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Drug Discovery

Target Validation

TARGET
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https://www.sygnaturediscovery.com/drug-discovery/integrated-drug-discovery



Drug Discovery

Potency
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“The road to the successful discovery of new medicines continues to frustrate
all those involved ”
Michael M. Hann

Med. Chem. Comm 2011, 2 (5), 349-355
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“The road to the successful discovery of new medicines continues to frustrate

all those involved”
Michael M. Hann

Med. Chem. Comm 2011, 2 (5), 349-355

“This process more often resembles an unpredictable journey
on a chaotic surface rather than a quantitative and predictive
PC2 | science. ”

Potency

Safety “A Quimica Medicinal vai buscar todos os fundamentos
e conceitos em outros aspectos da Quimica: na
Inorganica, Fisico-Quimica, na Quimica Geral,
computacional... E depois isso €& temperado com
Metabolic Stabllity £ conceitos  biolégicos, porque ndés vamos ter um
medicamento atuando no organismo vivo e que vai ser
capaz de corrigir o que nao funciona, preservando o
i Speciioily que ja funcionava bem”

" Eliezer Barreiro

> https://www.quimica.com.br/o-que-ha-de-quimica-nos-remedios-que-nos-
curam-e-a-quimica-dos-medicamentos/

Med. Chem. Commun., 2011, 2, 349-355



Traditional drug R&D takes >10 years and >$2B*

From the discovery to the launch of a new drug

Lead Submission Sales and Real world
I . Mn evidence

Development cost in 2010
$ 1 ] 8 B (after target discovery)

(capitalized), $ Millions, 2010 data

Discovery Development Sales and marketing

* Modified from Paul et al, How to improve R&D productivity: the pharmaceutical industry’s grand challenge
Nature Reviews Drug Discovery , 2010
** Based on interviews with the pharmaceutical indusiry executives

p(TS) = Probability of technical success

https://insilico.com/blog/pcc
Nature Reviews Drug Discovery, 2010, 9, 203-214.




What are the leading causes of failure in drug discovery?

m1991 ®=2000

% Attrition from each criterion

Cause of attrition

Med. Chem. Commun., 2011, 2, 349
Nat. Rev. Drug Discovery, 2007, 6, 881



Productivity of the pharma industry @)

Finding the true cost of a new drug is complex and controversial...

Number of new drugs approved
«(suomiq) $sn ut puads gy

2011
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Cost of a new drug in USS (billions)*

Data: USFDA, PhRMA
Akshat Rathi | theconversation.com  * New drug cost and RED spend could be 30% higher if non-PhRMA members are included

https://theconversation.com/why-there-may-be-fewer-truly-new-drugs-hitting-the-market-22315
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Contents lists available at ScienceDirect

Progress in Neuropsychopharmacology
& Biological Psychiatry

£islke
ELSEVIER journal homepage: www.elsevier.com/locate/pnp

Preclinical characterization of ACH-000029, a novel anxiolytic compound )
acting on serotonergic and alpha-adrenergic receptors e

Hatylas Azevedo™", Marcos Ferreira®, Renata Watanabe Costa®, Valter Russo”, Elisa Russo”,
Alessandra Mascarello®, Cristiano Ruch Werneck Guimaraes®
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Fig. 1. ACH-000029 chemical structure.

Progress in Neuropsychopharmacology & Biological Psychiatry, 2019, 95, 109707

https://www.doisamaisfarma.com.br/noticias/ache-desenvolve-tratamento-inovador-para-ansiedade-e-estresse-pos-traumatico-com-fa rmaceutica-global/



Contents lists available at ScienceDirect

Progress in Neuropsychopharmacology
& Biological Psychiatry

journal homepage: www.elsevier.com/locate/pnp

ACHE DESENVOLVE TRATAMENTO INOVADOR PARA ANSIEDADE E ESTRESSE
POS-TRAUMATICO COM FARMACEUTICA GLOBAL

Preclinical characterization of ACH-000029, a novel anxiolytic compound
acting on serotonergic and alpha-adrenergic receptors

) McQuade Center for Strategic Research and Development, uma subsididria da

Check far
updates.

empresa farmacéutica Otsuka, ird conduzir estudos de fase 1 junto ao
laboratdrio brasileiro

Hatylas Azevedo™*, Marcos Ferreira®, Renata Watanabe Costa®, Valter Russob, Elisa Russob_,
Alessandra Mascarello®, Cristiano Ruch Werneck Guimaraes®

Segundo a Organizacao Mundial de Saude, o Brasil tem a maior
prevaléncia de pessoas com ansiedade do mundo e, desde o inicio da

O |/\N pandemia de Covid-19, os casos de disturbios psicoldgicos tém
N/‘\/N\) OCH;3 aumentado: estudo realizado recentemente mostra que 80% da
,} populacao brasileira ficou mais ansiosa com a chegada do novo
N

coronavirus. Nos Estados Unidos, a doenca também é representativa,
sendo o principal problema emocional entre americanos adultos,
afetando cerca de 40 milhdes de pessoas

Fig. 1. ACH-000029 chemical structure.

Progress in Neuropsychopharmacology & Biological Psychiatry, 2019, 95, 109707

https://www.doisamaisfarma.com.br/noticias/ache-desenvolve-tratamento-inovador-para-ansiedade-e-estresse-pos-traumatico-com-farmaceutica-global/
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http://www.invencoesbrasileiras.com.br/acheflan/#:~:text=0%20creme%20surgiu%20de%20uma,para%20casos%20de%20dores%20musculares.

https://ascoferj.com.br/noticias/novo-medicamento-para-o-tratamento-de-feridas-vem-do-cerrado/
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Hospitais e farmacias em todo o
FOLHA DE S.PAULO Brasil relatam falta de m
o medicamentos, principalmente
Ministério da Saude infantis

O governo federal ja vinha sendo alertado pelos secretarios municipais de Satde, mas a situacao

monitora falta de 86 st?a-grava.acadadla.Se_gundgaConfederagéoNacwona\ da Salde, o estoque de soros hospitalares
medicamentos no pais |
Governo atribui problema a diferentes fatores e prevé que pRATELEIRAS VAZ'AS: PO R QUE ALGUNS

abastecimento de contraste usado em exames sera resolvido em

setembro MEDICAMENTOS ESTAQ EM FALTA NO
BRASIL?

A crise causada pela pandemia da covid-19, a guerra entre a Russiae a

Ucrania e a alta demanda por medicamentos nesta época do ano sao alguns
dos motivos para o vazio nas prateleiras. Entenda.

BRASIL
rinipaiments estoque das farmacias, diz  Ministério da Satide expde agdes
’
: . ara combater falta de
presidente do Sindhosp para
medicamentos
gisg;:,lsii?t;i?egcgg::ﬁ]e;:ﬁgzg?T?ie%;ggﬁ%mggigl’apSi%SO(SCNM) aponta que 80,4% dos 2.469 municipios que responderam o} Mirj]isFéri(ozg?%al]de;pre’ﬁentou as questdes para combater a falta de medicamentos e outros insumos, nesta

CORREIO BRAZILIENSE




APl Manufacturing WW

By # companies, out of 2192* APl Manufacturing Companies WW

# Companies

834

107

13

16

*Companies with at least 1 active API confirmed by Clarivate

Source: Cortellis Generics Intelligence

M 1F3 ASSOCIACAO BRASILEIRADA
\ A0l q uirli INDUSTRIA DE INSUMOS FARMACEUTICOS
_d




BALANCA COMERCIAL DE INSUMOS FARMACEUTICOS ATIVOS - VALORES EM US$ (FOB) %:ﬁ%

$ 2.258.592.465,00

°
o— & O —o— $ 153.227.324,00 IMPORTAMOS

> 90 0 0 09— 000090 9 0900 00— 90% de IFAs
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 para a fabricacio

‘_‘\\ de medicamentos
/4\ -$ 2.105.365.141,00

.““' 0—""\"\

s

-$1.990.293.202,00

ASSOCIAGCAO BRASILEIRA DA X
INDUSTRIA DE INSUMOS FARMACEUTICOS
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Assegurar insumos estrategicos




Plano de Acao

Assegurar insumos estrategicos

Anti-neoplastic Drugs

Anti-infective Drugs

Psychotropic Drugs

Analgesics and Anesthetics

Circulatory System Drugs

Nervous System Drugs

Gastrointestinal Drugs

Respiratory System and Anti-allergic Drugs
Endocrine System Drugs

Dermatological and Otorhinolaryngological Drugs
Autoimmune Disease and Immunosuppressant Drugs
Cardiovascular Drugs

Urological Drugs

Reproductive System Drugs
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https://www.dcatvci.org/features/the-us-api-manufacturing-base-generics/
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Figure 2: Manufacturing Locations of Essential Medicines for US Market

Approximately 3 in 4 Essential Medicines
have no US source

FDA Essential Medicine API sources
Manufacturing location for 94
Essential APIs,

From FDA 2020 list of "Critical" APlIs,
including: aspirin, acetaminophen,
nitroglycerine, naloxone.

22%

No US source

Cortellis Generics Intelligence,

One US source a Clarivate Solution, May 2021

72%

. Two or more US sources

Source: R. Sardella, “The US Active Pharmaceutical Ingredient Infrastructure: The Current State and Considerations to Increase US
Healthcare Security,” Olin Business School, Washington University (St. Louis, MO), August 2021.

https://www.dcatvci.org/features/the-us-api-manufacturing-base-generics/
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Figure 4: FDA-Approved APl Mfg Sites: Making at Least 30 APIs and FDA-Inspected Since 2016
4%

103 Global Sites

B us-based (4)
India (63)

China (11)
EU-based (9)

&
. All others

61%

Source: R. Sardella, “The US Active Pharmaceutical Ingredient Infrastructure: The Current State and Considerations to Increase US
Healthcare Security,” Olin Business School, Washington University (St. Louis, MO), August 2021.

https://www.dcatvci.org/features/the-us-api-manufacturing-base-generics/
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Assegurar insumos estrategicos

Nacionalizacao de 180 moléculas
consideradas estratégicas

Nacionalizacao de 30 moléculas
consideradas estratégicas

https://panoramafarmaceutico.com.br/falta-de-medicamentos-dependencia-ifa/
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consideradas estratégicas

' Nacionalizacao de 50 moléculas
para manter a saude publica

MATERIAS

Brasil precisa investir US$ 1 bilhao para reduzir dependéncia em insumos

farmacéeuticos

https://abiquifi.org.br/brasil-precisa-investir-us-1-bilhao-para-reduzir-dependencia-em-insumos-farmaceuticos,/

https://panoramafarmaceutico.com.br/falta-de-medicamentos-dependencia-ifa/
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FOLHA DE S.PAULO

* kK

Em 40 anos, Brasil reduz de 55% para
5% a producao de insumos
farmacéuticos

Hoje, importagao de insumos para produgao da vacina CoronaVac vem predominantemente da india e China

33
https://www1.folha.uol.com.br/mercado/2021/01/em-quatro-decadas-brasil-reduz-de-55-para-5-capacidade-de-producao-de-insumos-farmaceuticos.shtml .
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Mestres e Doutores: Nimero de titulos, 1996-2017

FOLHA DE S.PAULO 60.000-

Em 40 anos, Brasil reduz de 55% para
5% a producao de insumos
farmacéuticos

Hoje, importagao de insumos para produgao da vacina CoronaVac vem predominantemente da india e China
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Fonte: Coleta Capes 1996-2012 e Plataforma Sucupira 2013-2017
(Capes/MEC). Elaboragdo do CGEE. Tabelas M.TIT.01 e D.TIT.O1

https://mestresdoutores2019.cgee.org.br/web/guest/-/crescimento-titulos-1
https://www1.folha.uol.com.br/mercado/2021/01/em-quatro-decadas-brasil-reduz-de-55-para-5-capacidade-de-producao-de-insumos-farmaceuticos.shtml
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Mestres e Doutores: Nimero de titulos, 1996-2017
Proporgéo de tftulos por grande drea do conhecimento, 1996-2017
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Fonte: Coleta Capes 1996-2012 e Plataforma Sucupira 2013-2017 Fonte: Coleta Capes 1996-2012 e Plataforma Sucupira 2013-2017
{(Capes/MEC). Elaborac&o do CGEE. Tabelas M.TIT.03 e D.TIT.03. (Capes/MEC). Elaboragdo do CGEE. Tabelas M.TIT.01 e D.TIT.01

https://mestresdoutores2019.cgee.org.br/web/guest/-/titulacao-grandes-areas-conhecimento
https://mestresdoutores2019.cgee.org.br/web/guest/-/crescimento-titulos-1
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