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Galileo, Newton, Darwin, & Einstein

The scientific

activity 

through the

ages... 

The physical Crick & the biologist Watson
The human genome team JD Watson & FHC Crick, A Structure for Deoxyribose 

Nucleic Acid,  Nature 1953, 171, 737–738 .



TheThe SequenceSequence of of thethe HumanHuman GenomeGenome
J. Craig Venter, Mark D. Adams, Eugene W. Myers, Peter W. Li, Richard J. Mural, Granger G. Sutton, 

Hamilton O. Smith, Mark Yandell, Cheryl A. Evans, Robert A. Holt, Jeannine D. Gocayne, Peter Amanatides, 

Richard M. Ballew, Daniel H. Huson, Jennifer Russo Wortman, Qing Zhang, Chinnappa D. Kodira, Xiangqun

H. Zheng, Lin Chen, Marian Skupski, Gangadharan Subramanian, Paul D. Thomas, Jinghui Zhang, George L. 

Gabor Miklos, Catherine Nelson, Samuel Broder, Andrew G. Clark, Joe Nadeau, Victor A. McKusick, Norton

Zinder, Arnold J. Levine, Richard J. Roberts, Mel Simon, Carolyn Slayman, Michael Hunkapiller, Randall

Bolanos, Arthur Delcher, Ian Dew, Daniel Fasulo, Michael Flanigan, Liliana Florea, Aaron Halpern, Sridhar

Hannenhalli, Saul Kravitz, Samuel Levy, Clark Mobarry, Knut Reinert, Karin Remington, Jane Abu-Threideh, 

Ellen Beasley, Kendra Biddick, Vivien Bonazzi, Rhonda Brandon, Michele Cargill, Ishwar Chandramouliswaran, 

Rosane Charlab, Kabir Chaturvedi, Zuoming Deng, Valentina Di Francesco, Patrick Dunn, Karen Eilbeck, 

Carlos Evangelista, Andrei E. Gabrielian, Weiniu Gan, Wangmao Ge, Fangcheng Gong, Zhiping Gu, 

Ping Guan, Thomas J. Heiman, Maureen E. Higgins, Rui-Ru Ji, Zhaoxi Ke, Karen A. Ketchum, Zhongwu Lai, 

Yiding Lei, Zhenya Li, Jiayin Li, Yong Liang, Xiaoying Lin, Fu Lu, Gennady V. Merkulov, Natalia Milshina, 

Helen M. Moore, Ashwinikumar K Naik, Vaibhav A. Narayan, Beena Neelam, Deborah Nusskern, 

Douglas B. Rusch, Steven Salzberg, Wei Shao, Bixiong Shue, Jingtao Sun, Zhen Yuan Wang, Aihui Wang, 

Xin Wang, Jian Wang, Ming-Hui Wei, Ron Wides, Chunlin Xiao, Chunhua Yan, Alison Yao, Jane Ye, 

Ming Zhan, Weiqing Zhang, Hongyu Zhang, Qi Zhao, Liansheng Zheng, Fei Zhong, Wenyan Zhong, 

Shiaoping C. Zhu, Shaying Zhao, Dennis Gilbert, Suzanna Baumhueter, Gene Spier, Christine Carter, 

Anibal Cravchik, Trevor Woodage, Feroze Ali, Huijin An, Aderonke Awe, Danita Baldwin, Holly Baden, 

Mary Barnstead, Ian Barrow, Karen Beeson, Dana Busam, Amy Carver, Angela Center, Ming Lai Cheng, 

Liz Curry, Steve Danaher, Lionel Davenport, Raymond Desilets, Susanne Dietz, Kristina Dodson, Liz Curry, Steve Danaher, Lionel Davenport, Raymond Desilets, Susanne Dietz, Kristina Dodson, 

Lisa Doup, Steven Ferriera, Neha Garg, Andres Gluecksmann, Brit Hart, Jason Haynes, Charles Haynes, 

Cheryl Heiner, Suzanne Hladun, Damon Hostin, Jarrett Houck, Timothy Howland, Chinyere Ibegwam, 

Jeffery Johnson, Francis Kalush, Lesley Kline, Shashi Koduru, Amy Love, Felecia Mann, David May, 

Steven McCawley, Tina McIntosh, Ivy McMullen, Mee Moy, Linda Moy, Brian Murphy, Keith Nelson, 

Cynthia Pfannkoch, Eric Pratts, Vinita Puri, Hina Qureshi, Matthew Reardon, Robert Rodriguez, 

Yu-Hui Rogers, Deanna Romblad, Bob Ruhfel, Richard Scott, Cynthia Sitter, Michelle Smallwood, 

Erin Stewart, Renee Strong, Ellen Suh, Reginald Thomas, Ni Ni Tint, Sukyee Tse, Claire Vech, 

Gary Wang, Jeremy Wetter, Sherita Williams, Monica Williams, Sandra Windsor, Emily Winn-Deen, 

Keriellen Wolfe, Jayshree Zaveri, Karena Zaveri, Josep F. Abril, Roderic Guigó, Michael J. Campbell, 

Kimmen V. Sjolander, Brian Karlak, Anish Kejariwal, Huaiyu Mi, Betty Lazareva, Thomas Hatton, 

Apurva Narechania, Karen Diemer, Anushya Muruganujan, Nan Guo, Shinji Sato, Vineet Bafna, Sorin Istrail, 

Ross Lippert, Russell Schwartz, Brian Walenz, Shibu Yooseph, David Allen, Anand Basu, James Baxendale, 

Louis Blick, Marcelo Caminha, John Carnes-Stine, Parris Caulk, Yen-Hui Chiang, My Coyne, Carl Dahlke, Anne Deslattes Mays, 

Maria Dombroski, Michael Donnelly, Dale Ely, Shiva Esparham, Carl Fosler, Harold Gire, Stephen Glanowski, Kenneth Glasser, Anna Glodek, 

Mark Gorokhov, Ken Graham, Barry Gropman, Michael Harris, Jeremy Heil, Scott Henderson, Jeffrey Hoover, Donald Jennings, 

Catherine Jordan, James Jordan, John Kasha, Leonid Kagan, Cheryl Kraft, Alexander Levitsky, Mark Lewis, Xiangjun Liu, John Lopez, 

Daniel Ma, William Majoros, Joe McDaniel, Sean Murphy, Matthew Newman, Trung Nguyen, Ngoc Nguyen, Marc Nodell, Sue Pan, Jim Peck, 

Marshall Peterson, William Rowe, Robert Sanders, John Scott, Michael Simpson, Thomas Smith, Arlan Sprague, Timothy Stockwell, Russell Turner,

Eli Venter, Mei Wang, Meiyuan Wen, David Wu, Mitchell Wu, Ashley Xia, Ali Zandieh, and Xiaohong Zhu

Science 2001 291, 1304-1351 [DOI: 10.1126/science.1058040]



What makes a successful research team? 

J. Whitfield, Nature 2008, 455, 720

M Armstrong, GM Murphy Jr, Invertorship & ownership considerations & pitfalls with collaborative research,

ACS Med Chem Lett 2012, 3, 349; W Masona, D J Watts, Collaborative learning in networks, PNAS 2012, 109,

764; M Williams, Productivity Shortfalls in Drug Discovery: Contributions from the Preclinical Sciences?, JPET

2011, 336, 3; R Guimera, B Uzzi, J Spiro, L A N Amaral, Team Assembly Mechanisms Determine Collaboration

Network Structure and Team Performance, Science 2005, 308, 697.



The authors demonstrate that scientific research in

interdisciplinary teams has an impact on the quality of work,
increasing the production of new knowledge really innovative.







TheThe BigBig--PharmaPharma ......
JW Scannell et al., Diagnosing the declinedecline inin pharmaceuticalpharmaceutical R&DR&D efficiencyefficiency, Nature Rev. Drug

Discov. 2012, 11, 191; F Pammolli et al., The productivityproductivity crisiscrisis inin pharmaceuticalpharmaceutical R&DR&D, Nature

Rev. Drug Discov. 2011, 10, 428; S M Paul et al. HowHow toto improveimprove R&DR&D productivityproductivity: the

pharmaceutical industry’s grand challenge, Nature Rev. Drug Discov. 2010, 9, 203; B Hughes,

Harnessing open innovation, Nature Rev. Drug Discov. 2009, 8, 344; B Munos, Lessons for 60

years of pharmaceutical innovation, Nature Rev. Drug Discov. 2009, 8, 959.



The Big Pharma innovation crisis...

TheTheTheTheTheTheTheThe drugdrugdrugdrugdrugdrugdrugdrug world world world world world world world world marketmarketmarketmarketmarketmarketmarketmarket, in 2010 = , in 2010 = , in 2010 = , in 2010 = , in 2010 = , in 2010 = , in 2010 = , in 2010 = cacacacacacacaca. . . . . . . . US$ 850 biUS$ 850 biUS$ 850 biUS$ 850 biUS$ 850 biUS$ 850 biUS$ 850 biUS$ 850 bi

* A. Mullard, 2010 FDA drug approvals, Nature Rev. Drug Discov. 2011, 10, 82.

“In“In thethe 1010--yearyear periodperiod betweenbetween 19991999 andand 20082008,, thethe FDAFDA approvedapproved 183183 smallsmall--

moleculemolecule drugsdrugs......””**

** DD SwinneySwinney && JJ Anthony,Anthony, HowHow werewere newnew medicinesmedicines discovered?discovered? NatureNature RevRev.. DrugDrug

DiscovDiscov.. 20112011,, 1010,, 507507..









Technological innovation is a 

process most dynamic in 

industrial activity. 

This dynamism is 

accentuated in

pharmaceuticalpharmaceutical innovation pharmaceuticalpharmaceutical innovation 

which, more than any other,

depends on the effective and 

productive interaction 

between

Science & Technology.



TheThe blockbusterblockbuster sindromesindrome......



COGSCOGS

R&DR&D

SG&ASG&A

“ without a dramatic improvement in R&D “ without a dramatic improvement in R&D 

productivity, the pharmaceutical industry productivity, the pharmaceutical industry 

cannot sustain ... innovation ...”cannot sustain ... innovation ...”

D Swinney & J Anthony, How, were newD Swinney & J Anthony, How, were new

medicines discovered?, medicines discovered?, Nature Rev. DrugNature Rev. Drug

Discov.Discov. 2011, 2011, 1010, 507. , 507. 

D Weiss, P Naik, R Weiss, The ‘big pharma’ dilemma: develop new drugs or

promote existing ones?, Nature Rev. Drug Discov. 2009, 8, 533.





20042004



Nobel Nobel PrizePrize,,



Nature Rev. Drug Nature Rev. Drug DiscovDiscov.. 20112011, , 1010, 409, 409

TheThe authorsauthors identifiedidentified 7878 AI’sAI’s involvedinvolved inin

academicacademic drugdrug discoverydiscovery (ADD)(ADD):: cancercancer ((8686%%),),

infectiousinfectious diseasesdiseases ((7171%%)) andand CNSCNS ((4545%%),),

metabolicmetabolic && endocrineendocrine diseasesdiseases ((3838%%),),

orphanorphan diseasesdiseases ((3636%%),), cardiovascularcardiovascular ((3232%%),),

diseasesdiseases ofof lessless developeddeveloped countriescountries ((3030%%))



TheThe scientificscientific manpowermanpower

Source: C. H. Brito Cruz & C. A. Pacheco, “Conhecimento & Inovação: Desafios do Brasil no

Século XXI”, em www.inovacao.unicamp.br/report/intc-pacheco-brito.pdf (2/01/2009)



•• 133 mil pesquisadores 133 mil pesquisadores 
no Brasilno Brasil
• 57% em universidades 

• 37% em empresas

• PINTEC 2010 mostra 
diminuição do número de 
pesquisadores em empresas

Densidade de pesquisadores no BrasilDensidade de pesquisadores no Brasil

pesquisadores em empresas

• Pesquisadores ativos 

• Brasil tem

•• 1/3 da Espanha1/3 da Espanha; 

• menos de 1/4 da Coréia







TheThe NationalNational InstitutesInstitutes ofof ScienceScience andand TechnologyTechnology (INCT’s)(INCT’s) programprogram

hashas ambitiousambitious andand largelarge goalsgoals inin termsterms ofof mobilizingmobilizing nationalnational efforteffort ofof

thethe bestbest researchresearch groupsgroups inin Brazil,Brazil, actingacting atat frontierfrontier andand strategicstrategic areasareas

ofof sciencescience toto contributecontribute forfor sustainablesustainable developmentdevelopment ofof thethe countrycountry..



INCT-INOFAR

www.inctwww.inct--inofar.ccs.ufrj.brinofar.ccs.ufrj.br





Governance Governance 

committeecommittee

INCT-INOFAR







Sub-projetos
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Radical Radical InInnovationnovationRadical Radical InInnovationnovation

Alzheimer
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Artrite
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1
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Evaluation of leishmanicide activity of a
series of semicarbazone and hydrazine-N-
acylhydrazone derivatives

Generic
Drugs

Advanced
Projects

Pipeline

Discovery of new antitumor drug candidates,
analogs to combrestatin A4

(PCT/BR2013/000095)

*

*

Radical Radical InInnovationnovationRadical Radical InInnovationnovation

(INPI BR102012 0190958)

03 projects classified as advanced*

03 projects classified as pipeline

03 generic drugs synthesized;

02 new generic synthesis in study;

02 projects discontinued        toxicity 

01 project discontinued for lack of novelty;

03 academic projects concluded

projects with academic status; 

Pharmacological and toxicological
evaluation of new drugs for the prevention
and treatment of myocardiopathy and
neuropathy caused by diabetes mellitus

(INPI BR102013 0126462)

*

*



Study of the potential anti-

inflammatory effect of 

LASSBio 897 compound, in 

silicosis and asthma models

Prof. Patrícia Machado R. Silva 

& Prof. Marco Aurélio Martins 

Development of new 

antiasthmatic prototypes

(LASSBio-596)*

Prof. Patricia Rieken Macedo 

Rocco 

IBCCF-UFRJ 

WO2012054996WO2012054996

Study of N-phenylpiperazine 

Radical Radical InInnovationnovationRadical Radical InInnovationnovation

FIOCRUZ – RJ

Study of N-phenylpiperazine 

functionalized derivatives as 

prototypes for the 

development of new atypical 

antipsychotics

Prof. Stela Maris Kuze Rates* 

FF-UFRGS & LASSBio-UFRJ

* 01 Tese de Doutoramento (Gilda Angela Neves, 2009, UFRGS); 02 Dissertações de Mestrado (Andresa H. Betti, 2009, 

UFRGS; Camila Boque antonio, 2011, UFRGS); 02 doutoramentos em andamento (UFRGS).



• Thaiana C F Mendes, Fernanda Antunes, Margarete M

Trachez, Nailton M Nascimento Jr, Carlos A M Fraga,

Eliezer J Barreiro, Gisele Zapata-Sudo, Roberto T Sudo,

Antihyperalgesic effects of a novel muscarinic agonist

(LASSBio-873) in spinal nerve ligation in rats

Clinical and Experimental Pharmacology and Physiology,

40, 404–411 ( 2013)

NO2

O

Novo mecanismo de açãoNovo mecanismo de ação

para controle da dor neuropáticapara controle da dor neuropática

LASSBio-873

N

N

N

N

O

O
H3C



INPI Software Registration Number 13318133181331813318----3333

Portal Portal DockThorDockThor

Um Servidor Web Gratuito para Docking Proteína-Ligante

Isabella A. Guedes, Eduardo Krempser, Diogo Marinho, Camila S. de Magalhães & Laurent E. Dardenne

Laboratório Nacional de Computação Científica – LNCC/MCTI

www.dockthor.lncc.brwww.dockthor.lncc.br

dockthor@lncc.brdockthor@lncc.br



Incremental Incremental InInnovationnovationIncremental Incremental InInnovationnovation

In Brazil the market ofIn Brazil the market of

Active pharmaceutical ingredients 

(API’s)

Generic drugs*

"The art is to select [generics] that will be winners versus ones where there   
will be enormous competition.“ 

M McCoy, Generic Drugs, M McCoy, Generic Drugs, C&ENC&EN 20022002 (#(#1313) ) 8080, , 2323

In Brazil the market ofIn Brazil the market of

generic drugs isgeneric drugs is

caca. US$ 18 bi (2011). US$ 18 bi (2011)



•• AtorvastatinAtorvastatin
19911991

•• NewNew stereoselectivestereoselective synthesissynthesis byby

Professor Professor Luiz Carlos DiasLuiz Carlos Dias & & 

DrDr Adriano S. VieiraAdriano S. Vieira, UNICAMP, SP , UNICAMP, SP 

((20102010) ) –– INPI INPI PatentPatent, , 2011 2011 (BR)(BR)

super blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbuster––––––––drugdrugdrugdrugdrugdrugdrugdrug

IncrementalIncremental InInnovationnovationIncrementalIncremental InInnovationnovation

functionalized functionalized 

pyrrolheptenoicpyrrolheptenoic acidacid

•• PatentPatent US 5273995 Pfizer (1991)US 5273995 Pfizer (1991)

•• SunitinibSunitinib

LipitorLipitorTMTM

••HMGCoARHMGCoAR

super blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbustersuper blockbuster––––––––drugdrugdrugdrugdrugdrugdrugdrug

**PatentPatent US US 7211600 7211600 ((20012001) ) 

•• SunitinibSunitinib
20062006

SutentSutentTMTM ••plateletplatelet--derivedderived growthgrowth factorfactor receptor (receptor (PDGFPDGF--RsRs) ) 

••vascular vascular endothelialendothelial growthgrowth factorfactor receptor (receptor (VEGFRsVEGFRs), ), 

functionalizedfunctionalized

22--oxooxo--11HH--indol indol --11HH--pyrrolepyrrole--33--carboxamidecarboxamide

•• Total Total synthesissynthesis Professor Professor AngeloAngelo da Cunha da Cunha 
Pinto Pinto & Dra & Dra Bárbara Vasconcellos da SilvaBárbara Vasconcellos da Silva
UFRJ, RJ (UFRJ, RJ (20112011) (BR)) (BR)

Total sales of Total sales of tinibstinibs inin

US market: US market: 

caca.US$ .US$ 1818,,5 5 bi (bi (20092009))





07 October 2009 vol 1, issue 1, 95-101

AJAJ StevensStevens etet alal..,, TheThe rolerole ofof publicpublic--sectorsector researchresearch inin thethe discoverydiscovery ofof drugsdrugs andand vaccinesvaccines.. NN.. EnglEngl.. JJ.. MedMed..

20112011,, 364364,, 535535;; RR KnellerKneller,, TheThe importanceimportance ofof newnew companiescompanies forfor drugdrug discoverydiscovery:: originsorigins ofof aa decadedecade ofof newnew

drugsdrugs.. NatureNature RevRev.. DrugDrug DiscovDiscov.. 20102010,, 99,, 867867;; MRMR BarnesBarnes etet alal..,, LoweringLowering industryindustry firewallsfirewalls:: prepre--competitivecompetitive

informaticsinformatics iniciativesiniciatives inin drugdrug discoverydiscovery,, NatureNature RevRev.. DrugDrug DiscovDiscov.. 20092009,, 88,, 701701;; PGPG Wyatt,Wyatt, TheThe emergingemerging

academicacademic drugdrug--discoverydiscovery sectorsector.. FutureFuture MedMed.. ChemChem.. 20092009,, 11,, 10131013..



Annual Activities ReportAnnual Activities Report
((RelatóriosRelatórios públicospúblicos))

AvançoAvanço do do estadoestado dada artearte

www.inctwww.inct--inofar.ccs.ufrj.br/download/aar/2011.pdfinofar.ccs.ufrj.br/download/aar/2011.pdf
www.inctwww.inct--inofar.ccs.ufrj.br/download/aar/inofar.ccs.ufrj.br/download/aar/20102010.pdf.pdf
www.inctwww.inct--inofar.ccs.ufrj.br/download/aar/2009.pdfinofar.ccs.ufrj.br/download/aar/2009.pdf

www.inctwww.inct--inofar.ccs.ufrj.br/download/aar/2012.pdfinofar.ccs.ufrj.br/download/aar/2012.pdf



OutreachOutreach activitiesactivities ofof INCTINCT--INOFARINOFAR

www.inct-inofar.ccs.ufrj.br

Atividade de extensãoAtividade de extensão

universitáriauniversitária



TheThe INCTINCT--INOFAR INOFAR teamteam

Universidade Federal do Rio de Janeiro, março 2011

INCTINCT--INOFAR, 6th INOFAR, 6th EvaluationEvaluation MeetingMeeting
Rio de Janeiro, RJ (BR)Rio de Janeiro, RJ (BR)

MayMay 15 & 16 , 201215 & 16 , 2012





ConcludingConcluding remarksremarks

ACS Med. Chem. Lett. ACS Med. Chem. Lett. 20132013, , 44, 313, 313



The twenty-first century university

The George Washington UniversityThe George Washington University



www.ejbwww.ejb--eliezer.blogspot.comeliezer.blogspot.com



www.inct-inofar.ccs.ufrj.br

ObrigadoObrigado





““……TheThe unprecedentedunprecedented increaseincrease inin humanhuman lifelife

expectancyexpectancy,, whichwhich hashas almostalmost doubleddoubled inin aa

hundredhundred yearsyears,, isis mainlymainly duedue toto drugsdrugs andand totohundredhundred yearsyears,, isis mainlymainly duedue toto drugsdrugs andand toto

thosethose whowho discovereddiscovered themthem..””

Alfred Burger Alfred Burger 

In “The practice of medicinal chemistry”, Wiley, In “The practice of medicinal chemistry”, Wiley, 19701970, p , p 4 4 



Brazil
�� caca. population of 196.6 million . population of 196.6 million (01/07/2011) (01/07/2011) 

�� Immense natural resources (light oil preImmense natural resources (light oil pre--salt, biodiversity plant, salt, biodiversity plant, 

conventional natural gas or not, minerals (iron, bauxite)) …conventional natural gas or not, minerals (iron, bauxite)) …

�� ca. ca. 8% of the world's drinking water 8% of the world's drinking water 

�� Since 2006 selfSince 2006 self--sufficient in oil productionsufficient in oil production

�� World leader in the production of alcohol from sugar caneWorld leader in the production of alcohol from sugar cane

�� Major exporter of soybeans, beef, chicken and sugarMajor exporter of soybeans, beef, chicken and sugar

�� Has an energy matrix (Has an energy matrix (caca. 97%) produced sustainably…. 97%) produced sustainably…

�� … has its economy based on commodities ! ! !… has its economy based on commodities ! ! !

�� It is necessary to change and take a technological leap.It is necessary to change and take a technological leap.



The knowledge generation

M. Gibbons M. Gibbons et alet al., The new production of knowledge: the dynamics of ., The new production of knowledge: the dynamics of 

science & research in contemporary societies, SAGE, London, 1994.science & research in contemporary societies, SAGE, London, 1994.



AspectosAspectos da da indústriaindústria

farmacêuticafarmacêutica mundialmundial
• a indústria farmacêutica é intensiva em 

pesquisa       inteligênciainteligência estratégica;

• força de trabalho com postospostos
qualificados;qualificados;

• padrão de competiçãocompetição = novos
fármacos;

• inovação tecnológicatecnológica, com
investimentos em pesquisa e 
desenvolvimento (~ 8-10%);

• intensa atividade de propriedade
intelectual;



Envisioning a Path to the Future Envisioning a Path to the Future 

India’sIndia’s Sun Pharma, Sun Pharma, VadodaraVadodara



XX Reunião Anual de Avaliação LASSBio, Barra Nova, Saquarema, RJ, dez 2012.













Siquim / COPPE-UFRJ



62


