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The need for a precise definition of  
“biopharmaceutical” products

Since the 1980s, the general consensus seems to be that  
biopharmaceuticals are a class of therapeutic products 
produced by modern biotechnological techniques 
(recombinant DNA and hybridoma technology) that is to say 
therapeutic proteins synthesized in engineered biological 
systems.

Walsh (2002) proposed the following definition:
“A protein or nucleic acid based pharmaceutical substance 
used for therapeutic or in vivo diagnostic purposes, which is 
produced by means other than direct extraction from a 
native (non-engineered) biological source”



Classification Criteria

Source?
The definition of ‘product’ is inseparable from its 
production ‘process’ and manufacturing operation. 
This close linkage between ‘product’ and ‘process’ 
means there will not be a quick advent of low-cost 
alternatives or biogenerics and implies capacity-
constraints.
The same biologic drug, manufactured through the 
same series of steps, at two different locations can 
have different pharmacokinetic profiles!

Production process:
bioprocessing vs
chemical synthesis

Product characteristics:
large vs small molecules 
(molecular weight, structural 
complexity)



The location of biopharmaceutical production

Source: Avecia and BioPharmServices. Map shows location of the majority of bioprocessing companies (recent 
bioprocessing investment of > $50 million +) disclosed publicly.



Off-patent biopharmaceutical drugs



Indian biogeneric firms



The expansion of clinical development of biotechnology 
drugs has driven the increase in the total number of 
molecules investigated in the United States during the 1980s 
and 1990s

Source: Di Masi, 2001



Biotech drug candidates by phase

Source: Nature Biotechnology, Dec. 2006



Biopharmaceuticals by therapeutic category.

Source: Nature Biotechnology, Dec. 2006



Second generation
(engineered)
Biopharmaceuticals (1)



Second generation (engineered) 
Biopharmaceuticals (2)
Rationale:

1) The reduction/elimination of product immunogenicity
(es. Chimaeric and Humanized antibody-based products);

2) The generation of products with altered 
pharmacokinetic profiles 
(es. Fast- and slow-acting insulins);

3) The alteration of biological half life 
(es. Engineered tissue plasmogen activator-based products);

4) The generation of novel (hybrid) proteins 
(es. Amevive and Enbrel).



Is Gleevec a biopharmaceutical?

• BIO includes Gleevec™
(imatinib mesylate) of 
Novartis in the list of 
biopharmaceutical drugs but:
– It is a small molecule
– It is not bioprocessed
– Related patents are not 

classified as biotech



The R&D cost of Biopharmaceuticals
The Tufts Center for the Study of Drug Development investigated clinical study 
data for 12 new biopharmaceutical products as compared to the results of 
published clinical study data for new molecular entities (NMEs) and new active 
substances (NASs).
The development of the biopharmaceuticals involved significantly fewer 
studies per application compared with the studies of NASs and also fewer 
subjects per application compared with the studies of either NMEs or NASs.

A possible reason for this finding 
is that many of the 
biopharmaceuticals included in 
the analysis were treatments for 
diseases that affect a potentially 
small number of subjects, that is, 
rare, serious, or life-
threatening diseases.



Some basic features of 
innovation in biopharmaceuticals (1)

• The DBFs are not specialized in more risky R&D projects.  
In fact, more risky drug projects (i.e. drugs for which there 
is no or there are few existing remedies) are more likely to 
be undertaken by the larger pharmaceutical companies.  
This suggests that scale, market power, and the ability to 
mobilize large amounts of resources are key factors in 
enabling the firms to sustain such higher risks.
• Other things being equal, the projects originated by the 
DBFs are more likely to fail in the earlier clinical stages.  
This suggests that the DBFs perform a good deal of 
exploration without incurring the higher costs of failing at 
later stages. 



Some basic features of 
innovation in biopharmaceuticals (2)

We used a set of multiple indicators to describe and 
assess every indication in terms of outcome, presence of 
organ damage or complication, etiology, chronicity, 
diffusion and the eventual existence of a 
pharmacological therapy. 
In order to quantify the severity of a disease, we have 
considered three aspects in absence of therapy: the 
outcome, distinguishing diseases that are life 
threatening, the presence of organ damage, and the 
possibility of developing complications. Moreover we 
considered information about the etiology of the disease 
(unknown or monofactorial,  versus multifactorial), its 
chronicity , the existence of pharmacological therapies, 
and its diffusion.



Some basic features of 
innovation in biopharmaceuticals (3)

Classes of Risk
Originators

NBFs 184 394 131 709
% 25,95 55,57 18,48 100

Large Pharmas 223 703 348 1274

% 17,5 55,18 27,32 100

Universities 15 57 23 95

% 15,79 60 24,21 100

Total 422 1154 502 2078
% 36,57 229,88 24,16 100

R1 R2 R3 Total



Some basic features of 
innovation in biopharmaceuticals (4)

 Low Medium High 
Risk 25,95 55,57 18,48
Market Size 43,23 43,75 13,02

NBFs 

Novelty 37,10 52,93 9,97
Risk 17,50 55,18 27,32
Market Size 37,47 45,27 17,26

Large Pharma 

Novelty 42,05 50,71 7,24











The price of biopharmaceuticals

Source: Gillick (2006)



Top ten biotech drugs by global sales

Source: Nature Biotechnology, Dec. 2006



The US biopharmaceutical market
Market share Relative prices

Num. of Drugs
Num. of SU sold



International comparison
Market share Relative prices

Num. of Drugs Num. of SU sold



Biopharmaceutical
products

Country Hospital Pharmacy Grand Total
Germany 587 1020 1607
USA 554 600 1154
Italy 474 451 925
Austria 458 455 913
UK 505 399 904
Japan 436 439 875
Netherlands 298 388 686
Finland 305 310 615
Spain 323 272 595
France 353 228 581
Poland 238 232 470
Belgium 265 204 469
Czech 221 237 458
China 452 NA 452
Sweden NA NA 450
Canada 207 218 425
Hungary 234 186 420
Denmark NA NA 353
Ireland NA 301 301
Slovak 121 177 298
Greece NA 286 286
Lithuania 77 119 196
India NA 182 182
Luxembourg NA 182 182
Slovenia NA NA 168
Portugal NA 112 112
Estonia NA 102 102
Latvia NA 99 99



Price at launch
Walsh definition BIO Definition

Mean    Median                                    Mean       Median



Conclusions

• The incresing number of new biologicals, price and sales 
trends in a regime of production and regulatory constraints, 
raise serious concerns as far as future access, diffusion and 
sustainability of (bio)pharmaceutical innovation.

• Need for a common definition of biopharmaceuticals;

• In order to guarantee the future sustainability of 
biopharmaceuticals:
– Favour off patent competition (biogenerics, or biological follow-

ons), within the jurisdiction of the FDA, EMEA and other national 
authorities;

– Patent reform so as to foster dynamic competition in the field of 
molecular medicine;

– Establish standards for approving biogenerics using an 
expedited pathway, similar to the review process for generic 
versions of conventional drugs (biogenerics have already 
appeared in India, China, Latin America, and the Middle East)
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