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Introduc+on	
  

•  Overview	
  of	
  the	
  Industry	
  
•  Necessarily	
  broad	
  subject	
  	
  
•  References	
  are	
  detailed	
  in	
  the	
  paper	
  
•  Slides	
  will	
  be	
  available	
  from	
  PhUSE	
  website	
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•  Pre-­‐Clinical	
  	
  (in	
  vivo,	
  in	
  vitro)	
  
•  Apply	
  to	
  regulatory	
  authority	
  for	
  permission	
  to	
  
use	
  compound	
  in	
  man	
  
–  Phase	
  I 	
  -­‐	
  First	
  -me	
  in	
  humans	
  
–  Phase	
  II 	
  -­‐	
  Exploratory	
  
–  Phase	
  III 	
  -­‐	
  Confirmatory	
  

•  Apply	
  to	
  regulatory	
  authority	
  for	
  permission	
  to	
  
market	
  compound	
  in	
  Region	
  	
  
–  Phase	
  IV	
  	
  	
  -­‐	
  Post	
  Marke-ng	
  

Discovery	
   Post	
  Marke+ng	
  Pre-­‐	
  
Clinical	
  

Clinical	
   Review/	
  
Approval	
  

	
  
Phases	
  of	
  	
  

Clinical	
  Trials	
  
	
  



Clinical	
  Trial	
  Defini+on	
  
	
  

“…any	
  form	
  of	
  planned	
  experiment	
  which	
  involves	
  pa+ents	
  
and	
  is	
  designed	
  to	
  elucidate	
  the	
  most	
  appropriate	
  
treatment	
  of	
  future	
  pa+ents	
  with	
  a	
  given	
  medical	
  

condi+on.”	
  	
  	
  
	
  

Pocock,	
  from	
  Clinical	
  Trials:	
  	
  A	
  Prac+cal	
  Approach	
  (1984)	
  



	
  
History	
  of	
  the	
  	
  
Clinical	
  Trial	
  

	
  

1747 1980 



Clinical	
  Trials	
  	
  
in	
  Industry	
  

•  Clinical	
  Trials	
  are	
  performed	
  in	
  

•  Pharmaceu+cal	
  Products	
  (synthe+c	
  medicinal	
  drugs)	
  
–  (h9p://www.fda.gov/Drugs/default.htm)	
  

•  Biotechnology	
  Products	
  (from	
  human	
  cells/+ssues	
  for	
  
example,	
  such	
  as	
  vaccines,	
  blood	
  products)	
  
–  (h9p://www.fda.gov/BiologicsBloodVaccines/default.htm)	
  

•  Devices	
  (e.g.,	
  cardiac	
  stents,	
  pacemakers)	
  
–  (h9p://www.fda.gov/MedicalDevices/default.htm)	
  







Drug	
  Regula+on	
  

	
  
Comprehensive	
  Review	
  in	
  

Interna+onal	
  Textbook	
  on	
  Clinical	
  Pharmacology	
  
By	
  

Rago	
  &	
  Santoso	
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•  Since	
  Ancient	
  +mes	
  remedies	
  have	
  been	
  sold	
  Caveat	
  Emptor	
  
•  1937	
  >100	
  people	
  in	
  the	
  US	
  died	
  of	
  diethylene	
  glycol	
  

poisoning	
  following	
  the	
  use	
  of	
  a	
  sulfanilamide	
  Elixir	
  
•  This	
  triggered	
  the	
  introduc+on	
  of	
  The	
  Federal	
  Food,	
  Drug	
  and	
  

Cosme+c	
  Act	
  with	
  the	
  premarket	
  no+fica+on	
  requirement	
  for	
  new	
  
drugs	
  in	
  1938.	
  	
  

•  Between	
  1958	
  and	
  1960	
  Thalidomide	
  was	
  introduced	
  in	
  46	
  
different	
  countries	
  worldwide	
  resul+ng	
  in	
  an	
  es+mated	
  
10,000	
  babies	
  being	
  born	
  with	
  deformi+es.	
  
•  In	
  the	
  UK,	
  the	
  Commi9ee	
  on	
  the	
  Safety	
  of	
  Drugs	
  (CSD)	
  was	
  started	
  in	
  

1963	
  
•  Followed	
  by	
  a	
  voluntary	
  adverse	
  drug	
  reac+on	
  repor+ng	
  system	
  

(Yellow	
  Card	
  Scheme)	
  in	
  1964	
  	
  
	
  

	
  
Regula;on	
  
Timeline	
  

	
  



ICH	
  Guidelines	
  
The	
  Interna+onal	
  Conference	
  on	
  Harmonisa+on	
  of	
  Technical	
  Requirements	
  for	
  Registra+on	
  of	
  

Pharmaceu+cals	
  for	
  Human	
  Use	
  	
  

	
  
The	
  Regulatory	
  

Landscape	
  
	
  



A	
  Global	
  Industry	
  

	
  
A	
  Review	
  of	
  the	
  	
  

Companies	
  and	
  Markets	
  



Wall	
  Mart	
  
$421,800Mn	
  
2,100,000	
  

	
   Pfizer	
  
$67,800Mn	
  
110,600	
  

Covance	
  
$2,108Mn	
  
10,528	
  

Amgen	
  
$15,100Mn	
  
17,000	
  

Pharmaceu+cal	
   Biotechnology	
   CRO	
  

The	
  	
  Largest	
  
Companies	
  

Republic	
  of	
  Latvia,	
  a	
  country	
  in	
  the	
  Bal;c	
  region	
  of	
  
Northern	
  Europe,	
  Popn:	
  2,218,800	
  



The	
  	
  Forbes	
  2000	
  
Top	
  10	
  Pharmaceu;cal	
  

Companies	
  in	
  April	
  2011	
  

Source:	
  	
  h9p://www.forbes.com/global2000/#p_1_s_acompanyRankOverall_Pharmaceu+cals_All_All	
  



The	
  Industry	
  	
  
Segmented	
  by	
  

Geographic	
  Region	
  

Region Mkt Size US$bn GAGR 
10-15

North America

Europe

Asia/Africa/Australia

Japan

Latin America

361.0 1.5%

300.7 3.5%

233.7 12.5%

121.5 3.5%

97.9 12.5%

1114.8
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North America
32%

Europe
27%

Asia/Africa/Australia
21%

Japan
11%

Latin America
9%

Market Size in US$bnRegion Mkt Size US$bn GAGR 
10-15

North America

Europe

Asia/Africa/Australia

Japan

Latin America

335.1 1.5%

253.2 3.5%

129.7 12.5%

102.3 3.5%

54.3 12.5%

874.6

North America
38%

Europe
29%

Asia/Africa/Australia
15%Japan

12%

Latin America
6%

Market Size in US$bn

Region Mkt Size US$bn GAGR 
10-15

North America

Europe

Asia/Africa/Australia

Japan

Latin America

265.7 5.2%

169.5 7.1%

46.4 11.0%

60.3 6.8%

24 18.5%

565.9
North America

47%

Europe
30%

Asia/Africa/Australia
8%

Japan
11%

Latin America
4%

Market Size in US$bn



The	
  Clinical	
  Development	
  
Process	
  

	
  
An	
  Overview	
  



Discovery	
   Post	
  Marke+ng	
  Pre-­‐	
  
Clinical	
  

Clinical	
   Review/	
  
Approval	
  

A	
  Process	
  Flow	
  
Diagram	
  

Hopkins,	
  Duke,	
  Dubman,	
  	
  
	
  

“Sta+s+cal	
  Compu+ng	
  Environments	
  and	
  the	
  Prac+ce	
  of	
  
Sta+s+cs	
  in	
  the	
  Biopharmaceu+cal	
  Industry”,	
  	
  

Drug	
  Informa+on	
  Journal,	
  Vol.	
  44,	
  2010.	
  	
  



Discovery	
   Post	
  Marke+ng	
  Pre-­‐	
  
Clinical	
  

Clinical	
   Review/	
  
Approval	
  

Roles	
  and	
  	
  
Responsibili;es	
  



Research	
  &	
  
Development	
  

	
  	
  	
  	
  

Medical	
  
Affairs	
  

Reg.	
  Affairs	
  

QA	
  

Clinical	
  Dev.	
  
Ops	
  

Discovery	
   Post	
  Marke+ng	
  Pre-­‐	
  
Clinical	
  

Clinical	
   Review/	
  
Approval	
  

A	
  Typical	
  
Organisa;onal	
  

Structure	
  

Research	
  &	
  
Development	
  

Clinical	
  Dev.	
  
Ops.	
  

Medical	
  
Affairs	
  

Reg.	
  Affairs	
  

QA	
  

Clinical	
  Dev.	
  
Ops.	
  

Clinical	
  Prog.	
  
Man.	
  

Sta+s+cs	
  

Programming	
  

Data	
  
Management	
  

Medical	
  
Wri+ng	
  



Final	
  
Thoughts	
  

•  An	
  established	
  and	
  disciplined	
  industry	
  
•  Worthwhile	
  and	
  rewarding	
  place	
  for	
  a	
  career	
  
•  Many	
  opportuni+es	
  for	
  Informa+on	
  Scien+sts	
  
•  Pace	
  of	
  technological	
  advancement	
  accelera+ng	
  
•  Eastern	
  Markets	
  evolving	
  from	
  simply	
  “low-­‐
cost”	
  	
  

•  Truly	
  Global	
  Standards	
  



Thank	
  you	
  for	
  listening	
  
	
  

Any	
  Ques+ons?	
  


