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Fases para validacao de um produto na area saude

10,000 -15,000

250
Compounds Compounds Compounds

5
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Drug Discovery Preclinical

Pre-Discovery

Phase 1

20 -100
Volunteers

IND Submitted

Fonte: FDA, Credit Suisse

Clinical Trials

Phase Il

100-500
Volunteers

Phase Il

1,000-5,000
Volunteers

FDA Review Manufacturing
Phase IV
Post-Approval
MDA Submitted
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O que envolve o estudo pré-clinico? @ o ey
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Pesquisa Clinica
Producdo |l Pesquisapré Fase 1 (estudode |
clinica toler&ncia em

voluntarios saudaveis)

’ ‘ v
Ve .S -

=
Pesquisa
Inicio Pré Projeto > (Prova de
Conceito)

Estudo Clinico
Fase 4 Produto disponivel
(vigilancia po6s no mercado
comercializacao)

Pesquisa Clinica
Fase 2 (estudo
terapéutico
ampliado)

Pesquisa Clinica
- Fase 2 (estudo -
terapéutico piloto)

4 XN

Fim — Produto aprovado [«——

A pesquisa basica em medicamentos inclui todas as atividades necessarias para a identificacao e a validagao do alvo terapéutico e das moléculas candidatas.
Os testes pré-clinicos, realizados em laboratério (in vitro) ou em animais (in vivo), buscam determinar se a molécula é segura e eficaz o suficiente para iniciar

os testes em humanos.
BNDES Setorial 36, p.45-84. Ensaios clinicos no Brasil: competitividade internacional e desafios, 2012.
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http://www.google.com.br/url?url=http://www.labnetwork.com.br/especiais/geral/a-importancia-da-pipetagem-nos-processos-analiticos/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjQkciQx8vOAhUIQ5AKHfvyDhAQwW4IHjAE&sig2=t9Xiw9z-vbCONXlwTaxTyQ&usg=AFQjCNFdpHgnqj7iaWWGztRL7YP9-WgKKg

90 - ®m Small molecule
80 - ® Monoclonal antibody
Recombinant protein
Toxicology Research, 2020, 9, 758-770 70 .
w Synthetic peptide
doi: 10.1093/toxres/tfaa081 o 60
. Advance Access Publication Date: 24 November 2020 = | 60 .Antlhﬂd -dru mn.u Ete
OSSN Toxicology Research i 8 y-arug conjug
=]
g 50
= 44
s 40
PAPER E
i ; : : 5 30 =
Justification for species selection for pharmaceutical B
-~ . 20
toxicity studies "
Helen Prior,®1* Richard Haworth,? Briony Labram,! Ruth Roberts, ©3 10 - 7 6 6
Alison Wolfreys* and Fiona Sewell! 2 l 1
INational Centre for the Replacement, Refinement and Reduction of Animals in Research (NC3Rs), 215 Euston 0 - . ! T .
Rd, London, NW1 2BE, UK, 2GlaxoSmithKline R&D, Park Road, Ware, SG12 0DP, UK, 3ApconiX, Alderley Park, Rat WT mouse TG mouse Rabbit Dog NHP Mlnlplg
Alderley Edge, SK10 4TG, UK and #UCB Biopharma, Bath Rd, Slough, SL1 3WE, UK

* International regulatory guidelines outline recommendations for the order (rodent and/or non-rodent)

* Toxicity assessments in animals form an integral part of the drug development process, providing data to support the
design of human clinical trials and the safety of participating volunteers and patients.

» General toxicology, safety pharmacology, genetic toxicology, developmental and reproductive toxicology,
carcinogenicity.

* Absorption, distribution, metabolism and excretion (ADME), safety pharmacology and genotoxicity , many components
of regulatory general toxicology assessments rely on data from animals and are likely to do so for the foreseeable
future, until reliable alternatives are available and widely accepted as replacements for animal use.
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100 -
— mSmall molecule
90 mMonoclonal antibody
80 - mRecombinant protein
w
@ . "
E 70 - Synthetic peptide
2 60 m Antibody-drug conjugate
g -
« 50
o I
3 40 -
E
E 30
20 I
10 R I
0 .

Mouse  None Rat None NHP  Minipig None Dog  Minipig None Dog NHP None

Rat used; also | Mouse used; also Dog used; also NHP used; also Minipig used; also

considered. .. considered... considered... considered... considered...
Availability of background data I
Size
Hypersensitivity in other species
. - = Rat
Previous knowledge from similar compounds
|
Previous studies in this species Mouse
Rabbit
PK/ ADME properties
: Dog
Regulatory expectation
u NHP
Pharmacological relevance
m Minipig

Cross-reactivity to target

0O 10 20 30 40 50 60 70 80 90 100 110 120
Number of molecules
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When is the minipig the relevant non-rodent toxicology
species? (Richard Haworth, GSK)

 Many companies are considering the minipig as an
alternative to dogs for small molecule development
and also to reduce the use of NHPs.

Quais as vantagens e
desvantagens desta
espéecie?
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Qual o meu produto? @ o ey
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O que vou precisar para a validacao do meu produto? @EGBZTT’E»SE_???JEF?A

ACAC
A SZAJMAN

MODELO
ADEQUADO
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OECD Guidelines for the Testing of Chemicals

&) OECD

BETTER POLICIES FOR BETTER LIVES

The OECD Test Guidelines Programme

The QECD Guidelines are a unigue tool for assessing the potential effects of chemicals on human health and the environment. Accepted internationally as standard
methods for safety testing, the Guidelines are used by professionals in industry, academia and government involved in the testing and assessment of chemicals
(industrial chemicals, pesticides, personal care products, etc.). These Guidelines are regularly updated with the assistance of thousands of national experts from OECD
member coundries. OECD Test Guidelines are coverad by the Mutual Acceptance of Data, implying that data generatad in the testing of chemicals in an OECD member
country, or a pariner counfry having adhered to the Decision, in accordance with OECD Test Guidelines and Principles of Good Laboratory Practice (GLP), be
accepted in other OECD countries and partner counties having adhered to the Decision, for the purposes of assessment and other uses relating to the protection of
human health and the environment.

» Seclion 1: Physical Chemical Properties » Seclion 4: Health Effects (Software for TG 455, TG 432 and TG 425)
» Section 2: Effects on Biotic Systems (Software for TG 233) » Section 5 Other Test Guidelines

» Section 3. Environmental Fate and Behaviour* (Softwares for TG 305 and TG
318)

I Monitoramento BPL

INMETRO
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Metodos alternativos nos estudos de seguranca

&) OECD

BETTER POLICIES FOR BETTER LIVES

Internationall Acceptance of Alternative Methods

oEcD @ Chemicals |5l

Endocrine Disruptors

Skin Sensitisation 2011: %%ESET?G ‘;5{;::4
_ ) 2002: OECD TG 429 (EU B.42) ,{ o )
Skin Corrosion 2010- OECD TG 4424 B 2012: OECD TG 455 & 457
2000: EU B.40 & B.40bis (EU B.50, B.51 - 2012) Skin Irritation ~ 2015:OECD TG 493
(OECD TG 430 & 431 - 2004) 2015: In silico & in vitro TG 442C,D 2009: EU B.46 2016: OECD TG 458
2006: OECD TG 435 2016: In vitro TG 442 E (OECD TG 439 - 2010)
I | o
Z
(7p)]
Genotoxicity =
80's: OECD TG 471, 473, 476 ,479, . L
480, 481, 482 (non validated) Acute toxicity . &
(EUB.13/14, B.10, B.17, B.19, 2001: OECD TG 420 & 423 Eye Irritation <
B.15 B,16, B.18) (EU B. 1bis & B.1tris) 2009: OECD TG 437 & 438 g
2010: OECD TG 487 2008 OECD TG 425 (EU B.47 & B.48 — 2010) —
(EU B.49— 2012) 2010- GD129 2012: OECD TG 460 e
2015: OECD TG 490 . | 2015: OECD TG 491 & 492 o
Phototoxicity o
2000: EU B.41 Skin absorption

(OECD TG 432 - 2004) 2004: OECD TG 428 (EU B.45)




Meétodos alternativos estudos dermatologicos | Ep'SK[n

MODELS APPLICATIONS
3D models
B T-Skin Human Full Thickness Model . a G é} ="
B skintthic RHE Human Epidermis "\ﬁ- & = a G g}
m EpiSkin Human Epidermis s 2 = @ é}
B skintthic RHPE Pigmented Epidermis — é} o
=z
» 2
_ . . b
B skinEthic HCE Corneal Epithelium @ B 5
. )
Y - . (a's
B SkinEthic HOE Oral Epithelium = 9 B O
L
o
_ a
B skintthic HGE Gingival Epithelium s @ B
skinEthic HVE Vaginal Epithelium > @ B
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Estudos in vitro

« Celulas-tronco pluripotentes induzidas (IPSC): estas celulas representam
uma grande promessa para a medicina, uma vez que, tendo a capacidade de
se diferenciar em qualquer tecido de um organismo adulto, dao esperanca de
gue um dia seja possivel reconstruir tecidos ou orgaos de pacientes e ainda
auxiliar no desenvolvimento de farmacos para as mais diferentes moléstias
humanas.
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Inovacao em estudos prée-clinicos @ o s
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 Human on a chip

~— Bone Marrow

l u J Immune Absorption

Response ; of Drugs

Heart

Contractility
Metabolism x & Conduction
of Drugs

Kidney ][
Excretion

Human-on-a-Chip

Absorption
of Drugs

@
<
(%)
Pz
w
w
()
<
oc
O
I—
i
as
(]

Desafios na extrapolacao de dados dos animais aos seres humanos: estudos
em imunologia, sistema nervoso central e oncologia.




Servicos disponiveis no mundo

B SURPASS

Are You Looking for a Preclinical CRO with Proven Cardiovascular,
Neurovascular and Peripheral Vascular Experience?

We can help. Surpass has assisted hundreds of companies advance their
vascular innovations through preclinical research.

IMAVITA is an innowvating contract research organization proposing preclinical services in the exploration of
preclnical models of human pathologies by the use of INnNowvating IMaging

techniques. o

The vision of our company is to propose to pharmaceutical industries. Q

biotechnology companies and other private & public laboratones. innowvating o ; )

solutions in efficacy / toxicity evaluation of active ingredients in laboratory "’ | Il_l A" 4 Icu
species by the use of non Invasive imaging technigues and appropriate imaging
analysis for guantitative evaluation of specific imaging biomarkers.

IMAVITA is actually developing the following tools:

@ Pre-clinical services testing in laboratory species (induction of pathologies # treatment & sampling phases)
@ lmaging techniques like SPECTACT, CT with Single/Dual Energy CT approach. MRI. ultrasonography. etc..

@ lmages exploitation and analysis for quantitative imaging
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[ phﬁg’:g'\c Home About Us Expertise

Who We Are

Pharma Models is a pre-clinical

contract research organization

based in eastern Massachusetts
( ; conveniently close to the Boston

‘ g and Worcester metro areas.
% We specialize in animal models of
- human diseases in the areas of
cancer research, inflammatory
diseases, obesity and diabetes. Every study we perform is a custom designed

study, tailored specifically for the intended client and designed to meet specific
needs. Let us design a study for you today.

Pharma Models is owned entirely by the scientists that work here and is committed
to providing quality services to the pharmaceutical industry at eminently affordable

prices.

Applications of Imavita services:
@ Dermatology
@ Oncology
@ Drug disposition »~ Pk
@ Medical Devices
@ Osteo-articular

® Cardiovascular
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Linhas de Estudos - Modelos de avaliacao de eficacia in vivo

SOOCO

Neurologia

Avaliagao de memoria.
Ansiedade e depressao.
Epilepsia.

Modelo de Acidente Vascular
Cerebral.

*  Modelo de isquemia cerebral
focal e global

Modelo de doenga de Parkinson
induzida por 6-OHDA.

Oncologia

Hematologia

Cardiologia
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= N

Disturbios
metabodlicas

Modelo de Glioblastoma
cerebral.

Modelo de tumores
ectdpicos
* Cancer de prostata.

Modelo xenogénico de
Leucemia Mieldide Aguda

Modelo xenogénico de
Leucemia Mieldide Aguda

Registro de ECG e imagens
cintilograficas de
ventriculografia
radioisotopica.

Imagens tomograficas SPECT
de coracao de ratos.

Modelo de infarto do
miocardio

Modelo de hipertensao
arterial.

Modelo patoldgico de
obesidade e diabetes
(camundongo ObOb).

Diabetes induzida pela
estreptozotocina.

Obesidade induzida por dieta

hipercaldrica

Modelo patologico de
aterosclerose (camundongos
APOE).
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Infraestrutura do CETEC @ sy

@
<
(%)
Pz
w
w
()
I
oc
O
I—
i
e
(]

"""""

Laboratério de patologia Laboratério de
experimental radiofarmacia
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Centro de Imagem Preé-Clinica

AVALIACAO DE PATOLOGIAS (in vivo)

Neuroscience

Inflammation Oncology

Infectious diseases ardiovascular

Biodistribution
PK/PD

Metabolic Disorders
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Gastrointestinal
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Estudos de Seguranca Farmacologica @ ALBERT EINSTEIN

| Estudos @@ # OECD Test OECD Guidelines for the Testing of Chemicals

= — o
ARG tox(lslgduadc:; e e 420 Acute Oral Toxicity — Fixed Dose Procedure Ratos

Estudos de toxicidade de doses 407 Repeated Dose 28-Day Oral Toxicity Study in Rodents Ratos
ke 408 Repeated Dose 90-day Oral Toxicity Study in Rodents Camundongos
409 Repeated Dose 90-Day Oral Toxicity Study in Non-Rodents Mini-pigs
421 Reproduction/Developmental Toxicity Screening Test Ratos
Estudos de genotoxicidade (in vitro e 471 Bacterial Reverse Mutation Test (in vitro) S. typhimirium
in vivo) 474 Mammalian Erythrocyte Micronucleus Test (in vivo) Camundongos

. Guideline on non-clinical local tolerance testing of
Estudos de tolerancia local EMA .. & Ratos
medicinal products

Estudos de carcinogenicidade 453 Combined Chronic Toxicity/Carcinogenicity Studies Ratos

. . Sistema Nervoso Central Ratos
Estudos de interesse para avaliagao da . :
" Sistema Cardiovascular Coelhos
seguranca farmacolodgica : .
Sistema Respiratorio Camundongos

Estudos de toxicocinética 417 Toxicokinetics Ratos

@
<
(%)
Pz
w
w
()
I
oc
O
I—
i
e
(]




Estudos em Neurociéncias #B) ALBERT EINSTEIN
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- Campo Aberto

- Suspensao da cauda

— - Plataforma em T ou Cruz Elevado
- Nado forcado

- Derrota social

Estudos de Neuropatia

Estudos de Ansiedade e Depressao
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~ L Elabora Submeter estudo
Apresentacgéo do Definir diretor do A .
- 1 Elaborar plano de orcamento para ao Comité de Projeto
Inicio novo produto a ser » estudo (médico : | 2
™ estudo desenvolvimento Etica (CEUA/ aprovado?
testado especialista) ; .
de estudo Einstein)
Sim
Entregg de ~ Coleta} € analise Projeto é Planejament(_) deﬁ Elaborar contrato E_Iaborar
relatério e Elaboracéo de estatistica dos compra de animais - planejamento do
T L < executado pelo |« ~ e definir forma de
finalizacao do relatério final dados e contratacéo de estudo (data de
. - . CETEC : pagamento N P
projeto experimentais SErvigos inicio e término)
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OBRIGADA

luciana.cintra@einstein.br
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