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Strategy of Cuban Biotechnology 

 Cuban Government: a Huge Investment 

 Based on Cuban scientists and professionals 

 National Health System as first priority 

 “Closed cycle” strategy: fully integrated institutions, from research to 

post-marketing follow-up 

 National collaboration instead of individual competition; coordination 

between institutions doing R & D and institutions applying results 

 “Spin off” companies derived from scientific or production institutions  

 Gaining international competitiveness: quality, production volumes, 

cost, novelty, joint ventures 

 Intensive building capacity: R & D, Production 



 33 Vaccines against infectious diseases  

 33 Oncological products 

 18 Cardiovascular products 

   7 Products for other diseases 
 

PATENTS 

 230 patents registered in Cuba and 1800 international  

        patent applications 

 

IMPACT IN PUBLIC HEALTH 

IMPACT IN FOOD PRODUCTION 

ECONOMIC RESULTS 

 

PRODUCTS/PROJECTS/PATENTS/IMPACTS 

THE OUTPUT 



1. Haemophylus B vaccine     
2. Tetravalent (DPT-Hib).   
3. MAbs for cancer therapy  
4. DPT vaccine 
5. Meningococcus  ACYW135 vaccine 
6. Heberpenta 4+1 
7. Heberpenta L 
8. EPO (CIM, CIGB)  
9. Equipment for Neurophysioloy and 

Neuroinformatics 
10. New diagnostic systems  
11. Streptokinase (w/o HSA) 
12. Neurological restoration services 
13. Leptospirae vaccine 
14. Salmonella vaccine 
15. Tethanus Toxoid 
16. G-CSF 
17. Allergens 
18. New Trofin 
19. Interferon (liquid, w/o HSA) 
20. Interferon (liophylized, w/o HSA) 
21. Interferon + ribavirine 
22. Gamma Interferon 
23. Interleukin-2 
24. PPG-plus 
25. Humanized anti EGF-receptor antibody 
26. New SUMA system 
27. Hebernem 
28. Acuabio1 
29. Heberprot-P 
30. Hebertrans 
31. Microbilogy culture media 
32. New advanced generics drugs 
33. Cytostatics 
34. Technology transfers 
35. Melagenina plus 
36. Coriodermina 
37. EPO plus 
38. EGF viscous solution  
39. Audix 
40. PEG-IFN 
41. Cancer vaccine 

Commercial products launched by the Cuban 
Biotechnology Program 

     1981 – 1990 

1. Anti-meningococcus BC 
vaccine 

2. Heberon alfa N 
3. HIV Diagnostic system 

     1991 – 2000 
 
1. Hepatitis B vaccine 
2. Heberkinasa 
3. Heberon alfa r 
4. Hebermin 
5. Gavac 
6. SUMA System 
7. DIRAMIC 
8. Hebertrans 
9. Culture media 
10.Policosanol 
11.Trofin 
12.Natural products 
13.Neurodiagnostic systems 
14.Anti-CD3 monoclonal antibody 
15.Surfacen 
16.Generics 
17.Melagenina 
18.Neurological restoration 

services 

2001 – 2012 
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Despite the 
embargo, Cuba has 
produced better 
health outcomes 
than most Latin 
American countries 
and they are 
comparable to 
those of most 
developed 
countries. 
 
 
Paul K. Drain and Michele 
Barry*  

 
 

CUBA 2010 



By June 2010 

Condition 
Newborns 

studied 
Diagnostics Frequency 

Congenital 
Hypothyroidism 

3 150 856 782 1: 4 029 

Phenylketonuria 49 1: 51 704 

Congenital Adrenal 
Hyperplasia 

548 838 35 1: 15 681 

Biotinidase 
Deficiency 

532 017 4 1: 133 004 

Galactosemia 495 264 2 1: 247 632 

2 545 690 

CUBAN NEONATAL SCREENING PROGRAMS 

ALL  CHILDREN  WITH  NORMAL  GROWTH  AND 
NEUROCOGNITIVE  DEVELOPMENT 



CUBAN  IMMUNIZATION  PROGRAM  IMPACT  
1962 - 2011 

DISEASES Year of Intervention Year of Impact Impact Achieved 

Poliomyelitis 1962 1962 Eradicated 

Neonatal Tetanus 1962 1972 Eradicated 

Diphteria 1962 1979 Eradicated 

Measles 1971 1993 Eradicated 

Rubella 1982 1995 Eradicated 

Mumps 1986 1995 Eradicated 

Whooping cough 1962 1997 Eradicated 

Congenital Rubella 

Syndrome 
1986 1989 Eradicated 

Post Parotiditis Meningitis 1986 1989 Eradicated 

Tetanus 1962 1992 Rate<0,1 x 103 Inh. 

H. influenzae type B 1999 2001 Rate<0,1 x 103 Inh. 

Hepatitis B<25 years old 1992 2001 Rate<0,1 x 103 Inh. 

Meningococcus Meningitis 1988 2001 
<98% Mortality 

<93% Incidence 

Adopting some of Cuba's 
successful health-care policies 
may be the best first step toward 
normalizing relations. 
 
 Congress could request an 
Institute of medicine study of 
the successes of the Cuban 
health system and how to best 
embark on a new era of 
cooperation between U.S and 
Cuban scientists. 

               www.sciencemag.org 
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Paul K. Drain and Michele Barry* 
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The report, made public Monday, examines 160 countries - 43 developed and 117 developing ones - and analyzes the best and worst 
places to be a mother based on 10 factors such as the educational status, health, economic circumstances of the mothers, as well as the 
basic well-being of children.  
 
Among developed countries, Norway is in first place in the rankings, followed by Australia, Iceland and Sweden.  USA appeared in 
position 28th. Cuba is in first place on the list of best developing countries 

Cuba, best conditions for motherhood among developing countries, according to Save the Children's State of the 
World's Mothers 2010 report 



Personnel: 1 400 

Facilities: 70 000 m2 
 

Products: 

 Pentavalent vaccine Heberprot P 

 Rec. Hepatitis B vaccine Conjugated Hib vaccine 

 Rec. IFN Alpha-2b   Rec. IFN gamma  

 Rec. GCSF   Rec. Streptokinase  

 Rec. EGF   Transfer Factor  

 Rec. tick vaccine  Diagnostic kits 

 Rec. Erythropoietin  Bionematicide 

Center for Genetic Engineering and Biotechnology  

Research Focus: Vaccines, 

pharmaceuticals, diagnostics, 

plant and animal biotechnology 

 



Los productos del CIGB contribuyen al diagnóstico, la 
prevención y el tratamiento de 26 enfermedades en Cuba 

 Hepatitis B 

 Hepatitis C 

 Meningitis por Hib 

 Leucemia mieloide crónica 

 Mieloma múltiple 

 Melanomas 

 Carcinoma basocelular de 
piel 

 Linfomas cutáneo y no-
Hodgkin 

 Cáncer de riñón 

 Cáncer de vejiga 

 Hemangioma de la infancia 

 Neutropenia 

 Anemias no ferriprivas 

 

• Papilomatosis respiratoria 
recurrente 

• Conjuntivitis hemorrágica 

• Infarto Agudo del Miocardio 

• Ulceras del pie diabético 

• Inmunodeficiencia celular 

• Herpes zoster 

• Herpes simple 

• Quemaduras 

• Diagnóstico del HIV 

• Diagnóstico de la HC 

• Diagnóstico de embarazo 

• Diagnóstico de rotavirus 

• Diagnóstico enfermedad 
celiaca 



231 approvals in 57 countries 

Registration approvals abroad 

 

1 -3 16 

4-6 9 

7- 9 7 

10-12 5 

> 13 3 

Product  No. Reg   Product No. Reg   Product No. Reg 
Heberbiovac HB 67   Hebervital 11   Heberprot-P 14 

Heberon Alfa R 61 Heberitro  7   Trivac HB 4 
Heberkinasa 22   Quimi-Hib 16   Acuabio 1 1 

Hebermin 14    Gavac 4   Heberpenta-L 4 

      Heberpenta  7 



ACEPTABILIDAD OMS 
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Certificación  

ISO 9001: 2008 



ANVISA 

BRASIL 



MCC  

   Sudáfrica 



Auditoria 

cGMP  

Consultoría 

Española 

CESIF 



Auditoria      

cGMP 

Consultoría 

Inglesa  



Auditoria 

cGMP 

Nobelpharma  

Japón 



Auditoria c GMP 

PHARMAQ  

Noruega 
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Resumen de Auditorias/Inspecciones  

externas recibidas en el CIGB. 

• 2009 

CECMED: 8 

Otros: 5 

• 2010 

CECMED: 12 

Otros: 6 

• 2011 

CECMED:12 

Otros: 8 

• 2012  

CECMED:7 

Otros: 7 

 



Almacén Cuarto de Muestreo 



Almacén 



Áreas de Microbiología y Biología Molecular. 



CIGB, GMP MANUFACTURING PLANTS 





Áreas de producción 



 

Áreas de producción 





Reactores  



Autoclaves y Hornos Centrifugas 

Sistemas cromatograficos 



GENERADOR DE VAPOR PURO AGUA PARA INYECCIONES 

AGUA PURIFICADA SISTEMA HVAC  

SISTEMA CRITICOS 



DIABETES:  

The problem 

49
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230 million people have diabetes  
More than 230 million people worldwide are 
estimated to have diabetes — nearly an eightfold 
jump since 1985 — and nearly 4 million died of the 
blood sugar disorder in 2007, according to the 
World Diabetes Foundation.  



Natural History of Diabetic Foot Ulcer (DFU) 
15% of diabetic patients would be affecting by DFU 

30% of DFU patients never healing the ulcer with standard therapy 

15% of DFU patients would be amputated as consequence of the DFU  

50% of amputee patients died in 5-year, one of the most severe conditions 

 

Severe DFU is a limb-threatening and also a life-threatening, 
among more aggressive types of cancer 

Armstrong DG, Wrobel J, Robbins JM: Are diabetes-related wounds and amputations worse than 

cancer? Int Wound J 2007, 4(4):286-287 



Pharmaceutical composition human recombinant epidermal growth factor 
(EGFhrec) in an injectable formulation, administered by local intralesional 
infiltration, three times/week (6-24 doses).  

INACV 
CIGB 

KEY TO SUCCESS 

THE STRATEGIC  ALLIANCE  IN  CONDUCTING  BASIC  AND  MEDICAL  RESEARCH 
BETWEEN  CIGB’S  SCIENTISTS  AND MEDICAL  STAFF  FROM  THE  NATIONAL 
INSTITUTE  OF ANGIOLOGY  AND  VASCULAR  SURGERY (INACV)  IN  CUBA 



Registration (14): Cuba, Algeria, Argentina, Dominic Republic, Ecuador, Mexico,  

Paraguay, Uruguay, Venezuela, Libya, Colombia, Guatemala, Georgia, Ukraine. 

Patents Granted: United States, European Union, Japan, Canada, Australia, Hong Kong, Singapore, 
South Korea, South Africa, Russia, China, India, Indonesia, Malaysia, Ukraine, Mexico, Argentina 
and Cuba. Filed: Brazil, Thailand and Chile.  

 
Clinical trials (Seminal) 
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Clinical Summary (Status and trials) 

 

 

 
1. Phase I: 45 patients, 16 patients in PK trial 

2. Phase II: Cuba, 166 patients (4 trials) 

3. Phase III: 149 patients 

4. National Surveillance in Cuba: 1,851 patients 

5.  Clinical trials running in Europe, China, 
Russia, and so on. 

1. National Program in Venezuela: + 75,000 

2. National Program in Cuba: + 15,000 

3. Algeria (269), Argentina  

(360), Libya (159), Angola (18), Dominic  

Republic (10), others (+200). 

Total: + 95,000 

National Application 



Heberprot P changes paradigms in diabetic foot ulcer 

management. Examples: 

Bone exposed: Before = amputation required 

Heberprot-P: Granulation achieved in 4 weeks and wound closure 

after 52 days. (≥95% efficacy of treated cases) 

Tendon exposed: Before = removal and dysfunctional foot 

Heberprot-P: Granulation achieved after 18 infiltrations (6 weeks) 

and wound closure after 51 days. (≥95% efficacy of treated cases) 



Heberprot P changes paradigms in diabetic foot 
ulcer management. Examples: 

Osteomyelitis without bone seizure: Before = minor amputation required 

Heberprot-P: Granulation achieved in 8 weeks and wound closure 28 

days after. (≥90% efficacy of treated cases) 

Osteonecrosis of the calcaneous region: Before = amputation required 

Heberprot-P: Granulation achieved after 32 infiltrations (10 weeks); 

closure 45 days after. (≥60% efficacy of treated cases) 



WIPO AWARD FOR BEST YOUNG 

INVENTOR            
39th International Exhibition of Inventions 

of Geneva 



PEGylated Interferon alpha 2b. CIGB results 

Thrice weekly administration of conventional IFN-α2b 

results in peaks and troughs of drug concentration which 

are associated with side-effects and viral rebound, 

respectively  

IFN-2a conjugated to a branched PEG (40 kDa). 
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PEGylation enhances pharmacokinetic properties of 

IFN-  

Clinical trials result using IFN-Peg2,40k  produce by CIGB 

Analysis of PEG2,40K-IFN-a2b (1)  and PEG4,12K-IFN-a2b (2) 

purity by SDS-PAGE:  

 High purity level of the new IFN-Peg4,48k obtained by CIGB 

(Patent product)  



Proctokinase 

 Treatment of Hemorrhoid with Recombinant 

Streptokinase Suppository 
          Hemorrhoids are one of the rectal 

pathologies with the highest 

worldwide incidence, 50 % of people 

with more than 50 years old will 

develop hemorrhoids.  
            (Johanson JF, Sonnenberg A. Prevalence of 

hemorrhoids and chronic constipation. An 

epidemiologic study 1990; 98-380. )  0
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Streptokinase 

suppositories 

 

 

http://estel.bib.ub.es/pharmakoteka/fotos/288.jpg


ANR:      C    E    C    M    E    D 

SISTEMA DE PRODUCCION DE 

VACUNAS 

INSTITUTO FINLAY  

CENTRO ING. 

GENETICA Y 

BIOTECNOLOGIA 

BIOCEN HEBER BIOTEC S.A.  





Relaciones entre los centros   

Finlay 

CIGB 

BioCen 

 



SISTEMA DE GESTION DE LA 

CALIDAD EN EL CIGB 



La calidad es y será la imagen del Centro de Ingeniería Genética y 

Biotecnología como organización comprometida con su país, con los clientes 

internos y externos, con la sociedad y el medio ambiente. 

Las investigaciones desarrolladas, los servicios brindados, así como los 

productos desarrollados y elaborados en nuestro Centro se distinguen por su 

calidad, seguridad y eficacia,  mediante el cumplimiento de los requisitos 

enunciados en las regulaciones de las Buenas Prácticas aplicables, así como 

los requisitos reglamentarios y legales, todo inmerso en un Sistema de Gestión 

de la Calidad eficaz basado en la Norma NC-ISO 9001:2008 y en las tendencias 

internacionales. 

El cumplimiento de la política de calidad se garantiza mediante el compromiso 

de la alta dirección, la gestión de los recursos,  de los productos y procesos, la 

motivación y dedicación de todos y cada uno de los integrantes de nuestra 

institución y sobre todo, por la aptitud que mantenemos en relación con la 

calidad y su incesante proceso de mejoramiento. 

POLITICA DE LA CALIDAD 
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Aseguramiento de la 

Calidad 

Lab. de Control Analítico 

Sistema de Materias Primas 

y Componentes 

Recursos Humanos 

Sistema de 

Gestión de la 

Calidad 

Aseguramiento en los 

Procesos de Producción 
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 Documentación 

 Aseguramiento Metrológico. 

 Inspecciones y Auditorias.  

 Cambios.  

 Sistema CAPA .  

 Análisis de Riesgo 

 Quejas y Reclamaciones y Recogidas.  

 Revisión Anual de Producto.  

 Programa de Monitoreo Ambiental. 

 Programas de validación. 

 Liberación de Lotes. 

Aseguramiento de la Calidad 



  

Source: National Direction of Statistics Ministry of Public Health Cuba 

Heberbiovac HB 
Certificada por la OMS: Dic.  2001 
Recalificación de OMS: Oct   2003 
Recalificación de OMS: Sept 2005 
Recalificación de OMS: Nov. 2008 

Impacto de la vacuna contra la Hepatitis B 

Cuba 1991 - 2011 



Combined diphtheria, tetanus, cellular pertussis, hepatitis B and Haemophilus 

influenzae type b vaccine.  Heberpenta was introduced in the Cuban's immunization 

program in September, 2006.  More than 3 millions doses have been applied in several 

countries. 

 

HEBERPENTA  
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Source: National Immunization Program, Ministry of Public Health of Cuba

Registry in Cuba: 

November 2003 Quimi – Hib® 

First pentavalent vaccine fully produced in a 

Developing Country 

QuimiHib vaccine vs.  
Haemophilus 
influenzae type b 



Heberpenta-L 
Fully liquid pentavalent DTP-HB-Hib vaccine 

 
New Formulation  

Contains all 5 antigens in a ready-to-use 0.5 mL suspension in a vial 

 



Vacunas Combinadas 

Registradas: 

• Tetravalente DPT-HB (Trivac HB®) 

• Pentavalente DPT-HB+Hib (Heberpenta®) 

• Pentavalente DPT-HB-Hib líquida en un solo vial (Heberpenta-L®) 

 

     *La nueva vacuna, Heberpenta-L se logró registrar en otros 3 paises en el 
2012: Venezuela, Georgia y Argentina. 

     * Se ha logrado todo el suministro de la vacuna que necesita el PAI 
cubano 

 

 

En proyección: 

• Pentavalente DaPT-HB-Hib 

• Hexavalente DaPT-HB-Hib-IPV 

 

     *Se han logrado avances en el proyecto de desarrollo de la pertussis 
acelular 

      



 

Proyectos I+D en el campo de 

las vacunas 



PROYECTO/PRODUCTO Laboratorio Desarrollo Pre 

Clínica 

Fase E. Clínico 

I II III Registro 

Heberpenta (vacuna pentavalente) 2006 

Vacuna pentavalente líquida 2010 

Vacuna Hepatitis C profiláctica 2012 

Vacuna terapéutica Hepatitis C 2013 

Vacuna NASVAC contra Hepatitis B 2013 

Vacuna Pertussis acelular 2013 

Vacuna terapéutica SIDA 2015 

CIGB 210 – Antiviral SIDA 2016 

Vacuna dengue 2017 

Inhibidores Dengue 2017 

Antivirales VIH  2016 

Cartera de proyectos - Enfermedades infecciosas 



Vacuna terapéutica contra Hepatitis B: NASVAC 

Semana 48:                      

NASVAC 66,7% (6 meses sgto.) 

 vs PegIFN 80% (Fin Tto.) 

      Sem 0   Sem 12   Sem 24          Sem 0   Sem 12    Sem 24 

      Carga Viral: NASVAC                                                             ALT NASVAC             ALT PegIFN  

 Pre-I       Sem 12    Sem 24     Sem 48 

 La administración IN y SC de NASVAC fue 

segura. 
 

 La vacunación terapéutica se relacionó a la 

disminución de la CV de los pacientes al final del 

tratamiento y del seguimiento en mas de un 60% 

de los pacientes inmunizados luego del fin de las 

inmunizaciones y de 6 meses de seguimiento. 
 

 El incremento de las ALT en la semana 12 

evidenció una inmuno-activación generalizada, 

seguida de una rápida normalización de los 

valores de transaminasas.  



Vaccine formulations protects 

since a few days after 

vaccination. 

Resistance of the vaccine formulation to 
thermal stress without modifying its 
immunogenicity and protective activity . 

Vaccine against the Classic Porcine Cholera 
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 Proteína Bm86  

Vaccine against bovine cattle ticks 

Muertos por Babesiosis y 

Anasplasmosis
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GRACIAS POR SU 

ATENCION 


