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The Institute "Torlak™ is a
national manufacturer of ¥
high-quality, safe and .‘
effective vaccines, sera ~ v
and other
immunobiologicals,
established by the
Government of the

Republic of Serbia.




B SCOPE OF
ACTIVITIES

1. Production of high-quality, safe and

effective vaccines, sera and other
immunobiological and diagnostic
products, medical devices and food
supplements

2. Storage and distribution of vaccines

3. Prevention, treatment and monitoring
of infectious diseases

4. Scientific research and educational
activities
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D NSTITUTE "TORLAK" ORGANIZATIONAL CHART

The Institute "Torlak” is run by:

—  appointed by
- the Acting Director of the Institute the Government of o
the Republic of Serbia virusologiju
- the Management Board vakcine i
supported by e
- the Supervisory Board the Ministry of health and
_J the Ministry of science

Divisions at the Institute "Torlak” are: 219 employees - experts of

- Quality Assurance Division, various profiles:

- Quality Control Division, doctors,

- Division for bacteriological production, pharmacists,

- Division for virological production, molecular biologists, biologists,
- Diagnostic preparations production division, biochemists, chemists,
- Laboratory diagnostics division, veterinarians,

- Scientific research division, technologists, physicochemists,

mechanical engineers, electrical
engineers, IT engineers,

- Division for legal, economic and financial affairs,

- Division for technical and other similar affairs.

mBE‘I& Acting Director a
~ Hu

Luka Dragacevic, PhD lawyers, economists, etc.
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) -ISTORY OF THE INSTITUTE “TORLAK"

The first sera and vaccines were produced in Central Hygiene Institute by the Serovaccinal Department which was established in October 1924.

1927 Production of BCG vaccine in the Central Hygiene Institute started,

1930 Production of vaccine against diphtheria by Ramon and production of diphtheria and tetanus serum started,

1934 Production of vaccine against tetanus by Ramon started,

1958 Vaccine against whooping cough from local isolates was produced,

1959 Production of dehydrated culture media started,

1960 Dr Albert Sabin donated to the “Torlak" Institute his original vaccinal trains and the production of live, oral polio vaccine (OPV) began,
1962 Production of inactivated influenza vaccine started,

1965 Production of allergens started,

1968 Production of lactic acid preparations started,

mRNA

e e 1095 Production of viper venom antiserum started
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) -ISTORY OF THE INSTITUTE “TORLAK"

Production of inactivated influenza vaccine started in 1962.

1962 - 2005, Wwhole virus, inactivated, trivalent influenza vaccines had been

produced in embryonated chicken's eggs

L

Inculation of eggs with
2005 Institute "Torlak” started reconstructing the facility according to GMP influenza virus

2009: Institute "Torlak” became a part of the WHOs Global Action Plan for Influenza Vaccines (GAP) strategy with the
goal of sustainably manufacture seasonal and pandemic influenza vaccines.

2013: Split, inactivated seasonal and pandemic influenza vaccines have been developed

2020 TorVaxFlu® INFLUENZA VACCINE FRAGMENTED VIRUS,
INACTIVATED has been licenced
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) orVaxFlu® - INFLUENZA VACCINE
(FRAGMENTED VIRUS, INACTIVATED)

The Institute “Torlak" is one among 14 manufacturers who has successfully accomplished the project under the
WHOs Action Plan.

The Institute “Torlak" has Good Manufacturing Practice Certificate for TorVaxFlu®

Capacity of the current plant is 500.000 doses of the vaccine per year

Quadrivalent influenza vaccine development




) BACTERIAL VACCINES &

MONO VACCINES

TETAVAKSAL-T® - tetanus vaccine, adsorbed

| -@zo‘tOr’ak
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lnsutuua virusologiju, vakcine i sem ]

BCG vaccine, lyophilized ® - vaccine against
tuberculosis

COMBINED VACCINES

DITEVAKSAL-T® - diphtheria and tetanus vaccine,
adsorbed

iossi Ampula, 10 x 0.5 mL.

1doza sadrii:

Koncentrovani | precisceni toksoid tetanusa -n-gf 4

mﬂ e uerin (M)
m-hio 2 ove goa odo 05 mL

DITEVAKSAL-T® - diphtheria and tetanus vaccine for
adults, adsorbed

ALDIPETE-T ®- diphtheria, tetanus and pertussis
vaccine, adsorbed

mRNA

Technoiogy Trawfer
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) MMUNOBIOLOGICAL PREPARATIONS

SERA

TOTEKVIN® - Tetanus antitoxin purified and concentrated
(equine)

VIEKVIN ® - Viper venom antitoxin (equine) - used in the therapy
after the bite of a venomous snake of the genus Vipera (Vipera
ammodytes, Vipera berus) ® torlak

VIEKVIN®

Export markets: Sweden, Germany, Belgium, Austria, Italy, Croatia, Bosnia and e brety smilskog otrova
Herzegovina, Montenegro, North Macedonia, Albania

PPD-T ® tuberculin -A purified protein derivative for skin testing
(tuberculosis diagnostics).
Liobif,_
Liobif ® - live, lyophilized lactic bacteria for human use s
mRNA ;\”Mrlak




B /| | FRGENS

The allergens for in vivo testing
- Prick test
- Intradermal test

- Bronchoprovocation test

Allergens for allergen specific immunotherapy
- Depo solutions

- Solutions for sublingual immunotherapy - SLIT

mRNA

Technoiogy Traesfer
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) MICROBIOLOGICAL MEDIA

‘
The Institute , Torlak" produces ’

over 90 types of microbiological media:

- Dehydrated bacteriological media
- Ready to use bacteriological media

- Viral transport medium




D | ABORATORY DIAGNOSTICS

The Institute ,Torlak® has an important role in
diagnostics of diferent comunicable diseases and
outbreaks.

4 National Reference Laboratories (NRL) for
diagnostics (3 of 4 are certified by the WHO):

NRL for Influenza and other respiratory viruses

NRL for Poliomyelitis and Enteroviruses

NRL for Rubella, Measles, Chickenpox and other rash
NRL for Viral Hemorrhagic Fever and ARBO Viruses

DN N NN

mRNA International networks - WHO laboratory networks, SECID, EVD-LabNet, MedilabSecure

Tachnolofy Traeisfer
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D THE NEW FUTURE FOR THE INSTITUTE ,TORLAK"-
BSL 3 LAB

The new diagnostic and research facility will.

v' meet all the required regulations related to biosafety and
biosecurity

v increase the capacity of existing laboratories
v' improve the conditions of reception and safety of patients

v'improve working conditions and employee safety

v provide the opportunity for further development of
diagnostics, in accordance with the continuous growth of
scientific knowledge and biotechnological progress
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"TORLAK" INSTITUTE e -

The Institute “Torlak“has certificates for ISO SR EETIESEE

standards;
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> 1SO 9001:2015 Certificate for Development and
production of medical devices and food supplements

» 1SO 14001:2015 Certificate for Production of
medicines, medical devices, food supplements and
providing of diagnostic services,

L
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Tl NTERNATIONAL CERTWICAINON NETWORN

> 1SO 22000:2018 Certificate for Production and delivery

of solid forms of food supplements, wSERTIFICATE
> 1SO 134852016 Certificate for Development, B e, volioma f assume; Tosw
production and sales of bacteriological culture media et e e e

and virological transport medium (CE mark)

» We are in process of obtaining 1ISO15189 Medical
laboratories - Requirements for quality and
competence

mRNA

Technoiogy Traesfer
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) CERTIFICATES OF
"TORLAK" INSTITUTE

The Institute "Torlak” has received a certificate of
accreditation as a health institution that meets the
standards for accreditation of secondary and
tertiary healthcare institutions.

The certificate has been issued for the period
from December 2016 to December 2023.

Technoiogy Trarster
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PenyGanka Cpbuja

ATEHUWMJA 3A AKPEAUTALIWIY
3APABCTBEHUX YCTAHOBA CPBUJE

AOEJbYJE
CEPTMOUKAT O AKPEAUTALIUIV

BPOJ A-187-09/2016

UHCcTUTYT 3a BUpYyconorujy,
BaKUuuHe u cepyme ,,Topnak"

CTUYe akpeauTauujy Ha nepuoa oA ceaam roguHa
oa Aeuembpa 2016. oo aeuembpa 2023. roauHe

3a cnepehe obnactv
nabopaTopuicka AMJATHOCTHKA, KMBOTHA CPEANMA, ThYACKA PECYPCH, YNPaBbae nHhopMaumiama, pyxosolierse n yNpasisame

Y Beorpaay 5 8.4, AMPEKTOPA
[ Y g
RDeuembap, 2016. rogune v\\\; ¢ J: Bhalions Hé =i
iy f




CEPTHD®HUKAT JOBPE ITPOU3BOBAYKE INPAKCE
(GMP CEPTH®HUKAT)

\HCTUTYT 3A BWP yCcOJIoTvd

BAKLUUHE W CEPYME

"TOPJIAK"

Bpoj
Bpoj __‘&:g.ﬂ ceprudukara: | 37

0705

j"n‘ M £
Beorpan, How. Gax

Hdartym:

26. anpun 2021. roguHe

11108 WIWME

Hasus HOCHOLA 103BOJIE 3a POU3BOLILY
(mpoussoljaya JiekoBa):

HHCTHTYT 32 BUPYCOJIOTH]Y, BAKLIHHE H
cepyme ,, Topsiak*

Anpeca ceuinTa HOCHOLIA I03BOJIE 32
NpOM3BO/RY (Npou3BOhaya neKkoBa):

Beorpaa, ya. Bojsoae Crene 6p. 458

Ajpeca MecTa [IpOU3BOAHE:

UHCTUTYT 3a BUPYCOJIOTH]Y, BaKLIMHE U CepyMe
» lopaak™
Beorpay, yi1. Bojsoae Crene 6p. 458

Mecto nyiuTama cepuje jieka y mpoMer:

WHCTUTYT 3a BUPYCOJIOTH]Y, BaKLIMHE H CEpyMe
» Jopaak®
Beorpag, yi. Bojsoge Crene 6p. 458

I[paBHu OCHOB 32 W3/aBaibe cepTudHKara:

Ypau 114. 3akoHa 0 JIEKOBUMa ¥ MEJULIUHCKUM
cpeacteuma (,,Cnyxbenn rmacuuk PC”, 6poj
30/10).

JlaTym MHCTIEKLIMjCKOT Haj30pa Ha
OCHOBY Kora ce u3jJaje cepTudukar:

29.03. 1 30.03.2021.rogune

Baxeme ceprudukara:

Ceptuduxar Jlobpe npoussohayke npakce
U3/1aje ce Ha TPH FOAHHE W [IPecTaje Ja BaxH y
cy4ajy M3MeHa npolieca NpoU3BO/bE, OZIHOCHO
KOHTpOJI€ KBAJIUTETA U MIITamba CepHje Jieka y
npomer ozipeheror gapmaneyrckor o6aMKa Koju
je HaBeJleH y cepTudUKary.

MmRNA

Tachnology Traewfer
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GOOD

MANUFAC
PRACTICE
CERTIFICATE

On 26 April 2021, the Institute "Torlak” received
permission in drug production site and Good
Manufacturing Practice Certificate for the

URING

manufacturing TorVaxFlu® - INFLUENZA VACCINE
(FRAGMENTED VIRUS, INACTIVATED)
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0 . « STORAGE AND
@ﬁ&‘;’éﬂ&:&'&ﬂ unicef & DISTRIBUTION

CERTIEICATE

awarded to C L : . .
Storage and distribution in different

National Vaccine Store
Institute of Virology, Vaccines and Sera, torlak
Serbia » Vaccines from the obligatory

In recognition of the high standard of performance achieved under the WHO-UNICEF immunization program
Effective Vaccine Store Management Initiative

cold chain temperature range of:

Presented on this day 3 July 2009
» Covid-19 vaccines

\

Director Chief
Department of Immunization, Vaccines and Biologicals Health Section, UNICES
Woreld Health Organizatson

Technoiofy Traeister




MRNA VACCINE
ECHNOLOGY
RANSFER OF THE
INSITUTE ,TORLAK®

On August 24, 2022 “Torlak"Institute signed the mRNA
Vaccine Technology Transfer Agreement

the Serbian Ministry of Health,

the Medicines Patent Pool (MPP),

the World Health Organization (WHO),
Afrigen Biologics (PTY) Limited,

the Biologicals and Vaccines Institute of Southern Africa
(Biovac).

YV V VYV V V

The aim of the program is establishing a sustainable
production of MRNA vaccines in countries with low and

-, middle income countries
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mRNA

Technoiogy Trarster
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D) NTRO TRAINING TO mRNA TECHNOLOGY IN
SOUTH AFRICA

Feb 20-22 2023

Technoiogy Trarster




) LAYOUT of R&D AREA for mRNA VACCINES
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D LAYOUT of PRODUCTION AREA for mRNA
VACCINES
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i R&D EQUIPMENT at THE INSTITUTE , TORLAK®

mRNA

Technoiogy Trawfer
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B THE INSTITUTE
TORLAK" HAS
FILL&FINISH ON SITE

\;\? 2 ml injection vial (2R)
\‘S\O
o 6 ml injection vial (6R)
o
00(6@9& Ampules
e

> Prefilled syringes




) DEVELOPMENT OF MULTIVALENT mRNA
VACCINE FOR INFLUENZA

Worldwide, annual epidemics are estimated to result in about 3 to 5 million cases of severe illness, and
about 290 000 to 650 000 respiratory deaths associated with influenza.

Influenza virus

Haemagglutinin, neuraminidase,
nucleoprotein, ion channel

Haemagqglutinin pues
- New strains™’, annual va:
Neuraminidase 'modification
Universal vaccine'*®, mosaic

Matrix protein  yaccine targeting multiple
conserved regions’

Membrane

lon channel

Comparative study”
new MRNA influenza vaccine
VS
TorVaxFlu® INFLUENZA VACCINE FRAGMENTED VIRUS, INACTIVATED

Technoiogy Trarsfer e

e Feasibility studies, Immunological studies, Sustainability studies, Deliverables. - to ensure the quality and efficacy of the final mMRNA vaccine




) DEVELOPMENT OF MULTIVALENT mRNA
VACCINE FOR TB

According to the Global Tuberculosis Report 2022 released by the WHO, an estimated 10.6 million new
cases of TB and 1.4 million TB-related deaths occurred among human immunodeficiency people in 2021

The reasons for variable protective efficacy of BCGs might be genetic differences in BCG strains:

- French Pasteur strain (Pasteur 1173P2) - Denmark 1331 strain (Danish 1331),
- Brazil strain (BCG Mearou RJ) - Russian strain (Moscow-368),
- Bulgarian substrain (Sofia SL222) - Japan 172 strain (Tokyo 172-1)

Table Multiple anti-TB vaccines have been developed and tested

Vaccine Vaccine type Ref

H56 + IC31 and ID93 + GLA-SE Prophylactic subunit vaccines (Andersen, 2007; Ottenhoff and Kaufmann, 2012)
Rv3131 Antigen for multi-antigenic subunit vaccine (Lu et al., 2022)

AEC/BCO02 Subunit vaccine (Rai et al.,, 2018)

L91 Lipidated multistage epitope-based vaccine (Khademi et al., 2018)

Latency antigens incorporated in Modified ankara virus vector Multi-antigenic, multiphasic vaccine (Kwon et al., 2017)

RUTI Therapeutic vaccine (Cardona, 2006; Leung-Theung-Long et al., 2015)

mRNA Strategy: Restoration of important antigens in BCG and/or enhancing effective Tcell/B cell epitopes!

Hub
Programme ‘Ref. Verma A et al. (2022) Tuberculosis: The success tale of less explored dormant Mycobacterium tuberculosis. Front. Cell. Infect. Microbiol. 12:1079569.




) DEVELOPMENT OF MULTIVALENT mRNA
VACCINE CANDIDATES FOR RABIES

Rabies is included in WHQO's 2021-2030 Roadmap for the global control of neglected tropical diseases, which
sets regional, progressive targets for the elimination of this disease.

Rabies virus

Polymerase Glycoprotein

Glycoprotein
Matrix
Nucleoprotein
Phosphoprotein

Optimization of delivery vehicles

Very effective vaccines are available to immunize people
after an exposure to rabies
or
pre-exposure prophylaxis

mRNA (recommended for people whose activities might lead to direct contact with mammals that may be infected with rabies)

o
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D FOR A SUCCESSFUL PARTNERSHIP

The Medicines
Patent Pool

The World Health
Organization

> Afrigen Biologics
(PTY) Limited,

> the Biologicals
and Vaccines
Institute of
Southern Africa
(Biovac)

Bi0

Thank you
for attention!

The Institute ,Torlak”
supported by the

Serbian Ministry of
mbuﬂ Health
Hub ,
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