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CUBA-USA COOPERATION (march 2023)

BIOTECHNOLOGY
IN CUBA:

* THE ORIGINS

THE PERFORMANCE
THE ENTERPRISES
THE PRODUCTS

* {WHAT COULD WE DO TOGETHER?
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BIOTECHNOLOGY IN CUBA:
ORIGINS

1981: FIRST FACILITY INAUGURATED FOR INTERFERON
THE CONCEPT OF CLOSED-LOOP ORGANIZATION:
RESEARCH-PRODUCTION-COMMERCIALIZATION

1986: THE CENTRE OF GENETIC ENGINEERING AND
BIOTECHNOLOGY

1986-1995: SEVERAL NEW RESEARCH-PRODUCTION CENTRES

1992: THE WEST-HAVANA SCIENTIFIC POLE
(20 institutions, 10 000 employees, exports to 50 countries)

1994: THE CENTRE OF MOLECULAR IMMUNOLOGY

2012: MERGE WITH THE PHARMA INDUSTRY-BIOCUBAFARMA
HOLDING ORGANIZATION



BIOCUBAFARMA

32 Enterprises
Research-Production
80 Production lines
20 300 employees
+250 Ph.D
1219 Master



The “Closed Loop”
Organization

BASIC
RESEARCH ORIENTED MARKETING

I PRODUCT- MANUFACTURING &
RESEARCH
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Supplies 860 products for the National Health System
62 % of the List of Essential Medicines (499)

Owns 893 product registries in 53 countries

Exports to >50 countries

Owns >180 invention patents

Carries 393 Research-Development Projects

Runs >120 clinical trials (59 in cancer) in 200 clinical sites



6 JOINT VENTURE COMPANIES ABROAD

Biotech Pharm, Beijing, China:
Monoclonal Antibodies aNd p)
Therapeutic Cancer Vaccines.

ChangHeber, Changchung, China:
Recombinant Proteins.

Lukang-Heber, Shandong, China:
Biotech Products for agriculture.

“Abinis,  Thailand:  Monoclonal ™= i
Antibodies.

‘Innocimab, Singapore: Monoclonal
Antibodies. rie?q
‘Innovative Immunother Alliances ;,':" Inovetie Monedorel Anibodie
CUBA-USA ¥ i
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EDITORIALS

. today’s tensions and conflicts are characterized
93'59 SEPE!!I-VIIBCERS zlﬁs jlizations, than by larger groups feeling threatened
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Cuba’s biotech boom

The United States would do well to end restrictions
on collaborations with the island nation’s scientists.
Frem{uﬂm on 1 January, a celebratory ‘Caravan of Liberty” car-
ried 50 people, including many university students and scien-
tists, along the triumphal route that Fidel Castro had taken halfa

century earlier. These people represented the health-care and edu-
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... Cuba marked the 50th anniversary of its
revolution on 1 January, a celebratory ‘Caravan of Liberty’ car-

ried 50 people -..

... These people represented the health-care and edu-

cational systems of which Cubans are proud, --.

measure the scientists in the caravan symbolize the foundation of

that health-care system in the developing world’s
biotechnology industry, which has grown rapid

eschewed the venture-capital funding model that rich countries

consider a prerequisite.
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COMMENTARY

MATUREIMMUNOLOGY VOLUMEY NUMBER ] FEBRUARY 008

Connecting immunology research to public
health: Cuban biotechnology

Agustin Lage

The close connection between immunology and public health has been successful in reducing infant mortality and
Infectious diseases in Cuba. The next challenge is to find treatments for chronic diseases of adulthood and to extend



-
rrrrr

THE ENTERPRISES:
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CENTER OF GENETIC ENG. || CENTER OF MOLECULAR CENTER OF

& BIOTECHNOLOGY IMMUNOLOGY IMMUNOASSAYS
1600 employees 1100 employees 408 employees
Rec proteins & vaccines Cancer Immunotherapy Diagnostic Systems

FINLAY INSTITUTE NEUROSCIENCES CENTER NATIONAL CTR OF
1600 employees 340 employees SCIENTIFIC RESEARCH
Rec proteins & vaccines Brain Research 552 employees
Vaccines Neuro-diagnostics Natural products
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HEPATITIS-B RECOMB.
VACCINE

Blood concentration

HAEMOPHILUS INFLUENZ
SYNTHETIC VACCINE

Time

HEBERPROT-Ulcers of the
diabetic foot

NIMOTUZUMAB-Humanized
anti-EGFR monoclonal Ab

CIMAVAX-Therapeutic
vaccine for lung cancer

NEURO-EPOAtaxia and
Alhzeimer disease




THE PRODUCTS:

Agricultural and Veterinary biotechnology

Vaccine against bovine ticks

Gavac

Porvac

Vaccine against classical swine fever

jz== Porvac ,
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cunvac

Vaccine against Rabbit hemorrhagic disease
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Vaccine against salmon sea lice

Salvac
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BIOTECHNOLOGY IS ABOUT SCIENCE
>300 PROJECTS----MUTEINS OF INTERLEUKIN-2

T-EFFECTOR

T-REGULATORY



BIOTECHNOLOGY IS ABOUT SCIENCE
>300 PROJECTS---ANTI-GANGLIOSIDE Ab ATEROSCLEROSIS

v Immunization with chP3R99 prevents atherosclerosis

development in murine and rabbit models (Preventive setting)
. rI _ otype-matched mAb chP3R99 mAb
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chP3R99 mAb(100 ug/PBS)
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BIOTECHNOLOGY IS ABOUT SCIENCE
>300 PROJECTS---HSP PEPTIDE FOR AUTOIMMUNITY

:

e Peptide derived from
Heat Shock Protein HSP60

:
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Raw material End product

Cells
BIOTECHNOLOGY TIMELINES:
U.S.A. AND CUBA
1981 First organizacion CIB
1974  Recombinant DNA technol. Leukocyte Interferon
1977  First company GENENTECH 1982 First Monoclonal Antibody IOR-T1
1982 First product INSULIN rec 1986 Ctr. Genetic Engineering CIGB
1986  Rec-INTERFERON 1987 Rec-Interferon

Meningitis B Vaccine

1997 Monoclonal Antibody for cancer 1992 West Havana Scientific Pole

RITUXIMAB
2003 HUMAN GENOME MAPPING

2013 CANCER IMMUNOTHERAPY:
BREAKTHROUGH OF THE YEAR TODAY

2519 Biotech companies
e 110000 employees

e 261 products

e 93050 million revenues

1994 Ctr. Molecular Immunology CIM
2012 BIOCUBAFARMA

32 Enterprises (Bio)

e 21785 employees

* Products (182 patents)

* 4000 million revenues (exports
to 50 countries)

TODAY



Biopharmaceutical R&D projects by {ﬁﬂ"ﬂﬂ
product category

g Other
Vaccines 10%
32%

IFN
5% mAb
10%

Chemical

\ S synthesis
: ynt eftic 13%
Cytokomes peptide
— 15%

Relative high proportion of

synthetic peptides and
therapeutic vaccines

BioCubaFarma
101 Biopharmaceutical
R&D projects
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Biopharmaceutical R&D projects by mmlfma"l'ma
therapeutic area
Oncology _ 324
Immunology |
Neurology | 13.7 Oncology
Infections | 10.8 Neurology 63%
Respiratory | Immunology
Gastroenterology .
Wound healing 2.9 BioCubaFarma
Oftalmology ¥ 2.0 101 Biopharrr!aceutical
Cardiology *¥ 2.0 R&D projects
Miscellaneous | ‘ 5.9

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
%




Biopharmaceutical R&D projects :E;_ﬂ: a"ﬂﬂ

according to innovative capacity

101 R&D projects
26%

‘ ==

26% of innovative projects are

76 innovative R&D projects potentially first in class products
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CUBA-U.S.A. POTENTIAL COOPERATION IN BIOTECHNOLOGY

¢COULD BE BUILD A “WIN-WIN” COOPERATION?

AAAS-ACC WORKSHOP ON THE FUTURE OF CUBA-USA COOPERATION

(march 2023)

e Patterns of

medical care

DIFFERENCES SIMILARITIES
1tU.S.A. |* Size of Economy |* Structure of
* Available mortality
resources for e Aging
medical services population
* Priority to
CUBA |+ Structure of the !oiotechnology
health system industry
* Cancer

products inside
biotech




GETTING STARTED:
THE ROSWELL PARK —CIM COOPERATION PROJECT

= . =

1. CLINICAL TRIAL EXPERTISE 1. INVAIVE

(Validating clinical PRODUCTS
evidence) 2. INTELLECTUAL
2. STATE OF ART LAB. PROPERTY
TECHNOLOGY 3. PRODUCTS ALREADY
3. CONNECTIONS WITH WITH CLINICAL DATA
U.S.A. PHARMA

4. MANUFACTURING
4. INVESTMENT CAPACITY CAPACITY



CUBA-U.S.A. COOPERATION IN BIOTECHNOLOGY
THE WAY AHEAD

1.

7.

Reinforce and enlarge ongoing projects (CIM-RPCI
and others)

. Expand joint clinical trials

. Promote technical exchange between regulatory

authorities of both countries (FDA-CECMED)

. Set up a program of joint scientific meetings

. Lift barriers (embargo and others) for access of

novel medicines in both directions

. Explore options for U.S.A.-investment in joint-

ventures in the “Mariel special zone”.

Explore the SPV concept.

and the results will follow..........



