Hay4Ho-npakTunyeckuin XxypHan OPMI’MHAﬂbHAﬂ CTATbﬂ

gﬁgmxﬁgﬁomrmﬂ DOI: 10.19163/2307-9266-2024-12-3-231-246

(PHARMACY & PHARMACOLOGY)

)

Comparative analysis of pharmacokinetic parameters,
bioequivalence, safety, tolerability and immunogenicity
of semaglutide-based drug for the treatment of obesity

A.S. AmetoV?, P.A. Bely?, K.Y. Zaslavskaya?, E.A. Rogozhina?, V.S. Shcherbakova®, Y.G. Kazaishvili®,
A.V. Taganov®, T.G. Bodrova?, E.S. Mishshenko’, K.N. Koryanova’, L.l. Shcherbakova’

! Russian Medical Academy of Continuing Professional Education,
Bld.1, 2/1, Barrikadnaya Str., Moscow, Russia, 125993

2Russian University of Medicine,

4, Dolgorukovskaya Str., Moscow, Russia, 127006

3 National Research Mordovia State University,

68, Bolshevistskaya Str., Saransk, Russia, 430005

4MIREA, Russian Technological University,

78, Vernadsky Ave., Moscow, Russia, 119454

>Tver State Medical University,

4, Sovetskaya Str., Tver, Russia, 170100

¢ Patrice Lumumba Peoples’ Friendship University of Russia (RUDN),
6, Miklukho-Maklay Str., Moscow, Russia, 117198

7 Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical University,
11, Kalinin Ave., Pyatigorsk, Russia, 357532

E-mail: kiryonok@yandex.ru

Received 30 July 2024 After peer review 15 Oct 2024 Accepted 23 Nov 2024

One of the new classes of drugs for weight loss in overweight and obesity, the safety and efficacy of which have been proven
in large-scale studies, are glucagon-like peptide-1 receptor agonists (GLP-1 agonists). Separately, it is worth highlighting
the main representative from the GLP-1 agonists class, semaglutide. At a dose of 2.4 mg, this drug demonstrated clinically
significant results in terms of the body weight reduction and improvement of cardiometabolic health.

The aim of the work was to evaluate pharmacokinetic parameters, bioequivalence, safety, tolerability and immunogenicity of
the Velgia® (WRYC12301) at doses of 0.25 mg (0.68 mg/mL) and 2.4 mg (3.2 mg/mL) in comparison with the reference drug
Wegovy® (Novo Nordisk A/S, Denmark) at the doses of 0.25 mg (0.68 mg/mL) and 2.4 mg (3.2 mg/mL).

Materials and methods. The study was conducted between March and June 2024. The volunteers (n=60) were randomised
into 4 groups (n=15 in each) in a 1:1 ratio to study the semaglutide dosages of 0.25 mg/dose (0.68 mg/mL) in Groups 1, 2
and 2.4 mg/dose (3.2 mg/mL) in Groups 3, 4. The study drug and the reference drug were injected subcutaneously into
the anterior abdominal wall. Pharmacokinetic parameters, bioequivalence, safety, tolerability and immunogenicity of
semaglutide (solution for subcutaneous administration, JSC Biochemik, Russia) were studied. Some parameters regulating
the quality of the active pharmaceutical substance semaglutide, were determined.

Results. The obtained 90% confidence intervals (Cls) for the ratio of C__ and AUC, values of the study and reference drugs
(Groups 1, 2) at a dose of 0.25 mg (0, 68 mg/mL) were 85.19-114.36% for C__ and 81.35-112.60% for AUC,., respectively,
while for Groups 3, 4, at a dose of 2.4 mg (3.2 mg/mL), C__ was 83.18-111.3% and AUC ,, was 91.70-120.89%, respectively.
The obtained 90% Cl lies within the established limits, which confirms the bioequivalence of the study and reference drugs.
All adverse events registered during the study were of mild severity. According to the results of the immunogenicity
parameters analysis, no antibodies to semaglutide were detected in the serum of volunteers.

Conclusion. In the course of the study, the bioequivalence of the study and reference drugs was confirmed. A high safety
profile and absence of immunogenicity were demonstrated for the Russian drug Velgia® (WRYC12301, semaglutide, solution
for a subcutaneous administration, JSC Biochemik, Russia) in comparison with the reference drug (semaglutide, solution
for a subcutaneous administration, Novo Nordisk A/S, Denmark) in doses of 0.25 mg/dose (0.68 mg/mL) and 2.4 mg/dose
(3.2 mg/mL).

Keywords: semaglutide; glucagon-like peptide-1 receptor agonist; obesity; subcutaneous administration; safety; tolerability;
immunogenicity; pharmacokinetic parameters
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Abbreviations: T2D — type 2 diabetes; MAFLD — metabolic-associated fatty liver disease; GLP-1 — glucagon-like
peptide-1; GLP-1 agonists — glucagon-like peptide-1 receptor agonists; HbAlc — glycated haemoglobin; ELISA — enzyme-
linked immunosorbent assay; BMI — body mass index; GI — gastrointestinal tract; BAC — biologically active compound;
HR — heart rate; RR — respiratory rate; ECG — electrocardiography; AE — adverse event; SAE — serious adverse event; Cl —
confidence interval; APl — active pharmaceutical ingredients.
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OfHWM M3 HOBBIX K/IAaCCOB MPENApPATOB A/ CHUMKEHMA MacCbl Tenla Npu M3BbITOYHOM Bece U OXUPEeHUM, 6e30nacHOCTb U
3 bEKTUBHOCTb KOTOPbIX AOKA3aHbl B MAaCLUTAabHbIX UCCNEL0BAHUAX, ABAAIOTCA arOHUCTbI PeLenToOpoB [N0KaroHoNogo06Horo
nentuaa-1 (AP [MM-1). OTaenbHO CTOUT BblAENUTb OCHOBHOIO NpeacTaButens us knacca AP IMM-1 — cemarnytng,. JaHHbIN
npenapar B fo3e 2,4 Mr NPoAeMOHCTPUPOBAN KAMHUYECKU 3HAUYMMble Pe3y/bTaTbl B OTHOLEHUM YMEHbLUEHUA MACcCbl Tea u
YNyyLIEeHUS NapaMeTpOB KapaMoMeTaboNnyYecKoro 340p0oBbS.

Lenb. OueHuTb dapMaKOKMHETMYECKME MapameTpbl, OWO3KBMBANEHTHOCTb, 6€30MacHOCTb, MNepPeHOCMMOCTb MU
MMMYHOFeHHOCTb OTEYECTBEHHOrO JleKapcTBeHHoro npenapata Benrna® (WRYC12301) B pgosuposkax 0,25 mr/mosa
(0,68 mr/mn) n 2,4 mr/po3a (3,2 mr/mn) B cpaBHeHuM ¢ pedepeHTHbIM npenapatom Wegovy® (Hoso Hopauck A/C, aHus) B
nosuposkax 0,25 mr/no3a (0,68 mr/mn) u 2,4 mr/no3a (3,2 mr/mn).

Martepuanbl U metogbl. ViccnenoBaHve 6bI10 NPOBEAEHO B Nepmod ¢ mapTa no utoHb 2024 roga. [Jobposonbubl (n=60)
6bl1M PaHAOMU3MPOBaHbI B 4 rpynnbl (n=15 B Kaxaol) B cooTHoweHun 1:1 ana uccnefoBaHUA LO3MPOBKM cemarnytnaa
0,25 mr/po3a (0,68 mr/mn) — Mpynna 1, 2 u 2,4 mr/ao3a (3,2 mr/mn) — lpynna 3, 4. Uccneayemblii npenapar U npenapart
CpaBHEHWA BBOAMAWN MOAKOXHO B MepeaHio0 GPIOWHYK CTEHKY. Bblan M3ydeHbl dapMaKOKMHETUYECKME MapamMeTpbl,
6M03KBMBANEHTHOCTb, 6€30MaCHOCTb, NEPEHOCUMOCTb U UMMYHOFEHHOCTb MCCIeyeMOro npenapaTta cemarnyTmaa (pacteop
N5 NogKoXKHOro BBeaeHusA, AO «Buoxummnk», Poceus). OnpegeneHbl HEKOTOPbIe MOKa3aTeNu, peraMeHTUPYOLLME KaYecTBO
aKTMBHOM papmaueBTMYECKOM cybCcTaHLMM cemarnyTuna,
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Pe3synbratbl. [lonyyeHHble 90%-Hble AoBepuTenbHble WHTEpBanbl (AW) ANA OTHOWEHWA 3HAYEHUM Cox ¥ AUC(D_t)

nccieayemoro u pedepeHTHoro npenapata (Mpynna 1, 2) 8 go3unposke 0,25 mr/go3a (0,68 mr/mn) coctasuam ans Cox —
85,19-114,36% un AUC(U_“ — 81,35-112,60%, cooTBeTcTBEHHO, Ana Mpynnbl 3, 4 Ao3uposku 2,4 mr/go3a (3,2 mr/mn) — Cmax
coctasun 83,18-111,3%, a AUC(O_t) — 91,70-120,89%, cootBeTcTBEHHO. lNonyyeHHble 90% [N nexxaT B ycTaHOBAEHHbIX
rpaHuMLax, YTo NOATBEPNKAAET OMOIKBUBASIEHTHOCTb UCCIEAYEMOTO U pedepeHTHOro NpenapaTtos. Bce 3apernctpmpoBaHHbie
B XOA4E UCCNef0BaHUA HexenatesibHble ABMEHUA Oblav NETKOM cTeneHu TaxecTu. Mo pesynbTatam aHanu3a napameTpos
MMMYHOFEHHOCTU Y 406POBO/bLEB He Bblan BbIABNEHbI aHTUTENA K CEMAINYTUAY B CbIBOPOTKE KPOBM.

3aknioueHue. B xome nposBeaéHHOro uccnenoBaHus 6Oblna noaTBep:KAEHA OMO3KBMBANEHTHOCTb MCCAEAYEMOro U
pedepeHTHOro npenapaTos. bbln NPOAEMOHCTPUPOBAH BbICOKUI Npoduab 6€30MacHOCTU U OTCYTCTBME UMMYHOFEHHOCTU Y
poccuickoro npenapata Benrna® (WRYC12301, cemarnyTua, pactBop A1 NOAKOXKHOro BBeaeHus, AO «Brnoxmmmk», Poccus)
B CPaBHEHUM ¢ 3apybexkHbIM pedepeHTHbIM NpenapaTom (cemarnyTua, pacTBop A8 NOAKOXKHOro BBeAeHuA, Hoso Hopamck
A/C, Oanusa) B go3unpoekax 0,25 mr/nosa (0,68 mr/mn) u 2,4 mr/no3a (3,2 mr/mn).

KnioueBble cn0Ba: ceMaryTua,; aroHUCT PeLenTopoB IMOKaroHonogobHoro NenTuaa-1; oXKMpeHue; NoAKOXKHOE BBEAEHWE;
6e30nacHOCTb; NePEeHOCUMOCTb; UMMYHOTEHHOCTb; GapMaKOKUHETUYECKME NapaMeTpPbl

Cnucok coKpaueHui: CL, 2 — caxapHblii guabet 2 Tuna; MAXKBI — meTabonmMyeckn accoummpoBaHHan Xuposas 6oae3Hb
neyenu; MMM-1 — raokaroHonogobHbIM nentua-1; AP TTMN-1 — aroHWCTbl peLenTopoB rtoKaroHonogobHoro nentnaa-1;
HbAlIc — ruKupoBaHHbI remornobuH; UPA — ummyHodepmeHTHbIN aHanun3; UMT — wuHAaekc macchl Tena; MKT —
YKeNyLoYHO-KULLEYHbI TpaKT; BALL — 6rMonornyeckn aktneHas gobaska; YCC — yactoTa cepaeyHblx CoKpaweHuin; Y0 —
yactoTa ApixaTenbHbix AsuxkeHun; SKI — anekTpokapauorpaduma; HA — HexkenatenbHoe sasneHune; CHA — cepbésHoe

HexkenatesnbHoe aBneHue; AN — noseputenbHbilii MHTepBan; AGC — akTMBHaA GpapmaleBTUyeckan cybcTaHuums.

INTRODUCTION

Obesity has become one of the most pressing
public health problems in the world today. According
to the World Health Organization (WHO) in 2022, one
in eight people on the planet was obese. According
to the forecast, by 2025, about 46% of the world’s
adult population will be overweight [1].

Obesity (body mass index [BMI] >30 kg/m?) and
overweight (BMI1=25-29.9 kg/m?) are chronic diseases
characterized by an excessive accumulation of the
adipose tissue in the body as a result of an excessive
energy value (calories) of the diet over physiological
needs of a person. The presence of obesity and excess
body weight are considered to be the main risk factors
for the development of a number of chronic diseases,
(T2D),
diseases (CVDs), metabolically associated fatty liver

including type 2 diabetes cardiovascular
disease (MAFLD), cancer, musculoskeletal diseases,
mental health disorders, etc. [2].

A 5-10% reduction in body weight has been
shown to improve glycemic control, reduce risk factors
for CVDs, as well as an insulin resistance, an arterial
hypertension, lipid metabolism disorders, including
cholesterol and triglyceride concentrations,
inflammatory markers and an endothelial dysfunction.
The treatment of obesity and overweight is based
on a comprehensive approach, including a proper
nutrition, a physical activity, pharmacological therapy
and, if necessary, endoscopic procedures or, in some
cases, bariatric surgery [3]. At the same time, a lifestyle

modification without additional therapy provides

Tom 12, Beinyck 3, 2024

clinically significant weight loss only in a small category
of patients. According to the statistical studies, only
10% of people manage to maintain the achieved weight
after weight loss, while the rest return to their previous
habits and initial weight parameters [4, 5]. It should be
noted that the treatment of obesity and overweight
with bariatric surgery is associated with a number of
limitations and possible complications both during and
after the surgery [1, 6, 7].

Recent scientific advances in the study of the
obesity pathogenesis have made it possible to develop
and introduce into clinical practice new promising drugs
for reducing excess weight and maintaining the achieved
results. Taking into account the role of glucagon-like
peptide-1 receptor (GLP-1) in the regulation of glucose
metabolism and energy balance, as well as significant
effects on other organs and systems, drugs capable
of stimulating GLP-1 receptors similar to the native
hormone — GLP-1 agonists have been developed [7, 8].

Semaglutide is a 94% homologous analogue of
human GLP-1. The half-life of semaglutide (about 1
week) allows its use subcutaneously once a week. Its use
in patients with T2D not only contributed to the effective
glycaemic control, but also resulted in a significant
weight loss and control of CVD risks. Semaglutide was
initially approved for the treatment of T2D at a dose of
0.5 or 1.0 mg per week; in 2021, the FDA! approved a
dosage of 2.4 mg [9, 10].

! U.S. Food and Drug Administration. FDA Approves New Drug
Treatment for Chronic Weight Management, First Since 2014 (For
Immediate Release: June 04, 2021). Available from: https://www.
fda.gov/news-events/press-announcements/fda-approves-new-drug-
treatment-chronic-weight-management-first-2014
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The dose-dependent effect of semaglutide on
weight loss in patients with T2D was observed in the
SUSTAIN clinical trial as well as in real clinical practice.
Therefore, phase 2 clinical trials were conducted
to evaluate the effect of semaglutide on weight in
patients without diabetes, in which effective doses
and concentrations of semaglutide corresponding
to 1.7 and 2.4 mg have been identified [11].

According to the results of the STEP 1 clinical
trial, in the semaglutide group, 9 out of 10 patients
achieved a clinically significant weight loss of 5% or
more, and every third patient achieved a 20% or more
reduction in body weight. The mean weight reduction
was 16.9% from baseline (17.2 vs. 2.7 kg in the placebo
group). The body weight reduction was mainly due to
the adipose tissue — minus 10.4 kg in the semaglutide
(2.4 mg) group and minus 1.17 kg in the placebo group.
Semaglutide therapy at a dose of 2.4 mg had a more
favourable effect on the cardiometabolic health: this
dosage contributed to a reduction in waist circumference
(-15.22 cm), a normalization of lipid profile and blood
pressure [12, 13].

The STEP 2 clinical trial evaluated the effect of
semaglutide therapy on weight loss (0.25, 0.5, 1.0, 1.7 and
2.4 mg) compared to semaglutide for the treatment
of T2D (0.25, 0.5 and 1.0 mg) in patients with diabetes
(HbAlc: 7-10%, the diabetes
8 years). The study participants receiving semaglutide

duration averaged

for the treatment of obesity demonstrated a clinically
significant reduction in body weight of 9.64% from
baseline compared to 6.99% with a 1.0 mg dose. The
proportion of patients achieving a weight reduction of
10% or more was 45.6% in the semaglutide (2.4 mg)
group vs. 28.7% in the semaglutide (1.0 mg) group.
The results of the clinical trial obtained at weeks 8-12,
when the patients took the same doses of the drug
(0.5-1.0 mg), are noteworthy: the reduction in their
body weight has statistical differences (p <0.05) in
favour of the obesity drug. This study shows that not
only the dose, but also a specially selected and
scientifically substantiated concentration determines
the dynamics of weight loss, because it allows the drug
to overcome physiological barriers and affect GLP-1
receptors as effectively as possible, in particular, in
the brain structures of the reward system. This is what
determines the pronounced effect of the drug on the
formation of the rational eating behaviour and the
reduction of cravings for sweet and fatty foods [14].

In the two-year STEP 5 clinical trial, the use of

234

semaglutide for obesity contributed not only to a
significant weight loss (-15.2 vs. -2.6%), but also to the
maintenance of the achieved result throughout the
follow-up period. According to the results of therapy
in the cohort of patients receiving semaglutide at a
dose of 2.4 mg, 83.3% of the patients reduced weight
by >5% or more, 67.4% by >10%, 56.8% by >15%, and
39.4% by 220% [15].

In the multicentre randomized placebo-controlled
SELECT study involving 17 604 patients from 41
countries, it was demonstrated that the administration
of semaglutide at a dose of 2.4 mg to patients
with CVDs and obesity / overweight without diabetes
leads to a 20% reduction in the risk of Major Adverse
Cardiovascular Events (MACEs), including a reduction
in fatal outcomes, a reduction in the risk of non-fatal
infarctions, which fundamentally changes the scenario
of the obesity treatment in the long term [13]. The
accumulated data on the use of semaglutide at a dosage
of 2.4 mg made it possible to include the drug in clinical
guidelines for a stroke prevention, which proves the
effectiveness of this type of therapy in achieving the
main goal of the obesity treatment — reducing the risks
of complications and restoring metabolic health [16, 17].

It is important to note that due to its similarity to
physiological hormones, an increase in the dosage
does not correlate with an increase in the incidence of
side effects. Semaglutide at a dosage of 2.4 mg has a
favourable safety profile similar to that of semaglutide
1.0 mg [18, 19].

At a dosage of 2.4 mg for the treatment of obesity
and overweight, including in patients with T2D,
semaglutide is registered in Europe and the USA under
the trade name Wegovy®?%3. This drug is not registered
in Russia, and until recently, Russian specialists have not
been able to use this drug in clinical practice.

Promomed Company has been providing the
healthcare system with reliable drugs for the treatment
of obesity and overweight with a high level of evidence
for more than 20 years, and was the first in the country to
develop its own full-cycle technology for GLP-1 agonists
(liraglutide, semaglutide) — from the chemical synthesis
and isolation of active pharmaceutical substances to the
production of a finished dosage form. The preparations
based on liraglutide 3.0 mg (Enligria®) and semaglutide
1.0 mg (Quinsenta®) were registered in the second half
of 2023 and became full substitutes for their foreign
predecessors that had left the market.

2 |bid.
3 EMA. Wegovy. Overview. Available from: https://www.ema.europa.
eu/en/medicines/human/EPAR/wegovy
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pharmacokinetic parameters, bioequivalence, safety,
tolerability and immunogenicity of the domestic
drug Velgia® (WRYC12301) at doses of 0.25 mg
(0.68 mg/mL) and 2.4 mg (3.2 mg/mL) in comparison
with the reference drug Wegovy® (Novo Nordisk A/S,
Denmark) at the doses of 0.25 mg (0.68 mg/mL) and
2.4 mg (3.2 mg/mL).

MATERIALS AND METHODS

Study design

An open randomized parallel bioequivalence study
was conducted in a single subcutaneous administration
of the study and reference drugs on an empty stomach
in healthy volunteers. The block diagram of the design
(duration wise) is shown in Fig. 1.

Randomization
The volunteers who had successfully completed
the screening procedure (met the eligibility criteria)
into the Each
randomized volunteer was assigned according to the
11.65 software
random number

were randomized clinical trial.
randomization plan using WinPepi
(ETCETERA module 3.26)

generation

by a
(assigning numbers to volunteers —
01 to 60). The volunteers (n=60) were randomized into
4 groups in a 1:1 ratio.

If a volunteer dropped out of the clinical trial before
time, their randomization number was not reused
and the volunteer could not subsequently re-enter the

study.

Study subjects and eligibility criteria

The study randomized 60 healthy male and female
volunteers aged between 18 and 65 years inclusive
with a body mass index of 25-30 kg/m? inclusive, who
met all the inclusion criteria and did not meet any
of the non-inclusion criteria.

All the participants signed an informed consent
form and were able and willing to comply with the
study protocol.

The main inclusion criteria were:

¢ men and women aged 18 to 65 years;

e body mass >50 kg;

e BMI=25-30 kg/m? inclusive;

e verified diagnosis of “healthy” according to the

standard clinical, laboratory and instrumental
examination methods;
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and narcotic substance use, and willingness to
give up an alcohol use during the participation in
the study.

The participants were warned to use reliable
contraceptive methods and to abstain from a sperm
donation throughout the study and for 2 months after
the end of the study.

The main non-inclusion criteria were:

e presence of an aggravated allergological
anamnesis, drug intolerance, chronic diseases of
various organ systems;

¢ mental illnesses;

¢ hypersensitivity to the study drugs;

e history of use of semaglutide or other human
GLP-1 analogues (within less than 6 months
before screening);

e taking medications with significant effects on
haemodynamics and/or a liver function for less
than 2 months prior to screening;

e taking other medications, including herbal and
homeopathic preparations, vitamins and/or
dietary supplements, for less than 4 weeks prior
to screening;

¢ inability to perform subcutaneous injections;

¢ any history of difficulties with blood collection or
any vasovagal attacks during a blood collection;

e Gastrointestinal Surgical Procedures (except

appendectomy).

The participants were also not considered for
the study inclusion if they had the following diseases
and conditions: a history of medullary thyroid cancer,
including a family history; a history of multiple endocrine
neoplasia type 2; a severe depression; suicidal thoughts
or behaviour, including a history; acute infectious
diseases or symptoms of acute respiratory infections for
less than 4 weeks prior to screening.

The volunteers were excluded from the study if
they refused to participate in the clinical trial, if they
were taking illegal drugs and tested positive for the use
of alcohol, psychotropic and/or narcotic substances,
if there were gross violations of the requirements and
procedures of the study protocol, if there were adverse
events (AEs), or if during the study, the volunteer
developed any diseases or conditions that made their
further participation in the study impossible. The
research physician may decide to exclude a volunteer
in the volunteer’s own interests.

Concomitant therapy and exclusion criteria were
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assessed throughout the study. The total duration of
the study for each volunteer was no more than 35 days
(including the screening period).

Study conditions and duration

The study was conducted on the basis of the state
budgetary health care institution of the Yaroslavl Clinical
Hospital No. 3 (Yaroslavl, Russia) in the period from
March to June 2024.

Characteristics of drugs

in the
investigation — the investigational new drug (Velgia®;
WRYC12301; IND;
subcutaneous administration, JSC “Biochemik”, Russia)

The following preparations were used

semaglutide, a solution for a
at doses of 0.25 and 2.4 mg/mL) and a reference
drug (Wegovy®; RD; semaglutide, a preparation for
a subcutaneous administration, Novo Nordisk A/S,
Denmark) at doses of 0.68 and 2.4 mg/mL.

Drug administration

The volunteers received the drugs in the
morning on an empty stomach subcutaneously into
the anterior abdominal wall. Group 1 (n=15) and
Group 2 (n=15) received the study and reference
drugs at a dose of 0.5 mg (a single administration of
2 doses of 0.25 mg/dose), Group 3 (n=15) and
Group 4 (n=15) — 2.4 mg (a single administration

of 1 dose of 2.4 mg/dose).

Sample preparation and collection

To assess pharmacokinetic and immunogenicity
parameters, after the randomization and before the
initial blood sampling, a cubital heparinized catheter
was placed in the volunteers and removed after the
blood sampling at 12 h point (day 1). After the removal
of the catheter, the blood was collected from the
volunteers by venipuncture.

Blood
pharmacokinetic parameters were collected at the

samples for the determination of
following time points: 1, 0.5 and 0 h (day 1) before the
administration of the IND / RD and then on and off at
2, 8, 12 (day 1), 24 (day 2), 36 (day 2), 48 (day 3), 72
(day 4), 96 (day 5), 144 (day 7), 192 (day 9), 240 (day 11),
360 (day 16) and 480 h (day 21) after the administration
of the IND / RD.

The blood samples for immunogenicity were
collected from the volunteers receiving the IND at
a dosage of 2.4 mg/dose (3.2 mg/mL) (Group 3)
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and the RD at a dosage of 2.4 mg/dose (3.2 mg/mL)
(Group 4) no more than 15 min before the administration
of the study/reference drug (baseline (0) sample) and
480 h (day 21) after their administration. The blood
samples for the analysis of immunogenicity parameters
were collected separately from the blood samples for
the estimation of pharmacokinetic parameters.

Thus, the study involved the collection of 16
blood samples for each volunteer (6 mL each) for
pharmacokinetic parameters and 2 blood samples for
the volunteers from Groups 3 and 4 (6 mL each) to carry
out immunogenicity studies.

At the screening, a blood sample of no more than
25 mL was taken for standard clinical, biochemical,
serological analyses and a blood glucose level
determination using a glucometer.

The blood samples were collected into tubes to
obtain serum with a coagulation activator. Then, the
samples were gently mixed 5—8 times for a better contact
between the blood and clotting activator. The tubes
with the blood samples were then left on the table in an
upright position at 18—25°C until a complete coagulation
(clot formation). After the clot formation, the tubes
were centrifuged at 1500 g for 10 min at 18-25°C
(Eppendorf 5702 R medical centrifuge No. 0006208,
Eppendorf, Germany). The obtained serum was carefully
transferred into pre-labelled cryotubes, dividing the
serum into three 500 pl aliquots — two for the main
assay (aliquots A and B), the third - for repeat assays
(aliquot C). The serum samples were frozen immediately
after the receipt, transferred to cryotubes and stored at

-70°C or less.

Analytical method

Calculations of pharmacokinetic parameters were
performed by a serum semaglutide concentration. A
guantification of semaglutide was performed by a high-
performance liquid chromatography with a tandem
mass spectrometry (HPLC-MS/MS). A chromatographic
separation and detection were performed on an LC-20
Prominence Nexera XR liquid chromatograph (Shimadzu,
Japan) and a LCMS-8040 tandem mass spectrometric
detector (triple quadrupole) using a Phenomenex
Kinetex C18, 100x3.0 mm, 5 um column. An enzyme-
linked immunosorbent assay (ELISA) was used to
determine the immunogenicity parameters.

Immunogenicity was assessed in the volunteers
with antibodies to
determination of antibodies to semaglutide in calibration

semaglutide. A quantitative
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and quality control samples was performed using a HiPo
MPR-96 microplate photometer (Biosan, Latvia) with
the ELISA kit KRIBIOLISA™ Anti-Semaglutide (Ozempic™)
ELISA (competitive) (Krishgen BioSystems, USA).

Safety and tolerability assessment

To assess the safety of the IND, the frequency and
severity of the AEs registered according to the data of
deviations from normal results of the laboratory tests,
physical examination, assessment of basic vital signs,
electrocardiogram (ECG); the number of cases of an
early participation termination in the study due to the
development of AEs and/or serious AEs (SAEs), including
those associated with IND / RD, were taken into account.
Tolerability of the drug was assessed by the study
physician using a Likert scale.

Among the criteria for assessing immunogenicity,
the number (%) of the volunteers with detected
antibodies to semaglutide were considered.

Ethical approval

The conduct of the study was approved by the Local
Ethical Committee of the Yaroslavl Clinical Hospital
No. 3 (extract from Minutes No. 202 dated 21 March 2024).

Statistical analysis

Principles of sample size calculation

The calculation was based on the interindividual
variability (CV, ) of semaglutide as reported in Clinical
Review (S) Semaglutide [1].

As the CV,__ value of semaglutide had not been
published directly, it was calculated from the submitted
data in the R software environment with the PowerTOST
package using the “CV from ClI” function. The calculation
of the required abundance was performed using the
PASS 11 programme (PASS 11 PLUS, UK). For standard
two-parallel-group design conditions, assuming a 90% ClI
of 80.00-125.00%, CV,_ _=17%, a=0.05, the study power
of 80%, and the IND / RD ratio of 0.95, the inclusion of
at least 26 healthy volunteers (13 in each dose group)
who will fully complete the study and be accepted the
for statistical analysis, is required.

Methods of statistical data analysis

The aim of the work was to evaluate pharmacokinetic
parameters, bioequivalence, safety, tolerability and
immunogenicity of the IND at doses of 0.25 mg
(0.68 mg/mL) and 2.4 mg (3.2 mg/mL) in comparison
with the RD.
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The primary database was created in MS Excel 19
(Microsoft Corp., USA) by processing the registration
cards received from the research centre. The calculation
of pharmacokinetic parameters, a statistical analysis of
safety parameters and the presentation of results were
performed using statistical packages (StatSoft Statistica
version 10.0/13.3, IBM SPSS Statistics 22 and using the
R project software (current version, GPL-2/GPL-3 licence)
with a bear extension). The following pharmacokinetic
variables were calculated: C =~ — the maximum
concentration of the substance in serum; t  — the time

toreachC 'AUC(

max’

oy — theareaunder the concentration-

time curve from the time of a drug administration
to the last detectable concentration at time point t;

AUC ., — the area under the pharmacokinetic curve
from time zero to infinity; AUC(O_t)/AUC(O_w) — a ratio
of AUC,,, to AUC__; K — a terminal elimination rate

constant; t,, — elimination half-life; vV, — volume of
distribution; AUC, — residual (extrapolated) area
under the curve, determined by the formula AUC
AUC(Oft)/AUC(OM).
the compared drugs was made by the ratio of C__ and
AUC(O_t) parameters of the study drug to the reference
drug, which should lie in the range of 80.00-125.00% at
the 90% Cl.

The following statistical parameters were calculated

t-00)
o)
The conclusion about bioequivalence of

for all pharmacokinetic parameters: arithmetic mean
(Mean), standard deviation of mean (SD), coefficient
of variation (CV), median (Me), minimum (Min) and
maximum (Max) values, and spread.

To analyze frequency indicators, the fractions
using a two-sided version of Fisher’s exact test (or
the x? (chi-square) criterion), were compared. For the
comparison of quantitative continuous indicators, the
Students’ t-test (in case of a normal distribution) or
the Mann-Whitney test (in case of the distribution
other than normal) were used. The test for normality
of the data distribution was carried out using generally
accepted methods (the Shapiro-Wilk test or the
Kolmogorov-Smirnov test). The differences at p <0.05
were considered statistically significant.

Quality control of semaglutide active

pharmaceutical substance

The appearance of all tested samples of the
semaglutide active pharmaceutical ingredient (API) was
assessed visually. A specific optical rotation values were
determined in accordance with the requirements of the
Pharmacopoeia of Eurasian Economic Union (PhEAEU),
general monograph (GM) 2.1.2.7 “Optical rotation”.
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High-resolution mass spectra were recorded on
the LCMS-9030 instrument (Shimadzu, Japan) by an
electrospray ionization mass spectrometry method
(ESI-MS). The following parameters were used: capillary
voltage — 4.0 kV; mass scanning range — 500-2000 m/z;
external calibration with sodium iodide solution in
MeOH / H,O; drying and heating gases — nitrogen
(10 L/min each); atomizing gas — nitrogen (3 L/min);
interface temperature — 300°C. Molecular ions in
the spectra were analyzed using LabSolutions v.5.114
software (LabSolutions Series, Shimadzu, Japan).

The control method for the indicator “Peptide
mapping” included an enzymatic cleavage of proteins to
form peptide fragments with their subsequent separation
and identification by HPLC (PhEAEU GM 2.1.2.39. “Peptide
mapping”). A high-pressure liquid chromatograph with
Agilent UV detector (Agilent Technologies, USA) and a
150x4.6 mm column filled with XBridge Peptide BEH
C18 sorbent (4.6x150 mm, 3.5 um) were used for the
study; the elution mode was gradient. The detection was
performed at a wavelength of 214 nm.

The determination of the quantitative content
and the identification of related impurities in the
samples of the semaglutide substance was carried out
by HPLC (PhEAEU GM 2.1.2.28. “High-performance
liqguid chromatography”). A high-pressure liquid
chromatograph with Agilent UV detector, Kinetex
2.6 um C18 100 A column, LC Column 150x4.6 mm,
elution mode — gradient, were used for the study. The
detection was carried out at a wavelength of 210 nm.

The determination of the acetic and trifluoroacetic
acid content was carried out by a HPLC method (PhEAEU
GM 2.1.2.28 “High-performance liquid chromatography”).
A high-pressure liquid chromatograph with an Agilent
UV detector, Luna C18(2) 5 um 4.6x250 mm column, the
elution mode — gradient, were used for the study. The
detection was carried out at a wavelength of 210 nm.

The content of bacterial endotoxins evaluated
according to PhEAEU GM 2.1.6.8 “Bacterial endotoxins”.
The total amount of aerobic bacteria, yeasts and moulds
was determined according to PhEAEU GM 2.3.1.2
“Requirements for microbiological purity of medicinal
preparations, pharmaceutical substances and excipients
for their production”, and GM 2.1.6.8
endotoxins”. The total amount of aerobic bacteria,

“Bacterial

yeasts and moulds was determined according to
PhEAEU GM 2.3.1.2 “Requirements for microbiological
purity of medicinal

preparations, pharmaceutical

substances and excipients for their production”.
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RESULTS

The primary outcome of the study was to evaluate
the pharmacokinetic parameters, bioequivalence,
safety, tolerability and immunogenicity of the Velgia®
at doses of 0.25 (0.68 mg/mL) and 2.4 mg (3.2 mg/mL)
in comparison with the reference drug Wegovy® (Novo
Nordisk A/S, Denmark) at doses of 0.25 (0.68 mg/mL)

and 2.4 mg (3.2 mg/mL).

Population

Sixty male and female volunteers participated in
the study. The main anthropometric characteristics and
gender distribution are shown in Table 1.

Bioequivalence assessment
The additional
pharmacokinetic parameters for the study and reference

mean values of basic and
drugs are presented in Table 2.

Fig. 2 shows the averaged pharmacokinetic profiles
after the administration of the study and reference
drugs at a dosage of 0.25 mg/dose (0.68 mg/mL). As
can be seen from the compared curves, the comparability
of the nature of the “concentration-time” dependence
for the studied drugs is observed.

Figure 3 shows the averaged pharmacokinetic
profiles with and without standard deviations after the
administration of the study and reference drugs at a
dosage of 2.4 mg/dose (3.2 mg/mL). As can be seen from
the compared curves, the nature of the “concentration-
time” dependence for the compared drugs did not

practically differ either.

Time after drug administration, hours

According to the results of the statistical analysis, the
obtained 90% Cls for the ratio of C__ and AUC values
of the Velgia® and the reference drug Wegovy® in the
dosage of 0.25 mg/dose (0.68 mg/mL) — Group 1, 2 —
were for C — 85.19-114.36% and AUC, — 81.35-
112.60%, respectively; for the dosage of 2.4 mg/dose
(3.2mg/mL) —Group 3,4 — C__ was 83.18-111.3% and
AUC ., — 91.70-120.89%, respectively. The obtained
confidence intervals lie within the established limits,
which confirms the bioequivalence of the studied drugs.

Safety and tolerability assessment

All the volunteers completed the study in full
compliance with the approved study protocol. During
the study, Group 1 and Group 2 (0.25 mg/dose
(0.68 mg/mL)) volunteers did not experience any AEs.
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In Groups 3 and 4 (the dosage of 2.4 mg/dose
(3.2 mg/mL)), single cases of AEs, similar in type (nausea
or vomiting), frequency of occurrence and severity,
were reported in both the study and reference drugs
groups. All the AEs registered during the study were of
mild severity. The nature and frequency of AEs were
consistent with the known profile for semaglutide and
did not require withdrawal of therapy.

The tolerability of IND / RD at 0.25 mg/dose
(0.68 mg/mL) and at 2.4 mg/dose (3.2 mg/mL) was rated
as “good” and “satisfactory” in 100% of cases and was
comparable to the reference drug.

No SAEs were observed in the volunteers during
the study and after its completion. No deaths were
observed. No cases of pregnancy of the sexual partner

of the study participant during the study and after its
completion were registered. No abnormalities were
detected in the results of clinical and biochemical
blood tests, blood glucose levels, a general urinalysis,
parameters of basic vital signs, a physical examination
and ECG.

Immunogenicity evaluation

According to the results of the immunogenicity
parameters analysis, no antibodies to semaglutide
were detected in the serum of the volunteers, which
indicated the absence of immunogenicity of the drug.
Unexpected results were not observed in the study,
which supports the concept of the advantage of the drug
chemical “origin”.

Randomization, administration

Completion of study

(Srfgii::)nrge HbOSprtallzat(;OH o of Velgia® / reference drug, ‘ %lep;ijem ‘ participation (21 days
than 14 days) (before ranh orr;z:tlon, observation and discharge (18 da S'; after Velgia® / reference
y: not more than 3 days) from hospital (on day 3) Y drug administration)
Figure 1 — Study design
Obs. Mean Drug Blood Serum Conc., N =30
Treatment:— == Ref. % Test

80-

60-

40-

Semaglutide concentration in serum, ng/mL

| 1 '
0 100 200

| 1 |
300 400 500

Time after drug administration, hours

Figure 2 — Averaged pharmacokinetic profiles after administration of the study drug Velgia®
and the reference drug Wegovy® at a dosage of 0.25 mg/dose (0.68 mg/mL)

Note: Ref. — reference drug; Test — study drug.
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Figure 3 — Averaged pharmacokinetic profiles after administration of the study drug Velgia®

and the reference drug Wegovy® at a dosage of 2.4 mg/dose (3.2 mg/mL)
Note: Ref. — reference drug; Test — study drug.

Table 1 — Descriptive characteristics of demographic and anthropometric data of volunteers’

study and reference drugs groups

Indicator 0.5 mg dose (2 doses of 0.25 mg/dose), n=30 2.4 mg dose, n=30
Gender, n (%):

Male 8 (26.67%) 21 (70%)

Female 22(72.33%) 9 (30%)
- Mean -95% CI 95% ClI Men -95% ClI 95% CI
Age, full years 45.13 41.76 48.51 43.87 40.60 47.13
Body weight, kg 75.71 73.05 78.37 82.89 80.37 85.41
Height, cm 169.40 166.58 172.21 175.77 172.82 178.71
BMI, kg?/m 26.35 25.97 26.72 26.81 26.42 27.21

Table 2 — Pharmacokinetic parameters calculated for the studied drugs dosages

Parameter, units

Dose 0.25 mg/dose (0.68 mg/mL), MeantSD

Dose 2.4 mg/dose (3.2 mg/mL), Mean+SD

Velgia® Wegovy® Velgia® Wegovy®
C..v ng/mL 85.63+22.14 86.75%16.12 417.54+83.16 433.85+125.47
AUC((H), ngxh/mL 19458.26+5374.17 20330.32+4374.67 94426.48+18947.4 89684.6+21791.3
AUC_, ngxh/mL  22168.60£7014.38 23829.36+6296.99 112034.65+25345.73 106204.16+25136.1
k., ht 0.005+0.003 0.005+0.001 0.004+0.001 0.004+0.001
L9 h 52.46+35.19 51.47+54.2 40.53+26.24 45.67+22.16
t,, h 139.7+43.1 149.77+38.16 167.68+43.24 167.77+39.34
AUC(W), % 9.7345.51 12.55+7.62 13.99+6.78 14.51+5.8
VL 4.55+1.37 4.53+1.49 5.18+1.55 5.47+1.96
AUC((H) / AUC(OMJ, % 87.77+5.51 85.32+7.62 84.28+6.78 84.45+5.8

240

Volume XII, Issue 3, 2024



Hay4Ho-npakTunyeckuin XxypHan OPMI’MHAﬂbHAﬂ CTATbﬂ
gﬁﬁMﬁggﬁngﬂ DOI: 10.19163/2307-9266-2024-12-3-231-246

(PHARMACY & PHARMACOLOGY)

Table 4 — Comparison of norms and actually obtained control results quality of semaglutide
(production of JSC “Biochemik”, Russia and Zhejiang Peptites Biotech Co., Ltd, China)

Semaglutide (JSC Biochemik, Russia) Semaglutide (Zhejiang Peptites Biotech Co., Ltd, China)

Parameter
Standardised indicator Control result  Standardised indicator Control result
Appearance White or almost white amorphous White White or almost white powder or Almost white
powder amorphous a loose lump powder
powder
Specific -2°t0 -20° in terms of anhydrous and -14.6° This indicator is not controlled
rotation acetic acid free
Identification  In the chromatogram of the standard Corresponds.  The retention time of the main Corresponds
(by HPLC) sample, the retention time of the peak of the test sample should
main peak of the test solution shall correspond to the retention time
correspond to the retention time of of the main peak of the standard
the semaglutide peak sample
Identification M.W.: 4113.6+1.0 M.W.:4112.8 MW:4113.6+1.0 M.W.:4112.8
(Ms)
Peptide The chromatographic profile of Corresponds.  This indicator is not controlled.
mapping the lysate solution of the test
sample shall correspond to the
chromatographic profile of the lysate
solution of the semaglutide standard
sample.
Related Impurity A: Not more than 0.15% 0.02% G06-IM37: Not more than 0.1%  Not detected
impurities (by
HPLC method)  |mpurity A: Not more than 0.15% 0.09% GO6-IM42: Not more than 0.1%  Not detected
Impurity A: Not more than 0.15% 0.03% G06-IM10: Not more than 0.1%  Not detected
Impurity A: Not more than 0.15% 0.02% GO06-IM60: Not more than 0.2%  0.10%
Any single impurity: Not more than ~ 0.03% G06-IM18: Not more than 0.2%  Not detected
0.10%
Total impurities: Not more than 1.0% 0.23% G06-IMO01: Not more than 0.2%  0.07%
G06-IM59: Not more than 0.2%  0.10%
G06-IM28: Not more than 0.2%  0.09%

G06-IM03: Not more than 0.2%  Not detected

Any single impurity: Not more Not detected

than 0.10%

Total impurities: Not more than  0.36%
2.0%
Acetic acid Not more than 0.25 % 0.01% Not more than 0.5% 0.03%
Trifluoroacetic  Not more than 0.25 % Not detected  Not more than 0.25 % 0.02%
acid
Bacterial Not more than 5 EUs/mg Less than Less than 10 EUs/mg Less than
endotoxins 5EU/mg 10 EUs/mg
Total aerobic Not more than 100 CFUs/g Absent Not more than 100 CFUs/g Less than
bacteria 10 CFUs/g
Total yeasts Not more than 50 CFUs/g Absent Not more than 100 CFUs/g Less than
and moulds 10 CFUs/g
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DISCUSSION

The broad evidence base for the efficacy of
semaglutide with respect to the weight loss, a
restoration of metabolic health and a reduction of risks
of complications presents semaglutide as a priority
drug for a widespread use in routine clinical practice
for the therapy of obesity and overweight [4, 10, 11,
24]. Moreover, the potential of the molecule is not
limited to metabolic diseases. Semaglutide shows
positive results in preclinical and clinical studies for the
treatment of MAFLD, apnea, Alzheimer’s disease, CVD
prevention [12, 17], depression, etc. [23, 24, 26]. In 2024,
semaglutide was included in the latest Russian clinical
guidelines® for the treatment of obesity (revision 2024)
for a sustained reduction of a body weight and
cardiovascular risks in overweight and obese patients.
Availability of the above-mentioned medicines for
patients in Russia is an important task for the introduction
of health-saving technologies into medical practice. An
adequate drug supply is critical for achieving the main
goals of the healthcare system — preservation and
promotion of public health.

At the moment, Velgia® is the only domestic
preparation based on semaglutide INN containing
all necessary dosages and concentrations of the
active substance for the treatment of obesity and
overweight, taking into account the need for a proper
transition from the first use of the drug through
the titration period to the therapeutically effective
dosage.

The authors’ own original technology of obtaining
and purification of the active pharmaceutical substance
ensures a high level of quality control of the obtained
substance, an exclusion of undesirable impurities and
isomerization. As a consequence, it contributes to the
achievement of high efficiency and safety of the therapy.
The developed technology of the chemical synthesis
and product isolation allows Promomed Company
to create peptide molecules with precisely defined
properties without a spontaneous replacement of
amino acids in the peptide structure, the absence

of products of producers’ life activities (as in case

4 Clinical Guidelines for Obesity (revised 2024). Available from: https://
cr.minzdrav.gov.ru/view-cr/28_3. Russian
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of their production from bacteria or yeast), a high
degree of purity, which increases the safety profile
of the drug. The literature describes the advantages
of the developed technology compared to foreign
precursors [14, 15].

Moreover, the production of semaglutide by this
method is highly productive, scalable and economically
feasible compared to the biotechnological route used by
a foreign company, which ensures that the need for the
drug is met for a wide range of patients [20, 21, 25, 26].
The registration procedure for the medicinal product
Velgia® (semaglutide) was completed on 3 October 2024.
Biological, pharmaceutical, functional and consumer
characteristics of this drug meet all the requirements
for the drugs for the treatment of obesity and
overweight:

¢ high efficacy and safety parameters, taking into
account the specifics of a long-term use for the
treatment of chronic obesity;

e full range of specially selected dosages and
concentrations of the active ingredient to ensure
the required dose titration pattern from the first
use (0.25 mg/week) to the therapeutic dose
(2.4 mg/week);

e syringe pens, which are easy to use and do not
require any effort and specialized skills during
their use.

The introduction of Velgia® (semaglutide) into the
practice of Russian physicians represents an access to
the drug therapy proven worldwide, which will reduce
the burden of the obesity pandemic and ensure an
effective and safe weight loss.

The syringe pen specially designed for this drug
does not require specialized skills and is compatible
with needles of any manufacturer, which is important in
case of a possible decrease in the availability of foreign-
made needles.

For the production of semaglutide, Promomed
Company uses the solid-phase peptide synthesis (SPPS)
method. It allows to automate the process and accurately
reproduce the specified structure of the peptide, which
mitigates the risks of changes in the obtained substance
and, consequently, adverse immune reactions when

using the drug.
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Comparative evaluation of quality indicators

of semaglutide active pharmaceutical substance

The main characteristics affecting the quality of
semaglutide substance (Biochemik JSC, Russia) and
semaglutide substance manufactured by Zhejiang
Peptites Biotech Co., Ltd, China, which is a part of
one of the medicinal preparations registered in
Russia, were analyzed. The indices pledged by both
manufacturers for the control of their APIs, were taken
into account. The results of the study are presented
in Table 4.

The above data show that the semaglutide API
produced by Zhejiang Peptites Biotech Co., Ltd, China
is not controlled by the indicators “Specific rotation”
and “Peptide mapping”. That indicates the lack of a
systematic authenticity verification of the obtained
preparation and the risk of reducing the effectiveness of
the finished drug as a result of, for example, an amino
acid substitution. Moreover, in comparison with the
semaglutide APl produced by JSC Biochemik (Russia),
the Chinese manufacturer lays down underestimated
quality requirements for the indicators “Sum of
impurities”, “Acetic acid content”, “Bacterial endotoxins”
and “Total yeast and moulds”. This fact may indirectly
indicate a coarser technology of the APIs purification,
which may affect the safety parameters and lead
to the rejection of the entire series of the finished
dosage form according to the indicator “Sterility”
and, consequently, interruptions in the supply of the
vital drug.

Increased requirements for the API purity of the
semaglutide produced by JSC Biochemik, Russia, in
particular, reflected the lack of immunogenicity at the

stage of clinical trials.

Thus, thanks to the efforts of domestic
pharmaceutical companies, in particular Promomed
Company, all the most effective tools to combat
overweight and obesity are available in our country and
the new drug Velgia® will be the next step towards a

metabolically healthy society.

CONCLUSION
The
the study drug Velgia® (WRYC12301, semaglutide,

a solution for a subcutaneous administration, JSC

study confirmed the bioequivalence of

Biochemik, Russia) and the reference drug (semaglutide,
a solution for a subcutaneous
Novo Nordisk A/S, Denmark),
0.25 mg (0.68 mg/mL) and 2.4 mg (3.2 mg/mL),

their high safety profile, good tolerability and lack

administration,

both at doses of

of immunogenicity.

Velgia® is available in ergonomic syringe pens, in
5 doses, each containing one of the following prescribed
doses of semaglutide: 0.25, 0.5, 1, 1.7 and 2.4 mg/dose.
Each syringe pen contains four doses of the drug to be
used once a week for a month.

A step-by-step titration of Velgia® promotes a
safe and effective weight loss. The drug is produced in
Russia according to the full cycle — from the chemical
synthesis of the substance to the finished dosage
form. The prescription of the drug does not require
in-depth diagnostics, and can be implemented by
doctors of various specialities as an addition to a low-
calorie diet and physical activities to reduce a body
weight for the indication “obesity and overweight”,
which will allow effective and safe therapy of patients
regardless of their gender, age and presence of

comorbidities.
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