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Claims 

1. A method for 

a) reduction of HbA1c; 

b) treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin 

dependent diabetes; or 

c) treatment of obesity, reducing body weight and/or food intake, or inducing satiety; 

wherein said method comprises administration of a GLP-1 agonist to a subject in need thereof, 

wherein said GLP-1 agonist 

i) has a half-life of at least 72 hours; 

ii) is administered in an amount of at least 0.7 mg per week, such an amount equivalent to at 

least 0. 7 mg semaglutide per week; and 

iii) is administered once weekly or less often. 

2. The method according to claim 1, wherein said GLP-1 agonist has a half-life of at least 96 

hours. 

3. The method according to claim 1, wherein the GLP-1 agonist has an EC50 at or below 

3000pM. 

4. The method according to claim 1, wherein said GLP-1 agonist is administered in an amount 

of 

i) at least 0.8 mg per week; or 

ii) in an amount equivalent to at least 0.8 mg semaglutide per week. 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0009

Attorney Docket No.: 8545US02 Inventors: JENSEN et al. 
39/40 

5. The method according to claim 1, wherein the GLP-1 agonist is a GLP-1 peptide. 

6. The method according to claim 5, wherein said GLP-1 peptide comprises no more than 6 

amino acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-

37). 

7. The method according to claim 1, wherein said GLP-1 agonist is selected from the group 

consisting of semaglutide, exenatide, albiglutide, and dulaglutide. 

8. The method according to claim 1, wherein said GLP-1 agonist is administered by parenteral 

administration. 

9. The method according to claim 1, wherein said GLP-1 agonist is administered simultaneously 

or sequentially with another therapeutic agent. 

10. The method according to claim 1, wherein the method comprises treatment, reduction or 

induction in one or more diseases or conditions selected from a) and b), a) and c), b) and c), or 

a), b) and c) as defined in claim 1. 
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PTO/AIA/14 (11-15) 
Approved for use through 04/3012017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a oollection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I IT ~hristine ~joem ~ensen I IT 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~harlottenlund llcountry of Residence i l~K I 

Mailing Address of Inventor: 

Address 1 b/o Novo Nordisk A/S 

Address 2 Novo Alie 

City I l3agsvaerd I State/Province 11 

Postal Code I pK-2880 I Countryi I l□K 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B tv,ads frederik ~asmussen I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~openhagen OE llcountry of Residence i l~K I 

Mailing Address of Inventor: 

Address 1 b/o Novo Nordisk A/S 

Address 2 Novo Alie 

City I l3agsvaerd I State/Province 11 

Postal Code I pK-2880 I Countryi I l□K 
Inventor 6 I Remove I 
Legal Name 

EFSWeb2.2.12 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Prefix Given Name Middle Name Family Name Suffix 

I B tv,ilan I lzdravkovic I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eolte llcountry of Residence i l~K I 

Mailing Address of Inventor: 

Address 1 b/o Novo Nordisk NS 

Address 2 Novo Alie 

City I '3agsvaerd I State/Province 11 

Postal Code I pK-2880 I Countryi I l□K 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B i=>eter I t<nstensen I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City !roenshoej llcountry of Residence i l~K I 

Mailing Address of Inventor: 

Address 1 b/o Novo Nordisk NS 

Address 2 Novo Alie 

City I '3agsvaerd I State/Province 11 

Postal Code I pK-2880 I Countryi I l□K 
All Inventors Must Be Listed - Additional Inventor Information blocks may be I I Add 
generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 23650 

Email Address onipatent@novonordisk.com I I Add Email I I Remove Email I 

EFS Web 2.2.12 
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PTO/AIA/14 (11-15) 
Approved for use through 04/3012017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Application Information: 

Title of the Invention lJse of Long-Acting GLP-1 Peptides 

Attorney Docket Number 8545US02 I Small Entity Status Claimed □ 
Application Type ~on provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) IF I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., •Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

I 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 11 

Pub I ication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

... 
... 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~3650 

EFS Web 2.2.12 
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Approved for use through 04/3012017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number'' field blank. 

Prior Application Status t>ending ... I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of ... 14/409493 ~014-12-19 

Prior Application Status Expired ... I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/409493 a 371 of international ... PCT/EP2013/063004 ~013-06-21 

Prior Application Status Expired ... I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~CT/EP2013/063004 Claims benefit of provisional ... 61/708162 ~012-10-01 

Prior Application Status Expired ... I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~CT/EP2013/063004 t1aims benefit of provisional ... 61/694837 ~012-08-30 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~2186781.6 ~p ~012-10-01 

EFS Web 2.2.12 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~2174535.0 ~p 12012-01-01 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.12 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
• Assignee I Legal Representative under 35 U.S.C. 117 I Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1 ... 1 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I ~ovo Nordisk A/S 

Mailing Address Information For Applicant: 

Address 1 'llovo Alie 

Address 2 

City 3agsvaerd State/Province 

Country I IJK Postal Code DK-2880 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.12 
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Attorney Docket Number 8545US02 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Use of Long-Acting GLP-1 Peptides 

Assignee ~ 
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I I· I I I I I· 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature ~Leon Y. Lum/ Date (YYYY-MM-DD) 12017--07-20 
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USE OF LONG-ACTING GLP-1 PEPTIDES 

The present invention relates to improved uses of GLP-1 peptides in therapy. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 This application is a continuation of US Application 14/409,493, filed December 19, 

2014, which is a 35 U.S.C. § 371 National Stage application of International Application 

PCT/EP2013/063004 (WO 2014/005858), filed JUNE 21, 2013, which claimed priority of 

European Patent Application 12174535.0, filed JULY 1, 2012 and European Patent Application 

12186781.6, filed OCTOBER 1, 2012; this application claims priority under 35 U.S.C. § 119 of 

10 U.S. Provisional Application 61/694,837; filed AUGUST 30, 2012 and U.S. Provisional 

Application 61/708, 162; filed OCTOBER 1, 2012. 

SEQUENCE LISTING 

The instant application contains a Sequence Listing which has been submitted in ASCII 

15 format via EFS-Web and is hereby incorporated by reference in its entirety. Said ASCII copy, 

created on June 17, 2013 and amended on July 12, 2017, is named 8545US02_Seqlist.txt and 

is 7,975 bytes in size. 

SUMMARY 

In one embodiment the invention relates to a method for a) reduction of HbA 1c; b) 

20 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes; or c) prevention or treatment of obesity, reducing body weight 

and/or food intake, or inducing satiety; wherein said method comprises administration of a GLP-

1 agonist to a subject in need thereof, wherein said GLP-1 agonist i) has a half-life of at least 72 

hours, wherein said half-life optionally is determined by Assay (II); ii) is administered in an 

25 amount of at least 0. 7 mg per week, such an amount equivalent to at least 0. 7 mg semaglutide 

per week; and iii) is administered once weekly or less often. 

In one embodiment the invention relates to a GLP-1 agonist for use in a) the reduction 

of HbA 1 c; b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose 

tolerance, or non-insulin dependent diabetes; or c) the prevention or treatment of obesity, for 

30 reducing body weight and/or food intake, or for inducing satiety; wherein said use comprises 

administration of said GLP-1 agonist in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 
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In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

for use in a) the reduction of HbA1c; b) the prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes; or c) the 

prevention or treatment of obesity, for reducing body weight and/or food intake, or for inducing 

5 satiety; wherein said GLP-1 agonist i) has a half-life of at least 72 hours, wherein said half-life 

optionally is determined by Assay (II); and ii) is administered in an amount of at least 0.7 mg per 

week, such an amount equivalent to at least 0.7 mg semaglutide per week; and wherein said 

composition is administered once weekly or less often, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 

10 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows change in HbA 1 c following subcutaneous administration of placebo, 

semaglutide, or liraglutide to human subjects. *p<0.05 vs. placebo; **p<0.001 vs. placebo 

(based on adjusted means). Baseline values are for information only: data are model-adjusted 

for baseline HbA1c. Data are model-adjusted LS means, FAS LOCF. The estimates are from an 

15 ANOVA model with treatment, country and previous treatment as fixed effects and baseline 

HbA 1 c as covariate. 

Fig. 2 shows mean change in HbA 1c from baseline versus time; data are mean 

(1.96SE), FAS LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 

mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 

20 1.8 mg (I). 

Fig. 3 shows subjects reaching the AACE or ADA criteria for glycaemic control. The 

number of patients reaching the criteria per treatment is indicated in each bar. The treatments 

are placebo (A); semaglutide 0.1 mg (B), 0.2 mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T (F), 1.6 

mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). *p<0.05 vs. placebo; **p<0.001 vs. placebo; 

25 ***p<0.0001 vs. placebo (based on adjusted means). Data are FAS LOCF. The estimates are 

from a logistic regression model treatment, country and previous treatment as fixed effects and 

baseline HbA1c as covariate. ADA, American Diabetes Association; AACE, American 

Association of Clinical Endocrinologists. 

Fig. 4 shows mean body weight change versus time; data are mean (1.96SE), FAS 

30 LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 mg (C), 0.4 mg 

(D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). 

Fig. 5 shows body weight change from baseline at week 12. **p<0.001 vs. placebo; 

***p<0.0001 vs. placebo (based on adjusted means. t: Baseline values for information only: 
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data are model-adjusted for baseline weight. Data are model-adjusted LS means, FAS LOCF. 

The estimates are from an ANOVA model with treatment, country and previous treatment as 

fixed effects and baseline weight as covariate. 

SE: Standard error. FAS: Full analysis set. LOCF: Last observation carried forward. 

5 DESCRIPTION 

The present invention relates to an improved use of GLP-1 agonists in therapy. In one 

embodiment the invention relates to certain dosage regimes of GLP-1 agonists which provide 

improved effect in diseases or conditions, such as prevention and/or treatment of type 2 

diabetes and obesity. In one embodiment the methods of the present invention provides 

10 surprisingly showed improved reduction of H bA 1 c and reduction of body weight. In one 

embodiment the GLP-1 agonist is administered in an amount which provides an improved a) 

reduction in HbA 1 c or b) reduction in body weight compared to administration of 1.8 mg 

liraglutide or less, such as 0.8 mg liraglutide or less, per day. 

In one embodiment the invention relates to a method for reduction of HbA 1 c or for 

15 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes, said method comprising administration of a GLP-1 agonist to a 

subject in need thereof in an amount of at least 0. 7 mg per week, such an amount equivalent to 

at least 0.7 mg semaglutide per week. In one embodiment the method is for reduction of HbA 1 c. 

In one embodiment the method is for prevention or treatment of type 2 diabetes. In one 

20 embodiment the method is for prevention or treatment of hyperglycemia. In one embodiment the 

method is for prevention or treatment of impaired glucose tolerance. In one embodiment the 

method is for prevention or treatment of non-insulin dependent diabetes. In one embodiment the 

method of the invention comprises delaying or preventing diabetic disease progression. In one 

embodiment a HbA 1c level below 7% is achieved. In one embodiment the level of HbA 1c is 

25 determined according to the method defined by the Diabetes Control and Complications Trial 

(DCCT). In one embodiment the level of HbA1c is determined according to the method defined 

by the International Federation of Clinical Chemistry (IFCC). 

In one embodiment the invention relates to a method for treating or preventing obesity, 

for reducing body weight and/or food intake, or for inducing satiety, said method comprising 

30 administration of a GLP-1 agonist to a subject in need thereof in an amount of at least 0.7 mg 

per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the method is for prevention or treatment of obesity. In one embodiment the 
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method is for reducing body weight and/or food intake. In one embodiment the method is for 

inducing satiety. 

In one embodiment the GLP-1 agonist has a half-life of at least 24 hours, such as at 

least 48 hours, at least 60 hours, or at least 72 hours, or such as at least 84 hours, at least 96 

5 hours, or at least 108 hours, or optionally at least 120 hours, at least 132 hours, or at least 144 

hours, wherein said half-life optionally is determined by Assay (II). 

In one embodiment the GLP-1 agonist is administered twice weekly or less often, once 

weekly or less often, or once weekly or less often. In one embodiment the GLP-1 agonist is 

administered once every secondly week or less often, once every third week or less often, or 

1 0 once a month or less often. 

In one embodiment the GLP-1 agonist is administered in an amount per week of at 

least 0.8 mg, at least 0.9 mg, or at least 1.0 mg. In one embodiment the GLP-1 agonist is 

administered in an amount per week of at least 1.1 mg, at least 1.2 mg, or at least 1.3 mg. In 

one embodiment the GLP-1 agonist is administered in an amount per week of at least 1.4 mg, at 

15 least 1.5 mg, or at least 1.6 mg. 

In one embodiment the GLP-1 agonist is administered in an amount per week 

equivalent to at least 0.8 mg, at least 0.9 mg, or at least 1.0 mg semaglutide. In one 

embodiment the GLP-1 agonist is administered in an amount per week equivalent to at least 1.1 

mg, at least 1.2 mg, or at least 1.3 mg semaglutide. In one embodiment the GLP-1 agonist is 

20 administered in an amount per week equivalent to at least 1.4 mg, at least 1.5 mg, or at least 

1.6 mg semaglutide. 

In one embodiment the GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

In one embodiment the GLP-1 agonist is administered by parenteral administration, 

25 such as subcutaneous injection. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide comprises no more than 5, such as no more than 4 or no more than 3, amino 

acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). In 

one embodiment the GLP-1 peptide comprises no more than 4 amino acid residues which are 

30 not encoded by the genetic code. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. In one 

embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 agonist has an EC50 at or below 3000pM, such as at or 

below 500pM or at or below 100 pM, optionally determined by Assay (I). 
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In one embodiment the invention relates to a GLP-1 agonist for use in the reduction of 

HbA 1 c or for use in the prevention or treatment of type 2 diabetes, hyperglycemia, impaired 

glucose tolerance, or non-insulin dependent diabetes comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

5 semaglutide per week. In one embodiment the GLP-1 agonist and/or administration is as 

defined herein. 

In one embodiment the invention relates to a GLP-1 agonist for use in the prevention or 

treatment of obesity, in the reduction of body weight and/or food intake, or in the induction 

satiety comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

10 such an amount equivalent to at least 0.7 mg semaglutide per week. In one embodiment the 

GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in reduction of HbA 1 c or for 

prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-

15 insulin dependent diabetes, wherein said GLP-1 agonist is administered in an amount of at least 

0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in the prevention or treatment 

20 of obesity, in the reduction of body weight and/or food intake, or in the induction satiety, wherein 

said GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week. In one embodiment the GLP-1 agonist 

and/or administration is as defined herein. 

In one embodiment the GLP-1 agonist is administered with another therapeutic agent. 

25 Administration with another therapeutic agent may be carried out as administration of the GLP-1 

agonist and the other therapeutic agent within the same therapeutic window (e.g. withinin a 

period of two weeks, a period of one week, or in a 96, 72, or 48 hour period, etc.). The treatment 

with a GLP-1 agonist according to the present invention may be combined with one or more 

additional therapeutic agents, e.g. selected from antidiabetic agents, antiobesity agents, 

30 appetite regulating agents, antihypertensive agents, agents for the treatment and/or prevention 

of complications resulting from or associated with diabetes and agents for the treatment and/or 

prevention of complications and disorders resulting from or associated with obesity; examples of 

these therapeutic agents are: sulphonylureas, thiazolidinediones, biguanides, meglitinides, 

glucosidase inhibitors, glucagon antagonists, and OPP-IV (dipeptidyl peptidase-IV) inhibitors. 
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In one embodiment, as used herein, an "amount equivalent to" when used in relation to 

GLP-1 agonists refers to amounts of a first GLP-1 agonist and a second GLP-1 agonist having 

GLP-1 receptor potency (i.e. EC50) within ±30%, such as within ±20% or within ±10%, of each 

other optionally determined by Assay (I) described herein and having a half-life within ±30%, 

5 such as within ±20% or within ±10%, of each other optionally determined by Assay (II) 

described herein. 

In one embodiment an "effective amount" of a GLP-1 agonist as used herein means an 

amount sufficient to cure, alleviate, or partially arrest the clinical manifestations of a given 

disease or state and its complications. An amount adequate to accomplish this is defined as 

10 "effective amount". Effective amounts for each purpose will depend on the severity of the 

disease or injury as well as the weight and general state of the subject. It will be understood that 

determining an appropriate dosage may be achieved using routine experimentation, by 

constructing a matrix of values and testing different points in the matrix, which is all within the 

ordinary skills of a trained physician or veterinary. 

15 In one embodiment the term "treatment" or "treating" as used herein means the 

management and care of a patient for the purpose of combating a condition, such as a disease 

or a disorder. In one embodiment the term "treatment" or "treating" is intended to include the full 

spectrum of treatments for a given condition from which the patient is suffering, such as 

administration of the active compound to alleviate the symptoms or complications; to delay the 

20 progression of the disease, disorder, or condition; to alleviate or relieve the symptoms and 

complications; and/or, to cure or eliminate the disease, disorder, or condition as well as to 

prevent the condition. In one embodiment prevention is to be understood as the management 

and care of a patient for the purpose of combating the disease, condition, or disorder and 

includes the administration of the active compounds to prevent the onset of the symptoms or 

25 complications. 

In one embodiment the term "hydrophilic spacer" as used herein means a spacer that 

separates a peptide and an albumin binding residue with a chemical moiety which comprises at 

least 5 non- hydrogen atoms where 30-50% of these are either Nor 0. 

In one embodiment the term "analogue" as used herein referring to a polypeptide 

30 means a modified peptide wherein one or more amino acid residues of the peptide have been 

substituted by other amino acid residues and/or wherein one or more amino acid residues have 

been deleted from the peptide and or wherein one or more amino acid residues have been 

added to the peptide. Such addition or deletion of amino acid residues can take place at the N­

terminal of the peptide and/or at the C-terminal of the peptide. A simple system is used to 
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describe analogues: For example Arg34GLP-1 (7-37) Lys designates a GLP-1 analogue wherein 

the naturally occurring lysine at position 34 has been substituted with arginine and a lysine 

residue has been added to the C-terminal (position 38). 

In one embodiment the term "GLP-1 peptide" as used herein means GLP-1 (7-37), a 

5 GLP-1 analogue, a GLP-1 derivative or a derivative of a GLP-1 analogue. 

In one embodiment the term "exendin-4 peptide" as used herein means exendin-4 (1-

39), an exendin-4 analogue, an exendin-4 derivative or a derivative of an exendin-4 analogue. 

In one embodiment the term "OPP-IV protected" as used herein referring to a 

polypeptide means a polypeptide which has been chemically modified in order to render said 

10 compound resistant to the plasma peptidase dipeptidyl aminopeptidase-4 (OPP-IV). The OPP­

IV enzyme in plasma is known to be involved in the degradation of several peptide hormones, 

e.g. GLP-1, Exendin-4 etc. Thus a considerable effort is being made to develop GLP-1 agonists 

less susceptible to OPP-IV mediated hydrolysis in order to reduce the rate of degradation by 

OPP-IV. 

15 The present invention also relates to a GLP-1 agonist of the invention, for use as a 

medicament. In particular embodiments, the GLP-1 agonist of the invention may be used for the 

following medical treatments: 

(i) prevention and/or treatment of all forms of diabetes, such as hyperglycemia, type 2 

diabetes, impaired glucose tolerance, type 1 diabetes, non-insulin dependent diabetes, MODY 

20 (maturity onset diabetes of the young), gestational diabetes, and/or for reduction of HbA 1 c; 

25 

(ii) delaying or preventing diabetic disease progression, such as progression in type 2 

diabetes, delaying the progression of impaired glucose tolerance (IGT) to insulin requiring type 

2 diabetes, and/or delaying the progression of non-insulin requiring type 2 diabetes to insulin 

requiring type 2 diabetes; 

(iii) prevention and/or treatment of eating disorders, such as obesity, e.g. by decreasing 

food intake, reducing body weight, suppressing appetite, inducing satiety; treating or preventing 

binge eating disorder, bulimia nervosa, and/or obesity induced by administration of an 

antipsychotic or a steroid; reduction of gastric motility; and/or delaying gastric emptying. 

In another particular embodiment, the indication is (i). In a further particular 

30 embodiment the indication is (ii). In a still further particular embodiment the indication is (iii). In 

one embodiment the indication is type 2 diabetes and/or obesity. 

In one embodiment the method comprises prevention, treatment, reduction and/or 

induction in one or more diseases or conditions defined herein. In one embodiment the 

indication is (i) and (iii). In one embodiment the indication is (ii) and (iii). In one embodiment the 
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method comprises prevention, treatment, reduction and/or induction in one or more diseases or 

conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 1. 

In one embodiment the invention relates to administration of an effective amount of a 

GLP-1 agonist. 

5 In one embodiment as used herein, specific values given in relation to numbers or 

intervals may be understood as the specific value or as about the specific value. 

FUNCTIONAL PROPERTIES 

In a first functional aspect, the GLP-1 agonists of the invention have a good potency. 

Also, or alternatively, in a second functional aspect, the GLP-1 agonists of the invention have a 

10 protracted pharmacokinetic profile. Also, or alternatively, in a third functional aspect, the GLP-1 

agonists of the invention are stable against degradation by gastro intestinal enzymes. 

Biological activity (potency) 

According to the first functional aspect, the GLP-1 agonists of the invention are 

biologically active, or potent. In a particular embodiment, "potency" and/or "activity" refers to in 

15 vitro potency, i.e. performance in a functional GLP-1 receptor assay, more in particular to the 

capability of stimulating cAMP formation in a cell line expressing the cloned human GLP-1 

receptor. 

The stimulation of the formation of cAMP in a medium containing the human GLP-1 

receptor may preferably be determined using a stable transfected cell-line such as BHK467-12A 

20 (tk-ts13), and/or using for the determination of cAMP a functional receptor assay, e.g. based on 

competition between endogenously formed cAMP and exogenously added biotin-labelled 

cAMP, in which assay cAMP is more preferably captured using a specific antibody, and/or 

wherein an even more preferred assay is the AlphaScreen cAMP Assay, such as the one 

described in Assay (I). 

25 In one embodiment the term half maximal effective concentration (EC50) generally 

refers to the concentration which induces a response halfway between the baseline and 

maximum, by reference to the dose response curve. EC50 is used as a measure of the potency 

of a compound and represents the concentration where 50% of its maximal effect is observed. 

The in vitro potency of the GLP-1 agonists of the invention may be determined as 

30 described above, and the EC50 of the GLP-1 agonist in question determined. The lower the 

ECso, the better the potency. 

In a particular embodiment, the medium has the following composition (final in-assay 
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concentrations): 50 mM TRIS-HCI; 5 mM HEPES; 10 mM MgCl2 , 6H2O; 150 mM NaCl; 0.01% 

Tween; 0.1% BSA; 0.5 mM IBMX; 1 mM ATP; 1 µM GTP; pH 7.4. 

In a further particular embodiment, the GLP-1 agonist of the invention has an in vitro 

potency corresponding to an EC50 at or below 3000pM, such as below 2000pM, below 1000pM, 

5 or below 500pM, or such as below 200 pM or below 100 pM. 

In another particular embodiment the GLP-1 agonist of the invention are potent in vivo, 

which may be determined as is known in the art in any suitable animal model, as well as in 

clinical trials. 

The diabetic db/db mouse is one example of a suitable animal model, and the blood 

10 glucose lowering effect may be determined in such mice in vivo, e.g. as described in Assay (Ill), 

or as described in Example 43 of WO09/030738. 

15 

Also, or alternatively, the effect on food intake in vivo may be determined in 

pharmacodynamic studies in pigs, e.g. as described in Assay (IV). 

Protraction - half life in vivo in mini pigs 

According to the second functional aspect, the GLP-1 agonists of the invention are 

protracted. In a particular embodiment protraction may be determined as half-life (T ½) in vivo in 

minipigs after i.v. administration. In additional embodiments, the half-life is at least 24 hours, 

such as at least 48 hours, at least 60 hours, at least 72 hours, or such as at least 84 hours, at 

least 96 hours, or at least 108 hours. 

20 A suitable assay for determining half-life in vivo in minipigs after i.v. administration is 

disclosed in Assay (II). 

Degradation by gastro intestinal enzymes 

According to the third functional aspect, the GLP-1 agonists of the invention are stable, 

or stabilised, against degradation by one or more gastro intestinal enzymes. 

25 Gastrointestinal enzymes include, without limitation, exo and endo peptidases, such as 

pepsin, trypsin, chymotrypsin, elastases, and carboxypeptidases. The stability may be 

tested against these gastro intestinal enzymes in the form of purified enzymes, or in the form of 

extracts from the gastrointestinal system. 

In a particular embodiment, the GLP-1 agonist of the invention has an in vitro half-life 

30 (T ½), in an extract of rat small intestines, divided by the corresponding half-life (T ½) of GLP-1 (7-

37), of at least 1, such as above 1.0, at least 1.2, at least 2.0, or such as at least 3.0, or at least 

4.0. In other words, a ratio(SI) may be defined for each GLP-1 agonist, viz. as the in vitro half-
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life (T ½) of the GLP-1 agonist in question, in an extract of rat small intestines, divided by the 

corresponding half-life (T ½) of GLP-1 (7-37). 

A suitable assay for determining in vitro half-life in an extract of rat small intestines is 

disclosed in Assay (V). 

GLP-1 AGONISTS 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
10 hydroxy-histidine, homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

15 

In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer via the amino 

acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of GLP-1 (7-

37). 

In one embodiment the GLP-1 peptide is exendin-4, an exendin-4-analogue, or a 

derivative of exendin-4. 

In one embodiment the GLP-1 agonist peptide comprises the amino acid sequence of 

the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

20 Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue attached 

via a hydrophilic spacer to the C-terminal amino acid residue of said GLP-1 peptide. 

In one embodiment the GLP-1 agonist comprises a second albumin binding residue is 

25 attached to an amino acid residue which is not the C-terminal amino acid residue. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, albiglutide and dulaglitide. 

In one embodiment the GLP-1 peptide has the following structure: 

H is-Aib-GI u-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-GI u-Gly-

30 Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

In one embodiment the GLP-1 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-I le-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)­

genetically fused to human albumin. 
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In one embodiment the GLP-1 peptide is dulaglitide. 

In one embodiment the GLP-1 agonists of the invention have GLP-1 activity. In one 

embodiment "a GLP-1 agonist" is understood to refer to any compound, including peptides and 

non-peptide compounds, which fully or partially activate the human GLP-1 receptor. In one 

5 embodiment the "GLP-1 agonist" is any peptide or non-peptide small molecule that binds to a 

GLP-1 receptor, preferably with an affinity constant (Ko) or a potency (EC50) of below 1 µM, e. g. 

below 100 nM as measured by methods known in the art (see e. g., WO 98/08871). In one 

embodiment methods for identifying GLP-1 agonists are described in WO 93/19175 (Novo 

Nordisk A/S) and examples of suitable GLP-1 agonists which can be used according to the 

10 present invention includes those referred to in WO 2005/027978 (Novo Nordisk A/S), the 

teachings of which are both incorporated by reference herein. "GLP-1 activity" refers to the 

ability to bind to the GLP-1 receptor and initiate a signal transduction pathway resulting in 

insulinotropic action or other physiological effects as is known in the art. For example, the GLP-

1 agonists of the invention can be tested for GLP-1 activity using the assay described in Assay 

15 (I) herein. 

20 

In yet another embodiment the GLP-1 agonist is a stable GLP-1 agonist. As used 

herein a "stable GLP-1 agonist" means a GLP-1agonist which exhibits an in vivo plasma 

elimination half-life of at least 24 hours in man, optionally determined by the method described 

below. Examples of stable GLP-1 agonists can be found in WO2006/097537. 

In one embodiment the method for determination of plasma elimination half-life of a 

compound in man may be carried out as follows: The compound is dissolved in an isotonic 

buffer, pH 7.4, PBS or any other suitable buffer. The dose is injected peripherally, preferably in 

the abdominal or upper thigh. Blood samples for determination of active compound are taken at 

frequent intervals, and for a sufficient duration to cover the terminal elimination part (e. g., Pre-

25 dose, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24 (day 2), 36 (day 2), 48 (day 3), 60 (day 3), 72 (day 4) and 

84 (day 4) hours post dose). Determination of the concentration of active compound is 

performed as described in Wilken et al., Diabetologia 43 (51), 2000. Derived pharmacokinetic 

parameters are calculated from the concentration-time data for each individual subject by use of 

non-compartmental methods, using the commercially available software WinNonlin Version 2.1 

30 (Pharsight, Cary, NC, USA). The terminal elimination rate constant is estimated by log-linear 

regression on the terminal log-linear part of the concentration-time curve, and used for 

calculating the elimination half-life. 

In one embodiment the GLP-1 agonist is formulated so as to have a half-life in man of 

at least 48 hours. This may be obtained by sustained release formulations known in the art. 
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In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), 

GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. In 

one embodiment the GLP-1 peptide comprises no more than 15, such as no more than 10 or no 

5 more than 6, amino acid residues which have been substituted, inserted or deleted as 

compared to GLP-1 (7-37). In one embodiment the GLP-1 peptide comprises no more than 4 

amino acid residues which are not encoded by the genetic code. In yet another embodiment, 

the GLP-1 agonist is exendin-4 or exendin-3, an exendin-4 or exendin-3 analogue, or a 

derivative of any of these. 

10 In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglitide. In one embodiment the GLP-1 peptide is 

semaglutide. WO 06/097537 discloses semaglutide (Example 4), a mono-acylated GLP-1 

agonist for once weekly administration. In one embodiment the GLP-1 peptide is exenatide. In 

one embodiment the GLP-1 peptide comprises the amino acid sequence of the formula: H-His-

15 Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-

Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 2). 

Exenatide is a synthetic version of exendin-4, a hormone found in the saliva of the Gila monster. 

Exenatide displays biological properties similar to GLP-1. In some embodiments the 

composition is BYDUREON® (a long acting release formula of exenatide in PLGA particles). In 

20 one embodiment the "Bydureon® composition" refer to a powder comprising exenatide, poly 

(D,L-lactide-co-glycolide), and sucrose which immediately prior to injection is reconstituted in a 

solvent comprising carmellose sodium, sodium chloride, polysorbate 20, monobasic sodium 

phosphate (e.g. its monohydrate), dibasic sodium phosphate (e.g. its heptahydrate), and water 

for injections. In one embodiment the GLP-1 peptide has the structure (His-Gly-Glu-Gly-Thr-

25 Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-GI n-Ala-Ala-Lys-Glu-Phe-I le-Ala-Trp-Leu-Val­

Lys-Gly-Arg )2 (SEQ ID NO: 4)-genetically fused to human albumin. Albiglutide is a 

recombinant human serum albumin (HSA)-GLP-1 hybrid protein, likely a GLP-1 dimer fused to 

HSA. The constituent GLP-1 peptide is analogue, in which Ala at position 8 has been 

substituted by Glu. In one embodiment the GLP-1 peptide is dulaglitide. Dulaglutide is a GLP-1-

30 Fe construct (GLP-1 - linker - Fe from lgG4). In one embodiment the GLP-1 peptide has the 

structure His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys­

Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). Liraglutide is a mono-acylated GLP-1 

agonist for once daily administration which is marketed as of 2009 by Novo Nordisk A/S, is 

disclosed in WO 98/08871 Example 37. 
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In one embodiment the present invention encompasses pharmaceutically acceptable 

salts of the GLP-1 agonists. Such salts include pharmaceutically acceptable acid addition salts, 

pharmaceutically acceptable metal salts, ammonium, and alkylated ammonium salts. Also 

intended as pharmaceutically acceptable acid addition salts are the hydrates which the present 

5 GLP-1 agonists are able to form. 

In one embodiment the route of administration of GLP-1 agonists may be any route 

which effectively transports the active compound to the appropriate or desired site of action, 

such as parenteral. In one embodiment medicaments or pharmaceutical compositions 

comprising a GLP-1 agonist, such as semaglutide, may be administered parenterally to a 

10 patient in need thereof. In one embodiment parenteral administration may be performed by 

subcutaneous, intramuscular or intravenous injection by means of a syringe, optionally a pen­

like syringe. 

Alternatively, parenteral administration can be performed by means of an infusion 

pump. A further option is a composition which may be a powder or a liquid for the administration 

15 of a GLP-1 agonist in the form of a nasal or pulmonal spray. As a still further option, the GLP-1 

agonist can also be administered transdermally, e.g., from a patch, optionally an iontophoretic 

patch, or transmucosally, e.g., bucally. The above-mentioned possible ways to administer GLP-

1 agonists are not considered as limiting the scope of the invention. 

In one embodiment the GLP-1 agonist is co-administered together with a further 

20 therapeutically active agent used in the treatments defined herein. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the 

formula (I) (SEQ ID NO: 5): 

XaarXaaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa1a-Ser-Xaa1a-Xaa19Xaa20GluXaa2r 

Xaa23-Ala-Xaa2s-Xaa2a-Xaa2r Phe-l le-Xaa30-T rp-Leu-Xaa33-Xaa34-Xaa3s-Xaa3a-Xaa3r 

25 Xaa3a-Xaa39-Xaa40-Xaa41-Xaa4r Xaa43-Xaa44-Xaa4s-Xaa4a 

Formula (I) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, 

homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-

30 pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 
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Xaa16 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

5 Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

10 Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa3s is Gly or Aib; 

Xaa3a is Arg, Gly or Lys; 

14/40 

15 Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa38 is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

20 Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa4s is Ser, amide or is absent; 

Xaa4a is amide or is absent; 

Inventors: JENSEN et al. 

25 provided that if Xaa3s, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa4s or Xaa4a is absent then 

each amino acid residue downstream is also absent. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of formula 

(II) (SEQ ID NO: 6): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

3O Ala-Ala-Xaa26-Glu-Phe-l le-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa36-Xaa37Xaa38 

Formula (II) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy-histidine, 

homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-
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pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

5 aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

10 Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa36 is Arg or Lys; 

15 

Xaa37 is Gly, Ala, Glu or Lys; 

Xaa38 is Lys, amide or is absent. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. 

In one embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

20 selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
hydroxy-histidine, homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

25 

In one embodiment the GLP-1 peptide comprises Arg34GLP-1 (7-37) or 

[Aib8,Arg34]GLP-1-(7-37). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue which is 

covalently attached, optionally via a hydrophilic spacer. In one embodiment said albumin 

binding residue is covalently attached, optionally via a hydrophilic spacer, to the C-terminal 

amino acid residue of said GLP-1 peptide or an amino acid residue which is not the C-terminal 

amino acid residue. In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer 

30 via the amino acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of 

GLP-1 (7-37). 

Human Glucagon-Like Peptide-1 is GLP-1(7-37) and has the sequence 

HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRG (SEQ ID NO: 1). GLP-1(7-37) may also be 

designated "native" GLP-1. In the sequence listing, the first amino acid residue of SEQ ID NO: 1 
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(histidine) is assigned no. 1. However, in what follows - according to established practice in the 

art - this histidine residue is referred to as no. 7, and subsequent amino acid residues are 

numbered accordingly, ending with glycine no. 37. Therefore, generally, any reference herein to 

an amino acid residue number or a position number of the GLP-1 (7-37) sequence is to the 

5 sequence starting with His at position 7 and ending with Gly at position 37. A non-limiting 

example of a suitable analogue nomenclature is [Aib8,Arg34 ,Lys37]GLP-1 (7-37), which 

designates a GLP-1 (7-37) analogue, in which the alanine at position 8 has been substituted with 

a-aminoisobutyric acid (Aib), the lysine at position 34 has been substituted with arginine, and 

the glycine at position 37 has been substituted with lysine. 

10 In one embodiment the GLP-1 agonist exhibits at least 60%, 65%, 70%, 80% or 90% 

sequence identity to GLP-1(7-37) over the entire length of GLP-1(7-37). As an example of a 

method for determination of sequence identity between two analogues the two peptides 

[AibS]GLP-1(7-37) and GLP-1(7-37) are aligned. The sequence identity of [AibS]GLP-1(7-37) 

relative to GLP-1(7-37) is given by the number of aligned identical residues minus the number of 

15 different residues divided by the total number of residues in GLP-1(7-37). Accordingly, in said 

example the sequence identity is (31-1)/31. In one embodiment non-peptide moieties of the 

GLP-1 agonist are not included when determining sequence identity. 

In one embodiment the GLP-1 agonist is a derivative. In one embodiment the term 

"derivative" as used herein in the context of a GLP-1 agonist, peptide or analogue means a 

20 chemically modified GLP-1 agonist, peptide or analogue, in which one or more substituents 

have been covalently attached to the agonist, peptide or analogue. The substituent may also be 

referred to as a side chain. Typical modifications are amides, carbohydrates, alkyl groups, acyl 

groups, esters and the like. An example of a derivative of GLP-1(7-37) is N£26-(y-Glu(N□-

hexadecanoyl)) - [Arg34
, Lys25

]) GLP-1 (7- 37). 

25 In a particular embodiment, the side chain is capable of forming non-covalent 

aggregates with albumin, thereby promoting the circulation of the GLP-1 agonist with the blood 

stream, and also having the effect of protracting the time of action of the GLP-1 agonist, due to 

the fact that the aggregate of the GLP-1 agonist and albumin is only slowly disintegrated to 

release the active pharmaceutical ingredient. Thus, the substituent, or side chain, as a whole 

30 may be referred to as an albumin binding moiety. 

In particular embodiments, the side chain has at least 10 carbon atoms, or at least 15, 

20, 25, 30, 35, or at least 40 carbon atoms. In further particular embodiments, the side chain 

may further include at least 5 hetero atoms, in particular O and N, for example at least 7, 9, 10, 

12, 15, 17, or at least 20 hetero atoms, such as at least 1, 2, or 3 N-atoms, and/or at least 3, 6, 
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9, 12, or 15 O-atoms. 

In another particular embodiment the albumin binding moiety comprises a portion 

which is particularly relevant for the albumin binding and thereby the protraction, which portion 

may accordingly be referred to as a protracting moiety. The protracting moiety may be at, or 

5 near, the opposite end of the albumin binding moiety, relative to its point of attachment to the 

peptide. 

In a still further particular embodiment the albumin binding moiety comprises a portion 

in between the protracting moiety and the point of attachment to the peptide, which portion may 

be referred to as a linker, linker moiety, spacer, or the like. The linker may be optional, and 

10 hence in that case the albumin binding moiety may be identical to the protracting moiety. 

In particular embodiments, the albumin binding moiety and/or the protracting moiety is 

lipophilic, and/or negatively charged at physiological pH (7.4). 

The albumin binding moiety, the protracting moiety, or the linker may be covalently 

attached to a lysine residue of the GLP-1 peptide by acylation. Additional or alternative 

15 conjugation chemistry includes alkylation, ester formation, or amide formation, or coupling to a 

cysteine residue, such as by maleimide or haloacetamide (such as bromo-/fluoro-/iodo-) 

coupling. 

In one embodiment an active ester of the albumin binding moiety, e.g. comprising a 

protracting moiety and a linker, is covalently linked to an amino group of a lysine residue, e.g. 

20 the epsilon amino group thereof, under formation of an amide bond (this process being referred 

to as acylation). 

Unless otherwise stated, when reference is made to an acylation of a lysine residue, it 

is understood to be to the epsilon-amino group thereof. 

For the present purposes, the terms "albumin binding moiety", "protracting moiety", and 

25 "linker" may include the unreacted as well as the reacted forms of these molecules. Whether or 

not one or the other form is meant is clear from the context in which the term is used. 

30 

For the attachment to the GLP-1 agonist, the acid group of the fatty acid, or one of the 

acid groups of the fatty diacid, forms an amide bond with the epsilon amino group of a lysine 

residue in the GLP-1 peptide, e.g. via a linker. 

In one embodiment the term "fatty acid" refers to aliphatic monocarboxylic acids having 

from 4 to 28 carbon atoms, it is optionally unbranched, and/or even numbered, and it may be 

saturated or unsaturated. 
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In one embodiment the term "fatty diacid" refers to fatty acids as defined above but with 

an additional carboxylic acid group in the omega position. Thus, fatty diacids are dicarboxylic 

acids. 

Each of the two linkers of the GLP-1 agonist of the invention may comprise the 

5 following first linker element: 

Chem. 5: 

wherein k is an integer in the range of 1-5, and n is an integer in the range of 1-5. 

In a particular embodiment, when k=1 and n= 1, this linker element may be designated 

10 OEG, or a di-radical of 8-amino-3,6-dioxaoctanic acid, and/or it may be represented by the 

following formula: 

Chem. Sa: 

*-NH-(CH2)2-O-(CH2)2-O-CHrCO-*. 

In another particular embodiment, each linker of the GLP-1 agonist of the invention 

15 may further comprise, independently, a second linker element, e.g. a Glu di-radical, such as 

Chem. 6 and/or Chem. 7: 

20 

Chem. 6: 

Chem. 7: 

H 
,,....N 

* 

N 
I 

0 

* * 

* 

wherein the Glu di-radical may be included p times, where pis an integer in the range of 1-3. 

Chem. 6 may also be referred to as gamma-Glu, or briefly gGlu, due to the fact that it is 

the gamma carboxy group of the amino acid glutamic acid which is here used for connection to 

another linker element, or to the epsilon-amino group of lysine. As explained above, the other 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0044

5 

Attorney Docket No.: 8545US02 Inventors: JENSEN et al. 
19/40 

linker element may, for example, be another Glu residue, or an OEG molecule. The amino 

group of Glu in turn forms an amide bond with the carboxy group of the protracting moiety, or 

with the carboxy group of, e.g., an OEG molecule, if present, or with the gamma-carboxy group 

of, e.g., another Glu, if present. 

Chem. 7 may also be referred to as alpha-Glu, or briefly aGlu, or simply Glu, due to the 

fact that it is the alpha carboxy group of the amino acid glutamic acid which is here used for 

connection to another linker element, or to the epsilon-amino group of lysine. 

The above structures of Chem. 6 and Chem. 7 cover the L-form, as well as the D-form 

of Glu. In particular embodiments, Chem. 6 and/or Chem. 7 is/are, independently, a) in the L-

10 form, orb) in the D-form. 

In still further particular embodiments the linker has a) from 5 to 41 C-atoms; and/orb) 

from 4 to 28 hetero atoms. 

The concentration in plasma of the GLP-1 agonists of the invention may be determined 

15 using any suitable method. For example, LC-MS (Liquid Chromatography Mass Spectroscopy) 

may be used, or immunoassays such as RIA (Radio Immune Assay), ELISA (Enzyme-Linked 

Immune Sorbent Assay), and LOCI (Luminescence Oxygen Channeling lmmunoasssay). 

General protocols for suitable RIA and ELISA assays are found in, e.g., WO09/030738 on p. 

116-118. A preferred assay is the LOCI (Luminescent Oxygen Channeling Immunoassay), 

20 generally as described for the determination of insulin by Poulsen and Jensen in Journal of 

Biomolecular Screening 2007, vol. 12, p. 240-247 - briefly blood samples may be collected at 

desired intervals, plasma separated, immediately frozen, and kept at -20°C until analyzed for 

plasma concentration of the respective GLP-1 agonist; the donor beads are coated with 

streptavidin, while acceptor beads are conjugated with a monoclonal antibody recognising a 

25 mid-IC-terminal epitope of the peptide; another monoclonal antibody, specific for the N­

terminus, is biotinylated; the three reactants are combined with the analyte and formed a two­

sited immune-complex; illumination of the complex releases singlet oxygen atoms from the 

donor beads, which are channeled into the acceptor beads and triggered chemiluminescence 

which may be measured in an Envision plate reader; the amount of light is proportional to the 

30 concentration of the compound. 

In one embodiment the term "Aib" as used herein refers to a-aminoisobutyric acid. 

PHARMACEUTICAL COM POSITIONS 

An administered dose may contain from 5 mg - 100 mg of the GLP-1 agonist, or from 
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5-50 mg, or from 5-20 mg, or from 5-10 mg of the GLP-1 agonist. 

In one embodiment the composition is BYDUREON® (a long acting release formula of 

exenatide in PLGA particles). 

Pharmaceutical compositions comprising a GLP-1 agonist of the invention or a 

5 pharmaceutically acceptable salt, amide, or ester thereof, and a pharmaceutically acceptable 

excipient may be prepared as is known in the art. 

In one embodiment the term "excipient" broadly refers to any component other than the 

active therapeutic ingredient(s). The excipient may be an inert substance, an inactive 

substance, and/or a not medicinally active substance. The formulation of pharmaceutically 

10 active ingredients with various excipients is known in the art, see e.g. Remington: The Science 

and Practice of Pharmacy ( e.g. 19th edition (1995), and any later editions). Non-limiting 

examples of excipients are: solvents, diluents, buffers, preservatives, tonicity regulating agents 

(e.g isotonic agents), chelating agents, stabilisers (e.g. oxidation inhibitors, aggregation 

inhibitors, surfactants, and/or protease inhibitors). 

15 Examples of formulations include liquid formulations, i.e. aqueous formulations 

comprising water. A liquid formulation may be a solution, or a suspension. An aqueous 

formulation typically comprises at least 50% w/w water, or at least 60%, 70%, 80%, or even at 

least 90% w/w of water. 

Alternatively, a pharmaceutical composition may be a solid formulation, e.g. a freeze-

20 dried or spray-dried composition, which may be used as is, or whereto the physician or the 

patient adds solvents, and/or diluents prior to use. 

The pH in an aqueous formulation may be anything between pH 3 and pH 10, for 

example from about 7.0 to about 9.5; or from about 3.0 to about 7.0. 

Still further, a pharmaceutical composition may be formulated as is known in the art of 

25 oral formulations of insulinotropic compounds, e.g. using any one or more of the formulations 

described in WO 2008/145728. 

A composition may be administered in several dosage forms, for example as a 

solution; a suspension; an emulsion; a microemulsion; multiple emulsions; a foam; a salve; a 

paste; a plaster; an ointment; a tablet; a coated tablet; a chewing gum; a rinse; a capsule such 

30 as hard or soft gelatine capsules; a suppositorium; a rectal capsule; drops; a gel; a spray; a 

powder; an aerosol; an inhalant; eye drops; an ophthalmic ointment; an ophthalmic rinse; a 

vaginal pessary; a vaginal ring; a vaginal ointment; an injection solution; an in situ transforming 

solution such as in situ gelling, setting, precipitating, and in situ crystallisation; an infusion 

solution; or as an implant. 
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A composition may further be compounded in a drug carrier or drug delivery system, 

e.g. in order to improve stability, bioavailability, and/or solubility. In a particular embodiment a 

composition may be attached to such system through covalent, hydrophobic, and/or 

electrostatic interactions. The purpose of such compounding may be, e.g., to decrease adverse 

5 effects, achieve chronotherapy, and/or increase patient compliance. 

A composition may also be used in the formulation of controlled, sustained, protracting, 

retarded, and/or slow release drug delivery systems. 

The composition may be administered by parenteral administration. Parenteral 

administration may be performed by subcutaneous, intramuscular, intraperitoneal, or 

10 intravenous injection by means of a syringe, optionally a pen-like syringe, or by means of an 

infusion pump. 

PRODUCTION PROCESSES 

In one embodiment GLP-1 peptides can be produced by appropriate derivatisation of 

an appropriate peptide backbone which has been produced by recombinant DNA technology or 

15 by peptide synthesis (e.g., Merrifield-type solid phase synthesis) as known in the art of peptide 

synthesis and peptide chemistry. 

In one embodiment the production of peptides like GLP-1(7-37) and GLP-1 analogues 

is well known in the art. The GLP-1 moiety of the GLP-1 peptide of the invention (or fragments 

thereof) may for instance be produced by classical peptide synthesis, e.g., solid phase peptide 

20 synthesis using t-Boc or Fmoc chemistry or other well established techniques, see, e.g., Greene 

and Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons, 1999, Florencio 

Zaragoza Dorwald, "Organic Synthesis on solid Phase", Wiley-VCH Verlag GmbH, 2000, and 

"Fmoc Solid Phase Peptide Synthesis", Edited by W.C. Chan and P.O. White, Oxford University 

Press, 2000. 

25 

30 

In one embodiment GLP-1 agonists may be produced by recombinant methods, viz. by 

culturing a host cell containing a DNA sequence encoding the GLP-1 agonist and capable of 

expressing the peptide in a suitable nutrient medium under conditions permitting the expression 

of the peptide. Non-limiting examples of host cells suitable for expression of these peptides are: 

Escherichia coli, Saccharomyces cerevisiae, as well as mammalian BHK or CHO cell lines. 

In one embodiment GLP-1 agonists of the invention which include non-natural amino 

acids and/or a covalently attached N-terminal mono- or dipeptide mimetic may e.g. be produced 

as described in the experimental part. Or see e.g., Hodgson et al: "The synthesis of peptides 

and proteins containing non-natural amino acids", Chemical Society Reviews, vol. 33, no. 7 
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(2004), p. 422-430; and WO 2009/083549 A1 entitled "Semi-recombinant preparation of GLP-1 

analogues". 

EMBODIMENTS 

The following are non-limiting embodiments of the invention: 

5 1. A method for reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, said method 

comprising administration of a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0. 7 mg per week, such an amount equivalent to at least 0. 7 mg semaglutide per week. 

2. A method for treating or preventing obesity, for reducing body weight and/or food intake, or 

10 for inducing satiety, said method comprising administration of a GLP-1 agonist to a subject in 

need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week. 

3. The method according to any one of the preceding embodiments, wherein said method 

comprises delaying or preventing diabetic disease progression. 

15 4. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist has a half-life of at least 24 hours, such as at least 48 hours, at least 60 hours, or at 

least 72 hours, or such as at least 84 hours, at least 96 hours, or at least 108 hours, or 

optionally at least 120 hours, at least 132 hours, or at least 144 hours, wherein said half-life 

optionally is determined by Assay (II). 

20 5. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered twice weekly or less often, once weekly or less often, such as less often 

than once weekly or once every secondly week or less often, or such as once every third week 

or less often or once a month or less often. 

6. The method according to any one of the preceding embodiments, wherein said GLP-1 

25 agonist is administered in an amount of at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such 

as at least 1.4 mg or at least 1.6 mg, per week. 

7. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 

1.2 mg, such as at least 1.4 mg or at least 1.6 mg, semaglutide per week. 

30 8. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount which provides an improved a) reduction in HbA 1c orb) 

reduction in body weight compared to administration of 1.8 mg liraglutide or less, such as 0.8 

mg liraglutide or less, per day. 
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9. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is selected from the group consisting of semaglutide, exenatide, albiglutide, and 

dulaglutide. 

10. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 agonist is administered by parenteral administration, such as subcutaneous injection. 

11. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered simultaneously or sequentially with another therapeutic agent. 

12. The method according to any one of any one of the preceding embodiments, wherein the 

GLP-1 agonist is a GLP-1 peptide. 

10 13. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the formula (I) (SEQ ID NO: 5): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa16-Ser-Xaa18-Xaa19Xaa20GluXaa2r 

Xaa23-Ala-Xaa2s-Xaa2a-Xaa2r Phe-l le-Xaa30-T rp-Leu-Xaa33-Xaa34-Xaa3s-Xaa3a­

Xaa3r Xaa3a-Xaa39-Xaa40-Xaa41-Xaa4r Xaa43-Xaa44-Xaa4s-Xaa4a 

15 Formula (I) 

wherein 

20 

25 

30 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy­

histidine, homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa16 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 
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Xaa34 is Lys, Glu, Asn or Arg; 

Xaa3s is Gly or Aib; 

Xaa3a is Arg, Gly or Lys; 

24/40 

Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa38 is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa4a is amide or is absent; 

Inventors: JENSEN et al. 

provided that if Xaa3s, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa4s or Xaa4a is absent then 

15 each amino acid residue downstream is also absent. 

14. The method according to any one of the preceding embodiments, wherein said polypeptide 

is a GLP-1 peptide comprising the amino acid sequence of formula (II) (SEQ ID NO: 6): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

Ala-Ala-Xaa2a-GI u-Phe-l le-Xaa30-T rp-Leu-Val-Xaa34-Xaa3s-Xaa3a-Xaa31 Xaa3s 

20 Formula (II) 

25 

30 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N□-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa3s is Gly or Aib; 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0050

Attorney Docket No.: 8545US02 

Xaa3a is Arg or Lys; 
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Xaa38 is Lys, amide or is absent. 
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15. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), GLP-1 

(7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. 

16. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

10 17. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 5 amino acid residues which have been substituted, inserted or 

deleted as compared to GLP-1 (7-37). 

18. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 4 amino acid residues which are not encoded by the genetic 

15 code. 

19. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide is a DPPIV protected GLP-1 peptide. 

20. The method according to any one of the preceding embodiments, wherein GLP-1 peptide is 

DPPIV stabilised. 

20 21. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises an Aib residue in position 8. 

22. The method according to any one of the preceding embodiments, wherein the amino acid 

residue in position 7 of said GLP-1 peptide is selected from the group consisting of D-histidine, 

desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, homohistidine, N□-acetyl-histidine, a-

25 fluoromethyl-histidine, a-methyl-histidine, 3-pyridylalanine, 2-pyridylalanine and 4-

pyridylalanine. 

23. The method according to any one of embodiments 7 to 16, wherein said GLP-1 peptide is 

attached to said hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 

relative to the amino acid sequence of GLP-1 (7-37). 

30 24. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is exendin-4, an exendin-4-analogue, or a derivative of exendin-4. 

25. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 
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Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

26. The method according to any one of the preceding embodiments wherein one albumin 

binding residue via said hydrophilic spacer is attached to the C-terminal amino acid residue of 

5 said GLP-1 peptide. 

27. The method according to any one of the preceding embodiments, wherein a second albumin 

binding residue is attached to an amino acid residue which is not the C-terminal amino acid 

residue. 

28. The method according to any one of the preceding embodiments, wherein the GLP-1 

10 peptide is selected from the group consisting of semaglutide, albiglutide and dulaglitide. 

29. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

H is-Aib-GI u-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-GI u-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-I le-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

15 30. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-

Gly-Gln-Ala-Ala-Lys-Glu-Phe-I le-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)-

genetically fused to human albumin. 

20 31. The method according to any one of the preceding embodiments wherein the GLP-1 peptide 

is dulaglitide. 

32. The method according to any one of the preceding embodiments wherein the GLP-1 agonist 

has an EC50 at or below 3000pM, such as at or below 500pM or at or below 100 pM, optionally 

determined by Assay (I). 

25 33. A GLP-1 agonist for use in the reduction of HbA1c or for use in the prevention or treatment 

of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin dependent 

diabetes comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

such an amount equivalent to at least 0.7 mg semaglutide per week. 

34. A GLP-1 agonist for use in the prevention or treatment of obesity, in the reduction of body 

30 weight and/or food intake, or in the induction satiety comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

semaglutide per week. 

35. A GLP-1 agonist for use according to embodiment 33 or 34, wherein the GLP-1 agonist 

and/or administration is as defined in any of embodiments 1-32 or 40. 
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36. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in reduction of HbA1c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, wherein said 

GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

5 equivalent to at least 0.7 mg semaglutide per week. 

37. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in the prevention or treatment of obesity, in the reduction of body weight 

and/or food intake, or in the induction satiety, wherein said GLP-1 agonist is administered in an 

amount of at least 0. 7 mg per week, such an amount equivalent to at least 0. 7 mg semaglutide 

10 per week. 

38. A composition for use according to any one of the preceding embodiments, wherein said 

GLP-1 agonist and/or administration is as defined in any one of embodiments 1-32 or 40. 

39. A composition for use according to any one of the preceding embodiments, wherein said 

composition comprises the Bydureon® composition. 

15 40. The method according to any one of the preceding claims, wherein the method comprises 

prevention, treatment, reduction or induction in one or more diseases or conditions defined in 

any one of the previous embodiments. 

EXAMPLES 

20 Abbreviations 

The following abbreviations are used in the following, in alphabetical order: 

ADA: American Diabetes Association 

Example 1: The Glp-1 Peptide Semaglutide Provides Reduced HbA 1 c and Body Weight 

Semaglutide is a unique acylated GLP-1 peptide with a half-life of 160 hours. The aim 

25 was to investigate HbA 1 c dose-response of once-weekly doses of semaglutide (five dose­

levels) in subjects with type 2 diabetes. Safety, tolerability and pharmacodynamics of 

semaglutide versus placebo and open-label once-daily liraglutide were also investigated. 

Materials and methods 

30 Liraglutide may be prepared as described in Example 37 of WO98/08871. Semaglutide 

may be prepared as described in Example 4 of WO2006/097537. The composition of the GLP-1 

agonists administered may be formulated as isotonic aqueous solutions with a phosphate 
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buffer, such as a sodium dihydrogen phosphate buffer, having a pH in the range 7.0-9.0, such 

as pH 7.4 or pH 8.15, for example further comprising the excipients propylene glycol and 

phenol. The composition of the GLP-1 agonists administered may be as described in 

WO2003/002136 or WO2005/049061. The placebo composition may be identical to the 

5 composition of the GLP-1 agonists, but not containing a GLP-1 agonist. 

In a 12-week, randomised, double-blind, placebo-controlled trial, 411 human subjects 

(n=43-50 per group) with type 2 diabetes were exposed. Participants (male/female 65/35%; 

baseline HbA 1c (mean±SD) 8.1±0.8%; baseline body weight 87.5±13.8 kg; duration of diabetes 

2.6±3.1 years; metformin only/diet and exercise alone 80/20%) received subcutaneous injection 

10 of one of five semaglutide doses (0.1-1.6 mg) once weekly, open-label liraglutide (1.2 mg, 1.8 

mg) once daily, or placebo once weekly. Two of the semaglutide doses were titrated (T) in 

weekly increments of 0.4 mg. The primary endpoint was change in HbA 1 c from baseline. 

Secondary efficacy endpoints included proportion of subjects reaching ADA HbA1c target (<7%) 

and change in body weight. Change and percentage to target were analysed by ANOVA and 

15 logistic regression, respectively. Comparisons between semaglutide and liraglutide were not 

corrected for multiplicity. Baseline characteristics of the subjects are shown in Table 1. 

Table 1. Baseline characteristics of subjects 

Semaglutide Liraglutide 

Placebo 0.1 0.2 0.4 0.8 0.8 1.6 1.2 1.8 

mg mg mg mg mgT mgT mg mg 

Exposed* 46 47 43 48 42 43 47 45 50 

subjects 

D&E: 22:78 23:77 14:86 23:77 19:81 16:84 19:81 18:82 24:76 

metformin 

(%) 

Female: 39:61 34:66 30:70 23:77 48:52 37:63 45:55 31:69 30:70 

male(%) 

Age (years) 55.3 55.2 54.7 53.8 55.0 55.9 56.4 54.8 54.3 

(10.6) (10 .1) (10.0) (10.2) (9.7) (7.9) (10.5) (9.2) (10.1) 

Duration of 2.4 3.6 2.3 2.0 3.0 2.6 1.8 3.3 2.5 

diabetes (3.3) (5.0) (2.7) (2.3) (3.0) (2.1) (2.0) (3.4) (2.6) 

(years) 
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HbA1c (%) 8.1 8.2 8.2 8.1 8.2 8.0 8.0 8.0 8.1 

(0.8) (0.9) (0.9) (0.9) (0.9) (0.8) (0.7) (0.8) (0.7) 

FPG 8.9 9.8 9.5 9.3 9.5 9.6 9.0 9.0 9.3 

(mmol/L) (1.5) (2.7) (2.5) (2.1) (2.4) (2.1) (1.9) (2.3) (2.0) 

Weight (kg) 90.5 89.5 86.3 87.0 85.9 85.7 84.5 90.5 87.2 

(13.0) (14.2) (15.1) (14.0) (15.1) (12.6) (14.0) (13.5) (13.1) 

BMI (kg/m2) 31.7 31.5 30.4 29.7 30.7 31.2 30.9 31.0 30.9 

(3.8) (4.6) (3.9) (4.5) (4.5) (4.2) (4.7) (4.6) (4.6) 

Data are mean (SD) unless otherwise stated. *: Number of subjects exposed to actual 

treatment. D&E: Diet and exercise. FPG: Fasting plasma glucose. BMI: Body mass index. 

Results 

In the full analysis set, semaglutide (2::0.2 mg) dose-dependently reduced HbA1c from 

baseline (Fig. 1), and increased the likelihood of achieving HbA 1c <7% (p<0.05 vs. placebo for 

doses 2::0.2 mg). The results with respect to change in HbA 1c are shown in Fig. 1. The change 

in HbA1c in fig. 1 is from baseline at week 12. Fig. 2 shows the change in HbA1c over time with 

the different treatments. Treatment with semaglutide 2::0.8 mg numerically brought more patients 

10 to target than liraglutide 1.8 mg (0.8 mg T 69%, 0.8 mg 73%, 1.6 mg T 81% vs. liraglutide 1.8 

mg 57%).The results (see e.g. Fig. 1) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, 

or 1.6 mg T improved reduction of HbA 1 c compared to treatment with liraglutide 1.2 mg or 1.8 

mg; furthermore, treatment with semaglutide 1.6 mg T was statistically superior to treatment 

with liraglutide 1.2 mg or 1.8 mg with respect to reduction of HbA 1 c (based on unadjusted 

15 means). Fig. 3 shows the percentage and the number of subjects reaching the AACE or ADA 

criteria for glycaemic control with the different treatments. The results (see Fig. 3) shows that 

treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg T improved the percentage and the 

number of subjects reaching the AACE or ADA criteria for glycaemic control compared to 

treatment with liraglutide 1.2 mg or 1.8 mg. 

20 Body weight was dose-dependently reduced from baseline by up to 4.8 kg vs. placebo 

1.2 kg (p<0.01 for doses .::0.8 mg). Fig. 4 and 5 shows mean body weight change versus time 

and body weight change from baseline at week 12, respectively, with the different treatments. 

The results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg 

T increased reduction of body weight compared to treatment with liraglutide 1.2 mg or 1.8 mg. 

25 Furthermore, the results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg T or 1.6 

mg T was statistically superior to treatment with liraglutide 1.8 mg with respect to reduction of 
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body weight; and that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg Twas statistically 

superior to liraglutide 1.2 mg with respect to reduction of body weight (based on unadjusted 

means). 

There were no reports of pancreatitis or treatment-related changes in blood calcitonin. 

5 Proportion of subjects with nausea and vomiting increased with dose, but were generally mild or 

moderate and ameliorated by titration. Withdrawals due to gastrointestinal adverse events were 

4.7%-27.7% for semaglutide and 2.2%-10% for liraglutide. Few subjects reported minor 

hypoglycaemia (semaglutide n=5, liraglutide n=3); no major hypoglycaemia. Injection site 

reactions were reported by 7 subjects: semaglutide n=2; liraglutide n=5. One subject 

10 (semaglutide 1.6 mg T) developed low titre non-neutralising anti-semaglutide antibodies (no 

cross-reaction to native GLP-1). 

Conclusion 

Over 12 weeks, semaglutide dose-dependently reduced HbA1c and body weight. The 

15 effect of semaglutide 0.4 mg on glycaemic control and body weight was comparable to that of 

liraglutide 1.2 mg, while semaglutide 2::0.8 mg appeared to bring more subjects to target and 

provided better weight loss than liraglutide 1.8 mg. No semaglutide safety concerns were 

identified. Dose escalation was not a major focus of this trial and it will be optimised in future 

clinical trials. 

20 

Pharmacological Methods 

Assay (I): In Vitro Potency 

The purpose of this example is to test the activity, or potency, of GLP-1 agonists in 

vitro. The potencies of GLP-1 agonists may be determined as described below, i.e. as the 

25 stimulation of the formation of cyclic AMP (cAMP) in a medium containing membranes 

expressing the human GLP-1 receptor. 

Principle 

Purified plasma membranes from a stable transfected cell line, BHK467-12A (tk-ts13), 

expressing the human GLP-1 receptor are stimulated with the GLP-1 agonist in question, and 

30 the potency of cAMP production is measured using the AlphaScreenTM cAMP Assay Kit from 

Perkin Elmer Life Sciences. The basic principle of The AlphaScreen Assay is a competition 

between endogenous cAMP and exogenously added biotin-cAMP. The capture of cAMP is 
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achieved by using a specific antibody conjugated to acceptor beads. 

Cell culture and preparation of membranes 

Inventors: JENSEN et al. 

A stable transfected cell line and a high expressing clone are selected for screening. 

The cells are grown at 5% CO2 in DMEM, 5% FCS, 1% Pen/Strep (Penicillin/Streptomycin) and 

5 0.5 mg/ml of the selection marker G418. 

Cells at approximate 80% confluence are washed 2X with PBS and harvested with 

Versene (aqueous solution of the tetrasodium salt of ethylenediaminetetraacetic acid), 

centrifuged 5 min at 1000 rpm and the supernatant removed. The additional steps are all made 

on ice. The cell pellet is homogenised by the Ultrathurax for 20-30 sec. in 10 ml of Buffer 1 (20 

10 mM Na-HEPES, 10 mM EDTA, pH=7.4), centrifuged 15 min at 20,000 rpm and the pellet 

resuspended in 10 ml of Buffer 2 (20 mM Na-HEPES, 0.1 mM EDTA, pH=7.4). The suspension 

is homogenised for 20-30 sec and centrifuged 15 min at 20,000 rpm. Suspension in Buffer 2, 

homogenisation and centrifugation is repeated once and the membranes are resuspended in 

Buffer 2. The protein concentration is determined and the membranes stored at -80°C until use. 

15 The assay is performed in ½-area 96-well plates, flat bottom (e.g. Costar cat. no:3693). 

The final volume per well is 50 µI. 

Solutions and reagents 

Exemplary solutions and reagents are given below. 

AlphaScreen cAMP Assay Kit from Perkin Elmer Life Sciences (cat. No: 6760625M); 

20 containing Anti-cAMP Acceptor beads (10 U/µI), Streptavidin Donor beads (10 U/µI) and 

Biotinylated-cAMP (133 U/µI). 

AlphaScreen Buffer, pH=7.4: 50 mM TRIS-HCI (Sigma, cat.no: T3253); 5 mM HEPES 

(Sigma, cat.no: H3375); 10 mM MgCl
2

, 6H
2
0 (Merck, cat.no: 5833); 150 mM NaCl (Sigma, 

cat.no: S9625); 0.01 % Tween (Merck, cat.no: 822184). The following was added to the 

25 AlphaScreen Buffer prior to use (final concentrations indicated): BSA (Sigma, cat. no. A7906): 

0.1%; IBMX (Sigma, cat. no. 15879): 0.5 mM; ATP (Sigma, cat. no. A7699): 1 mM; GTP (Sigma, 

cat. no. G8877): 1 µM. 

cAMP standard (dilution factor in assay = 5): cAMP Solution: 5 µL of a 5 mM cAMP­

stock + 495 µL AlphaScreen Buffer. 

30 Suitable dilution series in AlphaScreen Buffer are prepared of the cAMP standard as 

well as the GLP-1 agonist to be tested, e.g. the following eight concentrations of the GLP-1 
-7 -8 -9 -10 -11 -12 -13 -14 -6 -

agonist: 10 , 10 , 10 , 10 , 10 , 10 , 10 and 10 M, and a series from, e.g., 10 to 3x10 
11 

of cAMP. 

Membrane/Acceptor beads 
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Use hGLP-1/ BHK 467-12A membranes; 6 µg/well corresponding to 0.6 mg/ml (the 

amount of membranes used pr. well may vary) 

"No membranes": Acceptor Beads (15µg/ml final) in AlphaScreen buffer 

"6 µg/well membranes": membranes + Acceptor Beads (15µg/ml final) in AlphaScreen 

5 buffer 

10 

Add 10 µI "No membranes" to the cAMP standard (per well in duplicates) and the 

positive and negative controls 

Add 10 µI "6 µg/well membranes" to GLP-1 and GLP-1 agonists (per well in 

duplicates/triplicates) 

Pos. Control: 10 µI "no membranes"+ 10 µI AlphaScreen Buffer 

Neg. Control: 10 µI "no membranes"+ 10 µI cAMP Stock Solution (50µM) 

As the beads are sensitive to direct light, any handling is in the dark (as dark as 

possible), or in green light. All dilutions are made on ice. 

Procedure 

15 1. Make the AlphaScreen Buffer. 

2. Dissolve and dilute the GLP-1 agonists/cAMP standard in AlphaScreen Buffer. 

3. Make the Donor Beads solution and incubate 30 min. at RT. 

4. Add the cAMP/GLP-1 agonists to the plate: 10 µI per well. 

5. 

20 6. 

Prepare membrane/Acceptor Beads solution and add this to the plates: 10 µI per well. 

Add the Donor Beads: 30 µI per well. 

7. Wrap the plate in aluminum foil and incubate on the shaker for 3 hours (very slowly) at 

RT. 

8. Count on AlphaScreen - each plate pre incubates in the AlphaScreen for 3 minutes 

before counting. 

25 The EC50 [pM] values may be calculated using the Graph-Pad Prism software (version 

5). If desired, the fold variation in relation to GLP-1 may be calculated as EC
50 

(GLP-1)/ EC50 

(analogue) - 3693.2. 

Assay (II): Half-life in Minipigs 

The purpose of this study is to determine the protraction in vivo of GLP-1 agonists after 

30 i.v. administration to minipigs, i.e. the prolongation of their time of action. This is done in a 

pharmacokinetic (PK) study, where the terminal half-life of the GLP-1 agonist in question is 

determined. By terminal half-life is generally meant the period of time it takes to halve a certain 

plasma concentration, measured after the initial distribution phase. 
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Male Gottingen minipigs are obtained from Ellegaard Gottingen Minipigs (Dalmose, 

Denmark) approximately 7-14 months of age and weighing from approximately 16-35 kg are 

used in the studies. The minipigs are housed individually and fed restrictedly once or twice daily 

with SOS minipig diet (Special Diets Services, Essex, UK). After at least 2 weeks of 

5 acclimatisation two permanent central venous catheters are implanted in vena cava caudalis or 

cranialis in each animal. The animals are allowed 1 week recovery after the surgery, and are 

then used for repeated pharmacokinetic studies with a suitable wash-out period between 

dosings. 

The animals are fasted for approximately 18 h before dosing and for at least 4 h after 

10 dosing, but have ad libitum access to water during the whole period. 

The GLP-1 agonist is dissolved in 50 mM sodium phosphate, 145 mM sodium chloride, 

0.05% tween 80, pH 7.4 to a concentration of usually from 20-60 nmol/ml. Intravenous injections 

(the volume corresponding to usually 1-2 nmol/kg, for example 0.033ml/kg) of the compounds 

are given through one catheter, and blood is sampled at predefined time points for up till 13 

15 days post dosing (preferably through the other catheter). Blood samples (for example 0.8 ml) 

are collected in EDTA buffer (8mM) and then centrifuged at 4°C and 1942G for 10 minutes. 

Plasma is pippetted into Micronic tubes on dry ice, and kept at -20°C until analyzed for plasma 

concentration of the respective GLP-1 compound using ELISA or a similar antibody based 

assay or LC-MS. Individual plasma concentration-time profiles are analyzed by a non-

20 compartmental model in WinNonlin v. 5.0 (Pharsight Inc., Mountain View, CA, USA), and the 

resulting terminal half-lives (harmonic mean) determined. 

Assay (Ill): Effect on Blood Glucose and Body Weight 

The purpose of the study is to verify the effect of GLP-1 agonists on blood glucose 

(BG) and body weight (BW) in a diabetic setting. GLP-1 agonists may be tested in a dose-

25 response study in an obese, diabetic mouse model (db/db mice) as described in the following. 

Fifty db/db mice (Taconic, Denmark), fed from birth with the diet NIH31 (NIH 31M 

Rodent Diet, commercially available from Taconic Farms, Inc., US, see www.taconic.com), are 

enrolled for the study at the age of 7-9 weeks The mice are given free access to standard chow 

(e.g. Altromin 1324, Brogaarden, Gentofte, Denmark) and tap water and kept at 24°C. After 1-2 

30 weeks of acclimatisation, the basal blood glucose is assessed twice on two consecutive days 

(i.e. at 9 am). The 8 mice with the lowest blood glucose values may be excluded from the 

experiments. Based on the mean blood glucose values, the remaining 42 mice may be selected 

for further experimentation and allocated to 7 groups (n=6) with matching blood glucose levels. 
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The mice may be used in experiments with duration of 5 days for up to 4 times. After the last 

experiment the mice are euthanised. 

The seven groups may receive treatment as follows: 

1: Vehicle, subcutaneous 

5 2: GLP-1 agonist, 0.3 nmol/kg, subcutaneous 

3: GLP-1 agonist, 1.0 nmol/kg, subcutaneous 

4: GLP-1 agonist, 3.0 nmol/kg, subcutaneous 

5: GLP-1 agonist, 10 nmol/kg, subcutaneous 

6: GLP-1 agonist, 30 nmol/kg, subcutaneous 

10 7: GLP-1 agonist, 100 nmol/kg, subcutaneous 

15 

Vehicle: 50mM sodium phosphate, 145 mM sodium chloride, 0.05% tween 80, pH 7.4. 

The GLP-1 agonist is dissolved in the vehicle, e.g. to concentrations of 0.05, 0.17, 0.5, 

1.7, 5.0 and 17.0 nmol/ml. Animals are dosed subcutaneous with a dose-volume of 6 ml/kg (i.e. 

300 µI per 50 g mouse). 

On the day of dosing, blood glucose is assessed at time -½h (8.30 am), where after the 

mice are weighed. The GLP-1 agonist is dosed at approximately 9 am (time 0). On the day of 

dosing, blood glucose is assessed e.g. at times 1, 2, 4 and 8 h (10 am, 11 am, 1 pm and 5 pm). 

On the following days, the blood glucose is assessed e.g. at time 24, 48, 72, and 96h 

after dosing (i.e. at 9 am on day 2, 3, 4, 5). On each day, the mice are weighed following blood 

20 glucose sampling. 

The mice are weighed individually on a digital weight. 

Samples for the measurement of blood glucose are obtained from the tail tip capillary 

of conscious mice. Blood, 10 µI, is collected into heparinised capillaries and transferred to 500 

µI glucose buffer (EKF system solution, Eppendorf, Germany). The glucose concentration is 

25 measured using the glucose oxidase method (glucose analyser Biosen 5040, EKF Diagnostic, 

GmbH, Barleben, Germany). The samples are kept at room temperature for up to 1 h until 

analysis. If analysis has to be postponed, samples are kept at 4°C for a maximum of 24 h. 

ED50 is the dose giving rise to half-maximal effect in nmol /kg. This value is calculated 

on the basis of the ability of the GLP-1 agonists to lower body weight as well as the ability to 

30 lower blood glucose, as explained below. 

ED50 for body weight is calculated as the dose giving rise to half-maximum effect on 

delta BW 24 hours following the subcutaneous administration of the GLP-1 agonist. For 

example, if the maximum decrease in body weight after 24 hours is 4.0 g, then ED50 bodyweight 

would be that dose in nmol/kg which gives rise to a decrease in body weight after 24 hours of 
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2.0 g. This dose (ED50 body weight) may be read from the dose-response curve. 

ED50 for blood glucose is calculated as the dose giving rise to half-maximum effect on 

AUC delta BG 8 hours following the subcutaneous administration of the GLP-1 agonist. 

The ED50 value may only be calculated if a proper sigmoidal dose-response 

5 relationship exists with a clear definition of the maximum response. Thus, if this would not be 

the case the GLP-1 agonist in question is re-tested in a different range of doses until the 

sigmoidal dose-response relationship is obtained. 

Assay (IV): Effect on Food Intake 

The purpose of this experiment is to investigate the effect of GLP-1 agonists on food 

10 intake in pigs. This is done in a pharmacodynamic (PD) study as described below, in which food 

intake is measured 1, 2, 3, and 4 days after administration of a single dose of the GLP-1 

agonist, as compared to a vehicle-treated control group. 

Female Landrace Yorkshire Duree (L YD) pigs, approximately 3 months of age, 

weighing approximately 30-35 kg are used (n=3-4 per group). The animals are housed in a 

15 group for 1-2 weeks during acclimatisation to the animal facilities. During the experimental 

period the animals are placed in individual pens from Monday morning to Friday afternoon for 

measurement of individual food intake. The animals are fed ad libitum with pig fodder 

(Svinefoder, Antonio) at all times both during the acclimatisation and the experimental period. 

Food intake is monitored on line by logging the weight of fodder every 15 minutes. The system 

20 used is Mpigwin (Ellegaard Systems, Faaborg, Denmark). 

The GLP-1 agonists are dissolved in a phosphate buffer (50 mM phosphate, 0.05% 

tween 80, pH 8) e.g. at concentrations of 12, 40, 120, 400 or 1200 nmol/ml corresponding to 

doses of 0.3, 1, 3, 10, or 30 nmol/kg. The phosphate buffer served as vehicle. Animals are 

dosed with a single subcutaneous dose of the GLP-1 agonist or vehicle (dose volume 0.025 

25 ml/kg) on the morning of day 1, and food intake is measured for 4 days after dosing. On the last 

day of each study, 4 days after dosing, a blood sample for measurement of plasma exposure of 

the GLP-1 agonist is taken from the heart in anaesthetised animals. The animals are thereafter 

euthanised with an intra-cardial overdose of pentobarbitone. Plasma content of the GLP-1 

agonist is analysed using ELISA or a similar antibody based assay. 

30 Food intake is calculated as mean ± SEM 24 h food intake on the 4 days. Statistical 

comparisons of the 24 hour food intake in the vehicle vs. GLP-1 agonist group on the 4 days are 

done using one-way or two-way-ANOVA repeated measures, followed by Bonferroni post-test. 
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Assay (V): Stability against Degradation by Intestinal Enzymes 

The purpose of this example is to test the stability against degradation by intestinal 

enzymes. GLP-1(7-37) may be used in the assay as a comparative compound. The strongest 

proteolytic activities in the intestine are of pancreatic origin and include the serine 

5 endopeptidases trypsin, chymotrypsin, and elastase as well as several types of 

carboxypeptidases. An assay with small intestine extract from rats was developed and used as 

described in the following. 

Extracts from rat small intestine 

Small intestines are prepared from rats and flushed with 8 ml of 150 mM NaCl, 20 mM 

10 Hepes pH 7.4. The solutions are centrifuged for 15 min at 4,600 rpm in a Heraeus Multifuge 3 

S-R centrifuge with a 75006445 rotor. The supernatants are removed and filtered through a 0.22 

µm Millipore Millex GV PVDF membrane. Filtrates of several animals are pooled to average out 

individual differences. 

The protein content of the obtained extracts is determined by Bradford Assay (see e.g. 

15 Analytical Biochemistry (1976), vol. 72, p. 248-254, and Analytical Biochemistry (1996), vol. 236 

p. 302-308). 

Degradation assay 

2.5 nmol of the GLP-1 agonists to be tested are incubated with the intestinal extract in 

a volume of 250 µI at 37°C over a period of one hour. Intestinal samples are assayed in 

20 presence of 20 mM Hepes at pH 7.4. The concentration of the intestinal extract is titrated in pilot 

experiments so that the half-life (t½) of GLP-1(7-37) is in the range of 10-20 minutes. The small 

intestine extract is used at a concentration of 1.4 µg/ml. All components except for the intestinal 

extract are mixed and pre-warmed for ten minutes at 37°C. Immediately after addition of the 

intestinal extract a sample of 50 µI is taken and mixed with the same volume of 1 % 

25 trifluoroacetic acid (TFA). Further samples are taken accordingly after 15, 30, and 60 minutes. 

Sample analysis 

UPLC analysis: 10 µI of the samples are analysed by UPLC using a Waters Acquity 

system with a BEH C18 1.7 µm 2.1 x 50 mm column and a 30 to 65% gradient of 0.1% TFA and 

0.07% TFA in acetonitrile over 5 minutes at a flow rate of 0.6 ml/min. After baseline subtraction 

30 the peak integrals of the intact compounds in the HPLC chromatogram recorded at a 

wavelength of 214 nm are determined. 

MALDI-TOF analysis: 1 µI of each sample is transferred to a Bruker/Eppendorf PAC 

HCCA 384 MALDI target. Analysis is performed with a Bruker Autoflex matrix-assisted laser 

desorption and ionisation - time of flight (MALDI-TOF) mass spectrometer using the pre-defined 
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method "PAC_measure" with an extended detection range of 500 to 5000 Da and the pre­

defined calibration method "PAC_calibrate". 

Data analysis: The peak integrals of the HPLC chromatograms are plotted against 

time. The half-life of the respective compound is calculated by fitting the data using SigmaPlot 

5 9.0 software and an equation for a 2-parameter exponential decay. For each GLP-1 agonist 

tested, the relative half-life (relative T ½) is calculated as the half-life (T ½) of the compound in 

question, divided by the half-life (T ½) of GLP-1 (7-37), determined in the same way. 

While certain features of the invention have been illustrated and described herein, 

many modifications, substitutions, changes, and equivalents will now occur to those of ordinary 

10 skill in the art. It is, therefore, to be understood that the appended claims are intended to cover 

all such modifications and changes as fall within the true spirit of the invention. 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

For: Use of Logn-Acting GLP-1 Peptides 

Confirmation No.: NIA 

Art Unit: NIA 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent 

and Trademark Office is hereby directed to the references listed on the attached PTOISBI08. It is 

respectfully requested that the information be expressly considered during the prosecution of the 

above-identified application, and that the references be made of record therein and appear among 

the "References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement accompanies the new patent application 

submitted herewith. 

In accordance with 37 C.F.R. § 1.98(d)(l), the references are not supplied because they 

were previously cited by or submitted to the Office in prior application number 141409,493 filed 

December 19, 2014 and relied on in the above-identified application for an earlier effective filing 

date under 35 U.S.C. § 120. 

8545US02 • Information Disclosure Statement (IDS).doc 
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Application No.: Not Yet Assigned Docket No.: 8545US02 

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure 

Statement shall not be construed as a representation that a search has been made. In accordance 

with 37 C.F.R. § 1.97(h), the filing of this Information Disclosure Statement shall not be construed 

to be an admission that the information cited in this Information Disclosure Statement is, or is 

considered to be, material to the patentability as defined in 37 C.F.R. § 1.56(b). 

It is submitted that the Information Disclosure Statement is in compliance with 

37 C.F.R. § 1.98, and the Examiner is respectfully requested to consider the listed references. 

Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned 

is authorized to draw. 

Dated: July 20, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

Confirmation No.: NIA 

Art Unit: N/ A 

For: Use of Long-Acting GLP-1 Peptides Examiner: Not Yet Assigned 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

HAKIM STATEMENT 

This application is a continuation of U.S. Patent Application No. 14/409,493 (the "parent 

application"). The scope of the claims of this application may be broader or narrower from those of 

the parent application. Except as otherwise explicitly stated herein, Applicant hereby rescinds any 

disclaimer of claim scope (perceived or actual) made in the parent application (by amendment, 

argument, or both). 

Accordingly, Applicant hereby requests the Examiner that she/he to revisit and 

reconsider any prior art that the Office considered to be overcome or avoided by amendments and/or 

arguments made in the parent application and/or any prior art searches that were performed in the 

parent application. See, e.g., Hakim v. Cannon Avent Group, PLC et al., 479 F.3d 1313, 1317-1318 

(Fed. Cir. 2007). 

8545US02 • Hakim Statement.doc 
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Application No.: Not Yet Assigned Docket No.: 8545US02 

Applicant believes no additional fee is due with this response. However, if an additional 

fee is due, please charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which 

the undersigned is authorized to draw. 

Dated: July 20, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: NIA 

Art Unit: NIA 

Examiner: Not Yet Assigned 

STATEMENT TO SUPPORT FILING AND SUBMISSION IN ACCORDANCE 
WITH 37 C.F.R. §§ 1.821-1.825 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

In connection with a Sequence Listing submitted concurrently herewith, the undersigned 

hereby states that: 

1. the submission, filed herewith in accordance with 37 C.F.R. § 1.82l(b ), does not 

include new matter; 

2. the content of the electronically filed Sequence Listing is submitted in accordance 

with 37 C.F.R. § 1.82l(e). 

No new matter is added. 

The Examiner is hereby invited to contact the undersigned by telephone if there are 

any questions concerning this response or application. 

8545US02 • Sequence Transmittal.doc 
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Application No.: Not Yet Assigned Docket No.: 8545US02 

Applicant believes no additional fee is due with this response. However, if an additional 

fee is due, please charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which 

the undersigned is authorized to draw. 

Dated: July 20, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 
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DocCode - SEQ.TXT 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15656042 Document Date: 0112112011 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE. 

• Sequence Listing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 
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DocCocle - SCORE 

SCORE Placeholder Sheet for I FW Content 

A pp! ication Number: 15656042 Document Date: 07/21/2017 

The presence ol'this form in the IFW record indicates that the following document type was received in 
electronic format on the date identified above. This content is stored in the SCORE database. 

• Drawings - Other than Black and White Line Drawings 

Since this 1,-vas an electronic submission, there is· no physical artifact folder, no a11ifact folder is recorded in 
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created 
from the original documents that are stored in SCORE. 

To access the documents in the SCORE database, refer to instructions below. 

At the time of document entry (noted above): 
• [:,;amincrs may access SCORE content via the eDAN interface. 
• Other USPTO employees can bookmark the current SCORE URL 

( http ://Score. uspto. !.!Ov/Score Access W f.'b/), 
• External customers may access SCORE content via the Public and Private PAIR interfaces. 

Form Re, is inn l),11c: Scptcm ber 30. 2013 
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Sequence Listing was accepted. 

If you need help call the Patent Electronic Business Center at (866) 

217-9197 (toll free). 

Reviewer: Anjum, Durreshwar 

Timestamp: [year=2017; month=7; day=27; hr=12; min=21; sec=59; ms=624; 
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Validated By CRFValidator v 1.0.5 

Application No: 15656042 Version No: 1.0 

Error code 

w 213 

w 213 

w 447 

w 447 

w 213 

w 213 

w 447 

w 447 

w 447 

w 213 

w 447 

w 447 

Input Set: 

Output Set: 

Started: 2017-07-21 11:20:51.550 

Finished: 2017-07-21 11:21:10.441 

Elapsed: 0 hr(s) 0 min(s) 18 sec(s) 891 ms 

Total Warnings: 12 

Total Errors: 0 

No. of SeqIDs Defined: 6 

Actual SeqID Count: 6 

Error Description 

Artificial or Unknown found in <213> in SEQ ID (2) 

Artificial or Unknown found in <213> in SEQ ID (3) 

n or Xaa used, for: 

n or Xaa used, for: 

Artificial or Unknown 

Artificial or Unknown 

n or Xaa used, for: 

n or Xaa used, for: 

n or Xaa used, for: 

Artificial or Unknown 

nor Xaa used, for: 

nor Xaa used, for: 

SEQID (3) on line number 104 

SEQID (3) on line number 108 

found in <213> in SEQ ID ( 4) 

found in <213> in SEQ ID (5) 

SEQID (5) on line number 299 

SEQID (5) on line number 303 

SEQID (5) on line number 307 

found in <213> in SEQ ID ( 6) 

SEQID(6) on line number 388 

SEQID(6) on line number 392 
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<110> Novo Nordisk A/S 

Jensen, Christine 

Rasmussen, Mads 

Zdravkovic, Milan 

Kristensen, Peter 

SEQUENCE LISTING 

<120> USE OF LONG-ACTING GLP-1 PEPTIDES 

<130> 8545US02 

<140> us 15/656,042 

<141> 2017-07-21 

<150> us 14/409,493 

<151> 2014-12-19 

<150> PCT/EP2013/063004 

<151> 2013-06-21 

<150> US61/708, 162 

<151> 2012-10-01 

<150> EP1218678.l 

<151> 2012-10-01 

<150> US61/694,837 

<151> 2012-08-30 

<150> EP12174535.0 

<151> 2012-07-01 

<160> 6 

<170> Patentin version 3.5 

<210> 1 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<400> 1 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 

1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly 

<210> 2 

<211> 39 

<212> PRT 

20 

<213> Artificial Sequence 

25 30 
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<220> 

<223> GLP-1 agonist 

<220> 

<221> MISC _FEATURE 

<222> (1) .. (1) 

<223> This residue is H-His 

<220> 

<221> MISC FEATURE -

<222> (39) .. (39) 

<223> This residue is Ser-NH2 

<400> 2 

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu 

1 5 10 15 

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser 

20 

Ser Gly Ala Pro Pro Pro Ser 

35 

<210> 3 

<211> 30 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> GLP-1 agonist 

<220> 

<221> MISC FEATURE -

<222> (2) .. (2) 

<223> Aib 

<220> 

<221> MISC FEATURE -

<222> (29) .. (29) 

<223> Aib 

<400> 3 

25 30 

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 

1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg 

20 25 30 
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<210> 4 

<211> 60 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> GLP-1 agonist 

<220> 

<221> MISC_FEATURE 

<222> (60) .. (60) 

<223> genetically fused to human albumin 

<400> 4 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 

1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg His Gly 

20 25 30 

Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gln Ala 

35 40 45 

Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg 

50 55 60 

<210> 5 

<211> 40 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> GLP-1 agonist 

<220> 

<221> 

<222> 

<223> 

<220> 

<221> 

<222> 

<223> 

MISC_FEATURE 

(1) .. ( 1) 

L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 

beta-hydroxy-histidine, homohistidine, Nalpha-acetyl-histidine, 

alpha-fluoromethyl-histidine, alpha-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine 

MISC_FEATURE 

(2) .. (2) 

Ala, Gly, Val, Leu, Ile, Lys, Aib, (1-aminocyclopropyl)carboxylic 

acid, (1- aminocyclobutyl) carboxylic acid, 

(1-aminocyclopentyl)carboxylic acid, 

(1-aminocyclohexyl)carboxylic acid, 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0076

<220> 

<221> MISC _FEATURE 

<222> (10) .. (10) 

<223> Val or Leu 

<220> 

<221> MISC _FEATURE 

<222> (12) .. (12) 

<223> Ser, Lys or Arg 

<220> 

<221> MISC FEATURE -

<222> (13) .. (13) 

<223> Tyr or Gln 

<220> 

<221> MISC FEATURE -

<222> (14) .. (14) 

<223> Leu or Met 

<220> 

<221> MISC _FEATURE 

<222> (16) .. (16) 

<223> Gly, Glu or Aib 

<220> 

<221> MISC _FEATURE 

<222> (1 7) .. (1 7) 

<223> Gln, Glu, Lys or Arg 

<220> 

<221> MISC _FEATURE 

<222> (19) .. (19) 

<223> Ala or Val 

<220> 

<221> MISC FEATURE -

<222> (20) .. (20) 

<223> Lys, Glu or Arg 

<220> 

<221> MISC FEATURE -

<222> (21) .. (21) 

<223> Glu or Leu 

<220> 

<221> MISC FEATURE -

<222> (24) .. (24) 

<223> Ala, Glu or Arg 

<220> 

<221> MISC _FEATURE 

<222> (27) .. (27) 

<223> Val or Lys 

<220> 

<221> MISC FEATURE -
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<222> (28) .. (28) 

<223> Lys, Glu, Asn or Arg 

<220> 

<221> MISC_FEATURE 

<222> (29) .. (29) 

<223> Gly or Aib 

<220> 

<221> MISC_FEATURE 

<222> (30) .. (30) 

<223> Arg, Gly or Lys 

<220> 

<221> 

<222> 

MISC_FEATURE 

(31) .. (31) 

<223> Gly, Ala, Glu, Pro, Lys, amide or absent 

<220> 

<221> MISC_FEATURE 

<222> (32) .. (32) 

<223> Lys, Ser, amide or absent 

<220> 

<221> MISC_FEATURE 

<222> (33) .. (33) 

<223> Ser, Lys, amide or absent, provided that this residue is absent 

if any of the preceding residues are absent 

<220> 

<221> MISC_FEATURE 

<222> (34) .. (34) 

<223> Gly, amide or absent, provided that this residue is absent if any 

of the preceding residues are absent 

<220> 

<221> 

<222> 

<223> 

<220> 

<221> 

<222> 

MISC_FEATURE 

(35) .. (35) 

Ala, amide or absent, provided that this residue is absent if any 

of the preceding residues are absent 

MISC_FEATURE 

(36) .. (36) 

<223> Pro, amide or absent, provided that this residue is absent if any 

of the preceding residues are absent 

<220> 

<221> MISC_FEATURE 

<222> (37) .. (37) 

<223> Pro, amide or absent, provided that this residue is absent if any 

of the preceding residues are absent 

<220> 

<221> MISC_FEATURE 

<222> (38) .. (38) 

<223> Pro, amide or absent, provided that this residue is absent if any 
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of the preceding residues are absent 

<220> 

<221> MISC_FEATURE 

<222> (39) .. (39) 

<223> Ser, amide or absent, provided that this residue is absent if any 

of the preceding residues are absent 

<220> 

<221> MISC_FEATURE 

<222> (40) .. (40) 

<223> amide or absent, provided that this residue is absent if any of 

the preceding residues are absent 

<400> 5 

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Xaa Xaa Xaa Glu Xaa 

1 5 10 15 

Xaa Ala Xaa Xaa Xaa Phe Ile Xaa Trp Leu Xaa Xaa Xaa Xaa Xaa Xaa 

20 25 30 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

35 

<210> 6 

<211> 32 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> GLP-1 agonist 

<220> 

<221> MISC_FEATURE 

<222> (1) .. (1) 

40 

<223> L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 

-hydroxy-histidine, homohistidine, Nalpha-acetyl-histidine, 

alpha-fluoromethyl-histidine, alpha-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine 

<220> 

<221> MISC_FEATURE 

<222> (2) .. (2) 

<223> Ala, Gly, Val, Leu, lle, Lys, Aib, (1-aminocyclopropyl) 

carboxylic acid, ( 1- aminocyclobutyl) carboxylic acid, 

(1-aminocyclopentyl) carboxylic acid, (1-aminocyclohexyl) 

carboxylic acid, ( 1-aminocycloheptyl) carboxylic acid, or 

<220> 

<221> MISC_FEATURE 

<222> (12) .. (12) 

<223> Ser, Lys or Arg 
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<220> 

<221> MISC _FEATURE 

<222> (16) .. (16) 

<223> Gly, Glu or Aib 

<220> 

<221> MISC FEATURE -

<222> (1 7) .. (1 7) 

<223> Gln, Glu, Lys or Arg 

<220> 

<221> MISC FEATURE -

<222> (20) .. (20) 

<223> Lys, Glu or Arg 

<220> 

<221> MISC FEATURE -

<222> (24) .. (24) 

<223> Ala, Glu or Arg 

<220> 

<221> MISC _FEATURE 

<222> (28) .. (28) 

<223> Lys, Glu or Arg 

<220> 

<221> MISC FEATURE -

<222> (29) .. (29) 

<223> Gly or Aib 

<220> 

<221> MISC _FEATURE 

<222> (30) .. (30) 

<223> Arg or Lys 

<220> 

<221> MISC FEATURE -

<222> (31) .. (31) 

<223> Gly, Ala, Glu or Lys 

<220> 

<221> MISC FEATURE -

<222> (32) .. (32) 

<223> Lys, amide or is absent 

<400> 6 

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Xaa Tyr Leu Glu Xaa 

1 5 10 15 

Xaa Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Xaa Xaa Xaa Xaa Xaa 

20 25 30 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/656,042 07/21/2017 

23650 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

FORMALITIES LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~H~~IH!lj] 11111111111111111111111 

Date Mailed: 08/02/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be 
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings 
submitted are not acceptable because: 

• The drawings are not in compliance with 37 CFR 1.84 because figures 2-5 contain figure or view numbers 
that have incorrect orientation. Reference characters, sheet numbers, and view numbers must be oriented 
in the same direction as the view. See 37 CFR 1.84(p)(1 ). 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Christine Bjoern Jensen 
Mads Frederik Rasmussen 
Milan Zdravkovic 
Peter Kristensen 
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/erimando/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/656,042 07/21/2017 1629 1740 8545US02 10 1 

23650 
CONFIRMATION NO. 9712 

FILING RECEIPT 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 

1111111111111111111111 m~m11mu,~111~ 11111111111111111111111 

Plainsboro, NJ 08536 

Date Mailed: 08/02/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christine Bjoern Jensen, Charlottenlund, DENMARK; 
Mads Frederik Rasmussen, Copenhagen OE, DENMARK; 
Milan Zdravkovic, Holte, DENMARK; 
Peter Kristensen, Broenshoej, DENMARK; 

Applicant( s) 
Novo Nordisk A/S, Bagsvaerd, DENMARK; 

Power of Attorney: The patent practitioners associated with Customer Number 23650 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/409,493 12/19/2014 
which is a 371 of PCT/EP2013/063004 06/21/2013 
which claims benefit of 61/708, 162 10/01/2012 
and claims benefit of 61 /694,837 08/30/2012 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
EUROPEAN PATENT OFFICE (EPO) 12186781.6 10/01/2012 
EUROPEAN PATENT OFFICE (EPO) 12174535.0 07/01/2012 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/01/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/656,042 
Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Use of Long-Acting GLP-1 Peptides 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

page 2 of 4 
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Doc code: IDS PTO/SB/08a (03-15) 

Doc description: Information Disclosure Statement {IDS) Filed 
Approved for use through 07/3112016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 15656042 

Filing Date 2017-07-21 
INFORMATION DISCLOSURE First Named Inventor I thristine Bjoem Jensen 
STATEMENT BY APPLICANT 

Art Unit 11629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not Yet Assigned 

Attorney Docket Number I 8545US02 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add buttonJ Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 2409349 RU C2 2011-01-20 Mannkajnd Corp 
corresponds to 

X US7,799,344 

2 ~413530 RU C2 2011-03-10 Novo Nordiks As 
corresponds to 

~ USB,748,376 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

EFSWeb 2.1.17 
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Application Number 15656042 

Filing Date 2017-07-21 

INFORMATION DISCLOSURE First Named Inventor I Christine Bjoem Jensen 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not Yet Assigned 

Attorney Docket Number 8545US02 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered II 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOVor MPEP 901.04. 2 Enter office that issued the document, by the two-letter code {WIPO 
standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb 2.1.17 
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Application Number 15656042 

Filing Date 2017-07-21 

INFORMATION DISCLOSURE First Named Inventor I Christine Bjoem Jensen 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not Yet Assigned 

Attorney Docket Number 8545US02 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee setforth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Leon Y. Lum/ Date (YYYY-MM-DD) 2017-09-29 

Name/Print Leon Y. Lum Registration Number ~2,124 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb 2.1.17 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1629 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent 

and Trademark Office is hereby directed to the references listed on the attached PTO/SB/08. It is 

respectfully requested that the information be expressly considered during the prosecution of the 

above-identified application, and that the references be made of record therein and appear among 

the "References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement is filed before the mailing date of a first Office 

Action on the merits (37 C.F.R. § 1.97(b)(3)). 

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), copies of U.S. patents and U.S. patent 

application publications are not submitted. Submitted herewith are copies of foreign patents and 

non-patent literature in accordance with 37 C.F.R. § 1.98(a)(2). 

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure 

Statement shall not be construed as a representation that a search has been made. In accordance 

8545US02 • Information Disclosure Statement (IDS)_(02).doc 
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Application No.: 15/656,042 Docket No.: 8545US02 

with 37 C.F.R. § l .97(h), the filing of this Information Disclosure Statement shall not be construed 

to be an admission that the information cited in this Information Disclosure Statement is, or is 

considered to be, material to the patentability as defined in 37 C.F.R. § l.56(b). 

It is submitted that the Information Disclosure Statement is in compliance with 

37 C.F.R. § 1.98, and the Examiner is respectfully requested to consider the listed references. 

Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned 

is authorized to draw. 

Dated: September 29, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 
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Attorney Docket No.: 8545US02 
US Application No.: 15/656,042 

Inventors: JENSEN et al. 
Filed: July 21, 2017 
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Attorney Docket No.: 8545US02 
US Application No.: 15/656,042 

Replacement Sheet 3 of 6 
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Inventors: JENSEN et al. 
Filed: July 21, 2017 
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Attorney Docket No.: 8545US02 
US Application No.: 15/656,042 

Replacement Sheet 4 of 6 
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Inventors: JENSEN et al. 
Filed: July 21, 2017 
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Attorney Docket No.: 8545US02 
US Application No.: 15/656,042 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

Confirmation No.: 9712 

Art Unit: 1629 

For: Use of Long-Acting GLP-1 Peptides Examiner: Not Yet Assigned 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

INTRODUCTORY COMMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Drawings begin on page 2 of this paper and include an attached 

replacement sheet . 

Remarks/Arguments begin on page 3 of this paper. 

8545US02 - Amendment.doc 
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Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice to File Corrected Application Papers 

AMENDMENTS TO THE DRAWINGS 

The Notice to File Corrected Application Papers mailed August 2, 2017 objected to the 

orientation of the figure numbers in figures 2 - 5. Applicants have re-oriented the figure numbers to 

comply with 37 CFR 1.84 as per the Office Action request. 

No New Matter is Added. 

Attachment: Replacement sheets 

2 
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Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice to File Corrected Application Papers 

REMARKS 

In view of the above amendment, applicant believes the pending application is in 

condition for allowance. 

Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned 

is authorized to draw. 

Dated: September 29, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 

3 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15656042 Document Date: 1010212011 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE. 

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/656,042 07/21/2017 

23650 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

FORMALITIES LETTER 
NOVO NORDISK INC. 

1111111111111111111111 ll]~!l]!~l!~l!~Hi~Hlllll 111111111111111 IIII IIII INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

Date Mai led: 1 0/04/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be 
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings 
submitted are not acceptable because: 

• The application contains drawings and the specification contains a brief description of the drawings. 
However, the specification does not contain a brief description of the several views of the drawings as 
required by 37 CFR 1.74 and 37 CFR 1.77(b)(7) and/or a drawing(s) has not been labeled in accordance 
with 37 CFR 1.84(u)(1 ). If each figure is not labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) 
or an Arabic numeral and capital letter in the English alphabet (A, B, etc.), then the drawing(s) must be 
relabeled in accordance with 37 CFR 1.84(u)(1 ). In addition, if the brief description of the several views of 
the drawings does not refer to the figure(s) as properly labeled, then the specification must be amended 
to correspond to the figure(s) as properly labeled and a substitute specification in compliance with 37 CFR 
1.52, 1.121 (b)(3), and 1.125, is required. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Christine Bjoern Jensen 
Mads Frederik Rasmussen 
Milan Zdravkovic 

page 1 of 2 
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Petitioner Apotex Exhibit 1002-0100

Peter Kristensen 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/zretta/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 2 of 2 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/656,042 07/21/2017 

23650 
NOVO NORDISK INC. 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

WITHDRAWAL NOTICE 

INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 

1111111111111111111111 ll]~!l]!~l!~l!~Hi~H!IIII 11111111111111111111111 

Plainsboro, NJ 08536 

Date Mai led: 1 0/04/2017 

Letter Regarding a New Notice and/or the Status of the Application 

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on 
08/02/2017. The time period for reply runs from the mail date of the new notice. Within the time period 
for reply, applicant is required to file a reply in compliance with the requirements set forth in the new 
notice to avoid abandonment of the application. 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal. uspto.gov/authenticate/ AuthenticateU serLocalEPF .html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 
1-866-217-9197 or visit our website at http://www.uspto.gov/ebc. 

If the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of 
the new notice. 

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to 
revive under 37 CPR 1.137, the status of the application has been returned to pending status. 

/zretta/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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Petitioner Apotex Exhibit 1002-0102

UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/656,042 07/21/2017 1629 1740 8545US02 10 1 

23650 
CONFIRMATION NO. 9712 

FILING RECEIPT 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 

1111111111111111111111 m~m11mui~ii~~II IIIII IIIII IIIII IIII IIII 
Plainsboro, NJ 08536 

Date Mai led: 1 0/04/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christine Bjoern Jensen, Charlottenlund, DENMARK; 
Mads Frederik Rasmussen, Copenhagen OE, DENMARK; 
Milan Zdravkovic, Holte, DENMARK; 
Peter Kristensen, Broenshoej, DENMARK; 

Applicant( s) 
Novo Nordisk A/S, Bagsvaerd, DENMARK; 

Power of Attorney: The patent practitioners associated with Customer Number 23650 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/409,493 12/19/2014 PAT 9764003 
which is a 371 of PCT/EP2013/063004 06/21/2013 
which claims benefit of 61/708, 162 10/01/2012 
and claims benefit of 61 /694,837 08/30/2012 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
EUROPEAN PATENT OFFICE (EPO) 12186781.6 10/01/2012 
EUROPEAN PATENT OFFICE (EPO) 12174535.0 07/01/2012 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4 
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Petitioner Apotex Exhibit 1002-0103

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/01/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/656,042 
Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Use of Long-Acting GLP-1 Peptides 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

page 2 of 4 
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Petitioner Apotex Exhibit 1002-0104

Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1629 

Examiner: Not Yet Assigned 

DECLARATION TRANSMITTAL 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Applicant submits a Declaration signed and dated by Inventors for the above-captioned 

application. Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned 

is authorized to draw. 

Dated: November 30, 2017 

8545US02 - DecTrans.doc 

Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 
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f'TOIAIAi01 (06·12) 
i,(1(-,i>,""<l ror use through □1i31i2014. OMil 03o1-ii032 

U.S. Pslent anct,"r~~,~ O!!!ce; U.S. DEPARTMENT OF COMMERCE 
Unaer th• :>~r~r~ Reduc!lon Act o! \il!lt no ,1\81@<~~ are 1~~,;,,,,i to ,ea pond to e eollec!lon o! Information unlaaa It d~illy,, a valid 0MB oontrnl number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of USE OF LONG-ACTING GLP-1 PEPTIDES 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ 

[11 
The atlsched application, or 

United Siaies application or PCT international applica!ion number 141409,49~----~ 

filed .on December 1 ~~J.?."'1~4 __ ..,,...._ 

The above-Identified application was made or authorized to be made by me. 

I believe that I em the orlginai inventor or an original joint inventor of a claimed invention in Iha application, 

I hereby acknowledge that any wiliful false statement made in this declaration is punishable under 16 U.S.C. 100i 
ily fine or imprisonment of nol more than five (5) years, or both. 

WARNING: 
Pelitloner/applican! is cautioned io avoid sub milling personal information in documents fi!ed in a patent application that may 
t.onil'ib\.lte- m Identity !heft. Per-$\l'l'll'!i loformatloo atmh 1111 sm.iial '!J~uity numW.<&; ~~ ttll001mtnurrtniln;. er ~dit card numbarn 
(ClhM ttlsn a <;~◊r credit CiS!'d a!!ltlari:ti.l~n form PTO•t-036 s~mlltiw fot {ffl}'fn!ltU plitµffli) li. !'!8>/i!f fi3QJ.;irad by Iha US PTO 
» tS.14>Porl a p&titi:o,,iQt en application. If Uris ~ype of p$tsp11e.1 infO(rna'lit:itt is lMl .... -¢.'ed kl d~))(!fi~{i#bmliieo t◊ the US PTO, 
petitioners/applicants should consider redacting such personal information from !he documents beFore submitting lhem to the 
USPTO. Petitioner/applicant is advis~ .ln-1:l the record of a paten! appiication is e11el!auro 10 the f)Utlllc-attlllr pub\kla,ij)lffOf !he 
appllcaiion (unless a non-publicalion ~>';}ueet in compliance with 37 CFR 1,213(a) ia m!I® In the af)j:!li%tfcn} ◊fl&~anoo of a 
pa,~nt furthafmore, the ~c!'.lrd ffllm ;:3n atmtidor..ed appli~'"n m~y also be .available t<> Ul!:i p,1bllt if Iha app,'k:a!lorUs. 
reforom,ed in .aJmtills.l'\~d B13p!f~!l!iil !)tM ls$J8d Pcll(ll1t (see 3? CfR 1.14), Ct!~a am¾ pre(!lt Cfrd aulh0t~atlQtt !i,»ms: 
f>Y~o~iJ submitted furpaytnlln! piirp◊~iar& n<1tri¼ta:inoo il'l thu 11pplice~tt,i lllaru~ !heteforo e~ not publit:!y aWillable. 

LEGAL NAME OF INVENTOR 

Inventor: C • -~-----------~-

Signature: 

lh~~~~i.~~ijil:~~l):S;c; 11~Mll~!~~t~~~liil<l~~lll~l:!~l\l~te,~.ii,~lllj/lt8'j'ifflt~tlle~·~~l~!tt~ ~'!'• U!l/-"l'O~~~~} Ml~~ (l~ljj~illf. lii~iCl:l>t~ U,$;,¢. 1t.l ~$1.lll"l't,t ~ l.,*J'~~~ ~~It!~~ \Ilk$ j!)l~-t.lo 
t~,~l,iQ.~~!l<'.i>!!I, ~ln!I-~-~"ll~~-~'Pi~li,:lii;~.io;il\8.IJ!l1.tro .. 1~~l/~~~~Yj!,iw) ~,11\d~'\lll!i\l~, ~ 
.~~Qlllm~~l(!!,'"""~l'~·~.~·ijj~lil!lllllll~:~!f~~t!it~.~~ll;~!jj•·~~II0:~¢~11\(1>.'l'ti~~~;/J;i!:, 
~/tl!M'l 1111¢ 'l'.~~~~~1-lt ~~lll(i~!~ e~i:i., tl:.if ~ilid~i",!;l!f~~~, v,w~~;H~,.~~1 ~~~~ l'~~~J'ffl!lF~STO 
'!'.!-!!$ >",®~~AA,: S~f,11) YOl'i~lllrn!n.~'1,ISt ~r P~ll~, 1:1;1). So• 14~;A1$i~afldli~,VA ~~1fMJffll; .• 

If you natd 0&1/slsn·ca In i:omp/11/r,r, I/le form, ••II j.lJ()O-PT0-.9199 and selscl op/Ion II 
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( 

PTOiAINOl (Oo-12) 
Approved far uos !hrough 01/3112014, OM6 065Hl032 

U.S. Pat~m and Trademori< Cflloo; U.S. DEPARTMENT OF COMMERCE 
Unds, !ha Pepo,wor:.; R•duelion lie! or 1995 no ~'!.q ars •eaulrsd 10 re~pond lo• ooliaetlon of lnronn•!ion unlaH a <lt:lplll~'& a valtd 0MB cont,ol number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of USE OF LONG-ACTING GLP-1 PEPTIDES 
Invention 

..,. __ ....., ______ .................... =---------------------------,-----wt 
As !he below named inventor, I hereby declare Iha!: 

This deolaralion 
is directed lo: TM attached application, or 

Uni!ed Stales application or PCT iniama!ional application number 14/409,493 

filed 011 December 1_~_,_2_0_1_4 _____ , 

The above-identified application was made or authorized to be made by me. 

I believe !ha! I am !he original itwentor or an original joint inventor ol a claimed invention in !he application, 

i hereby ackm:iwledge that any willful false sla!emen! made in this declaration is punishable under 4 8 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Peti!ione;/applican! is caulioned to avoid submitting pen,or!!ii information in documents filed in a patent application !hill! may 
r.on!ribute to identity theft. Personal information such as social security numbers, bank accow11 numbers, or credit card numb0rn 
(other than a check or credit card authorization form PT0-2036 submitted for payment purposes) is never required bii !he USPTO 

. to mipport a peliiion or an application. If !his type of personal information is included in documenis submitted to !he US PTO, 
petitioners/iippli~nf!l !>~ould consider redacling such personal informe!ion from the docume11m:hefore submii!ing them to the 
US PTO. PetitiOl'!l!l'tapplicanl is advised tha! the record of ii peten! application is avaiiabie to.Iha p!.lblic after publication of the 
application {unlass ii non-publication request in compliance with 37 CFR 1.213(al is made in !t;e applica~on) or issuance of a 
p!l!ent Furthermore, !he record from an abandoned application may elso be available io the public if the application is 

. refu~nced in a published application or an issued paten! (see 37 CFR 1.14) CMi:l.<s. and credi! card authoriza!ion forms 
PT0,2036 submi!!ed for payment purposes are nol retained in the application me and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Note: An appl!calion da!a ,heel (PTOISB/14 or equivafe!1!), including naming the r,mtim inventive entity, must accompm1y this form or must have 
been previously filed Use an addltionai PTOIAIA/D1 form for each iidditional inven!r.r. 

rnts \:<#,~<l!llit\ of :nwrmatlor, if·~~ .. !!)'~• o.,,.,S,~., HS~\W C!"is l.1>::I; 1'11<.<.~rmol.s,'li la l1Kfll/<~ lo ob1a,11 er ,.,10:n • bsnom oy the public whldi •• lo !llo (end 
by ma L!SPTO to proce••J on ~t:r;c). ~M~l'l!!ify 11 r;tOVM118'! by'3~ l!.S,C. 1~2 and 37 CFR 1. l 1 ana 1, 14. Thill col:oclion i• eo11m•I•~ lo toke 1 mi11ut~ lo 
oompiela, 11,r.ludlng ga!horing, prapaling, and ~ubmitting !h<1 oomplelod oppik:allo11 lorn, to 1he USPTO, r:mo wlil v•ry deponding upon !ho! i..dividuol r-"••· Any 
comment• on lhe •mount of!lmo you requlr~ lo oornpla!e thl• form •ndlor sug;;astlons !or redur.:ng !hi• burden. s~ould be ••n! to !ho Chi•! lnlomiotlon Ol!loor, U.S. 
Patent •nd Tradom~rk Office, U.S. D~par!men! o! Comma,co, i',O, Boa 1450, ,._loxsnd~a. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 

THiS AOOR!:55. $ENO TO: Commll!l111lom11rfor P111t&11!11, P.O. Bolt 1450, Aieumlrla, VA :i!2313-141SO. 
If you ns~d sss!3i!inC.J in c~mplaNr:g the form, csli 1~rmo-f>T0-9f5i9 and se!ed op(N;n 2 
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PTOIAIA/01 {06-12i 
AppR>Vad ror u&e tnrough 01/31/2014. 0MB 0651-ll032 

U.S. Plllilnt and Trademark O!!k:B; U.S, DEPARTMENT DF COIV'.MERCE 
IJn<tar lila~ltR~dudlon Act or 11195, no ~~-<1re.~~-t<>riiJjil:,M .to.a cor1ect1011 DI ,nfollll&lion uniesa it ~~:a 1111lld.OMB 011nlr0! number, 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.16) 

USE OF LONG~ACTING GLP-1 PEPTIDES 

As the below named inventor, I hereby declare that 

• This declaration 
•-· is directed to: □ The attached application. or 

!ii United Slates application or PCT inlemalional application number 1414 0 9 ,493 

filed on December 19, 2014 

The above-identified application was made or authorized lo be made by me. 

I believe that I am the original inventor or an original joint inventor of a clalmed invention in the application. 

lhereby acknowledge that any wlllful raise statement made in this declaration is punishable under 18 U.S.C. 1001 

by fine or imprismnment of not more than five (5) years, or bolh. 

WARNING: 
Petitioner/appficant is cautioned ta avoid submitting personal ,nforrnation in documents filed in a patent application that may 

_• contribute to identity theft. Personal information such as soc;al security numbers, bank account numbers, or credit card numbers 
• • (other than a check or credit card authorization form PT0-2038 submitted fer payment purposes) is never required by the USPTO .• 
• to support a petition or an application. If this type of personal information Is included in documents submitted ta the USPTO, • 
. petitioners/applicants should consider redacting such personal information from the documenis before submitting them to the 
• USPTO. Pelilioner/appiicsnt is advised that the record of a patent application is available to the public after publication of the 
. application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or i88uance cf a 
•• patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 

referenced i11 a published application or an issued petenl (sea 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are 110! relaimid in the spplicelion file end !herefore are noi publicly available. 

LEGAL NAME OF INVENTOR 

Signature: . 

• Note; An applk:atlon data sheet (PTOiSB/14 or equivalent), including naming the entire inventiVe entity, must accompany !his form or muBI have 
bsen previously filed. Use an addltkmal PTOiA!Mi1 form for uech additional lnvanlor. 

fhkt ~,:;~~~ ~,~~l'!lli~t.~ i~i,;s:«<J ~ps lit,?, 1 Hi ;;mi ti' ~f~ i,!13'.tii~ ~~!~<!liQ~ ,~ •¼ii!r>m !1>ttlmi~ ~t.~11l(i 11 ~~i!f~ ~ l~.i !'°'~1,.,; \'.si:::11 ~ fo !l(tJ~ 
~~ !M \}S:11~0 ~ ~~~) •t1 lll!*lll~. (.lQ!!~~s~ :.i Qllli&';!'!~.,t:15.U,!1,ii:,m ~00 ;!1 (:~ri I .11 ~~: tl~. ~~-~l$i~\lil,n i~:%\im~tw m !~ :l m~\u~~ 
®<»~-l<tlr,, 111<)\~~\il ~tit~,.pi~ir;,;i, im~ $',i\lml(l:r,g!~l_i Cslffi!.l~I~ ~jl$illllm ~ll l1H~!> \.::Sl>tO, T!ril:<l'<'<i~ ~W~(i1:!\l!I} ~~~ ltiil" ~:<$tl8! ~$,:<. A«~ 
<1(:lm,&I~!\~ "11'! ~.~~l 0( ~~->~~ ;eq;,,m i<l Wm;tlt>!~ \l\!U~7il Q~¢{~s~iiil•~ kl<" wio.,;,\jl ill.* li'..t<C-ll(l, ~!~ bUillltj l~ ~ C"i:tl/ k,t<.1:m~N on-.; IJ:S, 
p,;j.;,~!.<l;l<l1'.)~~I~ O~i\J .. ~. o~~i:lm~r.i IX C<.\mlJiil:(lj,,.P,,(I, ll~H~lli,~!W.il<!l'lil3, \IA ~t:ml,14.,"0i~l'!(l)"lleli.~~ijE~.~ll cnM,<'tl?:fel)f<)l'™S l'9 
THIS ADDRESS .. SEND TO: Commissioner tor Pt!dlnl.l, P.O. Box 1490, Alaxandrill, \/A 22313-1460. 

If ,a~ noeci assls/snce In complatlng the form, c•li 1-600-l'T0-9!99 •nu so/eel option 2 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0108

PTO/AIA/01 {OB-12) 
Ap;,roved ror use lbrough 01/31/2014. 0MB C651-!l032 

U,S. Palanl Qlld Trademark O!!lce; U.S. DEPARTMENT OF COMMERCE 
Under lhe P8Jll)1WDT). Reduction Act or 1885 no ~• a111 ·~ ~ ftl#OillUa i collection o! •nrami§tion unlBH It illlflla~• a valld 0MB canlrol number 

DECLARA T!ON (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Titla of USE OF LONG-ACTING GLP-1 PEPTIDES 
. • Invention 

As the belo-N named inventor, I hereby declare that: 

This declaration D 
Is directed to: The attached application, o; 

[I United Stale& applicaiion or PCT inlernalional application number 141409,493 

liled December 19, 2014 on. ,,,,,,,;,;...-x~~ ~,, .................................................... , -!-

. The ab011e-identified application was made or authorized to be made by me. 

• 1 believe that I am the original inventor or an original Joint inventor of a claimed invention in !he application. 

·1 hereby acknowledge that any willful false statement made in this declaration Is punishable under 16 U.S,C. 1001 
by fine or Imprisonment of not more than five (5) years, or both, 

WARNING: 
Patitloner/eppiicant is cautioned to avoid submitting personal information In documents filed in a patent application that may 
contribute to identity theft. Personal infonnation such as social security numbers, bank account numbers, or credit card numbera 
(other !hen a chack or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
:lo support a petition or an applicaliol\.-. If this type of personai information is Included In documents submitted lo the USPTO, 
ipatitionern/epplicanta should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application {unie!l!l II non-publication request In compliance with 37 CFR 1.213(a) is made In the applicallon) or l■auance of a 

. patent. Furthermore, !he record from an abandor.ed application may aleo ba available to lhe public if Iha applicatlon Is 
• referenced in II published application or an i1111ueel patent (11ee 37 CFR 1.14). Checks and credit card authorization fom,s 

P'TO-2038 submitted ior payment purpoal!!I are not retained in iha application Ille and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: PETER= KRISJEN~E~ 

Jl!JW•: ,J _,i1;A !A-~~ -
Nota: AA appNcatlon data shell (?TOISB/14 or equivalenl), includlng naming tile entire in11enli11e enUty, must aecompeny !his form or must have 
been previously filed. Use 111n iiid!!lllonlili PTOIAIA/01 form for each additional inventor. 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1629 

Examiner: Not Yet Assigned 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

INTRODUCTORY COMMENTS 

In response to the Notice to File Corrected Application Papers dated October 4, 2017 

("Notice") and prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows and consider the Remarks herein: 

Amendments to the Drawings begin on page 2 of this paper and include an attached 

replacement sheet. 

Amendments to the Specification begin on page 3 of this paper. 

Remarks begin on page 4 of this paper. 

8545US02 • Amendment.doc 
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Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice to File Corrected Application Papers of October 4, 2017 

AMENDMENTS TO THE DRAWINGS 

Replacement Drawings were filed on October 2, 2017, addressing an "incorrect orientation" 

issue presented in an earlier Notice to File Corrected Application Papers, mailed August 2, 2017. 

The current Notice, objecting to the drawings/specification and stating that "drawings submitted are 

not acceptable," was mailed thereafter. Because the current Notice appears to base the objection not 

on "incorrect orientation," but on a discrepancy between the Drawings and Specification, it is 

believed that the Replacement Drawings filed on October 2, 2017 were proper and sufficiently 

addressed the "incorrect orientation" issue. However, to the extent that the Replacement Drawings 

were not entered due to the discrepancy issue, the Replacement Drawings are hereby submitted 

again for entry, along with an amendment to the specification to address the discrepancy issue. 

No new matter is added. 

Attachment: Replacement sheets 

2 
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Petitioner Apotex Exhibit 1002-0111

Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice to File Corrected Application Papers of October 4, 2017 

AMENDMENTS TO THE SPECIFICATION 

The Notice objected to a discrepancy between the specification and drawings, in an apparent 

reference to the Drawings reciting "Fig. 3A" and "Fig. 3B," but the specification reciting only "Fig. 

3" on page 2. In response to this objection, please amend the specification as indicated below. No 

new matter is added. 

At page 2, line 21, please amend the specification as follows: 

Fig. 3 shows subjects reaching the AACE (Fig. 3A) or ADA (Fig. 3B) criteria for glycaemic 

control. The number of patients reaching the criteria per treatment is indicated in each bar. The 

treatments are placebo (A); semaglutide 0.1 mg (B), 0.2 mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T 

(F), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). *p<0.05 vs. placebo; **p<0.001 vs. placebo; 

***p<0.0001 vs. placebo (based on adjusted means). Data are FAS LOCF. The estimates are from a 

logistic regression model treatment, country and previous treatment as fixed effects and baseline 

HbAlc as covariate. ADA, American Diabetes Association; AACE, American Association of 

Clinical Endocrinologists. 

3 
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Petitioner Apotex Exhibit 1002-0112

Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice to File Corrected Application Papers of October 4, 2017 

REMARKS 

In view of the foregoing amendment to the Specification and concurrent submission of 

Replacement Drawings, Applicant respectfully requests withdrawal of any objection to the Drawings 

and Specification. Further, Applicant believes the application is in condition for allowance. 

Applicant believes no fee is due with this response. However, if a fee is due, please charge 

our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned is 

authorized to draw. 

Dated: November 30, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 

4 
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Attorney Docket No.: 8545US02 
US Application No.: 15/656,042 

Inventors: JENSEN et al. 
Filed: July 21, 2017 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/656,042 07/21/2017 

23650 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

MISCELLANEOUS NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~UH!iU] 11111111111111111111111 

Date Mailed: 12/05/2017 

A communication which cannot be delivered in electronic form has been mailed to the applicant. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/656,042 07/21/2017 

23650 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

FORMALITIES LETTER 
NOVO NORDISK INC. 

1111111111111111111111 ll]~!l]!~l!~l!~UHUH] 11111111111111111111111 INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

Date Mailed: 12/05/2017 

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL) 

Filing Date Granted 

The U.S. Patent and Trademark Office has received your reply on 12/01/2017 to the Notice to File Missing Parts 
(Notice) mailed 10/04/2017 and it has been entered into the nonprovisional application. The reply, however, 
does not include the following items required in the Notice. A complete reply must be timely filed to prevent 
ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing Parts, 
Commissioner for Patents, P.O. Box 1450, Alexandria VA 22313-1450. 

Applicant is given TWO MONTHS from the date of the Notice to File Missing Parts (Notice) mailed 10/04/2017 
within which to file all required items and pay any fees required below to avoid abandonment. Extensions of time 
may be obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

Items Required to Avoid Abandonment: 

The required items noted below SHOULD be filed along with any items required above. The filing date of this 
nonprovisional application will be the date of receipt of the items required above. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings 
submitted are not acceptable because: 

• The application contains drawings and the specification contains a brief description of the drawings. 
However, the specification does not contain a brief description of the several views of the drawings as 
required by 37 CFR 1.74 and 37 CFR 1.77(b)(7) and/or a drawing(s) has not been labeled in accordance 
with 37 CFR 1.84(u)(1 ). If each figure is not labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) 
or an Arabic numeral and capital letter in the English alphabet (A, B, etc.), then the drawing(s) must be 
relabeled in accordance with 37 CFR 1.84(u)(1 ). In addition, if the brief description of the several views of 
the drawings does not refer to the figure(s) as properly labeled, then the specification must be amended 
to correspond to the figure(s) as properly labeled and a substitute specification in compliance with 37 CFR 
1.52, 1.121 (b)(3), and 1.125, is required. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

page 1 of 2 
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I UNITED STATES PATENT AND 'IRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF CO~IMERCE 
Uuit.od St.Rto.s Potent nud 'l,rndema.rk Office 
AM,.,,. COMMISSIONER FOR PATJ;:XTS 

!'.C.t th.\l. l4SO 
A.lcx1mctria. \IIIJpllia 22lll•l4SD 
WW\111'1 lit•. IW 

APPLICATION NUMBER FILINODATE FIRST NAMED APPLICANT A TTY. DOCKET NO./TITLE 

15/656,042 07/21/2017 Christine Bjoern Jensen 8545US02 

CONFIRMATION NO. 9712 

23650 
NOVO NORDISK INC. 

111111m 1111 ~111111m 1m 11~ 1111111111m IIIII IIIII IIIII m 11111111 ml 1m Ill 
·ocooooooo9saso104• 

INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

Date Mailed: 12/5/2017 

NOTICE OF INCOMPLETE REPLY 

Filing Date Granted 

Applicant's reply to the Notice mailed on 10/4/2017 was received in the U.S. Patent and Trademark Office 
on 12/1/2017 and has been entered into the application. The reply, however, does not include the 
following item(s) required in the Notice. 

The period for reply continues to run from the mailing date of the prior Notice. The item(s} listed below 
must be timely filed to avoid abandonment of the application. No new time period for reply is provided in 
this communication. If the period for reply set forth in the prior Notice has expired, this application will 
become abandoned unless applicant: (1} submits the following checked item(s}, and (2) obtains an 
extension of time under 37 CFR 1. 136(a} (including the appropriate fee (37 CFR 1.17(a)). In no case 
may an applicant obtain an extension of time for more than FIVE (5) MONTHS beyond the date for reply 
set forth in the prior Notice. 

A complete reply which includes the following checked item(s} must be timely filed to prevent 
ABANDONMENT of the above-identified application: 

IZI A substitute specification. 

1Z1 A statement that the substitute specification contains no new matter. 

D A replacement abstract commencing on a separate sheet in compliance with 37 CFR 1. 72(b} 

and 1.121 (deleting the drawings or flow diagrams). 

D New and replacement drawing sheets. 

D Replacement drawing sheets with the figures renumbered. 

D A complete claim listing or a replacement claim listing with the claims renumbered. 

D An amendment to the claims in compliance with 37 CFR 1.121 (deleting the drawings or flow 

diagrams). 

D A replacement transmittal letter listing all of the files except the missing or unreadable file. 

□ A duplicate copy of the CD. 

D A statement that the replacement CD contains no new matter. 

Rev. 12/2008 
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I UNITED STATES PATENT AND TRADEMARK OFFICE 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

UNITED STATES DEPARTMENT OF COMMERCE 
United Stnto1 Pat.oaat nud 'l"rndomnrk (.,nice 
,\dd••• COMMISSJONER FC.:I~ PATE~"TS 

1-',f.) • .l:k~ 1450 
Aknndrin, vlrginia 22313~1450 
WINW.llllJlhl,¥1\Y 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
h ttps :/Is porta I. uspto .gov /authe ntica tel Authenticate U serLo cal E PF. ht ml 

For more information about EFS-Web, please call the USPTO Electronic Business Center at 1-866-217-
9197 or visit our website at http://www.uspto.gov/ebc. 

Application Assistance Unit (571) 272-4200 

Rev. 12/2008 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15656042 Document Date: 12/13/2017 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE. 

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1629 

Examiner: Not Yet Assigned 

RESPONSE TO INCOMPLETE REPLY 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

INTRODUCTORY COMMENTS 

In response to the Notice of Incomplete Reply dated December 5, 2017 ("Notice") and prior 

to examination on the merits, please amend the above-identified U.S. patent application as follows 

and consider the Remarks herein: 

Amendments to the Drawings begin on page 2 of this paper and include an attached 

replacement sheet. 

Amendments to the Specification begin on page 3 of this paper. 

Remarks begin on page 4 of this paper. 

8545US02 • Amendment.doc 
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Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice of Incomplete Reply of December 5, 2017 

AMENDMENTS TO THE DRAWINGS 

To the extent that the concurrently amended Specification does not cure the Office's 

objection to the specification and drawings, Replacement Drawings are hereby filed. These 

drawings are the same drawings filed in the previous response on December 1, 2017, which were 

filed in an overabundance of caution for the reasons presented in that response. 

No new matter is added. 

Attachment: Replacement sheets 

2 
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Petitioner Apotex Exhibit 1002-0126

Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice of Incomplete Reply of December 5, 2017 

AMENDMENTS TO THE SPECIFICATION 

The Notice objected to a discrepancy between the specification and drawings, in an apparent 

reference to the Specification reciting a single "Fig. 3" and the drawings reciting "Fig. 3A" and 

"Fig. 3B". Although Applicant disagrees with the objection, because the Specification does, in fact, 

recite "Fig. 3A" and "Fig. 3B," Applicant hereby amends the specification as indicated in the 

marked-up and clean version of the specification, for greater clarity. 

No new matter is added. 

3 
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Petitioner Apotex Exhibit 1002-0127

Application No. 15/656,042 Docket No.: 8545US02 
Response to Notice of Incomplete Reply of December 5, 2017 

REMARKS 

In view of the foregoing amendment to the Specification and concurrent submission of 

Replacement Drawings, Applicant respectfully requests withdrawal of any objection to the Drawings 

and Specification. Further, Applicant believes the application is in condition for allowance. 

Applicant believes no fee is due with this response. However, if a fee is due, please charge 

our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned is 

authorized to draw. 

Dated: December 11, 2017 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 

4 
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Attorney Docket No.: 8545US02 
Clean Specification 

USE OF LONG-ACTING GLP-1 PEPTIDES 

Inventors: JENSEN et al. 

1/40 

The present invention relates to improved uses of GLP-1 peptides in therapy. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of US Application 14/409,493, filed December 19, 

2014, which is a 35 U.S.C. § 371 National Stage application of International Application 

PCT/EP2013/063004 (WO 2014/005858), filed JUNE 21, 2013, which claimed priority of 

European Patent Application 12174535.0, filed JULY 1, 2012 and European Patent Application 

12186781.6, filed OCTOBER 1, 2012; this application claims priority under 35 U.S.C. § 119 of 

10 U.S. Provisional Application 61/694,837; filed AUGUST 30, 2012 and U.S. Provisional 

Application 61 /708, 162; filed OCTOBER 1, 2012. 

SEQUENCE LISTING 

The instant application contains a Sequence Listing which has been submitted in ASCII 

15 format via EFS-Web and is hereby incorporated by reference in its entirety. Said ASCII copy, 

created on June 17, 2013 and amended on July 12, 2017, is named 8545US02_Seqlist.txt and 

is 7,975 bytes in size. 

SUMMARY 

In one embodiment the invention relates to a method for a) reduction of HbA 1 c; b) 

20 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes; or c) prevention or treatment of obesity, reducing body weight 

and/or food intake, or inducing satiety; wherein said method comprises administration of a GLP-

1 agonist to a subject in need thereof, wherein said GLP-1 agonist i) has a half-life of at least 72 

hours, wherein said half-life optionally is determined by Assay (II); ii) is administered in an 

25 amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide 

per week; and iii) is administered once weekly or less often. 

In one embodiment the invention relates to a GLP-1 agonist for use in a) the reduction 

of HbA 1 c; b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose 

tolerance, or non-insulin dependent diabetes; or c) the prevention or treatment of obesity, for 

30 reducing body weight and/or food intake, or for inducing satiety; wherein said use comprises 

administration of said GLP-1 agonist in an amount of at least 0. 7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 
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Attorney Docket No.: 8545US02 
Clean Specification 

2/40 

Inventors: JENSEN et al. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

for use in a) the reduction of HbA 1 c; b) the prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes; or c) the 

prevention or treatment of obesity, for reducing body weight and/or food intake, or for inducing 

5 satiety; wherein said GLP-1 agonist i) has a half-life of at least 72 hours, wherein said half-life 

optionally is determined by Assay (II); and ii) is administered in an amount of at least 0.7 mg per 

week, such an amount equivalent to at least 0.7 mg semaglutide per week; and wherein said 

composition is administered once weekly or less often, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 

10 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows change in HbA 1 c following subcutaneous administration of placebo, 

semaglutide, or liraglutide to human subjects. *p<0.05 vs. placebo; **p<0.001 vs. placebo 

(based on adjusted means). Baseline values are for information only: data are model-adjusted 

for baseline HbA 1 c. Data are model-adjusted LS means, FAS LOCF. The estimates are from an 

15 ANOVA model with treatment, country and previous treatment as fixed effects and baseline 

HbA 1 c as covariate. 

Fig. 2 shows mean change in HbA 1 c from baseline versus time; data are mean 

(1.96SE), FAS LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 

mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 

20 1.8 mg (I). 

Fig. 3A and Fig. 3B show subjects reaching the AACE (Fig. 3A) or ADA (Fig. 3B) 

criteria for glycaemic control. The number of patients reaching the criteria per treatment is 

indicated in each bar. The treatments are placebo (A); semaglutide 0.1 mg (B), 0.2 mg (C), 0.4 

mg (D), 0.8 mg (E), 0.8 mg T (F), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). *p<0.05 vs. 

25 placebo; **p<0.001 vs. placebo; ***p<0.0001 vs. placebo (based on adjusted means). Data are 

FAS LOCF. The estimates are from a logistic regression model treatment, country and previous 

treatment as fixed effects and baseline HbA 1 c as covariate. ADA, American Diabetes 

Association; AACE, American Association of Clinical Endocrinologists. 

Fig. 4 shows mean body weight change versus time; data are mean (1.96SE), FAS 

30 LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 mg (C), 0.4 mg 

(D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). 

Fig. 5 shows body weight change from baseline at week 12. **p<0.001 vs. placebo; 

***p<0.0001 vs. placebo (based on adjusted means. t: Baseline values for information only: 
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data are model-adjusted for baseline weight. Data are model-adjusted LS means, FAS LOCF. 

The estimates are from an ANOVA model with treatment, country and previous treatment as 

fixed effects and baseline weight as covariate. 

SE: Standard error. FAS: Full analysis set. LOCF: Last observation carried forward. 

5 DESCRIPTION 

The present invention relates to an improved use of GLP-1 agonists in therapy. In one 

embodiment the invention relates to certain dosage regimes of GLP-1 agonists which provide 

improved effect in diseases or conditions, such as prevention and/or treatment of type 2 

diabetes and obesity. In one embodiment the methods of the present invention provides 

10 surprisingly showed improved reduction of HbA 1 c and reduction of body weight. In one 

embodiment the GLP-1 agonist is administered in an amount which provides an improved a) 

reduction in HbA 1 c or b) reduction in body weight compared to administration of 1.8 mg 

liraglutide or less, such as 0.8 mg liraglutide or less, per day. 

In one embodiment the invention relates to a method for reduction of HbA 1 c or for 

15 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes, said method comprising administration of a GLP-1 agonist to a 

subject in need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to 

at least 0. 7 mg semaglutide per week. In one embodiment the method is for reduction of HbA 1 c. 

In one embodiment the method is for prevention or treatment of type 2 diabetes. In one 

20 embodiment the method is for prevention or treatment of hyperglycemia. In one embodiment the 

method is for prevention or treatment of impaired glucose tolerance. In one embodiment the 

method is for prevention or treatment of non-insulin dependent diabetes. In one embodiment the 

method of the invention comprises delaying or preventing diabetic disease progression. In one 

embodiment a HbA 1 c level below 7% is achieved. In one embodiment the level of HbA 1 c is 

25 determined according to the method defined by the Diabetes Control and Complications Trial 

(DCCT). In one embodiment the level of HbA 1 c is determined according to the method defined 

by the International Federation of Clinical Chemistry (IFCC). 

In one embodiment the invention relates to a method for treating or preventing obesity, 

for reducing body weight and/or food intake, or for inducing satiety, said method comprising 

30 administration of a GLP-1 agonist to a subject in need thereof in an amount of at least 0. 7 mg 

per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the method is for prevention or treatment of obesity. In one embodiment the 
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method is for reducing body weight and/or food intake. In one embodiment the method is for 

inducing satiety. 

In one embodiment the GLP-1 agonist has a half-life of at least 24 hours, such as at 

least 48 hours, at least 60 hours, or at least 72 hours, or such as at least 84 hours, at least 96 

5 hours, or at least 108 hours, or optionally at least 120 hours, at least 132 hours, or at least 144 

hours, wherein said half-life optionally is determined by Assay (II). 

In one embodiment the GLP-1 agonist is administered twice weekly or less often, once 

weekly or less often, or once weekly or less often. In one embodiment the GLP-1 agonist is 

administered once every secondly week or less often, once every third week or less often, or 

10 once a month or less often. 

In one embodiment the GLP-1 agonist is administered in an amount per week of at 

least 0.8 mg, at least 0.9 mg, or at least 1.0 mg. In one embodiment the GLP-1 agonist is 

administered in an amount per week of at least 1.1 mg, at least 1.2 mg, or at least 1.3 mg. In 

one embodiment the GLP-1 agonist is administered in an amount per week of at least 1.4 mg, at 

15 least 1.5 mg, or at least 1.6 mg. 

In one embodiment the GLP-1 agonist is administered in an amount per week 

equivalent to at least 0.8 mg, at least 0.9 mg, or at least 1.0 mg semaglutide. In one 

embodiment the GLP-1 agonist is administered in an amount per week equivalent to at least 1.1 

mg, at least 1.2 mg, or at least 1.3 mg semaglutide. In one embodiment the GLP-1 agonist is 

20 administered in an amount per week equivalent to at least 1.4 mg, at least 1.5 mg, or at least 

1.6 mg semaglutide. 

In one embodiment the GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

In one embodiment the GLP-1 agonist is administered by parenteral administration, 

25 such as subcutaneous injection. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide comprises no more than 5, such as no more than 4 or no more than 3, amino 

acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). In 

one embodiment the GLP-1 peptide comprises no more than 4 amino acid residues which are 

30 not encoded by the genetic code. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. In one 

embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 agonist has an EC50 at or below 3000pM, such as at or 

below 500pM or at or below 100 pM, optionally determined by Assay (I). 
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In one embodiment the invention relates to a GLP-1 agonist for use in the reduction of 

HbA 1 c or for use in the prevention or treatment of type 2 diabetes, hyperglycemia, impaired 

glucose tolerance, or non-insulin dependent diabetes comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

5 semaglutide per week. In one embodiment the GLP-1 agonist and/or administration is as 

defined herein. 

In one embodiment the invention relates to a GLP-1 agonist for use in the prevention or 

treatment of obesity, in the reduction of body weight and/or food intake, or in the induction 

satiety comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

10 such an amount equivalent to at least 0.7 mg semaglutide per week. In one embodiment the 

GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in reduction of HbA 1 c or for 

prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-

15 insulin dependent diabetes, wherein said GLP-1 agonist is administered in an amount of at least 

0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in the prevention or treatment 

20 of obesity, in the reduction of body weight and/or food intake, or in the induction satiety, wherein 

said GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week. In one embodiment the GLP-1 agonist 

and/or administration is as defined herein. 

In one embodiment the GLP-1 agonist is administered with another therapeutic agent. 

25 Administration with another therapeutic agent may be carried out as administration of the GLP-1 

agonist and the other therapeutic agent within the same therapeutic window (e.g. withinin a 

period of two weeks, a period of one week, or in a 96, 72, or 48 hour period, etc.). The treatment 

with a GLP-1 agonist according to the present invention may be combined with one or more 

additional therapeutic agents, e.g. selected from antidiabetic agents, antiobesity agents, 

30 appetite regulating agents, antihypertensive agents, agents for the treatment and/or prevention 

of complications resulting from or associated with diabetes and agents for the treatment and/or 

prevention of complications and disorders resulting from or associated with obesity; examples of 

these therapeutic agents are: sulphonylureas, thiazolidinediones, biguanides, meglitinides, 

glucosidase inhibitors, glucagon antagonists, and OPP-IV (dipeptidyl peptidase-IV) inhibitors. 
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In one embodiment, as used herein, an "amount equivalent to" when used in relation to 

GLP-1 agonists refers to amounts of a first GLP-1 agonist and a second GLP-1 agonist having 

GLP-1 receptor potency (i.e. EC50) within ±30%, such as within ±20% or within ±10%, of each 

other optionally determined by Assay (I) described herein and having a half-life within ±30%, 

5 such as within ±20% or within ±10%, of each other optionally determined by Assay (II) 

described herein. 

In one embodiment an "effective amount" of a GLP-1 agonist as used herein means an 

amount sufficient to cure, alleviate, or partially arrest the clinical manifestations of a given 

disease or state and its complications. An amount adequate to accomplish this is defined as 

10 "effective amount". Effective amounts for each purpose will depend on the severity of the 

disease or injury as well as the weight and general state of the subject. It will be understood that 

determining an appropriate dosage may be achieved using routine experimentation, by 

constructing a matrix of values and testing different points in the matrix, which is all within the 

ordinary skills of a trained physician or veterinary. 

15 In one embodiment the term "treatment" or "treating" as used herein means the 

management and care of a patient for the purpose of combating a condition, such as a disease 

or a disorder. In one embodiment the term "treatment" or "treating" is intended to include the full 

spectrum of treatments for a given condition from which the patient is suffering, such as 

administration of the active compound to alleviate the symptoms or complications; to delay the 

20 progression of the disease, disorder, or condition; to alleviate or relieve the symptoms and 

complications; and/or, to cure or eliminate the disease, disorder, or condition as well as to 

prevent the condition. In one embodiment prevention is to be understood as the management 

and care of a patient for the purpose of combating the disease, condition, or disorder and 

includes the administration of the active compounds to prevent the onset of the symptoms or 

25 complications. 

In one embodiment the term "hydrophilic spacer" as used herein means a spacer that 

separates a peptide and an albumin binding residue with a chemical moiety which comprises at 

least 5 non- hydrogen atoms where 30-50% of these are either N or 0. 

In one embodiment the term "analogue" as used herein referring to a polypeptide 

30 means a modified peptide wherein one or more amino acid residues of the peptide have been 

substituted by other amino acid residues and/or wherein one or more amino acid residues have 

been deleted from the peptide and or wherein one or more amino acid residues have been 

added to the peptide. Such addition or deletion of amino acid residues can take place at the N­

terminal of the peptide and/or at the C-terminal of the peptide. A simple system is used to 
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describe analogues: For example Arg 34GLP-1 (7-37) Lys designates a GLP-1 analogue wherein 

the naturally occurring lysine at position 34 has been substituted with arginine and a lysine 

residue has been added to the C-terminal (position 38). 

In one embodiment the term "GLP-1 peptide" as used herein means GLP-1 (7-37), a 

5 GLP-1 analogue, a GLP-1 derivative or a derivative of a GLP-1 analogue. 

In one embodiment the term "exendin-4 peptide" as used herein means exendin-4 (1-

39), an exendin-4 analogue, an exendin-4 derivative or a derivative of an exendin-4 analogue. 

In one embodiment the term "OPP-IV protected" as used herein referring to a 

polypeptide means a polypeptide which has been chemically modified in order to render said 

10 compound resistant to the plasma peptidase dipeptidyl aminopeptidase-4 (OPP-IV). The OPP­

IV enzyme in plasma is known to be involved in the degradation of several peptide hormones, 

e.g. GLP-1, Exendin-4 etc. Thus a considerable effort is being made to develop GLP-1 agonists 

less susceptible to OPP-IV mediated hydrolysis in order to reduce the rate of degradation by 

OPP-IV. 

15 The present invention also relates to a GLP-1 agonist of the invention, for use as a 

medicament. In particular embodiments, the GLP-1 agonist of the invention may be used for the 

following medical treatments: 

(i) prevention and/or treatment of all forms of diabetes, such as hyperglycemia, type 2 

diabetes, impaired glucose tolerance, type 1 diabetes, non-insulin dependent diabetes, MODY 

20 (maturity onset diabetes of the young), gestational diabetes, and/or for reduction of HbA 1 c; 

25 

(ii) delaying or preventing diabetic disease progression, such as progression in type 2 

diabetes, delaying the progression of impaired glucose tolerance (IGT) to insulin requiring type 

2 diabetes, and/or delaying the progression of non-insulin requiring type 2 diabetes to insulin 

requiring type 2 diabetes; 

(iii) prevention and/or treatment of eating disorders, such as obesity, e.g. by decreasing 

food intake, reducing body weight, suppressing appetite, inducing satiety; treating or preventing 

binge eating disorder, bulimia nervosa, and/or obesity induced by administration of an 

antipsychotic or a steroid; reduction of gastric motility; and/or delaying gastric emptying. 

In another particular embodiment, the indication is (i). In a further particular 

30 embodiment the indication is (ii). In a still further particular embodiment the indication is (iii). In 

one embodiment the indication is type 2 diabetes and/or obesity. 

In one embodiment the method comprises prevention, treatment, reduction and/or 

induction in one or more diseases or conditions defined herein. In one embodiment the 

indication is (i) and (iii). In one embodiment the indication is (ii) and (iii). In one embodiment the 
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method comprises prevention, treatment, reduction and/or induction in one or more diseases or 

conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 1. 

In one embodiment the invention relates to administration of an effective amount of a 

GLP-1 agonist. 

In one embodiment as used herein, specific values given in relation to numbers or 

intervals may be understood as the specific value or as about the specific value. 

FUNCTIONAL PROPERTIES 

In a first functional aspect, the GLP-1 agonists of the invention have a good potency. 

Also, or alternatively, in a second functional aspect, the GLP-1 agonists of the invention have a 

10 protracted pharmacokinetic profile. Also, or alternatively, in a third functional aspect, the GLP-1 

agonists of the invention are stable against degradation by gastro intestinal enzymes. 

Biological activity (potency) 

According to the first functional aspect, the GLP-1 agonists of the invention are 

biologically active, or potent. In a particular embodiment, "potency" and/or "activity" refers to in 

15 vitro potency, i.e. performance in a functional GLP-1 receptor assay, more in particular to the 

capability of stimulating cAMP formation in a cell line expressing the cloned human GLP-1 

receptor. 

The stimulation of the formation of cAMP in a medium containing the human GLP-1 

receptor may preferably be determined using a stable transfected cell-line such as BHK467-12A 

20 (tk-ts13), and/or using for the determination of cAMP a functional receptor assay, e.g. based on 

competition between endogenously formed cAMP and exogenously added biotin-labelled 

cAMP, in which assay cAMP is more preferably captured using a specific antibody, and/or 

wherein an even more preferred assay is the AlphaScreen cAMP Assay, such as the one 

described in Assay (I). 

25 In one embodiment the term half maximal effective concentration (EC50) generally 

refers to the concentration which induces a response halfway between the baseline and 

maximum, by reference to the dose response curve. EC50 is used as a measure of the potency 

of a compound and represents the concentration where 50% of its maximal effect is observed. 

The in vitro potency of the GLP-1 agonists of the invention may be determined as 

30 described above, and the EC50 of the GLP-1 agonist in question determined. The lower the 

EC50, the better the potency. 

In a particular embodiment, the medium has the following composition (final in-assay 
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concentrations): 50 mM TRIS-HCI; 5 mM HEP ES; 10 mM MgCl
2

, 6H
2
O; 150 mM NaCl; 0.01 % 

Tween; 0.1% BSA; 0.5 mM IBMX; 1 mM ATP; 1 µM GTP; pH 7.4. 

In a further particular embodiment, the GLP-1 agonist of the invention has an in vitro 

potency corresponding to an EC50 at or below 3000pM, such as below 2000pM, below 1 000pM, 

5 or below 500pM, or such as below 200 pM or below 100 pM. 

In another particular embodiment the GLP-1 agonist of the invention are potent in vivo, 

which may be determined as is known in the art in any suitable animal model, as well as in 

clinical trials. 

The diabetic db/db mouse is one example of a suitable animal model, and the blood 

10 glucose lowering effect may be determined in such mice in vivo, e.g. as described in Assay (Ill), 

or as described in Example 43 of WO09/030738. 

15 

Also, or alternatively, the effect on food intake in vivo may be determined in 

pharmacodynamic studies in pigs, e.g. as described in Assay (IV). 

Protraction - half life in vivo in minipigs 

According to the second functional aspect, the GLP-1 agonists of the invention are 

protracted. In a particular embodiment protraction may be determined as half-life (T ½) in vivo in 

minipigs after i.v. administration. In additional embodiments, the half-life is at least 24 hours, 

such as at least 48 hours, at least 60 hours, at least 72 hours, or such as at least 84 hours, at 

least 96 hours, or at least 108 hours. 

20 A suitable assay for determining half-life in vivo in minipigs after i.v. administration is 

disclosed in Assay (II). 

Degradation by gastro intestinal enzymes 

According to the third functional aspect, the GLP-1 agonists of the invention are stable, 

or stabilised, against degradation by one or more gastro intestinal enzymes. 

25 Gastrointestinal enzymes include, without limitation, exo and endo peptidases, such as 

pepsin, trypsin, chymotrypsin, elastases, and carboxypeptidases. The stability may be 

tested against these gastro intestinal enzymes in the form of purified enzymes, or in the form of 

extracts from the gastrointestinal system. 

In a particular embodiment, the GLP-1 agonist of the invention has an in vitro half-life 

30 (T ½), in an extract of rat small intestines, divided by the corresponding half-life (T ½) of GLP-1 (7-

37), of at least 1, such as above 1.0, at least 1.2, at least 2.0, or such as at least 3.0, or at least 

4.0. In other words, a ratio(SI) may be defined for each GLP-1 agonist, viz. as the in vitro half-
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life (T ½) of the GLP-1 agonist in question, in an extract of rat small intestines, divided by the 

corresponding half-life (T ½) of GLP-1 (7-37). 

A suitable assay for determining in vitro half-life in an extract of rat small intestines is 

disclosed in Assay (V). 

GLP-1 AGONISTS 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
10 hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

15 

In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer via the amino 

acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of GLP-1 (7-

37). 

In one embodiment the GLP-1 peptide is exendin-4, an exendin-4-analogue, or a 

derivative of exendin-4. 

In one embodiment the GLP-1 agonist peptide comprises the amino acid sequence of 

the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

20 Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue attached 

via a hydrophilic spacer to the C-terminal amino acid residue of said GLP-1 peptide. 

In one embodiment the GLP-1 agonist comprises a second albumin binding residue is 

25 attached to an amino acid residue which is not the C-terminal amino acid residue. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, albiglutide and dulaglitide. 

In one embodiment the GLP-1 peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-

30 Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

In one embodiment the GLP-1 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)­

genetically fused to human albumin. 
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In one embodiment the GLP-1 agonists of the invention have GLP-1 activity. In one 

embodiment "a GLP-1 agonist" is understood to refer to any compound, including peptides and 

non-peptide compounds, which fully or partially activate the human GLP-1 receptor. In one 

5 embodiment the "GLP-1 agonist" is any peptide or non-peptide small molecule that binds to a 

GLP-1 receptor, preferably with an affinity constant (Ko) or a potency (EC50) of below 1 µM, e. g. 

below 100 nM as measured by methods known in the art (see e. g., WO 98/08871 ). In one 

embodiment methods for identifying GLP-1 agonists are described in WO 93/19175 (Novo 

Nordisk A/S) and examples of suitable GLP-1 agonists which can be used according to the 

10 present invention includes those referred to in WO 2005/027978 (Novo Nordisk A/S), the 

teachings of which are both incorporated by reference herein. "GLP-1 activity" refers to the 

ability to bind to the GLP-1 receptor and initiate a signal transduction pathway resulting in 

insulinotropic action or other physiological effects as is known in the art. For example, the GLP-

1 agonists of the invention can be tested for GLP-1 activity using the assay described in Assay 

15 (I) herein. 

20 

In yet another embodiment the GLP-1 agonist is a stable GLP-1 agonist. As used 

herein a "stable GLP-1 agonist" means a GLP-1 agonist which exhibits an in vivo plasma 

elimination half-life of at least 24 hours in man, optionally determined by the method described 

below. Examples of stable GLP-1 agonists can be found in WO2006/097537. 

In one embodiment the method for determination of plasma elimination half-life of a 

compound in man may be carried out as follows: The compound is dissolved in an isotonic 

buffer, pH 7.4, PBS or any other suitable buffer. The dose is injected peripherally, preferably in 

the abdominal or upper thigh. Blood samples for determination of active compound are taken at 

frequent intervals, and for a sufficient duration to cover the terminal elimination part (e. g., Pre-

25 dose, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24 (day 2), 36 (day 2), 48 (day 3), 60 (day 3), 72 (day 4) and 

84 (day 4) hours post dose). Determination of the concentration of active compound is 

performed as described in Wilken et al., Diabetologia 43 (51 ), 2000. Derived pharmacokinetic 

parameters are calculated from the concentration-time data for each individual subject by use of 

non-compartmental methods, using the commercially available software WinNonlin Version 2.1 

30 (Pharsight, Cary, NC, USA). The terminal elimination rate constant is estimated by log-linear 

regression on the terminal log-linear part of the concentration-time curve, and used for 

calculating the elimination half-life. 

In one embodiment the GLP-1 agonist is formulated so as to have a half-life in man of 

at least 48 hours. This may be obtained by sustained release formulations known in the art. 
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In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), 

GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. In 

one embodiment the GLP-1 peptide comprises no more than 15, such as no more than 10 or no 

5 more than 6, amino acid residues which have been substituted, inserted or deleted as 

compared to GLP-1 (7-37). In one embodiment the GLP-1 peptide comprises no more than 4 

amino acid residues which are not encoded by the genetic code. In yet another embodiment, 

the GLP-1 agonist is exendin-4 or exendin-3, an exendin-4 or exendin-3 analogue, or a 

derivative of any of these. 

10 In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglitide. In one embodiment the GLP-1 peptide is 

semaglutide. WO 06/097537 discloses semaglutide (Example 4), a mono-acylated GLP-1 

agonist for once weekly administration. In one embodiment the GLP-1 peptide is exenatide. In 

one embodiment the GLP-1 peptide comprises the amino acid sequence of the formula: H-His-

15 Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-

Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 2). 

Exenatide is a synthetic version of exendin-4, a hormone found in the saliva of the Gila monster. 

Exenatide displays biological properties similar to GLP-1. In some embodiments the 

composition is BYDUREON® (a long acting release formula of exenatide in PLGA particles). In 

20 one embodiment the "Bydureon® composition" refer to a powder comprising exenatide, poly 

(D,L-lactide-co-glycolide), and sucrose which immediately prior to injection is reconstituted in a 

solvent comprising carmellose sodium, sodium chloride, polysorbate 20, monobasic sodium 

phosphate (e.g. its monohydrate), dibasic sodium phosphate (e.g. its heptahydrate), and water 

for injections. In one embodiment the GLP-1 peptide has the structure (His-Gly-Glu-Gly-Thr-

25 Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-

Lys-Gly-Arg )2 (SEQ ID NO: 4)--genetically fused to human albumin. Albiglutide is a 

recombinant human serum albumin (HSA)-GLP-1 hybrid protein, likely a GLP-1 dimer fused to 

HSA. The constituent GLP-1 peptide is analogue, in which Ala at position 8 has been 

substituted by Glu. In one embodiment the GLP-1 peptide is dulaglitide. Dulaglutide is a GLP-1-

30 Fe construct (GLP-1 - linker - Fe from lgG4). In one embodiment the GLP-1 peptide has the 

structure His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys­

Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). Liraglutide is a mono-acylated GLP-1 

agonist for once daily administration which is marketed as of 2009 by Novo Nordisk A/S, is 

disclosed in WO 98/08871 Example 37. 
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In one embodiment the present invention encompasses pharmaceutically acceptable 

salts of the GLP-1 agonists. Such salts include pharmaceutically acceptable acid addition salts, 

pharmaceutically acceptable metal salts, ammonium, and alkylated ammonium salts. Also 

intended as pharmaceutically acceptable acid addition salts are the hydrates which the present 

5 GLP-1 agonists are able to form. 

In one embodiment the route of administration of GLP-1 agonists may be any route 

which effectively transports the active compound to the appropriate or desired site of action, 

such as parenteral. In one embodiment medicaments or pharmaceutical compositions 

comprising a GLP-1 agonist, such as semaglutide, may be administered parenterally to a 

10 patient in need thereof. In one embodiment parenteral administration may be performed by 

subcutaneous, intramuscular or intravenous injection by means of a syringe, optionally a pen­

like syringe. 

Alternatively, parenteral administration can be performed by means of an infusion 

pump. A further option is a composition which may be a powder or a liquid for the administration 

15 of a GLP-1 agonist in the form of a nasal or pulmonal spray. As a still further option, the GLP-1 

agonist can also be administered transdermally, e.g., from a patch, optionally an iontophoretic 

patch, or transmucosally, e.g., bucally. The above-mentioned possible ways to administer GLP-

1 agonists are not considered as limiting the scope of the invention. 

In one embodiment the GLP-1 agonist is co-administered together with a further 

20 therapeutically active agent used in the treatments defined herein. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the 

formula (I) (SEQ ID NO: 5): 

XaarXaas-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa15-Ser-Xaa1s-Xaa1eXaa20GluXaa22-

Xaa23-Ala-Xaa25-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa35-Xaa35-Xaa3r 

25 Xaa3s-Xaa3e-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa45-Xaa45 

Formula (I) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, 

homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-

30 pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 
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Xaa15 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

5 Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa21 is Glu or Leu; 

10 Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa35 is Gly or Aib; 

Xaa36 is Arg, Gly or Lys; 

14/40 

15 Xaa31 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3s is Lys, Ser, amide or is absent; 

Xaa3e is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

20 Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa46 is amide or is absent; 

Inventors: JENSEN et al. 

25 provided that if Xaa3s, Xaa3e, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

each amino acid residue downstream is also absent. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of formula 

(II) (SEQ ID NO: 6): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

3O Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-Xaa31Xaa3s 

Formula (II) 

wherein 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy-histidine, 

homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-
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Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

5 aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

10 Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa36 is Arg or Lys; 

15 

Xaa31 is Gly, Ala, Glu or Lys; 

Xaa38 is Lys, amide or is absent. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. 

In one embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

20 selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

In one embodiment the GLP-1 peptide comprises Arg 34GLP-1 (7-37) or 

[Aib8,Arg34]GLP-1-(7-37). 

25 In one embodiment the GLP-1 agonist comprises an albumin binding residue which is 

covalently attached, optionally via a hydrophilic spacer. In one embodiment said albumin 

binding residue is covalently attached, optionally via a hydrophilic spacer, to the C-terminal 

amino acid residue of said GLP-1 peptide or an amino acid residue which is not the C-terminal 

amino acid residue. In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer 

30 via the amino acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of 

GLP-1 (7-37). 

Human Glucagon-Like Peptide-1 is GLP-1 (7-37) and has the sequence 

HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRG (SEQ ID NO: 1 ). GLP-1 (7-37) may also be 

designated "native" GLP-1. In the sequence listing, the first amino acid residue of SEQ ID NO: 1 
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(histidine) is assigned no. 1. However, in what follows - according to established practice in the 

art - this histidine residue is referred to as no. 7, and subsequent amino acid residues are 

numbered accordingly, ending with glycine no. 37. Therefore, generally, any reference herein to 

an amino acid residue number or a position number of the GLP-1 (7-37) sequence is to the 

5 sequence starting with His at position 7 and ending with Gly at position 37. A non-limiting 

example of a suitable analogue nomenclature is [Aib8,Arg34,Lys37]GLP-1 (7-37), which 

designates a GLP-1 (7-37) analogue, in which the alanine at position 8 has been substituted with 

a-aminoisobutyric acid (Aib), the lysine at position 34 has been substituted with arginine, and 

the glycine at position 37 has been substituted with lysine. 

10 In one embodiment the GLP-1 agonist exhibits at least 60%, 65%, 70%, 80% or 90% 

sequence identity to GLP-1 (7-37) over the entire length of GLP-1 (7-37). As an example of a 

method for determination of sequence identity between two analogues the two peptides 

[Aib8]GLP-1(7-37) and GLP-1(7-37) are aligned. The sequence identity of [Aib8]GLP-1(7-37) 

relative to GLP-1 (7-37) is given by the number of aligned identical residues minus the number of 

15 different residues divided by the total number of residues in GLP-1 (7-37). Accordingly, in said 

example the sequence identity is (31-1)/31. In one embodiment non-peptide moieties of the 

GLP-1 agonist are not included when determining sequence identity. 

In one embodiment the GLP-1 agonist is a derivative. In one embodiment the term 

"derivative" as used herein in the context of a GLP-1 agonist, peptide or analogue means a 

20 chemically modified GLP-1 agonist, peptide or analogue, in which one or more substituents 

have been covalently attached to the agonist, peptide or analogue. The substituent may also be 

referred to as a side chain. Typical modifications are amides, carbohydrates, alkyl groups, acyl 

groups, esters and the like. An example of a derivative of GLP-1 (7-37) is N£26-(y-Glu(N°­

hexadecanoyl)) - [Arg 34
, Lys25

]) GLP-1 (7- 37). 

25 In a particular embodiment, the side chain is capable of forming non-covalent 

aggregates with albumin, thereby promoting the circulation of the GLP-1 agonist with the blood 

stream, and also having the effect of protracting the time of action of the GLP-1 agonist, due to 

the fact that the aggregate of the GLP-1 agonist and albumin is only slowly disintegrated to 

release the active pharmaceutical ingredient. Thus, the substituent, or side chain, as a whole 

30 may be referred to as an albumin binding moiety. 

In particular embodiments, the side chain has at least 10 carbon atoms, or at least 15, 

20, 25, 30, 35, or at least 40 carbon atoms. In further particular embodiments, the side chain 

may further include at least 5 hetero atoms, in particular O and N, for example at least 7, 9, 10, 

12, 15, 17, or at least 20 hetero atoms, such as at least 1, 2, or 3 N-atoms, and/or at least 3, 6, 
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In another particular embodiment the albumin binding moiety comprises a portion 

which is particularly relevant for the albumin binding and thereby the protraction, which portion 

may accordingly be referred to as a protracting moiety. The protracting moiety may be at, or 

5 near, the opposite end of the albumin binding moiety, relative to its point of attachment to the 

peptide. 

In a still further particular embodiment the albumin binding moiety comprises a portion 

in between the protracting moiety and the point of attachment to the peptide, which portion may 

be referred to as a linker, linker moiety, spacer, or the like. The linker may be optional, and 

10 hence in that case the albumin binding moiety may be identical to the protracting moiety. 

In particular embodiments, the albumin binding moiety and/or the protracting moiety is 

lipophilic, and/or negatively charged at physiological pH (7.4). 

The albumin binding moiety, the protracting moiety, or the linker may be covalently 

attached to a lysine residue of the GLP-1 peptide by acylation. Additional or alternative 

15 conjugation chemistry includes alkylation, ester formation, or amide formation, or coupling to a 

cysteine residue, such as by maleimide or haloacetamide (such as bromo-/fluoro-/iodo-) 

coupling. 

In one embodiment an active ester of the albumin binding moiety, e.g. comprising a 

protracting moiety and a linker, is covalently linked to an amino group of a lysine residue, e.g. 

20 the epsilon amino group thereof, under formation of an amide bond (this process being referred 

to as acylation). 

Unless otherwise stated, when reference is made to an acylation of a lysine residue, it 

is understood to be to the epsilon-amino group thereof. 

For the present purposes, the terms "albumin binding moiety", "protracting moiety", and 

25 "linker" may include the unreacted as well as the reacted forms of these molecules. Whether or 

not one or the other form is meant is clear from the context in which the term is used. 

For the attachment to the GLP-1 agonist, the acid group of the fatty acid, or one of the 

acid groups of the fatty diacid, forms an amide bond with the epsilon amino group of a lysine 

residue in the GLP-1 peptide, e.g. via a linker. 

30 In one embodiment the term "fatty acid" refers to aliphatic monocarboxylic acids having 

from 4 to 28 carbon atoms, it is optionally unbranched, and/or even numbered, and it may be 

saturated or unsaturated. 
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In one embodiment the term "fatty diacid" refers to fatty acids as defined above but with 

an additional carboxylic acid group in the omega position. Thus, fatty diacids are dicarboxylic 

acids. 

Each of the two linkers of the GLP-1 agonist of the invention may comprise the 

5 following first linker element: 

Chem. 5: 

wherein k is an integer in the range of 1-5, and n is an integer in the range of 1-5. 

In a particular embodiment, when k=1 and n= 1, this linker element may be designated 

10 OEG, or a di-radical of 8-amino-3,6-dioxaoctanic acid, and/or it may be represented by the 

following formula: 

Chem. Sa: 

*-NH-( C H2)2-O-( C H2)2-O-C H2-CO-*. 

In another particular embodiment, each linker of the GLP-1 agonist of the invention 

15 may further comprise, independently, a second linker element, e.g. a Glu di-radical, such as 

Chem. 6 and/or Chem. 7: 

20 

Chem. 6: 

Chem. 7: 

H 
/N 

* 

N 
I 

0 

HO 

* * 

0 

* 

0 

wherein the Glu di-radical may be included p times, where p is an integer in the range of 1-3. 

Chem. 6 may also be referred to as gamma-Glu, or briefly gGlu, due to the fact that it is 

the gamma carboxy group of the amino acid glutamic acid which is here used for connection to 

another linker element, or to the epsilon-amino group of lysine. As explained above, the other 
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linker element may, for example, be another Glu residue, or an OEG molecule. The amino 

group of Glu in turn forms an amide bond with the carboxy group of the protracting moiety, or 

with the carboxy group of, e.g., an OEG molecule, if present, or with the gamma-carboxy group 

of, e.g., another Glu, if present. 

5 Chem. 7 may also be referred to as alpha-Glu, or briefly aGlu, or simply Glu, due to the 

fact that it is the alpha carboxy group of the amino acid glutamic acid which is here used for 

connection to another linker element, or to the epsilon-amino group of lysine. 

The above structures of Chem. 6 and Chem. 7 cover the L-form, as well as the D-form 

of Glu. In particular embodiments, Chem. 6 and/or Chem. 7 is/are, independently, a) in the L-

10 form, orb) in the D-form. 

In still further particular embodiments the linker has a) from 5 to 41 C-atoms; and/or b) 

from 4 to 28 hetero atoms. 

The concentration in plasma of the GLP-1 agonists of the invention may be determined 

15 using any suitable method. For example, LC-MS (Liquid Chromatography Mass Spectroscopy) 

may be used, or immunoassays such as RIA (Radio lmmuno Assay), ELISA (Enzyme-Linked 

lmmuno Sorbent Assay), and LOCI (Luminescence Oxygen Channeling lmmunoasssay). 

General protocols for suitable RIA and ELISA assays are found in, e.g., WO09/030738 on p. 

116-118. A preferred assay is the LOCI (Luminescent Oxygen Channeling Immunoassay), 

20 generally as described for the determination of insulin by Poulsen and Jensen in Journal of 

Biomolecular Screening 2007, vol. 12, p. 240-247 - briefly blood samples may be collected at 

desired intervals, plasma separated, immediately frozen, and kept at -20 "C until analyzed for 

plasma concentration of the respective GLP-1 agonist; the donor beads are coated with 

streptavidin, while acceptor beads are conjugated with a monoclonal antibody recognising a 

25 mid-IC-terminal epitope of the peptide; another monoclonal antibody, specific for the N­

terminus, is biotinylated; the three reactants are combined with the analyte and formed a two­

sited immuno-complex; illumination of the complex releases singlet oxygen atoms from the 

donor beads, which are channeled into the acceptor beads and triggered chemiluminescence 

which may be measured in an Envision plate reader; the amount of light is proportional to the 

30 concentration of the compound. 

In one embodiment the term "Aib" as used herein refers to a-aminoisobutyric acid. 

PHARMACEUTICAL COMPOSITIONS 

An administered dose may contain from 5 mg - 100 mg of the GLP-1 agonist, or from 
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In one embodiment the composition is BYDUREON® (a long acting release formula of 

exenatide in PLGA particles). 

Pharmaceutical compositions comprising a GLP-1 agonist of the invention or a 

5 pharmaceutically acceptable salt, amide, or ester thereof, and a pharmaceutically acceptable 

excipient may be prepared as is known in the art. 

In one embodiment the term "excipient" broadly refers to any component other than the 

active therapeutic ingredient(s). The excipient may be an inert substance, an inactive 

substance, and/or a not medicinally active substance. The formulation of pharmaceutically 

10 active ingredients with various excipients is known in the art, see e.g. Remington: The Science 

and Practice of Pharmacy (e.g. 19th edition (1995), and any later editions). Non-limiting 

examples of excipients are: solvents, diluents, buffers, preservatives, tonicity regulating agents 

(e.g isotonic agents), chelating agents, stabilisers (e.g. oxidation inhibitors, aggregation 

inhibitors, surfactants, and/or protease inhibitors). 

15 Examples of formulations include liquid formulations, i.e. aqueous formulations 

comprising water. A liquid formulation may be a solution, or a suspension. An aqueous 

formulation typically comprises at least 50% w/w water, or at least 60%, 70%, 80%, or even at 

least 90% w/w of water. 

Alternatively, a pharmaceutical composition may be a solid formulation, e.g. a freeze-

20 dried or spray-dried composition, which may be used as is, or whereto the physician or the 

patient adds solvents, and/or diluents prior to use. 

The pH in an aqueous formulation may be anything between pH 3 and pH 10, for 

example from about 7.0 to about 9.5; or from about 3.0 to about 7.0. 

Still further, a pharmaceutical composition may be formulated as is known in the art of 

25 oral formulations of insulinotropic compounds, e.g. using any one or more of the formulations 

described in WO 2008/145728. 

A composition may be administered in several dosage forms, for example as a 

solution; a suspension; an emulsion; a microemulsion; multiple emulsions; a foam; a salve; a 

paste; a plaster; an ointment; a tablet; a coated tablet; a chewing gum; a rinse; a capsule such 

30 as hard or soft gelatine capsules; a suppositorium; a rectal capsule; drops; a gel; a spray; a 

powder; an aerosol; an inhalant; eye drops; an ophthalmic ointment; an ophthalmic rinse; a 

vaginal pessary; a vaginal ring; a vaginal ointment; an injection solution; an in situ transforming 

solution such as in situ gelling, setting, precipitating, and in situ crystallisation; an infusion 

solution; or as an implant. 
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A composition may further be compounded in a drug carrier or drug delivery system, 

e.g. in order to improve stability, bioavailability, and/or solubility. In a particular embodiment a 

composition may be attached to such system through covalent, hydrophobic, and/or 

electrostatic interactions. The purpose of such compounding may be, e.g., to decrease adverse 

5 effects, achieve chronotherapy, and/or increase patient compliance. 

A composition may also be used in the formulation of controlled, sustained, protracting, 

retarded, and/or slow release drug delivery systems. 

The composition may be administered by parenteral administration. Parenteral 

administration may be performed by subcutaneous, intramuscular, intraperitoneal, or 

10 intravenous injection by means of a syringe, optionally a pen-like syringe, or by means of an 

infusion pump. 

PRODUCTION PROCESSES 

In one embodiment GLP-1 peptides can be produced by appropriate derivatisation of 

an appropriate peptide backbone which has been produced by recombinant DNA technology or 

15 by peptide synthesis (e.g., Merrifield-type solid phase synthesis) as known in the art of peptide 

synthesis and peptide chemistry. 

In one embodiment the production of peptides like GLP-1 (7-37) and GLP-1 analogues 

is well known in the art. The GLP-1 moiety of the GLP-1 peptide of the invention (or fragments 

thereof) may for instance be produced by classical peptide synthesis, e.g., solid phase peptide 

20 synthesis using t-Boc or Fmoc chemistry or other well established techniques, see, e.g., Greene 

and Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons, 1999, Florencio 

Zaragoza Dorwald, "Organic Synthesis on solid Phase", Wiley-VCH Verlag GmbH, 2000, and 

"Fmoc Solid Phase Peptide Synthesis", Edited by W.C. Chan and P.O. White, Oxford University 

Press, 2000. 

25 In one embodiment GLP-1 agonists may be produced by recombinant methods, viz. by 

culturing a host cell containing a DNA sequence encoding the GLP-1 agonist and capable of 

expressing the peptide in a suitable nutrient medium under conditions permitting the expression 

of the peptide. Non-limiting examples of host cells suitable for expression of these peptides are: 

Escherichia coli, Saccharomyces cerevisiae, as well as mammalian BHK or CHO cell lines. 

30 In one embodiment GLP-1 agonists of the invention which include non-natural amino 

acids and/or a covalently attached N-terminal mono- or dipeptide mimetic may e.g. be produced 

as described in the experimental part. Or see e.g., Hodgson et al: "The synthesis of peptides 

and proteins containing non-natural amino acids", Chemical Society Reviews, vol. 33, no. 7 
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(2004), p. 422-430; and WO 2009/083549 A 1 entitled "Semi-recombinant preparation of GLP-1 

analogues". 

EMBODIMENTS 

The following are non-limiting embodiments of the invention: 

5 1 . A method for reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, said method 

comprising administration of a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

2. A method for treating or preventing obesity, for reducing body weight and/or food intake, or 

10 for inducing satiety, said method comprising administration of a GLP-1 agonist to a subject in 

need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week. 

3. The method according to any one of the preceding embodiments, wherein said method 

comprises delaying or preventing diabetic disease progression. 

15 4. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist has a half-life of at least 24 hours, such as at least 48 hours, at least 60 hours, or at 

least 72 hours, or such as at least 84 hours, at least 96 hours, or at least 108 hours, or 

optionally at least 120 hours, at least 132 hours, or at least 144 hours, wherein said half-life 

optionally is determined by Assay (II). 

20 5. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered twice weekly or less often, once weekly or less often, such as less often 

than once weekly or once every secondly week or less often, or such as once every third week 

or less often or once a month or less often. 

6. The method according to any one of the preceding embodiments, wherein said GLP-1 

25 agonist is administered in an amount of at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such 

as at least 1.4 mg or at least 1.6 mg, per week. 

7. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 

1.2 mg, such as at least 1.4 mg or at least 1.6 mg, semaglutide per week. 

30 8. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount which provides an improved a) reduction in HbA 1 c or b) 

reduction in body weight compared to administration of 1.8 mg liraglutide or less, such as 0.8 

mg liraglutide or less, per day. 
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9. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is selected from the group consisting of semaglutide, exenatide, albiglutide, and 

dulaglutide. 

10. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 agonist is administered by parenteral administration, such as subcutaneous injection. 

11. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered simultaneously or sequentially with another therapeutic agent. 

12. The method according to any one of any one of the preceding embodiments, wherein the 

GLP-1 agonist is a GLP-1 peptide. 

10 13. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the formula (I) (SEQ ID NO: 5): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa16-Ser-Xaa1 8-Xaa1 9Xaa20GluXaa2r 

Xaa23-Ala-Xaa25-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa35-Xaa35-

Xaa3rXaa3s-Xaa3e-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa45-Xaa45 

15 Formula (I) 

wherein 

20 

25 

30 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa16 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa21 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 
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Xaa31 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3s is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa46 is amide or is absent; 

Inventors: JENSEN et al. 

provided that if Xaa3s, Xaa3e, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

15 each amino acid residue downstream is also absent. 

14. The method according to any one of the preceding embodiments, wherein said polypeptide 

is a GLP-1 peptide comprising the amino acid sequence of formula (II) (SEQ ID NO: 6): 

XaarXaas-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-Xaa31Xaa3s 

20 Formula (II) 

25 

30 

wherein 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa3O is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0152

Attorney Docket No.: 8545US02 
Clean Specification 

Xaa35 is Arg or Lys; 

Xaa31 is Gly, Ala, Glu or Lys; 

Xaa3s is Lys, amide or is absent. 
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15. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), GLP-1 

(7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. 

16. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

10 17. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 5 amino acid residues which have been substituted, inserted or 

deleted as compared to GLP-1 (7-37). 

18. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 4 amino acid residues which are not encoded by the genetic 

15 code. 

19. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide is a DPPIV protected GLP-1 peptide. 

20. The method according to any one of the preceding embodiments, wherein GLP-1 peptide is 

DPPIV stabilised. 

20 21. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises an Aib residue in position 8. 

22. The method according to any one of the preceding embodiments, wherein the amino acid 

residue in position 7 of said GLP-1 peptide is selected from the group consisting of D-histidine, 

desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-

25 fluoromethyl-histidine, a-methyl-histidine, 3-pyridylalanine, 2-pyridylalanine and 4-

pyridylalanine. 

23. The method according to any one of embodiments 7 to 16, wherein said GLP-1 peptide is 

attached to said hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 

relative to the amino acid sequence of GLP-1 (7-37). 

30 24. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is exendin-4, an exendin-4-analogue, or a derivative of exendin-4. 

25. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 
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Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

26. The method according to any one of the preceding embodiments wherein one albumin 

binding residue via said hydrophilic spacer is attached to the C-terminal amino acid residue of 

5 said GLP-1 peptide. 

27. The method according to any one of the preceding embodiments, wherein a second albumin 

binding residue is attached to an amino acid residue which is not the C-terminal amino acid 

residue. 

28. The method according to any one of the preceding embodiments, wherein the GLP-1 

10 peptide is selected from the group consisting of semaglutide, albiglutide and dulaglitide. 

29. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

15 30. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)-

genetically fused to human albumin. 

20 31. The method according to any one of the preceding embodiments wherein the GLP-1 peptide 

is dulaglitide. 

32. The method according to any one of the preceding embodiments wherein the GLP-1 agonist 

has an EC50 at or below 3000pM, such as at or below 500pM or at or below 100 pM, optionally 

determined by Assay (I). 

25 33. A GLP-1 agonist for use in the reduction of HbA 1 c or for use in the prevention or treatment 

of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin dependent 

diabetes comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

such an amount equivalent to at least 0.7 mg semaglutide per week. 

34. A GLP-1 agonist for use in the prevention or treatment of obesity, in the reduction of body 

30 weight and/or food intake, or in the induction satiety comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

semaglutide per week. 

35. A GLP-1 agonist for use according to embodiment 33 or 34, wherein the GLP-1 agonist 

and/or administration is as defined in any of embodiments 1-32 or 40. 
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36. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, wherein said 

GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

5 equivalent to at least 0.7 mg semaglutide per week. 

37. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in the prevention or treatment of obesity, in the reduction of body weight 

and/or food intake, or in the induction satiety, wherein said GLP-1 agonist is administered in an 

amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide 

10 per week. 

38. A composition for use according to any one of the preceding embodiments, wherein said 

GLP-1 agonist and/or administration is as defined in any one of embodiments 1-32 or 40. 

39. A composition for use according to any one of the preceding embodiments, wherein said 

composition comprises the Bydureon® composition. 

15 40. The method according to any one of the preceding claims, wherein the method comprises 

prevention, treatment, reduction or induction in one or more diseases or conditions defined in 

any one of the previous embodiments. 

EXAMPLES 

20 Abbreviations 

The following abbreviations are used in the following, in alphabetical order: 

ADA: American Diabetes Association 

Example 1: The Glp-1 Peptide Semaglutide Provides Reduced HbA1c and Body Weight 

Semaglutide is a unique acylated GLP-1 peptide with a half-life of 160 hours. The aim 

25 was to investigate HbA 1 c dose-response of once-weekly doses of semaglutide (five dose­

levels) in subjects with type 2 diabetes. Safety, tolerability and pharmacodynamics of 

semaglutide versus placebo and open-label once-daily liraglutide were also investigated. 

Materials and methods 

30 Liraglutide may be prepared as described in Example 37 of WO98/08871. Semaglutide 

may be prepared as described in Example 4 of WO2006/097537. The composition of the GLP-1 

agonists administered may be formulated as isotonic aqueous solutions with a phosphate 
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buffer, such as a sodium dihydrogen phosphate buffer, having a pH in the range 7.0-9.0, such 

as pH 7.4 or pH 8.15, for example further comprising the excipients propylene glycol and 

phenol. The composition of the GLP-1 agonists administered may be as described in 

WO2003/002136 or WO2005/049061. The placebo composition may be identical to the 

5 composition of the GLP-1 agonists, but not containing a GLP-1 agonist. 

In a 12-week, randomised, double-blind, placebo-controlled trial, 411 human subjects 

(n=43-50 per group) with type 2 diabetes were exposed. Participants (male/female 65/35%; 

baseline HbA 1 c (mean±SD) 8.1±0.8%; baseline body weight 87.5±13.8 kg; duration of diabetes 

2.6±3.1 years; metformin only/diet and exercise alone 80/20%) received subcutaneous injection 

10 of one of five semaglutide doses (0.1-1.6 mg) once weekly, open-label liraglutide (1.2 mg, 1.8 

mg) once daily, or placebo once weekly. Two of the semaglutide doses were titrated (T) in 

weekly increments of 0.4 mg. The primary endpoint was change in HbA 1 c from baseline. 

Secondary efficacy endpoints included proportion of subjects reaching ADA HbA1c target (<7%) 

and change in body weight. Change and percentage to target were analysed by ANOVA and 

15 logistic regression, respectively. Comparisons between semaglutide and liraglutide were not 

corrected for multiplicity. Baseline characteristics of the subjects are shown in Table 1. 

Table 1. Baseline characteristics of subjects 

Semaglutide Liraglutide 

Placebo 0.1 0.2 0.4 0.8 0.8 1.6 1.2 1.8 

mg mg mg mg mgT mg T mg mg 

Exposed* 46 47 43 48 42 43 47 45 50 

subjects 

D&E: 22:78 23:77 14:86 23:77 19:81 16:84 19:81 18:82 24:76 

metformin 

(%) 

Female: 39:61 34:66 30:70 23:77 48:52 37:63 45:55 31 :69 30:70 

male(%) 

Age (years) 55.3 55.2 54.7 53.8 55.0 55.9 56.4 54.8 54.3 

(10.6) (10 .1) (10.0) (10.2) (9.7) (7.9) (10.5) (9.2) (10.1) 

Duration of 2.4 3.6 2.3 2.0 3.0 2.6 1.8 3.3 2.5 

diabetes (3.3) (5.0) (2.7) (2.3) (3.0) (2.1) (2.0) (3.4) (2.6) 

(years) 
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HbA1c (%) 8.1 

(0.8) 

FPG 8.9 

(mmol/L) (1.5) 

Weight (kg) 90.5 

(13.0) 

BMI (kg/m2) 31.7 

(3.8) 

8.2 

(0.9) 

9.8 

(2.7) 

89.5 

(14.2) 

31.5 

(4.6) 
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8.2 8.1 

(0.9) (0.9) 

9.5 9.3 

(2.5) (2.1) 

86.3 87.0 

( 15.1) (14.0) 

30.4 29.7 

(3.9) (4.5) 

Inventors: JENSEN et al. 

8.2 8.0 8.0 8.0 8.1 

(0.9) (0.8) (0.7) (0.8) (0.7) 

9.5 9.6 9.0 9.0 9.3 

(2.4) (2.1) (1.9) (2.3) (2.0) 

85.9 85.7 84.5 90.5 87.2 

( 15.1) (12.6) (14.0) (13.5) (13.1) 

30.7 31.2 30.9 31.0 30.9 

(4.5) (4.2) (4.7) (4.6) (4.6) 

Data are mean (SD) unless otherwise stated. *: Number of subjects exposed to actual 

treatment. D&E: Diet and exercise. FPG: Fasting plasma glucose. BMI: Body mass index. 

Results 

In the full analysis set, semaglutide (2::0.2 mg) dose-dependently reduced HbA 1 c from 

baseline (Fig. 1), and increased the likelihood of achieving HbA1c <7% (p<0.05 vs. placebo for 

doses 2::0.2 mg). The results with respect to change in HbA1c are shown in Fig. 1. The change 

in HbA 1 c in fig. 1 is from baseline at week 12. Fig. 2 shows the change in HbA 1 c over time with 

the different treatments. Treatment with semaglutide 2::0.8 mg numerically brought more patients 

10 to target than liraglutide 1.8 mg (0.8 mg T 69%, 0.8 mg 73%, 1.6 mg T 81 % vs. liraglutide 1.8 

mg 57%).The results (see e.g. Fig. 1) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, 

or 1.6 mg T improved reduction of HbA 1 c compared to treatment with liraglutide 1.2 mg or 1.8 

mg; furthermore, treatment with semaglutide 1.6 mg T was statistically superior to treatment 

with liraglutide 1.2 mg or 1.8 mg with respect to reduction of HbA 1 c (based on unadjusted 

15 means). Fig. 3 shows the percentage and the number of subjects reaching the AACE or ADA 

criteria for glycaemic control with the different treatments. The results (see Fig. 3) shows that 

treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg T improved the percentage and the 

number of subjects reaching the AACE or ADA criteria for glycaemic control compared to 

treatment with liraglutide 1.2 mg or 1.8 mg. 

20 Body weight was dose-dependently reduced from baseline by up to 4.8 kg vs. placebo 

1.2 kg (p<0.01 for doses .::0.8 mg). Fig. 4 and 5 shows mean body weight change versus time 

and body weight change from baseline at week 12, respectively, with the different treatments. 

The results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg 

T increased reduction of body weight compared to treatment with liraglutide 1.2 mg or 1.8 mg. 

25 Furthermore, the results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg Tor 1.6 

mg T was statistically superior to treatment with liraglutide 1.8 mg with respect to reduction of 
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body weight; and that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg Twas statistically 

superior to liraglutide 1.2 mg with respect to reduction of body weight (based on unadjusted 

means). 

There were no reports of pancreatitis or treatment-related changes in blood calcitonin. 

5 Proportion of subjects with nausea and vomiting increased with dose, but were generally mild or 

moderate and ameliorated by titration. Withdrawals due to gastrointestinal adverse events were 

4.7%-27.7% for semaglutide and 2.2%-10% for liraglutide. Few subjects reported minor 

hypoglycaemia (semaglutide n=5, liraglutide n=3); no major hypoglycaemia. Injection site 

reactions were reported by 7 subjects: semaglutide n=2; liraglutide n=5. One subject 

10 (semaglutide 1.6 mg T) developed low titre non-neutralising anti-semaglutide antibodies (no 

cross-reaction to native GLP-1 ). 

Conclusion 

Over 12 weeks, semaglutide dose-dependently reduced HbA 1 c and body weight. The 

15 effect of semaglutide 0.4 mg on glycaemic control and body weight was comparable to that of 

liraglutide 1.2 mg, while semaglutide 2::0.8 mg appeared to bring more subjects to target and 

provided better weight loss than liraglutide 1.8 mg. No semaglutide safety concerns were 

identified. Dose escalation was not a major focus of this trial and it will be optimised in future 

clinical trials. 

20 

Pharmacological Methods 

Assay (I): In Vitro Potency 

The purpose of this example is to test the activity, or potency, of GLP-1 agonists in 

vitro. The potencies of GLP-1 agonists may be determined as described below, i.e. as the 

25 stimulation of the formation of cyclic AMP (cAMP) in a medium containing membranes 

expressing the human GLP-1 receptor. 

Principle 

Purified plasma membranes from a stable transfected cell line, BHK467-12A (tk-ts13), 

expressing the human GLP-1 receptor are stimulated with the GLP-1 agonist in question, and 

30 the potency of cAMP production is measured using the AlphaScreenTM cAMP Assay Kit from 

Perkin Elmer Life Sciences. The basic principle of The AlphaScreen Assay is a competition 

between endogenous cAMP and exogenously added biotin-cAMP. The capture of cAMP is 
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Cell culture and preparation of membranes 
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A stable transfected cell line and a high expressing clone are selected for screening. 

The cells are grown at 5% CO2 in DMEM, 5% FCS, 1% Pen/Strep (Penicillin/Streptomycin) and 

5 0.5 mg/ml of the selection marker G418. 

Cells at approximate 80% confluence are washed 2X with PBS and harvested with 

Versene (aqueous solution of the tetrasodium salt of ethylenediaminetetraacetic acid), 

centrifuged 5 min at 1000 rpm and the supernatant removed. The additional steps are all made 

on ice. The cell pellet is homogenised by the Ultrathurax for 20-30 sec. in 10 ml of Buffer 1 (20 

10 mM Na-HEP ES, 10 mM EDTA, pH=7.4), centrifuged 15 min at 20,000 rpm and the pellet 

resuspended in 10 ml of Buffer 2 (20 mM Na-HEPES, 0.1 mM EDTA, pH=7.4). The suspension 

is homogenised for 20-30 sec and centrifuged 15 min at 20,000 rpm. Suspension in Buffer 2, 

homogenisation and centrifugation is repeated once and the membranes are resuspended in 

Buffer 2. The protein concentration is determined and the membranes stored at -80 "C until use. 

15 The assay is performed in ½-area 96-well plates, flat bottom (e.g. Costar cat. no:3693). 

The final volume per well is 50 µI. 

Solutions and reagents 

Exemplary solutions and reagents are given below. 

AlphaScreen cAMP Assay Kit from Perkin Elmer Life Sciences (cat. No: 6760625M); 

20 containing Anti-cAMP Acceptor beads (10 U/µI), Streptavidin Donor beads (10 U/µI) and 

Biotinylated-cAMP (133 U/µI). 

AlphaScreen Buffer, pH=7.4: 50 mM TRIS-HCI (Sigma, cat.no: T3253); 5 mM HEPES 

(Sigma, cat.no: H3375); 10 mM MgCl2, 6H20 (Merck, cat.no: 5833); 150 mM NaCl (Sigma, 

cat.no: S9625); 0.01% Tween (Merck, cat.no: 822184). The following was added to the 

25 AlphaScreen Buffer prior to use (final concentrations indicated): BSA (Sigma, cat. no. A7906): 

0.1%; IBMX (Sigma, cat. no. 15879): 0.5 mM; ATP (Sigma, cat. no. A7699): 1 mM; GTP (Sigma, 

cat. no. G8877): 1 µM. 

cAMP standard (dilution factor in assay = 5): cAMP Solution: 5 µL of a 5 mM cAMP­

stock + 495 µL AlphaScreen Buffer. 

30 Suitable dilution series in AlphaScreen Buffer are prepared of the cAMP standard as 

well as the GLP-1 agonist to be tested, e.g. the following eight concentrations of the GLP-1 
-7 -8 -9 -10 -11 -12 -13 -14 -6 -

agonist: 10 , 10 , 10 , 10 , 10 , 10 , 10 and 10 M, and a series from, e.g., 10 to 3x10 
11 

of cAMP. 

Membrane/ Acceptor beads 
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Use hGLP-1 / BHK 467-12A membranes; 6 µg/well corresponding to 0.6 mg/ml (the 

amount of membranes used pr. well may vary) 

"No membranes": Acceptor Beads (15µg/ml final) in AlphaScreen buffer 

"6 µg/well membranes": membranes + Acceptor Beads (15µg/ml final) in AlphaScreen 

5 buffer 

10 

Add 10 µI "No membranes" to the cAMP standard (per well in duplicates) and the 

positive and negative controls 

Add 10 µI "6 µg/well membranes" to GLP-1 and GLP-1 agonists (per well in 

duplicates/triplicates) 

Pas. Control: 10 µI "no membranes"+ 10 µI AlphaScreen Buffer 

Neg. Control: 10 µI "no membranes"+ 10 µI cAMP Stock Solution (5OµM) 

As the beads are sensitive to direct light, any handling is in the dark (as dark as 

possible), or in green light. All dilutions are made on ice. 

Procedure 

15 1. Make the AlphaScreen Buffer. 

2. 

3. 

4. 

5. 

20 6. 

Dissolve and dilute the GLP-1 agonists/cAMP standard in AlphaScreen Buffer. 

Make the Donor Beads solution and incubate 30 min. at RT. 

Add the cAMP/GLP-1 agonists to the plate: 10 µI per well. 

Prepare membrane/Acceptor Beads solution and add this to the plates: 10 µI per well. 

Add the Donor Beads: 30 µI per well. 

7. Wrap the plate in aluminum foil and incubate on the shaker for 3 hours (very slowly) at 

RT. 

8. Count on AlphaScreen - each plate pre incubates in the AlphaScreen for 3 minutes 

before counting. 

25 The EC50 [pM] values may be calculated using the Graph-Pad Prism software (version 

5). If desired, the fold variation in relation to GLP-1 may be calculated as EC50 (GLP-1 )/ EC50 

(analogue) - 3693.2. 

Assay (II): Half-life in Minipigs 

The purpose of this study is to determine the protraction in vivo of GLP-1 agonists after 

30 i.v. administration to minipigs, i.e. the prolongation of their time of action. This is done in a 

pharmacokinetic (PK) study, where the terminal half-life of the GLP-1 agonist in question is 

determined. By terminal half-life is generally meant the period of time it takes to halve a certain 

plasma concentration, measured after the initial distribution phase. 
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Male Gottingen minipigs are obtained from Ellegaard Gottingen Minipigs (Dalmose, 

Denmark) approximately 7-14 months of age and weighing from approximately 16-35 kg are 

used in the studies. The minipigs are housed individually and fed restrictedly once or twice daily 

with SOS minipig diet (Special Diets Services, Essex, UK). After at least 2 weeks of 

5 acclimatisation two permanent central venous catheters are implanted in vena cava caudalis or 

cranialis in each animal. The animals are allowed 1 week recovery after the surgery, and are 

then used for repeated pharmacokinetic studies with a suitable wash-out period between 

dosings. 

The animals are fasted for approximately 18 h before dosing and for at least 4 h after 

10 dosing, but have ad libitum access to water during the whole period. 

The GLP-1 agonist is dissolved in 50 mM sodium phosphate, 145 mM sodium chloride, 

0.05% tween 80, pH 7.4 to a concentration of usually from 20-60 nmol/ml. Intravenous injections 

(the volume corresponding to usually 1-2 nmol/kg, for example 0.033ml/kg) of the compounds 

are given through one catheter, and blood is sampled at predefined time points for up till 13 

15 days post dosing (preferably through the other catheter). Blood samples (for example 0.8 ml) 

are collected in EDTA buffer (8mM) and then centrifuged at 4 °C and 1942G for 10 minutes. 

Plasma is pippetted into Micronic tubes on dry ice, and kept at -20 °C until analyzed for plasma 

concentration of the respective GLP-1 compound using ELISA or a similar antibody based 

assay or LC-MS. Individual plasma concentration-time profiles are analyzed by a non-

20 compartmental model in WinNonlin v. 5.0 (Pharsight Inc., Mountain View, CA, USA), and the 

resulting terminal half-lives (harmonic mean) determined. 

Assay (Ill): Effect on Blood Glucose and Body Weight 

The purpose of the study is to verify the effect of GLP-1 agonists on blood glucose 

(BG) and body weight (BW) in a diabetic setting. GLP-1 agonists may be tested in a dose-

25 response study in an obese, diabetic mouse model (db/db mice) as described in the following. 

Fifty db/db mice (Taconic, Denmark), fed from birth with the diet NIH31 (NIH 31 M 

Rodent Diet, commercially available from Taconic Farms, Inc., US, see www.taconic.com), are 

enrolled for the study at the age of 7-9 weeks The mice are given free access to standard chow 

(e.g. Altromin 1324, Brogaarden, Gentofte, Denmark) and tap water and kept at 24°C. After 1-2 

30 weeks of acclimatisation, the basal blood glucose is assessed twice on two consecutive days 

(i.e. at 9 am). The 8 mice with the lowest blood glucose values may be excluded from the 

experiments. Based on the mean blood glucose values, the remaining 42 mice may be selected 

for further experimentation and allocated to 7 groups (n=6) with matching blood glucose levels. 
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The mice may be used in experiments with duration of 5 days for up to 4 times. After the last 

experiment the mice are euthanised. 

The seven groups may receive treatment as follows: 

1: Vehicle, subcutaneous 

5 2: GLP-1 agonist, 0.3 nmol/kg, subcutaneous 

3: GLP-1 agonist, 1.0 nmol/kg, subcutaneous 

4: GLP-1 agonist, 3.0 nmol/kg, subcutaneous 

5: GLP-1 agonist, 10 nmol/kg, subcutaneous 

6: GLP-1 agonist, 30 nmol/kg, subcutaneous 

10 7: GLP-1 agonist, 100 nmol/kg, subcutaneous 

Vehicle: 50mM sodium phosphate, 145 mM sodium chloride, 0.05% tween 80, pH 7.4. 

The GLP-1 agonist is dissolved in the vehicle, e.g. to concentrations of 0.05, 0.17, 0.5, 

1.7, 5.0 and 17.0 nmol/ml. Animals are dosed subcutaneous with a dose-volume of 6 ml/kg (i.e. 

300 µI per 50 g mouse). 

15 On the day of dosing, blood glucose is assessed at time -½h (8.30 am), where after the 

mice are weighed. The GLP-1 agonist is dosed at approximately 9 am (time 0). On the day of 

dosing, blood glucose is assessed e.g. at times 1, 2, 4 and 8 h (10 am, 11 am, 1 pm and 5 pm). 

On the following days, the blood glucose is assessed e.g. at time 24, 48, 72, and 96h 

after dosing (i.e. at 9 am on day 2, 3, 4, 5). On each day, the mice are weighed following blood 

20 glucose sampling. 

The mice are weighed individually on a digital weight. 

Samples for the measurement of blood glucose are obtained from the tail tip capillary 

of conscious mice. Blood, 10 µI, is collected into heparinised capillaries and transferred to 500 

µI glucose buffer (EKF system solution, Eppendorf, Germany). The glucose concentration is 

25 measured using the glucose oxidase method (glucose analyser Biosen 5040, EKF Diagnostic, 

GmbH, Barleben, Germany). The samples are kept at room temperature for up to 1 h until 

analysis. If analysis has to be postponed, samples are kept at 4 °C for a maximum of 24 h. 

ED50 is the dose giving rise to half-maximal effect in nmol /kg. This value is calculated 

on the basis of the ability of the GLP-1 agonists to lower body weight as well as the ability to 

30 lower blood glucose, as explained below. 

ED50 for body weight is calculated as the dose giving rise to half-maximum effect on 

delta BW 24 hours following the subcutaneous administration of the GLP-1 agonist. For 

example, if the maximum decrease in body weight after 24 hours is 4.0 g, then ED50 bodyweight 

would be that dose in nmol/kg which gives rise to a decrease in body weight after 24 hours of 
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2.0 g. This dose (ED50 body weight) may be read from the dose-response curve. 

ED50 for blood glucose is calculated as the dose giving rise to half-maximum effect on 

AUC delta BG 8 hours following the subcutaneous administration of the GLP-1 agonist. 

The ED50 value may only be calculated if a proper sigmoidal dose-response 

5 relationship exists with a clear definition of the maximum response. Thus, if this would not be 

the case the GLP-1 agonist in question is re-tested in a different range of doses until the 

sigmoidal dose-response relationship is obtained. 

Assay (IV): Effect on Food Intake 

The purpose of this experiment is to investigate the effect of GLP-1 agonists on food 

10 intake in pigs. This is done in a pharmacodynamic (PD) study as described below, in which food 

intake is measured 1, 2, 3, and 4 days after administration of a single dose of the GLP-1 

agonist, as compared to a vehicle-treated control group. 

Female Landrace Yorkshire Duroc (L YD) pigs, approximately 3 months of age, 

weighing approximately 30-35 kg are used (n=3-4 per group). The animals are housed in a 

15 group for 1-2 weeks during acclimatisation to the animal facilities. During the experimental 

period the animals are placed in individual pens from Monday morning to Friday afternoon for 

measurement of individual food intake. The animals are fed ad libitum with pig fodder 

(Svinefoder, Antonio) at all times both during the acclimatisation and the experimental period. 

Food intake is monitored on line by logging the weight of fodder every 15 minutes. The system 

20 used is Mpigwin (Ellegaard Systems, Faaborg, Denmark). 

The GLP-1 agonists are dissolved in a phosphate buffer (50 mM phosphate, 0.05% 

tween 80, pH 8) e.g. at concentrations of 12, 40, 120, 400 or 1200 nmol/ml corresponding to 

doses of 0.3, 1, 3, 10, or 30 nmol/kg. The phosphate buffer served as vehicle. Animals are 

dosed with a single subcutaneous dose of the GLP-1 agonist or vehicle (dose volume 0.025 

25 ml/kg) on the morning of day 1, and food intake is measured for 4 days after dosing. On the last 

day of each study, 4 days after dosing, a blood sample for measurement of plasma exposure of 

the GLP-1 agonist is taken from the heart in anaesthetised animals. The animals are thereafter 

euthanised with an intra-cardial overdose of pentobarbitone. Plasma content of the GLP-1 

agonist is analysed using ELISA or a similar antibody based assay. 

30 Food intake is calculated as mean ± SEM 24 h food intake on the 4 days. Statistical 

comparisons of the 24 hour food intake in the vehicle vs. GLP-1 agonist group on the 4 days are 

done using one-way or two-way-ANOVA repeated measures, followed by Bonferroni post-test. 
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The purpose of this example is to test the stability against degradation by intestinal 

enzymes. GLP-1 (7-37) may be used in the assay as a comparative compound. The strongest 

proteolytic activities in the intestine are of pancreatic origin and include the serine 

5 endopeptidases trypsin, chymotrypsin, and elastase as well as several types of 

carboxypeptidases. An assay with small intestine extract from rats was developed and used as 

described in the following. 

Extracts from rat small intestine 

Small intestines are prepared from rats and flushed with 8 ml of 150 mM NaCl, 20 mM 

10 Hepes pH 7.4. The solutions are centrifuged for 15 min at 4,600 rpm in a Heraeus Multifuge 3 

S-R centrifuge with a 75006445 rotor. The supernatants are removed and filtered through a 0.22 

µm Millipore Millex GV PVDF membrane. Filtrates of several animals are pooled to average out 

individual differences. 

The protein content of the obtained extracts is determined by Bradford Assay (see e.g. 

15 Analytical Biochemistry (1976), vol. 72, p. 248-254, and Analytical Biochemistry (1996), vol. 236 

p. 302-308). 

Degradation assay 

2.5 nmol of the GLP-1 agonists to be tested are incubated with the intestinal extract in 

a volume of 250 µI at 37°C over a period of one hour. Intestinal samples are assayed in 

20 presence of 20 mM Hepes at pH 7.4. The concentration of the intestinal extract is titrated in pilot 

experiments so that the half-life (t½) of GLP-1 (7-37) is in the range of 10-20 minutes. The small 

intestine extract is used at a concentration of 1.4 µg/ml. All components except for the intestinal 

extract are mixed and pre-warmed for ten minutes at 37°C. Immediately after addition of the 

intestinal extract a sample of 50 µI is taken and mixed with the same volume of 1 % 

25 trifluoroacetic acid (TFA). Further samples are taken accordingly after 15, 30, and 60 minutes. 

Sample analysis 

UPLC analysis: 10 µI of the samples are analysed by UPLC using a Waters Acquity 

system with a BEH C181.7 µm 2.1 x 50 mm column and a 30 to 65% gradient of 0.1% TFA and 

0.07% TFA in acetonitrile over 5 minutes at a flow rate of 0.6 ml/min. After baseline subtraction 

30 the peak integrals of the intact compounds in the HPLC chromatogram recorded at a 

wavelength of 214 nm are determined. 

MALDI-TOF analysis: 1 µI of each sample is transferred to a Bruker/Eppendorf PAC 

HCCA 384 MALDI target. Analysis is performed with a Bruker Autoflex matrix-assisted laser 

desorption and ionisation - time of flight (MALDI-TOF) mass spectrometer using the pre-defined 
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method "PAC measure" with an extended detection range of 500 to 5000 Da and the pre­

defined calibration method "PAC calibrate". 

Data analysis: The peak integrals of the HPLC chromatograms are plotted against 

time. The half-life of the respective compound is calculated by fitting the data using SigmaPlot 

5 9.0 software and an equation for a 2-parameter exponential decay. For each GLP-1 agonist 

tested, the relative half-life (relative T ½) is calculated as the half-life (T ½) of the compound in 

question, divided by the half-life (T ½) of GLP-1 (7-37), determined in the same way. 

While certain features of the invention have been illustrated and described herein, 

many modifications, substitutions, changes, and equivalents will now occur to those of ordinary 

10 skill in the art. It is, therefore, to be understood that the appended claims are intended to cover 

all such modifications and changes as fall within the true spirit of the invention. 
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The present invention relates to improved uses of GLP-1 peptides in therapy. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of US Application 14/409,493, filed December 19, 

2014, which is a 35 U.S.C. § 371 National Stage application of International Application 

PCT/EP2013/063004 (WO 2014/005858), filed JUNE 21, 2013, which claimed priority of 

European Patent Application 12174535.0, filed JULY 1, 2012 and European Patent Application 

12186781.6, filed OCTOBER 1, 2012; this application claims priority under 35 U.S.C. § 119 of 

10 U.S. Provisional Application 61/694,837; filed AUGUST 30, 2012 and U.S. Provisional 

Application 61 /708, 162; filed OCTOBER 1, 2012. 

SEQUENCE LISTING 

The instant application contains a Sequence Listing which has been submitted in ASCII 

15 format via EFS-Web and is hereby incorporated by reference in its entirety. Said ASCII copy, 

created on June 17, 2013 and amended on July 12, 2017, is named 8545US02_Seqlist.txt and 

is 7,975 bytes in size. 

SUMMARY 

In one embodiment the invention relates to a method for a) reduction of HbA 1 c; b) 

20 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes; or c) prevention or treatment of obesity, reducing body weight 

and/or food intake, or inducing satiety; wherein said method comprises administration of a GLP-

1 agonist to a subject in need thereof, wherein said GLP-1 agonist i) has a half-life of at least 72 

hours, wherein said half-life optionally is determined by Assay (II); ii) is administered in an 

25 amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide 

per week; and iii) is administered once weekly or less often. 

In one embodiment the invention relates to a GLP-1 agonist for use in a) the reduction 

of HbA 1 c; b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose 

tolerance, or non-insulin dependent diabetes; or c) the prevention or treatment of obesity, for 

30 reducing body weight and/or food intake, or for inducing satiety; wherein said use comprises 

administration of said GLP-1 agonist in an amount of at least 0. 7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 
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In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

for use in a) the reduction of HbA 1 c; b) the prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes; or c) the 

prevention or treatment of obesity, for reducing body weight and/or food intake, or for inducing 

5 satiety; wherein said GLP-1 agonist i) has a half-life of at least 72 hours, wherein said half-life 

optionally is determined by Assay (II); and ii) is administered in an amount of at least 0.7 mg per 

week, such an amount equivalent to at least 0.7 mg semaglutide per week; and wherein said 

composition is administered once weekly or less often, and wherein said GLP-1 agonist and/or 

administration optionally is as defined herein. 

10 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows change in HbA 1 c following subcutaneous administration of placebo, 

semaglutide, or liraglutide to human subjects. *p<0.05 vs. placebo; **p<0.001 vs. placebo 

(based on adjusted means). Baseline values are for information only: data are model-adjusted 

for baseline HbA 1 c. Data are model-adjusted LS means, FAS LOCF. The estimates are from an 

15 ANOVA model with treatment, country and previous treatment as fixed effects and baseline 

HbA 1 c as covariate. 

Fig. 2 shows mean change in HbA 1 c from baseline versus time; data are mean 

(1.96SE), FAS LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 

mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 

20 1.8 mg (I). 

Fig. 3A and Fig. 3B show shows subjects reaching the AACE (Fig. 3A} or ADA .<.Ei9... 
3B} criteria for glycaemic control. The number of patients reaching the criteria per treatment is 

indicated in each bar. The treatments are placebo (A); semaglutide 0.1 mg (B), 0.2 mg (C), 0.4 

mg (D), 0.8 mg (E), 0.8 mg T (F), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). *p<0.05 vs. 

25 placebo; **p<0.001 vs. placebo; ***p<0.0001 vs. placebo (based on adjusted means). Data are 

FAS LOCF. The estimates are from a logistic regression model treatment, country and previous 

treatment as fixed effects and baseline HbA 1 c as covariate. ADA, American Diabetes 

Association; AACE, American Association of Clinical Endocrinologists. 

Fig. 4 shows mean body weight change versus time; data are mean (1.96SE), FAS 

30 LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 mg (C), 0.4 mg 

(D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). 

Fig. 5 shows body weight change from baseline at week 12. **p<0.001 vs. placebo; 

***p<0.0001 vs. placebo (based on adjusted means. t: Baseline values for information only: 
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data are model-adjusted for baseline weight. Data are model-adjusted LS means, FAS LOCF. 

The estimates are from an ANOVA model with treatment, country and previous treatment as 

fixed effects and baseline weight as covariate. 

SE: Standard error. FAS: Full analysis set. LOCF: Last observation carried forward. 

5 DESCRIPTION 

The present invention relates to an improved use of GLP-1 agonists in therapy. In one 

embodiment the invention relates to certain dosage regimes of GLP-1 agonists which provide 

improved effect in diseases or conditions, such as prevention and/or treatment of type 2 

diabetes and obesity. In one embodiment the methods of the present invention provides 

10 surprisingly showed improved reduction of HbA 1 c and reduction of body weight. In one 

embodiment the GLP-1 agonist is administered in an amount which provides an improved a) 

reduction in HbA 1 c or b) reduction in body weight compared to administration of 1.8 mg 

liraglutide or less, such as 0.8 mg liraglutide or less, per day. 

In one embodiment the invention relates to a method for reduction of HbA 1 c or for 

15 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non­

insulin dependent diabetes, said method comprising administration of a GLP-1 agonist to a 

subject in need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to 

at least 0. 7 mg semaglutide per week. In one embodiment the method is for reduction of HbA 1 c. 

In one embodiment the method is for prevention or treatment of type 2 diabetes. In one 

20 embodiment the method is for prevention or treatment of hyperglycemia. In one embodiment the 

method is for prevention or treatment of impaired glucose tolerance. In one embodiment the 

method is for prevention or treatment of non-insulin dependent diabetes. In one embodiment the 

method of the invention comprises delaying or preventing diabetic disease progression. In one 

embodiment a HbA 1 c level below 7% is achieved. In one embodiment the level of HbA 1 c is 

25 determined according to the method defined by the Diabetes Control and Complications Trial 

(DCCT). In one embodiment the level of HbA 1 c is determined according to the method defined 

by the International Federation of Clinical Chemistry (IFCC). 

In one embodiment the invention relates to a method for treating or preventing obesity, 

for reducing body weight and/or food intake, or for inducing satiety, said method comprising 

30 administration of a GLP-1 agonist to a subject in need thereof in an amount of at least 0. 7 mg 

per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the method is for prevention or treatment of obesity. In one embodiment the 
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method is for reducing body weight and/or food intake. In one embodiment the method is for 

inducing satiety. 

In one embodiment the GLP-1 agonist has a half-life of at least 24 hours, such as at 

least 48 hours, at least 60 hours, or at least 72 hours, or such as at least 84 hours, at least 96 

5 hours, or at least 108 hours, or optionally at least 120 hours, at least 132 hours, or at least 144 

hours, wherein said half-life optionally is determined by Assay (II). 

In one embodiment the GLP-1 agonist is administered twice weekly or less often, once 

weekly or less often, or once weekly or less often. In one embodiment the GLP-1 agonist is 

administered once every secondly week or less often, once every third week or less often, or 

10 once a month or less often. 

In one embodiment the GLP-1 agonist is administered in an amount per week of at 

least 0.8 mg, at least 0.9 mg, or at least 1.0 mg. In one embodiment the GLP-1 agonist is 

administered in an amount per week of at least 1.1 mg, at least 1.2 mg, or at least 1.3 mg. In 

one embodiment the GLP-1 agonist is administered in an amount per week of at least 1.4 mg, at 

15 least 1.5 mg, or at least 1.6 mg. 

In one embodiment the GLP-1 agonist is administered in an amount per week 

equivalent to at least 0.8 mg, at least 0.9 mg, or at least 1.0 mg semaglutide. In one 

embodiment the GLP-1 agonist is administered in an amount per week equivalent to at least 1.1 

mg, at least 1.2 mg, or at least 1.3 mg semaglutide. In one embodiment the GLP-1 agonist is 

20 administered in an amount per week equivalent to at least 1.4 mg, at least 1.5 mg, or at least 

1.6 mg semaglutide. 

In one embodiment the GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

In one embodiment the GLP-1 agonist is administered by parenteral administration, 

25 such as subcutaneous injection. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide comprises no more than 5, such as no more than 4 or no more than 3, amino 

acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). In 

one embodiment the GLP-1 peptide comprises no more than 4 amino acid residues which are 

30 not encoded by the genetic code. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. In one 

embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 agonist has an EC50 at or below 3000pM, such as at or 

below 500pM or at or below 100 pM, optionally determined by Assay (I). 
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In one embodiment the invention relates to a GLP-1 agonist for use in the reduction of 

HbA 1 c or for use in the prevention or treatment of type 2 diabetes, hyperglycemia, impaired 

glucose tolerance, or non-insulin dependent diabetes comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

5 semaglutide per week. In one embodiment the GLP-1 agonist and/or administration is as 

defined herein. 

In one embodiment the invention relates to a GLP-1 agonist for use in the prevention or 

treatment of obesity, in the reduction of body weight and/or food intake, or in the induction 

satiety comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

10 such an amount equivalent to at least 0.7 mg semaglutide per week. In one embodiment the 

GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in reduction of HbA 1 c or for 

prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-

15 insulin dependent diabetes, wherein said GLP-1 agonist is administered in an amount of at least 

0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 agonist 

and one or more pharmaceutically acceptable excipients for use in the prevention or treatment 

20 of obesity, in the reduction of body weight and/or food intake, or in the induction satiety, wherein 

said GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week. In one embodiment the GLP-1 agonist 

and/or administration is as defined herein. 

In one embodiment the GLP-1 agonist is administered with another therapeutic agent. 

25 Administration with another therapeutic agent may be carried out as administration of the GLP-1 

agonist and the other therapeutic agent within the same therapeutic window (e.g. withinin a 

period of two weeks, a period of one week, or in a 96, 72, or 48 hour period, etc.). The treatment 

with a GLP-1 agonist according to the present invention may be combined with one or more 

additional therapeutic agents, e.g. selected from antidiabetic agents, antiobesity agents, 

30 appetite regulating agents, antihypertensive agents, agents for the treatment and/or prevention 

of complications resulting from or associated with diabetes and agents for the treatment and/or 

prevention of complications and disorders resulting from or associated with obesity; examples of 

these therapeutic agents are: sulphonylureas, thiazolidinediones, biguanides, meglitinides, 

glucosidase inhibitors, glucagon antagonists, and OPP-IV (dipeptidyl peptidase-IV) inhibitors. 
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In one embodiment, as used herein, an "amount equivalent to" when used in relation to 

GLP-1 agonists refers to amounts of a first GLP-1 agonist and a second GLP-1 agonist having 

GLP-1 receptor potency (i.e. EC50) within ±30%, such as within ±20% or within ±10%, of each 

other optionally determined by Assay (I) described herein and having a half-life within ±30%, 

5 such as within ±20% or within ±10%, of each other optionally determined by Assay (II) 

described herein. 

In one embodiment an "effective amount" of a GLP-1 agonist as used herein means an 

amount sufficient to cure, alleviate, or partially arrest the clinical manifestations of a given 

disease or state and its complications. An amount adequate to accomplish this is defined as 

10 "effective amount". Effective amounts for each purpose will depend on the severity of the 

disease or injury as well as the weight and general state of the subject. It will be understood that 

determining an appropriate dosage may be achieved using routine experimentation, by 

constructing a matrix of values and testing different points in the matrix, which is all within the 

ordinary skills of a trained physician or veterinary. 

15 In one embodiment the term "treatment" or "treating" as used herein means the 

management and care of a patient for the purpose of combating a condition, such as a disease 

or a disorder. In one embodiment the term "treatment" or "treating" is intended to include the full 

spectrum of treatments for a given condition from which the patient is suffering, such as 

administration of the active compound to alleviate the symptoms or complications; to delay the 

20 progression of the disease, disorder, or condition; to alleviate or relieve the symptoms and 

complications; and/or, to cure or eliminate the disease, disorder, or condition as well as to 

prevent the condition. In one embodiment prevention is to be understood as the management 

and care of a patient for the purpose of combating the disease, condition, or disorder and 

includes the administration of the active compounds to prevent the onset of the symptoms or 

25 complications. 

In one embodiment the term "hydrophilic spacer" as used herein means a spacer that 

separates a peptide and an albumin binding residue with a chemical moiety which comprises at 

least 5 non- hydrogen atoms where 30-50% of these are either N or 0. 

In one embodiment the term "analogue" as used herein referring to a polypeptide 

30 means a modified peptide wherein one or more amino acid residues of the peptide have been 

substituted by other amino acid residues and/or wherein one or more amino acid residues have 

been deleted from the peptide and or wherein one or more amino acid residues have been 

added to the peptide. Such addition or deletion of amino acid residues can take place at the N­

terminal of the peptide and/or at the C-terminal of the peptide. A simple system is used to 
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describe analogues: For example Arg 34GLP-1 (7-37) Lys designates a GLP-1 analogue wherein 

the naturally occurring lysine at position 34 has been substituted with arginine and a lysine 

residue has been added to the C-terminal (position 38). 

In one embodiment the term "GLP-1 peptide" as used herein means GLP-1 (7-37), a 

5 GLP-1 analogue, a GLP-1 derivative or a derivative of a GLP-1 analogue. 

In one embodiment the term "exendin-4 peptide" as used herein means exendin-4 (1-

39), an exendin-4 analogue, an exendin-4 derivative or a derivative of an exendin-4 analogue. 

In one embodiment the term "OPP-IV protected" as used herein referring to a 

polypeptide means a polypeptide which has been chemically modified in order to render said 

10 compound resistant to the plasma peptidase dipeptidyl aminopeptidase-4 (OPP-IV). The OPP­

IV enzyme in plasma is known to be involved in the degradation of several peptide hormones, 

e.g. GLP-1, Exendin-4 etc. Thus a considerable effort is being made to develop GLP-1 agonists 

less susceptible to OPP-IV mediated hydrolysis in order to reduce the rate of degradation by 

OPP-IV. 

15 The present invention also relates to a GLP-1 agonist of the invention, for use as a 

medicament. In particular embodiments, the GLP-1 agonist of the invention may be used for the 

following medical treatments: 

(i) prevention and/or treatment of all forms of diabetes, such as hyperglycemia, type 2 

diabetes, impaired glucose tolerance, type 1 diabetes, non-insulin dependent diabetes, MODY 

20 (maturity onset diabetes of the young), gestational diabetes, and/or for reduction of HbA 1 c; 

25 

(ii) delaying or preventing diabetic disease progression, such as progression in type 2 

diabetes, delaying the progression of impaired glucose tolerance (IGT) to insulin requiring type 

2 diabetes, and/or delaying the progression of non-insulin requiring type 2 diabetes to insulin 

requiring type 2 diabetes; 

(iii) prevention and/or treatment of eating disorders, such as obesity, e.g. by decreasing 

food intake, reducing body weight, suppressing appetite, inducing satiety; treating or preventing 

binge eating disorder, bulimia nervosa, and/or obesity induced by administration of an 

antipsychotic or a steroid; reduction of gastric motility; and/or delaying gastric emptying. 

In another particular embodiment, the indication is (i). In a further particular 

30 embodiment the indication is (ii). In a still further particular embodiment the indication is (iii). In 

one embodiment the indication is type 2 diabetes and/or obesity. 

In one embodiment the method comprises prevention, treatment, reduction and/or 

induction in one or more diseases or conditions defined herein. In one embodiment the 

indication is (i) and (iii). In one embodiment the indication is (ii) and (iii). In one embodiment the 
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method comprises prevention, treatment, reduction and/or induction in one or more diseases or 

conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 1. 

In one embodiment the invention relates to administration of an effective amount of a 

GLP-1 agonist. 

In one embodiment as used herein, specific values given in relation to numbers or 

intervals may be understood as the specific value or as about the specific value. 

FUNCTIONAL PROPERTIES 

In a first functional aspect, the GLP-1 agonists of the invention have a good potency. 

Also, or alternatively, in a second functional aspect, the GLP-1 agonists of the invention have a 

10 protracted pharmacokinetic profile. Also, or alternatively, in a third functional aspect, the GLP-1 

agonists of the invention are stable against degradation by gastro intestinal enzymes. 

Biological activity (potency) 

According to the first functional aspect, the GLP-1 agonists of the invention are 

biologically active, or potent. In a particular embodiment, "potency" and/or "activity" refers to in 

15 vitro potency, i.e. performance in a functional GLP-1 receptor assay, more in particular to the 

capability of stimulating cAMP formation in a cell line expressing the cloned human GLP-1 

receptor. 

The stimulation of the formation of cAMP in a medium containing the human GLP-1 

receptor may preferably be determined using a stable transfected cell-line such as BHK467-12A 

20 (tk-ts13), and/or using for the determination of cAMP a functional receptor assay, e.g. based on 

competition between endogenously formed cAMP and exogenously added biotin-labelled 

cAMP, in which assay cAMP is more preferably captured using a specific antibody, and/or 

wherein an even more preferred assay is the AlphaScreen cAMP Assay, such as the one 

described in Assay (I). 

25 In one embodiment the term half maximal effective concentration (EC50) generally 

refers to the concentration which induces a response halfway between the baseline and 

maximum, by reference to the dose response curve. EC50 is used as a measure of the potency 

of a compound and represents the concentration where 50% of its maximal effect is observed. 

The in vitro potency of the GLP-1 agonists of the invention may be determined as 

30 described above, and the EC50 of the GLP-1 agonist in question determined. The lower the 

EC50, the better the potency. 

In a particular embodiment, the medium has the following composition (final in-assay 
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concentrations): 50 mM TRIS-HCI; 5 mM HEP ES; 10 mM MgCl
2

, 6H
2
O; 150 mM NaCl; 0.01 % 

Tween; 0.1% BSA; 0.5 mM IBMX; 1 mM ATP; 1 µM GTP; pH 7.4. 

In a further particular embodiment, the GLP-1 agonist of the invention has an in vitro 

potency corresponding to an EC50 at or below 3000pM, such as below 2000pM, below 1 000pM, 

5 or below 500pM, or such as below 200 pM or below 100 pM. 

In another particular embodiment the GLP-1 agonist of the invention are potent in vivo, 

which may be determined as is known in the art in any suitable animal model, as well as in 

clinical trials. 

The diabetic db/db mouse is one example of a suitable animal model, and the blood 

10 glucose lowering effect may be determined in such mice in vivo, e.g. as described in Assay (Ill), 

or as described in Example 43 of WO09/030738. 

15 

Also, or alternatively, the effect on food intake in vivo may be determined in 

pharmacodynamic studies in pigs, e.g. as described in Assay (IV). 

Protraction - half life in vivo in minipigs 

According to the second functional aspect, the GLP-1 agonists of the invention are 

protracted. In a particular embodiment protraction may be determined as half-life (T ½) in vivo in 

minipigs after i.v. administration. In additional embodiments, the half-life is at least 24 hours, 

such as at least 48 hours, at least 60 hours, at least 72 hours, or such as at least 84 hours, at 

least 96 hours, or at least 108 hours. 

20 A suitable assay for determining half-life in vivo in minipigs after i.v. administration is 

disclosed in Assay (II). 

Degradation by gastro intestinal enzymes 

According to the third functional aspect, the GLP-1 agonists of the invention are stable, 

or stabilised, against degradation by one or more gastro intestinal enzymes. 

25 Gastrointestinal enzymes include, without limitation, exo and endo peptidases, such as 

pepsin, trypsin, chymotrypsin, elastases, and carboxypeptidases. The stability may be 

tested against these gastro intestinal enzymes in the form of purified enzymes, or in the form of 

extracts from the gastrointestinal system. 

In a particular embodiment, the GLP-1 agonist of the invention has an in vitro half-life 

30 (T ½), in an extract of rat small intestines, divided by the corresponding half-life (T ½) of GLP-1 (7-

37), of at least 1, such as above 1.0, at least 1.2, at least 2.0, or such as at least 3.0, or at least 

4.0. In other words, a ratio(SI) may be defined for each GLP-1 agonist, viz. as the in vitro half-
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life (T ½) of the GLP-1 agonist in question, in an extract of rat small intestines, divided by the 

corresponding half-life (T ½) of GLP-1 (7-37). 

A suitable assay for determining in vitro half-life in an extract of rat small intestines is 

disclosed in Assay (V). 

GLP-1 AGONISTS 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
10 hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

15 

In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer via the amino 

acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of GLP-1 (7-

37). 

In one embodiment the GLP-1 peptide is exendin-4, an exendin-4-analogue, or a 

derivative of exendin-4. 

In one embodiment the GLP-1 agonist peptide comprises the amino acid sequence of 

the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

20 Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue attached 

via a hydrophilic spacer to the C-terminal amino acid residue of said GLP-1 peptide. 

In one embodiment the GLP-1 agonist comprises a second albumin binding residue is 

25 attached to an amino acid residue which is not the C-terminal amino acid residue. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, albiglutide and dulaglitide. 

In one embodiment the GLP-1 peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-

30 Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

In one embodiment the GLP-1 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)­

genetically fused to human albumin. 
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In one embodiment the GLP-1 agonists of the invention have GLP-1 activity. In one 

embodiment "a GLP-1 agonist" is understood to refer to any compound, including peptides and 

non-peptide compounds, which fully or partially activate the human GLP-1 receptor. In one 

5 embodiment the "GLP-1 agonist" is any peptide or non-peptide small molecule that binds to a 

GLP-1 receptor, preferably with an affinity constant (Ko) or a potency (EC50) of below 1 µM, e. g. 

below 100 nM as measured by methods known in the art (see e. g., WO 98/08871 ). In one 

embodiment methods for identifying GLP-1 agonists are described in WO 93/19175 (Novo 

Nordisk A/S) and examples of suitable GLP-1 agonists which can be used according to the 

10 present invention includes those referred to in WO 2005/027978 (Novo Nordisk A/S), the 

teachings of which are both incorporated by reference herein. "GLP-1 activity" refers to the 

ability to bind to the GLP-1 receptor and initiate a signal transduction pathway resulting in 

insulinotropic action or other physiological effects as is known in the art. For example, the GLP-

1 agonists of the invention can be tested for GLP-1 activity using the assay described in Assay 

15 (I) herein. 

20 

In yet another embodiment the GLP-1 agonist is a stable GLP-1 agonist. As used 

herein a "stable GLP-1 agonist" means a GLP-1 agonist which exhibits an in vivo plasma 

elimination half-life of at least 24 hours in man, optionally determined by the method described 

below. Examples of stable GLP-1 agonists can be found in WO2006/097537. 

In one embodiment the method for determination of plasma elimination half-life of a 

compound in man may be carried out as follows: The compound is dissolved in an isotonic 

buffer, pH 7.4, PBS or any other suitable buffer. The dose is injected peripherally, preferably in 

the abdominal or upper thigh. Blood samples for determination of active compound are taken at 

frequent intervals, and for a sufficient duration to cover the terminal elimination part (e. g., Pre-

25 dose, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24 (day 2), 36 (day 2), 48 (day 3), 60 (day 3), 72 (day 4) and 

84 (day 4) hours post dose). Determination of the concentration of active compound is 

performed as described in Wilken et al., Diabetologia 43 (51 ), 2000. Derived pharmacokinetic 

parameters are calculated from the concentration-time data for each individual subject by use of 

non-compartmental methods, using the commercially available software WinNonlin Version 2.1 

30 (Pharsight, Cary, NC, USA). The terminal elimination rate constant is estimated by log-linear 

regression on the terminal log-linear part of the concentration-time curve, and used for 

calculating the elimination half-life. 

In one embodiment the GLP-1 agonist is formulated so as to have a half-life in man of 

at least 48 hours. This may be obtained by sustained release formulations known in the art. 
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In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), 

GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. In 

one embodiment the GLP-1 peptide comprises no more than 15, such as no more than 10 or no 

5 more than 6, amino acid residues which have been substituted, inserted or deleted as 

compared to GLP-1 (7-37). In one embodiment the GLP-1 peptide comprises no more than 4 

amino acid residues which are not encoded by the genetic code. In yet another embodiment, 

the GLP-1 agonist is exendin-4 or exendin-3, an exendin-4 or exendin-3 analogue, or a 

derivative of any of these. 

10 In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglitide. In one embodiment the GLP-1 peptide is 

semaglutide. WO 06/097537 discloses semaglutide (Example 4), a mono-acylated GLP-1 

agonist for once weekly administration. In one embodiment the GLP-1 peptide is exenatide. In 

one embodiment the GLP-1 peptide comprises the amino acid sequence of the formula: H-His-

15 Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-

Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 2). 

Exenatide is a synthetic version of exendin-4, a hormone found in the saliva of the Gila monster. 

Exenatide displays biological properties similar to GLP-1. In some embodiments the 

composition is BYDUREON® (a long acting release formula of exenatide in PLGA particles). In 

20 one embodiment the "Bydureon® composition" refer to a powder comprising exenatide, poly 

(D,L-lactide-co-glycolide), and sucrose which immediately prior to injection is reconstituted in a 

solvent comprising carmellose sodium, sodium chloride, polysorbate 20, monobasic sodium 

phosphate (e.g. its monohydrate), dibasic sodium phosphate (e.g. its heptahydrate), and water 

for injections. In one embodiment the GLP-1 peptide has the structure (His-Gly-Glu-Gly-Thr-

25 Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-

Lys-Gly-Arg )2 (SEQ ID NO: 4)--genetically fused to human albumin. Albiglutide is a 

recombinant human serum albumin (HSA)-GLP-1 hybrid protein, likely a GLP-1 dimer fused to 

HSA. The constituent GLP-1 peptide is analogue, in which Ala at position 8 has been 

substituted by Glu. In one embodiment the GLP-1 peptide is dulaglitide. Dulaglutide is a GLP-1-

30 Fe construct (GLP-1 - linker - Fe from lgG4). In one embodiment the GLP-1 peptide has the 

structure His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys­

Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). Liraglutide is a mono-acylated GLP-1 

agonist for once daily administration which is marketed as of 2009 by Novo Nordisk A/S, is 

disclosed in WO 98/08871 Example 37. 
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In one embodiment the present invention encompasses pharmaceutically acceptable 

salts of the GLP-1 agonists. Such salts include pharmaceutically acceptable acid addition salts, 

pharmaceutically acceptable metal salts, ammonium, and alkylated ammonium salts. Also 

intended as pharmaceutically acceptable acid addition salts are the hydrates which the present 

5 GLP-1 agonists are able to form. 

In one embodiment the route of administration of GLP-1 agonists may be any route 

which effectively transports the active compound to the appropriate or desired site of action, 

such as parenteral. In one embodiment medicaments or pharmaceutical compositions 

comprising a GLP-1 agonist, such as semaglutide, may be administered parenterally to a 

10 patient in need thereof. In one embodiment parenteral administration may be performed by 

subcutaneous, intramuscular or intravenous injection by means of a syringe, optionally a pen­

like syringe. 

Alternatively, parenteral administration can be performed by means of an infusion 

pump. A further option is a composition which may be a powder or a liquid for the administration 

15 of a GLP-1 agonist in the form of a nasal or pulmonal spray. As a still further option, the GLP-1 

agonist can also be administered transdermally, e.g., from a patch, optionally an iontophoretic 

patch, or transmucosally, e.g., bucally. The above-mentioned possible ways to administer GLP-

1 agonists are not considered as limiting the scope of the invention. 

In one embodiment the GLP-1 agonist is co-administered together with a further 

20 therapeutically active agent used in the treatments defined herein. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the 

formula (I) (SEQ ID NO: 5): 

XaarXaas-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa15-Ser-Xaa1s-Xaa1eXaa20GluXaa22-

Xaa23-Ala-Xaa25-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa35-Xaa35-Xaa3r 

25 Xaa3s-Xaa3e-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa45-Xaa45 

Formula (I) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, 

homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-

30 pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 
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5 Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa21 is Glu or Leu; 

10 Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa35 is Gly or Aib; 

Xaa36 is Arg, Gly or Lys; 

14/40 

15 Xaa31 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3s is Lys, Ser, amide or is absent; 

Xaa3e is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

20 Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa46 is amide or is absent; 

Inventors: JENSEN et al. 

25 provided that if Xaa3s, Xaa3e, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

each amino acid residue downstream is also absent. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of formula 

(II) (SEQ ID NO: 6): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

3O Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-Xaa31Xaa3s 

Formula (II) 

wherein 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy-histidine, 

homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-
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Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

5 aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

10 Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa36 is Arg or Lys; 

15 

Xaa31 is Gly, Ala, Glu or Lys; 

Xaa38 is Lys, amide or is absent. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. 

In one embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

20 selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, 13-
hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

In one embodiment the GLP-1 peptide comprises Arg 34GLP-1 (7-37) or 

[Aib8,Arg34]GLP-1-(7-37). 

25 In one embodiment the GLP-1 agonist comprises an albumin binding residue which is 

covalently attached, optionally via a hydrophilic spacer. In one embodiment said albumin 

binding residue is covalently attached, optionally via a hydrophilic spacer, to the C-terminal 

amino acid residue of said GLP-1 peptide or an amino acid residue which is not the C-terminal 

amino acid residue. In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer 

30 via the amino acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of 

GLP-1 (7-37). 

Human Glucagon-Like Peptide-1 is GLP-1 (7-37) and has the sequence 

HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRG (SEQ ID NO: 1 ). GLP-1 (7-37) may also be 

designated "native" GLP-1. In the sequence listing, the first amino acid residue of SEQ ID NO: 1 
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(histidine) is assigned no. 1. However, in what follows - according to established practice in the 

art - this histidine residue is referred to as no. 7, and subsequent amino acid residues are 

numbered accordingly, ending with glycine no. 37. Therefore, generally, any reference herein to 

an amino acid residue number or a position number of the GLP-1 (7-37) sequence is to the 

5 sequence starting with His at position 7 and ending with Gly at position 37. A non-limiting 

example of a suitable analogue nomenclature is [Aib8,Arg34,Lys37]GLP-1 (7-37), which 

designates a GLP-1 (7-37) analogue, in which the alanine at position 8 has been substituted with 

a-aminoisobutyric acid (Aib), the lysine at position 34 has been substituted with arginine, and 

the glycine at position 37 has been substituted with lysine. 

10 In one embodiment the GLP-1 agonist exhibits at least 60%, 65%, 70%, 80% or 90% 

sequence identity to GLP-1 (7-37) over the entire length of GLP-1 (7-37). As an example of a 

method for determination of sequence identity between two analogues the two peptides 

[Aib8]GLP-1(7-37) and GLP-1(7-37) are aligned. The sequence identity of [Aib8]GLP-1(7-37) 

relative to GLP-1 (7-37) is given by the number of aligned identical residues minus the number of 

15 different residues divided by the total number of residues in GLP-1 (7-37). Accordingly, in said 

example the sequence identity is (31-1)/31. In one embodiment non-peptide moieties of the 

GLP-1 agonist are not included when determining sequence identity. 

In one embodiment the GLP-1 agonist is a derivative. In one embodiment the term 

"derivative" as used herein in the context of a GLP-1 agonist, peptide or analogue means a 

20 chemically modified GLP-1 agonist, peptide or analogue, in which one or more substituents 

have been covalently attached to the agonist, peptide or analogue. The substituent may also be 

referred to as a side chain. Typical modifications are amides, carbohydrates, alkyl groups, acyl 

groups, esters and the like. An example of a derivative of GLP-1 (7-37) is N£26-(y-Glu(N°­

hexadecanoyl)) - [Arg 34
, Lys25

]) GLP-1 (7- 37). 

25 In a particular embodiment, the side chain is capable of forming non-covalent 

aggregates with albumin, thereby promoting the circulation of the GLP-1 agonist with the blood 

stream, and also having the effect of protracting the time of action of the GLP-1 agonist, due to 

the fact that the aggregate of the GLP-1 agonist and albumin is only slowly disintegrated to 

release the active pharmaceutical ingredient. Thus, the substituent, or side chain, as a whole 

30 may be referred to as an albumin binding moiety. 

In particular embodiments, the side chain has at least 10 carbon atoms, or at least 15, 

20, 25, 30, 35, or at least 40 carbon atoms. In further particular embodiments, the side chain 

may further include at least 5 hetero atoms, in particular O and N, for example at least 7, 9, 10, 

12, 15, 17, or at least 20 hetero atoms, such as at least 1, 2, or 3 N-atoms, and/or at least 3, 6, 
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In another particular embodiment the albumin binding moiety comprises a portion 

which is particularly relevant for the albumin binding and thereby the protraction, which portion 

may accordingly be referred to as a protracting moiety. The protracting moiety may be at, or 

5 near, the opposite end of the albumin binding moiety, relative to its point of attachment to the 

peptide. 

In a still further particular embodiment the albumin binding moiety comprises a portion 

in between the protracting moiety and the point of attachment to the peptide, which portion may 

be referred to as a linker, linker moiety, spacer, or the like. The linker may be optional, and 

10 hence in that case the albumin binding moiety may be identical to the protracting moiety. 

In particular embodiments, the albumin binding moiety and/or the protracting moiety is 

lipophilic, and/or negatively charged at physiological pH (7.4). 

The albumin binding moiety, the protracting moiety, or the linker may be covalently 

attached to a lysine residue of the GLP-1 peptide by acylation. Additional or alternative 

15 conjugation chemistry includes alkylation, ester formation, or amide formation, or coupling to a 

cysteine residue, such as by maleimide or haloacetamide (such as bromo-/fluoro-/iodo-) 

coupling. 

In one embodiment an active ester of the albumin binding moiety, e.g. comprising a 

protracting moiety and a linker, is covalently linked to an amino group of a lysine residue, e.g. 

20 the epsilon amino group thereof, under formation of an amide bond (this process being referred 

to as acylation). 

Unless otherwise stated, when reference is made to an acylation of a lysine residue, it 

is understood to be to the epsilon-amino group thereof. 

For the present purposes, the terms "albumin binding moiety", "protracting moiety", and 

25 "linker" may include the unreacted as well as the reacted forms of these molecules. Whether or 

not one or the other form is meant is clear from the context in which the term is used. 

For the attachment to the GLP-1 agonist, the acid group of the fatty acid, or one of the 

acid groups of the fatty diacid, forms an amide bond with the epsilon amino group of a lysine 

residue in the GLP-1 peptide, e.g. via a linker. 

30 In one embodiment the term "fatty acid" refers to aliphatic monocarboxylic acids having 

from 4 to 28 carbon atoms, it is optionally unbranched, and/or even numbered, and it may be 

saturated or unsaturated. 
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In one embodiment the term "fatty diacid" refers to fatty acids as defined above but with 

an additional carboxylic acid group in the omega position. Thus, fatty diacids are dicarboxylic 

acids. 

Each of the two linkers of the GLP-1 agonist of the invention may comprise the 

5 following first linker element: 

Chem. 5: 

wherein k is an integer in the range of 1-5, and n is an integer in the range of 1-5. 

In a particular embodiment, when k=1 and n= 1, this linker element may be designated 

10 OEG, or a di-radical of 8-amino-3,6-dioxaoctanic acid, and/or it may be represented by the 

following formula: 

Chem. Sa: 

*-NH-( C H2)2-O-( C H2)2-O-C H2-CO-*. 

In another particular embodiment, each linker of the GLP-1 agonist of the invention 

15 may further comprise, independently, a second linker element, e.g. a Glu di-radical, such as 

Chem. 6 and/or Chem. 7: 

20 

Chem. 6: 

Chem. 7: 

H 
/N 

* 

N 
I 

0 

HO 

* * 

0 

* 

0 

wherein the Glu di-radical may be included p times, where p is an integer in the range of 1-3. 

Chem. 6 may also be referred to as gamma-Glu, or briefly gGlu, due to the fact that it is 

the gamma carboxy group of the amino acid glutamic acid which is here used for connection to 

another linker element, or to the epsilon-amino group of lysine. As explained above, the other 
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linker element may, for example, be another Glu residue, or an OEG molecule. The amino 

group of Glu in turn forms an amide bond with the carboxy group of the protracting moiety, or 

with the carboxy group of, e.g., an OEG molecule, if present, or with the gamma-carboxy group 

of, e.g., another Glu, if present. 

5 Chem. 7 may also be referred to as alpha-Glu, or briefly aGlu, or simply Glu, due to the 

fact that it is the alpha carboxy group of the amino acid glutamic acid which is here used for 

connection to another linker element, or to the epsilon-amino group of lysine. 

The above structures of Chem. 6 and Chem. 7 cover the L-form, as well as the D-form 

of Glu. In particular embodiments, Chem. 6 and/or Chem. 7 is/are, independently, a) in the L-

10 form, orb) in the D-form. 

In still further particular embodiments the linker has a) from 5 to 41 C-atoms; and/or b) 

from 4 to 28 hetero atoms. 

The concentration in plasma of the GLP-1 agonists of the invention may be determined 

15 using any suitable method. For example, LC-MS (Liquid Chromatography Mass Spectroscopy) 

may be used, or immunoassays such as RIA (Radio lmmuno Assay), ELISA (Enzyme-Linked 

lmmuno Sorbent Assay), and LOCI (Luminescence Oxygen Channeling lmmunoasssay). 

General protocols for suitable RIA and ELISA assays are found in, e.g., WO09/030738 on p. 

116-118. A preferred assay is the LOCI (Luminescent Oxygen Channeling Immunoassay), 

20 generally as described for the determination of insulin by Poulsen and Jensen in Journal of 

Biomolecular Screening 2007, vol. 12, p. 240-247 - briefly blood samples may be collected at 

desired intervals, plasma separated, immediately frozen, and kept at -20 "C until analyzed for 

plasma concentration of the respective GLP-1 agonist; the donor beads are coated with 

streptavidin, while acceptor beads are conjugated with a monoclonal antibody recognising a 

25 mid-IC-terminal epitope of the peptide; another monoclonal antibody, specific for the N­

terminus, is biotinylated; the three reactants are combined with the analyte and formed a two­

sited immuno-complex; illumination of the complex releases singlet oxygen atoms from the 

donor beads, which are channeled into the acceptor beads and triggered chemiluminescence 

which may be measured in an Envision plate reader; the amount of light is proportional to the 

30 concentration of the compound. 

In one embodiment the term "Aib" as used herein refers to a-aminoisobutyric acid. 

PHARMACEUTICAL COMPOSITIONS 

An administered dose may contain from 5 mg - 100 mg of the GLP-1 agonist, or from 
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In one embodiment the composition is BYDUREON® (a long acting release formula of 

exenatide in PLGA particles). 

Pharmaceutical compositions comprising a GLP-1 agonist of the invention or a 

5 pharmaceutically acceptable salt, amide, or ester thereof, and a pharmaceutically acceptable 

excipient may be prepared as is known in the art. 

In one embodiment the term "excipient" broadly refers to any component other than the 

active therapeutic ingredient(s). The excipient may be an inert substance, an inactive 

substance, and/or a not medicinally active substance. The formulation of pharmaceutically 

10 active ingredients with various excipients is known in the art, see e.g. Remington: The Science 

and Practice of Pharmacy (e.g. 19th edition (1995), and any later editions). Non-limiting 

examples of excipients are: solvents, diluents, buffers, preservatives, tonicity regulating agents 

(e.g isotonic agents), chelating agents, stabilisers (e.g. oxidation inhibitors, aggregation 

inhibitors, surfactants, and/or protease inhibitors). 

15 Examples of formulations include liquid formulations, i.e. aqueous formulations 

comprising water. A liquid formulation may be a solution, or a suspension. An aqueous 

formulation typically comprises at least 50% w/w water, or at least 60%, 70%, 80%, or even at 

least 90% w/w of water. 

Alternatively, a pharmaceutical composition may be a solid formulation, e.g. a freeze-

20 dried or spray-dried composition, which may be used as is, or whereto the physician or the 

patient adds solvents, and/or diluents prior to use. 

The pH in an aqueous formulation may be anything between pH 3 and pH 10, for 

example from about 7.0 to about 9.5; or from about 3.0 to about 7.0. 

Still further, a pharmaceutical composition may be formulated as is known in the art of 

25 oral formulations of insulinotropic compounds, e.g. using any one or more of the formulations 

described in WO 2008/145728. 

A composition may be administered in several dosage forms, for example as a 

solution; a suspension; an emulsion; a microemulsion; multiple emulsions; a foam; a salve; a 

paste; a plaster; an ointment; a tablet; a coated tablet; a chewing gum; a rinse; a capsule such 

30 as hard or soft gelatine capsules; a suppositorium; a rectal capsule; drops; a gel; a spray; a 

powder; an aerosol; an inhalant; eye drops; an ophthalmic ointment; an ophthalmic rinse; a 

vaginal pessary; a vaginal ring; a vaginal ointment; an injection solution; an in situ transforming 

solution such as in situ gelling, setting, precipitating, and in situ crystallisation; an infusion 

solution; or as an implant. 
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A composition may further be compounded in a drug carrier or drug delivery system, 

e.g. in order to improve stability, bioavailability, and/or solubility. In a particular embodiment a 

composition may be attached to such system through covalent, hydrophobic, and/or 

electrostatic interactions. The purpose of such compounding may be, e.g., to decrease adverse 

5 effects, achieve chronotherapy, and/or increase patient compliance. 

A composition may also be used in the formulation of controlled, sustained, protracting, 

retarded, and/or slow release drug delivery systems. 

The composition may be administered by parenteral administration. Parenteral 

administration may be performed by subcutaneous, intramuscular, intraperitoneal, or 

10 intravenous injection by means of a syringe, optionally a pen-like syringe, or by means of an 

infusion pump. 

PRODUCTION PROCESSES 

In one embodiment GLP-1 peptides can be produced by appropriate derivatisation of 

an appropriate peptide backbone which has been produced by recombinant DNA technology or 

15 by peptide synthesis (e.g., Merrifield-type solid phase synthesis) as known in the art of peptide 

synthesis and peptide chemistry. 

In one embodiment the production of peptides like GLP-1 (7-37) and GLP-1 analogues 

is well known in the art. The GLP-1 moiety of the GLP-1 peptide of the invention (or fragments 

thereof) may for instance be produced by classical peptide synthesis, e.g., solid phase peptide 

20 synthesis using t-Boc or Fmoc chemistry or other well established techniques, see, e.g., Greene 

and Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons, 1999, Florencio 

Zaragoza Dorwald, "Organic Synthesis on solid Phase", Wiley-VCH Verlag GmbH, 2000, and 

"Fmoc Solid Phase Peptide Synthesis", Edited by W.C. Chan and P.O. White, Oxford University 

Press, 2000. 

25 In one embodiment GLP-1 agonists may be produced by recombinant methods, viz. by 

culturing a host cell containing a DNA sequence encoding the GLP-1 agonist and capable of 

expressing the peptide in a suitable nutrient medium under conditions permitting the expression 

of the peptide. Non-limiting examples of host cells suitable for expression of these peptides are: 

Escherichia coli, Saccharomyces cerevisiae, as well as mammalian BHK or CHO cell lines. 

30 In one embodiment GLP-1 agonists of the invention which include non-natural amino 

acids and/or a covalently attached N-terminal mono- or dipeptide mimetic may e.g. be produced 

as described in the experimental part. Or see e.g., Hodgson et al: "The synthesis of peptides 

and proteins containing non-natural amino acids", Chemical Society Reviews, vol. 33, no. 7 
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(2004), p. 422-430; and WO 2009/083549 A 1 entitled "Semi-recombinant preparation of GLP-1 

analogues". 

EMBODIMENTS 

The following are non-limiting embodiments of the invention: 

5 1 . A method for reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, said method 

comprising administration of a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

2. A method for treating or preventing obesity, for reducing body weight and/or food intake, or 

10 for inducing satiety, said method comprising administration of a GLP-1 agonist to a subject in 

need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week. 

3. The method according to any one of the preceding embodiments, wherein said method 

comprises delaying or preventing diabetic disease progression. 

15 4. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist has a half-life of at least 24 hours, such as at least 48 hours, at least 60 hours, or at 

least 72 hours, or such as at least 84 hours, at least 96 hours, or at least 108 hours, or 

optionally at least 120 hours, at least 132 hours, or at least 144 hours, wherein said half-life 

optionally is determined by Assay (II). 

20 5. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered twice weekly or less often, once weekly or less often, such as less often 

than once weekly or once every secondly week or less often, or such as once every third week 

or less often or once a month or less often. 

6. The method according to any one of the preceding embodiments, wherein said GLP-1 

25 agonist is administered in an amount of at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such 

as at least 1.4 mg or at least 1.6 mg, per week. 

7. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 

1.2 mg, such as at least 1.4 mg or at least 1.6 mg, semaglutide per week. 

30 8. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount which provides an improved a) reduction in HbA 1 c or b) 

reduction in body weight compared to administration of 1.8 mg liraglutide or less, such as 0.8 

mg liraglutide or less, per day. 
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9. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is selected from the group consisting of semaglutide, exenatide, albiglutide, and 

dulaglutide. 

10. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 agonist is administered by parenteral administration, such as subcutaneous injection. 

11. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered simultaneously or sequentially with another therapeutic agent. 

12. The method according to any one of any one of the preceding embodiments, wherein the 

GLP-1 agonist is a GLP-1 peptide. 

10 13. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the formula (I) (SEQ ID NO: 5): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa16-Ser-Xaa1 8-Xaa1 9Xaa20GluXaa2r 

Xaa23-Ala-Xaa25-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa35-Xaa35-

Xaa3rXaa3s-Xaa3e-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa45-Xaa45 

15 Formula (I) 

wherein 

20 

25 

30 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 13-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa16 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa21 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 
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Xaa31 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3s is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa46 is amide or is absent; 

Inventors: JENSEN et al. 

provided that if Xaa3s, Xaa3e, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

15 each amino acid residue downstream is also absent. 

14. The method according to any one of the preceding embodiments, wherein said polypeptide 

is a GLP-1 peptide comprising the amino acid sequence of formula (II) (SEQ ID NO: 6): 

XaarXaas-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-Xaa23-

Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-Xaa31Xaa3s 

20 Formula (II) 

25 

30 

wherein 

Xaa1 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa3O is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 
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15. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), GLP-1 

(7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative thereof. 

16. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

10 17. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 5 amino acid residues which have been substituted, inserted or 

deleted as compared to GLP-1 (7-37). 

18. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 4 amino acid residues which are not encoded by the genetic 

15 code. 

19. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide is a DPPIV protected GLP-1 peptide. 

20. The method according to any one of the preceding embodiments, wherein GLP-1 peptide is 

DPPIV stabilised. 

20 21. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises an Aib residue in position 8. 

22. The method according to any one of the preceding embodiments, wherein the amino acid 

residue in position 7 of said GLP-1 peptide is selected from the group consisting of D-histidine, 

desamino-histidine, 2-amino-histidine, 13-hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-

25 fluoromethyl-histidine, a-methyl-histidine, 3-pyridylalanine, 2-pyridylalanine and 4-

pyridylalanine. 

23. The method according to any one of embodiments 7 to 16, wherein said GLP-1 peptide is 

attached to said hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 

relative to the amino acid sequence of GLP-1 (7-37). 

30 24. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is exendin-4, an exendin-4-analogue, or a derivative of exendin-4. 

25. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 
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Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2 (SEQ ID NO: 

2). 

26. The method according to any one of the preceding embodiments wherein one albumin 

binding residue via said hydrophilic spacer is attached to the C-terminal amino acid residue of 

5 said GLP-1 peptide. 

27. The method according to any one of the preceding embodiments, wherein a second albumin 

binding residue is attached to an amino acid residue which is not the C-terminal amino acid 

residue. 

28. The method according to any one of the preceding embodiments, wherein the GLP-1 

10 peptide is selected from the group consisting of semaglutide, albiglutide and dulaglitide. 

29. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg (SEQ ID NO: 3). 

15 30. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2 (SEQ ID NO: 4)-

genetically fused to human albumin. 

20 31. The method according to any one of the preceding embodiments wherein the GLP-1 peptide 

is dulaglitide. 

32. The method according to any one of the preceding embodiments wherein the GLP-1 agonist 

has an EC50 at or below 3000pM, such as at or below 500pM or at or below 100 pM, optionally 

determined by Assay (I). 

25 33. A GLP-1 agonist for use in the reduction of HbA 1 c or for use in the prevention or treatment 

of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin dependent 

diabetes comprising administering a GLP-1 agonist in an amount of at least 0.7 mg per week, 

such an amount equivalent to at least 0.7 mg semaglutide per week. 

34. A GLP-1 agonist for use in the prevention or treatment of obesity, in the reduction of body 

30 weight and/or food intake, or in the induction satiety comprising administering a GLP-1 agonist 

in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

semaglutide per week. 

35. A GLP-1 agonist for use according to embodiment 33 or 34, wherein the GLP-1 agonist 

and/or administration is as defined in any of embodiments 1-32 or 40. 
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36. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, wherein said 

GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

5 equivalent to at least 0.7 mg semaglutide per week. 

37. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in the prevention or treatment of obesity, in the reduction of body weight 

and/or food intake, or in the induction satiety, wherein said GLP-1 agonist is administered in an 

amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide 

10 per week. 

38. A composition for use according to any one of the preceding embodiments, wherein said 

GLP-1 agonist and/or administration is as defined in any one of embodiments 1-32 or 40. 

39. A composition for use according to any one of the preceding embodiments, wherein said 

composition comprises the Bydureon® composition. 

15 40. The method according to any one of the preceding claims, wherein the method comprises 

prevention, treatment, reduction or induction in one or more diseases or conditions defined in 

any one of the previous embodiments. 

EXAMPLES 

20 Abbreviations 

The following abbreviations are used in the following, in alphabetical order: 

ADA: American Diabetes Association 

Example 1: The Glp-1 Peptide Semaglutide Provides Reduced HbA1c and Body Weight 

Semaglutide is a unique acylated GLP-1 peptide with a half-life of 160 hours. The aim 

25 was to investigate HbA 1 c dose-response of once-weekly doses of semaglutide (five dose­

levels) in subjects with type 2 diabetes. Safety, tolerability and pharmacodynamics of 

semaglutide versus placebo and open-label once-daily liraglutide were also investigated. 

Materials and methods 

30 Liraglutide may be prepared as described in Example 37 of WO98/08871. Semaglutide 

may be prepared as described in Example 4 of WO2006/097537. The composition of the GLP-1 

agonists administered may be formulated as isotonic aqueous solutions with a phosphate 
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buffer, such as a sodium dihydrogen phosphate buffer, having a pH in the range 7.0-9.0, such 

as pH 7.4 or pH 8.15, for example further comprising the excipients propylene glycol and 

phenol. The composition of the GLP-1 agonists administered may be as described in 

WO2003/002136 or WO2005/049061. The placebo composition may be identical to the 

5 composition of the GLP-1 agonists, but not containing a GLP-1 agonist. 

In a 12-week, randomised, double-blind, placebo-controlled trial, 411 human subjects 

(n=43-50 per group) with type 2 diabetes were exposed. Participants (male/female 65/35%; 

baseline HbA 1 c (mean±SD) 8.1±0.8%; baseline body weight 87.5±13.8 kg; duration of diabetes 

2.6±3.1 years; metformin only/diet and exercise alone 80/20%) received subcutaneous injection 

10 of one of five semaglutide doses (0.1-1.6 mg) once weekly, open-label liraglutide (1.2 mg, 1.8 

mg) once daily, or placebo once weekly. Two of the semaglutide doses were titrated (T) in 

weekly increments of 0.4 mg. The primary endpoint was change in HbA 1 c from baseline. 

Secondary efficacy endpoints included proportion of subjects reaching ADA HbA1c target (<7%) 

and change in body weight. Change and percentage to target were analysed by ANOVA and 

15 logistic regression, respectively. Comparisons between semaglutide and liraglutide were not 

corrected for multiplicity. Baseline characteristics of the subjects are shown in Table 1. 

Table 1. Baseline characteristics of subjects 

Semaglutide Liraglutide 

Placebo 0.1 0.2 0.4 0.8 0.8 1.6 1.2 1.8 

mg mg mg mg mgT mg T mg mg 

Exposed* 46 47 43 48 42 43 47 45 50 

subjects 

D&E: 22:78 23:77 14:86 23:77 19:81 16:84 19:81 18:82 24:76 

metformin 

(%) 

Female: 39:61 34:66 30:70 23:77 48:52 37:63 45:55 31 :69 30:70 

male(%) 

Age (years) 55.3 55.2 54.7 53.8 55.0 55.9 56.4 54.8 54.3 

(10.6) (10 .1) (10.0) (10.2) (9.7) (7.9) (10.5) (9.2) (10.1) 

Duration of 2.4 3.6 2.3 2.0 3.0 2.6 1.8 3.3 2.5 

diabetes (3.3) (5.0) (2.7) (2.3) (3.0) (2.1) (2.0) (3.4) (2.6) 

(years) 
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HbA1c (%) 8.1 

(0.8) 

FPG 8.9 

(mmol/L) (1.5) 

Weight (kg) 90.5 

(13.0) 

BMI (kg/m2) 31.7 

(3.8) 

8.2 

(0.9) 

9.8 

(2.7) 

89.5 

(14.2) 

31.5 

(4.6) 
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8.2 8.1 

(0.9) (0.9) 

9.5 9.3 

(2.5) (2.1) 

86.3 87.0 

( 15.1) (14.0) 

30.4 29.7 

(3.9) (4.5) 

Inventors: JENSEN et al. 

8.2 8.0 8.0 8.0 8.1 

(0.9) (0.8) (0.7) (0.8) (0.7) 

9.5 9.6 9.0 9.0 9.3 

(2.4) (2.1) (1.9) (2.3) (2.0) 

85.9 85.7 84.5 90.5 87.2 

( 15.1) (12.6) (14.0) (13.5) (13.1) 

30.7 31.2 30.9 31.0 30.9 

(4.5) (4.2) (4.7) (4.6) (4.6) 

Data are mean (SD) unless otherwise stated. *: Number of subjects exposed to actual 

treatment. D&E: Diet and exercise. FPG: Fasting plasma glucose. BMI: Body mass index. 

Results 

In the full analysis set, semaglutide (2::0.2 mg) dose-dependently reduced HbA 1 c from 

baseline (Fig. 1), and increased the likelihood of achieving HbA1c <7% (p<0.05 vs. placebo for 

doses 2::0.2 mg). The results with respect to change in HbA1c are shown in Fig. 1. The change 

in HbA 1 c in fig. 1 is from baseline at week 12. Fig. 2 shows the change in HbA 1 c over time with 

the different treatments. Treatment with semaglutide 2::0.8 mg numerically brought more patients 

10 to target than liraglutide 1.8 mg (0.8 mg T 69%, 0.8 mg 73%, 1.6 mg T 81 % vs. liraglutide 1.8 

mg 57%).The results (see e.g. Fig. 1) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, 

or 1.6 mg T improved reduction of HbA 1 c compared to treatment with liraglutide 1.2 mg or 1.8 

mg; furthermore, treatment with semaglutide 1.6 mg T was statistically superior to treatment 

with liraglutide 1.2 mg or 1.8 mg with respect to reduction of HbA 1 c (based on unadjusted 

15 means). Fig. 3 shows the percentage and the number of subjects reaching the AACE or ADA 

criteria for glycaemic control with the different treatments. The results (see Fig. 3) shows that 

treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg T improved the percentage and the 

number of subjects reaching the AACE or ADA criteria for glycaemic control compared to 

treatment with liraglutide 1.2 mg or 1.8 mg. 

20 Body weight was dose-dependently reduced from baseline by up to 4.8 kg vs. placebo 

1.2 kg (p<0.01 for doses .::0.8 mg). Fig. 4 and 5 shows mean body weight change versus time 

and body weight change from baseline at week 12, respectively, with the different treatments. 

The results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg 

T increased reduction of body weight compared to treatment with liraglutide 1.2 mg or 1.8 mg. 

25 Furthermore, the results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 mg Tor 1.6 

mg T was statistically superior to treatment with liraglutide 1.8 mg with respect to reduction of 
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body weight; and that treatment with semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg Twas statistically 

superior to liraglutide 1.2 mg with respect to reduction of body weight (based on unadjusted 

means). 

There were no reports of pancreatitis or treatment-related changes in blood calcitonin. 

5 Proportion of subjects with nausea and vomiting increased with dose, but were generally mild or 

moderate and ameliorated by titration. Withdrawals due to gastrointestinal adverse events were 

4.7%-27.7% for semaglutide and 2.2%-10% for liraglutide. Few subjects reported minor 

hypoglycaemia (semaglutide n=5, liraglutide n=3); no major hypoglycaemia. Injection site 

reactions were reported by 7 subjects: semaglutide n=2; liraglutide n=5. One subject 

10 (semaglutide 1.6 mg T) developed low titre non-neutralising anti-semaglutide antibodies (no 

cross-reaction to native GLP-1 ). 

Conclusion 

Over 12 weeks, semaglutide dose-dependently reduced HbA 1 c and body weight. The 

15 effect of semaglutide 0.4 mg on glycaemic control and body weight was comparable to that of 

liraglutide 1.2 mg, while semaglutide 2::0.8 mg appeared to bring more subjects to target and 

provided better weight loss than liraglutide 1.8 mg. No semaglutide safety concerns were 

identified. Dose escalation was not a major focus of this trial and it will be optimised in future 

clinical trials. 

20 

Pharmacological Methods 

Assay (I): In Vitro Potency 

The purpose of this example is to test the activity, or potency, of GLP-1 agonists in 

vitro. The potencies of GLP-1 agonists may be determined as described below, i.e. as the 

25 stimulation of the formation of cyclic AMP (cAMP) in a medium containing membranes 

expressing the human GLP-1 receptor. 

Principle 

Purified plasma membranes from a stable transfected cell line, BHK467-12A (tk-ts13), 

expressing the human GLP-1 receptor are stimulated with the GLP-1 agonist in question, and 

30 the potency of cAMP production is measured using the AlphaScreenTM cAMP Assay Kit from 

Perkin Elmer Life Sciences. The basic principle of The AlphaScreen Assay is a competition 

between endogenous cAMP and exogenously added biotin-cAMP. The capture of cAMP is 
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A stable transfected cell line and a high expressing clone are selected for screening. 

The cells are grown at 5% CO2 in DMEM, 5% FCS, 1% Pen/Strep (Penicillin/Streptomycin) and 

5 0.5 mg/ml of the selection marker G418. 

Cells at approximate 80% confluence are washed 2X with PBS and harvested with 

Versene (aqueous solution of the tetrasodium salt of ethylenediaminetetraacetic acid), 

centrifuged 5 min at 1000 rpm and the supernatant removed. The additional steps are all made 

on ice. The cell pellet is homogenised by the Ultrathurax for 20-30 sec. in 10 ml of Buffer 1 (20 

10 mM Na-HEP ES, 10 mM EDTA, pH=7.4), centrifuged 15 min at 20,000 rpm and the pellet 

resuspended in 10 ml of Buffer 2 (20 mM Na-HEPES, 0.1 mM EDTA, pH=7.4). The suspension 

is homogenised for 20-30 sec and centrifuged 15 min at 20,000 rpm. Suspension in Buffer 2, 

homogenisation and centrifugation is repeated once and the membranes are resuspended in 

Buffer 2. The protein concentration is determined and the membranes stored at -80 "C until use. 

15 The assay is performed in ½-area 96-well plates, flat bottom (e.g. Costar cat. no:3693). 

The final volume per well is 50 µI. 

Solutions and reagents 

Exemplary solutions and reagents are given below. 

AlphaScreen cAMP Assay Kit from Perkin Elmer Life Sciences (cat. No: 6760625M); 

20 containing Anti-cAMP Acceptor beads (10 U/µI), Streptavidin Donor beads (10 U/µI) and 

Biotinylated-cAMP (133 U/µI). 

AlphaScreen Buffer, pH=7.4: 50 mM TRIS-HCI (Sigma, cat.no: T3253); 5 mM HEPES 

(Sigma, cat.no: H3375); 10 mM MgCl2, 6H20 (Merck, cat.no: 5833); 150 mM NaCl (Sigma, 

cat.no: S9625); 0.01% Tween (Merck, cat.no: 822184). The following was added to the 

25 AlphaScreen Buffer prior to use (final concentrations indicated): BSA (Sigma, cat. no. A7906): 

0.1%; IBMX (Sigma, cat. no. 15879): 0.5 mM; ATP (Sigma, cat. no. A7699): 1 mM; GTP (Sigma, 

cat. no. G8877): 1 µM. 

cAMP standard (dilution factor in assay = 5): cAMP Solution: 5 µL of a 5 mM cAMP­

stock + 495 µL AlphaScreen Buffer. 

30 Suitable dilution series in AlphaScreen Buffer are prepared of the cAMP standard as 

well as the GLP-1 agonist to be tested, e.g. the following eight concentrations of the GLP-1 
-7 -8 -9 -10 -11 -12 -13 -14 -6 -

agonist: 10 , 10 , 10 , 10 , 10 , 10 , 10 and 10 M, and a series from, e.g., 10 to 3x10 
11 

of cAMP. 

Membrane/ Acceptor beads 
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Use hGLP-1 / BHK 467-12A membranes; 6 µg/well corresponding to 0.6 mg/ml (the 

amount of membranes used pr. well may vary) 

"No membranes": Acceptor Beads (15µg/ml final) in AlphaScreen buffer 

"6 µg/well membranes": membranes + Acceptor Beads (15µg/ml final) in AlphaScreen 

5 buffer 

10 

Add 10 µI "No membranes" to the cAMP standard (per well in duplicates) and the 

positive and negative controls 

Add 10 µI "6 µg/well membranes" to GLP-1 and GLP-1 agonists (per well in 

duplicates/triplicates) 

Pas. Control: 10 µI "no membranes"+ 10 µI AlphaScreen Buffer 

Neg. Control: 10 µI "no membranes"+ 10 µI cAMP Stock Solution (5OµM) 

As the beads are sensitive to direct light, any handling is in the dark (as dark as 

possible), or in green light. All dilutions are made on ice. 

Procedure 

15 1. Make the AlphaScreen Buffer. 

2. 

3. 

4. 

5. 

20 6. 

Dissolve and dilute the GLP-1 agonists/cAMP standard in AlphaScreen Buffer. 

Make the Donor Beads solution and incubate 30 min. at RT. 

Add the cAMP/GLP-1 agonists to the plate: 10 µI per well. 

Prepare membrane/Acceptor Beads solution and add this to the plates: 10 µI per well. 

Add the Donor Beads: 30 µI per well. 

7. Wrap the plate in aluminum foil and incubate on the shaker for 3 hours (very slowly) at 

RT. 

8. Count on AlphaScreen - each plate pre incubates in the AlphaScreen for 3 minutes 

before counting. 

25 The EC50 [pM] values may be calculated using the Graph-Pad Prism software (version 

5). If desired, the fold variation in relation to GLP-1 may be calculated as EC50 (GLP-1 )/ EC50 

(analogue) - 3693.2. 

Assay (II): Half-life in Minipigs 

The purpose of this study is to determine the protraction in vivo of GLP-1 agonists after 

30 i.v. administration to minipigs, i.e. the prolongation of their time of action. This is done in a 

pharmacokinetic (PK) study, where the terminal half-life of the GLP-1 agonist in question is 

determined. By terminal half-life is generally meant the period of time it takes to halve a certain 

plasma concentration, measured after the initial distribution phase. 
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Male Gottingen minipigs are obtained from Ellegaard Gottingen Minipigs (Dalmose, 

Denmark) approximately 7-14 months of age and weighing from approximately 16-35 kg are 

used in the studies. The minipigs are housed individually and fed restrictedly once or twice daily 

with SOS minipig diet (Special Diets Services, Essex, UK). After at least 2 weeks of 

5 acclimatisation two permanent central venous catheters are implanted in vena cava caudalis or 

cranialis in each animal. The animals are allowed 1 week recovery after the surgery, and are 

then used for repeated pharmacokinetic studies with a suitable wash-out period between 

dosings. 

The animals are fasted for approximately 18 h before dosing and for at least 4 h after 

10 dosing, but have ad libitum access to water during the whole period. 

The GLP-1 agonist is dissolved in 50 mM sodium phosphate, 145 mM sodium chloride, 

0.05% tween 80, pH 7.4 to a concentration of usually from 20-60 nmol/ml. Intravenous injections 

(the volume corresponding to usually 1-2 nmol/kg, for example 0.033ml/kg) of the compounds 

are given through one catheter, and blood is sampled at predefined time points for up till 13 

15 days post dosing (preferably through the other catheter). Blood samples (for example 0.8 ml) 

are collected in EDTA buffer (8mM) and then centrifuged at 4 °C and 1942G for 10 minutes. 

Plasma is pippetted into Micronic tubes on dry ice, and kept at -20 °C until analyzed for plasma 

concentration of the respective GLP-1 compound using ELISA or a similar antibody based 

assay or LC-MS. Individual plasma concentration-time profiles are analyzed by a non-

20 compartmental model in WinNonlin v. 5.0 (Pharsight Inc., Mountain View, CA, USA), and the 

resulting terminal half-lives (harmonic mean) determined. 

Assay (Ill): Effect on Blood Glucose and Body Weight 

The purpose of the study is to verify the effect of GLP-1 agonists on blood glucose 

(BG) and body weight (BW) in a diabetic setting. GLP-1 agonists may be tested in a dose-

25 response study in an obese, diabetic mouse model (db/db mice) as described in the following. 

Fifty db/db mice (Taconic, Denmark), fed from birth with the diet NIH31 (NIH 31 M 

Rodent Diet, commercially available from Taconic Farms, Inc., US, see www.taconic.com), are 

enrolled for the study at the age of 7-9 weeks The mice are given free access to standard chow 

(e.g. Altromin 1324, Brogaarden, Gentofte, Denmark) and tap water and kept at 24°C. After 1-2 

30 weeks of acclimatisation, the basal blood glucose is assessed twice on two consecutive days 

(i.e. at 9 am). The 8 mice with the lowest blood glucose values may be excluded from the 

experiments. Based on the mean blood glucose values, the remaining 42 mice may be selected 

for further experimentation and allocated to 7 groups (n=6) with matching blood glucose levels. 
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The mice may be used in experiments with duration of 5 days for up to 4 times. After the last 

experiment the mice are euthanised. 

The seven groups may receive treatment as follows: 

1: Vehicle, subcutaneous 

5 2: GLP-1 agonist, 0.3 nmol/kg, subcutaneous 

3: GLP-1 agonist, 1.0 nmol/kg, subcutaneous 

4: GLP-1 agonist, 3.0 nmol/kg, subcutaneous 

5: GLP-1 agonist, 10 nmol/kg, subcutaneous 

6: GLP-1 agonist, 30 nmol/kg, subcutaneous 

10 7: GLP-1 agonist, 100 nmol/kg, subcutaneous 

Vehicle: 50mM sodium phosphate, 145 mM sodium chloride, 0.05% tween 80, pH 7.4. 

The GLP-1 agonist is dissolved in the vehicle, e.g. to concentrations of 0.05, 0.17, 0.5, 

1.7, 5.0 and 17.0 nmol/ml. Animals are dosed subcutaneous with a dose-volume of 6 ml/kg (i.e. 

300 µI per 50 g mouse). 

15 On the day of dosing, blood glucose is assessed at time -½h (8.30 am), where after the 

mice are weighed. The GLP-1 agonist is dosed at approximately 9 am (time 0). On the day of 

dosing, blood glucose is assessed e.g. at times 1, 2, 4 and 8 h (10 am, 11 am, 1 pm and 5 pm). 

On the following days, the blood glucose is assessed e.g. at time 24, 48, 72, and 96h 

after dosing (i.e. at 9 am on day 2, 3, 4, 5). On each day, the mice are weighed following blood 

20 glucose sampling. 

The mice are weighed individually on a digital weight. 

Samples for the measurement of blood glucose are obtained from the tail tip capillary 

of conscious mice. Blood, 10 µI, is collected into heparinised capillaries and transferred to 500 

µI glucose buffer (EKF system solution, Eppendorf, Germany). The glucose concentration is 

25 measured using the glucose oxidase method (glucose analyser Biosen 5040, EKF Diagnostic, 

GmbH, Barleben, Germany). The samples are kept at room temperature for up to 1 h until 

analysis. If analysis has to be postponed, samples are kept at 4 °C for a maximum of 24 h. 

ED50 is the dose giving rise to half-maximal effect in nmol /kg. This value is calculated 

on the basis of the ability of the GLP-1 agonists to lower body weight as well as the ability to 

30 lower blood glucose, as explained below. 

ED50 for body weight is calculated as the dose giving rise to half-maximum effect on 

delta BW 24 hours following the subcutaneous administration of the GLP-1 agonist. For 

example, if the maximum decrease in body weight after 24 hours is 4.0 g, then ED50 bodyweight 

would be that dose in nmol/kg which gives rise to a decrease in body weight after 24 hours of 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0199

Attorney Docket No.: 8545US02 
Marked-up Specification 

35/40 

Inventors: JENSEN et al. 

2.0 g. This dose (ED50 body weight) may be read from the dose-response curve. 

ED50 for blood glucose is calculated as the dose giving rise to half-maximum effect on 

AUC delta BG 8 hours following the subcutaneous administration of the GLP-1 agonist. 

The ED50 value may only be calculated if a proper sigmoidal dose-response 

5 relationship exists with a clear definition of the maximum response. Thus, if this would not be 

the case the GLP-1 agonist in question is re-tested in a different range of doses until the 

sigmoidal dose-response relationship is obtained. 

Assay (IV): Effect on Food Intake 

The purpose of this experiment is to investigate the effect of GLP-1 agonists on food 

10 intake in pigs. This is done in a pharmacodynamic (PD) study as described below, in which food 

intake is measured 1, 2, 3, and 4 days after administration of a single dose of the GLP-1 

agonist, as compared to a vehicle-treated control group. 

Female Landrace Yorkshire Duroc (L YD) pigs, approximately 3 months of age, 

weighing approximately 30-35 kg are used (n=3-4 per group). The animals are housed in a 

15 group for 1-2 weeks during acclimatisation to the animal facilities. During the experimental 

period the animals are placed in individual pens from Monday morning to Friday afternoon for 

measurement of individual food intake. The animals are fed ad libitum with pig fodder 

(Svinefoder, Antonio) at all times both during the acclimatisation and the experimental period. 

Food intake is monitored on line by logging the weight of fodder every 15 minutes. The system 

20 used is Mpigwin (Ellegaard Systems, Faaborg, Denmark). 

The GLP-1 agonists are dissolved in a phosphate buffer (50 mM phosphate, 0.05% 

tween 80, pH 8) e.g. at concentrations of 12, 40, 120, 400 or 1200 nmol/ml corresponding to 

doses of 0.3, 1, 3, 10, or 30 nmol/kg. The phosphate buffer served as vehicle. Animals are 

dosed with a single subcutaneous dose of the GLP-1 agonist or vehicle (dose volume 0.025 

25 ml/kg) on the morning of day 1, and food intake is measured for 4 days after dosing. On the last 

day of each study, 4 days after dosing, a blood sample for measurement of plasma exposure of 

the GLP-1 agonist is taken from the heart in anaesthetised animals. The animals are thereafter 

euthanised with an intra-cardial overdose of pentobarbitone. Plasma content of the GLP-1 

agonist is analysed using ELISA or a similar antibody based assay. 

30 Food intake is calculated as mean ± SEM 24 h food intake on the 4 days. Statistical 

comparisons of the 24 hour food intake in the vehicle vs. GLP-1 agonist group on the 4 days are 

done using one-way or two-way-ANOVA repeated measures, followed by Bonferroni post-test. 
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The purpose of this example is to test the stability against degradation by intestinal 

enzymes. GLP-1 (7-37) may be used in the assay as a comparative compound. The strongest 

proteolytic activities in the intestine are of pancreatic origin and include the serine 

5 endopeptidases trypsin, chymotrypsin, and elastase as well as several types of 

carboxypeptidases. An assay with small intestine extract from rats was developed and used as 

described in the following. 

Extracts from rat small intestine 

Small intestines are prepared from rats and flushed with 8 ml of 150 mM NaCl, 20 mM 

10 Hepes pH 7.4. The solutions are centrifuged for 15 min at 4,600 rpm in a Heraeus Multifuge 3 

S-R centrifuge with a 75006445 rotor. The supernatants are removed and filtered through a 0.22 

µm Millipore Millex GV PVDF membrane. Filtrates of several animals are pooled to average out 

individual differences. 

The protein content of the obtained extracts is determined by Bradford Assay (see e.g. 

15 Analytical Biochemistry (1976), vol. 72, p. 248-254, and Analytical Biochemistry (1996), vol. 236 

p. 302-308). 

Degradation assay 

2.5 nmol of the GLP-1 agonists to be tested are incubated with the intestinal extract in 

a volume of 250 µI at 37°C over a period of one hour. Intestinal samples are assayed in 

20 presence of 20 mM Hepes at pH 7.4. The concentration of the intestinal extract is titrated in pilot 

experiments so that the half-life (t½) of GLP-1 (7-37) is in the range of 10-20 minutes. The small 

intestine extract is used at a concentration of 1.4 µg/ml. All components except for the intestinal 

extract are mixed and pre-warmed for ten minutes at 37°C. Immediately after addition of the 

intestinal extract a sample of 50 µI is taken and mixed with the same volume of 1 % 

25 trifluoroacetic acid (TFA). Further samples are taken accordingly after 15, 30, and 60 minutes. 

Sample analysis 

UPLC analysis: 10 µI of the samples are analysed by UPLC using a Waters Acquity 

system with a BEH C181.7 µm 2.1 x 50 mm column and a 30 to 65% gradient of 0.1% TFA and 

0.07% TFA in acetonitrile over 5 minutes at a flow rate of 0.6 ml/min. After baseline subtraction 

30 the peak integrals of the intact compounds in the HPLC chromatogram recorded at a 

wavelength of 214 nm are determined. 

MALDI-TOF analysis: 1 µI of each sample is transferred to a Bruker/Eppendorf PAC 

HCCA 384 MALDI target. Analysis is performed with a Bruker Autoflex matrix-assisted laser 

desorption and ionisation - time of flight (MALDI-TOF) mass spectrometer using the pre-defined 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0201

Attorney Docket No.: 8545US02 
Marked-up Specification 

37/40 

Inventors: JENSEN et al. 

method "PAC measure" with an extended detection range of 500 to 5000 Da and the pre­

defined calibration method "PAC calibrate". 

Data analysis: The peak integrals of the HPLC chromatograms are plotted against 

time. The half-life of the respective compound is calculated by fitting the data using SigmaPlot 

5 9.0 software and an equation for a 2-parameter exponential decay. For each GLP-1 agonist 

tested, the relative half-life (relative T ½) is calculated as the half-life (T ½) of the compound in 

question, divided by the half-life (T ½) of GLP-1 (7-37), determined in the same way. 

While certain features of the invention have been illustrated and described herein, 

many modifications, substitutions, changes, and equivalents will now occur to those of ordinary 

10 skill in the art. It is, therefore, to be understood that the appended claims are intended to cover 

all such modifications and changes as fall within the true spirit of the invention. 
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Semaglutide Lirag I utide 

Baseline 8.1 8.2 8.2 8.1 8.2 8.1 8.1 8.0 8.1 

-0.25 

-. -0.50 
~ 0 ..._,, 
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POW.ER OF 1\.TTORNEY, 
REVOC.4TJONOFPRE"VIOVSLYGRANT.BJJ.POWERO.FATTO.RNEY, AND 

A (l171tJ.R.TZA.TIOiV 1blt.fAKJf St.lR1tl.l5\S'ltJNS RlJGARJ)lNG OW.iVl?RSHlP 

Po'\"rer ofAttomey: 
Novo Nordisk A/S (hereinafter "Novo No:rd.isk"), :hereby appoints and acknowledgt~s 

its appointment of the attorneys of the Novo Nordisk Inc. InteUectual Properly Department 
(thelattcr including the attorneys and agents associated \.Vith U.S. Paten.t and Trademark 
OJ-lice Cust.omer NurtJber 23650) l'l.ri.d any si.1cc.essor entities or appointed ag:e11ts thereof 
(hereina:t1er "NN[ Att-0n1eys'') to. act for Novo Nordisk in all proc,eedings before the lLS, 
Patent and Tradernark Office {"USl~TO"). 

Such proceedings shall include, without Hmitation:,.filing,prosecution, wilhdn:1cwal, 
maintehance, and abandorn-nent ofsuch U.S. patent applications (and International (PCT) 
Patent Applications filed. with the USPTO), as '-VeH as the initiation .:md handling nf appeal, 
reexan:tinatiqn, reissue, interference, canqeltation, co11·ection, or similar proceedings • 
involving U.S. pc~te11ts m1C.l patent ~pplications andthe trnnsactioll ofall otherhi1siness 
associatedwith such patent applications and patents in the U.S. Patent and 'fra.demark·Office. 
By virtue of this appointm:tmt, Novo Nordisk authorizes the NNI Attotney--s to teeeive all 
cqmJ11unicc.1tions, oftfoia1 J1ctio11s. and c.foci$t011s, ofth.e U.tt Patent ru1d Trit:de.tnark Office a.w1 
t1:1 k>dge and witbdra:w any kgal m .. easuri;sJ.lee.med fit by tlleNNIAttorneys with n .. ~spect to 
such patents and patent applications.. • • • 

Revocation of Pre\>·iotJsly Gnmted Power of Attorney: 
hntnediately uprmJhe filhig ofthi.s <focurnent witJi USPTO in conrwction with any 

patent or patent ap1,Hcatio11:, all previously gtatlted powers of attoniey in connection. \\'tth the 
patent or patentappli®ti<m \.VHl berevoked. • •• 

Atithorization To iV1akeSuhmissions Regarding o,vnership: 
Novo Nordisk further hereby authorizes and empowers the NNI atton1eys to make any 

appropriate suhrnissions reg~mlin..g Novo Nordisk'$ ovfnership intcre$t fo: any suchpa.tent 
applfo~itio11s or paten.ts ou lwhalf of Novo NordiskA/S with. th.e USP'l'<) .in acconlance ,vith 
37 C.:F.R.. § 3.73(b) ((Jr any substantially similar ~uccessor thert.>of) and having the application 
number(s} listed thereon.. l 

i i 
Tht~ inc.1ividua1 whose signature and t.itlfJs s1.11~p:ti~c_\Qefow is authfJ.dzed to gnmt this 

power ofattomey and authorization to the NNl 1).ttn.niey:¾~1\.beh.alf ofNovo Nc)rdisk. • .' * i ,,, -!ni ~'¾._ t I! i , j./ • ll lJ l r-.... ; ft ~I N-1, •. ·:$- -~:" ::-,._1..· -<,.:,_ 

. lj1r},, ~I \ 
I..-ars'·kel • 1;;rg1 ..-,,·/ 

-----------------------------------------
Vice President"" Corporate Patents 
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USED IN LIEU OF PTO/AIA/96 (08-12) 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant/Patent Owner: Novo Nordisk A/S 

Application No./Patent No.: 15/656,042 Filed/Issue Date: July 21, 2017 

Titled: Use of Long-Acting GLP-1 Peptides 

______ N_o_v_o_N_o_r_d_is_k_A_/_S_____ , a Corporation 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. Q The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

D The extent (by percentage) of its ownership interest is ____ %). Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the 
entire right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the 
entire right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. G An assignment from the inventor(s) of the patent application/patent identified above. The assignment was 
recorded in the United States Patent and Trademark Office at Reel 034908 
Frame 0221 , or for which a copy thereof is attached. 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: ______________ To: 

The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

2. From: ______________ To: 

The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

[Page 1 of 2] 
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it 
displays a valid 0MB control number. 

USED IN LIEU OF PTO/AIA/96 (08-12) 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: _______________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

4. From: _______________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

5. From: _______________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

6. From: _______________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

~ As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee 
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division 
in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Leon Y. Lum/ December 13, 2017 
Signature Date 

Leon Y. Lum 62,124 
Printed or Typed Name Title or Registration Number 

[Page 2 of 2] 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/656,042 07/21/2017 1629 1740 8545US02 10 1 

23650 
CONFIRMATION NO. 9712 

UPDATED FILING RECEIPT 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 

1111111111111111111111 m~m11w~~ ~l)IWI 111111111111111 IIII IIII 

Plainsboro, NJ 08536 

Date Mailed: 12/18/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christine Bjoern Jensen, Charlottenlund, DENMARK; 
Mads Frederik Rasmussen, Copenhagen OE, DENMARK; 
Milan Zdravkovic, Holte, DENMARK; 
Peter Kristensen, Broenshoej, DENMARK; 

Applicant( s) 
Novo Nordisk A/S, Bagsvaerd, DENMARK; 

Power of Attorney: The patent practitioners associated with Customer Number 23650 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/409,493 12/19/2014 PAT 9764003 
which is a 371 of PCT/EP2013/063004 06/21/2013 
which claims benefit of 61/708, 162 10/01/2012 
and claims benefit of 61 /694,837 08/30/2012 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
EUROPEAN PATENT OFFICE (EPO) 12186781.6 10/01/2012 
EUROPEAN PATENT OFFICE (EPO) 12174535.0 07/01/2012 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/01/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/656,042 

Projected Publication Date: 03/29/2018 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Use of Long-Acting GLP-1 Peptides 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

page 2 of 4 
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Europllsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Bescheinigung 

Die angehefteten 
Unterlagen stimmen mit der 
als ursprunglich eingereicht 
geltenden Fassung der auf 
dem nachsten Blatt 
bezeichneten europaischen 
Patentanmeldung uberein. 

Patentanmeldung Nr. 

Certificate 

The attached documents are 
exact copies of the text in 
which the European patent 
application described on the 
following page is deemed to 
have been filed. 

Patent application No. 

12174535.0 / EP12174535 

Attestation 

Les documents joints a la 
presente attestation sont 
conformes au texte, 
considere comme 
initialement depose, de la 
demande de brevet 
europeen qui est specifiee a 
la page suivante. 

Demande de brevet n° 

The organization code and number of your priority application, to be used for filing abroad under the Paris 
Convention, is EP12174535. 

EPA/EPO/OEB Form 1014 05.12 

Der Prasidenl des Europaischen Patenlamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de !'Office europeen des brevets 
p.o. 

U. lngmann 
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Anmeldung Nr: 
Application no.: 12174535.0 
Demande no: 

Anmelder / Applicant(s) / Demandeur(s): 

NOVO NORDISK A/S 
Novo Alie 
2880 Bagsvaerd/DK 

Bezeichnung der Erfindung / Title of the invention/ Titre de !'invention: 

Anmeldetag: 
Date of filing: 01.07.12 
Date de depot : 

(Falls die Bezeichnung der Erfindung nicht angegeben ist, oder falls die Anmeldung in einer Nicht-Amtssprache des EPA eingereicht 
wurde, siehe Beschreibung bezuglich ursprunglicher Bezeichnung. 
If no title is shown, or if the application has been filed in a non-EPO language, please refer to the description for the original title. 
Si aucun titre n'est indique, ou si la demande a ete deposee dans une langue autre qu'une langue officielle de l'OEB, se referer a la 
description pour le titre original.) 

USE OF LONG-ACTING GLP-1 PEPTIDES 

In Anspruch genommene Prioritat(en) / Priority(Priorities) claimed I Priorite(s) revendiquee(s) 
Staat/Tag/Aktenzeichen / State/Date/File no. I Pays/Date/Numero de depot: 

Am Anmeldetag benannte Vertragstaaten I Contracting States designated at dale of filing / Elals contractants designees lors 
du depot: 

AL AT BE BG CH CYCZ DE DK EE ES Fl FR GB GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO RS SE SI SK SM TR 

EPA/EPO/OEB Form 1014 05.12 2 
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USE OF LONG-ACTING GLP-1 PEPTIDES 

The present invention relates to improved uses of GLP-1 peptides in therapy. 

SUMMARY 

In one embodiment the invention relates to a method for a) reduction of HbA1c; b) 

5 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 

non-insulin dependent diabetes; or c) prevention or treatment of obesity, reducing body 

weight and/or food intake, or inducing satiety; wherein said method comprises administration 

of a GLP-1 agonist to a subject in need thereof, wherein said GLP-1 agonist i) has a half-life 

of at least 72 hours, wherein said half-life optionally is determined by Assay (II); ii) is 

10 administered in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week; and iii) is administered once weekly or less often. 

In one embodiment the invention relates to a GLP-1 agonist for use in a) the 

reduction of HbA 1 c; b) the prevention or treatment of type 2 diabetes, hyperglycemia, 

impaired glucose tolerance, or non-insulin dependent diabetes; or c) the prevention or 

15 treatment of obesity, for reducing body weight and/or food intake, or for inducing satiety; 

wherein said use comprises administration of said GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week, and 

wherein said GLP-1 agonist and/or administration optionally is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 

20 agonist for use in a) the reduction of HbA 1 c; b) the prevention or treatment of type 2 

diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

inducing satiety; wherein said GLP-1 agonist i) has a half-life of at least 72 hours, wherein 

said half-life optionally is determined by Assay (II); and ii) is administered in an amount of at 

25 least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week; 

and wherein said composition is administered once weekly or less often, and wherein said 

GLP-1 agonist and/or administration optionally is as defined herein. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows change in HbA 1 c following subcutaneousadministration of placebo, 

30 semaglutide, or liraglutide to human subjects. 
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DESCRIPTION 

The present invention relates to an improved use of GLP-1 agonists in therapy. In 

one embodiment the invention relates to certain dosage regimes of GLP-1 agonists which 

provide improved effect in diseases or conditions, such as prevention and/or treatment of 

5 type 2 diabetes and obesity. In one embodiment the methods of the present invention 

provides surprisingly showed improved reduction of HbA 1 c and reduction of body weight. In 

one embodiment the GLP-1 agonist is administered in an amount which provides an 

improved a) reduction in HbA1c orb) reduction in body weight compared to administration of 

1.8 mg liraglutide or less, such as 0.8 mg liraglutide or less, per day. 

10 In one embodiment the invention relates to a method for reduction of HbA 1 c or for 

prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 

non-insulin dependent diabetes, said method comprising administration of a GLP-1 agonist 

to a subject in need thereof in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week.In one embodiment the method is for 

15 reduction of HbA1c.ln one embodiment the method is for prevention or treatment of type 2 

diabetes. In one embodiment the method is for prevention or treatment of hyperglycemia. In 

one embodiment the method is for prevention or treatment of impaired glucose tolerance. In 

one embodiment the method is for prevention or treatment of non-insulin dependent 

diabetes. In one embodiment the method of the invention comprises delaying or preventing 

20 diabetic disease progression.In one embodiment a HbA1c level below 7% is achieved. In one 

embodiment the level of HbA 1 c is determined according to the method defined by the 

Diabetes Control and Complications Trial (DCCT). In one embodiment the level of HbA 1 c is 

determined according to the method defined by the International Federation of Clinical 

Chemistry (IFCC). 

25 In one embodiment the invention relates to a method for treating or preventing 

obesity, for reducing body weight and/or food intake, or for inducing satiety, said method 

comprising administration of a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

In one embodiment the method is for prevention or treatment of obesity. In one embodiment 

30 the method is for reducing body weight and/or food intake. In one embodiment the method is 

for inducing satiety. 

In one embodiment the GLP-1 agonist has a half-life of at least 24 hours, such as at 

least 48 hours, at least 60 hours, or at least 72 hours, or such as at least 84 hours, at least 

96 hours, or at least 108 hours, or optionally at least 120 hours, at least 132 hours, or at least 

35 144 hours, wherein said half-life optionally is determined by Assay (II). 
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In one embodiment the GLP-1 agonist is administered twice weekly or less often, 

once weekly or less often, or once weekly or less often.In one embodiment the GLP-1 

agonist is administered once every secondly week or less often, once every third week or 

less often, or once a month or less often. 

5 In one embodiment the GLP-1 agonist is administered in an amount per weekof at 

least 0.8 mg, at least 0.9 mg, or at least 1.0 mg. In one embodiment the GLP-1 agonist is 

administered in an amount per weekofat least 1.1 mg, at least 1.2 mg, or at least 1.3 mg. In 

one embodiment the GLP-1 agonist is administered in an amount per weekofat least 1.4 mg, 

at least 1.5 mg, or at least 1.6 mg. 

10 In one embodiment the GLP-1 agonist is administered in an amount per 

weekequivalent to at least 0.8 mg, at least 0.9 mg, or at least 1.0 mg semaglutide. In one 

embodiment the GLP-1 agonist is administered in an amount per weekequivalent to at least 

1.1 mg, at least 1.2 mg, or at least 1.3 mg semaglutide. In one embodiment the GLP-1 

agonist is administered in an amount per weekequivalent to at least 1.4 mg, at least 1.5 mg, 

15 or at least 1.6 mg semaglutide. 

In one embodiment the GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

In one embodiment the GLP-1 agonist is administered by parenteral administration, 

such as subcutaneous injection. 

20 In one embodiment the GLP-1 agonist is a GLP-1 peptide.In one embodiment the 

GLP-1 peptide comprises no more than 5, such as no more than 4 or no more than 3, amino 

acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

In one embodiment the GLP-1 peptide comprises no more than 4 amino acid residues which 

are not encoded by the genetic code. 

25 In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. In one 

30 

embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 agonist has an EC50 at or below 3000pM, such as at 

or below 500pM or at or below 1 00pM, optionally determined by Assay (I). 

In one embodiment the invention relates to a GLP-1 agonist for use in the reduction 

of HbA 1 c or for use in the prevention or treatment of type 2 diabetes, hyperglycemia, 

impaired glucose tolerance, or non-insulin dependent diabetes comprising administering a 

GLP-1 agonist in an amount of at least 0.7 mg per week, such an amount equivalent to at 

least 0.7 mg semaglutide per week.In one embodiment the GLP-1 agonist and/or 

35 administration is as defined herein. 
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In one embodiment the invention relates to a GLP-1 agonist for use in the 

prevention or treatment of obesity, in the reduction of body weight and/or food intake, or in 

the induction satiety comprising administering a GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week.In one 

5 embodiment the GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to acomposition comprising a GLP-1 

agonist and one or more pharmaceutically acceptable excipients for use in reduction of 

HbA 1 c or for prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose 

10 tolerance, or non-insulin dependent diabetes, wherein said GLP-1 agonist is administered in 

an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

semaglutide per week. In one embodiment the GLP-1 agonist and/or administration is as 

defined herein. 

In one embodiment the invention relates to acomposition comprising a GLP-1 

15 agonist and one or more pharmaceutically acceptable excipients for use in the prevention or 

treatment of obesity, in the reduction of body weight and/or food intake, or in the induction 

satiety, wherein said GLP-1 agonist is administered in an amount of at least 0.7 mg per 

week, such an amount equivalent to at least 0.7 mg semaglutide per week.In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

20 

In one embodiment the GLP-1 agonist is administered with another therapeutic 

agent.Administration with another therapeutic agent may be carried out as administration of 

the GLP-1 agonist and the other therapeutic agent within the same therapeutic window (e.g. 

withinin a period of two weeks, a period of one week, or in a 96, 72, or 48 hour period, etc.). 

25 The treatment with a GLP-1 agonist according to the present invention may be combined 

with one or more additional therapeutic agents, e.g. selected from antidiabetic agents, 

antiobesity agents, appetite regulating agents, antihypertensive agents, agents for the 

treatment and/or prevention of complications resulting from or associated with diabetes and 

agents for the treatment and/or prevention of complications and disorders resulting from or 

30 associated with obesity; examples of these therapeutic agents are: sulphonylureas, 

thiazolidinediones, biguanides, meglitinides, glucosidase inhibitors, glucagon antagonists, 

and OPP-IV (dipeptidyl peptidase-IV) inhibitors. 

In one embodiment, as used herein, an "amount equivalent to" when used in relation 

to GLP-1 agonists refers to amounts of a first GLP-1 agonist and a second GLP-1 agonist 

35 having GLP-1 receptor potency (i.e. EC50) within ±30%, such as within ±20% or within ±10%, 
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of each other optionally determined by Assay (I) described herein and having a half-life within 

±30%, such as within ±20% or within ±10%, of each other optionally determined by Assay (II) 

described herein. 

In one embodiment an "effective amount" of a GLP-1 agonist as used herein means 

5 an amount sufficient to cure, alleviate, or partially arrest the clinical manifestations of a given 

disease or state and its complications. An amount adequate to accomplish this is defined as 

"effective amount". Effective amounts for each purpose will depend on the severity of the 

disease or injury as well as the weight and general state of the subject. It will be understood 

that determining an appropriate dosage may be achieved using routine experimentation, by 

10 constructing a matrix of values and testing different points in the matrix, which is all within the 

ordinary skills of a trained physician or veterinary. 

In one embodiment the term "treatment" or "treating" as used herein means the 

management and care of a patient for the purpose of combating a condition, such as a 

disease or a disorder. In one embodiment the term "treatment" or "treating" is intended to 

15 include the full spectrum of treatments for a given condition from which the patient is 

suffering, such as administration of the active compound to alleviate the symptoms or 

complications; to delay the progression of the disease, disorder, or condition; to alleviate or 

relieve the symptoms and complications; and/or, to cure or eliminate the disease, disorder, or 

condition as well as to prevent the condition. In one embodiment prevention is to be 

20 understood as the management and care of a patient for the purpose of combating the 

disease, condition, or disorder and includes the administration of the active compounds to 

prevent the onset of the symptoms or complications. 

In one embodiment the term "hydrophilic spacer" as used herein means a spacer 

that separates a peptide and an albumin binding residue with a chemical moiety which 

25 comprises at least 5 non- hydrogen atoms where 30-50% of these are either N or 0. 

In one embodiment the term "analogue" as used herein referring to a polypeptide 

means a modified peptide wherein one or more amino acid residues of the peptide have 

been substituted by other amino acid residues and/or wherein one or more amino acid 

residues have been deleted from the peptide and or wherein one or more amino acid 

30 residues have been added to the peptide. Such addition or deletion of amino acid residues 

can take place at the N-terminal of the peptide and/or at the C-terminal of the peptide. A 

simple system is used to describe analogues: For example Arg34GLP-1 (7-37) Lys 

designates a GLP-1 analogue wherein the naturally occurring lysine at position 34 has been 

substituted with arginine and a lysine residue has been added to the C-terminal (position 38). 
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In one embodiment the term "GLP-1 peptide" as used herein means GLP-1 (7-37), a 

GLP-1 analogue, a GLP-1 derivative or a derivative of a GLP-1 analogue. 

In one embodiment the term "exendin-4 peptide" as used herein means exendin-4 

(1-39), an exendin-4 analogue, an exendin-4 derivative or a derivative of an exendin-4 

5 analogue. 

In one embodiment the term "OPP-IV protected" as used herein referring to a 

polypeptide means a polypeptide which has been chemically modified in order to render said 

compound resistant to the plasma peptidase dipeptidyl aminopeptidase-4 (OPP-IV). The 

OPP-IV enzyme in plasma is known to be involved in the degradation of several peptide 

10 hormones, e.g. GLP-1, Exendin-4 etc. Thus a considerable effort is being made to develop 

GLP-1 agonists less susceptible to OPP-IV mediated hydrolysis in order to reduce the rate of 

degradation by OPP-IV. 

The present invention also relates to a GLP-1 agonist of the invention, for use as a 

medicament. In particular embodiments, the GLP-1 agonist of the invention may be used for 

15 the following medical treatments: 

20 

(i) prevention and/or treatment of all forms of diabetes, such as hyperglycemia, type 

2 diabetes, impaired glucose tolerance, type 1 diabetes, non-insulin dependent diabetes, 

MODY (maturity onset diabetes of the young), gestational diabetes, and/or for reduction of 

HbA1C; 

(ii) delaying or preventing diabetic disease progression, such as progression in type 

2 diabetes, delaying the progression of impaired glucose tolerance (IGT) to insulin requiring 

type 2 diabetes, and/or delaying the progression of non-insulin requiring type 2 diabetes to 

insulin requiring type 2 diabetes; 

(iii) prevention and/or treatment of eating disorders, such as obesity, e.g. by 

25 decreasing food intake, reducing body weight, suppressing appetite, inducing satiety; treating 

or preventing binge eating disorder, bulimia nervosa, and/or obesity induced by 

administration of an antipsychotic or a steroid; reduction of gastric motility; and/or delaying 

gastric emptying. 

In another particular embodiment, the indication is (i). In a further particular 

30 embodiment the indication is (ii). In a still further particular embodiment the indication is (iii). 

In one embodiment the indication is type 2 diabetes and/or obesity. 

In one embodiment the invention relates to administration of an effective amount of 

a GLP-1 agonist. 

In one embodiment the method comprises prevention, treatment, reduction and/or 

35 induction in one or more diseases or conditions defined herein. In one embodiment the 
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method comprises prevention, treatment, reduction and/or induction in one or more diseases 

or conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 

1. 

In one embodiment as used herein, specific values given in relation to numbers or 

5 intervals may be understood as the specific value or as about the specific value. 

FUNCTIONAL PROPERTIES 

In a first functional aspect, the GLP-1 agonists of the invention have a good potency. 

Also, or alternatively, in a second functional aspect, the GLP-1 agonists of the invention have 

a protracted pharmacokinetic profile. Also, or alternatively, in a third functional aspect, the 

10 GLP-1 agonists of the invention are stable against degradation by gastrointestinal enzymes. 

Biological activity (potency) 

According to the first functional aspect, the GLP-1 agonists of the invention are 

biologically active, or potent. In a particular embodiment, "potency" and/or "activity" refers to 

in vitro potency, i.e. performance in a functional GLP-1 receptor assay, more in particular to 

15 the capability of stimulating cAMP formation in a cell line expressing the cloned human GLP-

1 receptor. 

The stimulation of the formation of cAMP in a medium containing the human GLP-1 

receptor may preferably be determined using a stable transfected cell-line such as BHK467-

12A (tk-ts13), and/or using for the determination of cAMP a functional receptor assay, e.g. 

20 based on competition between endogenously formed cAMP and exogenously added biotin­

labelled cAMP, in which assay cAMP is more preferably captured using a specific antibody, 

and/or wherein an even more preferred assay is the AlphaScreencAMP Assay, such as the 

one described in Assay (I). 

In one embodiment the term half maximal effective concentration (EC50) generally 

25 refers to the concentration which induces a response halfway between the baseline and 

maximum, by reference to the dose response curve. EC50 is used as a measure of the 

potency of a compound and represents the concentration where 50% of its maximal effect is 

observed. 

The in vitro potency of the GLP-1 agonists of the invention may be determined as 

30 described above, and the EC50 of the GLP-1 agonist in question determined. The lower the 

EC50, the better the potency. 

In a particular embodiment, the medium has the following composition (final in­

assay concentrations): 50 mM TRIS-HCI; 5 mM HEPES; 10 mMMgCl2 , 6H20; 150 mMNaCI; 
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0.01% Tween; 0.1% BSA; 0.5 mM IBMX; 1 mM ATP; 1 µM GTP; pH 7.4. 

In a further particular embodiment, the GLP-1 agonist of the invention has an in vitro 

potency corresponding to an EC50 at or below 3000pM, such as below 2000pM, below 

1000pM, or below 500pM, or such as below 200 pM or below 100 pM. 

In another particular embodiment the GLP-1 agonist of the invention are potent in 

vivo, which may be determined as is known in the art in any suitable animal model, as well 

as in clinical trials. 

The diabetic db/db mouse is one example of a suitable animal model, and the blood 

glucose lowering effect may be determined in such mice in vivo, e.g. as described in Assay 

10 (Ill), or as described in Example 43 of WO09/030738. 

Also, or alternatively, the effect on food intake in vivo may be determined in 

pharmacodynamic studies in pigs, e.g. as described in Assay (IV). 

Protraction - half life in vivo in minipigs 

According to the second functional aspect, the GLP-1 agonists of the invention are 

15 protracted. In a particular embodiment protraction may be determined as half-life (T ½) in vivo 

in minipigs after i.v. administration. In additional embodiments, the half-life is at least 24 

hours, such as at least 48 hours, at least 60 hours, at least 72 hours, or such as at least 84 

hours, at least 96 hours, or at least 108 hours. 

A suitable assay for determining half-life in vivo in minipigs after i.v. administration is 

20 disclosed in Assay (II). 

Degradation by gastro intestinal enzymes 

According to the third functional aspect, the GLP-1 agonists of the invention are 

stable, or stabilised, against degradation by one or more gastrointestinal enzymes. 

Gastrointestinal enzymes include, without limitation, exo and endo peptidases, such 

25 as pepsin, trypsin, chymotrypsin, elastases, and carboxypeptidases. The stability may be 

tested against these gastro intestinal enzymes in the form of purified enzymes, or in the form 

of extracts from the gastrointestinal system. 

In a particular embodiment, the GLP-1 agonist of the invention has an in vitro half­

life (T ½), in an extract of rat small intestines, divided by the corresponding half-life (T ½) of 

30 GLP-1 (7-37), of at least 1, such as above 1.0, at least 1.2, at least 2.0, or such as at least 

3.0, or at least 4.0. In other words, a ratio(SI) may be defined for each GLP-1 agonist, viz. as 

the in vitro half-life (T ½) of the GLP-1 agonist in question, in an extract of rat small intestines, 

divided by the corresponding half-life (T ½) of GLP-1 (7-37). 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0223

8545.000-EP 

5 

10 

9 

A suitable assay for determining in vitro half-life in an extract of rat small intestines is 

disclosed in Assay (V). 

GLP-1 AGONISTS 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, P­
hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer via the 

amino acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of 

GLP-1 (7-37). 

In one embodiment the GLP-1 peptide is exendin-4, an exendin-4-analogue, or a 

derivative of exendin-4. 

15 In one embodiment the GLP-1 agonist peptide comprises the amino acid sequence 

of the following formula: 

H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

Phe-I le-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . 

In one embodiment the GLP-1 agonist comprises an albumin binding residue 

20 attached via a hydrophilic spacer to the C-terminal amino acid residue of said GLP-1 peptide. 

In one embodiment the GLP-1 agonist comprises a second albumin binding residue 

is attached to an amino acid residue which is not the C-terminal amino acid residue. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, albiglutide and dulaglitide. 

25 In one embodiment the GLP-1 peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. 

In one embodiment the GLP-1 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-

30 Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-

genetically fused to human albumin. 

In one embodiment the GLP-1 peptide is dulaglitide. 

In one embodiment the GLP-1 agonists of the invention have GLP-1 activity. In one 

embodiment "a GLP-1 agonist'' is understood to refer to any compound, including peptides 

35 and non-peptide compounds, which fully or partially activate the human GLP-1 receptor. In 
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one embodiment the "GLP-1 agonist" is any peptide or non-peptide small molecule that binds 

to a GLP-1 receptor, preferably with an affinity constant (Ko) or a potency (EC50) of below 1 

µM, e.g. below 100 nM as measured by methods known in the art (see e.g., WO 

98/08871 ).In one embodiment methods for identifying GLP-1 agonists are described in WO 

5 93/19175 (Novo Nordisk NS) and examples of suitable GLP-1 agonists which can be used 

according to the present invention includes those referred to in WO 2005/027978 (Novo 

Nordisk NS), the teachings of which are both incorporated by reference herein."GLP-1 

activity" refers to the ability to bind to the GLP-1 receptor and initiate a signal transduction 

pathway resulting in insulinotropic action or other physiological effects as is known in the art. 

10 For example, the GLP-1 agonists of the invention can be tested for GLP-1 activity using the 

assay described in Assay (I) herein. 

In yet another embodiment the GLP-1 agonist is a stable GLP-1 agonist. As used 

herein a "stable GLP-1 agonist" means a GLP-1agonist which exhibits an in vivo plasma 

elimination half-life of at least 24 hours in man, optionally determined by the method 

15 described below. Examples of stable GLP-1 agonists can be found in WO2006/097537. 

In one embodiment the method for determination of plasma elimination half-life of a 

compound in man may be carried out as follows: The compound is dissolved in an isotonic 

buffer, pH 7.4, PBS or any other suitable buffer. The dose is injected peripherally, preferably 

in the abdominal or upper thigh. Blood samples for determination of active compound are 

20 taken at frequent intervals, and for a sufficient duration to cover the terminal elimination part 

(e. g., Pre-dose, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24 (day 2), 36 (day 2), 48 (day 3), 60 (day 3), 72 

(day 4) and 84 (day 4) hours post dose). Determination of the concentration of active 

compound is performed as described in Wilkenet al., Diabetologia 43 (51 ), 2000. Derived 

pharmacokinetic parameters are calculated from the concentration-time data for each 

25 individual subject by use of non-compartmental methods, using the commercially available 

software WinNonlin Version 2.1 (Pharsight, Cary, NC, USA). The terminal elimination rate 

constant is estimated by log-linear regression on the terminal log-linear part of the 

concentration-time curve, and used for calculating the elimination half-life. 

In one embodiment the GLP-1 agonist is formulated so as to have a half-life in 

30 manof at least 48 hours. This may be obtained by sustained release formulations known in 

the art. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-

37), GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative 

35 thereof. In one embodiment the GLP-1 peptide comprises no more than 15, such as no more 
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than 10 or no more than 6, amino acid residues which have been substituted, inserted or 

deleted as compared to GLP-1 (7-37). In one embodiment the GLP-1 peptide comprises no 

more than 4 amino acid residues which are not encoded by the genetic code. In yet another 

embodiment, the GLP-1 agonist is exendin-4 or exendin-3, an exendin-4 or exendin-3 

5 analogue, or a derivative of any of these. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglitide. In one embodiment the GLP-1 peptide is 

semaglutide. WO 06/097537 discloses semaglutide (Example 4), a mono-acylated GLP-1 

agonist for once weekly administration. In one embodiment the GLP-1 peptide is exenatide. 

10 In one embodiment the GLP-1 peptide comprises the amino acid sequence of the formula: H­

His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu­

Phe-lle-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . Exenatid e is 

a synthetic version of exendin-4, a hormone found in the saliva of the Gila monster. 

Exenatide displays biological properties similar to GLP-1. In some embodiments the 

15 composition is BYDUREON® (a long acting release formula of exenatide in PLGA particles). 

In one embodiment the "Bydureon® composition" refer to a powder comprising exenatide, 

poly (D,L-lactide-co-glycolide), and sucrose which immediately prior to injection is 

reconstituted in a solvent comprising carmellose sodium, sodium chloride, polysorbate 20, 

monobasic sodium phosphate (e.g. its monohydrate), dibasic sodium phosphate (e.g. 

20 itsheptahydrate), and water for injections. In one embodiment the GLP-1 peptide has the 

structure (His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala­

Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-genetically fused to human albumin. 

Albiglutide is a recombinant human serum albumin (HSA)-GLP-1 hybrid protein, likely a GLP-

1 dimer fused to HSA. The constituent GLP-1 peptide is analogue, in which Ala at position 8 

25 has been substituted by Glu. In one embodiment the GLP-1 peptide is dulaglitide. 

Dulaglutide is a GLP-1-Fc construct (GLP-1 - linker- Fe from lgG4). In one embodiment the 

GLP-1 peptide has the structure His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu­

Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. Liraglutide is a mono­

acylated GLP-1 agonist for once daily administration which is marketed as of 2009 by Novo 

30 Nordisk NS, is disclosed in WO 98/08871 Example 37. 

In one embodiment the present invention encompasses pharmaceutically 

acceptable salts of the GLP-1 agonists. Such salts include pharmaceutically acceptable acid 

addition salts, pharmaceutically acceptable metal salts, ammonium, and alkylated 

ammonium salts. Also intended as pharmaceutically acceptable acid addition salts are the 

35 hydrates which the present GLP-1 agonists are able to form. 
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In one embodiment the route of administration of GLP-1 agonists may be any route 

which effectively transports the active compound to the appropriate or desired site of action, 

such as parenteral. In one embodiment medicaments or pharmaceutical compositions 

comprising a GLP-1 agonist, such as semaglutide, may be administered parenterally to a 

5 patient in need thereof. In one embodiment parenteral administration may be performed by 

subcutaneous, intramuscular or intravenous injection by means of a syringe, optionally a 

pen-like syringe. 

Alternatively, parenteral administration can be performed by means of an infusion 

pump. A further option is a composition which may be a powder or a liquid for the 

10 administration of a GLP-1 agonist in the form of a nasal or pulmonal spray. As a still further 

option, the GLP-1 agonist can also be administered transdermally, e.g., from a patch, 

optionally an iontophoretic patch, or transmucosally, e.g., bucally. The above-mentioned 

possible ways to administer GLP-1 agonists are not considered as limiting the scope of the 

invention. 

15 In one embodimentthe GLP-1 agonist is co-administered together with a further 

therapeutically active agent used in the treatments defined herein. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the 

formula (I): 

XaarXaaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa15-Ser-Xaa1a-Xaa19Xaa20GluXaa2r 

20 Xaa23-Ala-Xaa2s-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa3s-Xaa35-

Xaa3rXaa3a-Xaa39-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa4s-Xaa45 

Formula (I) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, P-hydroxy-

25 histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

30 aminocyclooctyl) carboxylic acid; 

Xaa16 is Val or Leu; 

Xaa18 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

35 Xaa22 is Gly, Glu or Aib; 
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Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

5 Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg, Gly or Lys; 

10 Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3a is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

15 Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa45 is amide or is absent; 

20 provided that if Xaa3a, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

each amino acid residue downstream is also absent. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of 

formula (II): 

25 XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-

Xaa23-Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-

Xaa37Xaa38 

Formula (II) 

wherein 

30 Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-
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aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

5 Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg or Lys; 

10 Xaa37 is Gly, Ala, Glu or Lys; 

Xaa3a is Lys, amide or is absent. 

15 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. 

In one embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, P­
hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

20 In one embodiment the GLP-1 peptide comprises Arg34GLP-1 (7-37) or 

[Aib8,Arg34 ]GLP-1-(7-37). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue which 

is covalently attached, optionally via a hydrophilic spacer.In one embodiment said albumin 

binding residue is covalently attached, optionally via a hydrophilic spacer, to the C-terminal 

25 amino acid residue of said GLP-1 peptide or an amino acid residue which is not the C­

terminal amino acid residue. In one embodiment the GLP-1 peptide is attached to a 

hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 relative to the 

amino acid sequence of GLP-1 (7-37). 

Human Glucagon-Like Peptide-1 is GLP-1 (7-37) and has the sequence 

30 HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRG (SEQ ID NO: 1). GLP-1(7-37)may also be 

designated "native" GLP-1. In the sequence listing, the first amino acid residue of SEQ ID 

NO: 1 (histidine) is assigned no. 1. However, in what follows - according to established 

practice in the art - this histidine residue is referred to as no. 7, and subsequent amino acid 

residues are numbered accordingly, ending with glycine no. 37. Therefore, generally, any 

35 reference herein to an amino acid residue number or a position number of the GLP-1 (7-37) 
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sequence is to the sequence starting with His at position 7 and ending with Gly at position 

37 .A non-limiting example of a suitable analogue nomenclatureis [Aib8,Arg34,Lys37]GLP-1 (7-

37), which designates a GLP-1(7-37) analogue, in which the alanine at position 8 has been 

substituted with a-aminoisobutyric acid (Aib), the lysine at position 34 has been substituted 

5 with arginine, and the glycine at position 37 has been substituted with lysine. 

In one embodiment the GLP-1 agonist exhibits at least 60%, 65%, 70%, 80% or 

90% sequence identity to GLP-1 (7-37) over the entire length of GLP-1 (7-37). As an example 

of a method for determination of sequence identity between two analogues the two peptides 

[AibS]GLP-1(7-37) and GLP-1(7-37) are aligned. The sequence identity of [AibS]GLP-1(7-37) 

10 relative to GLP-1 (7-37) is given by the number of aligned identical residues minus the 

number of different residues divided by the total number of residues in GLP-1 (7-37). 

Accordingly, in said example the sequence identity is (31-1 )/31. In one embodiment non­

peptide moieties of the GLP-1 agonist are not included when determining sequence identity. 

In one embodiment the GLP-1 agonist is a derivative. In one embodiment the term 

15 "derivative" as used herein in the context of a GLP-1 agonist, peptide or analogue means a 

chemically modified GLP-1 agonist, peptide or analogue, in which one or more substituents 

have been covalently attached to the agonist, peptide or analogue. The substituent may also 

be referred to as a side chain.Typical modifications are amides, carbohydrates, alkyl groups, 

acyl groups, esters and the like. An example of a derivative of GLP-1 (7-37) is N£26-(y-Glu(N°-

20 hexadecanoyl)) - [Arg34
, Lys25

]) GLP-1 (7- 37). 

In a particular embodiment, the side chain is capable of forming non-covalent 

aggregates with albumin, thereby promoting the circulation of the GLP-1 agonist with the 

blood stream, and also having the effect of protracting the time of action of the GLP-1 

agonist, due to the fact that the aggregate of the GLP-1 agonist and albumin is only slowly 

25 disintegrated to release the active pharmaceutical ingredient. Thus, the substituent, or side 

chain, as a whole may be referred to as an albumin binding moiety. 

In particular embodiments, the side chain has at least 10 carbon atoms, or at least 

15, 20, 25, 30, 35, or at least 40 carbon atoms. In further particular embodiments, the side 

chain may further include at least 5 hetero atoms, in particular O and N, for example at least 

30 7, 9, 10, 12, 15, 17, or at least 20 hetero atoms, such as at least 1, 2, or 3 N-atoms, and/or at 

least 3, 6, 9, 12, or 15 O-atoms. 

In another particular embodiment the albumin binding moiety comprises a portion 

which is particularly relevant for the albumin binding and thereby the protraction, which 

portion may accordingly be referred to as a protracting moiety. The protracting moiety may 

35 be at, or near, the opposite end of the albumin binding moiety, relative to its point of 
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attachment to the peptide. 

In a still further particular embodiment the albumin binding moiety comprises a 

portion inbetween the protracting moiety and the point of attachment to the peptide, which 

portion may be referred to as a linker, linker moiety, spacer, or the like. The linker may be 

5 optional, and hence in that case the albumin binding moiety may be identical to the 

protracting moiety. 

In particular embodiments, the albumin binding moiety and/or the protracting moiety 

is lipophilic, and/or negatively charged at physiological pH (7.4 ). 

The albumin binding moiety, the protracting moiety, or the linker may be covalently 

10 attached to a lysine residue of the GLP-1 peptide by acylation. Additional or alternative 

conjugation chemistry includes alkylation, ester formation, or amide formation, or coupling to 

a cysteine residue, such as by maleimide or haloacetamide (such as bromo-/fluoro-/iodo-) 

coupling. 

In one embodiment an active ester of the albumin binding moiety, e.g. comprising a 

15 protracting moiety and a linker, is covalently linked to an amino group of a lysine residue, e.g. 

the epsilon amino group thereof, under formation of an amide bond (this process being 

referred to as acylation ). 

20 

Unless otherwise stated, when reference is made to an acylation of a lysine residue, 

it is understood to be to the epsilon-amino group thereof. 

For the present purposes, the terms "albumin binding moiety", "protracting moiety", 

and "linker" may include the unreacted as well as the reacted forms of these molecules. 

Whether or not one or the other form is meant is clear from the context in which the term is 

used. 

For the attachment to the GLP-1 agonist, the acid group of the fatty acid, or one of 

25 the acid groups of the fatty diacid, forms an amide bond with the epsilon amino group of a 

lysine residue in the GLP-1 peptide, e.g. via a linker. 

30 

In one embodiment the term "fatty acid" refers to aliphatic monocarboxylic acids 

having from 4 to 28 carbon atoms, it is optionally unbranched, and/or even numbered, and it 

may be saturated or unsaturated. 

In one embodiment the term "fatty diacid" refers to fatty acids as defined above but 

with an additional carboxylic acid group in the omega position. Thus, fatty diacids are 

dicarboxylic acids. 

Each of the twolinkersof the GLP-1 agonist of the invention may comprise the 

following first linker element: 

35 Chem. 5: 
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wherein k is an integer in the range of 1-5, and n is an integer in the range of 1-5. 

In a particular embodiment, when k=1 and n= 1, this linker element may be 

designated OEG, or a di-radical of 8-amino-3,6-dioxaoctanic acid, and/or it may be 

5 represented by the following formula: 

Chem. 5a: 

*-NH-(CH2)rO-(CH2)rO-CHrCO-*. 

In another particular embodiment, each linker of the GLP-1 agonist of the invention 

may further comprise, independently, a second linker element, e.g. a Glu di-radical, such as 

10 Chem. 6 and/or Chem. 7: 

Chem. 6: 

H 
,........N 

* 

Chem. 7: 

N 
I 

HO 

* * 

OH 

0 

0 

* 

15 wherein the Glu di-radical may be included p times, where p is an integer in the range of 1-3. 

Chem. 6 may also be referred to as gamma-Glu, or briefly gGlu, due to the fact that 

it is the gamma carboxy group of the amino acid glutamic acid which is here used for 

connection to another linker element, or to the epsilon-amino group of lysine. As explained 

above, the other linker element may, for example, be another Glu residue, or an OEG 

20 molecule. The amino group of Glu in turn forms an amide bond with the carboxy group of the 

protracting moiety, or with the carboxy group of, e.g., an OEG molecule, if present, or with 

the gamma-carboxy group of, e.g., another Glu, if present. 

Chem. 7 may also be referred to as alpha-Glu, or briefly aGlu, or simply Glu, due to 

the fact that it is the alpha carboxy group of the amino acid glutamic acid which is here used 

25 for connection to another linker element, or to the epsilon-amino group of lysine. 
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The above structures of Chem. 6 and Chem. 7 cover the L-form, as well as the D­

form of Glu. In particular embodiments, Chem. 6 and/or Chem. 7 is/are, independently, a) in 

the L-form, orb) in the D-form. 

In still further particular embodiments the linker has a) from 5 to 41 C-atoms; and/or 

5 b) from 4 to 28 hetero atoms. 

The concentration in plasma of the GLP-1 agonists of the invention may be 

determined using any suitable method. For example, LC-MS (Liquid Chromatography Mass 

Spectroscopy) may be used, or immunoassays such as RIA (Radio lmmuno Assay), ELISA 

10 (Enzyme-Linked lmmuno Sorbent Assay), and LOCI (Luminescence Oxygen 

Channelinglmmunoasssay). General protocols for suitable RIA and ELISA assays are found 

in, e.g., WO09/030738 on p. 116-118. A preferred assay is the LOCI (Luminescent Oxygen 

Channeling Immunoassay), generally as described for the determination of insulin by 

Poulsen and Jensen in Journal of Biomolecular Screening 2007, vol. 12, p. 240-247 - briefly 

15 blood samples may be collected at desired intervals, plasma separated, immediately frozen, 

and kept at -20°C until analyzed for plasma concentration of the respective GLP-1 

agonist;the donor beads are coated with streptavidin, while acceptor beads are conjugated 

with a monoclonal antibody recognising a mid-IC-terminal epitope of the peptide;another 

monoclonal antibody, specific for the N-terminus, isbiotinylated;the three reactants are 

20 combined with the analyte and formed a two-sited immuno-complex;illumination of the 

complex releases singlet oxygen atoms from the donor beads, which are channeled into the 

acceptor beads and triggered chemiluminescence which may be measured in an Envision 

plate reader;the amount of light is proportional to the concentration of the compound. 

In one embodiment the term "Aib" as used herein refers to a-aminoisobutyric acid. 

25 PHARMACEUTICAL COMPOSITIONS 

An administered dose may contain from 5 mg- 100 mg of the GLP-1 agonist, or 

from 5-50 mg, or from 5-20 mg, or from 5-10 mg of the GLP-1 agonist. 

In one embodiment the composition is BYDUREON® (a long acting release formula 

of exenatide in PLGA particles). 

30 Pharmaceutical compositions comprising a GLP-1 agonist of the invention or a 

pharmaceutically acceptable salt, amide, or ester thereof, and a pharmaceutically acceptable 

excipient may be prepared as is known in the art. 

In one embodiment the term "excipient" broadly refers to any component other than 

the active therapeutic ingredient(s). The excipient may be an inert substance, an inactive 
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substance, and/or a not medicinally active substance.The formulation of pharmaceutically 

active ingredients with various excipients is known in the art, see e.g. Remington: The 

Science and Practice of Pharmacy (e.g. 19th edition (1995), and any later editions).Non­

limiting examples of excipients are: solvents, diluents, buffers, preservatives, tonicity 

5 regulating agents (e.gisotonic agents), chelating agents, stabilisers (e.g. oxidation inhibitors, 

aggregation inhibitors, surfactants, and/or protease inhibitors). 

Examples of formulations include liquid formulations, i.e. aqueous formulations 

comprising water. A liquid formulation may be a solution, or a suspension. An aqueous 

formulation typically comprises at least 50% w/w water, or at least 60%, 70%, 80%, or even 

10 at least 90% w/w of water. 

Alternatively, a pharmaceutical composition may be a solid formulation, e.g. a 

freeze-dried or spray-dried composition, which may be used as is, or whereto the physician 

or the patient adds solvents, and/or diluents prior to use. 

The pH in an aqueous formulation may be anything between pH 3 and pH 10, for 

15 example from about 7 .0 to about 9.5; or from about 3.0 to about 7 .0. 

Still further, a pharmaceutical composition may be formulated as is known in the art 

of oral formulations of insulinotropic compounds, e.g. using any one or more of the 

formulations described in WO 2008/145728. 

A composition may be administered in several dosage forms, for example as a 

20 solution; a suspension; an emulsion; a microemulsion; multiple emulsions; a foam; a salve; a 

paste; a plaster; an ointment; a tablet; a coated tablet; a chewing gum; a rinse; a capsule 

such as hard or soft gelatine capsules; a suppositorium; a rectal capsule; drops; a gel; a 

spray; a powder; an aerosol; an inhalant; eye drops; an ophthalmic ointment; an ophthalmic 

rinse; a vaginal pessary; a vaginal ring; a vaginal ointment; an injection solution; an in situ 

25 transforming solution such as in situ gelling, setting, precipitating, and in situ crystallisation; 

an infusion solution; or as an implant. 

A composition may further be compounded in a drug carrier or drug delivery system, 

e.g. in order to improve stability, bioavailability, and/or solubility. In a particular embodiment a 

composition may be attached to such system through covalent, hydrophobic, and/or 

30 electrostatic interactions. The purpose of such compounding may be, e.g., to decrease 

adverse effects, achieve chronotherapy, and/or increase patient compliance. 

A composition may also be used in the formulation of controlled, sustained, 

protracting, retarded, and/or slow release drug delivery systems. 

The composition may be administered by parenteral administration.Parenteral 

35 administration may be performed by subcutaneous, intramuscular, intraperitoneal, or 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0234

8545.000-EP 

20 

intravenous injection by means of a syringe, optionally a pen-like syringe, or by means of an 

infusion pump. 

PRODUCTION PROCESSES 

In one embodiment GLP-1 peptides can be produced by appropriate derivatisation 

5 of an appropriate peptide backbone which has been produced by recombinant DNA 

technology or by peptide synthesis (e.g., Merrifield-type solid phase synthesis) as known in 

the art of peptide synthesis and peptide chemistry. 

In one embodiment the production of peptides like GLP-1 (7-37) and GLP-1 

analogues is well known in the art. The GLP-1 moiety of the GLP-1 peptide of the invention 

10 (or fragments thereof) may for instance be produced by classical peptide synthesis, e.g., 

solid phase peptide synthesis using t-Boc or Fmoc chemistry or other well established 

techniques, see, e.g., Greene and Wuts, "Protective Groups in Organic Synthesis", John 

Wiley & Sons, 1999, Florencio Zaragoza Dorwald, "Organic Synthesis on solid Phase", 

Wiley-VCH Verlag GmbH, 2000, and "Fmoc Solid Phase Peptide Synthesis", Edited by W.C. 

15 Chan and P.O. White, Oxford University Press, 2000. 

In one embodiment GLP-1 agonists may be produced by recombinant methods, viz. 

by culturing a host cell containing a DNA sequence encoding the GLP-1 agonist and capable 

of expressing the peptide in a suitable nutrient medium under conditions permitting the 

expression of the peptide. Non-limiting examples of host cells suitable for expression of 

20 these peptides are: Escherichia coli,Saccharomyces cerevisiae, as well as mammalian BHK 

or CHO cell lines. 

In one embodiment GLP-1 agonists of the invention which include non-natural 

amino acids and/or a covalently attached N-terminal mono- or dipeptide mimetic may e.g. be 

produced as described in the experimental part. Or see e.g., Hodgson et al: "The synthesis 

25 of peptides and proteins containing non-natural amino acids", Chemical Society Reviews, 

vol. 33, no. 7 (2004), p. 422-430; and WO 2009/083549 A1 entitled "Semi-recombinant 

preparation of GLP-1 analogues". 

EMBODIMENTS 

The following are non-limiting embodiments of the invention: 

30 1. A method for reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, said method 

comprising administrationof a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 
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2. A method for treating or preventing obesity, for reducing body weight and/or food intake, or 

for inducing satiety, said method comprising administration of a GLP-1 agonist to a subject in 

need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week. 

5 3. The method according to any one of the preceding embodiments, wherein said method 

comprises delaying or preventing diabetic disease progression. 

4. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist has a half-life of at least 24 hours, such as at least 48 hours, at least 60 hours, or at 

least 72 hours, or such as at least 84 hours, at least 96 hours, or at least 108 hours, or 

10 optionally at least 120 hours, at least 132 hours, or at least 144 hours, wherein said half-life 

optionally is determined by Assay (II). 

5. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered twice weekly or less often, once weekly or less often, such as less 

often than once weekly or once every secondly week or less often, or such as once every 

15 third week or less often or once a month or less often. 

6. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount of at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, 

such as at least 1.4 mg or at least 1.6 mg, per week. 

7. The method according to any one of the preceding embodiments, wherein said GLP-1 

20 agonist is administered in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 

1.2 mg, such as at least 1.4 mg or at least 1.6 mg, semaglutide per week.8. The method 

according to any one of the preceding embodiments, wherein said GLP-1 agonist is 

administered in an amount which provides an improved a) reduction in HbA1c orb) reduction 

in body weight compared to administration of 1.8 mg liraglutide or less, such as 0.8 mg 

25 liraglutide or less, per day.9. The method according to any one of the preceding 

embodiments, wherein said GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

10. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered by parenteral administration, such as subcutaneous injection. 

30 11. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered simultaneously or sequentially with another therapeutic agent. 

12. The method according to any one of any one of the preceding embodiments, wherein the 

GLP-1 agonist is a GLP-1 peptide. 

13. The method according to any one of the preceding embodiments, wherein the GLP-1 

35 peptide comprises the amino acid sequence of the formula (I): 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0236

8545.000-EP 

22 

XaarXaaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa15-Ser-Xaa1a-Xaa19Xaa20GluXaa2r 

Xaa23-Ala-Xaa2s-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa3s-Xaa35-

Xaa3rXaa3a-Xaa39-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa4s-Xaa45 

Formula (I) 

5 wherein 

10 

15 

20 

25 

30 

35 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, [3-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa 16 is Val or Leu; 

Xaa 18 is Ser, Lys or Arg; 

Xaa 19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa2s is Ala or Val; 

Xaa25 is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa3s is Gly or Aib; 

Xaa35 is Arg, Gly or Lys; 

Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3a is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa4s is Ser, amide or is absent; 
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Xaa45 is amide or is absent; 

provided that if Xaa3s, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

each amino acid residue downstream is also absent. 

14. The method according to any one of the preceding embodiments, wherein said 

5 polypeptide is a GLP-1 peptide comprising the amino acid sequence of formula (II): 

10 

15 

20 

25 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-

Xaa23-Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-

Xaa37Xaa38 

Formula (II) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa 18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg or Lys; 

Xaa37 is Gly, Ala, Glu or Lys; 

Xaa3s is Lys, amide or is absent. 

15. The method according toany one of the preceding embodiments, wherein said GLP-1 

peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), 

GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative 

30 thereof. 

16. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 
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17. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 5 amino acid residues which have been substituted, 

inserted or deleted as compared to GLP-1 (7-37). 

18. The method according to any one of the preceding embodiments, wherein said GLP-1 

5 peptide comprises no more than 4 amino acid residues which are not encoded by the genetic 

code. 

19. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide is a DPPIV protected GLP-1 peptide. 

20. The method according to any one of the preceding embodiments, wherein GLP-1 peptide 

10 is DPPIV stabilised. 

21. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises an Aib residue in position 8. 

22. The method according to any one of the preceding embodiments, wherein the amino acid 

residue in position 7 of said GLP-1 peptide is selected from the group consisting of D-

15 histidine, desamino-histidine, 2-amino-histidine, f3-hydroxy-histidine, homohistidine, N°­

acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-pyridylalanine, 2-pyridylalanine 

and 4- pyridylalanine. 

23. The method according to any one of embodiments 7 to 16, wherein said GLP-1 peptide is 

attached to said hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 

20 relative to the amino acid sequence of GLP-1 (7-37). 

24. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is exendin-4, an exendin-4-analogue, or a derivative of exendin-4. 

25. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the following formula: 

25 H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

Phe-1 le-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . 

26. The method according to any one of the preceding embodiments wherein one albumin 

binding residue via said hydrophilic spacer is attached to the C-terminal amino acid residue 

of said GLP-1 peptide. 

30 27. The method according to any one of the preceding embodiments, wherein a second 

albumin binding residue is attached to an amino acid residue which is not the C-terminal 

amino acid residue. 

28. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is selected from the group consisting of semaglutide, albiglutide and dulaglitide. 
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29. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. 

5 30. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-

genetically fused to human albumin. 

10 31. The method according to any one of the preceding embodiments wherein the GLP-1 

peptide is dulaglitide. 

15 

32. The method according to any one of the preceding embodiments wherein the GLP-1 

agonist has an EC50 at or below 3000pM, such as at or below 500pM or at or below 1 00pM, 

optionally determined by Assay (I). 

33. A GLP-1 agonist for use in the reduction of HbA 1 c or for use in the prevention or 

treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin 

dependent diabetes comprising administering a GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

20 34. A GLP-1 agonist for use in the prevention or treatment of obesity, in the reduction of body 

weight and/or food intake, or in the induction satiety comprising administering a GLP-1 

agonist in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 

mg semaglutide per week. 

35. A GLP-1 agonist for use according to embodiment 33 or 34, wherein the GLP-1 agonist 

25 and/or administration is as defined in any of embodiments 1-32 or 40. 

36. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, wherein said 

30 GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week. 

37. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in the prevention or treatment of obesity, in the reduction of body weight 

and/or food intake, or in the induction satiety, wherein said GLP-1 agonist is administered in 
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an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

semaglutide per week. 

38. A composition for use according to any one of the preceding embodiments, wherein said 

GLP-1 agonist and/or administration is as defined in any one of embodiments 1-32 or 40. 

5 39. A composition for use according to any one of the preceding embodiments, wherein said 

composition comprises the Bydureon® composition. 

40. The method according to any one of the preceding claims, wherein the method 

comprises prevention, treatment, reduction or induction in one or more diseases or 

10 conditions defined in any one of the previous embodiments. 

EXAMPLES 

Abbreviations 

The following abbreviations are used in the following, in alphabetical order: 

15 ADA: American Diabetes Association 

Example 1: The Glp-1 Peptide Semaglutide Provides Reduced HbA1 c and Body Weight 

Semaglutide is a unique acylated GLP-1 peptide with a half-life of 160 hours. The 

aim was to investigate HbA 1 c dose-response of once-weekly doses of semaglutide (five 

dose-levels) in subjects with type 2 diabetes. Safety, tolerability and pharmacodynamics of 

20 semaglutide versus placebo and open-label once-daily liraglutide were also investigated. 

Materials and methods 

Liraglutide may be prepared as described in Example 37 of WO98/08871. 

Semaglutide may be prepared as described in Example 4 of WO2006/097537. The 

25 composition of the GLP-1 agonists administered may be formulated as isotonic aqueous 

solutions with a phosphate buffer, such as a sodium dihydrogen phosphate buffer.having a 

pH in the range 7.0-9.0, such as pH 7.4 or pH8.15, for example further comprising the 

excipients propylene glycol and phenol. The composition of the GLP-1 agonists administered 

may be as described in WO2003/002136 or WO2005/049061. The placebo composition may 

30 be identical to the composition of the GLP-1 agonists, but not containing a GLP-1 agonist. 

In a 12-week, randomised, double-blind, placebo-controlled trial, 411 human 

subjects (n=43-50 per group) with type 2 diabetes were exposed. Participants (male/female 

65/35%; baseline HbA 1 c (mean±SD) 8.1 ±0.8%; baseline body weight 87 .5±13.8 kg; duration 
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of diabetes 2.6±3.1 years; metformin only/diet and exercise alone 80/20%) received 

subcutaneous injection of one of five semaglutide doses (0.1-1.6 mg) once weekly, open­

label liraglutide (1.2 mg, 1.8 mg) once daily, or placebo once weekly. Two of the semaglutide 

doses were titrated (T) in weekly increments of 0.4 mg. The primary endpoint was change in 

5 HbA 1 c from baseline. Secondary efficacy endpoints included proportion of subjects reaching 

ADA HbA 1 c target ( <7%) and change in body weight. Change and percentage to target were 

analysed by ANOVA and logistic regression, respectively. Comparisons between 

semaglutide and liraglutide were not corrected for multiplicity. 

10 Results 

In the full analysis set, semaglutide (2::0.2 mg) dose-dependently reduced HbA 1 c 

from baseline (Fig. 1 ), and increased the likelihood of achieving HbA 1 c <7% (p<0.05 vs. 

placebo for doses 2::0.2 mg). The results with respect to change in HbA 1 c are shown in Fig. 1. 

Treatment with semaglutide 2::0.8 mg numerically brought more patients to target than 

15 liraglutide 1.8 mg (0.8 mg T 69%, 0.8 mg 73%, 1.6 mg T 81 % vs. liraglutide 1.8 mg 57%). 

Body weight was dose-dependently reduced from baseline by up to 4.8 kg vs placebo 1.2 kg 

(p<0.01 for doses 2::0.8 mg). There were no reports of pancreatitis or treatment-related 

changes in blood calcitonin. Proportion of subjects with nausea and vomiting increased with 

dose, but were generally mild or moderate and ameliorated by titration. Withdrawals due to 

20 gastrointestinal adverse events were 4.7%-27.7% for semaglutide and 2.2%-10% for 

liraglutide. Few subjects reported minor hypoglycaemia (semaglutide n=5, liraglutide n=3); no 

major hypoglycaemia. Injection site reactions were reported by 7 subjects: semaglutide n=2; 

liraglutide n=5. One subject (semaglutide 1.6 mg T) developed low titre non-neutralising anti­

semaglutide antibodies (no cross-reaction to native GLP-1 ). 

25 

Conclusion 

Over 12 weeks, semaglutide dose-dependently reduced HbA 1 c and body weight. 

The effect of semaglutide 0.4 mg on glycaemic control and body weight was comparable to 

that of liraglutide 1.2 mg, while semaglutide 2::0.8 mg appeared to bring more subjects to 

30 target and provided better weight loss than liraglutide 1.8 mg. No semaglutide safety 

concerns were identified. Dose escalation was not a major focus of this trial and it will be 

optimised in future clinical trials. 
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Pharmacological Methods 

Assay (I): In Vitro Potency 

The purpose of this example is to test the activity, or potency, of GLP-1 agonists in 

vitro. The potencies of GLP-1 agonists may be determined as described below, i.e. as the 

5 stimulation of the formation of cyclic AMP (cAMP) in a medium containing membranes 

expressing the human GLP-1 receptor. 

Principle 

Purified plasma membranes from a stable transfected cell line, BHK467-12A (tk­

ts13), expressing the human GLP-1 receptor are stimulated with the GLP-1 agonist in 

10 question, and the potency of cAMP production is measured using the AlphaScreenTMcAMP 

Assay Kit from Perkin Elmer Life Sciences. The basic principle of The AlphaScreen Assay is 

a competition between endogenous cAMP and exogenously added biotin-cAMP. The capture 

of cAMP is achieved by using a specific antibody conjugated to acceptor beads. 

Cell culture and preparation of membranes 

15 A stable transfected cell line and a high expressing clone are selected for screening. 

The cells are grown at 5% CO2 in DMEM, 5% FCS, 1% Pen/Strep (Penicillin/Streptomycin) 

and 0.5 mg/ml of the selection marker G418. Cells at approximate 80% confluence 

are washed 2X with PBS and harvested with Versene (aqueous solution of the tetrasodium 

salt of ethylenediaminetetraacetic acid), centrifuged 5 min at 1000 rpm and the supernatant 

20 removed. The additional steps are all made on ice. The cell pellet is homogenised by the 

Ultrathurax for 20-30 sec. in 10 ml of Buffer 1 (20 mM Na-HEPES, 10 mM EDTA, pH=7.4), 

centrifuged 15 min at 20,000 rpm and the pellet resuspended in 10 ml of Buffer 2 (20 mM 

Na-HEPES, 0.1 mM EDTA, pH=7.4). The suspension is homogenised for 20-30 sec and 

centrifuged 15 min at 20,000 rpm. Suspension in Buffer 2, homogenisation and centrifugation 

25 

30 

is repeated once and the membranes are resuspended in Buffer 2. The protein concentration 

is determined and the membranes stored at -80°C until use. 

The assay is performed in ½-area 96-well plates, flat bottom (e.g. Costar cat. 

no:3693). The final volume per well is 50 µI. 

Solutions and reagents 

Exemplary solutions and reagents are given below. 

AlphaScreencAMP Assay Kit from Perkin Elmer Life Sciences (cat. No: 6760625M); 

containing Anti-cAMP Acceptor beads (10 U/µI), Streptavidin Donor beads (10 U/µI) and 

Biotinylated-cAMP (133 U/µI). 

AlphaScreen Buffer, pH=7.4: 50 mM TRIS-HCI (Sigma, cat.no: T3253); 5 mM 
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HEPES (Sigma, cat.no: H3375); 10 mMMgCl2 , 6H20 (Merck, cat.no: 5833); 150 mMNaCI 

(Sigma, cat.no: S9625); 0.01 % Tween (Merck, cat.no: 822184 ). The following was added to 

the AlphaScreen Buffer prior to use (final concentrations indicated): BSA (Sigma, cat. no. 

A7906): 0.1 %; IBMX (Sigma, cat. no. 15879): 0.5 mM; ATP (Sigma, cat. no. A7699): 1 mM; 

5 GTP (Sigma, cat. no. G8877): 1 µM. 

10 

cAMP standard (dilution factor in assay= 5): cAMP Solution: 5 µL of a 5 mMcAMP­

stock + 495 µL AlphaScreen Buffer. 

Suitable dilution series in AlphaScreen Buffer are prepared of the cAMP standard as 

well as the GLP-1 agonist to be tested, e.g. the following eight concentrations of the GLP-1 
-7 -8 -9 -10 -11 -12 -13 -14 -6 

agonist:10 ,10 ,10 ,10 ,10 ,10 ,10 and10 M,andaseriesfrom,e.g.,10 to 
-11 

3x10 of cAMP. 

Membrane/Acceptor beads 

Use hGLP-1/ BHK 467-12A membranes; 6 µg/well corresponding to 0.6 mg/ml (the 

amount of membranes used pr. well may vary) 

15 "No membranes": Acceptor Beads (15µg/ml final) in AlphaScreen buffer 

20 

"6 µg/well membranes": membranes+ Acceptor Beads (15µg/ml final) in 

AlphaScreen buffer 

Add 10 µI "No membranes" to the cAMP standard (per well in duplicates) and the 

positive and negative controls 

Add 10 µI "6 µg/well membranes" to GLP-1 and GLP-1 agonists (per well in 

duplicates/triplicates) 

Pos. Control: 10 µI "no membranes" + 10 µI AlphaScreen Buffer 

Neg. Control: 10 µI "no membranes"+ 10 µI cAMP Stock Solution (50µM) 

As the beads are sensitive to direct light, any handling is in the dark (as dark as 

25 possible), or in green light. All dilutions are made on ice. 

Procedure 

1. Make the AlphaScreen Buffer. 

2. Dissolve and dilute the GLP-1 agonists/cAMP standard in AlphaScreen Buffer. 

3. Make the Donor Beads solution and incubate 30 min. at RT. 

30 4. Add the cAMP/GLP-1 agonists to the plate: 10 µI per well. 

5. Prepare membrane/Acceptor Beads solution and add this to the plates: 10 µI per 

well. 

6. Add the Donor Beads: 30 µI per well. 

7. Wrap the plate in aluminum foil and incubate on the shaker for 3 hours (very slowly) 

35 at RT. 
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8. Count on AlphaScreen - each plate pre incubates in the AlphaScreen for 3 minutes 

before counting. 

The EC50 [pM] values may be calculated using the Graph-Pad Prism software 

(version 5).lf desired, the fold variation in relation to GLP-1 may be calculated as EC50 (GLP-

5 1 )/ EC50 (analogue)- 3693.2. 

Assay (II): Half-life in Minipigs 

The purpose of this study is to determine the protraction in vivo of GLP-1 agonists 

after i.v. administration to minipigs, i.e. the prolongation of their time of action. This is done in 

a pharmacokinetic (PK) study, where the terminal half-life of the GLP-1 agonist in question is 

10 determined. By terminal half-life is generally meant the period of time it takes to halve a 

certain plasma concentration, measured after the initial distribution phase. 

Male Gottingenminipigsare obtained from EllegaardGottingenMinipigs (Dalmose, 

Denmark) approximately 7-14 months of age and weighing from approximately 16-35 kg are 

used in the studies. The minipigs are housed individually and fed restrictedly once or twice 

15 daily with SOS minipig diet (Special Diets Services, Essex, UK). After at least 2 weeks of 

acclimatisation two permanent central venous catheters are implanted in vena cava caudalis 

or cranialis in each animal. The animals are allowed 1 week recovery after the surgery, and 

are then used for repeated pharmacokinetic studies with a suitable wash-out period between 

dosings. 

20 The animals are fasted for approximately 18 h before dosing and for at least 4 h 

after dosing, but have ad libitum access to water during the whole period. 

The GLP-1 agonist is dissolved in 50 mM sodium phosphate, 145 mM sodium 

chloride, 0.05% tween 80, pH 7.4 to a concentration of usually from 20-60 nmol/ml. 

Intravenous injections (the volume corresponding to usually 1-2 nmol/kg, for example 

25 O.O33ml/kg) of the compounds are given through one catheter, and blood is sampled at 

predefined time points for up till 13 days post dosing (preferably through the other catheter). 

Blood samples (for example 0.8 ml) are collected in EDTA buffer (8mM) and then centrifuged 

at 4°C and 1942G for 10 minutes. Plasma is pippetted into Micronic tubes on dry ice, and 

kept at -2O°C until analyzed for plasma concentration of the respective GLP-1 compound 

30 using ELISA or a similar antibody based assay or LC-MS. Individual plasma concentration­

time profiles are analyzed by a non-compartmental model in WinNonlin v. 5.0 (Pharsight Inc., 

Mountain View, CA, USA), and the resulting terminal half-lives (harmonic mean) determined. 
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Assay (Ill): Effect on Blood Glucose and Body Weight 

The purpose of the study is to verify the effect of GLP-1 agonists on blood glucose 

(BG) and body weight (BW) in a diabetic setting.GLP-1 agonists may be tested in a dose­

response study in an obese, diabetic mouse model (db/db mice) as described in the 

5 following. 

Fifty db/db mice (Taconic, Denmark), fed from birth with the diet NIH31 (NIH 31M 

Rodent Diet, commercially available from Taconic Farms, Inc., US, see www.taconic.com), 

are enrolled for the study at the age of 7-9 weeks The mice are given free access to standard 

chow (e.g. Altromin 1324, Brogaarden, Gentofte, Denmark) and tap water and kept at 24 °C. 

10 After 1-2 weeks of acclimatisation, the basal blood glucose is assessed twice on two 

consecutive days (i.e. at 9 am). The 8 mice with the lowest blood glucose values may be 

excluded from the experiments. Based on the mean blood glucose values, the remaining 42 

mice may be selected for further experimentation and allocated to 7 groups (n=6) with 

matching blood glucose levels. The mice may be used in experiments with duration of 5 days 

15 for up to 4 times. After the last experiment the mice are euthanised. 

The seven groups may receive treatment as follows: 

1: Vehicle, subcutaneous 

2: GLP-1 agonist, 0.3 nmol/kg, subcutaneous 

3: GLP-1 agonist, 1.0 nmol/kg, subcutaneous 

20 4: GLP-1 agonist, 3.0 nmol/kg, subcutaneous 

5: GLP-1 agonist, 10 nmol/kg, subcutaneous 

6: GLP-1 agonist, 30 nmol/kg, subcutaneous 

7: GLP-1 agonist, 100 nmol/kg, subcutaneous 

25 

Vehicle: 50mM sodium phosphate, 145 mM sodium chloride, 0.05% tween 80, pH 7.4. 

The GLP-1 agonist is dissolved in the vehicle, e.g. to concentrations of 0.05, 0.17, 

0.5, 1.7, 5.0 and 17.0 nmol/ml. Animals are dosed subcutaneous with a dose-volume of 6 

ml/kg (i.e. 300 µI per 50 g mouse). 

On the day of dosing, blood glucose is assessed at time -½h (8.30 am), where after 

the mice are weighed. The GLP-1 agonist is dosed at approximately 9 am (time 0). On the 

30 day of dosing, blood glucose is assessed e.g. at times 1, 2, 4 and 8 h (10 am, 11 am, 1 pm 

and 5 pm). 

35 

On the following days, the blood glucose is assessed e.g. at time 24, 48, 72, and 

96h after dosing (i.e. at 9 am on day 2, 3, 4, 5). On each day, the mice are weighed following 

blood glucose sampling. 

The mice are weighed individually on a digital weight. 
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Samples for the measurement of blood glucose are obtained from the tail tip 

capillary of conscious mice. Blood, 10 µI, is collected into heparinised capillaries and 

transferred to 500 µI glucose buffer (EKF system solution, Eppendorf, Germany). The 

glucose concentration is measured using the glucose oxidase method (glucose analyser 

5 Biosen 5040, EKF Diagnostic, GmbH, Barleben, Germany). The samples are kept at room 

temperature for up to 1 h until analysis. If analysis has to be postponed, samples are kept at 

4 °C for a maximum of 24 h. 

ED50 is the dose giving rise to half-maximal effect in nmol /kg. This value is 

calculated on the basis of the ability of the GLP-1 agonists to lower body weight as well as 

10 the ability to lower blood glucose, as explained below. 

ED50 for body weight is calculated as the dose giving rise to half-maximum effect on 

delta BW 24 hours following the subcutaneous administration of the GLP-1 agonist. For 

example, if the maximum decrease in body weight after 24 hours is 4.0 g, then ED50 

bodyweight would be that dose in nmol/kg which gives rise to a decrease in body weight after 

15 24 hours of 2.0 g. This dose (ED50 body weight) may be read from the dose-response curve. 

ED50 for blood glucose is calculated as the dose giving rise to half-maximum effect 

on AUC delta BG 8 hours following the subcutaneous administration of the GLP-1 agonist. 

The ED50 value may only be calculated if a proper sigmoidal dose-response 

relationship exists with a clear definition of the maximum response. Thus, if this would not be 

20 the case the GLP-1 agonist in question is re-tested in a different range of doses until the 

sigmoidal dose-response relationship is obtained. 

Assay (IV): Effect on Food Intake 

The purpose of this experiment is to investigate the effect of GLP-1 agonists on food 

intake in pigs. This is done in a pharmacodynamic (PD) study as described below, in which 

25 food intake is measured 1, 2, 3, and 4 days after administration of a single dose of the GLP-1 

agonist, as compared to a vehicle-treated control group. 

Female Landrace Yorkshire Duroc (L YD) pigs, approximately 3 months of age, 

weighing approximately 30-35 kg are used (n=3-4 per group). The animals are housed in a 

group for 1-2 weeks during acclimatisation to the animal facilities. During the experimental 

30 period the animals are placed in individual pens from Monday morning to Friday afternoon for 

measurement of individual food intake. The animals are fed ad libitum with pig fodder 

(Svinefoder, Antonio) at all times both during the acclimatisation and the experimental period. 

Food intake is monitored on line by logging the weight of fodder every 15 minutes. The 

system used is Mpigwin (Ellegaard Systems, Faaborg, Denmark). 
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The GLP-1 agonists are dissolved in a phosphate buffer (50 mM phosphate, 0.05% 

tween 80, pH 8) e.g. at concentrations of 12, 40, 120, 400 or 1200 nmol/ml corresponding to 

doses of 0.3, 1, 3, 10, or 30 nmol/kg. The phosphate buffer served as vehicle. Animals are 

dosed with a single subcutaneous dose of the GLP-1 agonist or vehicle (dose volume 0.025 

5 ml/kg) on the morning of day 1, and food intake is measured for 4 days after dosing. On the 

last day of each study, 4 days after dosing, a blood sample for measurement of plasma 

exposure of the GLP-1 agonist is taken from the heart in anaesthetised animals. The animals 

are thereafter euthanised with an intra-cardial overdose of pentobarbitone. Plasma content of 

the GLP-1 agonist is analysed using ELISA or a similar antibody based assay. 

10 Food intake is calculated as mean ± SEM 24 h food intake on the 4 days. 

Statistical comparisons of the 24 hour food intake in the vehicle vs. GLP-1 agonist 

group on the 4 days are done using one-way or two-way-ANOVA repeated measures, 

followed by Bonferroni post-test. 

15 Assay (V): Stability againstDegradation by Intestinal Enzymes 

The purpose of this example is to test the stability against degradation by intestinal 

enzymes. GLP-1 (7-37) may be used in the assay as a comparative compound. 

The strongest proteolytic activities in the intestine are of pancreatic origin and 

include the serine endopeptidases trypsin, chymotrypsin, and elastase as well as several 

20 types of carboxypeptidases. 

An assay with small intestine extract from rats was developed and used as 

described in the following. 

Extracts from rat small intestine 

Small intestines are prepared from rats and flushed with 8 ml of 150 mMNaCI, 20 

25 mMHepes pH 7.4. The solutions are centrifuged for 15 min at 4,600 rpm in a 

HeraeusMultifuge 3 S-R centrifuge with a 75006445 rotor. The supernatants are removed 

and filtered through a 0.22 µm Millipore Millex GV PVDF membrane. Filtrates of several 

animals are pooled to average out individual differences. 

The protein content of the obtained extracts is determined by Bradford Assay (see 

30 e.g. Analytical Biochemistry (1976), vol. 72, p. 248-254, and Analytical Biochemistry (1996), 

vol. 236 p. 302-308). 

Degradation assay 

2.5 nmol of the GLP-1 agonists to be tested are incubated with the intestinal extract 

in a volume of 250 µI at 37°C over a period of one hour. Intestinal samples are assayed in 
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presence of 20 mMHepes at pH 7.4. The concentration of the intestinal extract is titrated in 

pilot experiments so that the half-life (t½) of GLP-1 (7-37) is in the range of 10-20 minutes. 

The small intestine extract is used at a concentration of 1.4 µg/ml. All components except for 

the intestinal extract are mixed and pre-warmed for ten minutes at 37°C. Immediately after 

5 addition of the intestinal extract a sample of 50 µI is taken and mixed with the same volume 

of 1 % trifluoroacetic acid (TFA). Further samples are taken accordingly after 15, 30, and 60 

minutes. 

10 

15 

Sample analysis 

UPLC analysis 

10 µI of the samples are analysed by UPLC using a Waters Acquity system with a 

BEH C18 1.7 µm 2.1 x 50 mm column and a 30 to 65% gradient of 0.1 % TFA and 0.07% 

TFA in acetonitrile over 5 minutes at a flow rate of 0.6 ml/min. After baseline subtraction the 

peak integrals of the intact compounds in the HPLC chromatogram recorded at a wavelength 

of 214 nm are determined. 

MALDI-TOF analysis 

1 µI of each sample is transferred to a Bruker/Eppendorf PAC HCCA 384 MALDI 

target. Analysis is performed with a BrukerAutoflex matrix-assisted laser desorption and 

ionisation - time of flight (MALDI-TOF) mass spectrometer using the pre-defined method 

"PAC_measure" with an extended detection range of 500 to 5000 Da and the pre-defined 

20 calibration method "PAC_calibrate". 

Data analysis 

The peak integrals of the HPLC chromatograms are plotted against time. The half­

life of the respective compound is calculated by fitting the data using SigmaPlot 9.0 software 

and an equation for a 2-parameter exponential decay. For each GLP-1 agonist tested, the 

25 relative half-life (relative T ½) is calculated as the half-life (T ½) of the compound in question, 

divided by the half-life (T ½) of GLP-1 (7-37), determined in the same way. 

While certain features of the invention have been illustrated and described herein, 

30 many modifications, substitutions, changes, and equivalents will now occur to those of 

ordinary skill in the art. It is, therefore, to be understood that the appended claims are 

intended to cover all such modifications and changes as fall within the true spirit of the 

invention. 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0249

8545.000-EP 

35 

CLAIMS 

1. A method for 

a) reduction of HbA1c; 

5 b) prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 

non-insulin dependent diabetes; or 

c) prevention or treatment of obesity, reducing body weight and/or food intake, or inducing 

satiety; 

whereinsaid method comprises administration of a GLP-1 agonist to a subject in need 

10 thereof, 

wherein said GLP-1 agonist 

i) has a half-life of at least 72 hours, wherein said half-life optionally is determined by Assay 

(II); 

ii) is administered in an amount of at least 0.7 mg per week, such an amount equivalent to at 

15 least 0.7 mg semaglutide per week; and 

iii) is administered once weekly or less often. 

2. The method according to any one of the preceding claims, wherein said GLP-1 agonist 

has a half-life of at least 96 hours, at least 120 hours, or at least 144 hours, wherein said 

20 half-life optionally is determined by Assay (II). 

25 

3. The method according to any one of the preceding claims, wherein the GLP-1 agonist has 

an EC50 at or below 3000pM, such as at or below 500pM or at or below 1 00pM, optionally 

determined by Assay (I). 

4. Themethod according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered in an amount of 

i) at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such as at least 1.4 mg or at least 1.6 

mg, per week; or 

30 ii) in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such as at 

least 1.4 mg or at least 1.6 mg, semaglutide per week. 

35 

5. The method according to any one of any one of the preceding claims, wherein the GLP-1 

agonist is a GLP-1 peptide. 
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6. The method according to any one of the preceding claims, wherein said GLP-1 peptide 

comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

5 7. Themethod according to any one of the preceding claims, wherein said GLP-1 agonist is 

selected from the group consisting of semaglutide, exenatide, albiglutide, and dulaglutide. 

10 

8. The method according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered by parenteral administration, such as subcutaneous (s.c.) injection. 

9. The method according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered simultaneously or sequentially with another therapeutic agent. 

10. The method according to any one of the preceding claims, wherein the method 

15 comprises prevention, treatment, reduction or induction in one or more diseases or 

conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 1. 

11. A GLP-1 agonist for use in 

a) thereduction of HbA1c; 

20 b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, 

or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

inducing satiety; 

wherein said use comprises administration ofsaid GLP-1 agonist in an amount of at least 0.7 

25 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week, 

and wherein said GLP-1 agonist and/or administration optionally is as defined in any of 

claims 1-10. 

12. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

30 excipients for use in 

a) the reduction of HbA 1 c; 

b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, 

or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

35 inducing satiety; 
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wherein said GLP-1 agonist 

i) has a half-life of at least 72 hours, wherein said half-life optionally is determined by Assay 

(II); and 

ii) is administered in an amount of at least 0. 7 mg per week, such an amount equivalent to at 

5 least 0. 7 mg semaglutide per week; and 

10 

wherein said composition is administered once weekly or less often, and 

wherein said GLP-1 agonist and/or administration optionally is as defined in any of claims 1-

10. 
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38 

ABSTRACT 

The invention relates to use of long-acting GLP-1 peptides in certain dosage 

regimes for the treatment of type 2 diabetes, obesity, etc. 
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Semaglutide Liragl uti.de 

Baseline 8. 1 8.2 8.2 8.1 8.2 8.1 8.1 8.0 8.1 

0.00 

-0.25 

- -0.50 'cf:. -o -0.75 
.:{ 
:I: -1.00 

-1.25 

-1.50 

-1.75 

-2.00 

Placebo 0.1 mg 0.2 mg 0.4 mg 0.8 mg 0.8 mg 1.6 mg 1.2 mg 1.8 mg 

*p<0.05 vs. placebo 
**p<0.001 vs. placebo 

T T 

-1.69 

-1.18 

-1.34 

#Semaglutide 1.6 mg T superior to liragtutide 1.2 mg and 1.8 mg 
Data are LS means. 

Fig. 1 
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USE OF LONG-ACTING GLP-1 PEPTIDES 

The present invention relates to improved uses of GLP-1 peptides in therapy. 

SUMMARY 

In one embodiment the invention relates to a method for a) reduction of HbA1c; b) 

5 prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 

non-insulin dependent diabetes; or c) prevention or treatment of obesity, reducing body 

weight and/or food intake, or inducing satiety; wherein said method comprises administration 

of a GLP-1 agonist to a subject in need thereof, wherein said GLP-1 agonist i) has a half-life 

of at least 72 hours, wherein said half-life optionally is determined by Assay (II); ii) is 

10 administered in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week; and iii) is administered once weekly or less often. 

In one embodiment the invention relates to a GLP-1 agonist for use in a) the 

reduction of HbA 1 c; b) the prevention or treatment of type 2 diabetes, hyperglycemia, 

impaired glucose tolerance, or non-insulin dependent diabetes; or c) the prevention or 

15 treatment of obesity, for reducing body weight and/or food intake, or for inducing satiety; 

wherein said use comprises administration of said GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week, and 

wherein said GLP-1 agonist and/or administration optionally is as defined herein. 

In one embodiment the invention relates to a composition comprising a GLP-1 

20 agonist for use in a) the reduction of HbA 1 c; b) the prevention or treatment of type 2 

diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

inducing satiety; wherein said GLP-1 agonist i) has a half-life of at least 72 hours, wherein 

said half-life optionally is determined by Assay (II); and ii) is administered in an amount of at 

25 least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week; 

and wherein said composition is administered once weekly or less often, and wherein said 

GLP-1 agonist and/or administration optionally is as defined herein. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows change in HbA 1 c following subcutaneousadministration of placebo, 

30 semaglutide, or liraglutide to human subjects.*p<0.05 vs. placebo; **p<0.001 vs. placebo 

(based on adjusted means). Baseline values are for information only: data are model­

adjusted for baseline HbA1c. Data are model-adjusted LS means, FAS LOCF. The estimates 
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are from an ANOVA model with treatment, country and previous treatment as fixed effects 

and baseline HbA 1 c as covariate. 

Fig. 2 shows mean change in HbA 1 c from baseline versus time; data are mean 

(1.96SE), FAS LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 

5 0.2 mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 

mg (H), 1.8 mg (I). 

Fig. 3 shows subjects reaching the AACE or ADA criteria for glycaemic control. The 

number of patients reaching the criteria per treatment is indicated in each bar. The 

treatments are placebo (A); semaglutide 0.1 mg (B), 0.2 mg (C), 0.4 mg (D), 0.8 mg (E), 0.8 

10 mg T (F), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (l).*p<0.05 vs. placebo; **p<0.001 vs. 

placebo; ***p<0.0001 vs. placebo (based on adjusted means). Data are FAS LOCF. The 

estimates are from a logistic regression model treatment, country and previous treatment as 

fixed effects and baseline HbA 1 c as covariate. ADA, American Diabetes Association; AACE, 

American Association of Clinical Endocrinologists. 

15 Fig. 4 shows mean body weight change versus time; data are mean (1.96SE), FAS 

LOCF. The treatments are placebo (A); semaglutide 0.1 mg (B, dashed line), 0.2 mg (C), 0.4 

mg (D), 0.8 mg (E), 0.8 mg T (F, dashed line), 1.6 mg T (G); liraglutide 1.2 mg (H), 1.8 mg (I). 

Fig. 5 shows body weight change from baseline at week 12. **p<0.001 vs. placebo; 

***p<0.0001 vs. placebo (based on adjusted means. t: Baseline values for information only: 

20 data are model-adjusted for baseline weight. Data are model-adjusted LS means, FAS 

LOCF. The estimates are from an ANOVA model with treatment, country and previous 

treatment as fixed effects and baseline weight as covariate. 

25 

SE: Standard error. FAS: Full analysis set. LOCF: Last observation carried forward. 

DESCRIPTION 

The present invention relates to an improved use of GLP-1 agonists in therapy. In 

one embodiment the invention relates to certain dosage regimes of GLP-1 agonists which 

provide improved effect in diseases or conditions, such as prevention and/or treatment of 

type 2 diabetes and obesity. In one embodiment the methods of the present invention 

provides surprisingly showed improved reduction of HbA 1 c and reduction of body weight. In 

30 one embodiment the GLP-1 agonist is administered in an amount which provides an 

improved a) reduction in HbA1c orb) reduction in body weight compared to administration of 

1.8 mg liraglutide or less, such as 0.8 mg liraglutide or less, per day. 

In one embodiment the invention relates to a method for reduction of HbA 1 c or for 

prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 
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non-insulin dependent diabetes, said method comprising administration of a GLP-1 agonist 

to a subject in need thereof in an amount of at least 0.7 mg per week, such an amount 

equivalent to at least 0.7 mg semaglutide per week.In one embodiment the method is for 

reduction of HbA 1 c.ln one embodiment the method is for prevention or treatment of type 2 

5 diabetes. In one embodiment the method is for prevention or treatment of hyperglycemia. In 

one embodiment the method is for prevention or treatment of impaired glucose tolerance. In 

one embodiment the method is for prevention or treatment of non-insulin dependent 

diabetes. In one embodiment the method of the invention comprises delaying or preventing 

diabetic disease progression.In one embodiment a HbA1c level below 7% is achieved. In one 

10 embodiment the level of HbA 1 c is determined according to the method defined by the 

Diabetes Control and Complications Trial (DCCT). In one embodiment the level of HbA 1 c is 

determined according to the method defined by the International Federation of Clinical 

Chemistry (IFCC). 

In one embodiment the invention relates to a method for treating or preventing 

15 obesity, for reducing body weight and/or food intake, or for inducing satiety, said method 

comprising administration of a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0. 7 mg per week, such an amount equivalent to at least 0. 7 mg semaglutide per week. 

In one embodiment the method is for prevention or treatment of obesity. In one embodiment 

the method is for reducing body weight and/or food intake. In one embodiment the method is 

20 for inducing satiety. 

25 

In one embodiment the GLP-1 agonist has a half-life of at least 24 hours, such as at 

least 48 hours, at least 60 hours, or at least 72 hours, or such as at least 84 hours, at least 

96 hours, or at least 108 hours, or optionally at least 120 hours, at least 132 hours, or at least 

144 hours, wherein said half-life optionally is determined by Assay (II). 

In one embodiment the GLP-1 agonist is administered twice weekly or less often, 

once weekly or less often, or once weekly or less often.In one embodiment the GLP-1 

agonist is administered once every secondly week or less often, once every third week or 

less often, or once a month or less often. 

In one embodiment the GLP-1 agonist is administered in an amount per weekof at 

30 least 0.8 mg, at least 0.9 mg, or at least 1.0 mg. In one embodiment the GLP-1 agonist is 

administered in an amount per weekofat least 1.1 mg, at least 1.2 mg, or at least 1.3 mg. In 

one embodiment the GLP-1 agonist is administered in an amount per weekofat least 1.4 mg, 

at least 1.5 mg, or at least 1.6 mg. 

In one embodiment the GLP-1 agonist is administered in an amount per 

35 weekequivalent to at least 0.8 mg, at least 0.9 mg, or at least 1.0 mg semaglutide. In one 
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embodiment the GLP-1 agonist is administered in an amount per weekequivalent to at least 

1.1 mg, at least 1.2 mg, or at least 1.3 mg semaglutide. In one embodiment the GLP-1 

agonist is administered in an amount per weekequivalent to at least 1.4 mg, at least 1.5 mg, 

or at least 1.6 mg semaglutide. 

5 In one embodiment the GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

In one embodiment the GLP-1 agonist is administered by parenteral administration, 

such as subcutaneous injection. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide.In one embodiment the 

10 GLP-1 peptide comprises no more than 5, such as no more than 4 or no more than 3, amino 

acid residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

In one embodiment the GLP-1 peptide comprises no more than 4 amino acid residues which 

are not encoded by the genetic code. 

In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. In one 

15 embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 agonist has an EC50 at or below 3000pM, such as at 

or below 500pM or at or below 1 00pM, optionally determined by Assay (I). 

In one embodiment the invention relates to a GLP-1 agonist for use in the reduction 

20 of HbA 1 c or for use in the prevention or treatment of type 2 diabetes, hyperglycemia, 

impaired glucose tolerance, or non-insulin dependent diabetes comprising administering a 

GLP-1 agonist in an amount of at least 0.7 mg per week, such an amount equivalent to at 

least 0.7 mg semaglutide per week.In one embodiment the GLP-1 agonist and/or 

administration is as defined herein. 

25 In one embodiment the invention relates to a GLP-1 agonist for use in the 

30 

prevention or treatment of obesity, in the reduction of body weight and/or food intake, or in 

the induction satiety comprising administering a GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week.In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

In one embodiment the invention relates to acomposition comprising a GLP-1 

agonist and one or more pharmaceutically acceptable excipients for use in reduction of 

HbA 1 c or for prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose 

tolerance, or non-insulin dependent diabetes, wherein said GLP-1 agonist is administered in 

35 an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 
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semaglutide per week. In one embodiment the GLP-1 agonist and/or administration is as 

defined herein. 

In one embodiment the invention relates to acomposition comprising a GLP-1 

agonist and one or more pharmaceutically acceptable excipients for use in the prevention or 

5 treatment of obesity, in the reduction of body weight and/or food intake, or in the induction 

satiety, wherein said GLP-1 agonist is administered in an amount of at least 0.7 mg per 

week, such an amount equivalent to at least 0.7 mg semaglutide per week.In one 

embodiment the GLP-1 agonist and/or administration is as defined herein. 

10 In one embodiment the GLP-1 agonist is administered with another therapeutic 

agent.Administration with another therapeutic agent may be carried out as administration of 

the GLP-1 agonist and the other therapeutic agent within the same therapeutic window (e.g. 

withinin a period of two weeks, a period of one week, or in a 96, 72, or 48 hour period, etc.). 

The treatment with a GLP-1 agonist according to the present invention may be combined 

15 with one or more additional therapeutic agents, e.g. selected from antidiabetic agents, 

antiobesity agents, appetite regulating agents, antihypertensive agents, agents for the 

treatment and/or prevention of complications resulting from or associated with diabetes and 

agents for the treatment and/or prevention of complications and disorders resulting from or 

associated with obesity; examples of these therapeutic agents are: sulphonylureas, 

20 thiazolidinediones, biguanides, meglitinides, glucosidase inhibitors, glucagon antagonists, 

and OPP-IV (dipeptidyl peptidase-IV) inhibitors. 

In one embodiment, as used herein, an "amount equivalent to" when used in relation 

to GLP-1 agonists refers to amounts of a first GLP-1 agonist and a second GLP-1 agonist 

having GLP-1 receptor potency (i.e. EC50) within ±30%, such as within ±20% or within ±10%, 

25 of each other optionally determined by Assay (I) described herein and having a half-life within 

±30%, such as within ±20% or within ±10%, of each other optionally determined by Assay (II) 

described herein. 

In one embodiment an "effective amount" of a GLP-1 agonist as used herein means 

an amount sufficient to cure, alleviate, or partially arrest the clinical manifestations of a given 

30 disease or state and its complications. An amount adequate to accomplish this is defined as 

"effective amount". Effective amounts for each purpose will depend on the severity of the 

disease or injury as well as the weight and general state of the subject. It will be understood 

that determining an appropriate dosage may be achieved using routine experimentation, by 

constructing a matrix of values and testing different points in the matrix, which is all within the 

35 ordinary skills of a trained physician or veterinary. 
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In one embodiment the term "treatment" or "treating" as used herein means the 

management and care of a patient for the purpose of combating a condition, such as a 

disease or a disorder. In one embodiment the term "treatment" or "treating" is intended to 

include the full spectrum of treatments for a given condition from which the patient is 

5 suffering, such as administration of the active compound to alleviate the symptoms or 

complications; to delay the progression of the disease, disorder, or condition; to alleviate or 

relieve the symptoms and complications; and/or, to cure or eliminate the disease, disorder, or 

condition as well as to prevent the condition. In one embodiment prevention is to be 

understood as the management and care of a patient for the purpose of combating the 

10 disease, condition, or disorder and includes the administration of the active compounds to 

prevent the onset of the symptoms or complications. 

15 

In one embodiment the term "hydrophilic spacer" as used herein means a spacer 

that separates a peptide and an albumin binding residue with a chemical moiety which 

comprises at least 5 non- hydrogen atoms where 30-50% of these are either Nor 0. 

In one embodiment the term "analogue" as used herein referring to a polypeptide 

means a modified peptide wherein one or more amino acid residues of the peptide have 

been substituted by other amino acid residues and/or wherein one or more amino acid 

residues have been deleted from the peptide and or wherein one or more amino acid 

residues have been added to the peptide. Such addition or deletion of amino acid residues 

20 can take place at the N-terminal of the peptide and/or at the C-terminal of the peptide. A 

simple system is used to describe analogues: For example Arg34GLP-1 (7-37) Lys 

designates a GLP-1 analogue wherein the naturally occurring lysine at position 34 has been 

substituted with arginine and a lysine residue has been added to the C-terminal (position 38). 

In one embodiment the term "GLP-1 peptide" as used herein means GLP-1 (7-37), a 

25 GLP-1 analogue, a GLP-1 derivative or a derivative of a GLP-1 analogue. 

In one embodiment the term "exendin-4 peptide" as used herein means exendin-4 

(1-39), an exendin-4 analogue, an exendin-4 derivative or a derivative of an exendin-4 

analogue. 

In one embodiment the term "OPP-IV protected" as used herein referring to a 

30 polypeptide means a polypeptide which has been chemically modified in order to render said 

compound resistant to the plasma peptidase dipeptidyl aminopeptidase-4 (OPP-IV). The 

OPP-IV enzyme in plasma is known to be involved in the degradation of several peptide 

hormones, e.g. GLP-1, Exendin-4 etc. Thus a considerable effort is being made to develop 

GLP-1 agonists less susceptible to OPP-IV mediated hydrolysis in order to reduce the rate of 

35 degradation by OPP-IV. 
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The present invention also relates to a GLP-1 agonist of the invention, for use as a 

medicament. In particular embodiments, the GLP-1 agonist of the invention may be used for 

the following medical treatments: 

(i) prevention and/or treatment of all forms of diabetes, such as hyperglycemia, type 

5 2 diabetes, impaired glucose tolerance, type 1 diabetes, non-insulin dependent diabetes, 

MODY (maturity onset diabetes of the young), gestational diabetes, and/or for reduction of 

HbA1c; 

(ii) delaying or preventing diabetic disease progression, such as progression in type 

2 diabetes, delaying the progression of impaired glucose tolerance (IGT) to insulin requiring 

10 type 2 diabetes, and/or delaying the progression of non-insulin requiring type 2 diabetes to 

insulin requiring type 2 diabetes; 

(iii) prevention and/or treatment of eating disorders, such as obesity, e.g. by 

decreasing food intake, reducing body weight, suppressing appetite, inducing satiety; treating 

or preventing binge eating disorder, bulimia nervosa, and/or obesity induced by 

15 administration of an antipsychotic or a steroid; reduction of gastric motility; and/or delaying 

gastric emptying. 

20 

In another particular embodiment, the indication is (i). In a further particular 

embodiment the indication is (ii). In a still further particular embodiment the indication is (iii). 

In one embodiment the indication is type 2 diabetes and/or obesity. 

In one embodiment the method comprises prevention, treatment, reduction and/or 

induction in one or more diseases or conditions defined herein. In one embodiment the 

indication is (i) and (iii).ln one embodiment the indication is (ii) and (iii).ln one embodiment 

the method comprises prevention, treatment, reduction and/or induction in one or more 

diseases or conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as 

25 defined in claim 1. 

In one embodiment the invention relates to administration of an effective amount of 

a GLP-1 agonist. 

In one embodiment as used herein, specific values given in relation to numbers or 

intervals may be understood as the specific value or as about the specific value. 

30 FUNCTIONAL PROPERTIES 

In a first functional aspect, the GLP-1 agonists of the invention have a good potency. 

Also, or alternatively, in a second functional aspect, the GLP-1 agonists of the invention have 

a protracted pharmacokinetic profile. Also, or alternatively, in a third functional aspect, the 

GLP-1 agonists of the invention are stable against degradation by gastrointestinal enzymes. 
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Biological activity (potency) 

According to the first functional aspect, the GLP-1 agonists of the invention are 

biologically active, or potent. In a particular embodiment, "potency" and/or "activity" refers to 

in vitro potency, i.e. performance in a functional GLP-1 receptor assay, more in particular to 

5 the capability of stimulating cAMP formation in a cell line expressing the cloned human GLP-

1 receptor. 

The stimulation of the formation of cAMP in a medium containing the human GLP-1 

receptor may preferably be determined using a stable transfected cell-line such as BHK467-

12A (tk-ts13), and/or using for the determination of cAMP a functional receptor assay, e.g. 

10 based on competition between endogenously formed cAMP and exogenously added biotin­

labelled cAMP, in which assay cAMP is more preferably captured using a specific antibody, 

and/or wherein an even more preferred assay is the AlphaScreencAMP Assay, such as the 

one described in Assay (I). 

In one embodiment the term half maximal effective concentration (EC50) generally 

15 refers to the concentration which induces a response halfway between the baseline and 

maximum, by reference to the dose response curve. EC50 is used as a measure of the 

potency of a compound and represents the concentration where 50% of its maximal effect is 

observed. 

The in vitro potency of the GLP-1 agonists of the invention may be determined as 

20 described above, and the EC50 of the GLP-1 agonist in question determined. The lower the 

EC50, the better the potency. 

In a particular embodiment, the medium has the following composition (final in­

assay concentrations): 50 mM TRIS-HCI; 5 mM HEPES; 10 mMMgCl2 , 6H20; 150 mMNaCI; 

0.01% Tween; 0.1% BSA; 0.5 mM IBMX; 1 mM ATP; 1 µM GTP; pH 7.4. 

25 In a further particular embodiment, the GLP-1 agonist of the invention has an in vitro 

potency corresponding to an EC50 at or below 3OOOpM, such as below 2OOOpM, below 

1 OOOpM, or below 5OOpM, or such as below 200 pM or below 100 pM. 

In another particular embodiment the GLP-1 agonist of the invention are potent in 

vivo, which may be determined as is known in the art in any suitable animal model, as well 

30 as in clinical trials. 

The diabetic db/db mouse is one example of a suitable animal model, and the blood 

glucose lowering effect may be determined in such mice in vivo, e.g. as described in Assay 

(Ill), or as described in Example 43 of W0O9/O3O738. 

Also, or alternatively, the effect on food intake in vivo may be determined in 

35 pharmacodynamic studies in pigs, e.g. as described in Assay (IV). 
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Protraction - half life in vivo in minipigs 

According to the second functional aspect, the GLP-1 agonists of the invention are 

protracted. In a particular embodiment protraction may be determined as half-life (T ½) in vivo 

in minipigs after i.v. administration. In additional embodiments, the half-life is at least 24 

5 hours, such as at least 48 hours, at least 60 hours, at least 72 hours, or such as at least 84 

hours, at least 96 hours, or at least 108 hours. 

10 

A suitable assay for determining half-life in vivo in minipigs after i.v. administration is 

disclosed in Assay (II). 

Degradation by gastro intestinal enzymes 

According to the third functional aspect, the GLP-1 agonists of the invention are 

stable, or stabilised, against degradation by one or more gastrointestinal enzymes. 

Gastrointestinal enzymes include, without limitation, exo and endo peptidases, such 

as pepsin, trypsin, chymotrypsin, elastases, and carboxypeptidases. The stability may be 

tested against these gastro intestinal enzymes in the form of purified enzymes, or in the form 

15 of extracts from the gastrointestinal system. 

In a particular embodiment, the GLP-1 agonist of the invention has an in vitro half­

life (T ½), in an extract of rat small intestines, divided by the corresponding half-life (T ½) of 

GLP-1 (7-37), of at least 1, such as above 1.0, at least 1.2, at least 2.0, or such as at least 

3.0, or at least 4.0. In other words, a ratio(SI) may be defined for each GLP-1 agonist, viz. as 

20 the in vitro half-life (T ½) of the GLP-1 agonist in question, in an extract of rat small intestines, 

divided by the corresponding half-life (T ½) of GLP-1 (7-37). 

A suitable assay for determining in vitro half-life in an extract of rat small intestines is 

disclosed in Assay (V). 

25 GLP-1 AGONISTS 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, J.3-

hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-

30 histidine, 3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

In one embodiment the GLP-1 peptide is attached to a hydrophilic spacer via the 

amino acid residue in position 23, 26, 34, 36 or 38 relative to the amino acid sequence of 

GLP-1 (7-37). 
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In one embodiment the GLP-1 peptide is exendin-4, an exendin-4-analogue, or a 

derivative of exendin-4. 

In one embodiment the GLP-1 agonist peptide comprises the amino acid sequence 

of the following formula: 

5 H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

Phe-I le-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . 

In one embodiment the GLP-1 agonist comprises an albumin binding residue 

attached via a hydrophilic spacer to the C-terminal amino acid residue of said GLP-1 peptide. 

In one embodiment the GLP-1 agonist comprises a second albumin binding residue 

10 is attached to an amino acid residue which is not the C-terminal amino acid residue. 

In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, albiglutide and dulaglitide. 

In one embodiment the GLP-1 peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-

15 Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. 

In one embodiment the GLP-1 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-

genetically fused to human albumin. 

20 In one embodiment the GLP-1 peptide is dulaglitide. 

In one embodiment the GLP-1 agonists of the invention have GLP-1 activity. In one 

embodiment "a GLP-1 agonist'' is understood to refer to any compound, including peptides 

and non-peptide compounds, which fully or partially activate the human GLP-1 receptor. In 

one embodiment the "GLP-1 agonist" is any peptide or non-peptide small molecule that binds 

25 to a GLP-1 receptor, preferably with an affinity constant (Ko) or a potency (EC50) of below 1 

µM, e.g. below 100 nM as measured by methods known in the art (see e.g., WO 

98/08871 ).In one embodiment methods for identifying GLP-1 agonists are described in WO 

93/19175 (Novo Nordisk NS) and examples of suitable GLP-1 agonists which can be used 

according to the present invention includes those referred to in WO 2005/027978 (Novo 

30 Nordisk NS), the teachings of which are both incorporated by reference herein."GLP-1 

activity" refers to the ability to bind to the GLP-1 receptor and initiate a signal transduction 

pathway resulting in insulinotropic action or other physiological effects as is known in the art. 

For example, the GLP-1 agonists of the invention can be tested for GLP-1 activity using the 

assay described in Assay (I) herein. 
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In yet another embodiment the GLP-1 agonist is a stable GLP-1 agonist. As used 

herein a "stable GLP-1 agonist" means a GLP-1agonist which exhibits an in vivo plasma 

elimination half-life of at least 24 hours in man, optionally determined by the method 

described below. Examples of stable GLP-1 agonists can be found in WO2006/097537. 

In one embodiment the method for determination of plasma elimination half-life of a 

compound in man may be carried out as follows: The compound is dissolved in an isotonic 

buffer, pH 7.4, PBS or any other suitable buffer. The dose is injected peripherally, preferably 

in the abdominal or upper thigh. Blood samples for determination of active compound are 

taken at frequent intervals, and for a sufficient duration to cover the terminal elimination part 

10 (e.g., Pre-dose, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 24 (day 2), 36 (day 2), 48 (day 3), 60 (day 3), 72 

(day 4) and 84 (day 4) hours post dose). Determination of the concentration of active 

compound is performed as described in Wilkenet al., Diabetologia 43 (51 ), 2000. Derived 

pharmacokinetic parameters are calculated from the concentration-time data for each 

individual subject by use of non-compartmental methods, using the commercially available 

15 software WinNonlin Version 2.1 (Pharsight, Cary, NC, USA). The terminal elimination rate 

constant is estimated by log-linear regression on the terminal log-linear part of the 

concentration-time curve, and used for calculating the elimination half-life. 

In one embodiment the GLP-1 agonist is formulated so as to have a half-life in 

manof at least 48 hours. This may be obtained by sustained release formulations known in 

20 the art. 

In one embodiment the GLP-1 agonist is a GLP-1 peptide. In one embodiment the 

GLP-1 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-

37), GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative 

thereof. In one embodiment the GLP-1 peptide comprises no more than 15, such as no more 

25 than 10 or no more than 6, amino acid residues which have been substituted, inserted or 

deleted as compared to GLP-1 (7-37). In one embodiment the GLP-1 peptide comprises no 

more than 4 amino acid residues which are not encoded by the genetic code. In yet another 

embodiment, the GLP-1 agonist is exendin-4 or exendin-3, an exendin-4 or exendin-3 

analogue, or a derivative of any of these. 

30 In one embodiment the GLP-1 peptide is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglitide. In one embodiment the GLP-1 peptide is 

semaglutide. WO 06/097537 discloses semaglutide (Example 4), a mono-acylated GLP-1 

agonist for once weekly administration. In one embodiment the GLP-1 peptide is exenatide. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the formula: H-

35 His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-
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Phe-I le-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . Exenatid e is 

a synthetic version of exendin-4, a hormone found in the saliva of the Gila monster. 

Exenatide displays biological properties similar to GLP-1. In some embodiments the 

composition is BYDUREON® (a long acting release formula of exenatide in PLGA particles). 

5 In one embodiment the "Bydureon® composition" refer to a powder comprising exenatide, 

poly (D,L-lactide-co-glycolide), and sucrose which immediately prior to injection is 

reconstituted in a solvent comprising carmellose sodium, sodium chloride, polysorbate 20, 

monobasic sodium phosphate (e.g. its monohydrate), dibasic sodium phosphate (e.g. 

itsheptahydrate), and water for injections. In one embodiment the GLP-1 peptide has the 

10 structure (His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala­

Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-genetically fused to human albumin. 

Albiglutide is a recombinant human serum albumin (HSA)-GLP-1 hybrid protein, likely a GLP-

1 dimer fused to HSA. The constituent GLP-1 peptide is analogue, in which Ala at position 8 

has been substituted by Glu. In one embodiment the GLP-1 peptide is dulaglitide. 

15 Dulaglutide is a GLP-1-Fc construct (GLP-1 - linker - Fe from lgG4 ). In one embodiment the 

GLP-1 peptide has the structure His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu­

Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. Liraglutide is a mono­

acylated GLP-1 agonist for once daily administration which is marketed as of 2009 by Novo 

Nordisk NS, is disclosed in WO 98/08871 Example 37. 

20 In one embodiment the present invention encompasses pharmaceutically 

25 

acceptable salts of the GLP-1 agonists. Such salts include pharmaceutically acceptable acid 

addition salts, pharmaceutically acceptable metal salts, ammonium, and alkylated 

ammonium salts. Also intended as pharmaceutically acceptable acid addition salts are the 

hydrates which the present GLP-1 agonists are able to form. 

In one embodiment the route of administration of GLP-1 agonists may be any route 

which effectively transports the active compound to the appropriate or desired site of action, 

such as parenteral. In one embodiment medicaments or pharmaceutical compositions 

comprising a GLP-1 agonist, such as semaglutide, may be administered parenterally to a 

patient in need thereof. In one embodiment parenteral administration may be performed by 

30 subcutaneous, intramuscular or intravenous injection by means of a syringe, optionally a 

pen-like syringe. 

Alternatively, parenteral administration can be performed by means of an infusion 

pump. A further option is a composition which may be a powder or a liquid for the 

administration of a GLP-1 agonist in the form of a nasal or pulmonal spray. As a still further 

35 option, the GLP-1 agonist can also be administered transdermally, e.g., from a patch, 
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optionally an iontophoretic patch, or transmucosally, e.g., bucally. The above-mentioned 

possible ways to administer GLP-1 agonists are not considered as limiting the scope of the 

invention. 

In one embodimentthe GLP-1 agonist is co-administered together with a further 

5 therapeutically active agent used in the treatments defined herein. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of the 

formula (I): 

XaarXaaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa1s-Ser-Xaa1a-Xaa19Xaa20GluXaa2r 

Xaa23-Ala-Xaa2s-Xaa2s-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa3s-Xaa3s-

10 Xaa3rXaa3a-Xaa39-Xaa40-Xaa4rXaa4rXaa43-Xaa44-Xaa4s-Xaa4s 

Formula (I) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, P-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

15 3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

20 Xaa16 is Val or Leu; 

Xaa13 is Ser, Lys or Arg; 

Xaa19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

25 Xaa23 is Gin, Glu, Lys or Arg; 

Xaa2s is Ala or Val; 

Xaa2s is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

30 Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa3s is Gly or Aib; 

Xaa3s is Arg, Gly or Lys; 

Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

35 Xaa3a is Lys, Ser, amide or is absent; 
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5 Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa45 is amide or is absent; 

provided that if Xaa3s, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

10 each amino acid residue downstream is also absent. 

In one embodiment the GLP-1 peptide comprises the amino acid sequence of 

formula (II): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-

15 Xaa23-Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-

Xaa37Xaa38 

Formula (II) 

wherein 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy-

20 histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 

3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

25 aminocyclooctyl) carboxylic acid; 

Xaa18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

30 Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg or Lys; 

35 

Xaa37 is Gly, Ala, Glu or Lys; 

Xaa3s is Lys, amide or is absent. 
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In one embodiment the GLP-1 peptide is a DPPIV protected GLP-1 peptide. 

In one embodiment the GLP-1 peptide is DPPIV stabilised. 

In one embodiment the GLP-1 peptide comprises an Aib residue in position 8. 

In one embodiment the amino acid residue in position 7 of said GLP-1 peptide is 

5 selected from the group consisting of D-histidine, desamino-histidine, 2-amino-histidine, P­
hydroxy-histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3-pyridylalanine, 2-pyridylalanine and 4- pyridylalanine. 

10 

In one embodiment the GLP-1 peptide comprises Arg34GLP-1 (7-37) or 

[Aib8,Arg34]GLP-1-(7-37). 

In one embodiment the GLP-1 agonist comprises an albumin binding residue which 

is covalently attached, optionally via a hydrophilic spacer.In one embodiment said albumin 

binding residue is covalently attached, optionally via a hydrophilic spacer, to the C-terminal 

amino acid residue of said GLP-1 peptide or an amino acid residue which is not the C­

terminal amino acid residue. In one embodiment the GLP-1 peptide is attached to a 

15 hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 relative to the 

amino acid sequence of GLP-1 (7-37). 

Human Glucagon-Like Peptide-1 is GLP-1 (7-37) and has the sequence 

HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRG (SEQ ID NO: 1). GLP-1(7-37)may also be 

designated "native" GLP-1. In the sequence listing, the first amino acid residue of SEQ ID 

20 NO: 1 (histidine) is assigned no. 1. However, in what follows - according to established 

practice in the art - this histidine residue is referred to as no. 7, and subsequent amino acid 

residues are numbered accordingly, ending with glycine no. 37. Therefore, generally, any 

reference herein to an amino acid residue number or a position number of the GLP-1 (7-37) 

sequence is to the sequence starting with His at position 7 and ending with Gly at position 

25 37.A non-limiting example of a suitable analogue nomenclatureis [Aib8,Arg34,Lys37]GLP-1 (7-

37), which designates a GLP-1(7-37) analogue, in which the alanine at position 8 has been 

substituted with a-aminoisobutyric acid (Aib), the lysine at position 34 has been substituted 

with arginine, and the glycine at position 37 has been substituted with lysine. 

In one embodiment the GLP-1 agonist exhibits at least 60%, 65%, 70%, 80% or 

30 90% sequence identity to GLP-1 (7-37) over the entire length of GLP-1 (7-37). As an example 

of a method for determination of sequence identity between two analogues the two peptides 

[Aib8]GLP-1 (7-37) and GLP-1 (7-37) are aligned. The sequence identity of [Aib8]GLP-1 (7-37) 

relative to GLP-1 (7-37) is given by the number of aligned identical residues minus the 

number of different residues divided by the total number of residues in GLP-1 (7-37). 
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Accordingly, in said example the sequence identity is (31-1 )/31. In one embodiment non­

peptide moieties of the GLP-1 agonist are not included when determining sequence identity. 

In one embodiment the GLP-1 agonist is a derivative. In one embodiment the term 

"derivative" as used herein in the context of a GLP-1 agonist, peptide or analogue means a 

5 chemically modified GLP-1 agonist, peptide or analogue, in which one or more substituents 

have been covalently attached to the agonist, peptide or analogue. The substituent may also 

be referred to as a side chain.Typical modifications are amides, carbohydrates, alkyl groups, 

acyl groups, esters and the like. An example of a derivative of GLP-1 (7-37) is W26-(y-Glu(N°­

hexadecanoyl)) - [Arg34
, Lys25

]) GLP-1 (7- 37). 

10 In a particular embodiment, the side chain is capable of forming non-covalent 

aggregates with albumin, thereby promoting the circulation of the GLP-1 agonist with the 

blood stream, and also having the effect of protracting the time of action of the GLP-1 

agonist, due to the fact that the aggregate of the GLP-1 agonist and albumin is only slowly 

disintegrated to release the active pharmaceutical ingredient. Thus, the substituent, or side 

15 chain, as a whole may be referred to as an albumin binding moiety. 

In particular embodiments, the side chain has at least 10 carbon atoms, or at least 

15, 20, 25, 30, 35, or at least 40 carbon atoms. In further particular embodiments, the side 

chain may further include at least 5 hetero atoms, in particular O and N, for example at least 

7, 9, 10, 12, 15, 17, or at least 20 hetero atoms, such as at least 1, 2, or 3 N-atoms, and/or at 

20 least 3, 6, 9, 12, or 15 O-atoms. 

In another particular embodiment the albumin binding moiety comprises a portion 

which is particularly relevant for the albumin binding and thereby the protraction, which 

portion may accordingly be referred to as a protracting moiety. The protracting moiety may 

be at, or near, the opposite end of the albumin binding moiety, relative to its point of 

25 attachment to the peptide. 

In a still further particular embodiment the albumin binding moiety comprises a 

portion inbetween the protracting moiety and the point of attachment to the peptide, which 

portion may be referred to as a linker, linker moiety, spacer, or the like. The linker may be 

optional, and hence in that case the albumin binding moiety may be identical to the 

30 protracting moiety. 

In particular embodiments, the albumin binding moiety and/or the protracting moiety 

is lipophilic, and/or negatively charged at physiological pH (7.4 ). 

The albumin binding moiety, the protracting moiety, or the linker may be covalently 

attached to a lysine residue of the GLP-1 peptide by acylation. Additional or alternative 

35 conjugation chemistry includes alkylation, ester formation, or amide formation, or coupling to 
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a cysteine residue, such as by maleimide or haloacetamide (such as bromo-/fluoro-/iodo-) 

coupling. 

In one embodiment an active ester of the albumin binding moiety, e.g. comprising a 

protracting moiety and a linker, is covalently linked to an amino group of a lysine residue, e.g. 

5 the epsilon amino group thereof, under formation of an amide bond (this process being 

referred to as acylation ). 

Unless otherwise stated, when reference is made to an acylation of a lysine residue, 

it is understood to be to the epsilon-amino group thereof. 

For the present purposes, the terms "albumin binding moiety", "protracting moiety", 

10 and "linker" may include the unreacted as well as the reacted forms of these molecules. 

Whether or not one or the other form is meant is clear from the context in which the term is 

used. 

For the attachment to the GLP-1 agonist, the acid group of the fatty acid, or one of 

the acid groups of the fatty diacid, forms an amide bond with the epsilon amino group of a 

15 lysine residue in the GLP-1 peptide, e.g. via a linker. 

In one embodiment the term "fatty acid" refers to aliphatic monocarboxylic acids 

having from 4 to 28 carbon atoms, it is optionally unbranched, and/or even numbered, and it 

may be saturated or unsaturated. 

In one embodiment the term "fatty diacid" refers to fatty acids as defined above but 

20 with an additional carboxylic acid group in the omega position. Thus, fatty diacids are 

dicarboxylic acids. 

25 

Each of the twolinkersof the GLP-1 agonist of the invention may comprise the 

following first linker element: 

Chem. 5: 

wherein k is an integer in the range of 1-5, and n is an integer in the range of 1-5. 

In a particular embodiment, when k=1 and n= 1, this linker element may be 

designated OEG, or a di-radical of 8-amino-3,6-dioxaoctanic acid, and/or it may be 

represented by the following formula: 

30 Chem. 5a: 

*-NH-(CH2)rO-(CH2)rO-CHrCO-*. 

In another particular embodiment, each linker of the GLP-1 agonist of the invention 

may further comprise, independently, a second linker element, e.g. a Glu di-radical, such as 
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Chem. 6 and/or Chem. 7: 

Chem. 6: 

* 

H 
_........N 

Chem. 7: 

N 
I 
* 

HO 0 

0 

* 

18 

0 

* 

wherein the Glu di-radical may be included p times, where p is an integer in the range of 1-3. 

Chem. 6 may also be referred to as gamma-Glu, or briefly gGlu, due to the fact that 

it is the gamma carboxy group of the amino acid glutamic acid which is here used for 

connection to another linker element, or to the epsilon-amino group of lysine. As explained 

10 above, the other linker element may, for example, be another Glu residue, or an OEG 

molecule. The amino group of Glu in turn forms an amide bond with the carboxy group of the 

protracting moiety, or with the carboxy group of, e.g., an OEG molecule, if present, or with 

the gamma-carboxy group of, e.g., another Glu, if present. 

Chem. 7 may also be referred to as alpha-Glu, or briefly aGlu, or simply Glu, due to 

15 the fact that it is the alpha carboxy group of the amino acid glutamic acid which is here used 

for connection to another linker element, or to the epsilon-amino group of lysine. 

20 

The above structures of Chem. 6 and Chem. 7 cover the L-form, as well as the D­

form of Glu. In particular embodiments, Chem. 6 and/or Chem. 7 is/are, independently, a) in 

the L-form, orb) in the D-form. 

In still further particular embodiments the linker has a) from 5 to 41 C-atoms; and/or 

b) from 4 to 28 hetero atoms. 

The concentration in plasma of the GLP-1 agonists of the invention may be 

determined using any suitable method. For example, LC-MS (Liquid Chromatography Mass 

25 Spectroscopy) may be used, or immunoassays such as RIA (Radio lmmuno Assay), ELISA 

(Enzyme-Linked lmmuno Sorbent Assay), and LOCI (Luminescence Oxygen 
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Channelinglmmunoasssay). General protocols for suitable RIA and ELISA assays are found 

in, e.g., WO09/030738 on p. 116-118. A preferred assay is the LOCI (Luminescent Oxygen 

Channeling Immunoassay), generally as described for the determination of insulin by 

Poulsen and Jensen in Journal of Biomolecular Screening 2007, vol. 12, p. 240-247 - briefly 

5 blood samples may be collected at desired intervals, plasma separated, immediately frozen, 

and kept at -20°C until analyzed for plasma concentration of the respective GLP-1 

agonist;the donor beads are coated with streptavidin, while acceptor beads are conjugated 

with a monoclonal antibody recognising a mid-IC-terminal epitope of the peptide;another 

monoclonal antibody, specific for the N-terminus, isbiotinylated;the three reactants are 

10 combined with the analyte and formed a two-sited immuno-complex;illumination of the 

complex releases singlet oxygen atoms from the donor beads, which are channeled into the 

acceptor beads and triggered chemiluminescence which may be measured in an Envision 

plate reader;the amount of light is proportional to the concentration of the compound. 

In one embodiment the term "Aib" as used herein refers to a-aminoisobutyric acid. 

15 PHARMACEUTICAL COMPOSITIONS 

An administered dose may contain from 5 mg- 100 mg of the GLP-1 agonist, or 

from 5-50 mg, or from 5-20 mg, or from 5-10 mg of the GLP-1 agonist. 

In one embodiment the composition is BYDUREON® (a long acting release formula 

of exenatide in PLGA particles). 

20 Pharmaceutical compositions comprising a GLP-1 agonist of the invention or a 

pharmaceutically acceptable salt, amide, or ester thereof, and a pharmaceutically acceptable 

excipient may be prepared as is known in the art. 

In one embodiment the term "excipient" broadly refers to any component other than 

the active therapeutic ingredient(s). The excipient may be an inert substance, an inactive 

25 substance, and/or a not medicinally active substance.The formulation of pharmaceutically 

active ingredients with various excipients is known in the art, see e.g. Remington: The 

Science and Practice of Pharmacy (e.g. 19th edition (1995), and any later editions).Non­

limiting examples of excipients are: solvents, diluents, buffers, preservatives, tonicity 

regulating agents (e.gisotonic agents), chelating agents, stabilisers (e.g. oxidation inhibitors, 

30 aggregation inhibitors, surfactants, and/or protease inhibitors). 

Examples of formulations include liquid formulations, i.e. aqueous formulations 

comprising water. A liquid formulation may be a solution, or a suspension. An aqueous 

formulation typically comprises at least 50% w/w water, or at least 60%, 70%, 80%, or even 

at least 90% w/w of water. 
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Alternatively, a pharmaceutical composition may be a solid formulation, e.g. a 

freeze-dried or spray-dried composition, which may be used as is, or whereto the physician 

or the patient adds solvents, and/or diluents prior to use. 

The pH in an aqueous formulation may be anything between pH 3 and pH 10, for 

5 example from about 7.0 to about 9.5; or from about 3.0 to about 7.0. 

Still further, a pharmaceutical composition may be formulated as is known in the art 

of oral formulations of insulinotropic compounds, e.g. using any one or more of the 

formulations described in WO 2008/145728. 

A composition may be administered in several dosage forms, for example as a 

10 solution; a suspension; an emulsion; a microemulsion; multiple emulsions; a foam; a salve; a 

paste; a plaster; an ointment; a tablet; a coated tablet; a chewing gum; a rinse; a capsule 

such as hard or soft gelatine capsules; a suppositorium; a rectal capsule; drops; a gel; a 

spray; a powder; an aerosol; an inhalant; eye drops; an ophthalmic ointment; an ophthalmic 

rinse; a vaginal pessary; a vaginal ring; a vaginal ointment; an injection solution; an in situ 

15 transforming solution such as in situ gelling, setting, precipitating, and in situ crystallisation; 

an infusion solution; or as an implant. 

A composition may further be compounded in a drug carrier or drug delivery system, 

e.g. in order to improve stability, bioavailability, and/or solubility. In a particular embodiment a 

composition may be attached to such system through covalent, hydrophobic, and/or 

20 electrostatic interactions. The purpose of such compounding may be, e.g., to decrease 

adverse effects, achieve chronotherapy, and/or increase patient compliance. 

A composition may also be used in the formulation of controlled, sustained, 

protracting, retarded, and/or slow release drug delivery systems. 

The composition may be administered by parenteral administration.Parenteral 

25 administration may be performed by subcutaneous, intramuscular, intraperitoneal, or 

intravenous injection by means of a syringe, optionally a pen-like syringe, or by means of an 

infusion pump. 

PRODUCTION PROCESSES 

In one embodiment GLP-1 peptides can be produced by appropriate derivatisation 

30 of an appropriate peptide backbone which has been produced by recombinant DNA 

technology or by peptide synthesis (e.g., Merrifield-type solid phase synthesis) as known in 

the art of peptide synthesis and peptide chemistry. 

In one embodiment the production of peptides like GLP-1 (7-37) and GLP-1 

analogues is well known in the art. The GLP-1 moiety of the GLP-1 peptide of the invention 
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(or fragments thereof) may for instance be produced by classical peptide synthesis, e.g., 

solid phase peptide synthesis using t-Boc or Fmoc chemistry or other well established 

techniques, see, e.g., Greene and Wuts, "Protective Groups in Organic Synthesis", John 

Wiley & Sons, 1999, Florencio Zaragoza D6rwald, "Organic Synthesis on solid Phase", 

5 Wiley-VCH Verlag GmbH, 2000, and "Fmoc Solid Phase Peptide Synthesis", Edited by W.C. 

Chan and P.D. White, Oxford University Press, 2000. 

In one embodiment GLP-1 agonists may be produced by recombinant methods, viz. 

by culturing a host cell containing a DNA sequence encoding the GLP-1 agonist and capable 

of expressing the peptide in a suitable nutrient medium under conditions permitting the 

10 expression of the peptide. Non-limiting examples of host cells suitable for expression of 

these peptides are: Escherichia coli,Saccharomyces cerevisiae, as well as mammalian BHK 

or CHO cell lines. 

In one embodiment GLP-1 agonists of the invention which include non-natural 

amino acids and/or a covalently attached N-terminal mono- or dipeptide mimetic may e.g. be 

15 produced as described in the experimental part. Or see e.g., Hodgson et al: "The synthesis 

of peptides and proteins containing non-natural amino acids", Chemical Society Reviews, 

vol. 33, no. 7 (2004), p. 422-430; and WO 2009/083549 A1 entitled "Semi-recombinant 

preparation of GLP-1 analogues". 

20 

EMBODIMENTS 

The following are non-limiting embodiments of the invention: 

1. A method for reduction of HbA1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, said method 

comprising administrationof a GLP-1 agonist to a subject in need thereof in an amount of at 

least 0.7 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

25 2. A method for treating or preventing obesity, for reducing body weight and/or food intake, or 

for inducing satiety, said method comprising administration of a GLP-1 agonist to a subject in 

need thereof in an amount of at least 0.7 mg per week, such an amount equivalent to at least 

0.7 mg semaglutide per week. 

3. The method according to any one of the preceding embodiments, wherein said method 

30 comprises delaying or preventing diabetic disease progression. 

4. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist has a half-life of at least 24 hours, such as at least 48 hours, at least 60 hours, or at 

least 72 hours, or such as at least 84 hours, at least 96 hours, or at least 108 hours, or 
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optionally at least 120 hours, at least 132 hours, or at least 144 hours, wherein said half-life 

optionally is determined by Assay (II). 

5. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered twice weekly or less often, once weekly or less often, such as less 

5 often than once weekly or once every secondly week or less often, or such as once every 

third week or less often or once a month or less often. 

6. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount of at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, 

such as at least 1.4 mg or at least 1.6 mg, per week. 

10 7. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 

1.2 mg, such as at least 1.4 mg or at least 1.6 mg, semaglutide per week.8. The method 

according to any one of the preceding embodiments, wherein said GLP-1 agonist is 

administered in an amount which provides an improved a) reduction in HbA1c orb) reduction 

15 in body weight compared to administration of 1.8 mg liraglutide or less, such as 0.8 mg 

liraglutide or less, per day.9. The method according to any one of the preceding 

embodiments, wherein said GLP-1 agonist is selected from the group consisting of 

semaglutide, exenatide, albiglutide, and dulaglutide. 

10. The method according to any one of the preceding embodiments, wherein said GLP-1 

20 agonist is administered by parenteral administration, such as subcutaneous injection. 

11. The method according to any one of the preceding embodiments, wherein said GLP-1 

agonist is administered simultaneously or sequentially with another therapeutic agent. 

12. The method according to any one of any one of the preceding embodiments, wherein the 

GLP-1 agonist is a GLP-1 peptide. 

25 13. The method according to any one of the preceding embodiments, wherein the GLP-1 

30 

peptide comprises the amino acid sequence of the formula (I): 

XaarXaaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa15-Ser-Xaa1a-Xaa19Xaa20GluXaa2r 

Xaa23-Ala-Xaa2s-Xaa25-Xaa2rPhe-lle-Xaa30-Trp-Leu-Xaa33-Xaa34-Xaa3s-Xaa35-

Xaa3rXaa3a-Xaa39-Xaa40-Xaa41-Xaa4rXaa43-Xaa44-Xaa4s-Xaa45 

wherein 

Formula (I) 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 1-3-hydroxy­

histidine, homohistidine, Na-acetyl-histidine, a-fluoromethyl-histidine, a-methyl­

histidine, 3- pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 
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Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa 16 is Val or Leu; 

Xaa 18 is Ser, Lys or Arg; 

Xaa 19 is Tyr or Gin; 

Xaa20 is Leu or Met; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa25 is Ala or Val; 

Xaa26 is Lys, Glu or Arg; 

Xaa27 is Glu or Leu; 

Xaa30 is Ala, Glu or Arg; 

Xaa33 is Val or Lys; 

Xaa34 is Lys, Glu, Asn or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg, Gly or Lys; 

Xaa37 is Gly, Ala, Glu, Pro, Lys, amide or is absent; 

Xaa3s is Lys, Ser, amide or is absent; 

Xaa39 is Ser, Lys, amide or is absent; 

Xaa40 is Gly, amide or is absent; 

Xaa41 is Ala, amide or is absent; 

Xaa42 is Pro, amide or is absent; 

Xaa43 is Pro, amide or is absent; 

Xaa44 is Pro, amide or is absent; 

Xaa45 is Ser, amide or is absent; 

Xaa45 is amide or is absent; 

provided that if Xaa3s, Xaa39, Xaa40, Xaa41, Xaa42, Xaa43, Xaa44, Xaa45 or Xaa45 is absent then 

30 each amino acid residue downstream is also absent. 

14. The method according to any one of the preceding embodiments, wherein said 

polypeptide is a GLP-1 peptide comprising the amino acid sequence of formula (II): 

XaarXaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa18-Tyr-Leu-Glu-Xaa22-

Xaa23-Ala-Ala-Xaa25-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa35-

35 Xaa37Xaa3s 
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wherein 

24 

Formula (II) 

Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,-hydroxy­

histidine, homohistidine, N°-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-

histidine, 3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine; 

Xaa8 is Ala, Gly, Val, Leu, lie, Lys, Aib, (1-aminocyclopropyl) carboxylic acid, (1-

aminocyclobutyl) carboxylic acid, (1-aminocyclopentyl) carboxylic acid, (1-

aminocyclohexyl) carboxylic acid, (1-aminocycloheptyl) carboxylic acid, or (1-

aminocyclooctyl) carboxylic acid; 

Xaa 18 is Ser, Lys or Arg; 

Xaa22 is Gly, Glu or Aib; 

Xaa23 is Gin, Glu, Lys or Arg; 

Xaa26 is Lys, Glu or Arg; Xaa30 is Ala, Glu or Arg; 

Xaa34 is Lys, Glu or Arg; 

Xaa35 is Gly or Aib; 

Xaa35 is Arg or Lys; 

Xaa31 is Gly, Ala, Glu or Lys; 

Xaa3s is Lys, amide or is absent. 

15. The method according toany one of the preceding embodiments, wherein said GLP-1 

20 peptide is selected from GLP-1 (7-35), GLP-1 (7-36), GLP-1 (7-36)-amide, GLP-1 (7-37), 

GLP-1 (7-38), GLP-1 (7-39), GLP-1 (7-40), GLP-1 (7-41) or an analogue or derivative 

thereof. 

16. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

25 residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

17. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises no more than 5 amino acid residues which have been substituted, 

inserted or deleted as compared to GLP-1 (7-37). 

18. The method according to any one of the preceding embodiments, wherein said GLP-1 

30 peptide comprises no more than 4 amino acid residues which are not encoded by the genetic 

code. 

19. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide is a DPPIV protected GLP-1 peptide. 

20. The method according to any one of the preceding embodiments, wherein GLP-1 peptide 

35 is DPPIV stabilised. 
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21. The method according to any one of the preceding embodiments, wherein said GLP-1 

peptide comprises an Aib residue in position 8. 

22. The method according to any one of the preceding embodiments, wherein the amino acid 

residue in position 7 of said GLP-1 peptide is selected from the group consisting of D-

5 histidine, desamino-histidine, 2-amino-histidine, f3-hydroxy-histidine, homohistidine, N°­

acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-pyridylalanine, 2-pyridylalanine 

and 4- pyridylalanine. 

23. The method according to any one of embodiments 7 to 16, wherein said GLP-1 peptide is 

attached to said hydrophilic spacer via the amino acid residue in position 23, 26, 34, 36 or 38 

10 relative to the amino acid sequence of GLP-1 (7-37). 

24. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is exendin-4, an exendin-4-analogue, or a derivative of exendin-4. 

25. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide comprises the amino acid sequence of the following formula: 

15 H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu 

Phe-1 le-GI u-T rp-Leu-Lys-Asn-G ly-G ly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-N H2 . 

26. The method according to any one of the preceding embodiments wherein one albumin 

binding residue via said hydrophilic spacer is attached to the C-terminal amino acid residue 

of said GLP-1 peptide. 

20 27. The method according to any one of the preceding embodiments, wherein a second 

albumin binding residue is attached to an amino acid residue which is not the C-terminal 

amino acid residue. 

28. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide is selected from the group consisting of semaglutide, albiglutide and dulaglitide. 

25 29. The method according to any one of the preceding embodiments, wherein the GLP-1 

peptide has the following structure: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly­

Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Aib-Arg. 

30. The method according to any one of the preceding embodiments, wherein the GLP-1 

30 peptide has the following structure: 

(His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu­

Gly-Gln-Ala-Ala-Lys-Glu-Phe-lle-Ala-Trp-Leu-Val-Lys-Gly-Arg )2-

genetically fused to human albumin. 

31. The method according to any one of the preceding embodiments wherein the GLP-1 

35 peptide is dulaglitide. 
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32. The method according to any one of the preceding embodiments wherein the GLP-1 

agonist has an EC50 at or below 3000pM, such as at or below 500pM or at or below 1 00pM, 

optionally determined by Assay (I). 

5 33. A GLP-1 agonist for use in the reduction of HbA 1 c or for use in the prevention or 

treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non-insulin 

dependent diabetes comprising administering a GLP-1 agonist in an amount of at least 0.7 

mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week. 

34. A GLP-1 agonist for use in the prevention or treatment of obesity, in the reduction of body 

10 weight and/or food intake, or in the induction satiety comprising administering a GLP-1 

agonist in an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 

mg semaglutide per week. 

15 

35. A GLP-1 agonist for use according to embodiment 33 or 34, wherein the GLP-1 agonist 

and/or administration is as defined in any of embodiments 1-32 or 40. 

36. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in reduction of HbA 1 c or for prevention or treatment of type 2 diabetes, 

hyperglycemia, impaired glucose tolerance, or non-insulin dependent diabetes, wherein said 

GLP-1 agonist is administered in an amount of at least 0.7 mg per week, such an amount 

20 equivalent to at least 0.7 mg semaglutide per week. 

37. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

excipients for use in the prevention or treatment of obesity, in the reduction of body weight 

and/or food intake, or in the induction satiety, wherein said GLP-1 agonist is administered in 

an amount of at least 0.7 mg per week, such an amount equivalent to at least 0.7 mg 

25 semaglutide per week. 

30 

38. A composition for use according to any one of the preceding embodiments, wherein said 

GLP-1 agonist and/or administration is as defined in any one of embodiments 1-32 or 40. 

39. A composition for use according to any one of the preceding embodiments, wherein said 

composition comprises the Bydureon® composition. 

40. The method according to any one of the preceding claims, wherein the method 

comprises prevention, treatment, reduction or induction in one or more diseases or 

conditions defined in any one of the previous embodiments. 
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EXAMPLES 

Abbreviations 

The following abbreviations are used in the following, in alphabetical order: 

ADA: American Diabetes Association 

Example 1: The Glp-1 Peptide Semaglutide Provides Reduced HbA1 c and Body Weight 

Semaglutide is a unique acylated GLP-1 peptide with a half-life of 160 hours. The 

aim was to investigate HbA 1 c dose-response of once-weekly doses of semaglutide (five 

dose-levels) in subjects with type 2 diabetes. Safety, tolerability and pharmacodynamics of 

semaglutide versus placebo and open-label once-daily liraglutide were also investigated. 

Materials and methods 

Liraglutide may be prepared as described in Example 37 of WO98/08871. 

Semaglutide may be prepared as described in Example 4 of WO2006/097537. The 

composition of the GLP-1 agonists administered may be formulated as isotonic aqueous 

15 solutions with a phosphate buffer, such as a sodium dihydrogen phosphate buffer.having a 

pH in the range 7 .0-9.0, such as pH 7.4 or pH8.15, for example further comprising the 

excipients propylene glycol and phenol. The composition of the GLP-1 agonists administered 

may be as described in WO2003/002136 or WO2005/049061. The placebo composition may 

be identical to the composition of the GLP-1 agonists, but not containing a GLP-1 agonist. 

20 In a 12-week, randomised, double-blind, placebo-controlled trial, 411 human 

subjects (n=43-50 per group) with type 2 diabetes were exposed. Participants (male/female 

65/35%; baseline HbA1c (mean±SD) 8.1±0.8%; baseline body weight 87.5±13.8 kg; duration 

of diabetes 2.6±3.1 years; metformin only/diet and exercise alone 80/20%) received 

subcutaneous injection of one of five semaglutide doses (0.1-1.6 mg) once weekly, open-

25 label liraglutide (1.2 mg, 1.8 mg) once daily, or placebo once weekly. Two of the semaglutide 

doses were titrated (T) in weekly increments of 0.4 mg. The primary endpoint was change in 

HbA 1 c from baseline. Secondary efficacy endpoints included proportion of subjects reaching 

ADA HbA 1 c target ( <7%) and change in body weight. Change and percentage to target were 

analysed by ANOVA and logistic regression, respectively. Comparisons between 

30 semaglutide and liraglutide were not corrected for multiplicity.Baseline characteristics of the 

subjects are shown in Table 1. 

Table 1. Baseline characteristics of subjects 
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Semaglutide Liraglutide 

Placebo 0.1 0.2 0.4 0.8 0.8 1.6 1.2 1.8 

mg mg mg mg mgT mgT mg mg 

Exposed* 46 47 43 48 42 43 47 45 50 

subjects 

D&E: 22:78 23:77 14:86 23:77 19:81 16:84 19:81 18:82 24:76 

metformin 

(%) 

Female: 39:61 34:66 30:70 23:77 48:52 37:63 45:55 31:69 30:70 

male(%) 

Age (years) 55.3 55.2 54.7 53.8 55.0 55.9 56.4 54.8 54.3 

(10.6) (10 .1) (10.0) (10.2) (9.7) (7.9) (10.5) (9.2) (10.1) 

Duration of 2.4 3.6 2.3 2.0 3.0 2.6 1.8 3.3 2.5 

diabetes (3.3) (5.0) (2.7) (2.3) (3.0) (2.1) (2.0) (3.4) (2.6) 

(years) 

HbA1c (%) 8.1 8.2 8.2 8.1 8.2 8.0 8.0 8.0 8.1 

(0.8) (0.9) (0.9) (0.9) (0.9) (0.8) (0.7) (0.8) (0.7) 

FPG 8.9 9.8 9.5 9.3 9.5 9.6 9.0 9.0 9.3 

(mmol/L) (1.5) (2.7) (2.5) (2.1) (2.4) (2.1) (1.9) (2.3) (2.0) 

Weight (kg) 90.5 89.5 86.3 87.0 85.9 85.7 84.5 90.5 87.2 

(13.0) (14.2) (15.1) (14.0) (15.1) (12.6) (14.0) (13.5) (13.1) 

BMI (kg/m,!) 31.7 31.5 30.4 29.7 30.7 31.2 30.9 31.0 30.9 

(3.8) (4.6) (3.9) (4.5) (4.5) (4.2) (4.7) (4.6) (4.6) 

Data are mean (SD) unless otherwise stated. *:Number of subjects exposed to actual 

treatment.D&E:Diet and exercise. FPG:Fasting plasma glucose. BMI: Body mass index. 

Results 

In the full analysis set, semaglutide (~0.2 mg) dose-dependently reduced HbA 1 c 

from baseline (Fig. 1 ), and increased the likelihood of achieving HbA 1 c <7% (p<0.05 vs. 

placebo for doses 2:0.2 mg). The results with respect to change in HbA 1 c are shown in Fig. 1. 

The change in HbA 1 c in fig. 1 is from baseline at week 12. Fig. 2 shows the change in 

HbA1c over time with the different treatments. Treatment with semaglutide 2:0.8 mg 

10 numerically brought more patients to target than liraglutide 1.8 mg (0.8 mg T 69%, 0.8 mg 

73%, 1.6 mg T 81% vs. liraglutide 1.8 mg 57%).The results (see e.g. Fig. 1) shows that 

treatment with semaglutide 0.8 mg, 0.8 mg T, or 1 .6 mg T improved reduction of HbA 1 c 
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compared to treatment with liraglutide 1.2 mg or 1.8 mg; furthermore, treatment with 

semaglutide 1.6 mg Twas statistically superior to treatment with liraglutide 1.2 mg or 1.8 mg 

with respect to reduction of HbA 1 c (based on unadjusted means). Fig. 3 shows the 

percentage and the number of subjects reaching the AACE or ADA criteria for glycaemic 

5 control with the different treatments. The results (see Fig. 3) shows that treatment with 

semaglutide 0.8 mg, 0.8 mg T, or 1.6 mg T improved the percentage and the number of 

subjects reaching the AACE or ADA criteria for glycaemic control compared to treatment with 

liraglutide 1.2 mg or 1.8 mg. 

Body weight was dose-dependently reduced from baseline by up to 4.8 kg vs. 

10 placebo 1.2 kg (p<0.01 for doses 2::0.8 mg). Fig. 4 and 5 shows mean body weight change 

versus time and body weight change from baseline at week 12, respectively, with the 

different treatments. The results (see e.g. Fig. 5) shows that treatment with semaglutide 0.8 

mg, 0.8 mg T, or 1.6 mg T increased reduction of body weight compared to treatment with 

liraglutide1 .2 mg or 1.8 mg. Furthermore, the results (see e.g. Fig. 5) shows that treatment 

15 with semaglutide 0.8 mg T or 1.6 mg Twas statistically superior to treatment with liraglutide 

1.8 mg with respect to reduction of body weight; and that treatment with semaglutide 0.8 mg, 

0.8 mg T, or 1.6 mg Twas statistically superior to liraglutide 1.2 mg with respect to reduction 

of body weight (based on unadjusted means). 

There were no reports of pancreatitis or treatment-related changes in blood 

20 calcitonin. Proportion of subjects with nausea and vomiting increased with dose, but were 

generally mild or moderate and ameliorated by titration. Withdrawals due to gastrointestinal 

adverse events were 4.7%-27.7% for semaglutide and 2.2%-10% for liraglutide. Few 

subjects reported minor hypoglycaemia (semaglutide n=5, liraglutide n=3); no major 

hypoglycaemia. Injection site reactions were reported by 7 subjects: semaglutide n=2; 

25 liraglutide n=5. One subject (semaglutide 1.6 mg T) developed low titre non-neutralising anti­

semaglutide antibodies (no cross-reaction to native GLP-1 ). 

Conclusion 

Over 12 weeks, semaglutide dose-dependently reduced HbA 1 c and body weight. 

30 The effect of semaglutide 0.4 mg on glycaemic control and body weight was comparable to 

that of liraglutide 1.2 mg, while semaglutide 2::0.8 mg appeared to bring more subjects to 

target and provided better weight loss than liraglutide 1.8 mg. No semaglutide safety 

concerns were identified. Dose escalation was not a major focus of this trial and it will be 

optimised in future clinical trials. 

35 
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Pharmacological Methods 

Assay (I): In Vitro Potency 

The purpose of this example is to test the activity, or potency, of GLP-1 agonists in 

vitro. The potencies of GLP-1 agonists may be determined as described below, i.e. as the 

5 stimulation of the formation of cyclic AMP (cAMP) in a medium containing membranes 

expressing the human GLP-1 receptor. 

Principle 

Purified plasma membranes from a stable transfected cell line, BHK467-12A (tk­

ts13), expressing the human GLP-1 receptor are stimulated with the GLP-1 agonist in 

10 question, and the potency of cAMP production is measured using the AlphaScreenTMcAMP 

Assay Kit from Perkin Elmer Life Sciences. The basic principle of The AlphaScreen Assay is 

a competition between endogenous cAMP and exogenously added biotin-cAMP. The capture 

of cAMP is achieved by using a specific antibody conjugated to acceptor beads. 

Cell culture and preparation of membranes 

15 A stable transfected cell line and a high expressing clone are selected for screening. 

The cells are grown at 5% CO2 in DMEM, 5% FCS, 1% Pen/Strep (Penicillin/Streptomycin) 

and 0.5 mg/ml of the selection marker G418. Cells at approximate 80% confluence 

are washed 2X with PBS and harvested with Versene (aqueous solution of the tetrasodium 

salt of ethylenediaminetetraacetic acid), centrifuged 5 min at 1000 rpm and the supernatant 

20 removed. The additional steps are all made on ice. The cell pellet is homogenised by the 

Ultrathurax for 20-30 sec. in 10 ml of Buffer 1 (20 mM Na-HEPES, 10 mM EDTA, pH=7.4), 

centrifuged 15 min at 20,000 rpm and the pellet resuspended in 10 ml of Buffer 2 (20 mM 

Na-HEPES, 0.1 mM EDTA, pH=7.4). The suspension is homogenised for 20-30 sec and 

centrifuged 15 min at 20,000 rpm. Suspension in Buffer 2, homogenisation and centrifugation 

25 

30 

is repeated once and the membranes are resuspended in Buffer 2. The protein concentration 

is determined and the membranes stored at -80°C until use. 

The assay is performed in ½-area 96-well plates, flat bottom (e.g. Costar cat. 

no:3693). The final volume per well is 50 µI. 

Solutions and reagents 

Exemplary solutions and reagents are given below. 

AlphaScreencAMP Assay Kit from Perkin Elmer Life Sciences (cat. No: 6760625M); 

containing Anti-cAMP Acceptor beads (10 U/µI), Streptavidin Donor beads (10 U/µI) and 

Biotinylated-cAMP (133 U/µI). 

AlphaScreen Buffer, pH=7.4: 50 mM TRIS-HCI (Sigma, cat.no: T3253); 5 mM 
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HEPES (Sigma, cat.no: H3375); 10 mMMgCl2 , 6H20 (Merck, cat.no: 5833); 150 mMNaCI 

(Sigma, cat.no: S9625); 0.01 % Tween (Merck, cat.no: 822184 ). The following was added to 

the AlphaScreen Buffer prior to use (final concentrations indicated): BSA (Sigma, cat. no. 

A7906): 0.1%; IBMX (Sigma, cat. no. 15879): 0.5 mM; ATP (Sigma, cat. no. A7699): 1 mM; 

5 GTP (Sigma, cat. no. G8877): 1 µM. 

10 

cAMP standard (dilution factor in assay= 5): cAMP Solution: 5 µL of a 5 mMcAMP­

stock + 495 µL AlphaScreen Buffer. 

Suitable dilution series in AlphaScreen Buffer are prepared of the cAMP standard as 

well as the GLP-1 agonist to be tested, e.g. the following eight concentrations of the GLP-1 
-7 -8 -9 -10 -11 -12 -13 -14 -6 

agonist:10 ,10 ,10 ,10 ,10 ,10 ,10 and10 M,andaseriesfrom,e.g.,10 to 
-11 

3x10 of cAMP. 

Membrane/Acceptor beads 

Use hGLP-1/ BHK 467-12A membranes; 6 µg/well corresponding to 0.6 mg/ml (the 

amount of membranes used pr. well may vary) 

15 "No membranes": Acceptor Beads (15µg/ml final) in AlphaScreen buffer 

20 

"6 µg/well membranes": membranes + Acceptor Beads (15µg/ml final) in 

AlphaScreen buffer 

Add 10 µI "No membranes" to the cAMP standard (per well in duplicates) and the 

positive and negative controls 

Add 10 µI "6 µg/well membranes" to GLP-1 and GLP-1 agonists (per well in 

duplicates/triplicates) 

Pos. Control: 10 µI "no membranes" + 10 µI AlphaScreen Buffer 

Neg. Control: 10 µI "no membranes"+ 10 µI cAMP Stock Solution (50µM) 

As the beads are sensitive to direct light, any handling is in the dark (as dark as 

25 possible), or in green light. All dilutions are made on ice. 

Procedure 

1. Make the AlphaScreen Buffer. 

2. Dissolve and dilute the GLP-1 agonists/cAMP standard in AlphaScreen Buffer. 

3. Make the Donor Beads solution and incubate 30 min. at RT. 

30 4. Add the cAMP/GLP-1 agonists to the plate: 10 µI per well. 

5. Prepare membrane/Acceptor Beads solution and add this to the plates: 10 µI per 

well. 

6. Add the Donor Beads: 30 µI per well. 

7. Wrap the plate in aluminum foil and incubate on the shaker for 3 hours (very slowly) 

35 at RT. 
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8. Count on AlphaScreen - each plate pre incubates in the AlphaScreen for 3 minutes 

before counting. 

The EC50 [pM] values may be calculated using the Graph-Pad Prism software 

(version 5). If desired, the fold variation in relation to GLP-1 may be calculated as EC50 (GLP-

5 1 )/ EC50 (analogue)- 3693.2. 

Assay (II): Half-life in Minipigs 

The purpose of this study is to determine the protraction in vivo of GLP-1 agonists 

after i.v. administration to minipigs, i.e. the prolongation of their time of action. This is done in 

a pharmacokinetic (PK) study, where the terminal half-life of the GLP-1 agonist in question is 

10 determined. By terminal half-life is generally meant the period of time it takes to halve a 

certain plasma concentration, measured after the initial distribution phase. 

Male Gottingenminipigsare obtained from EllegaardGottingenMinipigs (Dalmose, 

Denmark) approximately 7-14 months of age and weighing from approximately 16-35 kg are 

used in the studies. The minipigs are housed individually and fed restrictedly once or twice 

15 daily with SOS minipig diet (Special Diets Services, Essex, UK). After at least 2 weeks of 

acclimatisation two permanent central venous catheters are implanted in vena cava caudalis 

or cranialis in each animal. The animals are allowed 1 week recovery after the surgery, and 

are then used for repeated pharmacokinetic studies with a suitable wash-out period between 

dosings. 

20 The animals are fasted for approximately 18 h before dosing and for at least 4 h 

after dosing, but have ad libitum access to water during the whole period. 

The GLP-1 agonist is dissolved in 50 mM sodium phosphate, 145 mM sodium 

chloride, 0.05% tween 80, pH 7.4 to a concentration of usually from 20-60 nmol/ml. 

Intravenous injections (the volume corresponding to usually 1-2 nmol/kg, for example 

25 O.O33ml/kg) of the compounds are given through one catheter, and blood is sampled at 

predefined time points for up till 13 days post dosing (preferably through the other catheter). 

Blood samples (for example 0.8 ml) are collected in EDTA buffer (8mM) and then centrifuged 

at 4°C and 1942G for 10 minutes. Plasma is pippetted into Micronic tubes on dry ice, and 

kept at -2O°C until analyzed for plasma concentration of the respective GLP-1 compound 

30 using ELISA or a similar antibody based assay or LC-MS. Individual plasma concentration­

time profiles are analyzed by a non-compartmental model in WinNonlin v. 5.0 (Pharsight Inc., 

Mountain View, CA, USA), and the resulting terminal half-lives (harmonic mean) determined. 
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Assay (Ill): Effect on Blood Glucose and Body Weight 

The purpose of the study is to verify the effect of GLP-1 agonists on blood glucose 

(BG) and body weight (BW) in a diabetic setting.GLP-1 agonists may be tested in a dose­

response study in an obese, diabetic mouse model (db/db mice) as described in the 

5 following. 

Fifty db/db mice (Taconic, Denmark), fed from birth with the diet NIH31 (NIH 31M 

Rodent Diet, commercially available from Taconic Farms, Inc., US, see www.taconic.com), 

are enrolled for the study at the age of 7-9 weeks The mice are given free access to standard 

chow (e.g. Altromin 1324, Brogaarden, Gentofte, Denmark) and tap water and kept at 24 °C. 

10 After 1-2 weeks of acclimatisation, the basal blood glucose is assessed twice on two 

consecutive days (i.e. at 9 am). The 8 mice with the lowest blood glucose values may be 

excluded from the experiments. Based on the mean blood glucose values, the remaining 42 

mice may be selected for further experimentation and allocated to 7 groups (n=6) with 

matching blood glucose levels. The mice may be used in experiments with duration of 5 days 

15 for up to 4 times. After the last experiment the mice are euthanised. 

The seven groups may receive treatment as follows: 

1: Vehicle, subcutaneous 

2: GLP-1 agonist, 0.3 nmol/kg, subcutaneous 

3: GLP-1 agonist, 1.0 nmol/kg, subcutaneous 

20 4: GLP-1 agonist, 3.0 nmol/kg, subcutaneous 

5: GLP-1 agonist, 10 nmol/kg, subcutaneous 

6: GLP-1 agonist, 30 nmol/kg, subcutaneous 

7: GLP-1 agonist, 100 nmol/kg, subcutaneous 

25 

Vehicle: 50mM sodium phosphate, 145 mM sodium chloride, 0.05% tween 80, pH 7.4. 

The GLP-1 agonist is dissolved in the vehicle, e.g. to concentrations of 0.05, 0.17, 

0.5, 1.7, 5.0 and 17.0 nmol/ml. Animals are dosed subcutaneous with a dose-volume of 6 

ml/kg (i.e. 300 µI per 50 g mouse). 

On the day of dosing, blood glucose is assessed at time -½h (8.30 am), where after 

the mice are weighed. The GLP-1 agonist is dosed at approximately 9 am (time 0). On the 

30 day of dosing, blood glucose is assessed e.g. at times 1, 2, 4 and 8 h (10 am, 11 am, 1 pm 

and 5 pm). 

35 

On the following days, the blood glucose is assessed e.g. at time 24, 48, 72, and 

96h after dosing (i.e. at 9 am on day 2, 3, 4, 5). On each day, the mice are weighed following 

blood glucose sampling. 

The mice are weighed individually on a digital weight. 
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Samples for the measurement of blood glucose are obtained from the tail tip 

capillary of conscious mice. Blood, 10 µI, is collected into heparinised capillaries and 

transferred to 500 µI glucose buffer (EKF system solution, Eppendorf, Germany). The 

glucose concentration is measured using the glucose oxidase method (glucose analyser 

5 Biosen 5040, EKF Diagnostic, GmbH, Barleben, Germany). The samples are kept at room 

temperature for up to 1 h until analysis. If analysis has to be postponed, samples are kept at 

4 °C for a maximum of 24 h. 

ED50 is the dose giving rise to half-maximal effect in nmol /kg. This value is 

calculated on the basis of the ability of the GLP-1 agonists to lower body weight as well as 

10 the ability to lower blood glucose, as explained below. 

ED50 for body weight is calculated as the dose giving rise to half-maximum effect on 

delta BW 24 hours following the subcutaneous administration of the GLP-1 agonist. For 

example, if the maximum decrease in body weight after 24 hours is 4.0 g, then ED50 

bodyweight would be that dose in nmol/kg which gives rise to a decrease in body weight after 

15 24 hours of 2.0 g. This dose (ED50 body weight) may be read from the dose-response curve. 

ED50 for blood glucose is calculated as the dose giving rise to half-maximum effect 

on AUC delta BG 8 hours following the subcutaneous administration of the GLP-1 agonist. 

The ED50 value may only be calculated if a proper sigmoidal dose-response 

relationship exists with a clear definition of the maximum response. Thus, if this would not be 

20 the case the GLP-1 agonist in question is re-tested in a different range of doses until the 

sigmoidal dose-response relationship is obtained. 

Assay (IV): Effect on Food Intake 

The purpose of this experiment is to investigate the effect of GLP-1 agonists on food 

intake in pigs. This is done in a pharmacodynamic (PD) study as described below, in which 

25 food intake is measured 1, 2, 3, and 4 days after administration of a single dose of the GLP-1 

agonist, as compared to a vehicle-treated control group. 

Female Landrace Yorkshire Duroc (LYD) pigs, approximately 3 months of age, 

weighing approximately 30-35 kg are used (n=3-4 per group). The animals are housed in a 

group for 1-2 weeks during acclimatisation to the animal facilities. During the experimental 

30 period the animals are placed in individual pens from Monday morning to Friday afternoon for 

measurement of individual food intake. The animals are fed ad libitum with pig fodder 

(Svinefoder, Antonio) at all times both during the acclimatisation and the experimental period. 

Food intake is monitored on line by logging the weight of fodder every 15 minutes. The 

system used is Mpigwin (Ellegaard Systems, Faaborg, Denmark). 
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The GLP-1 agonists are dissolved in a phosphate buffer (50 mM phosphate, 0.05% 

tween 80, pH 8) e.g. at concentrations of 12, 40, 120, 400 or 1200 nmol/ml corresponding to 

doses of 0.3, 1, 3, 10, or 30 nmol/kg. The phosphate buffer served as vehicle. Animals are 

dosed with a single subcutaneous dose of the GLP-1 agonist or vehicle (dose volume 0.025 

5 ml/kg) on the morning of day 1, and food intake is measured for 4 days after dosing. On the 

last day of each study, 4 days after dosing, a blood sample for measurement of plasma 

exposure of the GLP-1 agonist is taken from the heart in anaesthetised animals. The animals 

are thereafter euthanised with an intra-cardial overdose of pentobarbitone. Plasma content of 

the GLP-1 agonist is analysed using ELISA or a similar antibody based assay. 

10 

15 

Food intake is calculated as mean ± SEM 24 h food intake on the 4 days. Statistical 

comparisons of the 24 hour food intake in the vehicle vs. GLP-1 agonist group on the 4 days 

are done using one-way or two-way-ANOVA repeated measures, followed by Bonferroni 

post-test. 

Assay (V): Stability againstDegradation by Intestinal Enzymes 

The purpose of this example is to test the stability against degradation by intestinal 

enzymes. GLP-1(7-37) may be used in the assay as a comparative compound.The strongest 

proteolytic activities in the intestine are of pancreatic origin and include the serine 

endopeptidases trypsin, chymotrypsin, and elastase as well as several types of 

carboxypeptidases. An assay with small intestine extract from rats was developed and used 

20 as described in the following. 

Extracts from rat small intestine 

Small intestines are prepared from rats and flushed with 8 ml of 150 mMNaCI, 20 

mMHepes pH 7.4. The solutions are centrifuged for 15 min at 4,600 rpm in a 

HeraeusMultifuge 3 S-R centrifuge with a 75006445 rotor. The supernatants are removed 

25 and filtered through a 0.22 µm Millipore Millex GV PVDF membrane. Filtrates of several 

animals are pooled to average out individual differences. 

30 

The protein content of the obtained extracts is determined by Bradford Assay (see 

e.g. Analytical Biochemistry (1976), vol. 72, p. 248-254, and Analytical Biochemistry (1996), 

vol. 236 p. 302-308). 

Degradation assay 

2.5 nmol of the GLP-1 agonists to be tested are incubated with the intestinal extract 

in a volume of 250 µI at 37°C over a period of one hour. Intestinal samples are assayed in 

presence of 20 mMHepes at pH 7.4. The concentration of the intestinal extract is titrated in 

pilot experiments so that the half-life (t½) of GLP-1 (7-37) is in the range of 10-20 minutes. 
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The small intestine extract is used at a concentration of 1.4 µg/ml. All components except for 

the intestinal extract are mixed and pre-warmed for ten minutes at 37°C. Immediately after 

addition of the intestinal extract a sample of 50 µI is taken and mixed with the same volume 

of 1 % trifluoroacetic acid (TFA). Further samples are taken accordingly after 15, 30, and 60 

minutes. 

Sample analysis 

UPLC analysis: 10 µI of the samples are analysed by UPLC using a Waters Acquity 

system with a BEH C18 1.7 µm 2.1 x 50 mm column and a 30 to 65% gradient of 0.1 % TFA 

and 0.07% TFA in acetonitrile over 5 minutes at a flow rate of 0.6 ml/min. After baseline 

10 subtraction the peak integrals of the intact compounds in the HPLC chromatogram recorded 

at a wavelength of 214 nm are determined. 

MALDI-TOF analysis: 1 µI of each sample is transferred to a Bruker/Eppendorf PAC 

HCCA 384 MALDI target. Analysis is performed with a BrukerAutoflex matrix-assisted laser 

desorption and ionisation - time of flight (MALDI-TOF) mass spectrometer using the pre-

15 defined method "PAC_measure" with an extended detection range of 500 to 5000 Da and the 

pre-defined calibration method "PAC_calibrate". 

Data analysis: The peak integrals of the HPLC chromatograms are plotted against 

time. The half-life of the respective compound is calculated by fitting the data using 

SigmaPlot 9.0 software and an equation for a 2-parameter exponential decay. For each GLP-

20 1 agonist tested, the relative half-life (relative T ½) is calculated as the half-life (T ½) of the 

compound in question, divided by the half-life (T ½) of GLP-1 (7-37), determined in the same 

way. 

25 While certain features of the invention have been illustrated and described herein, 

many modifications, substitutions, changes, and equivalents will now occur to those of 

ordinary skill in the art. It is, therefore, to be understood that the appended claims are 

intended to cover all such modifications and changes as fall within the true spirit of the 

invention. 
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CLAIMS 

1. A method for 

a) reduction of HbA1c; 

5 b) prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or 

non-insulin dependent diabetes; or 

c) prevention or treatment of obesity, reducing body weight and/or food intake, or inducing 

satiety; 

wherein said method comprises administration of a GLP-1 agonist to a subject in need 

10 thereof, 

wherein said GLP-1 agonist 

i) has a half-life of at least 72 hours, wherein said half-life optionally is determined by Assay 

(II); 

ii) is administered in an amount of at least 0.7 mg per week, such an amount equivalent to at 

15 least 0.7 mg semaglutide per week; and 

iii) is administered once weekly or less often. 

2. The method according to any one of the preceding claims, wherein said GLP-1 agonist 

has a half-life of at least 96 hours, at least 120 hours, or at least 144 hours, wherein said 

20 half-life optionally is determined by Assay (II). 

25 

3. The method according to any one of the preceding claims, wherein the GLP-1 agonist has 

an EC50 at or below 3000pM, such as at or below 500pM or at or below 1 00pM, optionally 

determined by Assay (I). 

4. Themethod according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered in an amount of 

i) at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such as at least 1.4 mg or at least 1.6 

mg, per week; or 

30 ii) in an amount equivalent to at least 0.8 mg, at least 1.0 mg, or at least 1.2 mg, such as at 

least 1.4 mg or at least 1.6 mg, semaglutide per week. 

35 

5. The method according to any one of any one of the preceding claims, wherein the GLP-1 

agonist is a GLP-1 peptide. 
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6. The method according to any one of the preceding claims, wherein said GLP-1 peptide 

comprises no more than 15, such as no more than 10 or no more than 6, amino acid 

residues which have been substituted, inserted or deleted as compared to GLP-1 (7-37). 

5 7. Themethod according to any one of the preceding claims, wherein said GLP-1 agonist is 

selected from the group consisting of semaglutide, exenatide, albiglutide, and dulaglutide. 

10 

8. The method according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered by parenteral administration, such as subcutaneous (s.c.) injection. 

9. The method according to any one of the preceding claims, wherein said GLP-1 agonist is 

administered simultaneously or sequentially with another therapeutic agent. 

10. The method according to any one of the preceding claims, wherein the method 

15 comprises prevention, treatment, reduction or induction in one or more diseases or 

conditions selected from a) and b), a) and c), b) and c), or a), b) and c) as defined in claim 1. 

11. A GLP-1 agonist for use in 

a) the reduction of HbA 1 c; 

20 b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, 

or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

inducing satiety; 

wherein said use comprises administration ofsaid GLP-1 agonist in an amount of at least 0.7 

25 mg per week, such an amount equivalent to at least 0.7 mg semaglutide per week, 

and wherein said GLP-1 agonist and/or administration optionally is as defined in any of 

claims 1-10. 

12. A composition comprising a GLP-1 agonist and one or more pharmaceutically acceptable 

30 excipients for use in 

a) the reduction of HbA 1 c; 

b) the prevention or treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, 

or non-insulin dependent diabetes; or 

c) the prevention or treatment of obesity, for reducing body weight and/or food intake, or for 

35 inducing satiety; 
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wherein said GLP-1 agonist 

i) has a half-life of at least 72 hours, wherein said half-life optionally is determined by Assay 

(II); and 

ii) is administered in an amount of at least 0. 7 mg per week, such an amount equivalent to at 

5 least 0. 7 mg semaglutide per week; and 

10 

wherein said composition is administered once weekly or less often, and 

wherein said GLP-1 agonist and/or administration optionally is as defined in any of claims 1-

10. 
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ABSTRACT 

The invention relates to use of long-acting GLP-1 peptides in certain dosage 

regimes for the treatment of type 2 diabetes, obesity, etc. 
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Fig. 1 
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SEQUENCE LISTING 

<110> Novo Nordisk A/S 

<120> USE OF LONG-ACTING GLP-1 PEPTIDES 

<130> 8545.010-EP 

<160> 6 

<170> Patentin version 3.5 

<210> 1 
<211> 31 
<212> PRT 
<213> Homo sapiens 

<400> 1 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly 
20 25 30 

<210> 2 
<211> 39 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> GLP-1 agonist 

<220> 
<221> MISC_FEATURE 
<222> (1) .. (1) 
<223> This residue is H-His 

<220> 
<221> MISC_FEATURE 
<222> (39) .. (39) 
<223> This residue is Ser-NH2 

<400> 2 

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu 
1 5 10 15 

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser 
35 

<210> 3 
<211> 30 
<212> PRT 
<213> Artificial Sequence 
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<220> 
<223> GLP-1 agonist 

<220> 
<221> MISC_FEATURE 
<222> (2) .. (2) 
<223> Aib 

<220> 
<221> MISC_FEATURE 
<222> (29) .. (29) 
<223> Aib 

<400> 3 

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg 

<210> 4 
<211> 60 
<212> PRT 

20 25 30 

<213> Artificial Sequence 

<220> 
<223> GLP-1 agonist 

<220> 
<221> 
<222> 
<223> 

<400> 

MISC_FEATURE 
(60) .. (60) 
genetically fused to human albumin 

4 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg His Gly 
20 25 30 

Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gln Ala 
35 40 45 

Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg 
50 55 60 

<210> 5 
<211> 40 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> GLP-1 agonist 
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<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 

MISC_FEATURE 
(1) .. (1) 
L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 
beta-hydroxy-histidine, homohistidine, Nalpha-acetyl-histidine, 
alpha-fluoromethyl-histidine, alpha-methyl-histidine, 
3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine 

MISC_FEATURE 
(2) .. (2) 
Ala, Gly, Val, Leu, Ile, Lys, Aib, (1-aminocyclopropyl)carboxylic 
acid, (1- aminocyclobutyl) carboxylic acid, 
(1-aminocyclopentyl)carboxylic acid, 
(1-aminocyclohexyl)carboxylic acid, 

MISC_FEATURE 
(10) .. (10) 

Val or Leu 

MISC_FEATURE 
(12) .. (12) 
Ser, Lys or Arg 

MISC_FEATURE 
(13) .. (13) 
Tyr or Gln 

MISC_FEATURE 
(14) .. (14) 
Leu or Met 

MISC_FEATURE 
(16) .. (16) 
Gly, Glu or Aib 

MISC_FEATURE 
(17) .. (17) 
Gln, Glu, Lys or Arg 

MISC_FEATURE 
(19) .. (19) 
Ala or Val 

MISC_FEATURE 
(20) .. (20) 
Lys, Glu or Arg 

MISC_FEATURE 
(21) .. (21) 
Glu or Leu 

<221> MISC_FEATURE 
<222> (24) .. (24) 
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<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 

Ala, Glu or Arg 

MISC_FEATURE 
(27) .. (27) 

Val or Lys 

MISC_FEATURE 
(28) .. (28) 
Lys, Glu, Asn 

MISC_FEATURE 
(29) .. (29) 
Gly or Aib 

MISC_FEATURE 
(30) .. (30) 

or Arg 

Arg, Gly or Lys 

MISC_FEATURE 
(31) .. (31) 
Gly, Ala, Glu, Pro, Lys, amide or absent 

MISC_FEATURE 
(32) .. (32) 
Lys, Ser, amide or absent 

MISC_FEATURE 
(33) .. (33) 
Ser, Lys, amide or absent, provided that this residue is absent 
if any of the preceding residues are absent 

MISC_FEATURE 
(34) .. (34) 
Gly, amide or absent, provided that this residue is absent if any 
of the preceding residues are absent 

MISC_FEATURE 
(35) .. (35) 
Ala, amide or absent, provided that this residue is absent if any 
of the preceding residues are absent 

MISC_FEATURE 
(36) .. (36) 
Pro, amide or absent, provided that this residue is absent if any 
of the preceding residues are absent 

MISC_FEATURE 
(37) .. (37) 
Pro, amide or absent, provided that this residue is absent if any 
of the preceding residues are absent 

<221> MISC_FEATURE 
<222> (38) .. (38) 
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<223> 

<220> 
<221> 
<222> 
<223> 

Pro, amide or absent, provided that 
of the preceding residues are absent 

MISC FEATURE -
(39) .. (39) 
Ser, amide or absent, provided that 
of the preceding residues are absent 

MISC_FEATURE 
(40) .. (40) 

this residue is absent if any 

this residue is absent if any 

<220> 
<221> 
<222> 
<223> amide or absent, provided that this residue is absent if any of 

the preceding residues are absent 

<400> 5 

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Xaa Xaa Xaa Glu Xaa 
1 5 10 15 

Xaa Ala Xaa Xaa Xaa Phe Ile Xaa Trp Leu Xaa Xaa Xaa Xaa Xaa Xaa 
20 25 30 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
35 40 

<210> 6 
<211> 32 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> GLP-1 agonist 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

MISC_FEATURE 
(1) .. (1) 
L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 
-hydroxy-histidine, homohistidine, Nalpha-acetyl-histidine, 
alpha-fluoromethyl-histidine, alpha-methyl-histidine, 
3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine 

MISC_FEATURE 
(2) .. (2) 
Ala, Gly, Val, Leu, lle, Lys, Aib, (1-aminocyclopropyl) 
carboxylic acid, (1- aminocyclobutyl) carboxylic acid, 
(1-aminocyclopentyl) carboxylic acid, (1-aminocyclohexyl) 
carboxylic acid, (1-aminocycloheptyl)carboxylic acid, or 

MISC_FEATURE 
(12) .. (12) 
Ser, Lys or Arg 

MISC_FEATURE 
(16) .. (16) 
Gly, Glu or Aib 
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<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<400> 

MISC_FEATURE 
(17) .. (17) 
Gln, Glu, Lys or Arg 

MISC_FEATURE 
(20) .. (20) 
Lys, Glu or Arg 

MISC_FEATURE 
(24) .. (24) 
Ala, Glu or Arg 

MISC_FEATURE 
(28) .. (28) 
Lys, Glu or Arg 

MISC_FEATURE 
(29) .. (29) 
Gly or Aib 

MISC_FEATURE 
(30) .. (30) 

Arg or Lys 

MISC_FEATURE 
(31) .. (31) 
Gly, Ala, Glu or Lys 

MISC_FEATURE 
(32) .. (32) 
Lys, amide or is absent 

6 

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Xaa Tyr Leu Glu Xaa 
1 5 10 15 

Xaa Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Xaa Xaa Xaa Xaa Xaa 
20 25 30 
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* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 
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Priority under 35 U.S.C. § 119 
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Certified copies of the priority documents have been received. 

Certified copies of the priority documents have been received in Application No. 14/409493. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 15/656,042 
Art Unit: 1675 

DETAILED ACTION 

Claims 1-10 are pending and being examined on the merits in this action. 

Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Claim Objections 

Claims 2-9 are objected to because of the following informalities: 

Page 2 

Claims 2, 4, and 6-9 recite "said GLP-1 agonist'' whereas claims 3, and 5, "the 

GLP-1 agonist". Please amend the claims for claim consistency with either "the" or 

"said" GLP-1 agonist. 

Claim 3 should be amended to recite "3000_pM". 

Appropriate correction is required. 

Examiner Comment 

Claim 1 recites, " ... comprises administration of ... " at line 6 of the claim. However 

the term "administration" means "the process or activity of running a business, 

organization, etc." This appears to be in error. Applicant is advised to amend the claim 

to recite, " ... comprises administering ... " 

Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 
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(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

Page 3 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

Independent claim 1 recites: 

ii) is administered in an amount of at least 0.7 mg per week, such an amount equivalent 
to at least 0.7 mg semaglutide per week; and 

(iii) is administered once weekly or less often. 

The term "such an amount equivalent to at least 0.7 mg semaglutide per week" in 

claim 1 is a relative term which renders the claim indefinite. The term "such an amount 

equivalent to at least 0.7 mg semaglutide per week" is not defined by the claim, the 

specification does not provide a standard for ascertaining the requisite degree, and one 

of ordinary skill in the art would not be reasonably apprised of the scope of the 

invention. Specifically, it is unclear as to what properties are rendered by "at least 0.7 

mg semaglutide per week" for which the GLP-1 agonist should also exhibit. Thus, it is 

unclear as to what GLP-1 agonists do and don't fall within this claim term. Accordingly, 

the metes and bounds of this term are unclear. 

The phrase "an amount of at least 0.7 mg per week" is deemed to be indefinite 

because there is no upper limit in the claims. Accordingly, the claim is interpreted as a 
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Page 4 

method of administering semaglutide once weekly in an amount of at least 0. 7 mg which 

without an upper limit, further includes an amount that is broadly interpreted as up to an 

infinite amount (0.7 mg - infinite amount). Claim clarification is required. 

Additionally, part (iii) recites "once weekly or less often" but part (ii) recites "at 

least 0.7 mg per week". The metes and bounds of the claim term "less often" as relating 

to part (ii) which recites a specific amount of a GLP-1 agonist "per week" are vague and 

indefinite. 

Accordingly, the metes and bounds of claim 1 and dependent claims 2-10 are 

indefinite. 

Claim 10 is deemed to be indefinite. Claim 10 recites: 

"1 (1 The method according to daim i, wherein the method comprises treatment, 

reduction or induction in one or more diseases or conditions selected from a) and b), a) 

and c), b) and c), or a), b) and c) as defined in claim 1. 

The metes and bounds of the claim are indefinite. First, the selection of groups is 

confusing. Examiner recommends that the claim be amended to recite semi-colons";" 

to properly distinguish between the groups. 

Additionally, claim 10 recites "treatment, reduction or induction in one or more 

diseases or conditions ... " In reference to independent claim 1, part (a) of claim 1 

recites "a) reduction of HbA 1 c". It is unclear if reduction of HbA 1 c is a condition or 

disease. Please amend claim 10 for better clarification as relating back to independent 

claim 1. 
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Claim Rejections - 35 USC § 102 

Page 5 

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

Claims 1-10 are rejected under pre-AIA 35 U.S.C. 102b as being anticipated by 

Clinical Trial NCT00696657 ((3/25/2011) - accessed 9/24/15 at URL 

clinicaltrials.gov/archive/NCT00696657/2011_03_25; hereinafter referred to as "the '657 

clinical trial"- cited in IDS filed 7/21/2017), as evidenced by Lau et al. (J. Med. Chem. 

58:7370-7380 (2015)- cited in IDS filed 7/21/2017). 

The '657 clinical trial compared semaglutide and liraglutide in treatment of type 2 

diabetic patients. The semaglutide or liraglutide was used as on add-on therapy to type 

2 diabetic patients already taking metformin. Efficacy of treatment was further assessed 

by a reduction in HbA 1 c levels. Patients in the Arm Labels E and F of the clinical trial 

were administered 0.8 mg once weekly by subcutaneous injection. As evidenced by 

Lau et al., the half-life of semaglutide is 165 hours and the ECso value is 6.2 pM (p. 

7370, last para.; Table 3). See also Fig. 2 for the amino acid sequence of semaglutide. 

Accordingly, the limitations of claims 1-10 are satisfied. 

Claims 1-10 are rejected under pre-AIA 35 U.S.C. 102b as being anticipated by 

Madsbad et al. (Diabet. Obes. Metab. 13:394-407 (Jan. 2011 )- cited in IDS filed 

7/21/2017), as evidenced by the Eperzan assessment report, (Euro. Med. Agency, pp. 
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1-124 (2014)- accessed 9/24/2015 at URL: 

ema.europa.eu/docs/en_GB/document_library/EPAR_­

_Public_assessment_report/human/002735/WC500165119.pdf- cited in IDS filed 

7/21/2017). 

Page 6 

Madsbad et al. is a review article discussing type 2 diabetes treatment by once­

weekly administration of several GLP-1 agonists. The reference specifically discusses 

exenatide (Bydureon), taspoglutide, albiglutide, dulaglutide, and semaglutide. 

The discussion of albiglutide is found on p. 401 of Madsbad et al. Albiglutide is a 

GLP-1 agonist consisting of two copies of a 30-amino acid sequence of GLP-1 coupled 

to serum human albumin. The plasma half-life is about 5 days (p. 401, para. 2). In a 

dose-response study, albiglutide was found to have a mean half-life of 6-8 days. Id. at 

para. 3. In a phase 2 study, type 2 diabetic patients on metformin were given albiglutide 

weekly by injection at concentrations of 4, 15, or 30 mg. Id. at para. 4. Patients in the 

trial had a reduction in Hb1 Ac levels, reduction in fasting blood glucose, and treatment 

of type 2 diabetes. Madsbad et al. further teach a phase Ill clinical trial in which 

albiglutide is being administered as a monotherapy, a combination therapy of metformin 

and albiglutide, or a triple combo therapy of albiglutide/metformin/glitazone or 

albiglutide/metformin/sulfonyl urea (p. 401, para. 9). As evidenced by the Eperzan 

assessment report, Eperzan is also known as albiglutide. Albiglutide has a half-life of 5 

days and an ECso of 0.24 nM (or 240 pM) (p. 11, para. 3; p. 21, section 2.3.2 

Pharmacology). See also Fig. 1 for the amino acid sequence of albiglutide. 

Accordingly, the limitations of claims 1-10 are satisfied. 
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Claims 1-10 are rejected under pre-AIA 35 U.S.C. 102b as being anticipated by 

Madsbad et al. (Diabet. Obes. Metab. 13:394-407 (Jan. 2011 )- cited in IDS filed 

7/21/2017), as evidenced by the Trulicity assessment report (Euro. Med. Agency, pp. 1-

172 (2014)- accessed 9/24/2015 at URL: 

ema.europa.eu/docs/en_GB/document_library/EPAR_­

_Public_assessment_report/human/002825/WC500179473.pdf- )- cited in IDS filed 

7/21/2017). 

Madsbad et al. is a review article discussing type 2 diabetes treatment by once­

weekly administration of several GLP-1 agonists. The reference specifically discusses 

exenatide (Bydureon), taspoglutide, albiglutide, dulaglutide, and semaglutide. 

The discussion of dulaglutide is found on pp. 401-402 of Madsbad et al. 

Dulaglutide is a fusion of GLP-1 to an lgG4 Fe fragment (p. 401, para. 10). In a clinical 

study, obese type 2 patients on two oral antidiabetic medications were further 

administered once-weekly injections of dulaglutide for 16 weeks. Patients were given 

the following dulaglutide dosages: 0.5 mg for 4 weeks, followed by 1.0 mg for 12 weeks; 

1.0 mg for 4 weeks, followed by 2.0 mg for 12 weeks; or 1.0 mg for 16 weeks (p. 402, 

para. 1 ). Patients in the trial exhibited a reduction in Hb1 Ac levels, reduction in fasting 

plasma glucose levels, weight loss, and treatment of type 2 diabetes. Id. As evidenced 

by the Trulicity assessment report, Trulicity is also known as dulaglutide. Dulaglutide 

has a half-life of 7 days and an ECso of 12.5 pM (p. 22, section 2.3.1; p. 24, section 

2.3.2). See also Fig. 1 for a schematic of dulaglutide. 

Accordingly, the limitations of claims 1-10 are satisfied. 
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Claims 1-8 and 10 are rejected under pre-AIA 35 U.S.C. 102b as being 

anticipated by Kim et al. (Diabetes Care 30:1487-1493 (2007)- cited in IDS filed 
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7/21/2017), as evidenced by Bydureon NOA 022200/S-008 package information (Feb. 

2014)- )- cited in IDS filed 7/21/2017). 

Kim et al. is a journal article teaching the results of a clinical trial involving once­

weekly dosing of a long-acting release formulation of exenatide (exenatide LAR 

manufactured by Amylin Pharmaceuticals; also known as Bydureon) (abstract). During 

the clinical trial, type 2 diabetic patients were administered either 0.8 mg or 2.0 mg 

exenatide LAR subcutaneously once a week (abstract, methods). Trial results indicated 

that patients had a reduction in HbA 1 c levels, reduction in body weight, effective 

treatment of type 2 diabetes, a reduction in hyperglycemia, and improved glycemic 

control (abstract, results, conclusions). Exenatide LAR has a half-life of two weeks (p. 

1492, middle column, para. 2). Accordingly, the limitations of instant claims 1, 2, 4-8, 

and 10 are satisfied. Regarding claim 3, as evidenced by Bydureon NOA 022200/S-008 

package information, Bydureon (exenatide LAR by Amylin) has a reported ECso value of 

52.8 pM, 56.8 pM, or 83.5 pM (p. 3 last bullet point to p. 4, first full para.). Although the 

reported ECso value for Bydureon varies, each of the reported values is less than 3000 

pM. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 
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and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -

706.02(1)(3) for applications not subject to examination under the first inventor to file 

provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 

1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may 
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be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 1-4, 7, and 8 are rejected on the ground of nonstatutory double patenting 

as being unpatentable over claims 1-6 of U.S. Patent No. 9,764,003 (hereinafter "the 

'003 patent"). The instant application is a CON of the '003 patent. 

Although the claims at issue are not identical, they are not patentably distinct 

from each other because for the following reasons. 

Claim 1 of the '003 patent is drawn to a method for reducing body weight, 

comprising administering semaglutide once weekly in an amount ot at least OJ mg and 

up to i .6 mg to a subject in need thereof, wherein said semag!utide is administered 

without another therapeutic agenL Dependent c!airns recites dosing of 0.8 mg, 

parenteral administration, and that the subject is suffering from diabetes. 

Accordingly, claims 1 ~6 ot the '003 patent anticipate instant claims 1-4, 7, and 8. 

It is noted that instant claims 2 and 3 recite physical properties of semaglutide. 

Conclusion 

No claims allowed. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KRISTINA M HELLMAN whose telephone number is 

(571 )272-2836. The examiner can normally be reached on M-F 9:00 am-5:30 pm. 
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conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, JAMES ALSTRUM-ACEVEDO can be reached on 571-272-5548. The fax 

phone number for the organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KRISTINA M HELLMAN/ 
Examiner, Art Unit 1675 

/JULIE HA/ 
Primary Examiner, Art Unit 1675 
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□ A check in the amount of the fee is enclosed. 

□ Payment by credit card. Form PT0-2038 is attached. 

G The Director has already been authorized to charge fees in this application to a Deposit Account. 

G The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 14-1447 

G Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PTO-2038. 

I am the 

□ applicant. 

G attorney or agent of record. Registration number 62,124 

□ attorney or agent acting under 37 CFR 1.34. Registration number 

/Leon Y. Lum/ Januart 23, 2019 
Signature Date 

Leon Y. Lum (609) 987-5800 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below'. 

0 *Total of forms are submitted. 

8545US02 - Petition for Extension of Time Under 37 CFR 1.136(a) (PTO AIA-22)_(02).doc 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1654 

Examiner: Kristina M. Hellman 

AMENDMENT AND REPLY UNDER 37 CFR 1.111 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

This communication is responsive to the Non-Final Office Action dated July 23, 2018. 

Please amend the claims as indicated below and consider the remarks herein. Applicant hereby 

petitions under 37 CFR 1.136(a) for a three-month extension to make this response timely. 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 4 of this paper. 

8545US02 • Amendment.doc 
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Application No. 15/656,042 Docket No.: 8545US02 

AMENDMENT TO THE CLAIMS 

The following list of claims replaces all previous versions of claims. 

Listing of claims 

1. (Currently Amended) A method for treating type 2 diabetes, comprising administering 

semaglutide once weekly in an amount of 1.0 mg to a subject in need thereof 

a) reduction of Hbi\:lc; 

b) treatment of type 2 diabetes, hyperglycemia, impaired glucose tolerance, or non insulin 

dependent diabetes; or 

c) treatment of obesity, reducing body ,.veight and/or food intake, or inducing satiety; 

,.vherein said method comprises administration of a GLP 1 agonist to a subject in need 

thereof, 

,.vherein said GLP 1 agonist 

i) has a half life of at least 72 hours; 

ii) is administered in an amount of at least 0.7 mg per ,.veek, such an amount equiyalent to at 

least 0.7 mg semaglutide per ,.veek; and 

iii) is administered once ,.veekly or less often. 

2. - 7. (Canceled) 

8. (Currently Amended) The method according to claim 1, wherein the semaglutide 5-aid­

GLP 1 agonist is administered by parenteral administration. 

9. - 10. (Canceled) 

11. (New) The method according to claim 8, wherein the solution is administered by 

subcutaneous injection. 

12. (New) The method according to claim 1, wherein the semaglutide is administered in the 

form of an isotonic aqueous solution comprising phosphate buffer at a pH in the range of 7 .0 - 9 .0. 

2 
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Application No. 15/656,042 Docket No.: 8545US02 

13. (New) The method according to claim 12, wherein the solution further comprises 

propylene glycol and phenol. 

14. (New) The method according to claim 12, wherein the pH is 7.4. 

15. (New) The method according to claim 14, wherein the solution further comprises 

propylene glycol and phenol. 

16. (New) The method according to claim 12, wherein the phosphate buffer is a sodium 

dihydrogen phosphate buffer. 

17. (New) The method according to claim 1, wherein the semaglutide is administered by 

subcutaneous injection in the form of an isotonic aqueous solution comprising at a sodium 

dihydrogen phosphate buffer at a pH in the range of 7 .0 - 9 .0, and wherein the solution further 

comprises propylene glycol and phenol. 

18. (New) The method according to claim 17, wherein the pH is 7.4. 

3 
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Application No. 15/656,042 Docket No.: 8545US02 

REMARKS 

Status of the claims 

Claims 1-10 were previously pending. 

With this response, claim 1 is amended to recite semaglutide and focus on methods for 

treating type 2 diabetes. Corresponding changes are made to claim 8. 

Claims 2-7 and 9-10 are canceled. 

New claims 11-18 are added. 

Support for the amendments can be found in the claims and specification as originally filed, 

such as at pages 4 and 27-28 (Example 1). Thus, the amendments do not introduce new matter and 

entry thereof is warranted. Upon such entry, claims 1, 8, and 11-18 will be pending and presented 

for consideration on the merits. 

Claim objections and rejections 

The Office Action objects to, and rejects, claims 1-10 for a variety of reasons. Without 

acquiescing to the merits of the objections and rejections, and purely to advance prosecution, the 

claims are amended as indicated above. Thus, Applicant respectfully requests that the objections 

and rejections be withdrawn. 

Double Patenting 

The Office Action rejects claims 1-4, 7, and 8 on the ground of nonstatutory double 

patenting in view of U.S. Patent No. 9,764,003. Without acquiescing to the merits of the rejection 

and purely to advance prosecution, the claims are amended as indicated above. Thus, Applicant 

respectfully requests that the rejection be withdrawn. 

4 
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Application No. 15/656,042 Docket No.: 8545US02 

CONCLUSION 

Applicant believes the application is in condition for allowance. Should the Examiner 

believe a telephone interview would be productive to move this application forward to allowance, 

she is respectfully requested to contact the undersigned. 

Applicant believes that no additional fee other than the three-month extension fee is due 

with this response. However, if such additional fee is due, please charge Deposit Account No. 14-

1447, under Order No. 8545US02, from which the undersigned is authorized to draw. 

Dated: January 23, 2019 Respectfully submitted, 

Electronic signature: /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 

5 
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A "PRIOR" PATENT 

In re Application of: Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

USED IN LIEU OF PTO/AIA/26 (04-14) 

Docket Number (Optional) 

8545US02 

The applicant, Novo Nordisk NS , owner of 100 percent interest in the 
instant application hereby disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the 

instant application which would extend beyond the expiration date of the full statutory term of prior patent No. 9764003 
as the term of said prior patent is presently shortened by any terminal disclaimer. The applicant hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or 
assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is 
presently shortened by any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. □ Th~ undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the 
assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. Q The undersigned is an attorney or agent of record. Reg. No. ____ 6_2-'-, 1_2_4 ___ _ 

/Leon Y. Lum/ 
Signature 

Attorney for Applicant(s) 
Title 

Leon Y. Lum 
Typed or printed name 

0 Terminal disclaimer fee under 37 CFR 1.20(d) included. 

February 28, 2019 
Date 

(609) 987-5800 
Telephone Number 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

8545US02 - Terminal Disclaimer Double Patenting Rejection -- Prior Patent (PTO AIA-26).doc 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

* 15/656,042 * 15/656,042 Jensen et al. 

Examiner Art Unit 

HELLMAN, KRISTINA M 1654 

Document Code - DISQ I internal Document - DO NOT MAIL 

TERMINAL 
~ APPROVED D DISAPPROVED 

DISCLAIMER 

Date Filed: 
28 February 2019 

Approved/Disapproved by: 

/LAWANA R HIXON/ 

Technology Center: OPLC 

Telephone: (571)272-6074 

U.S. Patent and Trademark Office 
TSS-IFW 

This patent is subject 
to a Terminal 

Disclaimer 

Terminal Disclaimer Part of Paper No. 20190302 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

23650 7590 03/06/2019 

NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

APPLICATION NO. 

15/656,042 

FILING DATE 

07/21/2017 

TITLE OF INVENTION: Use of Long-Acting GLP-1 Peptides 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER 

HELLMAN, KRISTINA M 

ART UNIT PAPER NUMBER 

1654 

DATE MAILED: 03/06/2019 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christine Bjoern Jensen 8545US02 9712 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 $1000 06/06/2019 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

23650 7590 03/06/2019 

NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

APPLICATION NO. FILING DATE 

15/656,042 07/21/2017 

TITLE OF INVENTION: Use of Long-Acting GLP-1 Peptides 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

HELLMAN, KRISTINA M 1654 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Christine Bjoern Jensen 8545US02 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

514-004900 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1000 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

9712 

DATE DUE 

06/06/2019 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web O Enclosed check O Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/656,042 07/21/2017 

23650 7590 03/06/2019 

NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

FIRST NAMED INVENTOR 

Christine Bjoern Jensen 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

8545US02 9712 

EXAMINER 

HELLMAN, KRISTINA M 

ART UNIT PAPER NUMBER 

1654 

DATE MAILED: 03/06/2019 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 
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Notice of Allowability 

Application No. 
15/656,042 
Examiner 
KRISTINA M HELLMAN 

Applicant(s) 
Jensen et al. 
Art Unit I AIA (FITF) Status 
1654 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to reply filed 1/23/2019. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1,8 and 11-18 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material __ . 

4.~ Interview Summary (PTO-413), 
Paper No./Mail Date. attached hereto. 

/JULIE HA/ 
Primary Examiner, Art Unit 1654 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. □ Other __ 

/KRISTINA M HELLMAN/ 
Examiner, Art Unit 1654 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190226 
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Application/Control Number: 15/656,042 
Art Unit: 1654 

NOTICE OF ALLOWANCE 

Page 2 

Examiner acknowledges receipt of the reply filed 1/23/2019, in response to the 

non-final office action mailed 7/23/2019. 

Claims 1, 8, and 11-18 are pending. Claims 2-7, 9 and 10 have been cancelled. 

Claims 11-18 are newly added. 

Claims 1, 8, and 11-18 are being allowed on the merits in this office action. 

Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Terminal Disclaimer 

The terminal disclaimer filed on 2/28/2019 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of 

U.S. Patent No. 9,764,003 has been reviewed and was accepted 3/2/2019. The 

terminal disclaimer has been recorded. See PAIR. 

Claim Objections- withdrawn 

The objection to 2-9 is withdrawn in view of the amendment filed 1/23/2019. 

Claim Rejections - 35 USC§ 112- withdrawn 

The rejection of claims 1-10 under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, is withdrawn in view of the amendment filed 1/23/2019. 
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Claim Rejections - 35 USC § 102- withdrawn 

Page 3 

The rejection of claims 1-10 under pre-AIA 35 U.S.C. 102b as being anticipated 

by Clinical Trial NCT00696657 ((3/25/2011) - accessed 9/24/15 at URL 

clinicaltrials.gov/archive/NCT00696657/2011_03_25; hereinafter referred to as "the '657 

clinical trial"- cited in IDS filed 7/21/2017), as evidenced by Lau et al. (J. Med. Chem. 

58:7370-7380 (2015)- cited in IDS filed 7/21/2017), is withdrawn in view of the 

amendment filed 1/23/2019. 

The rejection of claims 1-10 under pre-AIA 35 U.S.C. 102b as being anticipated 

by Madsbad et al. (Diabet. Obes. Metab. 13:394-407 (Jan. 2011 )- cited in IDS filed 

7/21/2017), as evidenced by the Eperzan assessment report, (Euro. Med. Agency, pp. 

1-124 (2014)- accessed 9/24/2015 at URL: 

ema.europa.eu/docs/en_GB/document_library/EPAR_­

_Public_assessment_report/human/002735/WC500165119.pdf- cited in IDS filed 

7/21/2017), is withdrawn in view of the amendment filed 1/23/2019. 

The rejection of claims 1-10 under pre-AIA 35 U.S.C. 102b as being anticipated 

by Madsbad et al. (Diabet. Obes. Metab. 13:394-407 (Jan. 2011 )- cited in IDS filed 

7/21/2017), as evidenced by the Trulicity assessment report (Euro. Med. Agency, pp. 1-

172 (2014)- accessed 9/24/2015 at URL: 

ema.europa.eu/docs/en_GB/document_library/EPAR_­

_Public_assessment_report/human/002825/WC500179473.pdf- )- cited in IDS filed 

7/21/2017), is withdrawn in view of the amendment filed 1/23/2019. 

The rejection of claims 1-8 and 10 under pre-AIA 35 U.S.C. 102b as being 

anticipated by Kim et al. (Diabetes Care 30:1487-1493 (2007)- cited in IDS filed 
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7/21/2017), as evidenced by Bydureon NOA 022200/S-008 package information (Feb. 

2014)- )- cited in IDS filed 7/21/2017), is withdrawn in view of the amendment filed 

1/23/2019. 

Double Patenting- withdrawn 

The rejection of claims 1-4, 7, and 8 on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-6 of U.S. Patent No. 9,764,003 

(hereinafter "the '003 patent"), is withdrawn in view of the terminal disclaimer filed 

2/28/2019. 

The terminal disclaimer filed on 2/28/2019 has been reviewed and was accepted 

3/2/2019. The terminal disclaimer has been recorded. See PAIR. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: a method for 

treating type 2 diabetes, comprising administering semaglutide once weekly in an 

amount of 1.0 mg to a subject in need thereof is free of the prior art. 

The closest prior art to the instant claims is Clinical Trial NCT00696657 

((3/25/2011) hereinafter referred to as "the '657 clinical trial"- previously cited). 

The '657 clinical trial compared semaglutide and liraglutide in treatment of type 2 

diabetic patients. The semaglutide or liraglutide was used as on add-on therapy to type 

2 diabetic patients already taking metformin. Efficacy of treatment was further assessed 

by a reduction in HbA 1 c levels. Patients in the Arm Labels D and E of the clinical trial 
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were administered 0.8 mg once weekly by subcutaneous injection. However, the 

reference does not teach or disclose a higher amount of 1 mg semaglutide. 

Accordingly, the instant claims are free of the prior art. 

Page 5 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Claims 1, 8, and 11-18 are allowed as set forth in the amendment filed 

1/23/2019. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KRISTINA M HELLMAN whose telephone number is 

(571 )272-2836. The examiner can normally be reached on M-F 9:00 am-5:30 pm. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, JAMES ALSTRUM-ACEVEDO can be reached on 571-272-5548. The fax 

phone number for the organization where this application or proceeding is assigned is 

571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KRISTINA M HELLMAN/ 
Examiner, Art Unit 1654 

/JULIE HA/ 
Primary Examiner, Art Unit 1654 
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Examiner-Initiated Interview Summary 

Application No. 

15/656,042 

Examiner 

KRISTINA M HELLMAN 

All participants (applicant, applicant's representative, PTO personnel): 

(1) KRISTINA M. HELLMAN. (3) __ . 

(2) Leon Lum. (4) __ . 

Date of Interview: 26 February 2019. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: D Yes D No. 
If Yes, brief description: __ . 

Issues Discussed D 101 0 112 0 102 0 103 ~ Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: __ . 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

Jensen et al. 

Art Unit 

1654 

AIA (FITF) Status 

No 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference 

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Examiner contacted Mr. Lum to discuss allowance of the instant application. Examiner stated that a terminal disclaimer ( 
TD) would be needed to overcome the outstanding ODP rejection. Mr. Lum contacted Applicant for authorization of the 
TD. Mr. Lum informed Examiner that the TD would be forthcoming .. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general 
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or 
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/KRISTINA M HELLMAN/ 
Examiner, Art Unit 1654 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) 

/JULIE HA/ 
Primary Examiner, Art Unit 1654 

Interview Summary PaperNo.20190226 
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Docket No.: 8545US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Christine Bjoern Jensen et al. 

Application No.: 15/656,042 

Filed: July 21, 2017 

For: Use of Long-Acting GLP-1 Peptides 

Confirmation No.: 9712 

Art Unit: 1654 

Examiner: K. M. Hellman 

PETITION TO CORRECT INVENTORSHIP UNDER 37 CFR 1.48 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

On behalf of the Assignee hereof and the inventors, the undersigned hereby petitions in 

accordance with 37 C.F.R. 1.48 (a), to change the inventorship in the above-captioned application to 

delete Mads Frederik Rasmussen, Milan Zdravkovic, and Peter Kristensen as inventors. 

Per 37 C.F.R. 1.48 (a), Applicant hereby provides a Substitute Application Data Sheet 

identifying the inventors associated with the above-captioned application as well as the processing 

fee set forth in § l.17(i). 

Per 37 C.F.R. 1.48 (c), because this request to change the inventorship is filed after an 

Office Action on the merits has been given or mailed in the application, please charge the fee set 

forth in § 1.l 7(d) to Deposit Account No. 14-1447. 

8545US02 • Petition to Correct lnventroship.doc 
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Application No.: 15/656,042 Docket No.: 8545US02 

Applicant believes no fee is due with this response. However, if a fee is due, please 

charge our Deposit Account No. 14-1447, under Order No. 8545US02 from which the undersigned 

is authorized to draw. 

Dated: April 15, 2019 Respectfully submitted, 

By /Leon Y. Lum/ 
Leon Y. Lum 

Registration No.: 62,124 
NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 
(609) 987-5800 
Attorney For Applicant 

2 
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Corrected Application Data Sheet 

Inventor Information 

Inventor Number:: 

Given Name:: 

Middle Name:: 

Family Name:: 

City of Residence:: 

Country of Residence:: 

Street of mailing address:: 

City of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:: 

Inventor Number:: 

Given Name:: 

Middle Name:: 

i;:amily Name:: 

City of Residence:: 

Country of Residence:: 

Street of mailing address:: 

City of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:: 

8545US02 - Application Data Sheet (ADS) - (PTO AIA-14).doc 

Page# 1 

1 

Christine 

Bjoern 

Jensen 

Charlottenlund 

Denmark 

c/o Novo Nordisk A/S 

Novo Alie 

Bagsvaerd 

Denmark 

DK-2880 

~ 

Maes 

i;:rederik 

Rasmussen 

Copenhagen OE 

Denmark 

o/o Novo Nordisk /\./8 

Novo /\lie 

Bagsva,rd 

Denmark 

DK 2880 

Corrected 15656042 07/21/2017 04/17/2019 
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Inventor Number:: ~ 

Given Name:: M-i-lan-

Family Name:: Zdravkovic 

City of Residence:: -1=1-e#e 

Country of Residence:: Denmark 

Street of mailing address:: o/o Novo Nordisk /\./8 

Novo Alie 

City of mailing address:: Bagsvrord 

Country of mailing address:: Denmark 

Postal or Zip Code of mailing address:: DK 2880 

Inventor Number:: [[4]] 

Given Name:: -P-etef 

Family Name:: Kristensen 

City of Residence:: Broenshoej 

Country of Residence:: Denmark 

Street of mailing address:: c/o Novo Nordisk A/8 

Novo /\lie 

City of mailing address:: Bagsvrord 

Country of mailing address:: Denmark 

Postal or Zip Code of mailing address:: DK 2880 

Page# 2 Corrected 15656042 07/21/2017 04/17/2019 
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Correspondence Information 

Correspondence Customer Number:: 

E-Mail address:: 

Application Information 

Application Number:: 

Filing Date:: 

Application Type:: 

Subject Matter:: 

Title:: 

Attorney Docket Number:: 

Representative Information 

Representative Customer Number:: 

Signature: 

23650 

nnipatent@novonord isk. com 

Not Yet Assigned 15/656,042 

07/21/2017 

Regular 

Utility 

Use of Long-Acting GLP-1 Peptides 

8545US02 

23650 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR l.33{b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or Bis not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of fill joint inventor-applicants. 

See 37 CFR l.4{d) for the manner of making signatures and certifications. 

Signature /Leon Y. Lum/ Date (YYYY-MM-DD) 2019-04-15 

Name Leon Y. Lum Registration Number 62,124 

Page# 3 Corrected 15656042 07/21/2017 04/17/2019 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/656,042 07/21/2017 1654 1740 8545US02 10 1 

23650 
CONFIRMATION NO. 9712 

UPDATED FILING RECEIPT 
NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 

1111111111111111111111 m~mll!llll)!UII IIIII 111111111111111111 

Plainsboro, NJ 08536 

Date Mailed: 04/22/2019 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christine Bjoern Jensen, Charlottenlund, DENMARK; 

Applicant( s) 
Novo Nordisk A/S, Bagsvaerd, DENMARK; 

Power of Attorney: The patent practitioners associated with Customer Number 23650 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/409,493 12/19/2014 PAT 9764003 
which is a 371 of PCT/EP2013/063004 06/21/2013 
which claims benefit of 61/708, 162 10/01/2012 
and claims benefit of 61 /694,837 08/30/2012 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
EUROPEAN PATENT OFFICE (EPO) 12186781.6 10/01/2012 No Access Code Provided 
EUROPEAN PATENT OFFICE (EPO) 12174535.0 07/01/2012 No Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

page 1 of 3 
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Use of Long-Acting GLP-1 Peptides 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/656,042 07/21/2017 

23650 
NOVO NORDISK INC. 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christine Bjoern Jensen 8545US02 
CONFIRMATION NO. 9712 

37 CFR 1.48 ACKNOWLEDGEMENT 
LETTER 

INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 11111111111111111 lllll ll]~!l]!~l!~IU!,lilll!HII IIIII 111111111111111111 

Plainsboro, NJ 08536 

Date Mailed: 04/22/2019 

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(a) 

This is in response to the applicant's request under 37 CFR 1.48(a) submitted on 04/17/2019. 

The request under 37 CFR 1.48(a) to correct the inventorship, to correct or update the name of an inventor, or to 
correct the order of names of joint inventors is accepted. 

/ngfissha/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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PART B-FEE(S) TRANSMITTAL 

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web. 

I 

I 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA22313-1450 

By fax, send to: (571) 273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless 
corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee 
notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

NOVO NORDISK INC 
800 Scudders Mill Road 
Plainsboro, New Jersey 08536 

APPLICATION NO I FILING DATE 

15/656,042 I 07/21/2017 
I FIRST NAMED INVENTOR 

I Christine Bjoern Jensen 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 

papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

I ATTORNEY DOCKET NO I CONFIRMATION NO 

I 8545US02 I 9712 

TITLE OF INVENTION: Use of Long-Acting GLP-1 Peptides 

APPLN:TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISC0 UNTED $1,000.00 

EXAMINER 

K. M. Hellman 

PUBLICATION FEE DUE 

ART UNIT 

1654 

PREV. PAID ISSUE FEE 

CLASS-SUBCLASS 

514-004.900 

TOTALFEE(S)DUE 

$1,000.00 

1. Change of correspondence address or indication of "Fee 
Address" (37 CFR 1.363) 

2. For printing on the patent front page, list 
1. Leon Y. Lum 

□ Change of correspondence address ( or Change of 
Correspondence Address form PTO/SB/122) attached. 

□ "Fee Address" indication ( or "Fee Address" Indication 
form PTO/SB/47; Rev 03-09 or more recent) 
attached. Use of a Customer Number is required. 

(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member 
a registered attorney or agent) and the names of 
up to 2 registered patent attorneys or agents. If 
no name is listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

2. 

3. 

DATEDUE 

06/06/2019 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been 
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.Sl(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

Novo Nordisk A/S 

(B) RESIDENCE: (CITY and STATE or COUNTRY) 

Bagsvaerd, Denmark 

Please check the appropriate assignee category or categories ( will not be printed on the patent): D Individual 0 Corporation or other private group entity D Government 

4a. Fees Submitted: 0 Issue Fee D Publication Fee (if required) D Advance Order - # of Copies 

4b. Method of Payment (Please first reapply any previously paid fee shown above): 

~ Electronic Payment via EFS-Web D Enclosed check D Non-electronic payment by credit card (Attach form PTO-2038) 

~ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 14-144 7 
5. Change of Entity Status (from status indicated above) 

D Applicant certifying micro entity status. See 37 CFR 1.29. 

D Applicant asserting small entity status. See 37 CFR 1.27. 

D Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid Certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee 
payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken as 
a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken as a notification of loss of entitlement to small or micro entity 
status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature 

Typed or printed name 

/Leon Y. Lum/ 

Leon Y. Lum 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
8545US02 - Fee Transmittal -- Part B (PTOL-85).doc 

0MB 0651-0033 

Date March 14, 2019 

Registration No. 62,124 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

USED IN LIEU OF PTOL-85 (08-18) 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

15/656,042 07/02/2019 

23650 7590 06/12/2019 

NOVO NORDISK INC. 
INTELLECTUAL PROPERTY DEPARTMENT 
800 Scudders Mill Road 
Plainsboro, NJ 08536 

PATENT NO. 

10335462 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

8545US02 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

9712 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Christine Bjoern Jensen, Charlottenlund, DENMARK; 
Novo Nordisk A/S, Bagsvaerd, DENMARK; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0358

Case 1:22-cv-00294-UNA Document 4 Filed 03/04/22 Page 1 of 1 Page!D #: 163 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S RIO BIOPHARMACEUTICALS INC. and EMS S/A 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 3/6/2012 Novo Nordisk A/S 

2 9,132,239 B2 9/15/2015 Novo Nordisk A/S 

3 9,457,154 B2 10/4/2016 Novo Nordisk A/S 

4 9,687,611 B2 6/27/2017 Novo Nordisk A/S 

5 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0359

Case 1:22-cv-00295-UNA Document 4 Filed 03/04/22 Page 1 of 2 Page!D #: 490 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S AUROBINDO PHARMA USA, INC., AUROBINDO 
PHARMA LTD. and EUGIA PHARMA SPECIAL TIES 
LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 3/6/2012 Novo Nordisk A/S 

2 9,132,239 B2 9/15/2015 Novo Nordisk A/S 

3 9,457,154 B2 10/4/2016 Novo Nordisk A/S 

4 9,687,611 B2 6/27/2017 Novo Nordisk A/S 

5 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0360

Case 1:22-cv-00295-UNA Document 4 Filed 03/04/22 Page 2 of 2 Page!D #: 491 

ADDENDUM TO AO 120 (ADDITIONAL PATENTS) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

3/4/2022 for the District of Delaware 
PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and AUROBINDO PHARMA USA, INC., 
NOVO NORDISK A/S AUROBINDOPHARMALTD. and 

EUGIA PHARMA SPECIALTIES LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 8,920,383 B2 12/30/2014 Novo Nordisk A/S 

7 9,775,953 B2 10/3/2017 Novo Nordisk A/S 

8 10,220,155 B2 3/5/2019 Novo Nordisk A/S 

9 11,097,063 B2 8/24/2021 Novo Nordisk A/S 

10 RE46,363 E 4/11/2017 Novo Nordisk A/S 

11 7,762,994 B2 7/27/2010 Novo Nordisk A/S 

12 8,114,833 B2 2/14/2012 Novo Nordisk A/S 

13 8,536,122 B2 9/17/2013 Novo Nordisk A/S 

14 8,579,869 B2 11/12/2013 Novo Nordisk A/S 

15 8,684,969 B2 4/1/2014 Novo Nordisk A/S 

16 9,108,002 B2 8/18/2015 Novo Nordisk A/S 

17 9,616,180 B2 4/11/2017 Novo Nordisk A/S 

18 9,861,757 B2 1/9/2018 Novo Nordisk A/S 

19 10,357,616 B2 7/23/2019 Novo Nordisk A/S 

20 10,376,652 B2 8/13/2019 Novo Nordisk A/S 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment □ Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 

7 

8 

9 

10 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0361

Case 1:22-cv-00296-UNA Document 4 Filed 03/04/22 Page 1 of 1 PagelD #: 49 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S SUN PHARMACEUTICAL INDUSTRIES LTD. and 
SUN PHARMACEUTICAL INDUSTRIES, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9, 132,239 B2 9/15/2015 Novo Nordisk A/S 

2 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

3 

4 

5 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0362

Case 1:22-cv-00297-UNA Document 4 Filed 03/04/22 Page 1 of 1 PagelD #: 50 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S ZYDUS WORLDWIDE DMCC, 
ZYDUS PHARMACEUTICALS (USA) INC. and 
CADILA HEALTHCARE LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9, 132,239 B2 9/15/2015 Novo Nordisk A/S 

2 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

3 

4 

5 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0363

Case 1:22-cv-00298-UNA Document 4 Filed 03/04/22 Page 1 of 2 Page!D #: 231 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S DR. REDDY'S LABORATORIES, LTD. and 
DR. REDDY'S LABORATORIES, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 3/6/2012 Novo Nordisk A/S 

2 9,132,239 B2 9/15/2015 Novo Nordisk A/S 

3 9,457,154 B2 10/4/2016 Novo Nordisk A/S 

4 9,687,611 B2 6/27/2017 Novo Nordisk A/S 

5 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0364

Case 1:22-cv-00298-UNA Document 4 Filed 03/04/22 Page 2 of 2 Page!D #: 232 

ADDENDUM TO AO 120 (ADDITIONAL PATENTS) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

3/4/2022 for the District of Delaware 
PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and DR REDDY'S LABORATORIES, LTD. and 
NOVO NORDISK A/S DR REDDY'S LABORATORIES, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 8,920,383 B2 12/30/2014 Novo Nordisk A/S 

7 9,775,953 B2 10/3/2017 Novo Nordisk A/S 

8 10,220,155 3/5/2019 Novo Nordisk A/S 

9 11,097,063 8/24/2021 Novo Nordisk A/S 

10 RE46,363 E 4/11/2017 Novo Nordisk A/S 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment □ Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 

7 

8 

9 

10 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0365

Case 1:22-cv-00299-UNA Document 4 Filed 03/04/22 Page 1 of 2 Page!D #: 229 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S ALVOGEN, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 3/6/2012 Novo Nordisk A/S 

2 9,132,239 B2 9/15/2015 Novo Nordisk A/S 

3 9,457,154 B2 10/4/2016 Novo Nordisk A/S 

4 9,687,611 B2 6/27/2017 Novo Nordisk A/S 

5 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0366

Case 1:22-cv-00299-UNA Document 4 Filed 03/04/22 Page 2 of 2 Page!D #: 230 

ADDENDUM TO AO 120 (ADDITIONAL PATENTS) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

3/4/2022 for the District of Delaware 
PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and AL VOGEN, INC. 
NOVO NORDISK A/S 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 8,920,383 B2 12/30/2014 Novo Nordisk A/S 

7 9,775,953 B2 10/3/2017 Novo Nordisk A/S 

8 10,220,155 3/5/2019 Novo Nordisk A/S 

9 11,097,063 8/24/2021 Novo Nordisk A/S 

10 RE46,363 E 4/11/2017 Novo Nordisk A/S 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment □ Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 

7 

8 

9 

10 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0367

Case 1:22-cv-00295-CFC Document 8 Filed 03/29/22 Page 1 of 2 Page!D #: 501 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
31412022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S AUROBINDO PHARMA USA, INC., AUROBINDO 
PHARMA LTD. and EUGIA PHARMA SPECIAL TIES 
LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 31612012 Novo Nordisk A/S 

2 9,132,239 B2 911512015 Novo Nordisk A/S 

3 9,457,154 B2 101412016 Novo Nordisk A/S 

4 9,687,611 B2 612712017 Novo Nordisk A/S 

5 10,335,462 B2 71212019 Novo Nordisk A/S 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

See D.I. 7, Notice of Voluntary Dismissal 

CLERK (BY) DEPUTY CLERK DATE 

John A. Cerino, Clerk Isl K. Davis 312912022 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0368

Case 1:22-cv-00295-CFC Document 8 Filed 03/29/22 Page 2 of 2 Page!D #: 502 

ADDENDUM TO AO 120 (ADDITIONAL PATENTS) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

3/4/2022 for the District of Delaware 
PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and AUROBINDO PHARMA USA, INC., 
NOVO NORDISK A/S AUROBINDOPHARMALTD. and 

EUGIA PHARMA SPECIALTIES LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 8,920,383 B2 12/30/2014 Novo Nordisk A/S 

7 9,775,953 B2 10/3/2017 Novo Nordisk A/S 

8 10,220,155 B2 3/5/2019 Novo Nordisk A/S 

9 11,097,063 B2 8/24/2021 Novo Nordisk A/S 

10 RE46,363 E 4/11/2017 Novo Nordisk A/S 

11 7,762,994 B2 7/27/2010 Novo Nordisk A/S 

12 8,114,833 B2 2/14/2012 Novo Nordisk A/S 

13 8,536,122 B2 9/17/2013 Novo Nordisk A/S 

14 8,579,869 B2 11/12/2013 Novo Nordisk A/S 

15 8,684,969 B2 4/1/2014 Novo Nordisk A/S 

16 9,108,002 B2 8/18/2015 Novo Nordisk A/S 

17 9,616,180 B2 4/11/2017 Novo Nordisk A/S 

18 9,861,757 B2 1/9/2018 Novo Nordisk A/S 

19 10,357,616 B2 7/23/2019 Novo Nordisk A/S 

20 10,376,652 B2 8/13/2019 Novo Nordisk A/S 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment □ Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

6 

7 

8 

9 

10 



Apotex v. Novo - IPR2024-00631 
Petitioner Apotex Exhibit 1002-0369

Case 1:22-cv-00294-CFC Document 43 Filed 07/22/22 Page 1 of 1 Page!D #: 1987 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
22-294 (CFC) 3/4/2022 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOVO NORDISK INC. and NOVO NORDISK A/S SUN PHARMACEUTICAL INDUSTRIES LTD. and 
SUN PHARMACEUTICAL INDUSTRIES, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9, 132,239 B2 9/15/2015 Novo Nordisk A/S 

2 10,335,462 B2 7/2/2019 Novo Nordisk A/S 

3 

4 

5 

In the above-----entitled case, the following patent(s)/ trademark(s) have been included: 

DATE mphW2n~2 INCLUDED BY 

!!I' Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8, 129,343 B2 3/6/2012 Novo Nordisk A/S 

2 8,920,383 B2 12/30/2014 Novo Nordisk A/S 

3 9,457,154 B2 10/4/2016 Novo Nordisk A/S 

4 9,775,953 B2 10/3/2017 Novo Nordisk A/S 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mall this copy to Director Copy 3-Upon termination of action, mall this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4--Case me copy 


