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Public investment in the ‘directionality’ of innovation: 

The replicon example from hepatitis C

NIH funding behind replicon:

 $3.4m USD for Rice Lab, ‘99-’03

 $3.38m USD for APATH, which manufactured and 

distributed replicon

Bartenschlager, R.F.W., Rice, C.M., Sofia M J. 2016. “Hepatitis C Virus—From Discovery to Cure: the 2016 Lasker-DeBakey Clinical Medical Research Award.” 

JAMA. 316(12):1254–55.

See also: 

NIH Reporter Tool, https://projectreporter.nih.gov/reporter.cfm

APATH LLC website: https://www.apath.com/

https://projectreporter.nih.gov/reporter.cfm
https://www.apath.com/


Acquisition model of drug development in hepatitis C



Pharmasset’s emergence from public investment

 64 NIH grants, $10.5 million, between 1991-

2012

 49 patents disclosing public funding between 

1986-2009

 7/8ths of base salary paid as Veterans Affairs 

employee (U.S. public agency for veteran 

health care)

• 16 grants at $2.46 million, from NIH Small 

Business Innovation Research program (SBIR)

• Schinazi’s previous company, Triangle 

Pharmaceuticals, also bought by Gilead 

Sciences in 2002 for $464 million
Ray Schinazi, founder of Pharmasset

Knowledge Ecology International. 2014. “Hepatitis Timeline.” 

https://www.keionline.org/hcv

Cohen, J. 2015. “King of the Pills.” Science 348(6235):622–25.



Revenues
$b

Net Income 
$b

Stock buybacks 
$b (as a % of NI)

Cash dividends 
$b (as a % of NI)

R&D expenditures 
$b (as a % of Rev)

Pfizer 546 86 61 (71%) 68 (79.4%) 82 (15%)

Johnson & 
Johnson

668 131 45 (34%) 65 (49.8%) 82 (12.3%)

Gilead
Sciences

142 61 37 (61.2%) 4 (7.1%) 19 (13.7%)

Amgen 176 50 33 (66.8%) 10 (20.8%) 35 (20.2%)

Merck 382 62 32 (51.8%) 45 (72.5%) 75 (19.5%)

From 2007 to 2016, the 19 pharmaceutical companies included in the S&P 500 Index in 

January 2017 spent $297 billion repurchasing their own shares, equivalent to 61% of their 

combined R&D expenditures over this period.

Tulum, Ö, Lazonick W, 2018. “Financialized Corporations in a National Innovation System: the U.S. Pharmaceutical Industry.” 
International Journal of Political Economy 47(3-4):281–316.

A financialised pharmaceutical sector



How do we make ‘access’ an ex-ante design 
feature of evolving innovation models?
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Prodrug approach used in hepatitis C came from publicly funded 

HIV research

Christopher McGuigan
Michael Sofia


