liquid is between 88 weight-percent and 94 weight-percent 
and the fraction of the oleogel-forming agent is between 6 weight-percent and 12 weight-
percent. 
 
5. The use of one of the preceding claims, 
wherein the non-polar liquid is a plant, animal, mineral, or synthetic oil. 
 
6. The use of Claim 5, 
wherein the oil is a vegetable oil which is selected from one of the following: sunflower oil, 
olive oil, avocado oil, almond oil. 
 
7. The use of any one of the preceding claims, 
wherein the triterpene-containing powder has a triterpene fraction of greater than 90 weight-
percent. 
 
8. The use of Claim 7, 
wherein a fraction of betulin in the triterpene fraction is greater than 50 weight-percent or 
greater than 60 weight percent. 
 
9. The use of any one of the preceding claims, 
wherein a mean particle size of the triterpene-containing powder is between 20 nm and 50 μm. 
 
10. The use of Claim 9, 
wherein a mean particle size of the triterpene-containing powder is less than 10 μm. 
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11. The use of any one of the preceding claims, 
wherein the wounds are wounds in the case of epidermolysis bullosa. 
 
12. The use of any one of Claims 1 through 10, 
wherein the wounds have resulted through removal of a split skin graft. 
 
13. The use of one of Claims 1 through 10, 
wherein the wounds have resulted through laser treatment of the skin. 
 
14. The use of any one of the preceding claims, 
wherein the medicament includes an additional wound healing substance. 
 
15. The use of any one of the preceding claims, 
wherein the joint fraction of betulin and lupeol in the triterpene-containing powder is greater 
than 85 weight-percent. 
 
16. The use of Claim 15, 
wherein the triterpene-containing powder also includes: betulinic acid, oleanolic acid, 
erythrodiol. 
 
 

JP 6017959 B2 
2016-11-02 
 
JP 2013-511568 A 
2013-04-04  
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
Google translated claims: 
1.The use of oleogel containing a triterpene-containing powder as agent which forms a non-
polar liquid and oleogel,  
 The triterpene-containing powder has betulin, the lupeol,  
 When the triterpene-containing powder as agent for forming the oleogel and 100% by weight, 
said triterpenes total proportion of betulin and lupeol containing the powder is greater than 80 
weight percent, for the manufacture of a wound healing agent use of the oleogel.   
 
2.  The triterpene total proportion of betulin and lupeol containing the powder is greater than 
85% by weight, the use of oleogel for the manufacture of wound healing agent according to 
claim 1.  
 
3.  The oleogel,  
And a non-polar liquid having a proportion between 99% by weight to 80% by weight relative 
to the total weight of the gel,  
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And a triterpene-containing powder as agent forming the oleogel having a ratio of between 20 
weight percent 1 weight percent relative to the total weight of the gel, the manufacture of wound 
healing agent according to claim 1 or 2 use of oleogel for.   
 
4.  The proportion of non-polar liquid is between 94 weight percent to 88 weight percent, the 
proportion of the oleogel-forming agent is between 12 weight percent to 6 weight percent, of the 
preparation of wound-healing agent according to claim 3 use of oleogel for.   
 
5.  The non-polar liquid vegetable oils, animal oils, mineral oils or synthetic oils, the use of 
oleogel for the manufacture of wound healing agent according to any one of claims 1-4.  
 
6.  The oil, sunflower oil, olive oil, avocado oil, vegetable oil selected from one of almond oil, 
used in the oleogel for the manufacture of wound healing agent according to claim 5.  
 
7.  The triterpene-containing powder has a larger triterpene fraction from 80% by weight, the 
use of oleogel for the manufacture of wound healing agent according to any one of claims 1-6.  
 
8.  The triterpene-containing powder has a larger triterpene fraction from 90% by weight, the 
use of oleogel for the manufacture of wound healing agent according to any one of claims 1 to 
7.  
 
9.  The proportion of betulin in triterpene fraction is greater than 50% by weight, the use of 
oleogel for the manufacture of wound healing agent according to claim 8.  
 
10.  The average particle size of the triterpene-containing powder is between 20nm of 50 [mu] 
m, the use of oleogel for the manufacture of wound healing agent according to any one of 
claims 1 to 9.  
 
11.  The average particle diameter of the triterpene-containing powder is less than 10 [mu] m, 
the use of oleogel for the manufacture of wound healing agent according to claim 10.  
 
12.  The oleogel comprises an additional wound healing agent, using the oleogel for the 
manufacture of wound healing agent according to any one of claims 1 to 11.  
 
13.  The triterpene-containing powder betulinic acid, oleanolic acid, including Ellis Logistics ol, 
using the oleogel for the manufacture of wound healing agent according to claim 1.  
 
14.  The proportion of betulin in triterpene fraction is greater than 60% by weight, the use of 
oleogel for the manufacture of wound healing agent according to claim 8. 
 



Patent Schedule 
 

109 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
JP 2014-240444 A 
2014-12-25 

DE 10 2009 047 092.1 
2009-11-24 
 
PCT/EP2010/068157 
2010-11-24 
 
JP 2012-540422 
2012-05-23 
 
JP 2014-204951 
2014-10-03 
 

Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 

ABANDONED 

JP 6263239 B2 
2018-01-17 
 
JP 2016-185996 A 
2016-10-27 
 

DE 10 2009 047 092.1 
2009-11-24 
 
PCT/EP2010/068157 
2010-11-24 
 
JP 2012-540422 
2012-05-23 
 
JP 2014-204951 
2014-10-03 
 
JP 2016-153396  
2016-08-04 
 

Scheffler, Armin 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
Google translated claims: 
1. A wound healing agent of the epidermis bullosa, which consists of the oleogel,  
The oleogel contains a non-polar liquid, and a triterpene-containing powder as oleogel formers,  
The triterpene-containing powder has a betulin as active substance in the powder,  
Ratio of the betulin in the powder is greater than 50 percent by weight,  
Wound healing agent of the epidermis bullosa.  
 
2.  Wound healing agent according to claim 1, the range of the skin bullosa consists blister.  
 
3.  Wound healing agent according to claim 1 wherein the powders have a betulin and lupeol.  
 
4.  Wound healing agent according to the total proportion of 80% by weight greater than 3. 
betulin and lupeol in said powder.  
 
5.  Wound healing agent according to the total proportion of 85% by weight greater than 3. 
betulin and lupeol in said powder.  
 
6.  The non-polar liquid has a ratio of between 99 weight percent to 80 weight percent based on 
the total weight of the oleogel,  
The powder, wound healing agent according to claim 1 having a ratio of between 20 weight 
percent 1 weight percent relative to the total weight of the oleogel.  
 
7.  The non-polar liquid, wound healing agent according to claim 1 which is vegetable oil, 
animal oil, mineral oil or synthetic oil.  
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8.  The vegetable oils are sunflower oil, olive oil, avocado oil, wound healing agent according to 
claim 7, which is a vegetable oil selected from one of almond oil.  
 
9.  Wound healing agent wherein the amount is 60% by weight greater than claim 1 betulin in 
said powder.  
 
10.  Wound healing agent according to claim 1, wherein the average particle size of the powder 
is between 20nm of 50 [mu] m.  
 
11.  Wound healing agent according to claim 1, wherein the average particle size of the powder 
is less than 10 [mu] m.  
 
12.  Wound healing agent according to claim 1 wherein the oleogel comprising additional 
wound healing agent.  
 
13.  Wound healing agent according to claim 1 comprising the powder further betulinic acid, 
oleanolic acid, Ellis LOGIS ol.  
 
14.  Patients wound healing agent according to claim 1 which is human. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED  

USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
Google translated claims: 
1. Bullous as oleo gel for the treatment of skin bullosa (epidermolysis bullosa), oleo gel 
contains a non-polar liquid selected from the triterpene (triterpene) containing powder, and 
vegetable oils, animal oils, mineral oil or synthetic oil, tree the terpene-containing powder oleo 
gel only oleo gel is formed first in, the triterpene-containing powder comprises betulinic, and 
the fraction of betulinic of the triterpene-containing powder exceeds 50% by weight, oleo gel 
can small cell, oleo gel is topically applied to the skin dissection site.  
 
2.  According to claim 1, bullous skin dissection portion is oleo gel containing blisters (blisters).  
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3.  The method of claim 1, wherein the tree gel oleo that the terpene-containing powder 
including betulinic and loupe ol.  
 
4.  The method of claim 3, wherein the tree oleo gel with a terpene-containing fractions 
combined and betulinic loupe come in the powder exceeds 80% by weight.  
 
5.  The method of claim 3, wherein the tree oleo gel with a terpene-containing fractions 
combined and betulinic loupe all of the powder is more than 85% by weight.  
 
6.  delete  
 
7.  The method of claim 1, wherein the proportion of the nonpolar liquid 80% by weight to 99% 
by weight relative to the total weight of the oleo gel, to a fraction of the triterpene-containing 
powder 1% by weight relative to the total weight of the oleo gel-20% an oleo gel.  
 
8.  The method of claim 1 wherein the vegetable oil is sunflower oil, olive oil, avocado oil, and 
Leo of all is selected from one of the almond oil gels.  
 
9.  The method of claim 1, wherein the tree oleo gel fraction of betulinic of terpene-containing 
powder exceeds 60% by weight.  
 
10.  The method of claim 1, wherein the tree of oleo gel have an average particle size of the 
terpene-containing powder 20nm to 50μm.  
 
11.  The method of claim 1, wherein the average particle size of the triterpene-containing 
powder oleo gel is less than 10μm.  
 
12.  According to claim 1, oleo gel oleo gel containing more wound-healing substances.  
 
13.  The method of claim 1, wherein the triterpene-containing powder is betulinic acid, oleo gel 
further comprises a olreahnolsan, and erythro-diol.  
 
14.  According to claim 1, wherein the treatment target person oleo gel.  
 
15.  delete  
 
16.  According to claim 1, oleo, which method comprises topically applying a topical 
application to external wounds gel.  
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17.  delete  
 
18.  delete 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. Use of an oleogel, which contains a non-polar liquid having a fraction of between 80 weight 
percent and 99 weight percent relative to the total weight of the gel and a powder containing 
triterpene as the oleogel forming agent having a fraction of between 1 weight percent and 20 
weight percent relative to the total weight of the gel, for the preparation of a medicine for 
healing wounds, where said triterpene includes betulin and lupeol and the joint fraction of 
betulin and lupeol in the powder containing triterpene is greater than 80 weight percent, wherein 
the non-polar liquid is a plant, animal, mineral or synthetic oil. 
 
2. Use of an oleogel according to claim 1, wherein the oleogel is for the preparation of a 
medicament for healing wounds in the reepithelialization phase. 
 
3. Use of an oleogel according to one of the preceding claims, wherein the fraction of the non-
polar liquid is between 88 weight percent and 94 weight percent and the fraction of the oleogel 
forming agent is between 6 percent in weight and 12 percent by weight 
 
4. Use of an oleogel according to one of the preceding claims, wherein the oil is a vegetable oil 
that is selected from one of the following: sunflower oil, olive oil, avocado oil, almond oil. 
 
5. Use of an oleogel according to one of the preceding claims, wherein the tri terpene-containing 
powder has a triterpene fraction of more than 80 weight percent. 
 
6. Use of an oleogel according to one of the preceding claims, wherein the tri terpene-containing 
powder has a triterpene fraction of more than 90 weight percent. 
 
7. Use of an oleogel according to claim 6, wherein a fraction of betulin in the triterpene fraction 
is greater than 50 weight percent or greater than 60 weight percent. 
 
8. Use of an oleogel according to one of the preceding claims, wherein an average particle size 
of the triterpene-containing powder is between 20 nm and 50 μm. 
 
9. Use of an oleogel according to claim 8, wherein an average particle size of the triterpene-
containing powder is less than 10 μm. 
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10. Use of an oleogel according to one of the preceding claims, wherein the wounds are wounds 
in the case of epidermolysis bullosa. 
 
11. Use of an oleogel according to one of claims 1 to 9, wherein the wounds have resulted from 
the removal of a partial thickness skin graft. 
 
12. Use of an oleogel according to one of claims 1 to 9, wherein the wounds have resulted from 
a laser treatment of the skin. 
 
13. Use of an oleogel according to one of the preceding claims, wherein the oleogel includes an 
additional wound healing substance, wherein the additional wound healing substance is 
dexpanthenol or chamomile extracts. 
 
14. Use of an oleogel according to one of the preceding claims, wherein the joint fraction of 
betulin and lupeol in the powder containing triterpene is greater than 85 weight percent. 
 
15. Use of an oleogel according to one of the preceding claims, wherein the tri terpene-
containing powder also includes: betulinic acid, oleanolic acid, erythrodiol. 
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Scheffler, Armin 
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USE OF AN OLEO GEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. Use of oleogel containing a non-polar liquid and a triterpene-containing powder as the 
oleogel-forming agent, in the manufacture of a medicament for healing wounds wherein the 
triterpene-containing powder includes betulin and lupeol, wherein the joint fraction of betulin 
and lupeol in the triterpene-containing powder is greater than 80 weight-percent. 
 
2. The use of Claim 1 for wound healing in the re-epithelialization phase. 
 
3. The use of Claim 1 or 2, 
wherein the oleogel has: 
- a non-polar liquid having a fraction of between 80 weight-percent and 99 weight-percent in 
relation to the total weight of the gel, 
- a triterpene-containing powder as the oleogel-forming agent having a fraction of between 1 
weight-percent and 20 weight-percent in relation to the total weight of the gel. 
 
4. The use of Claim 3, 
wherein the fraction of the non-polar liquid is between 88 weight-percent and 94 weight-percent 
and the fraction of the oleogel-forming agent is between 6 weight-percent and 12 weight-
percent. 
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5. The use of any one of the preceding claims, 
wherein the non-polar liquid is a plant, animal, mineral, or synthetic oil. 
 
6. The use of Claim 5, 
wherein the oil is a vegetable oil which is selected from one of the following: sunflower oil, 
olive oil, avocado oil, almond oil. 
 
7. The use of any one of the preceding claims, 
wherein the triterpene-containing powder has a triterpene fraction of greater than 90 weight-
percent. 
 
8. The use of Claim 7, 
wherein a fraction of betulin in the triterpene fraction is greater than 50 weight-percent or 
greater than 60 weight percent. 
 
9. The use of any one of the preceding claims, 
wherein a mean particle size of the triterpene-containing powder is between 20 nm and 50 μm.  
 
10. The use of Claim 9, 
wherein a mean particle size of the triterpene-containing powder is less than 10 μm. 
 
11. The use of any one of the preceding claims, 
wherein the wounds are wounds in the case of epidermolysis bullosa. 
 
12. The use of any one of Claims 1 through 10, 
wherein the wounds have resulted through removal of a split skin graft. 
 
13. The use of any one of Claims 1 through 10, 
wherein the wounds have resulted through a laser treatment of the skin. 
 
14. The use of any one of the preceding claims, 
wherein the medicament includes an additional wound healing substance. 
 
15. The use of any one of the preceding claims, wherein the joint fraction of betulin and lupeol 
in the triterpene-containing powder is greater than 85 weight-percent. 
 
16. The use of Claim 15, 
wherein the triterpene-containing powder also includes: 
betulinic acid, oleanolic acid, erythrodiol. 
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17. A use as defined in any one of claims 1-16 substantially as herein described with reference 
to any example thereof. 
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Current claims not avialable 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED 

USE OF AN OLEOGEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. A method for treating epidermolysis bullosa in a patient in need thereof, comprising topically 
administering to an area of epidermolysis bullosa of the patient an oleogel, wherein the oleogel 
comprises betulin as an active substance in a powder form, and wherein the fraction of betulin 
in the powder is greater than 50 weight-percent.  
 
2. The method of claim 1, wherein the area of epidermolysis bullosa comprises blisters.  
 
3. The method of claim 1, wherein the powder comprises betulin and lupeol.  
 
4. The method of claim 3, wherein the joint fraction of betulin and lupeol in the powder is 
greater than 80 weight-percent.  
 
5. The method of claim 3, wherein the joint fraction of betulin and lupeol in the powder is 
greater than 85 weight-percent.  
 
6. The method of claim 1, wherein the oleogel further comprises a nonpolar liquid.  
 
7. The method of claim 6, wherein the nonpolar liquid comprises a fraction of between 80 
weight-percent and 99 weight-percent in relation to the total weight of the oleogel, and wherein 
the powder comprises a fraction of between 1 weight-percent and 20 weight-percent in relation 
to the total weight of the oleogel.  
 
8. The method of claim 6, wherein the nonpolar liquid is a plant, animal, mineral, or synthetic 
oil.  
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9. The method of claim 8, wherein the plant oil is a vegetable oil which is selected from one of 
the following: sunflower oil, olive oil, avocado oil, and almond oil.  
 
10. The method of claim 1, wherein the fraction of betulin in the powder is greater than 60 
weight-percent.  
 
11. The method of claim 1, wherein a mean particle size of the powder is between 20 nm and 50 
μm.  
 
12. The method of claim 1, wherein a mean particle size of the powder is less than 10 μm.  
 
13. The method of claim 1, wherein the oleogel includes an additional wound healing substance.  
 
14. The method of claim 1, wherein the powder further comprises betulinic acid, oleanolic acid, 
and erythrodiol.  
 
15. The method of claim 1, wherein the patient is a human. 
 

AMRT-003/01US 
326735-2006 
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2016-11-03 
 

DE 10 2009 047 092.1 
2009-11-24 
 
PCT/EP2010/068157 
2010-11-24 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED 

USE OF AN OLEOGEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. A method for treating epidermolysis bullosa in a patient in need thereof, comprising topically 
administering to the patient an oleogel comprising a triterpene fraction, wherein the triterpene 
fraction comprises betulin.  
 
2. The method of claim 1, wherein the method comprises topically administering the oleogel to 
an area of wounds caused by epidermolysis bullosa.  
 
3. The method of claim 1, wherein the method comprises topically administering the oleogel to 
an area of epidermolysis bullosa comprising blisters.  
 
4. The method of claim 1, wherein the triterpene fraction comprises between 1 weight-percent 
and 20 weight-percent of the oleogel.  
 
5. The method of claim 4, wherein the triterpene fraction comprises between 6 weight-percent 
and 12 weight-percent of the oleogel.  
 
6. The method of claim 1, wherein the fraction of betulin in the triterpene fraction is greater than 
60 weight-percent.  
 

ISSUED 
 
Expires: 2030-11-24 
(Subject to a TD: US 9,352,041) 
 
1st fee due 2021-11-29 
 
2nd fee due 2025-11-28 
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7. The method of claim 1, wherein the fraction of betulin in the triterpene fraction is greater than 
80 weight-percent.  
 
8. The method of claim 1, wherein the triterpene fraction further comprises lupeol.  
 
9. The method of claim 8, wherein the joint fraction of betulin and lupeol in the triterpene is 
greater than 80 weight-percent in the triterpene fraction.  
 
10. The method of claim 8, wherein the joint fraction of betulin and lupeol is greater than 85 
weight-percent in the triterpene fraction.  
 
11. The method of claim 1, wherein the oleogel further comprises a nonpolar liquid.  
 
12. The method of claim 11, wherein the nonpolar liquid is a plant, animal, mineral, or synthetic 
oil.  
 
13. The method of claim 12, wherein the plant oil is a vegetable oil which is selected from one 
of the following: sunflower oil, olive oil, avocado oil, and almond oil.  
 
14. The method of claim 11, wherein the nonpolar liquid consists of sunflower oil.  
 
15. The method of claim 11, wherein the nonpolar liquid fraction comprises between 80 weight-
percent and 99 weight-percent in relation to the total weight of the oleogel, and wherein the 
triterprene fraction comprises between 1 weight-percent and 20 weight-percent in relation to the 
total weight of the oleogel.  
 
16. The method of claim 1, wherein the oleogel further comprises betulinic acid, oleanolic acid, 
and erythrodiol.  
 
17. The method of claim 1, wherein the patient is a human.  
 
18. The method of claim 1, wherein the epidermolysis bullosa is epidermolysis bullosa 
junctionalis, epidermolysis bullosa simplex, dystrophic epidermolysis bullosa, or epidermolysis 
bullosa dystrophica inversa. 
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Scheffler, Armin 
 
AMRYT RESEARCH 
LIMITED 

USE OF AN OLEOGEL CONTAINING TRITERPENE FOR HEALING WOUNDS 
 
1. A method for enhancing the rate of reepithelialization of a wound, comprising administering 
to the wound an oleogel comprising a triterpene fraction, wherein the triterpene fraction 
comprises betulin. 
 
2. The method of claim 1, wherein the triterpene fraction comprises between 1 weight-percent 
and 20 weight-percent of the oleogel. 
 
3. The method of claim 2, wherein the triterpene fraction comprises between 6 weight-percent 
and 12 weight-percent of the oleogel. 
 
4. The method of claim 1, wherein the fraction of betulin in the triterpene fraction is greater than 
60 weight-percent. 
 
5. The method of claim 1, wherein the fraction of betulin in the triterpene fraction is greater than 
80 weight-percent. 
 
6. The method of claim 1, wherein the triterpene fraction further comprises lupeol. 
 
7. The method of claim 6, wherein the joint fraction of betulin and lupeol in the triterpene 
fraction is greater than 80 weight-percent in the triterpene fraction. 
 
8. The method of claim 1, wherein the joint fraction of betulin and lupeol in the triterpene 
fraction is greater than 85 weight-percent in the triterpene fraction. 
 
9. The method of claim 1, wherein the oleogel further comprises a nonpolar liquid. 
 
10. The method of claim 9, wherein the nonpolar liquid is a plant, animal, mineral, or synthetic 
oil. 
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11. The method of claim 10, wherein the plant oil is a vegetable oil which is selected from one 
of the following: sunflower oil, olive oil, avocado oil, and almond oil. 
 
12. The method of claim 11, wherein the nonpolar liquid consists of sunflower oil. 
 
13.  The method of claim 9, wherein the nonpolar liquid fraction comprises between 80 weight-
percent and 99 weight-percent in relation to the total weight of the oleogel, and wherein the 
triterpene fraction comprises between 1 weight-percent and 20 weight-percent in relation to the 
total weight of the oleogel. 
 
14.  The method of claim 1, wherein the oleogel further comprises betulinic acid, oleanolic acid, 
and erythrodiol. 
 
15. The method of claim 1, wherein the method results in complete healing of the wound.  
 
16. A method for healing a wound caused by a skin disease, comprising administering to the 
wound an oleogel comprising a triterpene fraction, wherein the triterpene fraction comprises 
betulin.  
 
17. A method for healing a wound caused by a therapeutic intervention, comprising 
administering to the wound an oleogel comprising a triterpene fraction, wherein the triterpene 
fraction comprises betulin. 
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AMRT-004/00US 
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US 62/363,634 
2016-07-18 
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BETULIN FOAMS 
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Daniels, Rolf 
Zahn, Tobias 
 
AMRYT RESEARCH 
LIMITED 

BETULIN-CONTAINING WATER-IN-OIL FOAMS AND COMPOSITIONS THEREOF 
 
1. An emulsion foam comprising solid birch bark extracts dispersed in one or more nonpolar 
liquids. 
 
2. The foam of claim 1, wherein the birch bark extracts comprise at least about 70 wt. % betulin 
and one or more triterpenes selected from the group consisting of betulinic acid, oleanolic acid, 
erythrodiol, and lupeol. 
 
3. The foam of claim 1, wherein the nonpolar liquid is selected from the group consisting of 
sunflower oil, medium chain triglycerides, and paraffin. 
 
4 The foam of claim 1, further comprising water. 
 
5. The foam of claim 1, wherein the emulsion is a water-in-oil emulsion. 
 
6. The foam of claim 5, wherein the emulsion comprises an oleogel. 
 
7. The foam of claim 6, wherein the oleogel consists of about 5 wt. % to about 10 wt. % solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt. % to about 30 wt. % of water. 
 
8. The foam of claim 7, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 

PENDING 
 
Expires: 2037-07-18 
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9. The foam of claim 1 comprising about 1 wt. % to about 20 wt. % of particles of the solid 
birch bark extract of any one of claims 1-10, having an average particle size of less than about 
50 μm, dispersed in about 80 wt. % to about 99 wt.% of one or more nonpolar liquids. 
 
10. The foam of claim 9, comprising about 10 wt. % of particles of the solid birch bark extract.  
 
11. The foam of claims 1-10, wherein the nonpolar liquid comprises at least one triglyceride. 
 
12. The foam of claims 1-11, wherein the nonpolar liquid comprises at least one C7 or greater 
hydrocarbon. 
 
13. The foam of claim 12, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
14. The foam of claim 13, wherein the nonpolar liquid comprises sunflower oil. 
 
15. The foam of claim 11, wherein the triglyceride is medium chain triglycerides 
 
16. The foam of any one of claims 1-15, wherein the nonpolar liquid has a peroxide value less 
than about 10. 
 
17. The foam of claim 16, wherein the peroxide value is no more than about 3. 
 
18. The foam of any one of claims 1-17, wherein the foam is substantially free of solid birch 
bark extract particles having a size greater than about 50 μm. 
 
19. The foam of any one of claims 1-18, wherein the foam is sterile. 
 
20. The foam of any one of claims 1-19, substantially free of emulsifier. 
 
21. The foam of any one of claims 1-20, wherein the interfacial surface tension of the emulsion 
is greater than about 4 mN/m (pendant drop method). 
 
22. The foam of any one of claims 1-21, wherein the foam index is greater than about 2. 
 
23. The foam of any one of claims 1-18 and 20-23, further comprising an emulsifier selected 
from the group consisting of phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, 
PEG/dodecyl glycol copolymers, polyglyceryl-2 sesquioleate, polyglyceryl-3 diisostearate, 
polyglyceryl-3 polyricinoleate, sorbitan fatty acid esters, and combinations thereof.  
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24. The foam of any one of claims 1-23, prepared by a process comprising:  
(a) preparing an oleogel by dispersing betulin-containing triterpene extracts in a nonpolar liquid;  
(b) optionally storing the oleogel for a period of about 24 h;  
(c) adding an amount of water by a method that forms an emulsion; and  
(d) placing said emulsion in a container charged with a pharmaceutically acceptable propellant. 
 
25. The foam of claim 24, wherein the oleogel of step (a) comprises from about 1 wt. % and 
about 30 wt. % triterpene extracts dispersed in about 70 wt. % to about 99 wt. % of one or more 
nonpolar liquids. 
 
26. The foam of claim 24, wherein the amount of water added in step (c) is in a ratio of about 
1:100 to about 1:1 with the nonpolar liquid. 
 
27. The foam of claim 24, wherein the pharmaceutically acceptable propellant of step (d) is 
selected from the group consisting of carbon dioxide, nitrous oxide, propane, butane, isobutane, 
dimethyl ether, one or more chlorofluorocarbons (CFCs), one or more 
hydrochlorofluorocarbons (HCFCs) and one or more hydrofluorocarbons (HFCs). 
 
28. A method of treating a wound in a patient comprising topically administering an effective 
amount of the foam of any one of claims 1-27 to at least a portion of the wound. 
 
29. The method of claim 28, wherein the wound treated is selected from the group consisting of 
a burn, surgical skin lesions, superficial injuries; chronic wounds, pressure ulcers, diabetic foot 
ulcers, chronic venous ulcers, artery insufficiency ulcers; aesthetic skin treatments, ablative 
laser skin treatments, chemical peels, dermabrasion, wounds resulting from adverse drug 
reactions, toxic epidermal necrolysis, Lyell syndrome, Stevens-Johnson syndrome, radiation 
dermatitis, rare skin diseases, epidermolysis bullosa, pemphigus vulgaris and pemphigoid. 
 
30. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient an effective amount of the foam 
of any one of claims 1-27.  
 
31. A method of treating necrotizing herpes zoster in a patient in need thereof comprising 
topically administering to an area of the skin undergoing necrosis of the patient an effective 
amount of the foam of any one of claims 1-27. 
 
32. A pressurized container for dispensing a foam of any one of claims 1-27, comprising an 
emulsion and a pharmaceutically acceptable propellant, whereby the emulsion forms a foam 
upon releasing at least a portion of the mixture from the container. 
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AMRT-004/01EP 
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EP 3484434 A1 
2019-05-22 
 

US 62/363,634 
2016-07-18 
 
PCT/US2017/042610 
2017-07-18 
 
EP 17831691.5 
2019-02-15 
 

Daniels, Rolf 
Zahn, Tobias 
 
AMRYT RESEARCH 
LIMITED 

BETULIN-CONTAINING WATER-IN-OIL FOAMS AND COMPOSITIONS THEREOF 
 
1. An emulsion foam comprising solid birch bark extracts dispersed in one or more nonpolar 
liquids. 
 
2. The foam of claim 1, wherein the birch bark extracts comprise at least about 70 wt. % betulin 
and one or more triterpenes selected from the group consisting of betulinic acid, oleanolic acid, 
erythrodiol, and lupeol. 
 
3. The foam of claim 1, wherein the nonpolar liquid is selected from the group consisting of 
sunflower oil, medium chain triglycerides, and paraffin. 
 
4 The foam of claim 1, further comprising water. 
 
5. The foam of claim 1, wherein the emulsion is a water-in-oil emulsion. 
 
6. The foam of claim 5, wherein the emulsion comprises an oleogel. 
 
7. The foam of claim 6, wherein the oleogel consists of about 5 wt. % to about 10 wt. % solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt. % to about 30 wt. % of water. 
 
8. The foam of claim 7, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 
 
9. The foam of claim 1 comprising about 1 wt. % to about 20 wt. % of particles of the solid 
birch bark extract of any one of claims 1-10, having an average particle size of less than about 
50 μm, dispersed in about 80 wt. % to about 99 wt.% of one or more nonpolar liquids. 
 
10. The foam of claim 9, comprising about 10 wt. % of particles of the solid birch bark extract.  
 
11. The foam of claims 1-10, wherein the nonpolar liquid comprises at least one triglyceride. 
 
12. The foam of claims 1-11, wherein the nonpolar liquid comprises at least one C7 or greater 
hydrocarbon. 
 
13. The foam of claim 12, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
14. The foam of claim 13, wherein the nonpolar liquid comprises sunflower oil. 
 

PENDING 
 
Expires: 2037-07-18 
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15. The foam of claim 11, wherein the triglyceride is medium chain triglycerides 
 
16. The foam of any one of claims 1-15, wherein the nonpolar liquid has a peroxide value less 
than about 10. 
 
17. The foam of claim 16, wherein the peroxide value is no more than about 3. 
 
18. The foam of any one of claims 1-17, wherein the foam is substantially free of solid birch 
bark extract particles having a size greater than about 50 μm. 
 
19. The foam of any one of claims 1-18, wherein the foam is sterile. 
 
20. The foam of any one of claims 1-19, substantially free of emulsifier. 
 
21. The foam of any one of claims 1-20, wherein the interfacial surface tension of the emulsion 
is greater than about 4 mN/m (pendant drop method). 
 
22. The foam of any one of claims 1-21, wherein the foam index is greater than about 2. 
 
23. The foam of any one of claims 1-18 and 20-23, further comprising an emulsifier selected 
from the group consisting of phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, 
PEG/dodecyl glycol copolymers, polyglyceryl-2 sesquioleate, polyglyceryl-3 diisostearate, 
polyglyceryl-3 polyricinoleate, sorbitan fatty acid esters, and combinations thereof.  
 
24. The foam of any one of claims 1-23, prepared by a process comprising:  
(a) preparing an oleogel by dispersing betulin-containing triterpene extracts in a nonpolar liquid;  
(b) optionally storing the oleogel for a period of about 24 h;  
(c) adding an amount of water by a method that forms an emulsion; and  
(d) placing said emulsion in a container charged with a pharmaceutically acceptable propellant. 
 
25. The foam of claim 24, wherein the oleogel of step (a) comprises from about 1 wt. % and 
about 30 wt. % triterpene extracts dispersed in about 70 wt. % to about 99 wt. % of one or more 
nonpolar liquids. 
 
26. The foam of claim 24, wherein the amount of water added in step (c) is in a ratio of about 
1:100 to about 1:1 with the nonpolar liquid. 
 
27. The foam of claim 24, wherein the pharmaceutically acceptable propellant of step (d) is 
selected from the group consisting of carbon dioxide, nitrous oxide, propane, butane, isobutane, 
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dimethyl ether, one or more chlorofluorocarbons (CFCs), one or more 
hydrochlorofluorocarbons (HCFCs) and one or more hydrofluorocarbons (HFCs). 
 
28. A method of treating a wound in a patient comprising topically administering an effective 
amount of the foam of any one of claims 1-27 to at least a portion of the wound. 
 
29. The method of claim 28, wherein the wound treated is selected from the group consisting of 
a burn, surgical skin lesions, superficial injuries; chronic wounds, pressure ulcers, diabetic foot 
ulcers, chronic venous ulcers, artery insufficiency ulcers; aesthetic skin treatments, ablative 
laser skin treatments, chemical peels, dermabrasion, wounds resulting from adverse drug 
reactions, toxic epidermal necrolysis, Lyell syndrome, Stevens-Johnson syndrome, radiation 
dermatitis, rare skin diseases, epidermolysis bullosa, pemphigus vulgaris and pemphigoid. 
 
30. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient an effective amount of the foam 
of any one of claims 1-27.  
 
31. A method of treating necrotizing herpes zoster in a patient in need thereof comprising 
topically administering to an area of the skin undergoing necrosis of the patient an effective 
amount of the foam of any one of claims 1-27. 
 
32. A pressurized container for dispensing a foam of any one of claims 1-27, comprising an 
emulsion and a pharmaceutically acceptable propellant, whereby the emulsion forms a foam 
upon releasing at least a portion of the mixture from the container. 
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BETULIN-CONTAINING WATER-IN-OIL FOAMS AND COMPOSITIONS THEREOF 
 
See EP 17831691.5 for claims 
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Not Published 
 

PCT/US2017/042610 
2017-07-18 
 
JP 2019-503457 
2019-01-17 
 

AMRYT RESEARCH 
LIMITED 

1. An emulsion foam comprising solid birch bark extracts dispersed in one or more nonpolar 
liquids. 
 
2. The foam of claim 1, wherein the birch bark extracts comprise at least about 70 wt. % betulin 
and one or more triterpenes selected from the group consisting of betulinic acid, oleanolic acid, 
erythrodiol, and lupeol. 
 
3. The foam of claim 1, wherein the nonpolar liquid is selected from the group consisting of 
sunflower oil, medium chain triglycerides, and paraffin. 
 
4 The foam of claim 1, further comprising water. 
 
5. The foam of claim 1, wherein the emulsion is a water-in-oil emulsion. 
 
6. The foam of claim 5, wherein the emulsion comprises an oleogel. 
 
7. The foam of claim 6, wherein the oleogel consists of about 5 wt. % to about 10 wt. % solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt. % to about 30 wt. % of water. 
 
8. The foam of claim 7, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 
 
9. The foam of claim 1 comprising about 1 wt. % to about 20 wt. % of particles of the solid 
birch bark extract of any one of claims 1-10, having an average particle size of less than about 
50 μm, dispersed in about 80 wt. % to about 99 wt.% of one or more nonpolar liquids. 
 
10. The foam of claim 9, comprising about 10 wt. % of particles of the solid birch bark extract.  
 
11. The foam of claims 1-10, wherein the nonpolar liquid comprises at least one triglyceride. 
 
12. The foam of claims 1-11, wherein the nonpolar liquid comprises at least one C7 or greater 
hydrocarbon. 
 
13. The foam of claim 12, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
14. The foam of claim 13, wherein the nonpolar liquid comprises sunflower oil. 
 
15. The foam of claim 11, wherein the triglyceride is medium chain triglycerides 
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16. The foam of any one of claims 1-15, wherein the nonpolar liquid has a peroxide value less 
than about 10. 
 
17. The foam of claim 16, wherein the peroxide value is no more than about 3. 
 
18. The foam of any one of claims 1-17, wherein the foam is substantially free of solid birch 
bark extract particles having a size greater than about 50 μm. 
 
19. The foam of any one of claims 1-18, wherein the foam is sterile. 
 
20. The foam of any one of claims 1-19, substantially free of emulsifier. 
 
21. The foam of any one of claims 1-20, wherein the interfacial surface tension of the emulsion 
is greater than about 4 mN/m (pendant drop method). 
 
22. The foam of any one of claims 1-21, wherein the foam index is greater than about 2. 
 
23. The foam of any one of claims 1-18 and 20-23, further comprising an emulsifier selected 
from the group consisting of phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, 
PEG/dodecyl glycol copolymers, polyglyceryl-2 sesquioleate, polyglyceryl-3 diisostearate, 
polyglyceryl-3 polyricinoleate, sorbitan fatty acid esters, and combinations thereof.  
 
24. The foam of any one of claims 1-23, prepared by a process comprising:  
(a) preparing an oleogel by dispersing betulin-containing triterpene extracts in a nonpolar liquid;  
(b) optionally storing the oleogel for a period of about 24 h;  
(c) adding an amount of water by a method that forms an emulsion; and  
(d) placing said emulsion in a container charged with a pharmaceutically acceptable propellant. 
 
25. The foam of claim 24, wherein the oleogel of step (a) comprises from about 1 wt. % and 
about 30 wt. % triterpene extracts dispersed in about 70 wt. % to about 99 wt. % of one or more 
nonpolar liquids. 
 
26. The foam of claim 24, wherein the amount of water added in step (c) is in a ratio of about 
1:100 to about 1:1 with the nonpolar liquid. 
 
27. The foam of claim 24, wherein the pharmaceutically acceptable propellant of step (d) is 
selected from the group consisting of carbon dioxide, nitrous oxide, propane, butane, isobutane, 
dimethyl ether, one or more chlorofluorocarbons (CFCs), one or more 
hydrochlorofluorocarbons (HCFCs) and one or more hydrofluorocarbons (HFCs). 
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28. A method of treating a wound in a patient comprising topically administering an effective 
amount of the foam of any one of claims 1-27 to at least a portion of the wound. 
 
29. The method of claim 28, wherein the wound treated is selected from the group consisting of 
a burn, surgical skin lesions, superficial injuries; chronic wounds, pressure ulcers, diabetic foot 
ulcers, chronic venous ulcers, artery insufficiency ulcers; aesthetic skin treatments, ablative 
laser skin treatments, chemical peels, dermabrasion, wounds resulting from adverse drug 
reactions, toxic epidermal necrolysis, Lyell syndrome, Stevens-Johnson syndrome, radiation 
dermatitis, rare skin diseases, epidermolysis bullosa, pemphigus vulgaris and pemphigoid. 
 
30. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient an effective amount of the foam 
of any one of claims 1-27.  
 
31. A method of treating necrotizing herpes zoster in a patient in need thereof comprising 
topically administering to an area of the skin undergoing necrosis of the patient an effective 
amount of the foam of any one of claims 1-27. 
 
32. A pressurized container for dispensing a foam of any one of claims 1-27, comprising an 
emulsion and a pharmaceutically acceptable propellant, whereby the emulsion forms a foam 
upon releasing at least a portion of the mixture from the container. 
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AMRYT RESEARCH 
LIMITED 

BETULIN-CONTAINING WATER-IN-OIL FOAMS AND COMPOSITIONS THEREOF 
 
1. An emulsion foam comprising solid birch bark extracts dispersed in one or more nonpolar 
liquids. 
 
2. The foam of claim 1, wherein the birch bark extracts comprise at least about 70 wt. % betulin 
and one or more triterpenes selected from the group consisting of betulinic acid, oleanolic acid, 
erythrodiol, and lupeol. 
 
3. The foam of claim 1, wherein the nonpolar liquid is selected from the group consisting of 
sunflower oil, medium chain triglycerides, and paraffin.   
 
4. The foam of claim 1, further comprising water. 
 
5. The foam of claim 1, wherein the emulsion is a water-in-oil emulsion. 
 
6. The foam of claim 5, wherein the emulsion comprises an oleogel.   
 

PENDING 
 
Expires: 2037-07-18 
(projected) 
 
Awaiting examination 



Patent Schedule 
 

129 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
7. The foam of claim 6, wherein the oleogel consists of about 5 wt. % to about 10 wt. % solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt. % to about 30 wt. % of water. 
 
8. The foam of claim 7, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 
 
9. The foam of claim 1 comprising about 1 wt. % to about 20 wt. % of particles of the solid 
birch bark extract of any one of claims 1-10, having an average particle size of less than about 
50 μm, dispersed in about 80 wt. % to about 99 wt.% of one or more nonpolar liquids. 
 
10. The foam of claim 9, comprising about 10 wt. % of particles of the solid birch bark extract. 
 
11. The foam of claim 1, wherein the nonpolar liquid comprises at least one triglyceride. 
 
12. The foam of claim 1, wherein the nonpolar liquid comprises at least one C7 or greater 
hydrocarbon. 
 
13. The foam of claim 12, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
14. The foam of claim 13, wherein the nonpolar liquid comprises sunflower oil. 
 
15. The foam of claim 11, wherein the triglyceride is medium chain triglycerides 
 
16. The foam of claim 1, wherein the nonpolar liquid has a peroxide value less than about 10. 
 
17. The foam of claim 16, wherein the peroxide value is no more than about 3. 
 
18. The foam of claim 1, wherein the foam is substantially free of solid birch bark extract 
particles having a size greater than about 50 μm. 
 
19. The foam of claim 1, wherein the foam is sterile. 
 
20. The foam of claim 1, substantially free of emulsifier. 
 
21. The foam of claim 1, wherein the interfacial surface tension of the emulsion is greater than 
about 4 mN/m (pendant drop method).   
 
22. The foam of claim 1, wherein the foam index is greater than about 2. 
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23. The foam of claim 1, further comprising an emulsifier selected from the group consisting of 
phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, PEG/dodecyl glycol 
copolymers, polyglyceryl-2 sesquioleate, polyglyceryl-3 diisostearate, polyglyceryl-3 
polyricinoleate, sorbitan fatty acid esters, and combinations thereof. 
 
24. The foam of claim 1, prepared by a process comprising: 
(a) preparing an oleogel by dispersing betulin-containing triterpene extracts in a nonpolar liquid; 
(b) optionally storing the oleogel for a period of about 24 h; 
(c) adding an amount of water by a method that forms an emulsion; and  
(d) placing said emulsion in a container charged with a pharmaceutically acceptable propellant. 
 
25. The foam of claim 24, wherein the oleogel of step (a) comprises from about 1 wt. % and 
about 30 wt. % triterpene extracts dispersed in about 70 wt. % to about 99 wt. % of one or more 
nonpolar liquids. 
 
26. The foam of claim 24, wherein the amount of water added in step (c) is in a ratio of about 
1:100 to about 1:1 with the nonpolar liquid. 
 
27. The foam of claim 24, wherein the pharmaceutically acceptable propellant of step (d) is 
selected from the group consisting of carbon dioxide, nitrous oxide, propane, butane, isobutane, 
dimethyl ether, one or more chlorofluorocarbons (CFCs), one or more 
hydrochlorofluorocarbons (HCFCs) and one or more hydrofluorocarbons (HFCs). 
 
28. A method of treating a wound in a patient comprising topically administering an effective 
amount of the foam of claim 1 to at least a portion of the wound. 
 
29. The method of claim 28, wherein the wound treated is selected from the group consisting of 
a burn, surgical skin lesions, superficial injuries; chronic wounds, pressure ulcers, diabetic foot 
ulcers, chronic venous ulcers, artery insufficiency ulcers; aesthetic skin treatments, ablative 
laser skin treatments, chemical peels, dermabrasion, wounds resulting from adverse drug 
reactions, toxic epidermal necrolysis, Lyell syndrome, Stevens-Johnson syndrome, radiation 
dermatitis, rare skin diseases, epidermolysis bullosa, pemphigus vulgaris and pemphigoid. 
 
30. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient an effective amount of the foam 
of claim 1. 
 
31. A method of treating necrotizing herpes zoster in a patient in need thereof comprising 
topically administering to an area of the skin undergoing necrosis of the patient an effective 
amount of the foam of claim 1. 
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32. A pressurized container for dispensing a foam of claim 1, comprising an emulsion and a 
pharmaceutically acceptable propellant, whereby the emulsion forms a foam upon releasing at 
least a portion of the mixture from the container. 
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AMRYT RESEARCH 
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BETULIN-CONTAINING WATER-IN-OIL FOAMS AND COMPOSITIONS THEREOF 
 
1. An emulsion foam comprising solid birch bark extracts dispersed in one or more nonpolar 
liquids. 
 
2. The foam of claim 1, wherein the birch bark extracts comprise at least about 70 wt. % betulin 
and one or more triterpenes selected from the group consisting of betulinic acid, oleanolic acid, 
erythrodiol, and lupeol. 
 
3. The foam of claim 1, wherein the nonpolar liquid is selected from the group consisting of 
sunflower oil, medium chain triglycerides, and paraffin. 
 
4 The foam of claim 1, further comprising water. 
 
5. The foam of claim 1, wherein the emulsion is a water-in-oil emulsion. 
 
6. The foam of claim 5, wherein the emulsion comprises an oleogel. 
 
7. The foam of claim 6, wherein the oleogel consists of about 5 wt. % to about 10 wt. % solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt. % to about 30 wt. % of water. 
 
8. The foam of claim 7, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 
 
9. The foam of claim 1 comprising about 1 wt. % to about 20 wt. % of particles of the solid 
birch bark extract of any one of claims 1-10, having an average particle size of less than about 
50 μm, dispersed in about 80 wt. % to about 99 wt.% of one or more nonpolar liquids. 
 
10. The foam of claim 9, comprising about 10 wt. % of particles of the solid birch bark extract.  
 
11. The foam of claims 1-10, wherein the nonpolar liquid comprises at least one triglyceride. 
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12. The foam of claims 1-11, wherein the nonpolar liquid comprises at least one C7 or greater 
hydrocarbon. 
 
13. The foam of claim 12, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
14. The foam of claim 13, wherein the nonpolar liquid comprises sunflower oil. 
 
15. The foam of claim 11, wherein the triglyceride is medium chain triglycerides 
 
16. The foam of any one of claims 1-15, wherein the nonpolar liquid has a peroxide value less 
than about 10. 
 
17. The foam of claim 16, wherein the peroxide value is no more than about 3. 
 
18. The foam of any one of claims 1-17, wherein the foam is substantially free of solid birch 
bark extract particles having a size greater than about 50 μm. 
 
19. The foam of any one of claims 1-18, wherein the foam is sterile. 
 
20. The foam of any one of claims 1-19, substantially free of emulsifier. 
 
21. The foam of any one of claims 1-20, wherein the interfacial surface tension of the emulsion 
is greater than about 4 mN/m (pendant drop method). 
 
22. The foam of any one of claims 1-21, wherein the foam index is greater than about 2. 
 
23. The foam of any one of claims 1-18 and 20-23, further comprising an emulsifier selected 
from the group consisting of phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, 
PEG/dodecyl glycol copolymers, polyglyceryl-2 sesquioleate, polyglyceryl-3 diisostearate, 
polyglyceryl-3 polyricinoleate, sorbitan fatty acid esters, and combinations thereof.  
 
24. The foam of any one of claims 1-23, prepared by a process comprising:  
(a) preparing an oleogel by dispersing betulin-containing triterpene extracts in a nonpolar liquid;  
(b) optionally storing the oleogel for a period of about 24 h;  
(c) adding an amount of water by a method that forms an emulsion; and  
(d) placing said emulsion in a container charged with a pharmaceutically acceptable propellant. 
 
25. The foam of claim 24, wherein the oleogel of step (a) comprises from about 1 wt. % and 
about 30 wt. % triterpene extracts dispersed in about 70 wt. % to about 99 wt. % of one or more 
nonpolar liquids. 
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26. The foam of claim 24, wherein the amount of water added in step (c) is in a ratio of about 
1:100 to about 1:1 with the nonpolar liquid. 
 
27. The foam of claim 24, wherein the pharmaceutically acceptable propellant of step (d) is 
selected from the group consisting of carbon dioxide, nitrous oxide, propane, butane, isobutane, 
dimethyl ether, one or more chlorofluorocarbons (CFCs), one or more 
hydrochlorofluorocarbons (HCFCs) and one or more hydrofluorocarbons (HFCs). 
 
28. A method of treating a wound in a patient comprising topically administering an effective 
amount of the foam of any one of claims 1-27 to at least a portion of the wound. 
 
29. The method of claim 28, wherein the wound treated is selected from the group consisting of 
a burn, surgical skin lesions, superficial injuries; chronic wounds, pressure ulcers, diabetic foot 
ulcers, chronic venous ulcers, artery insufficiency ulcers; aesthetic skin treatments, ablative 
laser skin treatments, chemical peels, dermabrasion, wounds resulting from adverse drug 
reactions, toxic epidermal necrolysis, Lyell syndrome, Stevens-Johnson syndrome, radiation 
dermatitis, rare skin diseases, epidermolysis bullosa, pemphigus vulgaris and pemphigoid. 
 
30. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient an effective amount of the foam 
of any one of claims 1-27.  
 
31. A method of treating necrotizing herpes zoster in a patient in need thereof comprising 
topically administering to an area of the skin undergoing necrosis of the patient an effective 
amount of the foam of any one of claims 1-27. 
 
32. A pressurized container for dispensing a foam of any one of claims 1-27, comprising an 
emulsion and a pharmaceutically acceptable propellant, whereby the emulsion forms a foam 
upon releasing at least a portion of the mixture from the container. 
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BETULIN-CONTAINING BIRCH BARK EXTRACTS AND COMPOSITIONS THEREOF 
 
1. A solid birch bark extract comprising at least about 70 wt. % betulin and one or more 
triterpenes selected from the group consisting of betulinic acid, oleanolic acid, erythrodiol, and 
lupeol.  
 
2. The solid birch bark extract of claim 1, wherein the solid birch extract has an HPLC 
chromatogram substantially identical to Figure 1 when chromatographed according to the 
following HPLC method:  

Time (min) Acetonitrile Water H3PO4 (v/v) Flow rate 
(ml/min) 

0 30 70 0.1% 0.6 
5 30 30 0.1% 0.6 
15 98 2 0.1% 0.6 
20 98 2 0.1% 0.6 
21 30 70 0.1% 0.6 
30 30 70 0.1% 0.6 

Column: C18, 2.6 μm, 150 x 2.1 mm; detector: 210 and 320 nm; 
wherein the betulinic acid has a relative retention time of about 0.75 – 0.90, the oleanolic acid 
has a relative retention time of about 0.84-0.97, the betulin has a relative retention time of 1.00, 
the erythrodiol has a relative retention time of about 1.25-1.40, and the lupeol has a relative 
retention time of about 3.50-4.15. 
 
3. The solid birch bark extract of claim 1 or claim 2, prepared by a process comprising: 
(a) contacting birch bark with a pharmaceutically acceptable solvent, thereby forming an 
extraction solution comprising betulin and one or more triterpenes; 
(b) separating the birch bark from the extraction solution; 
(c) cooling the extraction solution whereby a portion of the betulin and one or more triterpenes 
crystallizes from the cooled extraction solution; 
(d) separating the crystallized betulin and one or more triterpenes from the cooled extraction 
solution; 
(e) drying the separated, crystallized betulin and one or more triterpenes to provide the solid 
birch bark extract; 
 wherein if after drying, about 1 wt.% to about 20 wt.% of the dried solid birch bark extract of 
step (e) dispersed in refined sunflower oil forms an oleogel. 
 
4. The solid birch bark extract of claim 3, wherein one or more of steps (a), (c), and (e) is 
carried out under the following conditions: 
(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
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(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
5. The solid birch bark extract of claim 3, wherein two or more of steps (a), (c), and (e) are 
carried out under the following conditions: 
(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
6. The solid birch bark extract of claim 3, wherein steps (a), (c), and (e) are carried out under 
the following conditions: 
(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
7. The solid birch bark extract of any one of claims 3-6, wherein the pharmaceutically 
acceptable solvent is a hydrocarbon or alcohol, or combinations thereof. 
 
8. The solid birch bark extract of any one of claims 3-7, wherein the pharmaceutically 
acceptable solvent is a hydrocarbon selected from the group consisting of n-pentane, n-hexane, 
or n-heptane. 
 
9. The solid birch bark extract of claim 8, wherein the pharmaceutically acceptable solvent is n-
heptane, and said contacting is carried out at a temperature of about 60 °C to about 130 °C for 
about 8-12 minutes. 
 
10. The solid birch bark extract of any one of claims 3-9, wherein in step (c) the cooled 
extraction solution is supersaturated at least about 2-fold. 
 
11. The solid birch bark extract of claim 10, wherein the cooled extraction solution is 
supersaturated about 5-fold. 
 
12. The solid birch bark extract of any of claims 3-11, wherein the amount of residual extraction 
solvent is no more than about 0.5 wt.%. 
 
13. An oleogel comprising about 1 wt. % to about 20 wt. % of particles of the solid birch bark 
extract of any one of claims 1-12, having an average particle size of less than about 50 μm, 
dispersed in about 80 wt.% to about 99 wt.% of one or more nonpolar liquids. 



Patent Schedule 
 

136 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 
 
14. The oleogel of claim 13, wherein the dispersed solid birch bark extract particles are the only 
oleogel forming agent in the oleogel. 
 
15. The oleogel of claim 13, comprising about 10 wt. % of particles of the solid birch bark 
extract. 
 
16. The oleogel of claim 13 or 15, wherein the nonpolar liquid comprises at least one 
triglyceride. 
 
17. The oleogel of claim 13 or 15, wherein the nonpolar liquid comprises at least one C7 or 
greater hydrocarbon. 
 
18. The oleogel of claim 16, wherein the nonpolar liquid comprises one or more vegetable oils. 
 
19. The oleogel of claim 18, wherein the nonpolar liquid comprises sunflower oil. 
 
20. The oleogel of any one of claims 13-19, wherein the nonpolar liquid has a peroxide value 
less than about 10. 
 
21. The oleogel of claim 20, wherein the peroxide value is no more than about 3. 
 
22. The oleogel of any one of claims 13-21, wherein the oleogel is substantially free of solid 
birch bark extract particles having a size greater than about 50 μm. 
 
23. The oleogel of any one of claims 13-22, wherein the oleogel is sterile. 
 
24. The oleogel of claim 23, wherein the oleogel is sterilized by ionizing irradiation at doses 
less than about 20 kGy. 
 
25. The oleogel of claim 24, wherein the oleogel is sterilized by ionizing irradiation at doses 
ranging from about 11 to about 20 kGy. 
 
26. The oleogel of any one of claims 13-25, wherein the segregation of the nonpolar liquid from 
the oleogel is less than about 10% after centrifuging at 25°C for 30 min at 2750 g. 
 
27. The oleogel of any one of claims 13-26, wherein the viscosity at 200/s of the oleogel ranges 
from about 0.5 to about 4.0 Pa.s and the thixotropy value of the oleogel ranges from about 200 
to about 1200 Pa.s as measured according to the rotating viscometer method described in Ph. 
Eur. 2.2.10 using a cone-plate viscometer. 
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28. The oleogel of any one of claims 13-27, wherein the consistency of the oleogel ranges from 
about 300-3000 mN as measured according using a texture analyser. 
 
29. The oleogel of any one of claims 13-28, further comprising a disinfectant. 
 
30. The oleogel of claim 29, wherein the disinfectant is selected from the group consisting of 
ethanol, n-propanol, and isopropanol. 
 
31. The oleogel of any one of claims 13-28, further comprising a lipophilic antibiotic. 
 
32. A sterile wound dressing comprising: 
 (a) a pad, and  
 (b) a therapeutically effective layer comprising the oleogel of any of claims 13-31 disposed on 
at least one surface of the pad. 
 
33. The sterile wound dressing of claim 32, wherein the pad is an absorbent pad. 
 
34. A process for preparing the solid birch bark extract of claim 1 or claim 2 comprising: 
(a) contacting birch bark with a pharmaceutically acceptable solvent, thereby forming an 
extraction solution comprising betulin and one or more triterpenes; 
(b) separating the birch bark from the extraction solution; 
(c) cooling the extraction solution whereby a portion of the betulin and one or more triterpenes 
crystallizes from the cooled extraction solution; 
(d) separating the crystallized betulin and one or more triterpenes from the cooled extraction 
solution; 
(e) drying the separated, crystallized betulin and one or more triterpenes to provide the solid 
birch bark extract; 
 wherein after drying, about 1 wt.% to about 20 wt.% of the dried solid birch bark extract of step 
(e) dispersed in refined sunflower oil forms an oleogel. 
 
35. The process of claim 34, wherein one or more of steps (a), (c), and (e) is carried out under 
the following conditions: 
(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
36. The process of claim 34, wherein two or more of steps (a), (c), and (e) are carried out under 
the following conditions: 
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(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
37. The process of claim 34, wherein steps (a), (c), and (e) are carried out under the following 
conditions: 
(i) said contacting of step (a) is carried out at a temperature of about 60° C to about 130° C; 
(ii) said cooling of step (c) is carried out at a temperature of about -20° C to about 35° C; 
(iii) said drying of step (e) is carried out at a temperature of about 75° C to about 95° C at a 
pressure of less than about 70 mbar. 
 
38. The process of claim 34, wherein the pharmaceutically acceptable solvent is a hydrocarbon 
selected from the group consisting of n-pentane, n-hexane, or n-heptane. 
 
39. The process of any one of claims 34-38, wherein the pharmaceutically acceptable solvent is 
n-heptane, and said contacting is carried out at a temperature of about 115 °C to about 130 °C 
for about 8-12 minutes. 
 
40. The process of any one of claims 34-39, wherein in step (c) the cooled extraction solution is 
supersaturated at least about 2-fold. 
 
41. The process of claim 40, wherein the cooled extraction solution is supersaturated about 5-
fold. 
 
42. The process of any of claims 34-41, wherein the amount of residual extraction solvent is no 
more than about 0.5 wt.%. 
 
43. An emulsion comprising the solid birch bark extract of any of claims 1-12. 
 
44. An emulsion comprising the oleogel of any of claims 13-31. 
 
45. The emulsion of claim 43 or 44, wherein said emulsion is a water-in-oil emulsion. 
 
46. The emulsion of claim 45, substantially free of emulsifier. 
 
47. The emulsion of any one of claims 43-46, consisting essentially of the solid birch bark 
extract or oleogel, oil, and water. 
 
48. The emulsion of any one of claims 44-46, consisting of the oleogel, oil and water. 
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49. The emulsion of any one of claims 43-46, further comprising a disinfectant. 
 
50. The emulsion of claim 49, wherein the disinfectant is selected from the group consisting of 
ethanol, n-propanol, and isopropanol. 
 
51. The emulsion of any one of claims 43-46, further comprising a lipophilic antibiotic. 
 
52. A foam comprising the emulsion of any one of claims 43-51. 
 
53. The foam of claim 52, further comprising a disinfectant. 
 
54. The foam of claim 53, wherein the disinfectant is selected from the group consisting of 
ethanol, n-propanol, and isopropanol. 
 
55. The foam of claim 52, further comprising a lipophilic antibiotic. 
 
56. The foam of any of claims 52-55, wherein the interfacial surface tension of the emulsion is 
greater than about 4 mN/m. 
 
57. The foam of any of claims 52-56, wherein the foam index is greater than about 2. 
 
58. The foam of claim 52, wherein the oleogel consists of about 5 wt.% to about 10 wt.% solid 
birch bark extract and the emulsion is a water-in-oil emulsion consisting of the oleogel and 
about 20 wt.% to about 30 wt.% of water. 
 
59. The foam of claim 58, wherein the oleogel consists of about 7 wt.% solid birch bark extract 
and the amount of water in the emulsion is about 25 wt.%. 
 
60. The foam of any of claims 52-56, further comprising an emulsifier selected from the group 
consisting of phosphatidyl choline, polyglyceryl-3-methyl glucose distearate, and combinations 
thereof. 
 
61. A pressurized container filled with a mixture comprising the emulsion of any one of claims 
43-51 and a pharmaceutically acceptable propellant, whereby the emulsion forms a foam upon 
decanting at least a portion of the mixture from the container.  
 
62. A method of treating a wound in a patient comprising topically administering the oleogel of 
any one of claims 13-31 to at least a portion of the wound. 
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63. The oleogel of any one of claims 13-31, for use in a method of treating a wound. 
 
64. The method or oleogel for use of claim 63, wherein the wound is selected from the group 
consisting of a burns, surgical skin lesions, superficial injuries, chronic wounds, pressure ulcers, 
diabetic foot ulcers, chronic venous ulcers, artery insufficiency ulcers, wounds from aesthetic 
skin treatments, wounds from ablative laser skin treatments, wounds from chemical peels, 
wounds from dermabrasion, wounds resulting from adverse drug reactions, wounds resulting 
from toxic epidermal necrolysis, wounds resulting from Lyell syndrome, wounds resulting from 
Stevens-Johnson syndrome, and wounds resulting from radiation dermatitis. 
 
65. A method of treating a wound in a patient comprising topically administering the emulsion 
of any one of claims 43-51 to at least a portion of the wound.  
 
66. The emulsion of any one of claims 43-51, for use in a method of treating a wound. 
 
67. The method or emulsion for use of claim 66, wherein the wound is selected from the group 
consisting of burns, surgical skin lesions, superficial injuries, chronic wounds, pressure ulcers, 
diabetic foot ulcers, chronic venous ulcers, artery insufficiency ulcers, wounds from aesthetic 
skin treatments, wounds from ablative laser skin treatments, wounds from chemical peels, 
wounds from dermabrasion, wounds resulting from adverse drug reactions, wounds resulting 
from toxic epidermal necrolysis, wounds resulting from Lyell syndrome, wounds resulting from 
Stevens-Johnson syndrome, and wounds resulting from radiation dermatitis. 
 
68. A method of treating a wound in a patient comprising topically administering the foam of 
any one of claims 52-60 to at least a portion of the wound.  
 
69. The foam of any one of claims 52-60, for use in a method of treating a wound. 
 
70. The method or foam for use of claim 69, wherein the wound is selected from the group 
consisting of burns, surgical skin lesions, superficial injuries, chronic wounds, pressure ulcers, 
diabetic foot ulcers, chronic venous ulcers, artery insufficiency ulcers, wounds from aesthetic 
skin treatments, wounds from ablative laser skin treatments, wounds from chemical peels, 
wounds from dermabrasion, wounds resulting from adverse drug reactions, wounds resulting 
from toxic epidermal necrolysis, wounds resulting from Lyell syndrome, wounds resulting from 
Stevens-Johnson syndrome, and wounds resulting from radiation dermatitis. 
 
71. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient the oleogel of any one of claims 
13-31. 
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72. The oleogel of any one of claims 13-31, for use in a method of treating epidermolysis 
bullosa. 
 
73. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient the emulsion of any one of 
claims 43-51. 
 
74. The emulsion of any one of claims 43-51, for use in a method of treating epidermolysis 
bullosa. 
 
75. A method of treating epidermolysis bullosa in a patient in need thereof comprising topically 
administering to an area of epidermolysis bullosa of the patient the foam of any one of claims 
52-60. 
 
76. The foam of any one of claims 52-60, for use in a method of treating epidermolysis bullosa. 
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wherein Z1 is a scaffold consisting of: 
a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom 
containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms wherein Z1 is unsubstituted or substituted with at least one 
of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR'R', -N(R')C(O)NR'R', -N(R')C(O)O- C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; 
(ii) A diacrylate component which is Bisphenol A ethoxylate diacrylate  
(iii) an amine component A1 comprising 3 to 20 atoms, wherein said amine component is 
unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino group, a 
sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a 
C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 secondary 
amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso group, -
OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected, from 
the group consisting of hydrogen and C1-C6 alkyl; and 
(b) reacting the polymer PI via a Michael addition reaction with an amine component A2 
comprising 3 to 20 atoms, wherein said amine component is unsubstituted or substituted with at 
least one of a halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a 
thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 
sulfoxide, a C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl 
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group, a cyano group, a nitro group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 
alkyl, C3-C6 cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ 
is independently selected, from the group consisting of hydrogen and C1-C6 alkyl. 
 
2. A poly-beta amino ester according to claim 1, having a molecular weight in the range of from 
3000 Da to 50,000 Da. 
 
3. A poly-beta amino ester according to any preceding claim, wherein the triacrylate 
component has the formula: 

 
wherein R1 is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched 
heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon 
atoms, or a heterocycle containing 3 to 30 atoms; 
wherein R is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR'R', -N(R')C(O)NR'R', -N(R')C(O)O- C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R' is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; and 
R1 is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
 
4. A poly-beta amino ester according to any preceding claim, wherein the triacrylate 
component has the formula: 
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wherein R is a linear or branched carbon chain of 1 to 30 carbon atoms; and R1 is a linear or 
branched carbon chain of 1 to 10 carbon atoms. 
 
5. A poly-beta amino ester according to any preceding claim, wherein the triacrylate 
component has the formula: 

 
wherein R1 is a linear or branched carbon chain of 1 to 10 carbon atoms, selected from the 
group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl or decyl. 
 
6. A poly-beta amino ester according to any preceding claim, wherein the triacrylate component 
is selected from the group consisting of trimethylolpropane triacrylate, pentaerythritol 
triacrylate, glycerol propoxylate (IPO/OH) triacrylate, trimethylolpropane propoxylate 
triacrylate and pentaerythritol propoxylate triacrylate. 
 
 
7. A poly-beta amino ester according to any one of claims 1-6, wherein the amine component 
A1 is selected from the group consisting of methyl amine, ethyl amine, propyl amine, butyl 
amine, pentyl amine, hexyl amine, heptyl amine, octyl amine, nonyl amine, and decylamine. 
 
8. A poly-beta amino ester according to any one of claims 1-6, wherein the amine component 
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A1 is selected from the group consisting of: 

. 
 
9. A poly-beta amino ester according to any preceding claim, wherein the amine component A2 
is a C1-C20 alkyl amine; a C2-C20 cycloalkyl amine; a C4-C20 aryl amine or a C3-C20 cycloalkyl 
amine; wherein the amine is unsubstituted or substituted with at least one of a halogen, a 
hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-
C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary 
amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected, from 
the group consisting of hydrogen and C1-C6 alkyl. 
 
10. A poly-beta amino ester according to any preceding claim, wherein the amine component 
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A2 is selected from the group consisting of: 

. 
 
11. The poly-beta amino ester according to any preceding claim, having an alpha parameter 
derived from the Mark-Houwink equation of less than 0.5, the determination of the parameter 
being conducted using a sample of the poly-beta amino ester dissolved in dimethylformamide 
(DMF). 
 
12. The poly-beta amino ester according to any preceding claim, having an alpha parameter 
derived from the Mark-Houwink equation of 0.3 to 0.5, the determination of the parameter 
being conducted using a sample of the poly-beta amino ester dissolved in dimethylformamide 
(DMF). 
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13. The poly-beta amino ester of claim 1, wherein  
the triacrylate is trimethylolpropane triacrylate; 

the amine A1 is ; and 

the amine A2 is . 

14. A poly-beta amino ester according to any preceding claim for use as a medicament. 
 
15. A pharmaceutical composition comprising a poly-beta amino ester according to one of 
claims 1-13. 
 
16. A pharmaceutical composition comprising a polynucleotide and a poly-beta amino ester 
according to one of claims 1-13. 
 
17. A pharmaceutical composition comprising nanoparticles containing a polynucleotide and a 
poly-beta amino ester according to one of claims 1-13. 
 
18. A composition for transfecting a cell comprising a nucleic acid component and a 
poly-beta amino ester component according to claim 1. 
 
19. The composition of claim 18, wherein:  
the triacrylate is trimethylolpropane triacrylate; 

the amine A1 is ; and 
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the amine A2 is . 

20. An in-vitro method for transfecting cells comprising contacting cells with a composition 
comprising a non-viral transfection agent and a nucleic acid; wherein said non-viral 
transfection agent is a poly-beta amino ester made by: 
(a) reacting together, via a Michael addition reaction, to form a polymer P1: 

(i) a triacrylate component having the formula: 

 
wherein R1 is a linear or branched carbon chain of 1 to 10 carbon atoms, selected from the 
group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl or decyl; 
(ii) a diacrylate component which is Bisphenol A ethoxylate diacrylate; and 
(iii) an amine component A1 selected from the group consisting of methyl amine, ethyl amine, 
propyl amine, butyl amine, pentyl amine, hexyl amine, heptyl amine, octyl amine, nonyl amine, 
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; 

and 
(b) reacting the polymer P1 via a Michael addition reaction with an amine component A2; 
wherein A2 is selected from the group consisting of: 
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. 
 
21. The method of claim 20, wherein:  
the triacrylate is trimethylolpropane triacrylate; 

the amine A1 is ; and 
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the amine A2 is . 
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HYPERBRANCHED POLY(BETA-AMINO ESTER) FOR GENE THERAPY 
 
1. A poly-beta amino ester prepared by a process comprising the steps of: 
(a) reacting a triacrylate, a diacrylate, and an amine (A1) to form a polymer P1, wherein 
(A) the triacrylate has the formula (1) 

 
(I) 
Wherein Z1 is a scaffold consisting of: 
a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein Z1 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; 
(B) the diacrylate has the formula (II) 
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(II) 
wherein Z2 is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched 
heteroatom-containing carbon chain of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon 
atoms, or a heterocycle containing 3 to 30 atoms; 
wherein Z2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected, from 
the group consisting of hydrogen and C1-C6 alkyl; and 
(C) the amine Al comprises 3 to 20 atoms, 
wherein the amine A1 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, 
an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, 
a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a 
C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a 
nitroso group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, 
C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected 
from the group consisting of hydrogen and C1-C6 alkyl;  
and 
(b) reacting the polymer P1 with an amine A2 comprising 3 to 20 atoms, 
wherein the amine A2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, 
an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, 
a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a 
C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, -
OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl. 
 
2. AThe poly-beta amino ester of claim 1, having a molecular weight of from about 3000 Da to 
about 50,000 Da. 
 
3. The poly-beta amino ester of claim 1, wherein the triacrylate has the formula: 
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wherein R is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched 
heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon 
atoms, or a heterocycle containing 3 to 30 atoms; 
wherein R is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; and 
R1 is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
 
4. The poly-beta amino ester of claim 1, wherein the triacrylate has the formula: 

 
wherein R is a linear or branched carbon chain of 1 to 30 carbon atoms; and R1 is a linear or 
branched carbon chain of 1 to 10 carbon atoms. 
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5. The poly-beta amino ester of claim 1, wherein the triacrylate has the formula: 

 
wherein R1 is a linear or branched carbon chain of 1 to 10 carbon atoms. 
 
6. The poly-beta amino ester of claim 1, wherein the triacrylate is selected from the group 
consisting of trimethylolpropane triacrylate, pentaerythritol triacrylate, glycerol propoxylate 
(1PO/OH) triacrylate, trimethylolpropane propoxylate triacrylate and pentaerythritol 
propoxylate triacrylate. 
 
7. The poly-beta amino ester of claim 1, wherein the diacrylate has the formula: 

 
wherein Z2 is a linear or branched carbon chain of 1 to 30 carbon atoms or a linear or branched 
heteroatom-containing carbon chain of 1 to 30 atoms, 
wherein Z2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected, from 
the group consisting of hydrogen and C1-C6 alkyl. 
 
8. The poly-beta amino ester of claim 1, wherein the diacrylate has the formula: 

 
wherein Z2 is a linear or branched carbon chain of 1 to 10 carbon atoms, 
wherein Z2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
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group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl. 
 
9. The poly-beta amino ester of claim 1, wherein the diacrylate is selected from the group 
consisting of 1,3-Butanediol diacrylate, 1,6-Hexanediol diacrylate, Bisphenol A ethoxylate 
diacrylate, poly(ethylene glycol) diacrylate, 1,4-Butanediol diacrylate and Bisphenol A 
glycerolate (1 glycerol/phenol) diacrylate. 
 
10. The poly-beta amino ester of claim 1, wherein the amine A1 is selected from the group 
consisting of methyl amine, ethyl amine, propyl amine, butyl amine, pentyl amine, hexyl amine, 
heptyl amine, octyl amine, nonyl amine, decylamine. 
 
11. The poly-beta amino ester according to claim 1, wherein the amine A1 is selected from the 
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group consisting of: 

 
 
12. The poly-beta amino ester of claim 1, wherein the amine A2 is a C1-C20 alkyl amine; a C2-
C20 cycloalkyl amine; a C4-C20 aryl amine or a C3-C20 cycloalkyl amine; wherein the amine 
A2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino group, a 
sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a 
C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 secondary 
amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, -OC(O)NR’R’, -
N(R’)C(O)NR’R’,  
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-N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 
aryl; wherein each R’ is independently selected from the group consisting of hydrogen and C1-
C6 alkyl. 
 
13. A poly-beta amino ester according to claim 1, wherein the amine component A2 is selected 
from the group consisting of: 
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14.-15. (Cancelled) 
 
16. A pharmaceutical composition comprising a polynucleotide and the poly-beta amino ester of 
claim 1. 
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17. A pharmaceutical composition comprising nanoparticles of a polynucleotide and the poly-
beta amino ester of claim 1. 
 
18. A cell transfection composition comprising: 
a nucleic acid and a poly-beta amino ester,  
wherein the poly-beta amino ester is prepared by a process comprising the steps of: 
(a) reacting a triacrylate, a diacrylate, and an amine (A1) to form a polymer P1, 
wherein 
(A) the triacrylate has the formula (I) 

 
(I) 
Wherein Z1 is a scaffold consisting of: 
a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein Z1 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; 
(B) the diacrylate has the formula (II) 

 
(II) 
wherein Z2 is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched 
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heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 carbon 
atoms, or a heterocycle containing 3 to 30 atoms; 
wherein Z2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 
ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 
secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, -OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl; and 
(C) the amine Al comprises 3 to 20 atoms, 
wherein the amine A1 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, 
an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, 
a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a 
C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a 
nitroso group, -OC(O)NR’R’, -N(R’)C(O)NR’R’,  
-N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 
aryl; wherein each R’ is independently selected from the group consisting of hydrogen and C1-
C6 alkyl; 
and 
(b) reacting the polymer P1 with an amine A2 comprising 3 to 20 atoms, 
wherein the amine A2 is unsubstituted or substituted with at least one of a halogen, a hydroxyl, 
an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, 
a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a 
C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, -
OC(O)NR’R’, -N(R’)C(O)NR’R’, -N(R’)C(O)O-C1-C6 alkyl, C3-C6 cycloalkyl, C3-C6 
heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R’ is independently selected from 
the group consisting of hydrogen and C1-C6 alkyl. 
 
19. A method for transfecting cells comprising contacting cells with a composition comprising a 
poly-beta amino ester and a nucleic acid; wherein the poly-beta amino ester is prepared by a 
process comprising the steps of: 
(a) reacting together via a Michael addition reaction to form a polymer P1: 
(A) the triacrylate has the formula: 
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wherein R1 is a linear or branched carbon chain of 1 to 10 carbon atoms; 
(B) the diacrylate isselected from the group consisting of 1,3- butanediol diacrylate, 1,6-
hexanediol diacrylate, bisphenol A ethoxylate diacrylate, poly(ethylene glycol) diacrylate, 1,4-
butanediol diacrylate and bisphenol A glycerolate (1 glycerol/phenol) diacrylate; and 
(C) the amine component A1 is selected from the group consisting of: methyl amine, ethyl 
amine, propyl amine, butyl amine, pentyl amine, hexyl amine, heptyl amine, octyl amine, nonyl 
amine, decylamine;  
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and 
(b) reacting the polymer P1 with an amine A2; wherein the amine A2 is selected from the group 
consisting of: 
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20. The poly-beta amino ester of claim 1 having an alpha parameter derived from the Mark-
Houwink equation of less than 0.5. 
 
21. The poly-beta amino ester of claim 1 having an alpha parameter derived from the Mark-
Houwink equation of 0.3 to 0.5. 
 
22. The poly-beta amino ester of claim 1, wherein the amine A1 is selected from the group 
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consisting of:   

 and . 
 
23. The poly-beta amino ester of claim 1, wherein the amine A1 is:   

. 
 
24. The poly-beta amino ester of claim 1, wherein the amine A2 is 

. 
 
25. The poly-beta amino ester of claim 1, wherein the diacrylate is selected from the group 
consisting of bisphenol A ethoxylate diacrylate and bisphenol A glycerolate (1 glycerol/phenol) 
diacrylate. 
 
26. The poly-beta amino ester of claim 1, wherein the diacrylate is bisphenol A ethoxylate 
diacrylate. 
 
27. The poly-beta amino ester of claim 1, wherein the triacrylate is selected from the group 
consisting of trimethylolpropane triacrylate and pentaerythritol triacrylate. 
 
28. The poly-beta amino ester of claim 1, wherein the triacrylate is trimethylolpropane 
triacrylate. 
 
29. The poly-beta amino ester of claim 1, wherein  
the triacrylate is trimethylolpropane triacrylate; 
the diacrylate is bisphenol A ethoxylate diacrylate; 

the amine A1 is ; and 
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the amine A2 is . 
 
30. The cell transfection composition of claim 18, wherein  
the triacrylate is trimethylolpropane triacrylate; 
the diacrylate is bisphenol A ethoxylate diacrylate; 

the amine A1 is ; and 

the amine A2 is . 
 
31. The method of claim 19, wherein  
the triacrylate is trimethylolpropane triacrylate; 
the diacrylate is bisphenol A ethoxylate diacrylate; 

the amine A1 is ; and 

the amine A2 is . 
 
32. A polyplex comprising the poly-beta amino ester of claim 29 and a polynucleotide. 
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1. A polymer made by a process of: 
(a) reacting a compound of formula (A)  

 
(A) 
with a first amine having the formula R1-NH2 or R1-N(H)-Z’-N(H)-R1;  
(b) reacting the product of Step (a) with a second amine having the formula R2-NH2 or R2-N(H)-
Z’’-N(H)-R2; and  
(c) reacting the product of Step (b) with a compound of formula (B):  

 
(B); 
wherein 
each J is independently –O– or –NH–; 
Z, Z’, and Z’’’ linking moieties; 
A is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 2 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
C6 sulfone, C1-C6 sulfoxide, C1-C6 primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
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C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; 
each Q is H or a C1-C10 linear or branched alkyl group; 
each E1 is independently selected from the group consisting of covalent bond, –N–, –O–, –S–, 
alkylene, heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
R1 and R2 are each independently C1-C40alkyl, C1-C40 heteroalkyl, C2-C40alkenyl, C2-C40 
heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 heteroalkynylene, C3-C8cycloalkyl, 
heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-5 
heteroatoms selected from the group consisting of N, S, P and O; wherein the C1-C40alkyl, C2-
C40alkenyl, C4-C8cycloalkenyl, C2-C40alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, and 
heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -O-C1-C6alkyl,-NH2, -
NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and R1 is unsubstituted or substituted with at least one of a 
halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-
C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a 
C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano 
group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-
C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10) aryl; wherein each 
R′ is independently selected, from the group consisting of hydrogen and C1-C6 alkyl; and 
each n is at least 1. 
 
2. The polymer of claim 1, wherein Z is a linear or branched carbon chain of 1 to 30 carbon 
atoms, a linear or branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle 
containing 3 to 30 carbon atoms, an alkylene-carbocycle containing 3 to 30 carbon atoms, a 
heterocycle containing 3 to 30 atoms, or an alkylene-heterocycle containing 3 to 30 atoms; 
wherein Z is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-
C6ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6primary amide, a C1-
C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-
C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl. 
 
3. The polymer of claim 1 or 2, wherein G is –C–. 
 
4. The polymer of any one of claims 1 to 3, wherein the compound of formula (B) is  
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; 
wherein 
R is a linear or branched carbon chain of 1 to 10 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 1 to 10 atoms, a carbocycle containing 3 to 10 carbon atoms, or a 
heterocycle containing 3 to 10 atoms, and R is unsubstituted or substituted with at least one of a 
halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-
C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a 
C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6alkyl, a carboxyl group, a cyano 
group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-
C6alkyl, C3-C6 cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ 
is independently selected, from the group consisting of hydrogen and C1-C6 alkyl; and 
R’’ is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
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5. The polymer of claim 4, wherein the compound of formula (B) is 

. 
 
6. The polymer of any one of claims 1 to 5, wherein Z is a linear or branched carbon chain of 1 
to 30 carbon atoms or a linear or branched heteroatom-containing carbon chains of 1 to 30 
atoms. 
 
7. The polymer of claim 6, wherein Z is a linear or branched carbon chain of 1 to 10 carbon 
atoms. 
 
8. The polymer of any one of claims 1 to 6, wherein Z is 

, 
wherein x is 1-1000. 
 

9. The polymer of any one of claims 1 to 6, wherein each Z is . 
 
10. The polymer of any one of claims 1 to 9, wherein R1 and R2 are independently selected from 

the group consisting of , , 
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, , , 

, , and 

. 
 

11. The polymer of claim 10, wherein R1 is  and R2 

is . 
 
12. The polymer of any one of claims 1 to 11, wherein a molar excess of the compound of 
formula (A) is reacted with the first amine. 
 
13. The polymer of claim 12, wherein the stoichiometric ratio of the compound of formula (A) 
to the first amine is about 1.2:1.  
 
14. The polymer of any one of claims 1 to 13, wherein Step (a) is performed in an organic 
solvent. 
 
15. The polymer of claim 14, wherein the organic solvent is DMSO. 
 
16. The polymer of any one of claims 1 to 15, wherein Step (a) is performed at a temperature 
from about 40 °C to about 120 °C. 
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17. The polymer of claim 16, wherein Step (a) is performed at about 90 °C. 
 
18. The polymer of any one of claims 1 to 17, wherein the product of Step (a) is not purified 
before Step (b). 
 
19. The polymer of any one of claims 1 to 18, wherein a molar excess of the second amine is 
added to the product of Step (a). 
 
20. The polymer of any one of claims 1 to 19, wherein Step (b) is performed at a temperature 
from about 20 °C to about 25 °C. 
 
21. The polymer of any one of claims 1 to 20, wherein the product of Step (b) is purified before 
Step (c).  
 
22. The polymer of any one of claims 1 to 21, wherein Step (c) is performed at a temperature 
higher than that of Step (b).  
 
23. The polymer of claim 22, wherein Step (c) is performed at about 90 °C. 
 
24. The polymer of any one of claims 1 to 23, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation of less than about 0.5. 
 
25. The polymer of any one of claims 1 to 24, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation from about 0.2 to about 0.5. 
 
26. The polymer of any one of claims 1 to 25, wherein the polymer has a PDI from about 1.01 
to about 8.0. 
 
27. The polymer of any one of claims 1 to 26, wherein the polymer has a PDI of about 2.5. 
 
28. The polymer of any one of claims 1 to 27, wherein the polymer has a MW of at least 3 kDa. 
 
29. The polymer of any one of claims 1 to 28, wherein the polymer has a MW of between about 
5 kDa and 50 kDa. 
 
30. The polymer of any one of claims 1 to 29, wherein the polymer has a MW of about 10 kDa. 
 
31. The polymer of any one of claims 1 to 30, wherein the product after Step (b) has a MW of 
about 3 kDa. 
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32. A method of making a polymer comprising: 
(a) reacting a compound of formula (A)  

 
(A) 
with a first amine having the formula R1-NH2 or R1-N(H)-Z’-N(H)-R1;  
(b) reacting the product of (a) with a second amine having the formula R2-NH2 or R2-N(H)-Z’’-
N(H)-R2; and  
(b) reacting the product of (b) with a compound of formula (B):  

 
(B); 
wherein 
each J is independently –O– or –NH–; 
Z, Z’, and Z’’ are linking moieties; 
A is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 2 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
C6 sulfone, C1-C6 sulfoxide, C1-C6 primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; 
each Q is H or a C1-C10 linear or branched alkyl group; 
each E1 is independently selected from the group consisting of covalent bond, –N–, –O–, –S–, 
alkylene, heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
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R1 and R2 are each independently C1-C40alkyl, C1-C40 heteroalkyl, C2-C40alkenyl, C2-C40 
heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 heteroalkynylene, C3-C8cycloalkyl, 
heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-5 
heteroatoms selected from the group consisting of N, S, P and O; wherein the C1-C40alkyl, C2-
C40alkenyl, C4-C8cycloalkenyl, C2-C40alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, and 
heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -O-C1-C6alkyl,-NH2, -
NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and R1 is unsubstituted or substituted with at least one of a 
halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-
C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a 
C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano 
group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-
C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10) aryl; wherein each 
R′ is independently selected, from the group consisting of hydrogen and C1-C6 alkyl; and 
each n is at least 1.. 
 
33. The method of claim 32, wherein Z is a linear or branched carbon chain of 1 to 30 carbon 
atoms, a linear or branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle 
containing 3 to 30 carbon atoms, or a heterocycle containing 3 to 30 atoms; 
wherein Z is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-
C6ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6primary amide, a C1-
C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-
C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl. 
 
34. The method of claim 32 or 33, wherein G is –C–. 
 
35. The method of any one of claims 32 to 34, wherein the compound of formula (B) is  
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; 
wherein 
R is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino group, a 
sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-
C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 secondary 
amide, a halo C1-C6alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso group, —
OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6alkyl, C3-C6 cycloalkyl, C3-
C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl; and 
R’’ is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
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36. The method of claim 35, wherein the compound of formula (B) is 

. 
 
37. The method of any one of claims 32 to 36, wherein Z is a linear or branched carbon chain of 
1 to 30 carbon atoms or a linear or branched heteroatom-containing carbon chains of 1 to 30 
atoms. 
 
38. The method of claim 37, wherein Z is a linear or branched carbon chain of 1 to 10 carbon 
atoms. 
 
39. The method of any one of claims 32 to 37, wherein Z is 

 
wherein x is 1-1000. 
 

40. The method of any one of claims 32 to 38, wherein Z is . 
 
41. The method of any one of claims 32 to 40, wherein R1 and R2 are independently selected 

from the group consisting of , , 
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, , , 

, , and 

. 
 

42. The method of claim 41, wherein R1 is  and R2 

is . 
 
43. The method of any one of claims 32 to 42, wherein a molar excess of the compound of 
formula (A) is reacted with the first amine. 
 
44. The method of claim 43, wherein the stoichiometric ratio of the compound of formula (A) to 
the first amine is about 1.2:1.  
 
45. The method of any one of claims 32 to 45, wherein Step (a) is performed in an organic 
solvent. 
 
46. The method of claim 45, wherein the organic solvent is DMSO. 
 
47. The method of any one of claims 32 to 46, wherein Step (a) is performed at a temperature 
from about 20 °C to about 200 °C. 
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48. The method of claim 47, wherein Step (a) is performed at about 90 °C. 
 
49. The method of any one of claims 32 to 48, wherein the product of Step (a) is not purified 
before (b). 
 
50. The method of any one of claims 32 to 49, wherein a molar excess of the second amine is 
added to the product of (a). 
 
51. The method of any one of claims 32 to 50, Step (b) is performed at a temperature from about 
20 °C to about 25 °C. 
 
52. The method of any one of claims 32to 51, wherein the product of Step (b) is purified before 
Step (c).  
 
53. The method of any one of claims 32 to 52, wherein Step (c) is performed at a temperature 
higher than that of Step (b).  
 
54. The method of claim 53, wherein Step (c) is performed at about 90 °C. 
 
55. The method of any one of claims 32 to 54, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation of less than about 0.5. 
 
56. The method of any one of claims 32 to 55, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation from about 0.3 to about 0.5. 
 
57. The method of any one of claims 32 to 56, wherein the polymer has a PDI from about 2.0 to 
about 3.0. 
 
58. The method of any one of claims 32 to 57, wherein the polymer has a PDI of about 2.5. 
 
59. The method of any one of claims 32 to 58, wherein the polymer has a MW of at least 3 kDa. 
 
60. The method of any one of claims 32 to 59, wherein the polymer has a MW of between about 
5 kDa and 50 kDa. 
 
61. The method of any one of claims 32 to 60, wherein the polymer has a MW of about 10 kDa. 
 
62. The method of any one of claims 32 to 61, wherein the product after Step (b) has a MW of 
about 3 kDa. 
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63. A polyplex comprising a nucleic acid component and either a polymer of claims 1-31 or a 
polymer of formula (I) 

 
(I) 
wherein 
each A is independently a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or 
branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 
carbon atoms, or a heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
C6 sulfone, C1-C6 sulfoxide, C1-C6primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
each B is independently a first linking moiety;  

each X is independently  or 

; 

each Y is independently  or ; 
each L is independently a second linking moiety; 
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each R1, R2 and R3 are independently, at each occurrence H, C1-C40alkyl, C1-C40 heteroalkyl, C2-
C40alkenyl, C2-C40 heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 
heteroalkynylene, C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl 
and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, P and O; 
wherein the C1-C6alkyl, C2-C8alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, 
heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -
O-C1-C6alkyl,-NH2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 
wherein R2 and R3 together with the atom to which they are attached can form heterocyclyl or 
heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and O; 
a is 1-1000; 
b is 1-4;  
c is 1-3; and 
z is 1-100; 
with the proviso that at least one of R2 and R3 is not H. 
 
64. The polyplex of claim 63, wherein the polymer of formula (I) has a structure of formula (II): 
 

 
(II) 
wherein,  
each E1 is selected from the group consisting of covalent bond, –N–, –O–, –S–, alkylene, 
heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
 
each E2 is selected from the group consisting of covalent bond, –N–, –O–, –S–, alkylene, 
heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; and 
n is at least 1. 
 
65. The polyplex of claim 63 or 64, wherein each B is independently 

 or . 
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66. The polyplex of any one of claims 63 to 65, wherein each B is  or 

. 
 
67. the polyplex of any one of claims 63 to 66, wherein each L is 

 
wherein x is 1-1000. 
 
68. The polyplex of any one of claims 63 to 67, wherein  
a is at least 2; 
b is 3; and 

each X is . 
 

69. The polyplex of claim 68, wherein each A is . 
 
70. The polyplex of claim 68 or 69, wherein each L is 

. 
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71. the polyplex of any one of claims 68 to 70, wherein Y is 

 and each B is  or 

. 
 
72. The polyplex of any one of claims 68 to 71, wherein each R2 and/or R3 is 

. 
 
73. the polyplex of any one of claims 68 to 72, wherein each R1 is 

. 
 
74. The polyplex of claim 68, wherein the polymer of formula (I) has a structure of one of 
formulae (III) to (VIIe): 
 

 
(III); 
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(IV); 
 

 
(V); 
 

 
(Va); 
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(VIa); 
 

 
(VIb); 
 

 
(VIc); 
 

 
(VId); 
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(VIe); 
 

 
(VII); 
 

 
(VIIa); 
 

 
(VIIb); 
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(VIIc); 
 

 
(VIId); 
 

 
(VIIe); 
each of R5, R6 and R7 are independently, at each occurrence H, C1-C40alkyl, C1-C40 heteroalkyl, 
C2-C40alkenyl, C2-C40 heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 
heteroalkynylene, C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl 
and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, P and O; 
wherein the C1-C6alkyl, C2-C8alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, 
heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -
O-C1-C6alkyl,-NH2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and the remaining variables are as 
defined in claim 1, 63, or 64. 
 
75. The polyplex of any of any of claims 63-74, wherein z is 1-3. 
 
76. The polyplex of claim 75, wherein z is 1. 
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77. The polyplex of any of any of claims 63-74 wherein E2 is , 

, or ; and n is 1. 
 

78. The polyplex of claim 77, wherein E2 is . 
 
79. The polyplex of claim 63, wherein the polymer and nucleic acid component are present at a 
ratio of from about 0.1:1 to about 200:1 (w/w). 
 
80. The polyplex of claim 79, wherein polymer and nucleic acid component are present at a 
ratio of from about 20:1 to about 80:1 (w/w). 
 
81. The polyplex of claim 79, wherein polymer and nucleic acid component are present at a 
ratio of about 30:1 (w/w). 
 
82. The polyplex of any one of claims 63 to 81, having a particle size of less than about 2 µm. 
 
83. The polyplex of claim 82, having a particle size of about 60 nm to about 250 nm. 
 
84. The polyplex of claim 83, having a particle size of about 175 nm to about 250 nm. 
 
85. The polyplex of any one of claims 63 to 84, having a zeta potential from about 0 mV to 
about 100 mV. 
 
86. The polyplex of claim 85, wherein the zeta potential is from about 30 mV to about 34 mV. 
 
87. The polyplex of any one of claims 63 to 86, wherein the polyplex has a spherical shape. 
 
88. The polyplex of any one of claims 63 to 87, wherein the polymer has a MW of about 10 kDa. 
 
89. The polyplex of any one of claims 63 to 88, wherein the nucleic acid component is a 
plasmid, nanoplasmid, nucleic acid, minicircle, or gene editing system.  
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90.The polyplex of claim 89, wherein the nanoplasmid comprises a eukaryotic transgene and a 
bacterial backbone that is less than 0.5 kb in size.  
 
91.The polyplex of claim 89, wherein the plasmid or nanoplasmid is an antibiotic resistance 
marker-free plasmid or antibiotic resistance marker-free nanoplasmid.  
 
92.The polyplex of claim 89, wherein the plasmid or nanoplasmid comprises a sucrose selection 
marker or nonsense suppressor marker.  
 
93. The polyplex of claim 89, wherein the gene editing system is a (i) clustered, regularly 
interspaced, palindromic repeats (CRISPR)-associated (Cas) system; (ii) a transcription 
activator-like effector nuclease (TALEN) system; or (iii) a zinc finger nuclease (ZFN) system.  
 
94.The polyplex of claim 89, wherein the nucleic acid is an RNAi-inducing molecule. 
 
95.The polyplex of claim 94, wherein the RNAi-inducing molecule is selected from the group 
consisting of siRNA, dsRNA, shRNA, and microRNA.  
 
96.The polyplex of claim 63, wherein the nucleic acid component comprises a tissue-specific 
promoter.   
 
97.The polyplex of claim 63, wherein the nucleic acid component comprises a gene associated 
with a genetic disease or disorder.  
 
98.The polyplex of claim 97, wherein the genetic disease or disorder is caused by a mutation in 
one or more genes that results in low, absent, or dysfunctional protein expression.  
 
99. The polyplex of claim 97, wherein the gene is selected from the group consisting of 
COL7A1, LAMB3, ADA, SERPINA1, CFTR, HTT, NF1, PHA, HBS, FERMT1, KRT14, DSP, 
SPINK5, and FLG. 
 
100. The polyplex of claim 97, wherein the gene is COL7A1 and the genetic disease or disorder 
is a form of epidermolysis bullosa.  
 
101. The polyplex of claim 82, wherein the sequence of the gene is optimized for maximum 
protein expression upon delivery of the polyplex to a cell. 
 
102. A pharmaceutical composition comprising an effective amount of a polyplex of any of 
claims 63-101, in combination with a pharmaceutically acceptable carrier. 
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103. The pharmaceutical composition of claim 102, wherein the pharmaceutically acceptable 
carrier is suitable for oral, parenteral, inhalation, topical, subcutaneous, intramuscular, 
intravenous, intraocular, or intradermal administration. 
 
104. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
formulated as a lotion selected from the group consisting of non-aqueous lotion, water-in-oil 
lotion, and oil-in-water lotion. 
 
105. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
lyophilized for future use. 
 
106. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
frozen in an aqueous solution.  
 
107. A method of cell transfection comprising contacting one or more target cells with a 
pharmaceutical composition of any one of claims 103 to 106 under conditions suitable to 
transfect the target cell with a polyplex. 
 
108. The method of claim 107, wherein the one or more target cells are eukaryotic cells.  
 
109. The method of claim 107, wherein the one or more target cells are one or more of T cells, 
B cells, blood cells, alveolar cells, pneumocytes, brain neurons, skin neurons, epithelial cells, 
keratinocytes, iPS cells, fibroblasts, and sweat gland cells. 
 
110. A method of treating a disease in a patient in need thereof, comprising administering a 
therapeutically effective amount of the pharmaceutical composition of any one of claims 103 to 
106, such that one or more of the patient’s cells are transfected with the polyplex nucleic acid 
component. 
 
111. A method of treating a disease in a patient in need thereof, comprising administering a 
therapeutically effective pharmaceutical composition of any one of claims 103 to 106, wherein 
the administration of the composition corrects a defective translation of a target gene in the 
subject.  
 
112. The method of claim 111, wherein the target gene is selected from the group consisting of 
COL7A1, LAMB3, ADA, SERPINA1, CFTR, HTT, NF1, PHA, HBS, FERMT1, KRT14, DSP, 
SPINK5, and FLG. 
 
113. The method of claim 110, wherein the disease is adenosine deaminase (ADA) deficiency, 
Alpha-1 Antitrypsin Deficiency, cystic fibrosis, Huntington’s Disease, Neurofibromatosis Type 
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1, Phenylketonuria, Sickle Cell Disease, Sporadic Inclusion Body Myositis, Duchenne muscular 
dystrophy, Kindler syndrome, Junctional Epidermolysis Bulloda, Epidermolysis bullosa 
dystrophica (autosomal recessive), Epidermolysis bullosa dystrophica (localisata variant), 
Epidermolysis bullosa pruriginosa, Epidermolysis bullosa (pretibial), Dermatopathia 
pigmentosa reticularis, Epidermolysis bullosa simplex (Dowling-Meara-type), Epidermolysis 
bullosa simplex (Koebner-type), Epidermolysis bullosa simplex (recessive 1), Epidermolysis 
bullosa simplex (Weber-Cockayne-type), Naegeli-Franceschetti-Jadassohn syndrome, 
Epidermolysis bullosa (lethal acantholytic), Netherton Syndrome, Ichthyosis Vulgaris, Atopic 
Dermatitis, Usher’s syndrome, Ehlers-Danlos syndrome, Homozygous Familial 
Hypercholesterolemia (HoFH), or Crohn’s disease. 
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AMRYT GENETICS LTD 

COMPOSITIONS AND METHODS FOR TRANSFECTING CELLS 
 
1. A polymer made by a process of: 
(a) reacting a compound of formula (A)  

 
(A) 
with a first amine having the formula R1-NH2 or R1-N(H)-Z’-N(H)-R1;  
(b) reacting the product of Step (a) with a second amine having the formula R2-NH2 or R2-N(H)-
Z’’-N(H)-R2; and  
(c) reacting the product of Step (b) with a compound of formula (B):  

 
(B); 
wherein 
each J is independently –O– or –NH–; 
Z, Z’, and Z’’’ linking moieties; 
A is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 2 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
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C6 sulfone, C1-C6 sulfoxide, C1-C6 primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; 
each Q is H or a C1-C10 linear or branched alkyl group; 
each E1 is independently selected from the group consisting of covalent bond, –N–, –O–, –S–, 
alkylene, heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
R1 and R2 are each independently C1-C40alkyl, C1-C40 heteroalkyl, C2-C40alkenyl, C2-C40 
heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 heteroalkynylene, C3-C8cycloalkyl, 
heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-5 
heteroatoms selected from the group consisting of N, S, P and O; wherein the C1-C40alkyl, C2-
C40alkenyl, C4-C8cycloalkenyl, C2-C40alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, and 
heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -O-C1-C6alkyl,-NH2, -
NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and R1 is unsubstituted or substituted with at least one of a 
halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-
C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a 
C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano 
group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-
C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10) aryl; wherein each 
R′ is independently selected, from the group consisting of hydrogen and C1-C6 alkyl; and 
each n is at least 1. 
 
2. The polymer of claim 1, wherein Z is a linear or branched carbon chain of 1 to 30 carbon 
atoms, a linear or branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle 
containing 3 to 30 carbon atoms, an alkylene-carbocycle containing 3 to 30 carbon atoms, a 
heterocycle containing 3 to 30 atoms, or an alkylene-heterocycle containing 3 to 30 atoms; 
wherein Z is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-
C6ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6primary amide, a C1-
C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-
C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl. 
 
3. The polymer of claim 1 or 2, wherein G is –C–. 
 
4. The polymer of any one of claims 1 to 3, wherein the compound of formula (B) is  



Patent Schedule 
 

193 
207516079 v1  

Patent / Publication Priority / Application Inventor(s) / Assignee (s) Title / Claims Status / Comments 

; 
wherein 
 R is a linear or branched carbon chain of 1 to 10 carbon atoms, a linear or branched 
heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle containing 3 to 10 carbon 
atoms, or a heterocycle containing 3 to 10 atoms, and R is unsubstituted or substituted with at 
least one of a halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a 
thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-
C6 sulfoxide, a C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6alkyl, a carboxyl 
group, a cyano group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —
N(R′)C(O)O—C1-C6alkyl, C3-C6 cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; and 
R’’ is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
 
5. The polymer of claim 4, wherein the compound of formula (B) is  
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6. The polymer of any one of claims 1 to 5, wherein Z is a linear or branched carbon chain of 1 
to 30 carbon atoms or a linear or branched heteroatom-containing carbon chains of 1 to 30 
atoms. 
 
7. The polymer of claim 6, wherein Z is a linear or branched carbon chain of 1 to 10 carbon 
atoms. 
 
8. The polymer of any one of claims 1 to 6, wherein Z is  

, 
wherein x is 1-1000. 
 
9. The polymer of any one of claims 1 to 6, wherein each Z is  

. 
 
10. The polymer of any one of claims 1 to 9, wherein R1 and R2 are independently selected from 
the group consisting of  

, , , 
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, , , 

, , , , , 

and . 
 
11. The polymer of claim 10, wherein R1 is 

  and R2 is 

 . 
 
12. The polymer of any one of claims 1 to 11, wherein a molar excess of the compound of 
formula (A) is reacted with the first amine. 
 
13. The polymer of claim 12, wherein the stoichiometric ratio of the compound of formula (A) 
to the first amine is about 1.2:1.  
 
14. The polymer of any one of claims 1 to 13, wherein Step (a) is performed in an organic 
solvent. 
 
15. The polymer of claim 14, wherein the organic solvent is DMSO. 
 
16. The polymer of any one of claims 1 to 15, wherein Step (a) is performed at a temperature 
from about 40 °C to about 120 °C. 
 
17. The polymer of claim 16, wherein Step (a) is performed at about 90 °C. 
 
18. The polymer of any one of claims 1 to 17, wherein the product of Step (a) is not purified 
before Step (b). 
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19. The polymer of any one of claims 1 to 18, wherein a molar excess of the second amine is 
added to the product of Step (a). 
 
20. The polymer of any one of claims 1 to 19, wherein Step (b) is performed at a temperature 
from about 20 °C to about 25 °C. 
 
21. The polymer of any one of claims 1 to 20, wherein the product of Step (b) is purified before 
Step (c).  
 
22. The polymer of any one of claims 1 to 21, wherein Step (c) is performed at a temperature 
higher than that of Step (b).  
 
23. The polymer of claim 22, wherein Step (c) is performed at about 90 °C. 
 
24. The polymer of any one of claims 1 to 23, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation of less than about 0.5. 
 
25. The polymer of any one of claims 1 to 24, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation from about 0.2 to about 0.5. 
 
26. The polymer of any one of claims 1 to 25, wherein the polymer has a PDI from about 1.01 
to about 8.0. 
 
27. The polymer of any one of claims 1 to 26, wherein the polymer has a PDI of about 2.5. 
 
28. The polymer of any one of claims 1 to 27, wherein the polymer has a MW of at least 3 kDa. 
 
29. The polymer of any one of claims 1 to 28, wherein the polymer has a MW of between about 
5 kDa and 50 kDa. 
 
30. The polymer of any one of claims 1 to 29, wherein the polymer has a MW of about 10 kDa. 
 
31. The polymer of any one of claims 1 to 30, wherein the product after Step (b) has a MW of 
about 3 kDa. 
 
32. A method of making a polymer comprising: 
(a) reacting a compound of formula (A)  
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(A) 
with a first amine having the formula R1-NH2 or R1-N(H)-Z’-N(H)-R1;  
(b) reacting the product of (a) with a second amine having the formula R2-NH2 or R2-N(H)-Z’’-
N(H)-R2; and  
(b) reacting the product of (b) with a compound of formula (B):  

 
(B); 
wherein 
each J is independently –O– or –NH–; 
Z, Z’, and Z’’ are linking moieties; 
A is a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or branched heteroatom-
containing carbon chains of 2 to 30 atoms, a carbocycle containing 3 to 30 carbon atoms, or a 
heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
C6 sulfone, C1-C6 sulfoxide, C1-C6 primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; 
each Q is H or a C1-C10 linear or branched alkyl group; 
each E1 is independently selected from the group consisting of covalent bond, –N–, –O–, –S–, 
alkylene, heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
R1 and R2 are each independently C1-C40alkyl, C1-C40 heteroalkyl, C2-C40alkenyl, C2-C40 
heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 heteroalkynylene, C3-C8cycloalkyl, 
heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-5 
heteroatoms selected from the group consisting of N, S, P and O; wherein the C1-C40alkyl, C2-
C40alkenyl, C4-C8cycloalkenyl, C2-C40alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, and 
heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -O-C1-C6alkyl,-NH2, -
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NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and R1 is unsubstituted or substituted with at least one of a 
halogen, a hydroxyl, an amino group, a sulfonyl group, a sulphonamide group, a thiol, a C1-
C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a 
C1-C6 primary amide, a C1-C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano 
group, a nitro group, a nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-
C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl and C6-C10) aryl; wherein each 
R′ is independently selected, from the group consisting of hydrogen and C1-C6 alkyl; and 
each n is at least 1.. 
 
33. The method of claim 32, wherein Z is a linear or branched carbon chain of 1 to 30 carbon 
atoms, a linear or branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle 
containing 3 to 30 carbon atoms, or a heterocycle containing 3 to 30 atoms; 
wherein Z is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino 
group, a sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-
C6ether, a C1-C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6primary amide, a C1-
C6 secondary amide, a halo C1-C6 alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso 
group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-
C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl. 
 
34. The method of claim 32 or 33, wherein G is –C–. 
 
35. The method of any one of claims 32 to 34, wherein the compound of formula (B) is  

; 
wherein 
 R is unsubstituted or substituted with at least one of a halogen, a hydroxyl, an amino group, a 
sulfonyl group, a sulphonamide group, a thiol, a C1-C6 alkyl, a C1-C6 alkoxy, a C1-C6 ether, a C1-
C6 thioether, a C1-C6 sulfone, a C1-C6 sulfoxide, a C1-C6 primary amide, a C1-C6 secondary 
amide, a halo C1-C6alkyl, a carboxyl group, a cyano group, a nitro group, a nitroso group, —
OC(O)NR′R′, —N(R′)C(O)NR′R′, —N(R′)C(O)O—C1-C6alkyl, C3-C6 cycloalkyl, C3-
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C6 heterocyclyl, C2-C5 heteroaryl and C6-C10 aryl; wherein each R′ is independently selected, 
from the group consisting of hydrogen and C1-C6 alkyl; and 
R’’ is an unsubstituted or substituted, linear or branched carbon chain of 1 to 10 carbon atoms, a 
linear or branched heteroatom-containing carbon chains of 1 to 10 atoms, a carbocycle 
containing 3 to 10 carbon atoms, or a heterocycle containing 3 to 10 atoms. 
 
36. The method of claim 35, wherein the compound of formula (B) is  

. 
 
37. The method of any one of claims 32 to 36, wherein Z is a linear or branched carbon chain of 
1 to 30 carbon atoms or a linear or branched heteroatom-containing carbon chains of 1 to 30 
atoms. 
 
38. The method of claim 37, wherein Z is a linear or branched carbon chain of 1 to 10 carbon 
atoms. 
 
39. The method of any one of claims 32 to 37, wherein Z is  

 
wherein x is 1-1000. 
 

40. The method of any one of claims 32 to 38, wherein Z is . 
 
41. The method of any one of claims 32 to 40, wherein R1 and R2 are independently selected 

from the group consisting of , , 
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, , , 

, , and 

. 
 

42. The method of claim 41, wherein R1 is  and R2 

is . 
 
43. The method of any one of claims 32 to 42, wherein a molar excess of the compound of 
formula (A) is reacted with the first amine. 
 
44. The method of claim 43, wherein the stoichiometric ratio of the compound of formula (A) to 
the first amine is about 1.2:1.  
 
45. The method of any one of claims 32 to 45, wherein Step (a) is performed in an organic 
solvent. 
 
46. The method of claim 45, wherein the organic solvent is DMSO. 
 
47. The method of any one of claims 32 to 46, wherein Step (a) is performed at a temperature 
from about 20 °C to about 200 °C. 
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48. The method of claim 47, wherein Step (a) is performed at about 90 °C. 
 
49. The method of any one of claims 32 to 48, wherein the product of Step (a) is not purified 
before (b). 
 
50. The method of any one of claims 32 to 49, wherein a molar excess of the second amine is 
added to the product of (a). 
 
51. The method of any one of claims 32 to 50, Step (b) is performed at a temperature from 
about 20 °C to about 25 °C. 
 
52. The method of any one of claims 32to 51, wherein the product of Step (b) is purified before 
Step (c).  
 
53. The method of any one of claims 32 to 52, wherein Step (c) is performed at a temperature 
higher than that of Step (b).  
 
54. The method of claim 53, wherein Step (c) is performed at about 90 °C. 
 
55. The method of any one of claims 32 to 54, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation of less than about 0.5. 
 
56. The method of any one of claims 32 to 55, wherein the polymer has an alpha parameter 
defined from the Mark-Houwink equation from about 0.3 to about 0.5. 
 
57. The method of any one of claims 32 to 56, wherein the polymer has a PDI from about 2.0 to 
about 3.0. 
 
58. The method of any one of claims 32 to 57, wherein the polymer has a PDI of about 2.5. 
 
59. The method of any one of claims 32 to 58, wherein the polymer has a MW of at least 3 kDa. 
 
60. The method of any one of claims 32 to 59, wherein the polymer has a MW of between about 
5 kDa and 50 kDa. 
 
61. The method of any one of claims 32 to 60, wherein the polymer has a MW of about 10 kDa. 
 
62. The method of any one of claims 32 to 61, wherein the product after Step (b) has a MW of 
about 3 kDa. 
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63. A polyplex comprising a nucleic acid component and either a polymer of claims 1-31 or a 
polymer of formula (I) 

 
(I) 
wherein 
 each A is independently a linear or branched carbon chain of 1 to 30 carbon atoms, a linear or 
branched heteroatom-containing carbon chains of 1 to 30 atoms, a carbocycle containing 3 to 30 
carbon atoms, or a heterocycle containing 3 to 30 atoms; 
wherein A is optionally substituted with one or more halogen, hydroxyl, amino group, sulfonyl 
group, sulphonamide group, thiol, C1-C6 alkyl, C1-C6 alkoxy, C1-C6ether, C1-C6 thioether, C1-
C6 sulfone, C1-C6 sulfoxide, C1-C6primary amide, C1-C6 secondary amide, halo C1-C6 alkyl, 
carboxyl group, cyano group, nitro group, nitroso group, —OC(O)NR′R′, —N(R′)C(O)NR′R′, 
—N(R′)C(O)O—C1-C6 alkyl, C3-C6cycloalkyl, C3-C6 heterocyclyl, C2-C5 heteroaryl or C6-
C10 aryl; wherein each R′ is independently selected, from the group consisting of hydrogen and 
C1-C6 alkyl; 
each B is independently a first linking moiety;  

each X is independently  or 

; 

each Y is independently  or ; 
each L is independently a second linking moiety; 
each R1, R2 and R3 are independently, at each occurrence H, C1-C40alkyl, C1-C40 heteroalkyl, C2-
C40alkenyl, C2-C40 heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 
heteroalkynylene, C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl 
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and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, P and O; 
wherein the C1-C6alkyl, C2-C8alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, 
heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -
O-C1-C6alkyl,-NH2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 
wherein R2 and R3 together with the atom to which they are attached can form heterocyclyl or 
heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and O; 
a is 1-1000; 
b is 1-4;  
c is 1-3; and 
z is 1-100; 
with the proviso that at least one of R2 and R3 is not H. 
 
64. The polyplex of claim 63, wherein the polymer of formula (I) has a structure of formula (II): 
 

 
(II) 
wherein,  
each E1 is selected from the group consisting of covalent bond, –N–, –O–, –S–, alkylene, 
heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
 
each E2 is selected from the group consisting of covalent bond, –N–, –O–, –S–, alkylene, 
heteroalkylene, alkenyl, heteroalkenylene, alkynyl, heteroalkynylene; 
G is –C–, –S–, –S(O)–, –P(OR1)–, or –P(OH)–; and 
n is at least 1. 
 
65. The polyplex of claim 63 or 64, wherein each B is independently 

 or . 
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66. The polyplex of any one of claims 63 to 65, wherein each B is  or 

. 
 
67. the polyplex of any one of claims 63 to 66, wherein each L is 

 
wherein x is 1-1000. 
 
68. The polyplex of any one of claims 63 to 67, wherein  
 a is at least 2; 
 b is 3; and 

 each X is . 
 

69. The polyplex of claim 68, wherein each A is . 
 
70. The polyplex of claim 68 or 69, wherein each L is 
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71. the polyplex of any one of claims 68 to 70, wherein Y is 

 and each B is  or 

. 
 
72. The polyplex of any one of claims 68 to 71, wherein each R2 and/or R3 is 

. 
 
73. the polyplex of any one of claims 68 to 72, wherein each R1 is 

. 
 
74. The polyplex of claim 68, wherein the polymer of formula (I) has a structure of one of 
formulae (III) to (VIIe): 
 

 
(III); 
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(IV); 
 

 
(V); 
 

 
(Va); 
 

 
(VI); 
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(VIa); 
 

 
(VIb); 
 

 
(VIc); 
 

 
(VId); 
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(VIe); 
 

 
(VII); 
 

 
(VIIa); 
 

 
(VIIb); 
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(VIIc); 
 

 
(VIId); 
 

 
(VIIe); 
 each of R5, R6 and R7 are independently, at each occurrence H, C1-C40alkyl, C1-C40 heteroalkyl, 
C2-C40alkenyl, C2-C40 heteroalkenylene, C4-C8cycloalkenyl, C2-C40alkynyl, C2-C40 
heteroalkynylene, C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl 
and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, P and O; 
wherein the C1-C6alkyl, C2-C8alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, 
heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OH, -
O-C1-C6alkyl,-NH2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and the remaining variables are as 
defined in claim 1, 63, or 64. 
 
75. The polyplex of any of any of claims 63-74, wherein z is 1-3. 
 
76. The polyplex of claim 75, wherein z is 1. 
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77. The polyplex of any of any of claims 63-74 wherein E2 is , 

, or ; and n is 1. 
 

78. The polyplex of claim 77, wherein E2 is . 
 
79. The polyplex of claim 63, wherein the polymer and nucleic acid component are present at a 
ratio of from about 0.1:1 to about 200:1 (w/w). 
 
80. The polyplex of claim 79, wherein polymer and nucleic acid component are present at a 
ratio of from about 20:1 to about 80:1 (w/w). 
 
81. The polyplex of claim 79, wherein polymer and nucleic acid component are present at a 
ratio of about 30:1 (w/w). 
 
82. The polyplex of any one of claims 63 to 81, having a particle size of less than about 2 µm. 
 
83. The polyplex of claim 82, having a particle size of about 60 nm to about 250 nm. 
 
84. The polyplex of claim 83, having a particle size of about 175 nm to about 250 nm. 
 
85. The polyplex of any one of claims 63 to 84, having a zeta potential from about 0 mV to 
about 100 mV. 
 
86. The polyplex of claim 85, wherein the zeta potential is from about 30 mV to about 34 mV. 
 
87. The polyplex of any one of claims 63 to 86, wherein the polyplex has a spherical shape. 
 
88. The polyplex of any one of claims 63 to 87, wherein the polymer has a MW of about 10 kDa. 
 
89. The polyplex of any one of claims 63 to 88, wherein the nucleic acid component is a 
plasmid, nanoplasmid, nucleic acid, minicircle, or gene editing system.  
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90. The polyplex of claim 89, wherein the nanoplasmid comprises a eukaryotic transgene and a 
bacterial backbone that is less than 0.5 kb in size.  
 
91. The polyplex of claim 89, wherein the plasmid or nanoplasmid is an antibiotic resistance 
marker-free plasmid or antibiotic resistance marker-free nanoplasmid.  
 
92. The polyplex of claim 89, wherein the plasmid or nanoplasmid comprises a sucrose 
selection marker or nonsense suppressor marker.  
 
93.  The polyplex of claim 89, wherein the gene editing system is a (i) clustered, regularly 
interspaced, palindromic repeats (CRISPR)-associated (Cas) system; (ii) a transcription 
activator-like effector nuclease (TALEN) system; or (iii) a zinc finger nuclease (ZFN) system.  
 
94. The polyplex of claim 89, wherein the nucleic acid is an RNAi-inducing molecule. 
 
95. The polyplex of claim 94, wherein the RNAi-inducing molecule is selected from the group 
consisting of siRNA, dsRNA, shRNA, and microRNA.  
 
96. The polyplex of claim 63, wherein the nucleic acid component comprises a tissue-specific 
promoter.  
 
97. The polyplex of claim 63, wherein the nucleic acid component comprises a gene associated 
with a genetic disease or disorder.  
 
98. The polyplex of claim 97, wherein the genetic disease or disorder is caused by a mutation in 
one or more genes that results in low, absent, or dysfunctional protein expression.  
 
99. The polyplex of claim 97, wherein the gene is selected from the group consisting of 
COL7A1, LAMB3, ADA, SERPINA1, CFTR, HTT, NF1, PHA, HBS, FERMT1, KRT14, DSP, 
SPINK5, and FLG. 
 
100. The polyplex of claim 97, wherein the gene is COL7A1 and the genetic disease or disorder 
is a form of epidermolysis bullosa.  
 
101. The polyplex of claim 82, wherein the sequence of the gene is optimized for maximum 
protein expression upon delivery of the polyplex to a cell. 
 
102. A pharmaceutical composition comprising an effective amount of a polyplex of any of 
claims 63-101, in combination with a pharmaceutically acceptable carrier. 
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103. The pharmaceutical composition of claim 102, wherein the pharmaceutically acceptable 
carrier is suitable for oral, parenteral, inhalation, topical, subcutaneous, intramuscular, 
intravenous, intraocular, or intradermal administration. 
 
104. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
formulated as a lotion selected from the group consisting of non-aqueous lotion, water-in-oil 
lotion, and oil-in-water lotion. 
 
105. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
lyophilized for future use. 
 
106. The pharmaceutical composition of claim 103, wherein the pharmaceutical composition is 
frozen in an aqueous solution.  
 
107. A method of cell transfection comprising contacting one or more target cells with a 
pharmaceutical composition of any one of claims 103 to 106 under conditions suitable to 
transfect the target cell with a polyplex. 
 
108. The method of claim 107, wherein the one or more target cells are eukaryotic cells.  
 
109. The method of claim 107, wherein the one or more target cells are one or more of T cells, 
B cells, blood cells, alveolar cells, pneumocytes, brain neurons, skin neurons, epithelial cells, 
keratinocytes, iPS cells, fibroblasts, and sweat gland cells. 
 
110. A method of treating a disease in a patient in need thereof, comprising administering a 
therapeutically effective amount of the pharmaceutical composition of any one of claims 103 to 
106, such that one or more of the patient’s cells are transfected with the polyplex nucleic acid 
component. 
 
111. A method of treating a disease in a patient in need thereof, comprising administering a 
therapeutically effective pharmaceutical composition of any one of claims 103 to 106, wherein 
the administration of the composition corrects a defective translation of a target gene in the 
subject.  
 
112. The method of claim 111, wherein the target gene is selected from the group consisting of 
COL7A1, LAMB3, ADA, SERPINA1, CFTR, HTT, NF1, PHA, HBS, FERMT1, KRT14, DSP, 
SPINK5, and FLG. 
 
113. The method of claim 110, wherein the disease is adenosine deaminase (ADA) deficiency, 
Alpha-1 Antitrypsin Deficiency, cystic fibrosis, Huntington’s Disease, Neurofibromatosis Type 
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1, Phenylketonuria, Sickle Cell Disease, Sporadic Inclusion Body Myositis, Duchenne muscular 
dystrophy, Kindler syndrome, Junctional Epidermolysis Bulloda, Epidermolysis bullosa 
dystrophica (autosomal recessive), Epidermolysis bullosa dystrophica (localisata variant), 
Epidermolysis bullosa pruriginosa, Epidermolysis bullosa (pretibial), Dermatopathia 
pigmentosa reticularis, Epidermolysis bullosa simplex (Dowling-Meara-type), Epidermolysis 
bullosa simplex (Koebner-type), Epidermolysis bullosa simplex (recessive 1), Epidermolysis 
bullosa simplex (Weber-Cockayne-type), Naegeli-Franceschetti-Jadassohn syndrome, 
Epidermolysis bullosa (lethal acantholytic), Netherton Syndrome, Ichthyosis Vulgaris, Atopic 
Dermatitis, Usher’s syndrome, Ehlers-Danlos syndrome, Homozygous Familial 
Hypercholesterolemia (HoFH), or Crohn’s disease. 
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