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How to develop a CAR T-cell platform in low-
middle income countries?
• Restricted budget 

• Restricted human resources to develop new technologies

• Delay to define regulatory aspects of advanced cell therapy 

• Establish new GMP facilities 

• Generation of vectors in GMP conditions

• Translational research

• Clinical units and clinicians with the expertise need to 



Pesquisas no Brasil

• INCA: 
 Martin Bonamino: pre-clinical study with sleeping beauty transposon vectors 

• Boldrini: 
 Pedro Campos Lima: pre-clinical studies with CD19

• Celluris+Eretz Bio (Einstein): 
 Pre-clinical studies with CAR anti-CD123 e -CD33

• FMRP-USP - Center for cell-based Therapy (Ribeirão Preto)
 Brazilian CAR T Platform

• Prodigy: Einstein, USP-SP, PUC-UFPR, Sírio Libanês

The CAR T-cell in Brazil: Initiatives 
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Slide courtesy Martin H Bonamino



Pesquisas no BrasilThe CAR T-cell in Brazil
- Brazilian CAR T Platform Ribeirão Preto-SP -

• Principle: 100% Brazilian technology

 Design and validate new lentiviral vectors (new clones) for clinical purposes

 Develop the platform for pre-clinical studies

 New translational research lab focused on advanced cell therapy

 Manufacture and scale lentiviral vectors up in GMP conditions

 Manufacture CAR T-cells in an affordable cost to low-middle income countries

 Establish collaborations and launch clinical trials



The CAR T-cell in Brazil 
- Ribeirão Preto-SP -

Source: BioMed Central 

Brasília - DF



The CAR T-cell in Brazil 
- Ribeirão Preto-SP -

Source: sisne.org



Pesquisas no BrasilBrazilian CAR T Platform - Ribeirão Preto-SP
- New scFv clones -

Unpublished data [confidential]



Pesquisas no BrasilBrazilian CAR T Platform - Ribeirão Preto-SP
- Virus production and processing -
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Experimental design
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Lentivirus production - GMP

Parameter Acceptance
criteria Batch#1 Batch#2 Batch#3

Lentiviral Titer (Infecting
Units/mL) 6.9x107 7.7x107 1.0x108

Microbiologic negative negative negative negative

Endotoxin <5.0 EU/mL 0.728 0.853 0.57

Mycoplasma <1.0 0.21 0.25 0.61



CAR19 T cells generation and expansion – healthy donors
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• Cell therapy laboratory – GMP (n=3, three donors)

Cell activation Cell expansion

CAR19 expression



Anti-tumoral efficacy of CAR19 T cells in animal model



CAR19 T cells – Lymphoma patients

• Cell therapy laboratory – GMP (n=2, two independent donors)



CAR19 T cells – Lymphoma patients

• In vitro cytotoxicity

CAR19 T CD19+ B cell CD19+ B cell Apoptosis

+ =



Patient 1

Microbiologic Negative

Endotoxin (<5.0 EU/mL) 0.77 EU/mL

Mycoplasm Negative

%CD3+ cells ≥ 80% 95.9%

Cytogenetic OK

Transduction efficiency 27.9%

CAR19 T cells – Lymphoma patients
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63y, male, diagnosed in 09/14/2017 with Non-Hodgkin Diffuse 
Large B-cell Lymphoma, non-GCB (Hans Algorithm), Double-
Expressor, stage IIB and R-IPI score ?. 

PACIENTE

• 1st treatment (set./2017)  8 R-CHOP + Radiotherapy 
No response  bone marrow biopsy confirmed

• 2nd treatment  R-GDP + autologous  
Progression of disease after 2 cycles

• 3rd treatment  R-ICE 
Progression of disease after 4 cycles
Lymphocytes collection by apheresis  CAR T cell

• 4th treatment  Polatuzumab + bendamustine + rituximab  
Progression of disease after 3 cycles

The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient

VHS [04/09 – 07/10] PCR [04/09 – 07/10] Ferritin [04/09 – 07/10]
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The 1st Brazilian CAR T Cell Recipient

LDH [04/09 – 07/10]Beta 2 Microglobulin
[04/09 – 07/10]
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The 1st Brazilian CAR T Cell Recipient



The 1st Brazilian CAR T Cell Recipient

EARLY BONE MARROW BIOPSY (D+30)
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BEFORE AFTER

EARLY PET-CET (D+30)

The 1st Brazilian CAR T Cell Recipient
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 

• Restricted human resources to develop new technologies

• Delay to define regulatory aspects of advanced cell therapy 

• Establish new GMP facilities 

• Generation of vectors in GMP conditions

• Translational research

• Clinical units and clinicians with the expertise need to 



28

Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 

• Restricted human resources to develop new technologies

International collaboration – research and manufacturing 



Principal Investigator:

Renato Guerino-Cunha, M.D. - Ph.D.

Local Mentor:

Prof. Dr. Eduardo Magalhães Rego, M.D. - Ph.D.
Professor Titular FMRP-USP

Global Mentor:

Dr. Ronald Gress, M.D.
Experimental Transplantation and Immunotheray Branch - NCI/NIH
Clinical Center Research (CCR) - NCI/NIH

Prêmio: US$ 150.000,00  100% destinado à pesquisa

Instituição Sede: CTC - Ribeirão Preto 

ASH Global Research Award
CTC - Ribeirão Preto & ETIB - NCI/NIH
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 

• Restricted human resources to develop new technologies

• Delay to define regulatory aspects of advanced cell therapy 
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Delay to define regulatory aspects of advanced cell therapy 



34

Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 

• Restricted human resources to develop new technologies

• Delay to define regulatory aspects of advanced cell therapy 

• Establish new GMP facilities 

• Generation of vectors in GMP conditions
- Butantan Institute Initiative
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Establish new GMP facilities 

• Generation of vectors in GMP conditions

• Translational research
- Butantan Institute

- Center for cell-based Therapy - Ribeirão Preto Medical School
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Getting CAR T-cell Therapy into Clinical Trials in Brazil 
- Challenges and Opportunities -

• Restricted budget 

• Restricted human resources to develop new technologies

• Delay to define regulatory aspects of advanced cell therapy 

• Establish new GMP facilities 

• Generation of vectors in GMP conditions

• Translational research

• Clinical units and clinicians with the expertise need to 
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