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It has been a hectic year, but the transition is 
complete. After four years of serving as Manag-
ing Editor of the Journal of Commercial Biotech-

nology under the auspices of Palgrave-MacMillan, I 
have acquired the journal and have incorporated it 
into thinkBiotech along with my portfolio of books 
and websites on the business of biotechnology. I 
would like to personally and publicly thank Neil 
Henderson at Palgrave-MacMillan for his training 
and support, and for his assistance throughout the 
transition process.

With ownership and editorial control I have 
implemented many changes, and look forward to 
bringing even more. An exciting line up of special 
issues, coming out over the next two years, is also 
in the works.

The first change you may have noticed is the 
new cover and full-color interior layout of the JCB, 
but the changes go much deeper than that. I have 
recruited three associate editors to share the edi-
torial load as I take on more of the publishing re-
sponsibilities. They will also be soliciting papers in 
their areas of expertise, improve the breadth and 
quality of submissions and published papers.

A new section, From the Boardroom, has been 
added, complementing the From the Classroom 
and Legal/Regulatory Update sections in providing 
practical actionable guidance alongside the Origi-
nal Articles. 

The JCB website also has new social function-
ality — a Twitter stream (@jcommbiotech) and 
connectivity with LinkedIn and Facebook. Each 
paper also has an Add Comment function, enabling 
feedback and discussion. The LinkedIn group at 
http://www.linkedin.com/groups?gid=1241807 is 
also a great resource to continue the dialogue be-
tween JCB issues.

I look forward to continuing to develop the 
Journal of Commercial Biotechnology as an un-

matched resource on biotechnology commercial-
ization. I look forward to your thoughts on the new 
design and ideas for future issues at editor@Com-
mercialBiotechnology.com. 

Yali Friedman
Chief Editor and Publisher

Editorial

Exciting changes
Journal of Commercial Biotechnology (2012) 3–3. doi: 10.5912/jcb.501
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iNtRoduCtioN

To be able to eradicate cancer in our life 
time, an eradicating agent must have at least 
two properties. It should inhibit the growth 

and kill any preformed tumor. Secondly, it should 
inhibit oncogenic transformation of normal cells 
to cancer cells. Ideally, such an agent should also 

Original Article 

Bacterial proteins: A new class of 
cancer therapeutics 
Received: August 11 2011

ananda mohan Chakrabarty 
is a distinguished university professor at the University of Illinois at Chicago. In 1980 Dr. Chakrabarty’s genetically modified 
Pseudomonas bacteria became the first genetically-engineered organism to gain a US patent, as a result of the Supreme Court 
decision in Diamond vs. Chakrabarty. He is the co-founder of two companies, CDG Therapeutics Inc. in Chicago and Amrita 
Therapeutics in India, that are developing protein/peptide anticancer agents from microbial sources.

abStraCt
Cancer is a complex disease with a network of multiple metabolic pathways that are interlinked to promote 
growth and resist immune surveillance. Such a network is efficiently maintained through acquisition of 
multiple mutations in the human genome that result in the escape from normal cellular growth regulation 
and formation of lumps of fast growing cells known as tumors. the varied pathways through which cancer 
cells grow and inhibit their own cell death have made it difficult to develop effective drugs either to prevent 
the emergence of tumors or to check their rapid growth. Current anticancer drugs are either small molecules 
or monoclonal antibodies that target and inhibit a key important step in cancer progression pathway, thereby 
significantly inhibiting their proliferation. no effective drug or vaccine exists to prevent cancer initiation 
and drug resistance and toxicity are major problems in cancer chemotherapy. this article describes recent 
attempts to develop bacterial proteins that are used as weapons by certain pathogenic bacteria with long 
term residence in human bodies to prevent invasion of their habitat by invaders such as cancers, viruses or 
parasites. In one instance, such a protein, termed azurin, has been shown not only to have entry specificity in 
cancer cells and prevent cancer cell growth by interfering in multiple pathways by which cancer cells grow, 
but also to prevent induction of pre-cancerous lesion formation triggered by a potent carcinogen. a 28 
amino acid peptide derived from azurin, p28, also shows similar anticancer and cancer preventive activity. 
In phase I human clinical trials, chemically-synthesized p28 has shown very little toxicity but significant 
beneficial effects, including partial and sometimes complete regression of metastatic refractory solid tumors 
in 15 advanced stage (stage IV) cancer patients where no conventional drugs were working. a second such 
protein, termed atP-01, very different from azurin and obtained from a different bacterium, has shown similar 
anticancer and anti-hIV/aIdS activity and a 30 amino acid peptide derived from it has anticancer activity 
similar to p28. It would be of great interest to test these two proteins, should they prove to be non-toxic and 
non-immunogenic in humans, and the peptides derived from them, for their efficacy in cancer therapy and 
prevention. Such efficacies can be tested, singly or in combination, in vulnerable people such as people with 
predisposition to cancer (women with brCa1/2 mutations, for example) or in hIV/aIdS patients with Kaposi’s 
sarcoma or other forms of cancer.

Journal of Commercial Biotechnology (2012) 18, 4–10. doi: 10.5912/jcb.466
Keywords: anticancer drugs; azurin; bacterial proteins; cancer eradication; cancer prevention; human clinical trials; p28

Correspondence: Ananda Mohan Chakrabarty, 
University of Illinois at Chicago, US. E-mail: 
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be taken orally rather than through intravenous 
injection. No such agent exists today, but there 
might be on the horizon a new class of anticancer 
agents with both these properties. These agents are 
bacterial proteins, highly intelligently designed by 
certain pathogenic bacteria with 3 billion years of 
evolutionary wisdom, to keep invaders of the hu-
man body in check, when such bacteria are resident 
in the human body for long periods of time. Such 
intelligently designed proteins are not only effec-
tive against cancers but also viruses such as HIV/
AIDS. I describe two such proteins, and if proven 
effective, more such proteins can be isolated, po-
tentially giving rise to an antibiotic-like industry.

CaNCeR aNd aNtiCaNCeR dRug 
deVeLoPMeNt
Cancer is a complex disease and is often due to in-
troduction of 10 to 100 mutations in the human 
genome, depending on the nature of the cancer. 
Consequently, older people accumulating such mu-
tations over the years, are more prone to cancer 
unless such mutations are inherited from parents 
or due to environmental exposure. As a result, no 
single or even combination of drugs, works for all 
cancers and drugs are normally targeted to specific 
cancers based on some characteristics called vali-
dated targets that are often hyperproduced or hy-
peractive in cancer cells to allow their unchecked 
growth. Although some anticancer drugs could be 
of plant or even mushroom origin, many antican-
cer chemical drugs, including monoclonal antibod-
ies (mAbs), are developed as inhibitors of such can-
cer-specific hyperexpressed or hyperactive targets. 
Such a process is called rational drug design where 
inhibitors are selected, often by high throughput 
screening or mAb selection, against a specific vali-
dated target in a specific cancer cell line. Successful 
inhibitors, called hits, are then further screened 
for efficacy at various concentrations in xenograft 
animal models, giving rise to lead compounds that 
can then be taken for pre-clinical or human phase 
I/II/III clinical trials. The entire process takes 
years, given the failure of most such compounds, 
and costs, in the estimate of the pharmaceutical 
industry, about 1.3 billion dollars to bring a suc-
cessful drug to the market. Although such a valu-
ation is believed by many economists to be highly 

inflated, it costs several hundred million dollars to 
bring a rationally designed anticancer drug to the 
market, starting from scratch. No effective vac-
cines exist for cancer. 

aCCideNtaL diSCoVeRy oF a 
PoteNtiaL aNtiCaNCeR dRug: 
tHe StoRy oF aZuRiN aNd P28
If one sets out to develop a new anticancer drug 
against a targeted cancer, one usually has to fol-
low the costly and time consuming steps outlined 
above. A unique aspect of basic research is that one 
never knows where that research will lead to. Let 
me give an example. I was funded by NIH for 20 
years, including a MERIT award for 10 years, to 
study how a bacterium such as Pseudomonas ae-
ruginosa causes chronic infections in the lungs of 
cystic fibrosis (CF) patients through production of 
an exopolysaccharide called alginate. I had no in-
terest or expertise in cancer, HIV/AIDS or malaria. 
Pseudomonas aeruginosa normally does not produce 
alginate except when it infects the lungs of CF pa-
tients. It is an opportunistic pathogen that rarely 
infects healthy people with normal immunity but 
can infect CF, burn or immuno-compromised pa-
tients. Since CF patients have normal immunity 
and resist infection by other pathogens, my re-
search group reasoned that P. aeruginosa, under 
the highly osmolar environmental conditions of 
the CF lung, not only turns on the alginate biosyn-
thetic genes but may turn on other genes encoding 
the production of toxin(s) that can be highly cyto-
toxic for foot soldiers of the immune system such 
as macrophages and neutrophils, thereby facilitat-
ing infections. To determine if clinical CF isolates 
of P. aeruginosa can produce and secrete toxins ca-
pable of killing macrophages, my research group 
grew such P. aeruginosa strains and looked for the 
presence in their growth medium of cytotoxic 
agents active against macrophages such as J774 
cells. J774 cells are widely used as macrophages 
because they can be grown in cell culture rather 
rapidly and behave as macrophages. Indeed, we 
were thrilled to find out that P. aeruginosa secretes 
in its growth medium a couple of potent cytotoxic 
factors for J774 cells, which on fractionation and 
purification turned out to be a redox protein called 
azurin and its electron transfer partner known as 
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cytochrome c551. Azurin, in particular, had high 
cytotoxic activity against J774 cells. Buoyed by 
such observations that we have found a new mac-
rophage-killing protein, my research team isolated 
primary macrophages from mouse peritoneum so 
as to use authentic animal macrophages and not a 
cell culture macrophage. To our utter dismay, azur-
in was found not to have any cytotoxicity towards 
these primary macrophages. 

A long shadow of depression hung over our 
research group for the next couple of weeks. We 
repeated the experiments several times using 
various azurin preparations with different batch-
es of J774 and primary macrophages but the re-
sults were always the same. With utter confusion 
and certain amount of panic, I explored the pos-
sible differences between J774 macrophages and 
primary mouse peritoneal macrophages until it 
dawned on me that J774 cells were tumor-derived 
and that’s why they grow quickly in cell culture 
  — these immortalized cells were not necessarily 
representative of normal macrophages. I then set 
up a collaboration to investigate if azurin might 
specifically attack cancer cells but not normal cells, 
which turned out to be the case. Indeed, we dem-
onstrated that azurin and a 28 amino acid peptide 
derived from azurin termed p28 (amino acids 50 
to 77 of the 128 amino acid long azurin) had entry 
specificity in cancer cells but not in normal cells.1,2 
Azurin and p28 both inhibited cancer cell growth 
but azurin additionally had high cytotoxicity to-
wards viruses such as the AIDS virus HIV-1 and 
parasites such as the malarial parasite Plasmodium 
falciparum or the toxoplasmosis-causing parasite 
Toxoplasma gondii.2,3 A unique feature of the an-
ticancer activity of azurin, unlike essentially all 
rationally-designed anticancer drugs, is its ability 
to interfere in multiple diverse pathways by which 
cancer cells grow. Thus azurin was shown to inhib-
it receptor tyrosine kinase-mediated cell signaling, 
and because of its entry specificity in cancer cells, 
inhibited angiogenesis through inhibition of the 
interaction of vascular endothelial growth factor 
receptor with its ligand4 (Table 1). Azurin has also 
been shown to promote apoptotic cell death in can-
cer cells through stabilization of the tumor sup-
pressor protein p53 and its enhanced intracellular 
levels.5 It should be emphasized that we have stud-
ied only these three (inhibition of cell signaling, 

inhibition of angiogenesis, stabilization of p53) 
modes of azurin’s anticancer action. It is likely that 
there are many other mechanisms by which azurin 
can inhibit cancer growth that we have not studied 
so far. It is thus likely that, unlike the rationally-
designed drugs that normally hit a limited number 
of targets, azurin will be less vulnerable to drug 
resistance because of its interference in multiple 
steps in cancer growth progression. 

Another unique feature of azurin and p28 is 
that they not only interfere in cancer cell growth 
and promote their cell death, but they appear to 
prevent tumor emergence. Prevention of cancer 
emergence, in addition to its cancer killing prop-
erties, could be potentially exciting to eradicate 
certain types of cancer. For example, a potent car-
cinogen such as 7,12-dimethyl-benz-anthracene 
(DMBA) induces pre-cancerous lesion formation in 
mouse mammary gland organ cultures (MMOC), 
when normal mouse mammary cells are grown in 
presence of certain hormones. Induction of these 
pre-cancerous lesions by DMBA can potentially 
lead to tumor induction. When azurin or p28 pep-
tide is included in such assays, either or both can 
inhibit DMBA-triggered pre-cancerous lesion for-
mation by 70 to 75% in a dose dependent manner6 
(Table 1). Such cancer killing or cancer preventive 
activities of azurin or p28, along with azurin’s abil-
ity to inhibit the growth of HIV/AIDS virus or ma-
larial parasite, have been patented by the Univer-
sity of Illinois through issuance of many U.S. (and 
international) patents, a list of which is shown in 
Table 1. 

PoteNtiaL PRaCtiCaL 
aPPLiCatioNS oF aZuRiN/P28
It is clear, as we speculated earlier2 that azurin is 
a highly intelligently-designed product of bacte-
ria’s 3 billion years of evolutionary wisdom. This 
multi-domain protein is used as a bacterial weapon 
to keep outside invaders such as cancers, viruses 
and parasites in check when the bacteria establish 
a long term residence in the human body. An ex-
ample would be P. aeruginosa’s chronic infections 
and biofilm formations in the CF lung.2 Bacterial 
long term residences in human bodies entail a very 
slow growth of the biofilm bacteria resulting in 
minimal damage to the host. Azurin is designed 
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structurally to look like an immunoglobulin7 to 
minimize an immune response when it is released 
by the bacteria to combat an invader such as a 
cancer or a virus in the human body. Indeed, we 
have reported that azurin is released quickly in its 
growth medium when P. aeruginosa cells are ex-
posed to cancer cells8, demonstrating a bacterial 
sensing mechanism to detect the presence of its 
enemy and release its weapon to attack the enemy, 
making sure that the weapon is insensitive to the 
host immune action.

Will azurin work as an anticancer agent in 
human? To address this question, a company I co-
founded named CDG Therapeutics Inc. (CDGTI) 
approached the FDA seeking approval for pre-clin-
ical trial of azurin. The FDA suggested to CDGTI 
that the company should use p28 which can be 
chemically synthesized as a drug rather than azur-
in which must be isolated from bacteria — possi-
bly with cellular contaminants — requiring more 
stringent regulations. Under a RAID grant from 
the National Cancer Institute (NCI), p28 showed 
no immunogenicity or toxicity in animals and had 
good pharmacokinetic profiling.9 The CDGTI there-
fore sponsored a phase I human clinical trial which 
was completed in mid 2011 with 15 advanced stage 
cancer patients with metastatic refractory solid tu-
mors. When given in escalating doses, p28 demon-

strated no immunogenicity and very little toxicity 
in these patients with an average life expectancy 
of less than 6 months. Infusion of p28 not only 
stabilized the tumors in many patients but several 
patients had partial and 2 patients had complete 
regression of the tumors that were refractory to 
conventional drugs. The life expectancy of some of 
the patients undergoing partial tumor regression 
has ranged from 30 to 60 weeks and 6 patients re-
main alive as of the date of the report (ASCO meet-
ing, Chicago, June 6, 2011; see www.cdgti.com) 
with 1 patient living disease free for more than 80 
weeks.

BaCteRiaL PRoteiN/PePtide 
dRugS aS ouR NeXt geNeRatioN 
CaNCeR FigHtiNg dRugS?
The fact that p28 elicited partial regression in sev-
eral and complete regression in 2 patients where 
no drug was working any longer not only shows 
its unique mode of action, but raises many inter-
esting questions as well. Do the tumors in the 2 
patients that underwent complete regression have 
genotypic characteristics that make them unique-
ly vulnerable to p28? Can such attributes be deter-
mined, assuming that such attributes are in the 
tumor genome and not in the patient genome, by 

table 1: u.S. patents issued to university of illinois on azurin/p28
Patent title Patent No. date issued

Compositions and methods to Control angiogenesis with Cupredoxins 7,556,810 7/7/2009

Cytotoxic Factors For modulating Cell Death 7,491,394 2/17/2009

methods for Treating HIV Infection with Cupredoxin and Cytochrome C 7,301,010 11/27/2007

Compositions and methods for Treating HIV Infection with Cupredoxin and 
Cytochrome C

7,795,410 9/14/2010

Compositions and methods for Treating HIV Infection with Cupredoxin and 
Cytochrome C

7,511,117 3/31/2009

methods for Treating malaria with Cupredoxin and Cytochrome 7,338,766 3/4/2008

Compositions and methods for Treating malaria with Cupredoxin and 
Cytochrome

7,740,857 6/22/2010

methods for Treating Conditions related to ephrin Signaling with Cupredoxins 7,381,701 6/3/2008

Transport agents for Crossing the blood-brain barrier and into brain Cancer Cells, 
and methods of use Thereof

7,807,183 10/5/2010

Cupredoxin Derived Transport agents and methods of use Thereof 7,691,383 4/6/2010

Compositions and methods to Prevent Cancer with Cupredoxins 7,618,939 11/17/2009

Cytotoxic Factors For modulating Cell Death 7,084,105 8/1/2006
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microarray, proteomics or genome scanning analy-
sis, as compared to those that underwent partial 
regression or only showed stabilization, so that fu-
ture patients can be recruited based on these attri-
butes? Given that p28 is only a part of azurin, and 
other domains of azurin such as p26 are known to 
have anticancer activity through inhibition of re-
ceptor tyrosine kinase-mediated cell signaling10, 
will azurin be a more potent anticancer drug than 
p28? Since azurin with 128 amino acids has no 
glycosylation or other modifications, unlike mam-
malian proteins, and solid phase peptide synthesis 
is advancing to allow chemical synthesis of pep-
tides that are 100 to 150 amino acid long, perhaps 
chemically-synthesized azurin will be the drug of 
choice. Another important question is if azurin 
is the only protein weapon produced by bacteria, 
or are there other protein weapons produced by 
other bacteria with anticancer and anti-viral activ-
ity? Should we look for more such protein/peptide 
weapons from other bacteria, somewhat similar 
to antibiotics, since we now know how to look for 
them? Will that lead to a second antibiotic-like in-
dustry? 

CaNCeR tHeRaPy: FRoM dRugS 
to BaCteRiaL tHeRaPy aNd 
MediCaL deViCe
The encouraging beneficial effects without any 
toxicity symptoms, as seen with p28 in the human 
clinical trials, raised an interesting question: could 
live bacteria, attenuated in virulence and/or with 
cloned genes, be effective in cancer therapy? Inter-
estingly, many bacteria have been known for a long 
time to specifically target solid tumors8 and fight 
cancer, as reviewed in a recent book11 and some 
viruses are being designed for this purpose.11 Un-
fortunately, progress towards using live bacteria to 
fight cancer has been limited to date, since intro-
duction of such bacteria in the body elicits strong 
immune response, resulting in toxicity and a lack 
of significant beneficial effect. It is to be empha-
sized that p28, derived from azurin, is after all a 
bacterial product, even though the producer or-
ganism, the opportunistic pathogen P. aeruginosa, 
has never been known as a cancer fighting bacte-
rium. Can P. aeruginosa fight cancer, as it is also 
known to produce other anticancer proteins such 

as arginine deiminase (ADI) from which a truncat-
ed derivative, called Pa-CARD, has been obtained 
with anticancer activity.2 Anecdotally, some forms 
of cancer, prostate cancer for example, have been 
known to be in check from metastatic migration 
and growth, if there are catheters inserted near 
the ureterovesicular junction and the catheters 
got infected with biofilms of P. aeruginosa. An In-
dian company, Amrita Therapeutics, has filed a 
patent application to use a medical device, a stent 
containing P. aeruginosa biofilms, to fight cancer 
in situ without allowing the bacteria to enter the 
blood stream to cause toxicity problems. This mode 
of using a medical device to fight cancer in addi-
tion to the use of regular anticancer drugs, taken 
orally or via intravenous injections, could provide 
an additional weapon in our arsenal to fight can-
cer. The same company has also demonstrated the 
elaboration of another protein, termed ATP-01, 
from a different bacterium with anticancer and an-
ti-HIV/AIDS activity, similar to azurin. ATP-01 is, 
of course, a different protein and similar to p28, a 
chemically-synthesized 30 amino acid peptide, de-
rived from ATP-01 and termed AT-01, has shown 
anticancer activity against a range of cancers, thus 
providing important evidence that azurin or p28 
is not unique and other bacteria produce similar 
potential anticancer agents with promiscuity to 
attack viruses such as HIV-1. An analogy to anti-
biotics, penicillin, followed by streptomycin, tetra-
cycline and many others, comes to mind and it re-
mains to be seen if bacteria, and particularly their 
protein products with multi-disease-targeting ac-
tivity, will lead to an antibiotic-like industry of the 
future.

eRadiCatiNg CaNCeR iN ouR LiFe 
tiMe
Although highly speculative, my goal has been 
to emphasize a completely new and different ap-
proach to cancer therapy and prevention, than is 
available now, partly because I am a total stranger 
to the field of cancer and can therefore be frustrat-
ingly ignorant and annoyingly naïve. With much 
trepidation, I can then ask the following two ques-
tions. Since p28 has both cancer killing and cancer 
preventive activities, will it prevent the emergence 
of cancer in vulnerable people with predisposition 
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to cancer because of mutations such as BRCA1 and 
BRCA2? How about older people or people with a 
recent history of cancer where relapse is always a 
threat? This can be experimentally tested, given 
p28’s cancer killing ability and lack of toxicity as 
demonstrated in the phase I trials. Ideally, as new 
technologies develop, p28, AT-01 or their parent 
proteins, can by given orally once these protein/
peptide drugs are protected from stomach acids 
and can be made to be absorbed through the in-
testine to reach the blood stream. Secondly, if P. 
aeruginosa or other bacteria with long term colo-
nization of human tissues have vested interest in 
protecting their turf (human body), will they pro-
duce similar weapons for other deadly diseases or 
their agents such as diabetes or coronary heart at-
tack? Is it conceivable that P. aeruginosa or other 
bacteria will produce protein weapons that will 
target nuclear receptors, for example, thyroid re-
ceptors or peroxisome proliferator-activated re-
ceptor gamma that are involved in such diseases 
as obesity, diabetes or atherosclerosis? What is im-
portant in such efforts is to know how to look for 
a single protein among 3 to 4 thousand such pro-
teins produced by a bacterium that will have this 
ability, often expressed in minute amounts in ab-
sence of the perceived enemy. Our ability to detect 
and isolate two such bacterial protein weapons is 
hopefully an indication that more such protein/
peptide weapons can be isolated in the near future, 
not only for the treatment of cancer but also for 
viral or parasitic infections such as HIV/AIDS and 
malaria.2

PateNt iSSueS
A major conclusion of this article is that certain 
bacterial protein weapons can potentially be used 
as promiscuous drugs not only to treat cancer but 
hopefully to prevent cancer emergence, contribut-
ing to its eradication. It is widely accepted that pat-
enting such drugs is important for bringing them 
to the bedside and indeed the field of drug design 
and discovery is replete with court cases involving 
patent infringement.12 It is no wonder then that 
the University of Illinois at Chicago (UIC) filed pat-
ent applications (Table 1) to cover and protect its 
inventions. It is interesting to note that azurin was 
isolated, purified and studied in great detail for its 

role in electron transfer, long before we recognized 
its anticancer potential. The U.S. patents were is-
sued on azurin because of the novelty of our find-
ing and its potential utility as an anticancer drug, 
two major criteria for patent eligibility. However, 
a recent court case, Association of Molecular Pa-
thology v. US PTO, involving the patent eligibility 
of human DNA and genetic mutations, has thrown 
considerable uncertainty regarding patenting 
of isolated and purified human DNA and its se-
quence variations.13 A judge in the U.S. Court for 
the Southern District of New York revoked 7 pat-
ents licensed to Myriad Genetics that covered two 
genes BRCA1 and BRCA2 and certain mutations in 
these genes that predispose women to breast and 
ovarian cancers.13 The judge’s argument was that 
such isolated, purified and sequenced DNA is ba-
sically the same that occurs in the human body 
with the same information content and biological 
activity and hence is unpatentable. An extension 
of this argument will render all patents issued to 
antibiotics, and presumably our potential protein/
peptide drugs (Table 1), patent ineligible in which 
case none of them will likely reach the bedside and 
no more new antibiotics or protein drugs will be 
looked for. As we argued13, Myriad Genetics de-
serves its patents on the genetic mutations because 
they have great utility for determining susceptibil-
ity to breast and ovarian cancers. In contrast, the 
wild type BRCA1/BRCA2 genes have no particular 
utility by themselves and these genes should not 
be patent eligible, leaving other clinicians to work 
with them and look for other mutations and genet-
ic rearrangements.13 Recently, however, on July 29, 
2011, a 3-judge panel of the Court of Appeals for 
the Federal Circuit (CAFC) reversed the District 
Court ruling and held that all isolated DNA claims 
of the Myriad Genetics patents were valid and pat-
entable inventions because such DNA, covalently 
linked to neighboring genes, does not occur as 
such in the genome. The CAFC, however, decided 
against patent eligibility of diagnostic method 
claims because such claims were based on analyses 
and comparisons of various DNA sequences which 
were thought to be an example of mental exercise 
and not an inventive step. Further resolution of 
this decision will depend upon the parties for ei-
ther an en banc review by the CAFC or probably a 
decision by the U.S. Supreme Court. The negative 
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impact of the current CAFC decision will mostly be 
felt in the area of innovations occurring in the field 
of medical diagnostics and personalized medicine. 
However, medical devices as outlined in this re-
view that employ stents/catheters with bacterial 
biofilms should be eligible for patenting because 
of involvement of machines/transformative pro-
cesses in potential cancer therapy. Thus much of 
cancer diagnostic detection, therapy and preven-
tion in the future will depend on patent eligibility 
considerations by the CAFC, and ultimately by the 
U.S. Supreme Court, guiding the progress of future 
scientific research and development in medicine 
and health in the United States. 
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iNtRoduCtioN

Consumers see the need for sustainable 
development and are increasingly con-
scious about the impacts of their consump-

tion and choosing products that have low nega-
tive impact on the environment (e.g. as a way to 
contribute to a low carbon economy). Industrial 
biotechnology is the application of biotechnology 
for the environmentally friendly production and 
processing of chemicals, pharmaceuticals, ma-
terials and bioenergy.1-3 It uses enzymes and mi-
croorganisms to make products in sectors such as 
chemistry, food and feed, paper and pulp, textiles 
and energy.4-6 Industrial biotechnology is widely 
regarded as the solution to find alternatives for the 
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diminishing fossil resources such as oil and natu-
ral gas through the increasingly eco-efficient use 
of renewable resources as industrial raw materials. 
Raw materials, instead of being derived from fos-
sil fuels, are typically agricultural materials such 
as starch, and their residues. This enables to maxi-
mize the use of agricultural crops, with all obvi-
ous benefits. Instead of high temperature, energy 
intensive processes using chemical catalysts, in-
dustrial biotechnology achieves the same or even 
better results using biological catalysts operating 
at low temperatures. Industrial biotechnology also 
provides tools for the development of new prod-
ucts that cannot be made using traditional syn-
thetic methods and processes. 

Industrial biotechnology is a key technology 
for future economic development and offers dy-
namic growth opportunities both for the chemical 
industry and related industries.7-13 Governments 
recognise the importance of industrial biotechnol-
ogy and many are increasing their support to take 
advantage of the potential and remove barriers to 
growth. Financial incentives given by numerous 
governmental programmes encourage investments 
in industrial biotechnology. The notable number of 
successful implementations of biotechnological 
processes shows that the chemical industry in Eu-
rope and the United States (US) is increasingly us-
ing the potential of industrial biotechnology pro-
cesses to sustain competitiveness especially with 
regard to Asian challenges.14 

This article takes a look at industrial biotech-
nology market segments including market size and 
growth rates, the industry structure within the 
companies acting in this area, a special focus on 
enzyme technology, established as well as emerg-
ing business models, growth strategies for indus-
trial biotechnology companies and finally some 
financing aspects.

MaRKet deSCRiPtioN 
The following market figures derived from a data 
base regarding industrial biotechnology which has 
been built up over the last 8 years from 2003 to 
2011. Since 2008, this data base uses the structure 

(segments, sub-segments and regions) of the Con-
seil Européen de l’Industrie Chimique (CEFIC) for 
global chemical sales: base chemicals (consisting 
of basic inorganics and petrochemicals), polymers 
& fibres, specialty chemicals, consumer chemicals 
and pharmaceuticals.15 In the pharmaceuticals 
segment only active pharmaceutical ingredients 
(APIs) are included and pharmaceutical products 
are excluded. Biomass derived energy based on bio-
technology, including biofuels, is expected to ac-
count for an increasing share of energy consump-
tion but is not included in the following numbers. 
Within the data base, the sales of products made 
by biotechnological processes were estimated on a 
sub-segment level (in some cases also on a more 
detailed product level) as rolling forecast. Sub-
sequently, the sub-segment or product level data 
for biotechnology sales were aggregated to get the 
numbers on a segment level. This was done sepa-
rately for the regions Europe (EU-27 countries and 
Switzerland), North America (Canada, Mexico and 
the US), Asia (with China, India, Australia and Ja-
pan) and rest of the world (all other countries not 
covered by the other regions).

Sales of products made by biotechnological 
processes in 2010 were 91.9 billion Euros repre-
senting 6.2% of total chemical sales (Figure 1). 
Although basic chemicals made up around 60% 
of global chemical sales in 2010, only 4% of these 
(16.1 billion Euros) were produced using biotech-
nological processes. The segment polymers & fibres 
had 19.2 billion Euros of sales. The segment with 
the highest absolute biotechnology sales in 2010 

Figure 1: Biotech sales in 2010, 2015 and 2020 (2015 
and 2020 data are projections based on 2010 data)
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was specialty chemicals with 21.9 billion Euros 
representing 23.8% of total biotechnology sales. 
Consumer chemicals are, with 18.2 billion Euros, 
the largest segment. Despite in absolute term with 
16.5 billion Euros, APIs is the segment with the 
highest percentage of biotechnology sales: 28% of 
the total sales in this segment are based on bio-
technological processes. 

Looking into the regional level in more detail 
shows that the strongest region within most of the 
segments and sub-segments is Asia (Figure 2). In 
2010, bio-based polymers & fibres had nearly 6 bil-
lion Euros sales in Europe, around 4.5 billion Euros 
sales in North America and around 7.5 billion Eu-
ros sales in Asia. APIs produced with bioprocesses 
had more than 4 billion Euros sales in Europe, 
around 4 billion Euros sales in North America and 
nearly 7 billion Euros sales in Asia. Important sub-
segments are also organic chemicals, agrochemi-
cals, cosmetics, detergents.

In 2015, sales of products made by biotechno-
logical processes will be around 228 billion Euros 
representing 12.1% of total chemical sales result-
ing in a compound annual growth rate (CAGR) 
from 2010 to 2015 of 20%. In all segments and 
sub-segments it is expected that by 2015, the per-
centage of products produced using biotechno-
logical processes will increase. It is estimated that 
base chemicals will account for 34 billion Euros, 

polymers & fibres will strongly increase to 60 bil-
lion Euros, specialty chemicals will have 51.4 bil-
lion Euros, consumer chemicals 42.9 billion Euros 
and APIs 39.7 billion Euros (Figure 3). In 2015, it 
is expected that APIs will again be the chemical 
segment with the highest biotechnology sales per-
centage with 40.1%. In 2020, around 515 billion 
Euros representing 21.6% of total chemical sales 
will be produced by biotechnological processes.

The CAGR from 2015 to 2020 reaches, with 
18%, almost the same level as the CAGR from 
2010 to 2015. Biotechnology based polymers & fi-
bres will achieve the highest sales figures in total 
terms in 2020 with 167.4 billion Euros (Figure 4). 
Consumer chemicals will be the next most impor-
tant biotechnology segment making up 103.7 bil-
lion Euros. By 2020, it is expected that APIs pro-
duced using biotechnological process again show 
the highest biotechnology sales percentage with 
53.2% of chemical sales in that segment.

The importance of biotechnology routes within 
the production of APIs is especially due to the pro-
duction of complex chiral molecules, such as enan-
tiomerical APIs with chiral centres which can be 
produced by biotechnology routes.16 The increas-
ing requirement for chirality results from parallel 
regulation policies at FDA in the US and EMA in 
Europe to accommodate the fact that usually only 
one out of two chemical enantiomers is active and 

Figure 2: Biotech sales per region in 2010
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beneficial. The “wrong” enantiomer is regarded ei-
ther as inactive or even a potential harmful entity 
which has to be removed. More than 50% of the top 
100 drugs are based on enantiomerically pure mol-
ecules and such drugs already today exhibit sales 
exceeding 100 billion US-Dollars. In addition, 60% 
of the new APIs in drug development phases 2 and 
3 are chiral and 90% of the new chiral substances 
are developed enantiomerically pure. 

iNduStRy StRuCtuRe
In the industrial biotechnology area different com-
pany types, like multinational enterprises (MNEs), 
small and medium enterprises (SMEs) as well as 
start-ups, which are dedicated to industrial bio-
technology or diversified over a broader range of 

areas, can be found. The importance of the differ-
ent company types for the further development of 
industrial biotechnology is shown in Figure 5. To 
obtain a more differentiated picture, the two di-
mensions, technological and commercial develop-
ment, are assessed separately.

Dedicated start-ups, like Fluxome Sciences, 
are focused on industrial biotechnology and main-
ly driven by research and development (R&D). In 
most cases they develop and commercialise special 
technologies and their applications. Some of these 
companies also targeted the red biotechnology 
area, but with increasing maturity of the compa-
nies both businesses were separated (e.g. Direvo 
Industrial Biotechnology). Dedicated SMEs, like 
Codexis, focusing on industrial biotechnology 

Figure 3: Biotech sales per region in 2015 (2015 data are projections based on 2010 data)

Figure 4: Biotech sales per region in 2020 (2020 data are projections based on 2010 data)
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were founded mainly during the last 20 years and 
are now, after performing intensive R&D during 
the first years, focused on building up own pro-
duction facilities and selling their products (e.g. 
Brain). These companies are the core for the fur-
ther technological and commercial development of 
an independent industrial biotech sector. Diversi-
fied SMEs, such as Siegfried, are mainly located in 
established industrial sectors, like the chemical or 
food industry. Serving already developed markets 
with highly specialised products, these companies 
are introducing, step by step, biotechnology pro-
cesses and products into their markets in order to 
realise growth opportunities, to reduce costs or to 
fulfil regulatory aspects. It is expected that they 
will especially drive the commercial development 
of industrial biotechnology. Dedicated start-ups 
and SMEs are expected to contribute significantly 
to the further technological development of indus-
trial biotechnology.

Dedicated MNEs are dominated by compa-
nies that have been active in the area of natural 
products for decades (e.g. Purac, Lesaffre). Nor-
mally, they use over many years optimised bio-
technological processes for traditional markets 
(e.g. starch, yeasts). Industrial biotechnology is 
one cornerstone in their technology portfolio and 
increasingly they are moving towards new bio-
technology based products and processes. There is 

also a sub-type of more R&D oriented companies, 
like Novozymes. It is expected that they will sig-
nificantly drive the technological and commercial 
development of industrial biotechnology. Diversi-
fied MNEs are mainly established companies from 
the chemical industry (e.g. DSM), agro industry 
(e.g. Cargill) or food industry (e.g. Danisco). Their 
strength is the broad and integrated technology 
portfolio which complements industrial biotech-
nology processes (e.g. purification technologies). 
Dedicated and diversified MNEs are by far the 
most important groups in terms of biotechnology 
sales and R&D budgets. They have the technical 
resources (e.g. engineering) as well as financial re-
sources to commercialise biotech technologies and 
products worldwide. 

Social acceptance of industrial biotechnology 
is normally high so that industrial biotechnology 
companies enjoy a fairly liberal attitude for growth 
and innovation. Nevertheless, in some regions 
there is still a rather low acceptance of genetically 
modified organisms.17 They have attracted nega-
tive attention from the media especially regard-
ing their use in food products, but also in other 
agricultural applications, such as the usage as raw 
material for industrial biotechnology processes. 
For industrial biotechnology companies working 
in the field of genetic engineering there is con-
siderably more bureaucracy and legislation which 
often inhibits and restricts R&D and jeopardises 
the growth of these companies. The EU pursues a 
far stronger set of regulations in this respect than 
the US or Asia. Another aspect is that growth in in-
dustrial biotechnology depends very much on the 
development of green biotechnology. Cost compet-
itiveness of industrial biotechnology processes are 
often only achievable with the help of biomass pro-
duced by genetically modified plants, so that green 
biotechnology can make a substantial contribution 
to the efficient production of biomass raw materi-
als. Green and industrial biotechnology are often 
combined to an integrated value chain. Therefore, 
the acceptance problem of green biotechnology, 
especially in Europe, has a direct impact on indus-
trial biotechnology.

Figure 5: importance of the different company types
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eNZyMe teCHNoLogy
Enzymes are an important product group with di-
verse applications. Worldwide sales of enzymes are 
expected to grow, according to Freedonia, on av-
erage by 6.3% annually to 7 billion US-Dollars in 
2013. The largest part of the enzyme production is 
attributable to technical enzymes, which are used 
primarily in the field of detergents (e.g. laundry), 
and the food industry (e.g. starch processing). En-
zymes in detergents improve the washing perfor-
mance, reduce the waste water load and work at 
lower temperatures, so that the energy consump-
tion is reduced. In the paper and textile industries, 
various biotechnological processes in cleaning and 
bleaching procedures have been established, since 
the use of tailored enzymes is environmentally 
friendly and less harmful for the textiles. These 
markets are dominated by major enzyme produc-
ers such as BASF, DSM, Novozymes and DuPont 
(including Danisco/Genencor). Highly attractive 
is the market for special biocatalysts with a world-
wide market volume of 1.0 billion US-Dollars, 
which is predicted a significant growth potential 
especially in the pharmaceutical sector. This is be-
cause in the production of intermediate and end 
products many types of reactions (oxidation, re-
duction, carbon-carbon bond formation) can be ef-
ficiently catalysed by biocatalysts.

Especially enzyme catalysis will be a key tech-
nology within industrial biotechnology. The recent 
technological breakthrough has led to an enor-
mous boost in the number of available enzymatic 
systems. The genetically engineered modification 
of microorganisms results in the implementation 
of new enzymes and reactions, and to new sustain-
able processes. The increasing knowledge of en-
zyme reactions in non-aqueous solution will lead 
to a broadened spectrum of processes and a greater 
number of substrates. Due to new developments in 
reactor and process design, the process efficiency 
will be improved. Thus, both novel enzymatic 
systems and process optimisation has led to suc-
cessful applications of biotechnological processes 
within the chemical industry. Although enzymes 
have demonstrated their potential in numerous 

applications, so far only relatively few industrial 
biotechnological processes have been able to be 
established. This is due to several factors. First, 
the purification of enzymes still represents a sig-
nificant cost factor and secondly, the purified en-
zymes often exhibit low stabilities, limiting their 
use in industrial processes. Though it was possible 
to improve the cost effectiveness of some enzymes 
by employing different immobilisation techniques, 
there is still need for improvement, since some en-
zymes do not tolerate the necessary procedures.

By using new approaches, such as surface dis-
play systems, some of these disadvantages can be 
circumvented. Surface display means a protein 
expression system in which the enzymes are no 
longer located inside a cell (e.g. bacteria, yeast), 
but are displayed on the cell surface e.g. of bacteria 
such as Escherichia coli (E.  coli). These surface dis-
play systems have several advantages compared 
to conventional intracellular enzyme production. 
Displayed enzymes exhibit a higher stability in 
comparison to the free enzymes and furthermore, 
the free accessibility of the enzyme for its reaction 
partner makes purification unnecessary. A further 
common problem of protein expression in E.  coli, 
the formation of “inclusion bodies” (= aggregation 
of misfolded protein) can also be reduced by using 
surface display systems.

An example is the autodisplay technology 
which enables the cell surface display of small pep-
tides as well as large proteins on the surface of E. 
coli. This allows numerous applications in the area 
of biocatalysis, bioanalytics, screening and sepa-
ration. In the area of biocatalysis this enables the 
cost-effective production of biocatalysts and the 
development of ones. Product purification is still 
a cost-intensive part in the production of valuable 
active substances with up to 80% of the total cost. 
In comparison to the classic intracellular expres-
sion, the autodisplay system has significant cost 
advantages. In the case that an immobilisation of 
the biocatalyst is not necessary, 65% of the costs 
can be saved using the autodisplay biocatalysts 
(Figure 6). Is the immobilisation of a given bio-
catalyst necessary, 80% of the costs could be saved 
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using autodisplay biocatalysts. Because of these 
advantages, the surface display systems are partic-
ularly appropriate for the expression of “challeng-
ing” (= difficult to express) enzymes which were 
not or only to a less extent accessible using conven-
tional intracellular expression systems.

Human hyaluronidases are such a class of 
difficult-to-express proteins. They play an impor-
tant role in the assembly and degradation of con-
nective tissues and are therefore interesting tar-
gets for the cosmetics industry. Up to now human 
hyaluronidases cannot be produced in sufficient 
quantities to use them in screening assays for the 
identification of new active ingredients. Employ-
ing autodisplay, human hyaluronidases could be 
made accessible in sufficient quantities for screen-
ing purposes. Moreover, autodisplay does not only 
allow the display of „simple“ enzymes, but also 
complex enzymes, which are composed of several 
subunits (e.g. nitrilases), or specific cofactors (e.g. 
heme groups) can be displayed on the cell surface. 
The performance of the autodisplay is reflected in 
the number of displayed molecules, which is in the 
range of more than 100,000 molecules per cell, 
without affecting cell stability and viability. Espe-
cially when it comes to binding and affinity studies 
for screening of new lead compounds, cell-surface 
display systems have significant advantages, be-
cause they enable the use of optical assay system 
which often accelerates the assay time. 

A further application field of cell surface dis-
play systems is the purification of target molecules. 
Due to the very complex composition of the reac-
tion media and the presence of impurities, a high 
selectivity of the used separation material is of ut-
most importance. A frequently used method is the 
affinity chromatography. This technique is based 
on a specific interaction between the target mol-
ecule and its binding partner (ligand) enabling an 
accumulation of the target molecule. The produc-
tion of such specific ligands is still cost-intensive. 
Because the outer membrane of the bacterial cells, 
displaying specific binding proteins for a target 
molecule, can be isolated and subsequently used 
for coating separation materials, autodisplay could 

offer a way to minimise future costs for the pro-
duction of matrices for affinity chromatography.

BuSiNeSS ModeLS
Established business models in the area of in-
dustrial biotechnology are producers and service 
providers. Producers develop own technologies or 
buy/license them and are focused on production 
including the whole supply chain from raw materi-
als to distribution. This business model is realised 
mainly by diversified SMEs as well as dedicated 
and diversified MNEs. Most of the service oriented 
dedicated SMEs are currently in the phase of going 
into this business model as it offers more growth 
options. High capital requirements to build-up 
own production facilities are a disadvantage. The 
example of biofuel producers (especially biodiesel 
producers in Europe) showed that there is a signifi-
cant risk with this model if there is overcapacity 
in the market after a period of strong investment 
activities.

For most products, producing chemicals 
through biochemical routes is considerably more 
expensive compared to traditional production 
routes, as the synthesis of existing products by 
chemical procedures is often so inexpensive, that 
the development of a biotechnological production 
process is not cost efficient. Furthermore, existing 
production facilities for chemical syntheses cannot 
be changed to biotechnological production without 
massive new investments. For other products, the 
technology does not even exist yet (or has not been 

Figure 6: Cost advantage of new biocatalytic systems
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commercialised). In some industrial segments, 
such as the food industry, sometimes higher prices 
can be achieved for biotechnological products com-
pared to their chemically produced counterparts. 
But in most cases, there are clear restrictions of 
biotechnological production processes on the eco-
nomic side, e.g. operational costs, R&D costs and 
investments. 

Cost differentials between fossil oil derived 
and bio-based products directly influence the 
willingness of shifting to industrial biotechnol-
ogy production processes. However, the last years 
have shown almost a 1:1 correlation of crude oil 
and biomass prices, so there have been no cost 
advantages of bio-based routes. Many industrial 
biotechnology projects lost competitiveness due to 
this correlation which had not been anticipated. 
Also, the hope that biomass shows less cyclicality 
compared to crude oil prices has not been realised. 
Furthermore, especially in debates around biofu-
els, the significantly increased land use has been a 
controversial issue. Using farmland for producing 
energy crops (or any bio-based raw materials) com-
petes with other land uses - notably food produc-
tion, where rising food and feed demand (driven 
by population growth and increasing prosperity) is 
a critical driver and significant limitation on the 
upturn of industrial biotechnology. 

Most dedicated industrial biotechnology start-
ups and some dedicated SMEs are service providers, 
offering their particular know-how predominantly 
as services to support other companies. These com-
panies normally realise primarily organic growth 
and are profitable, but have sub-critical structures 
with regard to size and financial strength and are 
not able to realise growth opportunities due to a 
lack of financial resources. The disadvantage of this 
model lies in the fact that intellectual property (IP) 
normally belongs to the customer and the growth 
or value creation potential through development 
and commercialisation of own IP is very limited. 
The risk is also limited as there are only low capital 
requirements to realise this business model. In or-
der to realise further growth, the development of 
own IP is necessary. 

There are also some emerging business mod-
els, like process developer, focusing on the devel-
opment of own IP and licensing business. These 
IP-oriented business models focus on the devel-
opment of an own portfolio of technologies and 
products, which are then sold or out-licensed. A 
suitable network and co-operation strategy has to 
ensure the successful commercialisation of the IP. 
The difference between service and solution pro-
viders is that solution providers are also taking 
risks within projects by flexible and result oriented 
revenue models.

gRowtH StRategieS
Start-ups, SMEs and MNEs normally have four 
different growth strategies along the two dimen-
sions established/new markets and established/
new technologies. The growth strategies all have 
their specific advantages and disadvantages, but 
currently, most industrial biotechnology compa-
nies only use a very limited set of these strategies. 
The preferred strategy is organic growth based on 
internal R&D for established markets and tech-
nologies. Especially start-ups and SMEs use this 
strategy to move from a service-oriented to an 
IP-oriented business model. This originates from 
the fact that start-ups and SMEs maintain very 
good relationships with universities and research 
institutions and can therefore rapidly access the 
latest research results. However, since start-ups 
and SMEs have to carry the entire costs of R&D 
activities, the number and size of projects is lim-
ited. An option to access new technologies involves 
R&D co-operations with universities and R&D 
institutions but also specialised biotechnology 
start-ups and SMEs. This growth strategy has of-
ten been used in the past and nearly all industrial 
biotechnology companies have such co-operations 
(e.g. R&D co-operations of BASF, DSM, Henkel and 
others with Brain as example from the chemical 
industry and co-operations of Shell with Codexis 
or Total with Gevo in the area of biofuels). They are 
of special importance for industrial biotechnology 
as this ensures the technology transfer of research 
results from universities and research institutions 
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to market oriented SMEs and MNEs. In contrast, 
R&D co-operations between start-ups to realise 
synergies on the technological as well as the mar-
ket side are rare, because of strong competition 
between start-up companies for co-operation proj-
ects with SMEs and MNEs. 

Joint ventures as the formation of a new com-
pany together with another company enable the 
use of complementary assets, technologies, people 
or other capabilities. Joint ventures are rather sel-
dom in the area of industrial biotechnology and 
mainly used to obtain access to emerging markets 
like China and India. With increasing maturity 
of the industrial biotechnology sector such part-
nerships will grow in importance and synergistic 
risk/reward sharing deal structures will begin to 
appear. Start-ups and SMEs avoid a time and cost 
consuming development of new markets, while 
the market oriented partner is able to incorporate 
innovative and state-of-the-art technologies into 
their own product portfolio. Another growth strat-
egy with increasing importance is mergers and ac-
quisitions (M&A) as the acquisition of or merger 
with another company to create a single new enti-
ty. M&A transactions can be found between MNEs 
and SMEs/start-ups (e.g. the sale of Biopract by 
DSM) or between SMEs (e.g. acquisition of Jülich 
Fine Chemicals through Codexis). The first step is 
often R&D co-operations which give the MNE the 
opportunity to assess the technology/products of 
the SME/start-up and incorporate it into the own 
technology/product portfolio. 

FiNaNCiNg aSPeCtS
Due to the specific characteristics of industrial 
biotechnology, this sector should be attractive 
for investors.18,19 In comparison to red, industrial 
biotechnology investments often afford lower ini-
tial investments and lower risk due to a diversifi-
cation among applications and industries. Two of 
the characteristics of industrial biotechnology, to 
which investors are giving increased attention, are 
the typically much shorter time span from idea to 
market (3 to 5 years, compared to 10 to 12 years for 
a biomedical product) and less regulatory require-

ments. But, investors still prefer red biotechnology, 
due to the lack of attention which has been given 
to industrial biotechnology in the past and that it 
is still more driven by large chemical corporations. 
The focus of red biotechnology is on new drugs 
with a relatively easy to estimate market potential 
and share, while industrial biotechnology mainly 
develops new process routes to already known 
drugs or chemicals. In comparison to red, indus-
trial biotechnology processes or products usually 
serve a broader range of applications. These char-
acteristics require more knowledge of the industry 
and often contribute to the lack of investors’ at-
tention to industrial biotechnology. Many inves-
tors are still not aware of the chances, presumably 
because of difficulties in reasonably estimating the 
scope of market potential and market share that 
could be achieved with a single process or product. 
Venture capital (VC) is often unaware of the differ-
ences between industrial and red biotechnology, 
which leads to an inappropriate evaluation of the 
start-up value. Furthermore, they claim that the 
service oriented business model, to which many in-
dustrial biotechnology companies adhere, fails to 
offer the desired returns. The consequence is that 
less than a quarter of the start-ups have received 
funds (Figure 7).

During the critical growth phase of industrial 
biotechnology start-ups an equity gap remains in a 
lot of cases, as the operational income is the most 
important financing source. Therefore, financial 

Figure 7: Financial sources for industrial 
biotech start-ups
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restrictions are an important limiting factor for 
further growth within the industrial biotechnol-
ogy sector. Financial resources offered by private 
investors are rather small (often not exceeding 0.5 
million Euro) and insufficient for further growth. 
With only small funds provided by the govern-
ment or private investors, unexpected events can 
leave the company seriously vulnerable. Funding, 
especially during the first growth phase, is an im-
portant issue in the future. EuropaBio reported 
that surveys conducted across Europe show that 
up to 78% of biotechnology SMEs have struggled 
and failed to find the investment they require 
to continue important R&D programmes.20,21 In 
some cases, government funds can help to over-
come funding problems, but unfortunately, these 
are predominantly allocated to basic research proj-
ects rather than product development. Attracting 
VC will remain a challenge in the short and me-
dium term particularly for industrial biotechnol-
ogy companies. But, in the current economic situ-
ation, VC is faced with a capital sourcing problem 
for their funds resulting in a capital shortfall and a 
prioritisation of their investments. VC is current-
ly investing in later stage projects or demanding 
more equity for their money, which has resulted in 
the significant fall in VC financing of SMEs. Other 
financial resources like debt funding and an initial 
public offering (IPO) are not relevant for industrial 
biotechnology start-ups, because of the low equity 
basis of start-ups and the fact that most lack the 
critical size for an IPO. 
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iNtRoduCtioN

The underlying concept behind the Cen-
ters for Medicare & Medicaid Services (CMS) 
Accountable Care Organizations (ACO) pro-

gram — the Medicare Shared Savings Program or 

“MSSP” — is to encourage teams of physicians, 
hospitals, and others involved in patient care to 
achieve what CMS describes as the three-part 
aim: (1) providing better quality of care for Medi-
care beneficiaries; (2) that results in better health 
for patient populations; and (3) lowers growth in 
expenditures. Congress described the MSSP in 
six brief pages of the federal health reform law, 
tasking the program with “promot[ing] account-
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ability for a patient population and coordinat[ing] 
items and services under parts A and B, and 
encourag[ing] investment in infrastructure and 
redesigned care processes for high quality and ef-
ficient service delivery.”1 The statute provides that 
acute care hospitals, eligible professionals (which 
include physicians, nurse practitioners, and physi-
cians’ assistants), and other providers of services 
and suppliers, as the Secretary deems appropriate, 
may participate in ACOs. 

In the months prior to issuance of the pro-
posed regulations, interest grew and discussions 
in health policy circles centered around whether 
ACOs might be the answer to achieving coordi-
nated care to improve beneficiaries’ health while 
at the same time reducing inefficiencies and un-
necessary costs in the health care system, begin-
ning with Medicare. While the initial excitement 
and rallying around the ACO concept prior to the 
proposed rule is not completely gone, stakeholders 
asked for numerous changes to the ACO proposed 
rule, described in more detail below.

CMS released the much anticipated ACO pro-
posed rule on March 31, 2011. 76 Fed. Reg. 19528 
et. seq. (Apr. 7, 2011). As soon as the regulations 
were issued (including regulations and guidance is-
sued by the HHS Office of Inspector General, Inter-
nal Revenue Service, Department of Justice, and 
Federal Trade Commission, not addressed in this 
article), providers, payors and other stakeholders 
anxiously delved into the text to understand the 
proposed framework within which ACOs would 
be formed, measured for success, and rewarded or 
held accountable for the care provided and costs 
expended. What has emerged over the past three 
and a half months is concern that the effort and 
risk required of potential ACO professionals and 
hospitals to participate in the program outweigh 
the potential reward that the participants could 
expect to gain, given the way the proposed rule is 
written. 

1 Social Security Act § 1899(a)(1), 42 U.S.C. § 
1395(a)(1), as added by the Affordable Care Act 
(ACA), § 3022. 

Moreover, there is growing concern that while 
the ACO goals are admirable, there may be unin-
tended financial incentives for providers in the 
program to inappropriately shift patients from 
Part B drugs to Part D drugs where clinically sound 
reasons for doing so do not exist.2 This is of particu-
lar concern to pharmaceutical and biologic compa-
nies, as well as patient advocates. We discuss this 
issue further below after providing an overview of 
the ACO proposed rule. 

In the proposed rule, CMS proposed to require 
ACOs to create a separate legal structure in order 
to receive and distribute shared savings to the pro-
fessionals and hospitals participating in the ACO. 
In addition, in accordance with the quality goals 
of the MSSP, CMS proposed that ACOs that meet 
the minimum savings requirement will only share 
in savings if they also meet the required quality 
standards for that year. CMS proposed to measure 
ACO performance based on 65 quality standards 
that span five quality domains, including patient/
caregiver experience, care coordination, patient 
safety, preventive health, and at-risk population/
frail elderly. The 65 listed quality measures relied 
heavily on existing quality measures used in the 
Physician Quality Reporting System and the Hos-
pital Inpatient Quality Reporting Program. 

Pursuant to the governing statute and details 
proposed in the ACO regulations, CMS is required 
to develop a benchmark for each ACO based on 
estimated expenditures for the ACO’s beneficia-
ries. (An ACO is required by statute to have at 
least 5,000 beneficiaries assigned to it). CMS will 
use the benchmark to measure the ACO’s actual 
expenditures and to determine whether the ACO 
is eligible for shared savings for that year. Once 
an ACO is determined to be eligible, the amount 
of shared savings—or accountability for losses—
depends on further constraints specified in the 
regulations. In the proposed rule, CMS described 
two “tracks” that an ACO would be able to choose 
from in modeling its shared savings and risk. Un-

2 In the section that follows, we more fully describe 
the pathway to coverage of drugs under Part B vs. 
Part D.
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der the proposed Track One, an ACO would share 
in savings in years one and two of the ACO con-
tract, and then automatically be at risk for losses in 
year three. ACOs that choose this track would have 
the advantage of being under a bonus-only mod-
el for the first two years, but would be eligible to 
share in a smaller percentage of the savings, 50%, 
than ACOs under Track Two. The proposed Track 
Two was designed for more sophisticated entities. 
ACOs on this track would be eligible for up to 60% 
of the shared savings in each year, but would also 
be at risk for losses during all three years of the 
ACO’s contract. 

It is important to note that both the statute and 
CMS regulations make clear that reimbursement 
for MSSP participants remains under the Medi-
care fee-for-service (FFS) model.3 Further, ACOs 
are held accountable for items and services under 
Medicare Parts A and B, but not under Part D. 

CMS received approximately 1,150 comments 
to its ACO proposed rule during the public com-
ment period that closed on June 6, 2011.4 One of 
the issues that stakeholders raised, as noted above, 
is that the MSSP may create unintended incentives 
for providers to switch their patients from Part B 
drugs to Part D drugs. Since Part D drugs are not 
taken into account in the calculation of expendi-
tures for purposes of the MSSP, an ACO profes-
sional may find that shifting their patients from 
drugs and therapies under Part B to those avail-
able under Part D allows them to realize more 
“cost-savings,” and thus, additional financial re-
ward. Further, concerns were raised that the MSSP 
does not have adequate safeguards against such 
inappropriate and potentially dangerous practic-
es. Some commenters suggested that CMS should 
monitor ACOs with respect to Part B versus Part 
D utilization and should create consequences for 
ACOs that are found to be inappropriately shifting 
patients from Part B to Part D therapies. 

3  See Social Security Act § 1899(d)(1)(A), 42 U.S.C. 
§ 1395(d)(1)(A), as added by ACA § 3022; 76 Fed. 
Reg. at 19602. 

4 See CMS-1345-P, Docket ID: CMS-2010-0259, at 
regulations.gov (accessed July 27, 2011). 

In addition, CMS received comments on its 
proposal to accept applications on a “rolling” basis 
and to potentially use multiple start dates for the 
first year of the program, allowing some ACOs to 
start the program on January 1, 2012 and others 
to start on July 1, 2012.5 

On November 2, 2011, the final ACO rule was 
published in the Federal Register.6 In the final rule, 
CMS responded to the criticisms of the proposed 
rule that the structure was too unwieldy to mean-
ingfully transform the health care delivery sys-
tem. In response to those criticisms, CMS made 
several changes to the proposed rule including the 
following:

•	 Two-sided risk has been remov-ed 
from the Track One model (i.e. Track 
One will be bonus-only; Track Two 
will be two-sided with bonus and 
risk. The higher sharing rate for 
Track Two remains);

•	 Assignment of beneficiaries to an 
ACO will be made prospectively;

•	 Fewer quality measures (33) across 
fewer domains (4) required for 
reporting and performance;

•	 Savings will be shared on the first 
dollar of savings in both Track One 
and Track Two, once the minimum 
savings rate has been achieved;

•	 Additional entities may qualify 
to participate as ACOs, including 
community health centers; 

•	 “Meaningful use” of health 
information technology will not be 
required, although it will be a quality 
measure used for scoring purposes; 
and

•	 First round of applications will be 
due in early 2012 with the first ACO 
agreements to start April 1, 2012, 
and July 1, 2012.

5  See 76 Fed. Reg. at 19553.
6  See 76 Fed. Reg. at 67802 (Nov. 2, 2011).
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The Agency made these changes to the MSSP 
in the final rule in order to attract more potential 
participants to the program. While concerns with 
the program remain, including those described 
above, potential applicants welcomed many of 
CMS’ revisions, including, for example, the reduc-
tion of required quality measures, shared savings 
available on the first dollar, and the availability of 
a track without any down-side risk. Whether or 
not CMS will receive the volume of applicants it is 
seeking to attract is yet to be seen. CMS has stated 
that it will establish the MSSP by the statutory 
deadline of January 1, 2012. 

aLteRiNg FFS ReiMBuRSeMeNt
Prior to 2006, the Medicare program had very 
limited coverage of outpatient prescription drugs 
and biologics. These drugs are covered as “medical 
and other health services” under section 1832(a)
(1) of the Social Security Act. That term, defined in 
section 1861(s) of the Act, specifically names the 
following classes of outpatient prescription drugs 
and biotechnology products as covered items:

•	 Drugs and biologicals not usually 
self-administered that are 
administered incident to a physician’s 
service (§ 1861(s)(2)(A)). These drugs 
are usually either oncology drugs 
or drugs used to treat rheumatoid 
arthritis. 

•	 Blood clotting factors for hemophilia 
patients (§ 1861(s)(2)(I)).

•	 Immunosuppressive agents to avoid 
organ rejection (§ 1861(s)(2)(J)).

•	 Erythropoiesis stimulating agents 
used to manage anemia in patients 
with end-stage renal disease (§ 
1861(s)(2)(O)).

•	 Oral chemotherapy drugs (§ 1861(s)
(2)(Q)).

•	 Oral anti-emetic agents used as a 
full replacement for anti-emetic 
therapy that would otherwise be 

administered intravenously (§ 
1861(s)(2)(T)).

•	 CMS also takes the position that 
a drug that is necessary for the 
effective use of durable medical 
equipment can also be covered under 
Part B (CMS, Medicare Benefit Policy 
Manual, Ch. 15, at § 110.3).

On December 8, 2003, former President 
George W. Bush signed the Medicare Prescription 
Drug, Improvement and Modernization Act (also 
called the Medicare Modernization Act, or MMA) 
into law. Title I of the MMA added a new Part D 
to the Medicare program under which Medicare 
would cover all outpatient drugs not otherwise 
covered under Part B.7 As a result of the enactment 
of the MMA, then, virtually any FDA-approved 
drug or biological has coverage under Medicare 
subject only to the program’s overarching require-
ment that the drug or biological must be “reason-
able and necessary for the diagnosis or treatment 
of illness or injury.”8

Whether a drug is covered under Part B or Part 
D has implications for both patients and manufac-
turers given the different benefit design of each 
program. From the perspective of Medicare enroll-
ees, Part B of Medicare requires that enrollees pay 
an annual deductible, and then 20% coinsurance 
once the deductible is satisfied. Social Security 
Act § 1833(a)(1); (b). Most Medicare beneficiaries 
purchase supplemental insurance so that their fi-
nancial exposure is limited under Part B. Under 

7 Section 1860D-2(e)(1) of the Social Security 
Act defines a covered Part D drug as a drug or 
a biological product that can only be dispensed 
pursuant to a prescription and that is approved 
by the Food and Drug Administration (FDA). 
In addition, in order for coverage for a drug 
or biological to be available under Part D for a 
particular Medicare beneficiary, coverage for the 
drug or biological must not be available for that 
beneficiary under Part B. See id. at § 1860D-2(e)(2)
(B).

8 Id. at § 1862(a)(1)(A). This medical necessity 
requirement also applies in Part D; see id. at § 
1860D-2(e)(3).
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the standard Part D benefit design, Medicare ben-
eficiaries pay an annual deductible and then either 
25% coinsurance or a flat dollar co-payment for 
costs up to $2,930 in 2012. 9 Beneficiaries must 
then incur $4,700 in true out-of-pocket spending 
before catastrophic coverage begins.10 Supplemen-
tal insurance cannot provide coverage for Part D 
cost sharing. Social Security Act § 1860D-2(b)(4)
(C)(ii). Thus, Part B is a better program, from the 
perspective of beneficiaries with high prescription 
drug costs, than Part D, although that benefit will 
narrow over time as the coverage gap is phased 
down. Conversely, most Part D plans offer more 
generous benefits to beneficiaries who do not fall 
into the coverage gap.

From the perspective of manufacturers, pro-
gram reimbursement is also dramatically differ-
ent. For Part B drugs, the program reimburses the 
purchasers of those drugs or biologicals (typically 
the physicians who administer the drugs or bio-
logicals, but also, in some cases, a retail pharmacy) 
at the average sales price of the drug, plus 6% (or 
5%, for Part B drugs used in the hospital outpa-
tient setting). Social Security Act § 1847A(b)(1)(B). 
“Average sales price,” or ASP, for a calendar quar-
ter is defined by the statute as the manufacturer’s 
sales to all purchasers of the Part B product in the 
United States (at the National Drug Code level) for 
the quarter, divided by the total number of units 
of the drug or biological sold during the quarter. 
Some sales — such as those at a nominal price and 
those to certain socially-favored organizations — 
are not included in the calculation.

9 These amounts are indexed for inflation each year.
10 Because of revisions to Part D made as part of the 

health reform law, manufacturers must provide a 
discount equal to 50% of the negotiated price of 
Part D drugs to beneficiaries when they are in the 
coverage gap. Social Security Act §§ 1860D-14A(b)
(1)(A); 1860D-43(a)(1). The 50% discount 
counts as true out-of-pocket spending for Part 
D enrollees. Id. at § 1860D-2(b)(4)(E). Of the 
remaining 50% coinsurance, the government will 
increase its subsidy and pay half of the remainder 
by 2020. Id. at § 1860D-2(b)(2)(D)(ii).

Program reimbursement under Part D is com-
pletely devoid of these rate-setting models. Rather 
than devising a rate-setting model, Part D relies 
solely on private Part D plans to deliver the ben-
efit. Government involvement is limited to making 
subsidy payments to the plans. It was anticipated 
by the sponsors of the MMA that the marketplace 
— acting through pharmacy benefit managers — 
would determine the price that a pharmacy would 
be reimbursed by a Part D plan for a Part D drug. 
Indeed, the government may not “interfere with” 
negotiations between Part D plans, manufacturers 
and pharmacies.11

Thus, instead of government price-setting, 
reimbursement amounts for Part D drugs and 
biologics is determined by negotiations between 
manufacturers, Part D plans (represented by phar-
macy benefit managers), and pharmacies. Prices 
for Part D drugs and biologics must also take into 
account rebate payments made by manufacturers. 
In this sense, Part D resembles a defined contribu-
tion model than a defined benefit model, because 
CMS cannot prescribe a plan benefit design nor re-
imbursement policies and procedures.

With this by way of background, we turn now 
to proposals to change the structure of Part B and 
Part D that have been discussed by policymakers.

ReduCe aSP PeRCeNtage add-oN
Under this approach, Congress would simply direct 
CMS to continue to use the ASP model for reim-
bursing Part B drugs and biologics, but reduce the 
percentage add on from 6% to some lower number. 
This would produce immediately calculable savings 
that would accrue to the benefit of the Medicare 
program. It would also produce savings for ben-
eficiaries because their cost sharing would decline 
(i.e., it would be 20% of a lower number). There are 
reports that this proposal was considered by Con-
gressional negotiators on the budget deficit.

This crude tool of achieving Medicare savings 
will be objected to by the physicians who adminis-
ter Part B drugs and biologics, especially those in 

11 Social Security Act § 1860D-11(i)(1).
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rural areas. They will argue that they are not always 
able to purchase drugs or biologics at the “average” 
sales price for the drug and need the 6% margin 
to compensate for their relative lack of bargaining 
power. Other physicians will argue that the Medi-
care physician fee schedule under-compensates 
them for their office and professional work ex-
pense, and use the margin to compensate for the 
shortfall in the fee schedule. Some physicians may 
simply refuse to administer drugs in their office, 
shifting the expense to hospital outpatient de-
partments and ambulatory surgical centers. To the 
extent that Medicare’s pricing model affects drug 
choice and therefore demand, manufacturers will 
object to the policy as well.

There has been less discussion of altering the 
framework ASP model itself, although this issue 
has been suggested by some parties. For example, 
the HHS Office of Inspector General (OIG) is re-
quired to compare ASP to the average manufac-
turer’s price for Part B drugs. Social Security Act 
§ 1847A(d)(2)(B). In November of 2010, the OIG 
identified 13 drugs for which the average manufac-
turer’s price exceeded the ASP by at least 5%.12 This 
could imply that ASP reporting is lagging what is 
actually happening in the marketplace.

CoNVeRt SoMe PaRt B dRugS to 
PaRt d
Since the very early days of Part D, there had been 
some interest in switching all drug coverage to the 
Part D model. A recent study has examined the fea-
sibility of this switch.13 The study found that there 
would be savings for Medicare if Part B drugs were 
moved to Part D; savings for moving three classes 
of Part B drugs to Part D (anti-cancer, pump-ad-
ministered insulin, and nebulizer inhalants) could 
be as high as $150 million per year. However, the 

12 See OIG, “Memorandum Report, Comparison 
of First-Quarter 2010 Average Sales Prices and 
Average Manufacturer Prices” (Nov. 1, 2010). 

13 See Grecia M. Marrufo et al., “Estimating the 
Effects of Consolidating Drugs Under Part D or 
Part D”, available at http://www.cms.gov/Reports/
Downloads/Acumen_PartBtoDBase_Final_2010.
pdf (August, 2010).

switch would not be as advantageous for beneficia-
ries, given the Part D coverage gap.14 Because of the 
relatively small amount of federal savings, and the 
effect on beneficiaries, it does not seem likely that 
Congress will adopt it as part of any budgetary ne-
gotiations.

ReBateS FoR duaL-eLigiBLe 
eNRoLLeeS
Prior to the enactment of the MMA, individuals 
who were dually eligible for Medicare and Medic-
aid had their outpatient prescription drugs paid 
for through the Medicaid program. This was far 
from ideal for beneficiaries or for states. From the 
perspective of Medicare beneficiaries, each state 
Medicaid plan is different. Some states capped the 
number of prescriptions per month that a ben-
eficiary could fill. Others had restrictive coverage 
policies. From the perspective of states, drug costs 
were growing well beyond the rate of inflation, and 
states had few tools at their disposal to manage 
prescription drug costs. With the onset of the Part 
D benefit in 2006, the Medicare program assumed 
the burden of outpatient prescription drug costs 
for dual-eligible beneficiaries. Social Security Act 
§ 1935(c). 15

 One of the few tools that states did have to 
manage prescription drug costs was the payment 
of rebates from pharmaceutical manufacturers. A 
manufacturer of covered outpatient drugs must, 
as a condition of coverage of those drugs under a 
state Medicaid program, pay a rebate to the state 
for the drug.16 From the perspective of states, once 

14 As noted, supra note 8, the coverage gap is going 
away, however. As a result, over time, it may 
be that Part B to Part D consolidation becomes 
beneficial to both the government and enrollees.

15 States are required to pay for the federal 
government’s largesse; the statute provides for a 
phase-down of a state’s Medicaid payment equal 
to a percentage of the state’s expenditures on 
outpatient prescription drugs in the base year 
(2003). Social Security Act § 1935(c)(1)(A); (c)(5).

16 The rebate was recently increased, in the 
Affordable Care Act, to at least 23.1% of the 
average manufacturer’s price of the drug. Social 
Security Act § 1927(c)(1)(A)(ii)(II).
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the federal government took over coverage of pre-
scription drugs for dual-eligible beneficiaries, the 
rebates went away as well.

Some proposals in Congress would re-impose 
the Medicaid rebate on outpatient prescription 
drugs and biologics covered under Part D and pro-
vided to dual-eligible beneficiaries.17 As is the case 
with changes to Part B drugs, there have been re-
ports that this proposal is being considered as part 
of the negotiations over the budget deficit.18 It is 
estimated that the proposal would raise $122 bil-
lion over 10 years.19

Such a proposal would be particularly harmful 
and, arguably, unfair to manufacturers of phar-
maceutical products and biologics. While it is true 
that states lost a revenue stream when the Med-
icaid rebates went away after assumption of Part 
D drug costs for dual-eligible enrollees by the fed-
eral government, the obligation of manufactur-
ers to pay rebates did not go away. This is because 
manufacturers still pay rebates to Part D plans for 
formulary placement.20 Thus, the Congressional 
proposal to require rebates to the federal govern-
ment for dual-eligible beneficiaries would result 
in manufacturers paying double rebates for the 
same patients. This would drive up the cost of pre-
scription drugs and biologics at a time when most 
policymakers believe that drug costs are too high. 
The higher costs to manufacturers could also be 
expected to hinder innovation, as more manufac-

17 See “House Democratic Leaders Introduce 
Legislation to Save More Than $100 Billion in 
Medicare Drug Costs” (hereafter, Democratic 
press release), available at http://democrats.
energycommerce.house.gov/index.php?q=news/
house-democratic-leaders-introduce-legislation-
to-save-more-than-100-billion-in-medicare-
drug-c (June 16, 2011).

18 See Matt Dobias, “Eric Cantor, PhRMA fight drug 
discounts in debt deal,” Politico (July 14, 2011). 

19 See Democratic Press Release, quoting 
Congressional Budget Office.

20 Manufacturers do have a bit more leverage in 
formulary negotiation when it comes to “six 
protected class” drugs, given CMS’ requirements 
that all drugs in these classes must be included in 
Part D plan formularies. See supra note 9.

turer dollars are funneled away to non-innovative 
uses.

It is unlikely that there will be significant 
changes to reimbursement for Medicare-covered 
drugs this year. Negotiations over the budget 
deficit ultimately fell apart in November and it is 
likely that Congress will adjourn for 2011 without 
addressing the deficit and debt in a comprehen-
sive way. Nevertheless, these proposals are worth 
monitoring by manufacturers of pharmaceutical 
products and biologics.

RyaN PRoPoSaL
The proposal by Representative Paul Ryan (R-WI) 
to fundamentally re-shape the Medicare defined 
benefit model could also have an effect on pharma-
ceutical and biologics pricing and reimbursement, 
but in an entirely different manner. Under the 
Ryan proposal, as passed by the House of Repre-
sentatives, individuals in Medicare who were born 
after 1957 would be given a defined contribution 
to purchase a private health insurance plan in a 
tightly-regulated market.21 

In this sense, then, the Ryan proposal would 
operate similarly to Part D. Beneficiaries would 
have a choice of plans, and plans would have 
multiple benefit designs. Under Part D, there is a 
standard benefit design, but the vast majority of 
enrollees choose the plan design that best meets 
their needs. The Ryan plan would follow the same 
model.

Under the current original Medicare program 
(other than Part D), the federal government cal-
culates the reimbursement amounts payable for 
virtually all items and services that Medicare cov-
ers, often using extremely precise formulae that 
are spelled out in the statute or regulations. As 
indicated above, in Part D, the government can-
not interfere in pricing negotiations in the Part D 

21 The market would be tightly regulated in the sense 
that the selection of private health plans from 
which Medicare beneficiaries would select would 
be guaranteed issue; in addition, plans could not 
exclude someone from coverage for a pre-existing 
condition.
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program and so, unlike the rest of Medicare, the 
government stays out of Part D pricing decisions.

It seems likely that this is the way the Part 
D model would continue to work under the Ryan 
plan. Certainly, nothing would change in Part D. 
But it is also likely that under the Ryan legislation, 
Part B drug prices would also be moved away from 
an ASP-plus methodology to one where they would 
be negotiated between the private plans that the 
Ryan model envisions and the manufacturers. The 
result would likely be rebates for Part B drugs ad-
ministered to Medicare patients paid by manufac-
turers to private health plans.

CoNCLuSioN
Assuming that political leaders are serious about 
tackling entitlement spending and the budget def-
icit, it seems possible that changes in reimburse-
ment for pharmaceutical products and biologics 
dispensed to Medicare beneficiaries will occur over 
the next few years. These could include more pre-
cise government price-tinkering, along the lines 
of the Part B model, or a more private market ap-
proach, along the lines of the Part D model. 

What is certain to occur is the gradual move 
to integrated delivery models such as ACOs. There, 
too, decisions about drug utilization and pricing 
will not be solely made by the government, but by 
the ACO itself. All of these changes have serious 
implications for manufacturers that should not be 
ignored.
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iNtRoduCtioN

OECD (the Organization for Economic 
Co-operation and Development)1 defines 
biotechnology as “the application of sci-

ence and technology to living organisms as well 
as parts, products and models thereof, to alter liv-
ing or non-living materials for the production of 
knowledge, goods and services.” According to Au-
dretsch2 biotechnology is defined as “a group of 
techniques and technologies that apply the prin-
ciples of genetics, immunology and molecular, cel-
lular and structural biology to the discovery and 
development of novel products.” Early biotechnol-
ogy includes traditional animal and plant breeding 
techniques, and the use of yeast in making bread, 
beer, wine and cheese whereas modern biotechnol-
ogy focuses on the industrial use of recombinant 

DNA, cell fusion, novel bio-processing techniques, 
and bioremediation.3,4

Biotechnology is not seen only as an indus-
try by itself but also a set of specific activities and 
technologies such as biomaterials, DNA mark-
ers, genetic engineering, and recombinant DNA. 
These technologies not only have the potential to 
produce new products but also new processes for 
existing products, and new organisms for environ-
mental cleaning, medical applications or human 
consumption.5 

Many countries have recognized the impor-
tance of biotechnology in the growth of their econ-
omies6 and it has increasingly become a key source 
of scientific innovation.7,8 This emerging industry 
has great potential to improve the quality of life 
and business efficiency in regions and nations.9, 10

The industry has the ability to provide crucial 
leads in areas of human health and agriculture. 
Biotechnology has a strong research and develop-
ment thrust, and is increasingly being viewed as 
a solution provider to diseases such as cancer and Correspondence: Ramazan Uctu, Stellenbosch 
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AIDS. It is also an instrument used to enhance 
agricultural productivity and the promotion of 
sustainable development through the use of bio-
fuels.11

It is generally accepted that from the inception 
of the biotechnology industry in the late 1970s and 
early 1980s, the USA followed by Europe have been 
the forerunners in the world.12, 13 The biotechnol-
ogy industry is, however, no longer the exclusive 
domain of the USA and Western economies. It is 
reported that Australia, Israel, China and India 
have the 5th, 8th, 9th and 11th largest biotechnology 
sectors, respectively, in the world. Other countries 
like Japan, Taiwan and Cuba have nurtured bio-
technology for a long time and continue to mature 
in it while some emerging economies like Singa-
pore, South Korea, Brazil, Chile and South Africa 
are hoping to kick-start their biotechnology indus-
tries.13 

There is a wide body of literature on clustering 
in biotechnology.3,4,7-9,14-19 Biotechnology compa-
nies are concentrated at a geographical level, form-
ing clusters. Most of the studies have focused on 
the description of the clusters and the development 
of biotechnology clusters in USA, Europe and other 
developed countries. Much less attention has been 
paid to the development of biotechnology clusters 
in developing countries. The aim of this research 
is to investigate the development of bio-clusters in 
Africa continent and especially identifies the key 
mechanisms that favour the development of bio-
cluster in Egypt and South Africa. 

The remainder of this paper is structured into 
four sections. In the next section a brief survey of 
the literature on clusters is presented. We then fo-
cus on the emergence of bio-clusters in Egypt and 
South Africa. In the final section the main discus-
sions are highlighted and recommendations re-
garding policy are made.

tHe iMPoRtaNCe oF CLuSteRS 
Clusters consist of both high-tech concentrations 
of firms such as life sciences, biotechnology, nan-
otechnology, Information and Communication 
Technology (ICT), semiconductors as well as those 

based in more traditional industries such as food, 
wine, furniture, textile, shoes. Porter20 identifies a 
cluster as “a geographic concentration of intercon-
nected companies and institutions in a particular 
field.” Another definition stated by Zhu and Tann21 
indicates that “clusters can be characterized as be-
ing economic networks of strongly interdependent 
firms (including suppliers), knowledge producing 
agents (universities, research institutes, engineer-
ing companies), bridging institutions (brokers, 
consultants) and customers, linked to each other 
in a value-adding production chain.”

Clusters have been increasingly regarded as 
potential drivers of economic development16 and 
have become an important source of competitive 
advantage through increased productivity, inno-
vation, creation of new businesses and access to 
new knowledge in the global economy.19,21 Clusters 
of emerging science-based industries (i.e. biotech-
nology, medical biosciences, nanotechnology) are 
critical factors in shaping the economic growth in 
21st century.16 With increasing global competition, 
governments around the world have sought to de-
velop mechanisms to identify actual and potential 
clusters in order to create national or regional ad-
vantage through their formation and operation.21 
By ensuring both national and regional policies do 
not unintentionally place barriers to cluster devel-
opment, governments can create the conditions 
which encourage the formation and growth of clus-
ters; thereby catalyzing the formation of collabora-
tions within a cluster, and ensuring research and 
innovation support programmes build on existing 
strengths.9 According to Singh22 government per-
form the following functions to encourage cluster 
development:

•	 playing a role as ‘broker’, ‘facilitator’, 
‘initiator’, ‘participant’ and ‘listener’ 
to engage partners in a productive 
dialogue and create a sense of 
urgency to cause action

•	 conducting ongoing cluster 
assessments to determine their 



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 32

viability and relative strength to 
ensure global competitiveness

•	 institutionalizing cluster upgrading 
(e.g. restructuring government 
programmes and services, diffusing 
new knowledge, and collecting and 
disseminating data/information by 
clusters)

•	 directly investing in and providing 
investment incentives for 
technical, physical and knowledge 
infrastructure

•	 sponsoring cluster conferences and 
forums to promote ‘social capital’ 
opportunities for participants

Clustering can bring benefits to both business 
and the wider economy.15 Some of the benefits of 
clusters include raise innovation and productiv-
ity, knowledge-sharing about best practices, cost-
reduction by jointly sourcing services and suppli-
ers, interactions facilitate formal and informal 
knowledge transfer that encourage collaboration 
between institutions.23 According to Galliano15 
key benefits of cluster development include: 1) in-
creased levels of expertise; 2) the ability to draw 
on complementary skills; 3) the potential for 
economies of scale; 4) improved information flows 
within a cluster and 5) the development of an in-
frastructure of professional, legal, financial and 
other specialist services.

The development of the biotechnology indus-
try has been characterised by a high concentration 
of firms at a geographical level.4,7,18 Development 
of clusters has been one of the critical factors in 
the success of many countries that have achieved 
the highest level of innovativeness in the field of 
biotechnology. These clusters, which are mostly re-
gion specific, essentially provide a platform for ef-
fective communication, resources, infrastructure, 
expertise and sharing of experiences among sci-
ence agencies, state governments, research institu-
tions, universities, and industries thereby facilitat-
ing the creation of a knowledge-based hub.11 

Many studies have yielded similar conclusions 
on critical factors needed to develop the biotech-
nology sector. They emphasize the role of strong 
science base, skilled workforce, supportive infra-
structure and the availability of services, financ-
ing and policy support.4,24 The factors for success-
ful biotechnology clusters were also identified as 
follows: 1) Strong science base 2) Entrepreneurial 
culture 3) Growing company base 4) Ability to at-
tract key staff 5) Premises and infrastructure 6) 
Availability of finance 7) Business support services 
and large companies 8) Skilled workforce 9) Effec-
tive networking 10) Supportive policy environ-
ment.4,9,15 

eMeRgiNg Bio-CLuSteRS iN 
aFRiCa
In this section we show the development of bio-
technology in two leading African countries; Egypt 
and South Africa.

Egypt: Mubarak City For SCiEntiFiC 
rESEarCh and tEChnology appliCationS

Egypt is in the early stages of establishing a suc-
cessful health biotechnology sector. Promoting 
clusters in health biotechnology has become a 
standard policy in Egypt but sector is not yet geo-
graphically clustered. Pharmaceutical firms are 
located in several cities and industrial zones, and 
research centres are found all over the country.25 
The country’s first science park, Mubarak City for 
Scientific Research and Technology Applications 
(MuCSAT) is located at New Borg El Arab City, west 
of Alexandria, was inaugurated in 2000.

MuCSAT was established as a centre of re-
search excellence in advanced biotechnology. The 
goal of the institution is to introduce valuable bio-
technology products and services to the market 
through R&D and technology transfer. Of the 12 
institutes to be created within MuCSAT, four have 
already completed, including the Genetic Engi-
neering and Biotechnology Research Institute.25 
The institute is aiming to carry out biotechnology 
research to serve in different fields such as medi-
cal, environmental, industrial and pharmaceutical 



January 2012  I   Volume 18   I   number 1 33

areas. MuCSAT possesses state-of-the-art facili-
ties, equipment, and highly qualified researchers 
and encourage international cooperation. 

South aFriCa: South aFriCan tEChnology 
innovation agEnCy

In South Africa, government introduced a key 
policy driver to build a biotechnology hub in South 
Africa was the National Biotechnology Strategy 
(NBS) in 2001. The government allocated R450 
million (around US$58 million) in public funding 
for biotechnology development for the years 2004-
2007.26,27 The aim of this strategy was to stimulate 
the development of biotechnology skills, capacities 
and tools in South Africa.28 

The NBS pointed out some conclusions from a 
review of management of biotechnology activities 
of other countries which are:29

•	 A dedicated agency was needed 
to champion biotechnology and 
manage relevant activities to ensure 
coherence between programs

•	 Strong science & technology 
capabilities must build, targeting 
human resource development 

•	 Investment must focus on the 
commercial products and processes 
locally and internationally

As an important result of the NBS strategy 
was the creation of the Biotechnology Regional In-
novation Centres (BRICs) which aimed to develop 
and commercialize the biotechnology industry and 
strategically develop bio-clusters.30,31

According to National Biotechnology Audit32, 
there are 78 biotechnology active companies and 
of which 38 companies are core biotechnology 
companies. A “core” biotechnology company is one 
that is using at least one biotechnology related 
technique and whose major economic activity is 
biotechnology whereas an “active” company is one 
that either performs R&D in biotechnology or 
produces and sells biotechnology products. Total 
number of employees in the biotechnology active 

firms exceeded 72,800 whereas core companies 
only employ 765 people. The revenues of active 
firms reached R767.6 million during 2006 (R624.4 
million during 2004). The profits of core firms were 
R520 million in 2006 (see table 1).

One of the BRICS is the Cape Biotech Initia-
tive (CBI)1 was launched in 2002/2003 which had 
a R150 million (approximately USA$ 20 million) 
to establish incubators in terms of the National 
Biotechnology Strategy. The CBI represents the 
interests of all stakeholders in the region, includ-
ing industry, academia, government, finance, the 
public and all other role players in the field of bio-
technology. 

Through a regionally focused projects, the CBI 
acts as a centre for the development of a range of 
businesses and new product offerings, as well as 
have the capacity to support these with the aim 
of contributing to the development of world-class 
skills, economic development and job creation in 
the region.33 CBI has three major roles; industry 
stimulation through capacity creation, manage-
ment of government funds by investing in promis-
ing projects and co-ordination of business support 
networks. Its functions include investment, net-
working, bio-economy intelligence, marketing and 
capacity development.34 CBI focuses on five areas; 
diagnostics, vaccines, drug delivery, bio-prospect-
ing and nutraceuticals.

Based on the number of biotechnology compa-
nies based in Gauteng and Cape Town, we propose 
that these are emerging bio-clusters in these re-
gions. These regions also have leading universities, 
a critical mass of researchers, and growing number 
of qualified skilled scientific researchers with bet-
ter IP policies that incentivizes commercialisation.

1. Cape Biotech Initiative no longer exists and is 
now a component of the centralized Technology 
Innovation Agency (TIA). The Department 
of Science and Technology (DST) is recently 
established a new public institution, the TIA, 
which is a single public agency that was formed 
from a merger of seven DST-funded organisations, 
namely, Tshumisano, Lifelab, Biopad, Plantbio, 
Cape biotech, Innovation fund and Amts 
(Advanced Manufacturing Technology Strategy).
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diSCuSSioN
Developed countries have shown that successful 
biotechnology clusters have some of the following 
attributes: 1) Strong science base 2) Entrepreneur-
ial culture 3) Growing company base 4) Ability to 
attract key staff 5) Premises and infrastructure 6) 
Availability of finance 7) Business support services 
and large companies 8) Skilled workforce 9) Effec-
tive networking 10) Supportive policy environ-
ment. 

Egypt has taken steps to create infrastruc-
tures by developing their first science park, MuC-
SAT. This provides opportunity for effective net-
working, creation of a strong science base and the 
employment of a skilled workforce.

In South Africa there is evidence of emerging 
clusters in the Gauteng and Western Cape regions, 
based on the number of companies concentrated 
within the regions. These regions have leading 
universities, a critical mass of researchers, and 
growing number of qualified skilled scientific re-
searchers and better IP policies that incentivizes 
commercialization.

Despite this, there is a lack of public and pri-
vate financing; confidence in African governments 
which affects foreign investments; an entrepre-
neurial culture and a low tendency among academ-
ics to commercialize research. The available public 

funding is also not easily accessible due to the lack 
of biotechnology expertise by regional govern-
ment funders.

We recommend that the South African govern-
ment can support and facilitate cluster develop-
ment in a variety ways. They can continue to play a 
crucial role to create the conditions that encourage 
the formation and growth of biotechnology clus-
ters through supporting policies. More effective 
mechanisms, such as faster application processing 
for finance, setting up companies and laboratories 
should be implemented to facilitate a supportive 
policy environment. Foreign investment can pos-
sibly be attracted through government funding 
that matches foreign venture capitals that exploit 
South Africa’s rich biodiversity and African tradi-
tional knowledge that may have potential benefits 
in health care. 

Collaborations between industry and aca-
demia are also key to cluster development and 
should be encouraged in the South African setting. 
Stakeholders in the sector should also be encour-
aged to have a shared aspiration to form clusters 
through effective networking, social interactions 
and by promoting role models and recognition of 
entrepreneurs.

table 1: Core and Biotechnology active Companies in South africa
Characteristics Core Biotechnology Companies active Biotechnology Companies

Number of companies 38 78
Location Gauteng 43%, Western Cape 30%, 

KwaZulu-Natal 19%, rest of Sa 8%
Gauteng 43% Western Cape 26%, 

KwaZulu-Natal 12%, rest of Sa 19%
Spin-off companies 16 (44% from universities, 31% from 

government)
25 (28% from universities, 36% from 

government)
Foreign owned companies 5 12
No of employees (2006) 765 72,844
Profits (2006) r 520 million r 767.6 million
R&d expenditure r 76 million -
Fund raised (2003-2006) r 216 million -
Major funding sources brICS 36%

IF 19%
-

Note: brICS: biotechnology regional Innovation Centres, IF: Innovation Fund
Source: DST32, 2008
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iNtRoduCtioN

With the advent of pharmaceutical 
patent regime in 2005, it was expected 
that patent litigation in India would be 

an evolving area. Often, what has been seen is that 
the outcome of applications for interim injunction 
is determinative of the outcome of the litigation 
as a whole. However, the approach of courts in de-
ciding on interim injunctions in patent cases has 
not been consistent. As a result, there has always 
been felt a need for the unswerving standards to 
be followed by the courts while deciding on in-
terim injunctions in patent cases. The exercise of 

sound judicial wisdom by the court while deciding 
on interim injunction becomes even more impor-
tant in view of the fact that a patent matter often 
involves complex technologies and huge amounts 
at stake.

The commentary on patent law, Patent Law, 
states that “What constitutes infringement of a 
patent is not defined in the Patents Act, 1970. One 
has, therefore, to gather the meaning of infringe-
ment from the scope of the monopoly rights con-
ferred on the patentee; for infringement is the vio-
lation of those rights.”1 

Section 48 of the Patents Act, 1970 confers 
monopoly rights on the patentee. Infringement of 
a patent can be termed as the unauthorized mak-
ing, using, offering for sale, selling of any patented 

1 P. Narayanan, (Patent Law), 4th Edn, 2006, 
Eastern Law House, Page-498
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invention within a jurisdiction, or importing into 
that jurisdiction of any patented invention dur-
ing the term of that patent. The Patents Act, 1970, 
provides under Chapter XVIII provisions pertain-
ing to “Suits Concerning Infringement of Patents”. 
These provisions are covered under section 104 to 
section 115 of the act. 

The above said commentary also states that 
“In deciding whether what the alleged infringer is 
doing amounts to an infringement of a particular 
patent three questions are involved: (1) the extent 
of monopoly right conferred by the patent which 
has to be ascertained by a construction of the spec-
ification; (2) whether the alleged acts amount to 
making, using, exercising, selling or distributing 
a product; or using or exercising a method or pro-
cess in the case of a process patent; and (3) whether 
what the alleged infringer is doing amounts to an 
infringement of the monopoly conferred by the 
patent grant.”2 

This commentary also states that “To infringe 
a patent it must be shown that the invention as 
claimed in the relevant claim, has been infringed 
in all essential respects — essential that is to say, 
upon the true construction of the claims.”3 

The determination of patent infringement re-
quires that the infringing product or process falls 
within one or more claims of the patent. The test 
of infringement involves reading a claim onto the 
technology of interest. A claim is said to read on 
the technology, if all of its elements are found in 
that technology. 

Injunction is as an equitable remedy in the 
form of a court order, whereby a party is required 
to do, or to refrain from doing, certain acts. An in-
junction may be preliminary or permanent which 
are provided under Order XXXIX, Rule 1 & 2 of In-
dian Code of Civil Procedure (CPC), 1908.

Interim injunction being a remedy that pre-
vents the violation of rights pending the trial of 
the suit; it requires sound judicial wisdom to be 
exercised by the courts while deciding upon an ap-
plication for the grant of interim injunction.

2 Ibid, Page-499
3 Ibid, Page-526

In view of a number of legal pronouncements 
leading to a set of formal standards, there has 
evolved criteria in terms of three basic factors 
that a court should weigh while granting interim 
injunctions. These factors are: (i) Prima facie case, 
(ii) Irreparable damage and (iii) Balance of conve-
nience. 

The above mentioned first factor i.e. prima facie 
case that has led to different interpretations is a 
substantial question which requires the plaintiff 
to show that he has a good chance of success at a 
prima facie level. It also requires him to establish 
a prima facie case of validity of the patent in ques-
tion apart from establishing a prima facie case of 
infringement of that patent. The second factor i.e. 
irreparable damage requires the plaintiff to show 
that irreparable injury would be caused to him in 
the event the interim injunction is denied by the 
court. The third and final factor i.e. balance of con-
venience requires the plaintiff to show that com-
parative hardship of inconvenience which is likely 
to ensue in the event the interim injunction is not 
granted will be greater than that would be likely to 
arise if the interim injunction is granted. 

The origin of these factors may be sourced to 
‘celebrated’ English decision in the case of Ameri-
can Cyanamid Co. vs. Ethicon Ltd., 1975 AC 396.

In this leading case, the House of Lords con-
templated and laid down some principles on how 
the court’s discretion to grant interim injunctions 
should be exercised. These principles consider:

•	 Whether there is a serious question 
to be tried on the substantive claim;

•	 Whether damages would be an 
adequate remedy for the claimant;

•	 Balance of convenience of each of 
the parties in the event an order is 
granted and

•	 Any special factors. 

The House of Lords, while proposing a new 
standard of “triable issue” envisaged a flexible 
standard of prima facie assessment.
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Although, the court is always expected to mull 
over all these factors before deciding on interim 
injunction, pending the suit, the sine qua non of 
interim injunctive relief is that the plaintiff must 
establish that the failure to grant an injunction 
would result in the likelihood of irreparable harm 
to his interests. 

A number of judgments suggest that the fac-
tor of prima facie case is considered since there is 
an absence of presumptive validity of a patent as 
provided under section 13 (4)4 of the Patents Act, 
1970. We, however, observe that this particular 
section does not completely bar a presumption of 
validity and merely suggests that there is no war-
ranty as to the validity of the patent. A close analy-
sis of the section reveals that its application is con-
fined to examination and investigations required 
under section 12 and 13 only and does not affect 
a patent which has been subjected to opposition 
proceedings. 

Another principle evolved by way of caution 
that has often been considered by the courts 
while deciding on interim injunctions is the con-
troversial “six year rule”5. It states that if a pat-
ent is more than six years old and there has been 
undisturbed possession and enjoyment over it 
for such time, a stronger presumption of validity 
must be attached to it. This particular rule  first 
applied in India in the case of Manicka Thevar vs. 
Star Plough Works, AIR 1965 MAD 327, has lost its 
significance over the years for lack of any basis for 
its application. 

4 Section 13(4) reads as: The examination and 
investigations required under section 12 
(Examination of application) and this section 
shall not be deemed in any way to warrant the 
validity of any patent, and no liability shall be 
incurred by the Central Government or any officer 
thereof by reason of, or in connection with, any 
such examination or investigation or any report or 
other proceedings consequent thereon. 

5 English commentary  — Terrell on the Law of 
Patents, Ninth Edition is considered to be the 
authority for the origin of the “six year rule”.

SoMe LaNdMaRK PateNt LitigatioN 
CaSeS: VaRied aPPRoaCH oF JudiCiaRy 
iN deCidiNg oN iNteRiM iNJuNCtioNS
A representative chart of significant patent in-
fringement cases in India where interim injunc-
tion was decided is presented in Table 1.

In recent years, of a number of cases, the high 
profile case of Bajaj Auto Ltd. vs. TVS Motor Compa-
ny Ltd. was most significant as the Supreme Court 
concurred with the observations made in Shree 
Vardhman Rice & Gen Mills vs. Amar Singh Chawal-
wala that matters relating to trademarks, copy-
rights and patents should be finally decided very 
expeditiously by the trial court instead of merely 
granting or refusing to grant injunction.

The Supreme Court held that in matters relat-
ing to trademarks, copyright and patents the provi-
so to Order XVII Rule 1(2) C.P.C.6 should be strictly 
complied with by all the courts, and the hearing of 
the suit in such matters should proceed on day to 
day basis and the final judgment should be given 
normally within four months from the date of the 
filing of the suit. The court also directed that these 
directions be carried out by all courts and tribu-
nals in this country punctually and faithfully. 

Practically, the proposition laid down by Su-
preme Court seems a bit unfeasible and unrealistic 
in view of the existing framework. Nonetheless, 
these guidelines certainly have a wider signifi-
cance for the speedy trial of high stake IP cases. 
However, in order to make speedy trial of such 
cases a meaningful reality, the implementation of 
these guidelines would be equally important.

PateNt aNd PuBLiC iNteReSt: a 
tug oF waR
The most talked about decision having far reach-
ing ramifications in the pharmaceutical patent 
arena in India has been the decision of Delhi High 
Court in F. Hoffmann-La Roche Ltd. and Anr. vs. Ci-
pla Limited. [2008 (37) PTC 71 (Del.)]. In this case, 
the plaintiffs filed a suit praying for permanent in-
junction restraining defendant from infringing its 
patent in respect of anti-cancer drug “Tarceva”. 
6 Order XVII Rule 1(2) CPC: Costs of adjournment
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table 1: Landmark patent cases
S. No. Case details Patented invention decision

1. National Research 
Development 
Corporation of India, 
New Delhi vs. The Delhi 
Cloth and General Mills 
Co. Ltd. & Ors. aIr 1980 
Del132 (Delhi High 
Court)

IN138571 (Titanium 
substrate insoluble 
anodef assembly for 
diaphragm type chloral 
kali cells)

•	 If the patent in question is sufficiently old and has been 
worked, the court would presume the patent to be valid 
for the purpose of temporary injunction

•	 Ex-parte interim injunction confirmed

2. Surendra Lal Mahendra, 
New Delhi vs. M/s. Jain 
Glazers New Delhi & 
Ors. Ilr 1981 Delhi 257 
(Delhi High Court)

IN143964 (laminating 
apparatus)

•	 Invention does not involve novelty/inventive step
•	 Ex-parte ad-Interim injunction granted earlier vacated
•	 Status Quo to be maintained

3. Jimmy Sorab 
Canteenwala & Anr. vs. 
Shellco – aG 1996 IPlr 
357 (Guj.) (ahmedabad 
High Court)

Sealing device •	 ad-interim injunction granted by trial court allowed to 
continue

4. Franz Xaver Huemer 
vs. New Yash Engineers 
1996 (25) arblr 522 
Delhi (Delhi High Court)

IN161520, IN162589, 
IN162369, IN163591, 
IN163095 (mechanical 
devices)

•	 Trial court’s order vacating interim injunction confirmed
•	 Injunction refused, in equity, for non use of the patent

5. Hindustan Lever Limited. 
vs. Godrej Soaps Limited. 
And Others aIr 1996 
Cal 367 (Calcutta High 
Court)

IN170171 (Detergent 
bars suitable for 
personal bathing or 
fabric washing)

•	 Patented invention merely a rearrangement of known 
devices and therefore not an invention under the act

•	 Interim injunction denied

6. Standipack Private 
Limited & Anr. vs. Oswal 
Trading Co. Ltd. & Castrol 
India Ltd. aIr 2000 Delhi 
23 (Delhi High Court)

Pouch for storage and 
dispensing of a liquid 

•	 Plaintiff failed to act with clean hands rather suppressed 
material facts

•	 Provisions of the Patents act, 1970 and rules framed 
therein violated by post-dating patent

•	 Interim Injunction granted by District Court vacated

7. Cadila Pharmaceuticals 
vs. Instacare Laboratories 
Pvt. Ltd. 2001 (21) PTC 
472 (Guj.) (ahmedabad 
High Court)

IN183097
(Novel drug delivery 
process for a 
combination medicine)

•	 Prima facie, the process evolved by Cadila not patentable
•	 Defence to infringement action is always available to 

defendant regardless of his not availing the opportunity 
of filing pre-grant opposition or revocation petition

•	 Trial Court’s order vacating the ex-parte ad-interim 
injunction (granted to Cadila) affirmed 

8. Telemecanique & 
Controls (I) Ltd. vs. 
Schneider Electric 
Industries Sa 94 (2001) 
DlT 865 (Delhi High 
Court)

Product range of 
electric contractors and 
accessories

•	 once a violation is established in case of a registered 
patent, subject of course, to the patent being used, it will 
not be permissible to contend that the said patentee is 
not entitled to an injunction

•	 balance term of patent in question matters
•	 Working of patents requirements (Section 83) met 

by the sale of the product in the country (though not 
manufactured but imported)

•	 order of single judge granting interim injunction 
confirmed
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S. No. Case details Patented invention decision
9. Dhanpat Seth and Ors. 

vs. Nil Kamal Plastic 
Crates Ltd. 2006 (33) 
PTC 330 (HP) (Himachal 
Pradesh High Court)

IN195917 (Device of 
manually hauling of 
agriculture produce)

•	 The single judge held that the statutory law prevailing in 
India is contrary to the rules laid down in the american 
Cyanamid case, on prima facie presumption of validity 
of patent, in view of the section 13(4) of the Patents act, 
1970

•	 Single judge’s order denying temporary injunction 
confirmed in appeal before division bench

•	 Division bench held that the device developed by the 
plaintiffs is in fact the result of traditional knowledge and 
aggregation/duplication of known products

10. Bilcare Ltd vs. Amartara 
Pvt. Ltd. (2007) (34) PTC 
419 (Del) (Delhi High 
Court)

IN197823 (metallized 
packaging films)

•	 Interim injunction (granted by district court) obtained by 
not disclosing complete facts

•	 In infringement suits, non disclosure, concealment of 
facts or improper disclosure would result in denial of the 
equitable relief of injunction

•	 District court’s order granting ex-parte ad-interim 
injunction vacated

11. K Ramu vs. Adayar 
Ananda Bhavan and 
Muthulakshmi Bhavan 
2007 (34) PTC 689 
(madras High Court)

IN200285; IN193899 
(low glycemic sweets; 
Process for preparation 
of low glycemic sweets)

•	 The object of the interlocutory injunction is to protect the 
plaintiff against injury by violation of his right for which 
he could not be adequately compensated in damages 
recoverable in the action if the uncertainty were resolved 
in his favor at the trial

•	 ad-Interim injunction granted

12. FDC limited & Ors. vs. 
Sanjeev Khanderwal & 
Ors. 2007 (35) PTC 436 
(mad) (madras High 
Court)

IN197822 (a synergistic 
antibacterial 
formulation and a 
method of making the 
same)

•	 The ex-parte injunction can be granted only after proper 
judicial scrutiny and appreciation of elaborate oral and 
documentary evidence adduced by both sides

•	 Guidelines formulated on ex-parte injunctions:
•	 Whether the plaintiff and the primary defendant 

are residing outside the State and their identity, 
addresses etc., are easily known;

•	 Whether sales of the offending products are not on a 
commercial scale; 

•	 If the grant of interim injunction is going to result in 
closure of operations/business of the defendant. If 
the ex-parte injunction has a nationwide operation 
and is not just within the State;

•	 Where the dispute involves patent/trade mark issues, 
the trial court should carefully peruse the certificates, 
offending marks etc;

•	 an ex-parte injunction should not be granted in cases 
where no evidence of proof of infringement has been 
filed by the plaintiff; and

•	 In patent cases, the trial court has to carefully note 
the distinction between a product patent and a 
process patent. If the plaintiff alleges violation of a 
process patent, then the ex-parte injunction should 
not be granted unless the plaintiff has adduced the 
evidence of an independent scientist/other technical 
expert who has tested the plaintiff’s and defendant’s 
product and arrived at an independent finding as to 
the identity of the processes used. In process patent 
cases, opportunity must be given to the defendant 
to explain how their process does not constitute 
infringement within the meaning of Section 104-a of 
the Patents act, 1970

•	 Ex-parte ad-interim injunction granted by the trial court 
suspended
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S. No. Case details Patented invention decision
13. Acme Tele Power Limited 

vs. Lamda Eastern 
Telecommunication 
Ltd. 2008 (38) PTC 628 
(utt) (uttrakhand High 
Court)

IN197086; IN197108 
(Cubodial shaped green 
shelter and compact 
power interface)

•	 Interim injunction granted by district court confirmed

14. Bajaj Auto Ltd. vs. TVS 
Motor Company Ltd. 
2008 (36) PTC 417 (mad) 
(madras High Court)

IN195904 (an improved 
internal combustion 
engine working on a 
four stroke principle)

•	 Classic test for granting interim injunction satisfied
•	 bajaj has already come up in the world market by sale 

of its product; TVS has not even marketed its alleged 
product

•	 The quantum of damages which the plaintiff may suffer 
in not granting injunction cannot be ascertained in 
monetary sense

•	 Six year rule used to ascertain the validity of a patent 
affirmed

•	 at the interim stage, it is sufficient for the plaintiff to show 
that the patent has prima facie novelty

•	 The question of whether the patented invention is 
“obvious” will have to be decided in an appropriate 
manner in a full fledged trial

•	 Interim injunction granted to bajaj
•	 order of single judge set aside in appeal
•	 appeal preferred before Supreme Court
•	 Supreme Court held that TVS shall be entitled to sell its 

product but it shall maintain accurate records/accounts of 
its all India and export sales

15. J. Mitra & Co. Pvt. Ltd. vs. 
Kesar Medicaments 2008 
(36) PTC 568 Del (Delhi 
High Court)

IN194638 (a device for 
detection of antibodies 
to hepatitis virus in 
human serum and 
plasma)

•	 The use of patent in question being limited (the early 
detection of HCV was stated to be critical as no vaccine 
for the same present), the factors of irretrievable prejudice 
and balance of convenience lie in favor of the plaintiff 

•	 Temporary injunction granted

16. Mariappan vs. 
A.R.Safiullah 2008 (38) 
PTC 341 (mad) (madras 
High Court)

IN198079 (Food-grade 
laminated paper, 
method and apparatus 
for manufacturing the 
laminated paper)

•	 The artificial banana leaf (food-grade laminated paper) 
prima facie appears to be of not an invention but can be 
termed only as an innovation

•	 In terms of Section 13(4) of the Patents act, the grant of 
patent itself cannot be deemed to be prima facie case on 
the side of the patentee 

•	 The controversial six year rule disregarded for it has lost its 
significance in view of the latest development in the field 
of science and technology

•	 Single judge’s order of denial of ad-interim injunction 
confirmed

17. Strix Limited vs. 
Maharaja Appliances 
Limited maNu/
De/2174/2009 (Delhi 
High Court)

IN192511
(liquid heating vessels)

•	 In order to raise a credible challenge to the validity of 
a patent, even at an interlocutory stage, the defendant 
will have to place on record some acceptable scientific 
material, supported or explained by the evidence of an 
expert, that the plaintiff’s patent is prima facie vulnerable 
to revocation

•	 The burden on the defendant to show that it has put 
forward a creditable challenge will be greater if there 
was no opposition (pre-grant or post-grant) filed to the 
patent

•	 Interim injunction granted
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The case acquired significance for the very rea-
son that it was the first case in which the court 
considered the aspect of “pricing” of the drug in 
deciding on the interim injunction. This case was 
also important as it diluted the six year rule. 

This case was yet another instance reflecting 
the sheer inability of judiciary to effectively handle 
patent matters involving a number of complex is-
sues. In this case, public interest factor was one of 
the predominant factors that the court took into 
account while denying Roche the interim injunc-
tion. 

The single judge of the high court laid down 
several crucial principles as follows:

i. In patent infringement actions, the courts 
should follow the approach indicated in 
American Cyanamid case, by applying all 
factors; 

ii. The courts should follow a rule of caution, 
and not always presume that patents 
are valid, especially if the defendant 
challenges it and 

iii. The standard applicable for a defendant 
challenging the patent is whether it is a 
genuine one, as opposed to a vexatious 
defense. Only in the case of the former 
will the court hold that the defendant has 
an arguable case. 

The court, taking a prima facie view on the situ-
ation on hand, opined that Roche’s case though 
arguable and disclosing prima facie merit, it has to 
answer a credible challenge to the patent raised by 
the defendant Cipla. The court opined that in such 
a situation the question of balance of convenience 
will have to be decided. The court was of the view 
that while deciding the issue of balance of conve-
nience; it has to consider the following factors:

•	 The extent to which disadvantages 
to each party would be incapable of 
being compensated in damages in the 
event of his succeeding at the trial;

•	 The nature of the product and its use;

•	 The timing of the action and
•	 If the balance is approximately equal, 

the court may consider the relative 
strength of each party’s case only 
where it is apparent by undisputed 
evidence that the strength of one 
party’s case is disproportionate to 
that of the other party. 

The court was of the opinion that as between 
the two competing public interests, i.e. the public 
interest in granting an injunction to the patentee, 
as opposed to the public interest in access to a life 
saving drug for the people, the balance has to be 
tilted in favor of the latter. The court also opined 
that the patients in India can ill-afford high priced 
imported versions of the drug like “Tarceva”.7 

Aggrieved by the ruling of the single judge, 
Roche went in appeal. However, the Division Bench 
dismissed the appeal imposing heavy costs quanti-
fied at Rs. 5 Lakhs to be paid by Roche to Cipla. The 
court however, restrained Cipla from exporting its 
drug to countries where Roche had a patent during 
the pendency of the appeal.

The contention of Cipla was that the X-ray dif-
fraction data of Roche’s patented drug “Tarceva” 
showed that it corresponded to polymorph B for 
which Roche did not have a patent as the patent in 
suit pertained to polymorph A+B only. Cipla con-
tended that Roche was seeking an interim injunc-
tion in respect of a drug corresponding to poly-
morph B which was not covered under a patent as a 
separate application for polymorph B8 was pending 
consideration before the patent office.

The division bench held that Roche failed to 
establish a prima facie case in its favor in view of 
the fact that a serious challenge to the validity of 
the patent in suit was raised. It was also held that 
Roche failed to make a full disclosure of the facts 
7 The court while hearing the case noted that the 

plaintiff’s capsule costs ~USD 97.58 (INR. 4, 800/-) 
and the equivalent tablet of the defendant costs 
~USD 32.53 (INR. 1, 600/-).

8 The application for polymorph B (IN/
PCT/2002/507/DEL) was ultimately allowed with 
process claims only.
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pertaining to the patent in suit including the fact 
that there was another patent application pend-
ing in respect of Polymorph B in which Roche had 
stated that “polymorph B is claimed to be thermo-
dynamically more stable and it helps in providing 
improved oral dosage in solid form”. It was also 
held that Roche ought to have filed X-ray diffrac-
tion data of “Tarceva” and “Erlocip” along with the 
plaint.

The division bench held that to the extent that 
Cipla has raised a serious doubt whether Roche in 
fact holds a patent for the product sold in the tablet 
form as “Tarceva”, Roche must be held not to have 
been able to cross the first hurdle of showing that 
it has a prima facie case in its favor. 

Moreover, the division bench concurred with 
the single judge on the public interest factor. How-
ever, it laid emphasis on greater availability of a 
life saving drug by stating that even if the price of 
Cipla’s drug “Erlocip” at ~USD 32.53 (INR 1600) per 
tablet does not make it inexpensive, the question 
of greater availability of such drug in the market 
assumes significance.

While dismissing the appeal, the court get-
ting overtly optimistic formulated the following 
principle which may have its own implications in a 
pharmaceutical patent litigation: 

“In an application seeking ad interim injunction 
in a suit for infringement of patent, it would 
be incumbent on the plaintiffs to make a full 
disclosure of the complete specification of the 
product whose patent is claimed to have been 
infringed. The plaintiffs will also have to dis-
close to court the x-ray diffraction data of the 
product, particularly if it is a pharmaceutical 
drug. The plaintiffs have to make an unequivo-
cal disclosure that the patent they hold covers 
the drug in question; whether there are any 
other pending applications seeking the grant 
of patent in respect of any derivatives or forms 
of the product for which they already hold a 
patent and the effect of such applications on the 
suit patent.”

The decision in this high profile case has drawn 
mixed reactions in India. The decision of the single 
judge was particularly unappreciated for some very 
apparent reasons. It was observed that the public 
interest factor discussed in the decision perme-
ated all other relevant factors thereby leaving a 
too little scope for a balanced approach required 
from the court in deciding on interim injunction 
in such a complex matter. It was also observed that 
the court was not expected to transgress into the 
domain of the executive for trading into the area of 
pricing of drugs as it would be violative of Doctrine 
of Separation of Power9. There has also been fear 
that infringers may misuse this over-emphasized 
principle of public interest to serve their private 
interests.

The court failed to appreciate that the issue of 
“affordability” of the drugs is altogether irrelevant 
as enough safeguards are already present in the 
substantive law i.e. Patents Act, 1970 to protect 
the “public interest” requirement. It may be noted 
that one of the established executive agency Na-
tional Pharmaceutical Pricing Authority, a part of 
the Ministry of Chemicals and Fertilizers under 
the Drug Price Control Order has adequate power 
to monitor the price of drugs. The court also failed 
to appreciate that patented drug “Tarceva” was not 
the unique anti-cancer drug to treat lung and pan-
creatic cancer as several other cancer drugs were 
also available in the market.

Moreover, the division bench failed to appreci-
ate that a patent infringement case involves claim 
construction/interpretation as perhaps it did not 
analyze the independent claim of the patent in 
suit. Awarding whopping costs of ~USD 10,165.63 
(INR 5 Lakhs) could also never be justified in view 
of the fact that (i) it was the stage of interim in-
junction only when the ruling came and (ii) this 
case involved several contentious issues yet to be 
decided by the court requiring a full fledged trial. 

The outcome of the judgment in this case has 
really been alarming since it opened floodgates to 

9 The doctrine of separation of powers refers to the 
separation of the legislature, the executive and the 
judiciary.
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more and more infringers to infringe the patent in 
suit in question. It has compelled Roche to file nine 
more lawsuits10 against different infringers till 
date in respect of the same patent in question out 
of which seven suits (except Roche vs. Matrix Lab 
and Roche vs. Intas Biopharmaceuticals) are pending 
before the Delhi High Court. It has also been seen 
that the judgment in this particular case has had 
a substantial impact on Roche’s other cases also 
which are pending before the Delhi High Court. 
Importantly, in one of these suits i.e. F.Hoffmann-
La Roche Ltd. and Anr. vs. Natco Pharma [CS (OS) 
2465/2009] almost six months have elapsed since 
the high court reserved its order on the interim in-
junction application filed by Roche.

Roche, however, was able to get an interim in-
junction from the Madras High Court in another 
suit [CS (OS) 801/2010] filed in respect of the same 
patent. The court granted interim injunction after 
taking a note of elaborate laboratory research in-
volved behind the patented invention of Roche.

PateNt LiNKage
In Bristol-Myers Squibb Company & Ors. vs. Dr. B. P. 
S. Reddy & Ors. [Suit no. CS (OS) 2680/2008], a suit 
filed for the permanent injunction restraining the 
defendant from infringing the patent IN203937 
in respect of the drug “Dasatinib”, the Delhi High 
Court granted an ex-parte ad-interim injunction11 
in favor of the plaintiffs restraining the defen-
dants from manufacturing, selling, distributing, 
advertising, exporting, offering for sale or in any 
manner dealing directly or indirectly in any in-
fringing product.

The court, in an unusual event, directed the 
Drug Controller General of India (DCGI) to not al-
low any party to infringe any laws. The court also 

10 The names of defendants in nine other patent 
infringement lawsuits filed by Roche are as follows: 
(i) Natco Pharma Limited; (ii) Reddy’s Laboratories 
Ltd.; (iii) Glenmark Pharmaceuticals Ltd.; (iv) 
Matrix Laboratories; (v) Intas Biopharmaceuticals; 
(vi) Innova Life Sciences Pvt. Ltd., (vii) Accura 
Care Pharmaceuticals Pvt. Ltd., (viii) Oncare Life 
Sciences and (ix) Aureate Healthcare Pvt. Ltd.. 

11 This is an unreported decision.

directed the DCGI not to grant the approval of the 
alleged drug to the defendants, if the drug is in 
breach of the patent of the plaintiffs. Moreover, 
the plaintiffs were asked to make a representation 
to DCGI making out a case for the alleged drug be-
ing in breach/violation of the patent of the plain-
tiffs.

There was a similar decision12 of the Delhi High 
Court in another patent infringement suit Bristol-
Myers Squibb Company & Ors. vs. Mr. J. D. Joshi & 
Anr. [CS (OS) 2303/2009] filed by BMS in respect 
of the same patent IN203937.

There was a significant backlash against the 
decision as it contemplated to provide for “patent 
linkage” even though there is no provision under 
the Drugs and Cosmetics Act, 1940 and Rules 1945 
for the same. The controversy surrounding patent 
linkage finally ended in Bayer Corporation & Anr. vs. 
UOI & Ors. case where the Supreme Court dismissed 
the Special Leave Petition [SLP(c) No. 6540/2010] 
filed by Bayer arising out of Bayer’s case before 
the Delhi High Court seeking a direction from the 
Court to restrain the DCGI from granting market-
ing approval to the alleged generic drug “Soranib” 
of Cipla which would infringe Bayer’s patent.

Re-eMeRgeNCe oF PuBLiC 
iNteReSt FaCtoR
In Bristol-Myers Squibb Company & Anr. vs. Ramesh 
Adige & Anr. [Suit no. CS (OS) 534/2010], a suit 
filed for the permanent injunction restraining the 
defendant from infringing the patent IN213457 
in respect of the drug “Baraclude”, the Delhi High 
Court refused to grant the interim injunction to 
Bristol-Myers Squibb (BMS) on the ground that 
patent in suit is a product by process patent and 
not a pure product patent. It was also held that 
since BMS failed to bring out the necessary com-
parative efficacy data in respect of the claimed 
low dose of “Entecavir” (API of Baraclude) to meet 
the requirements of section 3(d) of the Patents 
Act, 1970, the patent in suit should not have been 
granted and becomes vulnerable. It was held that 
the defendants, by raising a credible challenge to 
12 This is an unreported decision.
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the patent in suit, have tentatively shown that the 
patent has been rendered vulnerable.

The court relied on the judgment passed in 
Novartis AG and Anr. vs. Mehar Pharma and Anr., 
2005(30) PTC 160 Bom, in which the Bombay High 
Court, while denying the plaintiff interim injunc-
tion expressed its concerns for public health. 

The Delhi High Court held that since hepatitis 
B is a chronic infection and its prevalence in India 
is not in dispute, its medication ought to be eas-
ily available and accessible to the patients across 
the country. It was held that plaintiffs (BMS) are 
not entitled to interim injunction in view of the 
fact that plaintiffs import the patented drug “Bara-
clude” and do not manufacture it locally and the 
price of this drug is almost three times higher than 
the defendants’ product.

Aggrieved by the ruling of the single judge, 
BMS went in appeal before the division bench. The 
division bench, however, disposed off the appeal 
by directing the expedited trial of the suit. 

The decision of the single bench holding the 
patent in suit as a product by process patent was 
not appreciated as being fundamentally incorrect 
on account of the fact that the claims of the patent 
in suit show that it is a product patent, and not a 
product by process one.

Need to eLiMiNate iNteRiM 
iNJuNCtioNS
Another worth discussing decision is seen in the 
case of Bayer Corporation & Anr. vs. Cipla Ltd., [CS 
(OS) 523/2010] pending before the Delhi High 
Court. Bayer filed the suit for permanent injunc-
tion restraining Cipla from infringing its patent 
IN215758 in respect of the anti-cancer drug “Nexa-
var” (Sorafenib). This drug was also the subject of 
controversial patent linkage case Bayer Corporation 
& Anr. vs. UOI & Ors.

The present suit is being seen as a trend setter 
in Indian patent litigation arena in view of the fact 
that the Delhi High Court, which is increasingly 
being recognized as most IP-savvy Indian court, in 
a significant departure from the standard practice 
in Indian patent trials had ordered that instead of 

disposing off the interim injunction application, 
the present suit be expedited directly to trial and 
to that effect, also appointed two scientific advi-
sors under section 115 of the Patents Act, 1970, 
to give their opinion on terms of reference settled 
with the consent of both Bayer and Cipla. The ap-
pointed scientific advisors will be subject to cross-
examination by either party. These scientific advi-
sors who specialize in chemistry and life-science 
have submitted their reports before the court. 

The judicial innovation of directing the mat-
ter straightaway to trial surfaced perhaps because 
normally it takes more than six months for the 
court to decide on the interim injunction appli-
cation filed by the plaintiffs. It is expected that a 
rapidly scheduled full trial will be far better and 
productive in resolving the issues between both 
parties. 

However, the overall progress in this matter 
does not seem to reap the benefits of not having 
the interim injunction application disposed off 
first as the matter is yet to witness some typical 
procedures followed in a trial like admission/de-
nial, recording of evidence etc.

In an interesting development there is one 
more patent infringement lawsuit [No. CS(OS) 
1090/2011] pending before a different judge of the 
Delhi High Court between Bayer Corporation and 
Natco Pharma Ltd. in respect of the same patent. In 
this case the high court has adjourned the hear-
ing on Bayer’s application for interim injunction 
against Natco until the controller of patents ren-
ders a decision on the application for compulsory 
license filed by Natco on the subject patent before 
the patent office. 

This is yet another instance where more than 
one patent infringement suit in respect of the same 
patent is pending before two different judges of 
the same high court. In view of these two pending 
patent cases, it becomes apparent that there is also 
a need to have a congruous and consistent patent 
litigation system in place so as to avoid the poten-
tial ramifications of having contradictory findings 
from two different judges of the same court on the 
validity of the same patent.
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iMPLiCatioNS FoR tHe MaRKet
Interim injunctions being important instruments 
if decided incorrectly cause enormous losses to 
both competitors and consumers. Although the 
Indian legal framework has improved yet the In-
tellectual Property enforcement in India is quite 
weak. Following some recent patent cases like 
Roche vs. Cipla where interim injunction was de-
nied, there is a perceptible sense of fright among 
the global pharmaceutical companies towards the 
enforceability of their patent rights in India. 

The annual report for the year 2009-10 pub-
lished by controller general of patents, designs & 
trademarks mentions that  the trend of filing of 
patent applications during 2009-10  witnessed a 
6.8% decrease as compared to previous year possi-
bly due to global economic crisis. However, some of 
the leading patent practitioners observe that there 
appears to be emerging a correlation between 
frightening IP ecosystem and a sharp decrease in 
the trend of filing patent applications in India.

The total number of applications for patents 
filed in 2009-10 was 34,287 as compared to 36,812 
applications filed in 2008-09. This decrease was 
primarily attributed to a sharp fall in filing from 
foreign applicants who have been the major filers 
in previous years. 

It cannot be denied that unless the rights of 
the patentees, acting in good faith, are respected in 
India, it will go on to hamper the attractiveness of 
India as a potential market and R&D destination. 

PRoBLeMS 
As discussed hereinabove, patent disputes require 
both technical as well as legal expertise on part of 
the adjudicatory body like the courts. Very often it 
has been seen that patent matters take a very long 
time to be finally decided by the over-burdened 
higher courts. Another possible associated reason 
for this is an un-streamlined procedural system 
for frequent change in roster of sitting of judges 
of high courts thereby disrupting the momentum 
of hearing in a particular patent dispute. Consid-
ering the fact that the patent litigation is gener-
ally expensive, uncertain and risky affair, the slow 

pace of the law13 and court’s jitteryness while deal-
ing with patent disputes, may not be conducive for 
the progress of the technology involved behind the 
patent. 

SuggeStioNS
Some of the suggestions for restructuring policy to 
overcome the problems discussed hereinbefore are 
highlighted as below:

•	 Eliminate the relief of temporary 
injunction and let the matter move 
directly to the trial stage, where 
the case involves a complicated and 
evenly poised patent dispute;

•	 Expedite the trials with minimal 
adjournment requests allowed;

•	 Provide a practical framework 
of procedural law with less 
technicalities and necessary 
flexibility;

•	 Ensure a congruous and consistent 
patent litigation system to avoid 
duplication and contradiction of 
events;

•	 Establish specialized intellectual 
property courts with specialized 
judges equipped with technical 
expertise and/or reinforce the legal 
competence of the intellectual 
property appellate board;

•	 Avoid the possibility of conflicting 
decisions by postponing the trial 
until any post grant opposition and/
or revocation proceedings against the 
subject patent are concluded and

•	 Appropriately make use of the 
services of the scientific advisors 
empanelled under section 115 of the 
Patents Act, 1970.

13 There is a well known legal principle that “law 
should take its own course”.
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CoNCLuSioN
The landscape of judicial decisions unequivocally 
tends to prove that interim injunctions are grant-
ed very rarely and often tend to delay the speedy 
progress of the patent infringement lawsuit. As 
a result there has been felt a need for dispensing 
with the interim injunction phase and moving to 
the trial stage directly in view of the fact that the 
Indian Courts are relatively inexperienced in han-
dling complex patent disputes.

Very often it has been seen that unless the pat-
ent in suit is an unscathed one; the patentee will 
find it extremely hard to get an interim injunc-
tion against the infringers. Another crucial factor 
that has an impact on the possibility of granting 
interim injunction is whether the infringing prod-
uct has yet to be launched. The landscape of patent 
litigation also suggests that there is a need to rec-
ognize the importance of quality of patents that 
reflects the enforceability of patents in a litigation 
proceeding.

It is by and large expected that the coming few 
years will be vital as the Indian patent litigation 
arena has yet to see a reflection of the judicial ap-
plication of the tenets governing the grant of an 
interim injunction.
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I have an unusual case for my iPhone. It looks 
like an ordinary case, but on its back are two 
electrodes. If I hold the device in my hands or 

to my chest, the phone is transformed into an elec-
trocardiograph, displaying and capturing in real-
time the electrical changes of my heart wherever 
I may use it. 

The device, developed by Oklahoma City-based 
AliveCor is not commercially available yet and it 
still must win 510(k) clearance from the U.S. Food 
and Drug Administration before it can be sold in 
the United States. Burrill & Company recently led a 
series A venture round for the company along with 
Qualcomm Ventures and the Oklahoma Life Sci-
ence Fund.

AliveCor is an example of the emerging world 
of digital health that is transforming the way 
healthcare is accessed and delivered. The term 
digital health means different things to differ-
ent people. Alternatively, the terms eHealth and 
mhealth have been used to encompass everything 
from electronic health records to iPhone apps that 
help people count calories. 

The convergence of ubiquitous smartphones, 
wireless Internet, and low-cost monitoring de-
vices, is driving the emergence of this new world 
of digital health. At the same time, cost pressures 
on healthcare are creating demand for new ways to 
not just improve the way patients receive informa-
tion and care and the way doctors provide it, but 

fundamentally change the way they interact with 
each other. 

There’s much excitement around digital health 
today because it is seen as a way to address some 
of the big drivers of healthcare cost, by helping 
change people’s behavior, address the burden of 
chronic disease, allow for early intervention be-
fore health problems become costly to treat, and 
monitor and treat patients, when possible, without 
keeping them in a hospital.

For instance, consider Vitality, the developer 
of GlowCaps, a wireless device that’s used to im-
prove patient compliance with drug regimens. The 
device, which serves as the cover for a vial of medi-
cation, flashes when it is time for a patient to take 
his or her medicine. If the patient fails to do so, it 
sends a reminder to the patient’s cell phone. If the 
patient still fails to take the needed medication, 
notification is sent to the prescribing physician and 
a designated family member. Patrick Soon-Shiong 
thought it was a pretty good idea. The surgeon and 
entrepreneur, flush with cash after selling his com-
pany Abraxis Bioscience to Celgene for $2.9 billion, 
announced in February that he was buying Vitality 
for an undisclosed amount. Vitality said the price 
represented a 10-fold return on investment to its 
shareholders.  

General Electric and Intel have teamed up to 
launch a new company called Care Innovations 
to develop digital health technology to enable in-
dependent living for seniors. The venture became 
operational at the start of 2011. The jointly owned 
company’s focus is to help address some of the 
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largest issues facing society today, including the 
aging population, the growing number of people 
with chronic conditions, and increasing health-
care costs. The market segments for telehealth and 
home health monitoring are predicted to grow to 
an estimated $7.7 billion by 2012.

Then there is WellDoc, which is integrating 
clinical, behavioral, and motivational applica-
tions with the Internet and cell phones, to engage 
patients and healthcare providers in ways that 
improve outcomes and reduce healthcare costs. 
WellDoc’s system combines a patient coach, with 
decision support tools and an expert system. Us-
ers can enter their blood glucose readings, medica-
tion information, and other lifestyle information 
into WellDoc’s DiabetesManager, which through 
the use of a clinical analytics engine provides auto-
mated, real-time feedback on the patient’s specific 
data. It also shares the information with the user’s 
doctor.

Though there are many issues we consider 
when evaluating an investment, here are three I 
think are critical when considering venture invest-
ments within the area of digital health. In thinking 
about these issues, consider Burrill & Company’s 
investment in AliveCor.

The first thing we look for are companies that 
are driving disruptive change. That means not just 
making incremental improvements that allow 
something to be done cheaper, faster, or better, 
but instead allows something to be possible that 
wasn’t possible before. Under today’s reimburse-
ment environment, CMS will only reimburse pa-
tients for a two-week study or about $800. Though 
AliveCor hasn’t yet set pricing, we expect it to be at 
$100 or below. What that means is that a patient 
can be followed for six months and provide that 
information to a doctor without worrying about 
reimbursement.

We want to invest in developers who begin their 
work with a blank sheet of paper. If someone sets 
out to build a device with the current reimburse-
ment system in mind — something that addresses 
a market for an $800 study — they would fail to 
develop the disruptive change we seek. AliveCor 
designed its ECG with a consumer electronics phi-
losophy and mindset. The question wasn’t, “How 
complex a device could we build?” Rather AliveCor 
asked, “How affordable can we make this and still 

get clinical performance? Can we build something 
that is reliable and useful and sells for less than 
$100?” By doing so, it is able to solve a problem ev-
eryone agrees exists, but can’t solve today. 

The second thing to consider is whether the 
digital health company is leveraging a platform. In 
the case of AliveCor it is making use of iPhones and 
Android phones. That means it is getting comput-
ing, display, storage, mobile connectivity, and pow-
er for free. Building a stand-alone device would be 
too expensive and time consuming and make the 
product cost-prohibitive. 

That may sound obvious, but consider EPI Life, 
an ECG phone designed by Singapore company 
Ephone International that is available in Singa-
pore, Malaysia, and Hong Kong for around $400. 
It requires an additional monthly subscription for 
the health concierge service. According to reports, 
the basic  $77  plan limits users to 10 ECGs per 
month compared with an unlimited upload version 
at $233.75 bundled with a free handset. AliveCor 
gets about 90 percent of what it needs by using 
existing components and at the same time doesn’t 
have to worry if the device is any good as a phone. 

The third thing we look for is a disruptive busi-
ness model. In the case of AliveCor, the company 
sought to build a device that could sell at a price 
point that consumers would be willing and able to 
pay. Rather than worry about how to navigate the 
reimbursement system, it avoids the need to go 
through CMS entirely. 

There is, of course, another attraction for life 
science investors. We completed the Series A round 
for AliveCor in August. We expect a product launch 
within 12 months of that investment. Unlike tra-
ditional biotechnology which is typically involved 
with drugs, biologics, and diagnostics, often with 
high development costs and difficult regulatory 
pathways, digital health represents a confluence 
of technologies coming together to improve out-
comes at substantially lower cost. That is quite 
compelling.
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iNtRoduCtioN

Collaborations focusing on innovation 
are often born with the conception of a 
technology, typically as a result of one side’s 

research effort. Collaborations for innovation can 
also be made through a deliberate process of iden-
tifying strategic synergies that should, with appro-
priate incentives, lead to jointly created technology 
in the selected area of interest. 

The predominant factors motivating the par-
ties to collaborate will heavily influence the agree-
ment structure selected to support the collabo-
ration. If a specific technology was “born” prior 
to the collaboration, the parties will most likely 
memorialize their collaboration in an agreement 
specific to the joint development and commercial-
ization for that technology. In contrast, when the 
parties are entering the collaboration to stimulate 
innovation, the agreement is often structured as a 
master agreement. 

Regardless of the agreement structure, there 
are two keys to a successful collaboration for in-
novation: (1) effective communication; and (2) bal-
ancing incentives. 

1. CoMMuNiCatioN
During the initial stages of the collaboration com-
munication is commonly facilitated by internal 
champions on each side. These champions believe 
in the collaboration, drive the process of the negoti-
ation and research, and handle the most important 
aspects of communication so long as they remain 
with their organizations. However, personnel and 
organizational priorities change, so the agreement 
structure may become critical to effective commu-
nication as the collaboration progresses. 

The following are several concepts to include in 
your collaboration agreement to foster communi-
cation and mitigate the effect of changing circum-
stances:

•	 Require external working groups 
with business, technical and legal 
representation. A joint management 
committee should oversee these 
groups and issue written progress 
reports. These efforts are most 
effective when coupled with internal 
meetings with key stakeholders. 

•	 The joint management committee 
may also be a voting entity to allow 
for gated development via separate 
project agreements. The benefit of 
this approach is that it allows for 
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re-evaluation when more facts are 
available before commencing the 
next step of the collaboration. 

•	 Benchmarks and/or staged payments 
can be structured into the agreement 
to prompt mandatory discussion 
points during the collaboration to 
re-evaluate risks and the level of 
commitment of the parties.

•	 While a negotiated point, an 
assignment and change of control 
provision that requires prior 
consultation with the collaborator, 
and an option to terminate when 
the new entity or owner is an 
inappropriate substitute for the 
original collaborator, protects against 
the uncertainty of a new entity 
thereby allowing the parties to invest 
in the collaboration. 

•	 Effective exit strategies that are 
not administratively burdensome 
or financially painful can provide 
added comfort to the parties if 
communication falters. The goal 
should be to have early triggers for 
discussing the winding-down of the 
collaboration at least six months 
prior to the need for termination. 
For example, termination at-will 
with the ability to license project 
intellectual property on appropriate 
terms (perhaps including background 
rights where necessary to practice) 
will provide a path forward if 
collaboration becomes undesirable. 
A template license could be attached 
to the agreement to minimize the 
number of issues to negotiate thereby 
decreasing the barrier to executing 
the license when the communication 
fails and increasing the likelihood 
of a judge having specific terms to 
enable enforcement. 

2. BaLaNCiNg iNCeNtiVeS
Balancing incentives in the collaboration is easier 
when the specific facts and scope of the collabora-

tion are known. When a master agreement is used, 
the parties must dedicate more time in the nego-
tiation to soliciting areas of common interest and 
aligning interests with obligations and rewards 
upon completion. 

Do not avoid areas of potential conflict. For 
example, ownership of intellectual property is al-
most always a negotiation point in a collaboration 
agreement. With a specific and disclosed portfolio 
of intellectual property, it may be appropriate to 
designate the assignee for categories of intellectual 
property rights arising in the collaboration, espe-
cially knowing each collaborator’s background in-
tellectual property. In contrast, in a master agree-
ment where the intellectual property is not known, 
there may be inflexibility on assigning project in-
tellectual property to any party other than an in-
ventor’s employer. When that is the case, the par-
ties may negotiate an allocation of rights through 
licenses: where ownership follows inventorship as 
determined under U.S. patent law, and each side 
grants exclusive licenses in the respective field of 
interest of the parties. Keep in mind that a non-
profit institution often has less flexibility when 
negotiating ownership of intellectual property due 
to legal prohibitions against assignment and other 
statutory or policy requirements. 

Allocating the risks and rewards in an agreeable 
manner increases the likelihood that each side will 
continue to be able to justify its commitment to the 
collaboration and supporting the relationship be-
tween the collaborators. When the relationship fails, 
the collaboration often cannot be saved. Forcing the 
parties to collaborate usually proves ineffective, so 
appropriate dispute resolution may be the only way 
to keep a bad situation from becoming worse. There 
are numerous forms of dispute resolution which 
should be chosen based on the subject matter of the 
collaboration and size of the collaborator/collabora-
tion. Mediation or arbitration with the AAA, ICC or 
JAMS may be specified in the agreement and sub-
ject-specific experts are often required. 

You increase the likelihood of success in your 
collaboration by keeping the relationship a focused 
priority in structuring the collaboration to balance 
incentives and including terms in the agreement 
that require the parties to behave in a manner 
that maintains a high degree of communication 
throughout the collaboration.
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iNtRoduCtioN

Professors Neil Borden and Jerome McM-
arthy identified in the mid ‘60s a set of com-
pany actions influencing the consumer de-

cision to buy a company’s goods or services.3 This 
set of actions was coined “marketing mix”, and 
was comprised of the now famous four P’s, namely 
product, place, price, and promotion. 

Products in the healthcare biotechnology in-
dustry are defined as mass-produced goods (or tan-
gible object), in the form of a biopharmaceutical 
therapeutic medicine (e.g. a pill, capsule, granules, 
spray, or injection), or a biosynthetic preventive 
vaccine (usually an injection), or a biotechnological 

diagnostic test (e.g. home pregnancy tests), that is 
sold to the public. Price is the amount of money 
a customer pays when buying a product. However, 
due to the universally precious nature of people’s 
health and the role nations play in preserving their 
citizens’ health, the price of biopharmaceutical 
medicines, vaccines, or diagnostics is often sup-
plemented by state / private health coverage, or 
is so-called “reimbursed” by the states at various 
percentages of their original selling price. Place is 
the location where these biotechnology products 
can be purchased by the customer (at retail loca-
tions) or a patient can have them administered (at 
an out-patient clinic, a hospital, etc.) under medi-
cal supervision.

Promotion in the healthcare biotechnology in-
dustry is every means of communication used by 
the biotechnology industry in making its products 
known to the public, either the physicians who 
prescribe them, or the patients who use them, or 
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even patients and families considering their use. 
The promotional activities used by biotechnol-
ogy companies are usually advertising, public rela-
tions, word-of-mouth, web activities, and personal 
selling. Figure 1 depicts the four P’s of a biophar-
maceutical product. 

MaRKetiNg StRategy

biopharMa viSion, MiSSion and CorE valuES
A company’s vision is the ideal future state of the 
company, as desired by the company’s top manage-
ment. In the healthcare biotechnology industry, a 
company’s vision may take the form of any of these 
examples below:

•	 We strive to become the top 
biotechnology company in the world

•	 We wish to be among the top 10 
largest pharmaceutical companies in 
the world by global sales

•	 We want to be the world-wide leaders 
in neurological biotherapeutics

The company’s vision needs to be powerful, vision-
ary, and challenging. In doing so, it seeks to moti-
vate its employees, entice its customers, thrill its 
stakeholders, and align all its resources behind a 
common goal. Its time horizon is more than ten 
years ahead, so that it does not re-align too often, 
and it gives ample time to all employees to focus 
all their energy and dedication to the achievement 
of this audacious long-term goal. Figure 2 outlines 
the components of a company’s vision statement. 
Having set the long-term goal, the company’s em-
ployees then proceed in a top-down approach in 
setting functional, divisional, therapeutic area, 
and territory plans that cover every single com-
pany function, from the world-wide to a regional, 
country, and finally local territory scale. As the 
table indicates, the company’s vision is gradually 
transformed to an overall strategic plan, and then 
respective business plans, therapeutic area strate-
gic plans, global and local marketing plans.

A company’s mission is a set of business objec-
tives and goals that attempt to bring the company 
closer to its desired vision. The company’s mission 
has thus been also called its reason for existence, 
credo, or creed. A typical biopharmaceutical mis-

Figure 8.1 The four P’s of a biopharmaceutical product
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Figure 1: the four P’s of a biopharmaceutical product
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sion statement would be the following statement: 
“we wish to become a market leader in human im-
munology therapeutics, growing our global volume 
sales by 10%, by the year 2015, harnessing biotech-
nology in the fields of rheumatoid arthritis, ulcer-
ative colitis, and psoriasis, in order to provide our 
prescribers and their patients the best in anti-TNF 
therapies, and thus becoming their partner-of-

choice.” Figure 3 indicates how a biopharmaceuti-
cal company can come up with its mission state-
ment.

We have just mentioned how a company’s mis-
sion statement is progressively transformed into 
functional, global and local plans. The whole strat-
egy cascade is further assisted by declaring the 
company’s guiding values, a valuable tool-set of 
ethical principles, business orientations and aspi-
rations that help guide the whole organization in 
its everyday performance. 

Strategy Level Responsibility time frame objectives example
Vision Top 5 global companies

Strategic plan CNS and cardiovascular leader in uS, 
europe, asia

business plan Sales and r&D investments equally in 
3 therapeutic areas

Therapeutic area 
strategy plan

Product X the leading anti-asthma 
choice by respiratory Drs

Global marketing 
plan

Intensive distribution, premium 
pricing, heavy advertising

local marketing
plan

Detailed marketing mix activity plan 
for product X in market y

Figure 2: Biopharmaceutical strategy framework

alternative names Role example
mission Set the starting points To become market leader in …
Corporate objectives Give directions by yearly growing by …
reason for existence unite the people by the year …
Credo Define product mix Harnessing biotechnology …

Figure 3: developing a biopharma mission statement5

Box 1: actelion’s strategy4

actelion’s four Strategic Principles describe the 
fundamental priorities required to reach its long-
term business objective – to become one of the top 
biopharmaceutical companies in the world:

1. Follow innovation where it leads: Pursue top qual-
ity science, internally and externally, balanced with 
medical need and commercial potential. 

2. retain the value of innovation: Develop projects 
ourselves and seek partners when necessary to 
maximize value.

3. excel in sales and marketing: expand innovative 
commercial capabilities to new customers and re-
gions. manage alliances, putting the product first.

4. Drive core values together: Culture of Innovation, 
Trust & Teamwork, open Communication, and 
results Driven.

Box 2: amgen’s mission and values6

amgen strives to serve patients by transforming the 
promise of science and biotechnology into therapies 
that have the power to restore health or even save 
lives. In everything we do, we aim to fulfill our 
mission to serve patients. and every step of the way, 
we are guided by the values that define us.

our mission: To Serve Patients
our Values: be Science-based; Compete Intensely 

and Win; Create Value for Patients, Staff and 
Stockholders; be ethical; Trust and respect each 
other; ensure Quality; Work in Teams; Collaborate, 
Communicate and be accountable.
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eNViRoNMeNtaL aNaLySiS
A biopharma’s strategic planning process includes 
four grand steps, namely: 1) environmental anal-
ysis (external and internal), 2) market segmen-
tation, targeting and positioning, 3) choosing a 
segment strategy, and 4) marketing planning and 
budgeting.

thE MaCroEnvironMEnt
The macroenvironment comprises of all societal 
forces that may affect the company’s operations to-
day or into the future. Biopharmaceutical market-
ers often focus on five or six major societal forces, 
namely demography, politics, economy, natural 
forces, technology and culture.

Demography is the study of human population 
characteristics, for example, size, location, density, 
age, gender, race, and occupation. These important 
parameters are closely monitored in the developed 
world, and one of the most useful monitoring tools 
is the periodic conduct of a population-wide cen-
sus. A census attempts to account for every single 
person in a given country, and may record numer-
ous population parameters, such as birth rate, fer-
tility rate, death rate, life expectancy, education, 
language, nationality, religion, ethnicity, marital 
status, and employment. The study of demograph-
ic parameters is significant for biopharmaceutical 
marketing for two critical reasons. First, they give 
an estimate of market segment size for the prod-
ucts to be marketed. Second, they describe im-
portant characteristics of each segment identified 
that are inter-related to the product characteris-
tics, and thus give an indication of the importance 
of each segment on the product’s marketing. For 
example, a common demographic segmentation of 
the population is groups of people born over cer-
tain periods of time, such as the baby boomers, or 
people born en masse following the Second World 
War between the years 1946 and 1964. This gener-
ation will be turning into senior citizens following 
2010, a very significant statistic for biopharmas 
active in neurological diseases often manifesting 
among seniors.

The political environment is of paramount 
importance to the biopharmaceutical industry. 
This includes the national, federal, state, city, and 
municipal authorities who set all health-related 

laws, regulations, and decrees, and thus influence 
almost every aspect of biopharmaceutical market-
ing. For example the political environment is criti-
cal in approving a patent, a clinical trial, a product 
to be commercially launched, the on-going phar-
macovigilance process, the product’s pricing, reim-
bursement, inclusion into formularies, etc. 

The economic environment plays another im-
portant role for the biopharma industry. First, 
the relative strengths of national economies play 
a direct role in stock market valuations and fi-
nancings, a make-or-break process important for 
biopharmaceutical research and development. Sec-
ond, national currency fluctuations play a role in 
imports and exports, as well as global profitability 
of biopharmaceutical multinational corporations. 
Third, the economic power of national govern-
ments dictates their healthcare policies, including 
the pricing of new treatments, the reimbursement 
of hospital treatments, medicines and diagnostics, 
as well as the life-long insurance coverage and pen-
sion schemes of their countries’ citizens. Fourth, 
the economic power (purchasing power) of a coun-
try’s citizens plays a significant role in seeking di-
agnosis and treatment, paying for new medicines, 
or covering the required co-payment for healthcare 
products and services they receive.

As far as the natural environment is concerned, 
a biopharmaceutical company is dependent on the 
availability of natural resources, such as raw ma-

Box 3: abbott financial review 20107

In 2010, the u.S. government passed health care 
reform legislation which included an increase 
in medicaid rebate rates and the extension of 
the rebate to drugs provided through medicaid 
managed care organizations beginning in 2010. 
The legislation also imposes annual fees to be paid 
by pharmaceutical manufacturers and medical 
device companies beginning in 2011 and 2013, 
respectively, as well as additional rebates related to 
the medicare Part D “donut hole” beginning in 2011. 
In addition to a one-time charge of approximately 
$60 million to reduce deferred tax assets associated 
with retiree health care liabilities related to the 
medicare Part D retiree drug subsidy, the legislation 
negatively impacted abbott’s performance by more 
than $200 million in 2010 and that is expected to 
increase to more than $400 million in 2011.
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terials, water, air, energy, and more. In addition, it 
requires protection and safety from natural disas-
ters, such as hurricanes, floods, earthquakes, tsu-
namis, etc. Furthermore, it needs to abide to strict 
regulation concerning the natural environment, 
for example air pollution, sewage management, 
crop contamination, accidental cross-breeding 
from transgenic species, etc.

The technological environment refers to a bio-
pharmaceutical company’s access to high-technol-
ogy academic institutions, highly educated per-
sonnel, technology incubators and incentives, IP 
protection, available IP, new ideas, tools, devices, 
platforms, and technologies, venture capital and 
mature stock markets, and more. The biopharma-
ceutical industry is especially technology-hungry 
due to the very nature of genetic manipulations 
needed to produce new therapeutics, vaccines, or 
diagnostics. It is an explained phenomenon, there-
fore, that countries possessing highly-advanced 
technological environments have been the effec-
tive beacons for biotechnology advancement, and 
are also associated with biotechnology IP produc-
tion and commercialization.

Another aspect of the macroenvironment is 
the cultural environment, not so much related 
with fine arts and humanities, but instead the one 
referring to the common attitudes, values, beliefs, 
and behavior that defines a country’s existence. 
For example, the attitudes and beliefs toward age 
and gender, and health and disease, are some of 
the important factors defining a country’s atti-
tudes versus the life-saving products and services 
of a biopharmaceutical company. Furthermore, 
the citizens’ beliefs on genetic manipulation of 
the DNA, monoclonal antibodies, diagnostic DNA 
testing, stem cell research, and transgenic organ-
isms also play a critical role in defining their re-
sponses toward healthcare biotechnology. A bio-
pharmaceutical company’s future, therefore, is 
inextricably related to each market’s culture, and 
huge and continuous efforts need to be allocated 
toward public education, public relations, and web 
communications for the company’s messages to 
become known and accepted.

portEr’S FivE ForCES ModEl
A very practical, and by now famous, external 
analysis tool is based on the five forces’ model, 
originally proposed by Michael Porter of Harvard 
Business School in 1979.8 According to this model, 
the five forces affecting the industry are: 1) indus-
try competitors, 2) new entrants, 3) suppliers, 4) 
buyers, and 5) substitutes. Let’s analyze them one 
by one.

Industry competitors: This force is de-
scribed by the number of existing competitors, 
their respective products, their competitive advan-
tages (product differentiation or lower cost), their 
market shares, the total market and competitor 
growth, the maturity of the market and the com-
petitors, the competitor strategies, their alliances, 
etc. It is also associated with reduced competition 
(due to competitors falling into bankruptcy or di-
versifying into other markets), as well as the bar-
riers to exit (for example stock market conditions, 
government limitations, or patient outcry) when a 
competitor wishes to exit the marketplace.

New entrants: This force refers to the num-
ber of competitors who are attempting to enter the 
specific market. For a biopharmaceutical company 
with commercialized products fighting Alzheim-
er’s disease, new entrants could become potential 
competitors in Alzheimer’s per se, or in the greater 
therapeutic area of neurology. The rate and number 
of new entrants is related to the existing “barri-
ers to entry”. These barriers are existing either due 
to governmental regulations, or specific market 
conditions, or characteristics and strengths of the 

Box 4: amgen’s marketed products9

We market our principal products, aranesp, ePoGeN, 
Neulasta, NeuPoGeN and eNbrel in supportive cancer 
care, nephrology and inflammation. Certain of our 
marketed products face, and our product candidates, 
if approved, are also expected to face, substantial 
competition, including from products marketed by 
large pharmaceutical corporations, which may have 
greater clinical, research, regulatory, manufacturing, 
marketing, financial and human resources than we 
do. our products’ competitive position among other 
biological and pharmaceutical products may be based 
on, among other things, safety, efficacy, reliability, 
availability, patient convenience/delivery devices, price, 
reimbursement and patent position and expirations.
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incumbents themselves. For example, governmen-
tal regulations impose clinical trial, marketing 
approval, pharmacovigilance, pricing, reimburse-
ment, formulary, and custom duties and taxation 
barriers. Industry incumbents impose economies 
of scale, lower cost base, preferential relationships 
with regulators, prescribers and the media, access 
to distribution channels, competitive advantages, 
intellectual property, internal know-how, and 
therapeutic area expertise. Furthermore, market 
conditions posing an entry barrier may be access 
to financing and incentives, exit opportunities 
through robust stock market exchanges, “buy lo-
cal” campaigns, or historic barriers.

Suppliers: This is an important force for 
the biopharmaceutical industry, referring to the 
bargaining power of industry’s suppliers. For 
biopharmaceutical companies, important suppli-
ers are those providing raw chemicals, or facil-
ity constructors, lab tool and reagent providers, 
contract research organizations (CRO), contract 
manufacturers, formulation specialists, syringe 
manufacturers, and others. These suppliers exert 
a bargaining pressure on biopharmaceutical com-
panies, which is related to the availability of alter-
native manufacturers, their costs charged, the im-
portance of uninterrupted supply, their desire to 
forward-integrate (for example a CRO planning to 
commercialize biopharmaceuticals of its own), and 
the quality of products and services provided.

Buyers: Biopharmaceutical companies are 
faced with three different classes of buyers. First, 
their immediate targets, i.e. physicians prescrib-
ing their products. Second, individual diagnosed 
patients suffering from diseases treated by bio-
pharmaceuticals, often called individual buyers. 
Third, biopharmaceutical companies often have to 
convince hospitals, state insurance funds, private 
insurance companies, or pharmacy benefit orga-
nizations (PBOs) to include their products in their 
critical reimbursement or formulary lists. These 
buyers are called institutional buyers and also pos-
sess a significant bargaining power versus the bio-
pharmaceutical industry.

Substitutes: This force refers to the availabil-
ity of therapeutic alternatives to the biopharma-
ceuticals themselves. Substitution may arise from: 
1) other branded biopharmaceuticals, 2) branded 
chemical (traditional) medicines, 3) generic sub-

stitutes, 4) diet and exercise, 5) occasionally psy-
chological (non-pharmacologic) support, 6) alter-
native treatments (e.g. homeopathy, yoga, ancient 
Chinese medicines, ancient Indian medicines, 
herbal remedies, meditation, acupuncture, etc.). 
Although the highly sophisticated technology of 
biopharmaceuticals, as well as the chronic and se-
vere characteristics of certain indications are not 
easily substituted or treated by alternatives, the 
significant level of patients discontinuing their 
biopharmaceutical therapies due to low tolerance 
and adherence, makes these patients candidates 
for alternative (and more “natural”) treatments.

StaKeHoLdeR aNd tReNd 
aNaLySiS

thE CorporatE StakEholdEr ConCEpt
Corporate stakeholders are all those groups of 
individuals who may affect, or be affected by, the 
biopharmaceutical company’s actions. Stakeholder 
theory was first popularized by Edward Freeman 
in 1983, and today is a critical component of a 
company’s strategic management process.10 The 
existence of distinct stakeholder groups, their in-
dividual needs and wants, their influence on the 
organization, as well as the means by which a bio-
pharmaceutical enterprise may interact with and 
manage this relationship for the benefit of both 
sides is of paramount importance for its long-term 
success and sustainability.

Who arE biopharMa’S StakEholdErS?
A biopharmaceutical company stakeholder is any 
individual or group that can be influenced by, or 
exert an influence on the company, whether a 
positive or a negative one. Stakeholders have often 
been distinguished in: 1) primary, that is individ-
uals who are directly affected by an organization’s 
actions, 2) secondary, that is those who are indi-
rectly affected, and 3) key, that is primary/second-
ary stakeholders who play a significant role for the 
organization, either directly or indirectly. Looking 
into the biopharmaceutical industry, one would 
quickly identify three major stakeholders, namely 
prescribers, regulators, and patients. 

However, a quick look into Figure 4 would 
reveal a long list of important stakeholders. For 
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example, patient families and advocates, primary 
care physicians, health management organizations 
(HMOs), nursing homes, pharmacists, social work-
ers, reimbursement funds, national registration 
and drug organizations, as well as formulary com-
mittees, all play an active and critical role in bio-
pharmaceutical industry’s regulation, profitability, 
and sustainability. A thorough identification, char-
acterization, and plan of action for each individual 
stakeholder category are therefore an integral part 
of a biopharmaceutical company’s strategic plan-
ning cascade.

StakEholdEr analySiS
Stakeholder analysis is the process of identify-
ing each individual stakeholder group, describ-
ing their respective role, defining their needs and 
wants, and predicting their attitude and potential 
response to a specific action by the biopharmaceu-
tical organization, and managing that response 
to the benefit of the biopharmaceutical organiza-
tion. For example, if a biopharmaceutical company 
plans to launch an innovative and expensive new 
biopharmaceutical, it needs to identify the poten-
tially positive reaction from patient advocates and 
assist in having their voice heard by the regulators, 
while at the same time predicting the objections of 
a formulary committee and trying to identify ways 
for potential inclusion and reimbursement. Figure 
4 identifies the industry’s key stakeholders, and 

describes their respective roles, needs and critical 
issues for the industry to manage.

When conducting a stakeholder analysis, the 
biopharmaceutical company executives need to 
identify the groups involved, what is their reason 
for existence, what matters, why, and when, and 
what are the potential consequences for the com-
pany. Furthermore, as far as the biopharmaceuti-
cal company is concerned, what is their potential 
sales-impact (upside or downside), how can they be 
managed, who needs to do what, by when, and at 
what cost for the organization so that all potential 
upsides are maximized and downsides are mini-
mized or eliminated, if possible.

trEnd analySiS
Completing the first part of their external environ-
ment analysis, biopharmaceutical companies then 
become occupied with what are the expected major 
trends (societal, governmental, prescriber, patient, 
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Figure 4: Pharmaceutical environment’s major stakeholder characteristics5

Box 5: astrazeneca’s stakeholders11

Health is something that connects us all. In our 
mission to make a meaningful difference to the 
world’s health, we work closely with governments 
and regulators, those who pay for healthcare, our 
partners in industry and academia, and doctors. 
Through our activities we touch a great number of 
people’s lives and we are acutely conscious of our 
responsibility to patients and society in general.
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public) that may affect their strategic planning 
horizon, and what is their respective expected 
impact. Having defined these trends, each team 
then sets about defining internal responsibilities 
in managing the impact of all major trends, as well 
as deadlines involved, and resources required to 
effectively responding and/or adapting to poten-
tial marketing environment changes. Figure 5 de-
scribes a trend analysis template that may be used 
by biopharmaceutical industry marketers.

CoMPetitiVe aNaLySiS
The competitive analysis process is comprised of 
knowledge gathering and analysis, competitor 
identification, strategic rationale analysis (the way 
each competitor competes), competitive advantage 
analysis (what makes them unique), and SWOT 
analysis (their strengths, weaknesses, opportuni-
ties, and threats — see below). In addition, product 

portfolio analysis (their products, price, place, pro-
motion), attribute analysis (customer needs satis-
faction), market share and growth analysis, as well 
as organizational analysis (how big they are, where 
they are based, functional division, organizational 
structure, and subsidiaries). The expected outcome 
of a thorough competitive analysis is the formula-
tion of a robust internal competitive strategy, its 
implementation, constant monitoring and its ad-
justment over the planning horizon.

StratEgiC rationalE
A biopharmaceutical competitor’s strategic ratio-
nale is comprised of their corporate mission (see 
above), their competitive stance (offensive, de-
fensive, imitator, niche player), their competitive 
advantages used in the battlefield (product char-
acteristics, price, or cost-base), as well as their cho-
sen image (positioning) in the minds of their cus-
tomers (see below), and their strategic responses 
(observed or anticipated) to industry moves (for 
example how would they react if another biophar-
maceutical company reduced the prices of their fu-
ture portfolio?).  

Thorough analysis of a competitor’s strategic 
rationale gives critical insights to every compet-
ing biopharmaceutical company. For instance, it 
reveals their strengths and weaknesses, it predicts 
their future moves, and it counters their attacks, 
or maximizes the effectiveness of the strategies 
chosen to fight them. Figure 6 describes how bio-
pharmaceutical companies analyze their competi-
tors, by rating their organizational and product 
parameters on a scale of 1 = Lowest to 10 = Highest 
competitive advantages versus their own profile. 
Furthermore, as strategic brainstorming contin-
ues, a biomarketing core team can come up with 
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Figure 5: identify important emerging trends for a biopharmaceutical brand5

Box 6: Novartis healthcare portfolio12

While healthcare remains a growth industry, both 
positive and negative trends are impacting the 
way we operate. on one hand, rapid aging of 
the population, greater access to healthcare in 
emerging markets and advances in science create 
opportunities to enhance the lives of patients.

at the same time, an uncertain economy 
and regulatory reform exert downward pressure. 
Tensions will grow as healthcare spending outpaces 
economic growth.

Novartis has a clear vision for how to navigate 
these pressures to meet changing customer needs 
and strengthen our leadership over the next five 
years. our strategy of focused diversification helps 
us to fully leverage the changes occurring in our 
industry, while also balancing risk.
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a detailed product head-to-head analysis for their 
therapeutic area planned for commercial launch 
(see Figure 7).

iNteRNaL aNaLySiS

rESourCE analySiS
A biopharmaceutical company’s resource analy-
sis would not be complete if it did not focus on 
all three types of resources available, namely tan-
gible assets, intangible ones, and organizational 
capabilities. A biopharmaceutical company’s tan-
gible assets include their land properties, office 
and laboratory facilities, equipment, reagents and 

date / analyst
grading 1 = Lowest, 5 = average, 10 = Highest
aspect Parameters Product a Product B Product C

Competitor assumptions New products

Various
Positioning Current
Various
SWoT analysis
Customer need efficacy 5 7 9
Various 8 8 7
Industry competition Sales volume 5 5 8
Various 8 8 9
Product line competition Strategy 7 7 5
Various 8 5 9
organizat competition marketing structure 7 8 6
Various 8 8 9

Figure 6: Biopharma competitor analysis5

Product a Product B Product C Product d
ProDuCT ComParISoN

International Non-proprietary Name
other

ClINICal DaTa ComParISoN
SIDe eFFeCTS

Hypertension
other

marKeTING
Positioning
other

Figure 7: Biopharmaceutical head-to-head product analysis5

Box 7: uCB’S strategic rationale13

In 2004, uCb was a diversified pharmaceuticals, 
chemicals and films conglomerate. The 
transformation of uCb into a biopharmaceutical 
company, with a development portfolio of small- 
and large-molecule drugs, began in 2004 with the 
acquisition of Celltech, the leading british biotech 
company, and the divestment of noncore businesses 
in 2005. The acquisition of Schwarz Pharma in 
2006 enriched the company’s late-stage pipeline, 
enhancing the company’s short- to mid-term 
commercial potential.
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chemicals, raw materials on hand, tissue cultures 
and test animals, office furniture and supplies, 
informational technology, communication infra-
structure, and more. For a young biopharmaceu-
tical start-up very few of these tangible resources 
are fully paid-for, while most are leased on a short 
or longer-term basis. 

The respective intangible assets include, first 
and foremost, its patents, upon which their fu-
ture product portfolio will be based. In addition 
to internally created patents, additional patents 
will have been in-licensed and now belong to the 
biopharmaceutical company’s patent portfolio. 
Furthermore, several trademarks will by now have 
been registered, its scientific personnel will defi-
nitely be responsible for dozens of trade secrets, 
while freedom-to-operate will also have been pur-
chased for those missing technologies that are 
needed for product commercialization.

In addition to tangibles and intangibles, bio-
pharmaceutical companies will also possess cer-
tain organizational capabilities that are difficult to 
match by their future competitors. For example, the 
companies’ founders are all trained molecular bi-
ologists and pharmacologists who have a direct in-
depth knowledge of the entire R&D process. They 
also have preferential access to their alma matter’s 
IP portfolio, as well as an impressive scientific pub-
lication track record and personal knowledge of the 
national neurology and immunology medical asso-
ciations’ boards. These are famed opinion leaders 
with whom they liaise almost daily and plan to use 
them as future advisors and spokespersons. Fur-
thermore, the company is located at an incubator 
with superb facilities and shared resources, they 
have secured exclusivity contracts for their raw 
materials, they have devised a bioreactor concept 
that is unique in the industry, and also share a ded-
ication, open communication, camaraderie, and 
academic atmosphere that makes a biopharma-
ceutical company an ideal place to work for bright 
industry scientists and marketers. Taken together, 
their tangible and intangible assets, as well as their 
unique organizational capabilities make them an 
empowered organization that is poised to quickly 
capitalize on their impressive IP portfolio.

Situational analySiS
The second component of their internal analysis 
focuses around the characteristics of the overall 
healthcare market, their targeted therapeutic area, 
their unique competitive advantages, as well as ev-
ery other organizational aspect, and how these char-
acteristics compare with those of the major industry 
competitors. By identifying and analyzing several 
of these parameters and comparing them with the 
competition, a biopharmaceutical company can not 
only describe their market segment attractiveness, 
but also their company’s position vis-a-vie the com-
petition. Figure 8 provides a detailed example of a 
biopharmaceutical situational analysis.

SWot analySiS
Countless models and tools have been proposed to 
assist marketers in their marketing planning quest. 
One of the most widely used is the SWOT analysis 
(stands for Strengths, Weaknesses, Opportunities, 
and Threats), originally proposed by Albert Hum-
phrey at Stanford University. This analytic process 
is focused on a given business objective or venture, 
and analyzes both internal (strengths and weak-
nesses), and external characteristics (opportuni-
ties and threats) that define its probabilities for 
achievement. For example, a biopharmaceutical 
SWOT analysis may be associated with the com-
mercial viability of the biopharmaceutical com-
pany, or the eventual marketing launch of its lead-
ing drug candidate in the United States market. 
SWOT analysis is a useful strategic analysis tool in 
biopharmaceutical marketing. It is imperative, that 
should a SWOT analysis indicate that a given proj-
ect is not achievable, in a well-thought, objective 
manner which is validated by all participating orga-
nizational functions (R&D, regulatory, marketing, 
legal), then a different business objective should be 
pursued instead.

Box 8: abbott’s pharmaceutical portfolio14

Humira, abbott’s biologic for six different 
autoimmune diseases, is approved in 83 countries 
and treats nearly 500,000 patients worldwide. With 
the global penetration rates of biologics still low 
across indications, there continues to be significant 
potential for many more patients to benefit from 
treatment with Humira.
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To perform a biopharmaceutical SWOT analy-
sis four essential steps need to be completed. First, 
a set of pertinent business parameters need to be 
selected as indicators of strengths, weaknesses, 
opportunities, and threats. Second the parameters 
need to be weighted, in order for a final score to 
be derived. Third, the relevant business segments 
need to be chosen for analysis. Finally, all business 
segments are scored, and are compared with each 
other for viability and a priority rating is derived. 
Figure 9 describes a basic SWOT model that can be 
used for a biopharmaceutical SWOT analysis.

As far as the biopharmaceutical strategic pa-
rameters to be used as indicators, Figure 10 lists a 
large number of the most commonly used indica-
tors for S-W-O-T analysis in the industry.

MaRKet SegMeNtatioN

What iS a MarkEt SEgMEnt
The second phase of strategic analysis, includes the 
analysis of their market segmentation, profiling, 
targeting and positioning. Before we can start, we 

Factor Market attractiveness S M w Company position S M w

marKeT
Size
other

ProDuCT
PlC stage

other
ComPeTITIoN

Concentration
other

ProFITabIlITy
Profit
other

PerSoNNel
Structure
other

oTHer FaCTor
Team spirit
other

Figure 8: Biopharma situational analysis5

(S:Strong, M:Medium, w:weak)

Segment a Segment B Segment C
Strengths & weaknesses (Sw) weight Rating Score Rating Score Rating Score

Parameter a
Parameter b
Total 100

opportunities & threats (ot) weight Rating Score Rating Score Rating Score
Parameter C

Parameter D

Total 100
Figure 9: Biopharmaceutical Swot analysis5
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need to give a brief definition of a market segment. 
A market segment is a group of individuals or or-
ganizations (individual or institutional consum-
ers) that have similar characteristics making them 
have similar needs for products or services.

Let’s think of some potential market segments 
in the biopharmaceutical industry. First, patients 
suffering from rheumatoid arthritis, in need for a 
new safe and effective medicine that will improve 
their quality of life. Second, private medical spe-
cialists in rheumatology who are in need for a new 
medicine to prescribe to their chronic patients. 
Third, the state health insurance fund covering all 
state employees, which is in need for a new safe and 
effective RA medicine, that will be not only finan-
cially beneficial in the long-term, but will also re-
duce morbidity and absenteeism among the state 
employee patients. Here’s some defining criteria 
that will reduce their confusion from the outset: 
1) a market segment is distinguishable from other 
segments; 2) a segment is homogeneous; 3) a seg-
ment responds similarly to a market action, e.g. 
a medicine’s commercial launch; 4) a segment is 
reachable by a given market action, e.g. a promo-
tional campaign; 5) a segment is commercially 
meaningful, e.g. a single global patient with lim-
ited adherence to prescribed medicines cannot be 
a viable commercial segment, 6) a segment may ap-
pear, change characteristics or disappear, making 
market segmentation a continuous and evolving 
process.

What iS MarkEt SEgMEntation
Market segmentation is the process of dividing a 
biopharmaceutical market into distinct market 
segments. As mentioned above, crude market seg-
mentation would suggest the existence of three 
groups, namely physicians, patients, and institu-
tional buyers. However, by following the segment 
criteria described above, the patient group could 
be further sub-divided into the following seg-
ments: 1) never diagnosed, 2) seeking the advice 
of a physician, 3) newly diagnosed, 4) placed on a 
diet, 5) prescribed a medication for the first time 
(“pharmacologically naive”), 6) prescribed a new 
medication (“switching patients”), 7) patients not 
responding to therapy (“non-responders”), 8) pa-
tients not adhering to therapy (“non-compliant”), 
and more.

There are multiple variables used for bio-
pharmaceutical market segmentation. The most 
commonly used are: 1) geographical (e.g. country 
characteristics, population, climate, etc.), 2) de-
mographic (e.g. age, gender, education, income, 
standard of living, etc.), 3) psychographic (e.g. 
personality, lifestyle, values, attitudes, etc.), 4) be-
havioral (e.g. needs, usage, loyalty, adherence, etc.), 
5) technological (motivation, attitudes versus bio-
technology), 6) pathological (e.g. signs and symp-
toms, years after diagnosis, relapsing, morbidity, 
mortality, quality of life), 7) pharmacological (e.g. 
previously untreated, on treatment, non tolerated, 
non-adherent, switching, etc.), and others.

It is imperative that these patient segments 
are all important to a biopharmaceutical company, 

S (internal) w (internal) o (external) t (external)
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Figure 10: Common examples of factors used in a biopharmaceutical Swot analysis5
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and special marketing plans may be created for 
each one in the future. In general, a biopharmaceu-
tical marketer is faced with four market segmen-
tation steps: 1) segment identification, 2) segment 
analysis (profiling), 3) segment evaluation (market 
attractiveness analysis), and 4) segment selection 
(targeting). We will study these four steps in de-
tail below. First, we will focus on segment identi-
fication and profiling, especially among physicians 
and patients.

SegMeNt aNaLySiS (PRoFiLiNg)
Having identified a series of distinct market seg-
ments, industry marketers are faced with the task 
of analyzing these segments in detail, a process 
called segment profiling. The goal of profiling is 
three-fold: 1) identify segment characteristics that 
are pertinent to a given biopharmaceutical product 
and rate them for importance (e.g. volume market 
potential), 2) identify product characteristics that 
are pertinent to the given segment’s needs and rate 
them (e.g. safety, efficacy), and 3) based on steps 1 
and 2, rate the market attractiveness of the chosen 
segment for the given biopharmaceutical product 

(e.g. primary, secondary, etc.). Figure 12 provides a 
template for performing a biopharmaceutical seg-
ment analysis (Step 1), while Figure 13 gives an 
example of a biopharmaceutical product attribute 
analysis (Step 2).

Based on the above two templates, the case is 
made for the primary market segments to be tar-
geted. A more detailed segment profiling is then 
performed, where industry marketers attempt to 
closely monitor today’s market characteristics, and 
further extrapolate these into the future in an at-
tempt to forecast the market segment evolution 
over the planning period (usually three, five, or ten 
years ahead). Based on the above primary segment 

Market potential ther area a ther area B ther area C
Potential market size
available market size
other

opportunity ther area a ther area B ther area C
market growth
Number of competitors
other

Figure 12: Biopharmaceutical segment analysis5

Product your Prescribers Competitor a Competitor B
attribute importance Score importance Score importance Score

efficacy
Safety
other

your Patients Competitor a Competitor B
importance Score importance Score importance Score

efficacy
Safety
other

Figure 13: Biopharmaceutical product attribute analysis5

Box 9: Roche’s avastin sales performance in 201015

Global sales of avastin (bevacizumab), for advanced 
colorectal, breast, lung and kidney cancer, and for 
relapsed glioblastoma (a type of brain tumour), rose 
9% to 6.5 billion Swiss francs, reflecting continued 
positive uptake of the product overall. Sales growth 
in Western europe (7%) was driven primarily by 
continued uptake for breast cancer and improved 
uptake for colorectal and lung cancer.



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 66

profiling, marketers can then derive the biophar-
maceutical product’s global market potential over 
the planning period, by incorporating even more 
prescriber-, patient, and product attributes and as-
sumptions.

idEntiFying a MarkEt SEgMEnt’S attraCtivEnESS
When biopharmaceutical market segments, for 
example several disease indications, are profiled 
in detail, comparisons can be made as far as their 
respective market attractiveness is concerned. 
Figure 14 provides a useful market segment at-
tractiveness template for comparing four separate 
therapeutic indications with each other while Fig-
ure 15 provides insight in defining sub-segments 
of a biopharmaceutical brand’s potential market, a 
basic parameter in identifying a market segment’s 
attractiveness.

The marketing literature abounds with several 
market attractiveness models in the form of matri-
ces. Two of these, originally proposed by business 
consultants The Boston Consulting Group (BCG, 
www.bcg.com) and McKinsey & Company (www. 
www.mckinsey.com/) are especially well-known in 
the biopharmaceutical industry, and are shown in 
Figures 16 and 17, respectively. In the first, prod-

ucts are rated as “stars, cash-cows, question marks, 
or dogs” for their respective market attractiveness, 
while in the second the products’ market attrac-
tiveness (high, medium, low) is plotted versus their 
respective marketing position (high, medium, low) 
to give a nine-square product comparison matrix.

phySiCian proFiling
The American Medical Association (AMA) reports 
815,000 US-licensed physicians in 2009, belonging 
to dozens of medical specialties. This group is a de-
finitive market segment for the biopharmaceutical 

weight Segment a Segment B Segment C Segment d
Criteria 1=High, 5=Low gP oB/gyN Paediatric oncology

Disease incidence
Disease prevalence
other

Figure 14: identifying biopharmaceutical market segment attractiveness5

total population 100%
Potential market Disease sufferers 20%

asymptomatic 5%
available market Symptomatic 15%

Not seeking treatment 5%
Qualified available market Seeking treatment 10%

Put under observation 11%
Target market Treatment compliant 7%
Penetrated market receiving biopharmaceutical 3%

Competitive biopharmaceutical 2%
our market share 1%

Figure 15: defining sub-segments of a biopharmaceutical brand’s potential market5

Box 10: abbott’s pharmaceutical pipeline16

•	 18 million people have alzheimer’s disease. This 
figure is expected to double by 2015 as worldwide 
populations continue to age.

•	 100 million women worldwide suffer from 
endometriosis, a condition that can cause pain 
and infertility.

•	 50 million adults in the united States and europe 
have chronic kidney disease, and the number of 
patients is rapidly increasing.

•	 80% of hepatitis C infections become chronic, 
which can potentially lead to long-term 
complications.
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industry; however, detailed market segmentation 
is essential before any biopharmaceutical company 
embarks on marketing its products and services to 
the entire group.17 A simple calculation will verify 
the importance of physician market segmentation 
and profiling.

Biopharmaceutical products often target small 
patient populations (small market segments are 
called specialty or niche), biopharmaceutical com-
panies are typically small organizations, and the 
available sales and marketing budgets and orga-
nizations are limited. It becomes apparent that 
physicians need to be carefully identified, profiled, 
segmented, and the ideal segments to be preferen-
tially focused on, so that the biopharmaceutical 

companies involved manage to achieve the optimal 
promotional presence (“share of voice”) with every 
physician involved.

Prescribing physicians can be segmented ac-
cording to multiple variables, for example:

•	 Attitudes versus biopharmaceutical 
companies, e.g. apathetic, hostile, 
friendly, enthusiastic, collaborative.

•	 Attitudes versus patients, e.g. 
remote, strict, communicative, 
friendly.

•	 Benefits sought, e.g. efficacy, safety, 
tolerability, savings, adherence, and 
formulary.

ReLatiVe MaRKet SHaRe (Cash generation)

Low High
M

a
RK

et
 g

Ro
w

tH
 

Ra
te

 (C
as

h 
us

ag
e)

High QueSTIoN marKS STarS

Low DoGS CaSH CoWS

Figure 16: the BCg matrix

MaRKet attRaCtiVeNeSS

Criteria: disease prevalence and incidence, healthcare dollars, 
pharmaceutical treatment dollars, patent protection, disease awareness, 

disease diagnosis, in-patient beds, access to care, market growing, 
reimbursement available

High Medium Low

Co
M

Pe
ti

ti
V

e 
Po

Si
ti

o
N

Cr
it

er
ia

: F
ir

st
-in

-c
la

ss
, e

ffi
ca

cy
, s

af
et

y,
 

to
le

ra
bi

lit
y,

 o
ns

et
 o

f a
ct

io
n,

 d
ur

at
io

n 
of

 a
ct

io
n,

 fo
rm

ul
at

io
n,

 fr
eq

ue
nc

y 
of

 
ad

m
in

is
tr

at
io

n,
 c

on
tr

a-
in

di
ca

ti
on

s,
 

co
m

pa
ny

 b
ra

nd
, p

ro
du

ct
 b

ra
nd High Invest Selective Growth Grow or abandon

Medium Selective Growth Grow or abandon Harvest

Low Grow or abandon Harvest Divest

Figure 17: the ge/McKinsey matrix



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 68

•	 Brand loyalty, e.g. only others, only 
ours, mixed, balanced.

•	 Brand usage, e.g. light, medium, 
heavy, and dedicated.

•	 Disease characteristics, e.g. chronic, 
severe, debilitating, relapsing, 
progressive, final-stage.

•	 Prescriber readiness to prescribe, 
e.g. unaware, aware, interested, 
prescribing.

•	 Product specific, e.g. chemical, 
traditional, reference, biochemical, 
revolutionary, experimental, most 
effective, safest.

CrEating a biopharMaCEutiCal produCt 
StratEgy
Having segmented their target physicians with 
some of the variables mentioned above, biophar-
maceutical marketers may then set-out to create 
targeted promotional strategies geared at satisfy-
ing the individual needs and wants of each pre-
scriber group identified and profiled. For example, 
science-based prescribers may be offered access 
to clinical trials, inclusion into advisory boards 
or as trainers and speakers, or scientific journal 
subscriptions. Therapy-minded prescribers may be 
offered scientific bibliographies, medical reference 
textbooks, diagnostic tools and charts, and patient 
diaries and information to distribute. Finally, 
economy-minded prescribers may be targeted with 
patient adherence guidelines, pharmacoeconomic 
analyses, generic alternatives, etc.

patiEnt proFiling
According to the U.K.’s Multiple Sclerosis Society 
(MS, www.mssociety.org.uk/), the disease is the 
most common disabling neurological condition 
affecting young adults. Around 100,000 people in 
the UK have MS, of which approximately 20% have 
benign MS, 15% have primary progressive, and 
65% eventually developed secondary progressive 
disease.18

One of the most widely used methodologies 
for patient profiling includes the epidemiology tree 
analysis (commonly referred to as “patient flow” 
analysis). This is a method following every single 
patient along their disease progression, starting 

from undiagnosed patients, and moving into those 
seeking medical advice, those referred to a special-
ist, those not assigned to therapy, the patients re-
ceiving therapy, dropping out of therapy, switch-
ing medications, relapsing, worsening, etc. If every 
single disease probability is plotted on an epidemi-
ology tree, complete with detailed statistics and 
validated from various sources (medical societies, 
patient associations, medicines prescribed and 
consumed, patient hospitalizations, etc.) then a 
detailed patient profiling emerges.

Armed with epidemiology tree information, 
biopharmaceutical marketers may create targeted 
promotional actions tailored at individual seg-
ments. For example, for undiagnosed patients a 
campaigns urging them to visit a physician, for 
patients on medication an adherence-improving 
campaigns, for patient families an educational 
campaign, etc. Let’s not forget that biopharmaceu-
tical marketing may depend on occasional market 
assumptions, but is far from being an abstract and 
subjective procedure. Instead, it is science-based, 
depends on continuous prescriber and patient sur-
veys, is validated with multiple inputs, and tries to 
eliminate subjectivity and bias everywhere these 
may occur. Besides, the rise and fall of young bio-
pharmaceutical companies, relies on the careful 
strategic analysis, including market segmentation, 
targeting and positioning we are studying.

Box 11: amgen’s business overview19

We maintain sales and marketing forces primarily in 
the united States, europe and Canada. We have also 
entered into agreements with third parties to assist 
in the commercialization and marketing of certain 
of our products in specified geographic areas. 
Together with our partners, we market our products 
to healthcare providers, including physicians or their 
clinics, dialysis centers, hospitals and pharmacies. 
most patients receiving our principal products 
for approved indications are covered by either 
government or private payer healthcare programs, 
which influence demand. The reimbursement 
environment continues to evolve with greater 
emphasis on both cost containment and 
demonstration of the economic value of products.
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iNtRoduCtioN

In the 21st Century, it is imperative that we 
break down the barriers between intra-univer-
sity entities as well as between university and 

industry, so we can develop entrepreneurial scien-

tists and engineers. As emphasized by Friedman, 
the growing industries around the world, involve 
the STEM (Science, Technology, Engineering, and 
Mathematics) disciplines1. Scientists and engi-
neers need to understand business principles and 
our business students need a basic understand-
ing of science and technology. In today’s world, we 
need innovative entrepreneurs, who are adaptable 
to changing world economies. As Pink states, both 
left brain and right brain skills are needed. Tech-
nical skills with no social, emotional and business 
intelligence will not lead to success2.
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While suggestions for changes in business 
education’s role in the development of bioentre-
preneurs are few, a small number of recent articles 
have created the beginnings of a research stream 
in this area. For instance, working from the prem-
ise that the most deficient of bioentrepreneurship’s 
three pillars is “scientific and managerial” talent, 
Meyers and Hurley present a review of bioentre-
preneurship programs in the USA and identify 
skill sets needed to improve commercial success.3 

In a similar vein, York, McCarthy and Darnold 
state that there is a lack of the types of business 
skills needed for successful commercialization of 
bioscience endeavors and that the development of 
these skills is often (more out of necessity) a func-
tion of experiential than rote knowledge.4 In other 
words, being able to “see” situations or issues from 
an appropriate business perspective is often more 
critical than knowing about those situations and 
issues. They suggest that acquisition of these skills 
is aided by appropriate bioscience entrepreneur-
ship education. Progressing a bit further, Brown 
and Kant discuss how students, who identified 
deficiencies in their programs of study, created 
organizations to aid themselves in overcoming 
these business-based knowledge deficits.5 The au-
thors’ qualitative research endeavor also suggests 
that biotechnology researchers often lack core 
new-business-development skills, especially in the 
areas of marketing, operations and project man-
agement, legal issues, and finance, all required to 
create a competitive business plan. Together these 
studies suggest that a deeper, and perhaps formal, 
understanding of basic entrepreneurial business 
principles and their application can facilitate ef-
forts at commercializing biotechnology-based in-
novations. 

Using a grounded theory type approach that 
focuses on the activities at a given institution, 
similar to that used by Allan et. al.,6 this paper 
attempts to build on this emerging literature by 
examining the actions taken in the process of de-
veloping an bioentrepreneurship program at the 
University of Colorado-Denver, a large western 
state university (with more than 28,000 students, 
$375 million in grants, and over 12,000 employ-
ees). It proceeds by providing a brief history of 
the Bard Center for Entrepreneurship program at 
the University of Colorado Denver, its evolution 

into bioentrepreneurship education and its plans 
for meeting future challenges. In the process it 
describes the program’s non-traditional business 
model, the value proposition it offers its target au-
diences, its progress in fulfilling its goals, planned 
future expansion, and lessons learned in the pro-
cess (and hence tips for other fledgling bioentre-
preneurship programs).

Stage oNe: ViSioN aNd StaRt-uP
The University of Colorado Denver’s Business 
School is a young entity having gained indepen-
dence from its sister campus in Boulder in 1974. 
The college has maintained its sister campus’ re-
search mission, but given its proximity to local 
businesses in and around the downtown Denver 
area, has also developed more of an applied fo-
cus designed to aid students seeking masters de-
grees in business disciplines. In addition to the 
MBA degree, the college offers Master of Science 
degrees in the functional areas of Accounting, 
Decision Sciences, Finance, Information Systems, 
Management and Marketing. There are over 1,000 
graduate students and 1,400 undergraduate stu-
dents enrolled at the Business School. It is the 9th 
largest AACSB-accredited business school in the 
United States among schools that offer a full time 
specialized masters degree program. The school, 
which currently operates at 6 different locations, is 
scheduled to consolidate its separate locations and 
move to a single 99,000-square-foot (9,200 m2) 
building in early 2012.

 Responding to requests from students and lo-
cal business leaders, the college created a center for 
entrepreneurial education. In 1996, this nascent 
organization, named in honor of the family that 
provided the initial endowment, became known as 
the Bard Center for Entrepreneurship. 

thE buSinESS ModEl
While seen as an important element in providing 
a complete business education, University-based 
budgetary constraints meant that there would be 
no faculty lines, staffing support or facilities pro-
vided by the campus to develop entrepreneurial 
education. This meant that, to survive, the cen-
ter had to implement a non-traditional business 
model. Endowments from the business commu-
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nity covered the facilities and some staffing needs, 
but faculty would have to be compensated on that 
portion of student tuition the University allowed 
the center to retain. Lacking a rostered faculty, but 
needing to meet AACSB accreditation standards 
for course coverage by academically and profes-
sionally qualified faculty, the entrepreneurship 
program built its instructional team by getting 
interested fulltime college faculty to teach on an 
overload basis and by hiring part-time lecturers 
from the business community. Given its hybrid 
faculty, offering a Master of Science degree in 
entrepreneurship was not viable. Further, it was 
deemed that entrepreneurship students were more 
concerned with learning the essence of business 
startups and less concerned with titular issues. 
Hence, an educational program was created where-
by MBA students could select entrepreneurship as 
their degree specialization and, upon completion 
of three classes would receive a certificate of en-
trepreneurship. Subsequently, this certificate was 
made available to non-degree graduate students 
(e.g., students from non-business disciplines). This 
certification is now identified in the graduate’s per-
manent transcript.

thE valuE propoSition 
Offering an average of 12 entrepreneurial classes 
per year the program attracts an average of 350 
master’s level students and awards over 100 cer-
tificates per year, making it the most popular MBA 
specialization at the University of Colorado-Den-
ver. Clearly, business students want to learn about 
the entrepreneurial process, but the value provid-
ed by the program goes beyond formal education. 
To help students develop critical “soft skills” (York 
et. al.2), the center has an active board of advisors 
consisting of successful entrepreneurs assigned 
the task of mentoring students, a popular speaker 
series, an active alumni association, a venture capi-
tal fund administered by students, an incubator to 
assist student’s nascent startup efforts, and an an-
nual business plan competition with prizes worth 
over $50,000.

Stage two: CoNSoLidatioN aNd tHe 
BioeNtRePReNeuRSHiP PRogRaM
In 2004, the governing entity of the University of 
Colorado campuses, the Board of Regents, decided 
to merge the University of Colorado Health Sci-
ences’ medical school and related colleges with the 
traditional schools and colleges (e.g., Arts and Sci-
ences, Business, Engineering, etc.) of the Univer-
sity of Colorado Denver. The resulting institution 
of 13 schools and colleges, situated in two unique 
locations, offers 132 degree programs to over 
28,000 students. One expectation of this merger 
is the realization of program synergies across the 
two campuses. 

thE targEt audiEnCE
Given this consolidation, one area of synergy that 
the Bard Center envisioned was the integration 
of entrepreneurship education with a variety of 
cross-campus disciplines (e.g., dentistry, architec-
ture, engineering, arts and media, and biotechnol-
ogy). It was hoped that this would enable entre-
preneurship education to be accessed by a variety 
of students, especially in disciplines where a large 
proportion of graduates start their own business-
es or are affiliated with entrepreneurial ventures 
started by others. Of these collaborations, the bio-
science and entrepreneurship initiative was con-
sidered the most viable, due to considerable inter-
est shown by all parties, including biotechnology 
faculty and researchers, business faculty, students, 
and the center’s advisory board. It was envisioned 
for those interested in starting biotechnology com-
panies, or those with science, business, and engi-
neering backgrounds who wanted to be active in 
a biotechnology firm’s new business creation pro-
cess. 

 As indicated in the papers previously cited in 
the Introduction, there is a lack of understanding 
by scientists of what makes a biotechnology offer-
ing successful, beyond having a product that does 
what it is supposed to do and that has passed the 
appropriate regulatory hurdles. Further, one-on-
one interviews conducted by the authors amongst 
6 prospective bioentrepreneurship students re-
vealed great (and consistent) deficiencies in their 
knowledge of core business concepts, most impor-
tantly finance, marketing, and legal issues. For in-
stance from a financial perspective, many in this 
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target market did not appreciate the cost and risk 
imposed by the regulatory process and the impor-
tance of securing funding able to cover these costs 
and support the innovator for extended periods of 
time. Further, there is the risk that at the end of 
the development process, having cleared the regu-
latory hurdles, the product is not viable. Another 
issue associated with this target market is that its 
members also lacked a grasp of both industry and 
market realities. A better product might not be 
enough to change potential customers’ behaviors 
in its favor and, even if it can, competitors are un-
likely to allow the new product to take share away 
from its products without a fight. Too often entre-
preneurs developing innovative new products be-
come product-oriented rather than being market-
oriented. Using a market orientation during the 
product development process can reduce the risk 
of post-development failure by addressing criti-
cal market acceptance and competitive response 
obstacles beforehand. Given the lack of core busi-
ness knowledge among this group, it was deter-
mined that the core concepts be taught by business 
school faculty with expertise in these specific ar-
eas, not by medical researchers with an interest in 
business. The pros and cons of this “specialist” vs. 
“generalist” model are further discussed in a sub-
sequent section of the paper.

thE bioEntrEprEnEurShip prograM
In discussing conditions favorable to the creation 
of a bioentrepreneurship program, Back talks 
about the importance of biotechnology clusters in 
establishing demand for the program’s graduates.7 

Fortunately, a rather large biocluster and life-sci-
ence eco system exists in Colorado that is fueled by 
a large number of aspiring bioentrepreneurs. 

Colorado’s bioscience industry encompasses 
biotechnology, medical devices, pharmaceuticals 
and agricultural biotechnology. Colorado compa-
nies are engaged in research, development and pro-
duction in all of these areas. Colorado’s world-class 
university and private-sector research facilities, an 
educated and highly skilled labor force, a critical 
mass of existing firms and a strong statewide com-
mitment to the industry provide an environment 
that is especially conducive to continued growth 
and excellence in bioscience. The cluster includes 
about 400 medical device and biopharmaceutical 

companies, employing 16,000 people. In addition, 
accelerating Colorado’s biotechnology position 
is the $4.3 billion redevelopment of the former 
Fitzsimons Army Medical Center into one square 
mile dedicated to life science research, education 
and patient care. It is the first of its kind west of 
the Mississippi, and by far the largest single, inte-
grated redevelopment dedicated to bioscience. The 
new 217-acre campus of the University of Colorado 
Health Sciences Center and the 160-acre Colorado 
Bioscience Park in Aurora anchor the project.8

Thus, tremendous demand and hence a great 
need for bioentrepreneurship education exists in 
Colorado. Further, another viable market was de-
termined to be MBA students who wish to special-
ize in the Health Sciences area (over 200 of them). 
It was thus determined that, even within the Den-
ver Metro geographical area, enough demand ex-
isted for a bioentrepreneurship certificate program 
to be viable.

Stage tHRee: StRategiC 
PLaNNiNg aNd MoViNg FoRwaRd
The Bard Center recently underwent a change of 
leadership and management restructuring. Previ-
ously, the two leadership positions involved an aca-
demic director and an executive director. The exec-
utive director’s position was eliminated, replaced 
by an interim administrative director, who was 
also academically qualified with a Ph.D. in Infor-
mation Systems. The new academic director had a 
Ph.D. in Marketing, and immediately started envi-
sioning the development of the Bard Center brand. 
The most notable and relevant aspect of these 
changes was a refocus in the Directors’ knowledge 
base from the sciences to academics. It was antici-
pated that this seemingly minor difference, a PhD 
in Biology to a PhD in Marketing / Information 
Systems with an understanding of science, would 
have a significant impact on the program’s focus 
going forward. The advisability of this change was 
in part reflected in the center not moving forward 
or marketing itself as hoped. As part of this change 
the center’s leaders determined that a more formal 
strategic planning process would be beneficial. 
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thE StratEgiC plan
The planning process involved the faculty, the ad-
visory board, and the business school deans. The 
faculty concluded that the Bard Center, despite its 
excellent, albeit migrant, faculty and reputation, 
had not effectively leveraged its core areas of dis-
tinction. These were identified as international en-
trepreneurship and (after the consolidation of the 
campuses) bioentrepreneurship, with an under-
standing that there were synergies between these 
two seemingly diverse areas. International entre-
preneurship made logical sense, as the University 
of Colorado-Denver was one of only 33 schools 
awarded the federal CIBER (Center for Interna-
tional Business Education and Research) grant. 
Further, since the University of Colorado-Denver, 
especially the Anchutz Medical Campus, had sev-
eral biotechnology researchers and an excellent 
world-renowned bioentrepreneurship leader in 
Professor Arlen Meyers, a synergy between the 
Bard Center for entrepreneurship and the medical 
campus naturally existed. 

The new Bard Center academic director made 
it a priority to surmount inter-campus hurdles. 
The biggest barrier was that the downtown cam-
pus and the Anchutz Medical campus had different 
budgetary systems, making it impossible for the 
Bard center to pay biotechnology faculty recruited 
from the medical campus. Innovative thinking 
by the academic director and the key bioentre-
preneurship faculty member helped resolve this 
problem by getting the graduate school (which is a 
completely independent school within the system, 
separate from the business school and the school 
of medicine) to sponsor the core bioentrepreneur-
ship course taught at the medical campus. The aca-
demic director then worked to get the certificate 
approved by the business school and “officialized” 
at the registrar’s office, and the biotechnology core 
course approved as an MBA elective. Since all the 
Bard Center classes were already approved for the 
MBA program, this process enabled business stu-
dents to complete an AACSB accredited MBA de-
gree with a specialization in bioentrepreneurship. 
The result was that the new certificate in “bioin-
novation and entrepreneurship” became a reality, 
starting Fall 2011. This program is unique in that 
it is one of the very few offered at an AACSB accred-
ited business school open for graduate students of 

any discipline, certainly the only certificate being 
offered of the kind. Further, it enables MBA stu-
dents to specialize in bioentrepreneurship mak-
ing the certificate doubly lucrative to them as they 
would, upon completion of the MBA requirements, 
get two official University of Colorado certifica-
tions: an MBA degree and a certificate in bioen-
trepreneurship. Marketing materials (please see 
appendix for a flyer) were prepared and a grand 
launch “event” is planned in October 2011.

This new certificate requires prospective stu-
dents to take a fundamental core class at the 
Anchutz Medical Campus titled “Building Bio-
technologies: Fundamentals of Life Science Tech-
nology Innovation and Entrepreneurship” taught 
by a global leader in bioentrepreneurship educa-
tion, Dr. Arlen Meyers, and two entrepreneurship 
classes at the Bard Center. Students will have to 
consult with the academic director to determine 
which two courses would be the most suitable for 
them, given areas of deficiency and ultimate goals.

All the aforementioned classes are graduate 
level seminars and involve group work and case 
analyses. An effort is made to form multi-disci-
plinary groups depending on the makeup of the 
students in the class. In addition, locally famous 
entrepreneurs are invited as guest speakers to the 
classes. Some of these guests are members of the 
advisory board of the Bard Center. 

CoMpEtitivE advantagES and thrEatS
As part of the strategic planning process and to 
help determine the size of the market for the bio-
entrepreneurship certificate program, the academ-
ic director assigned a research team to conduct a 
market research project to determine the core 
strengths, and weaknesses of the endeavor, as well 
as the target areas for future promotion. While the 
study is ongoing, preliminary analysis identified 
the following:

Strengths:
1. Unique: only AACSB accredited 

bioentrepreneurship certificate program 
in the world;

2. Tremendous market need in the Denver 
area;
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3. Only 3 graduate courses required to get 
a certificate, not the 10 to 16 courses, 
typical of a master’s program;

4. Certificate appears in the student’s official 
transcript;

5. Taught by world-renowned 
bioentrepreneurship faculty;

6. Low risk;
7. Tailored to each student’s needs and goals;
8. Low cost; only about $4000 for the entire 

certificate program (often further reduced 
by scholarships).

Weakness:
1. New program has not yet developed brand 

equity;
2. Focus is on the local market;
3. Lacks the gravitas of a true master’s 

degree.

Opportunities:
1. The market for bioentrepreneurship 

education is global and expanding;
2. If the certificate can be offered globally, 

demand will be unprecedented;
3. The certificate can help enhance the 

Bard Center’s reputation as a global 
entrepreneurship center;

4. The certificate can attract large scale 
donations and endowments.

Threats:
1. Can potentially be emulated by other 

schools with strong biotechnology 
programs;

2. Other schools may be able to offer a 
similar program at lower cost.

Stage FouR: iMPLeMeNtatioN 
aNd FutuRe eXPaNSioN
The aforementioned SWOT analysis, while pre-
liminary, does suggest that the Bard Center must 
capitalize on the uniqueness of the certificate pro-
gram, especially the fact that students only need 
to take 3 courses to get an official graduate certifi-
cate from the University of Colorado. This opens 
up the market to students who otherwise could not 
afford to spend the time and the money to pursue 

a master’s degree in bioentrepreneurship. It is con-
tended that most bioentrepreneurs care less about 
the titular nature of the degree per se, and more 
about quickly learning the basic concepts neces-
sary to start or grow their entrepreneurial ven-
tures. Hence, a meaningful certificate program, 
customized to their particular needs, is likely to 
be more to their liking than a degree program. The 
support and mentorship available from the Bard 
Center’s Board of Advisors, which includes ex-
perts in the realm of finance, marketing, and law, 
will make the experience unique for the students. 
Further, students can participate in the Bard Cen-
ter’s business plan competition and also qualify to 
seek financing through the center’s venture fund. 
Finally, students can conceivably complete all the 
certificate requirements in one semester. 

Given this, and ever growing global demand, 
it is imperative that the center expand the certifi-
cate offerings globally. There are two ways in which 
this can be accomplished. First, the certificate can 
be offered online. This is theoretically the easiest 
and also the most convenient way to open up the 
program to larger, perhaps even global, audiences, 
especially given that the Bard center already offers 
several of its courses online. However, the nature 
of the core bioinnovation class, with its hands-on 
focus, may make it difficult to translate effectively 
to the online platform. Further, students often 
learn much from speakers who share their entre-
preneurial experiences, both positive and nega-
tive, and this experience is hard to replicate in an 
online format. Finally, support from mentors and 
participation in the business plan competition is 
more difficult to accomplish in the online format, 
especially to non-local students.

Second, the core class can be offered in several 
countries. Indeed, over the summer, it is quite con-
ceivable that Professor Meyers travels to European 
and Asian destinations and offers the course in an 
intense 3-week session. This would expose foreign 
students to University of Colorado classes, and 
also serve to enhance the reputation of the Bard 
Center globally. Students could then take the en-
trepreneurship classes online, and then finally 
visit Denver to get their certificate and participate 
in a capstone project or the business plan competi-
tion. Once again the cons of online education part-
ly manifest themselves here as well.
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Finally, the Bard Center can partner with other 
schools to give credit to students who have taken 
the equivalent of the core class elsewhere, as long 
as they participate in at least one or two classes 
at the Bard center. Details of such a collaboration 
will have to be worked out individually with these 
other schools.

diSCuSSioN aNd SuMMaRy
The previous account described a new bioentrepre-
neurship certificate program launched by the Bard 
Center for Entrepreneurship at the University of 
Colorado Denver, despite its non-traditional aca-
demic model and its business school (not medical 
school) affiliations. The intention is to encourage 
others considering a foray into bioentrepreneurial 
education at their institutions to proceed with the 
planning process even if all of the traditional re-
sources are not available. Viable educational pro-
grams take many years to become recognized enti-
ties and the Bard Center, using a non-traditional 
approach, is hoping to soon leapfrog into the class 
of successful entrepreneurial programs. There are 
two realities worthy of further discussion associat-
ed with enacting a non-traditional approach. One 
is that it has provided considerable administrative 
flexibility. The other is that it has limited develop-
ment of academic stature, an issue further compli-
cated by giving provenance to the business school. 

traditional vS. non-traditional 
approaCh to EntrEprEnEurShip and 
bioEntrEprEnEurShip
Does the non-traditional approach fit entrepre-
neurship and bioentrepreneurship better than a 
traditional model with dedicated faculty and de-
partments? The non-traditional entrepreneurship 
program at the Bard Center has no faculty to call 
its own, but rather borrows faculty from individual 
departments including (now) biotechnology. The 
financial model is based on the tuition dollars that 
the center is allowed to keep (around 75 percent), 
augmented by endowments and donations by com-
munity members. These monies are then used to 
finance the center, e.g., pay the rent, the staff, the 
faculty, and sponsor any events (such as the busi-
ness plan competition). 

The main advantages of the non-traditional 
model are first, faculty members are paid on an 
overload basis and hence have the opportunity 
to supplement their base pay. The compensation 
structure offered by the Bard center to the faculty 
is generous, and often exceeds the overload salary 
that their home departments would offer. Thus 
the center is able to attract the very best faculty. 
Second, the center has a greater control of where 
revenue dollars are spent and has independence in 
sponsoring events without the approval of a larger, 
bureaucratic authority, as long as reasonable finan-
cial solvency is assured.

The primary disadvantage of the non-tradi-
tional model is that tenure-track professors have 
little incentive to conduct topical research, since 
their research expectations, especially with re-
spect to tenure and post-tenure decisions, are 
aligned more closely with their home depart-
ments. While faculty do get credit for publishing 
in the entrepreneurship field, the weight assigned 
to such research may not be quite equivalent to the 
weight assigned to research in their core area of 
specialization. One way to surmount this problem 
is to offer faculty grants for conducting research in 
entrepreneurship. Further, a realization campaign 
must be initiated to convince faculty that entre-
preneurship research does not have to be at odds 
with their core area of study; thus for example, a 
marketing researcher could well conduct a study 
on marketing issues associated with small busi-
ness, and could thus get credit for research in both 
areas.

SpECializEd vS. gEnEralizEd approaCh to 
EntrEprEnEurShip and bioEntrEprEnEurShip 
EduCation
Are bioentrepreneurship programs best taught at 
medical schools or business schools? Should cours-
es be taught by medical faculty or business faculty? 
The consensus among the faculty and the academic 
director of the entrepreneurship program is that 
Bard center must adopt a specialist approach, with 
the realization that the best teachers are those 
that specialize in their narrow field of study. Thus 
a faculty member teaching, say, marketing, typi-
cally will hold a doctorate degree in that area, or 
would otherwise be professionally qualified with 
several years of experience in the field. The advan-
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tages of this approach are that rigor, quality and 
usefulness of the material to the students can be 
maintained. With this approach, the core bioentre-
preneurship course is taught at the medical cam-
pus by Dr. Arlen Meyers who is a global leader in 
biotechnology education and an expert in the area. 
The business courses are then taught at the Bard 
center, by dedicated business faculty. One possible 
disadvantage of this approach is that the business 
faculty are less able to use biotechnology examples 
in class, since their knowledge of the biotechnol-
ogy field is limited. This gap must be bridged by the 
selection of guest speakers from the biotechnology 
field, biotechnology cases, and the invitation of in-
dustry leaders in the field for speaker events.

To recap, the Certificate Program in Bioinno-
vation and Entrepreneurship at the Bard Center 
for Entrepreneurship at the University of Colo-
rado, a collaboration between our Business School 
and Graduate School, was created to take advan-
tage of local strengths using a business model that 
is unique to our campus. As this has been (and 
continues to be) a learning experience, we can of-
fer the following suggestions to those with limited 
financial resources who are interested in creating 
such a program:

1. Create a program that satisfies a defined 
need and that is structured to be 
sustainable given local conditions and 
administrative barriers.

2. Be sure the program is perceived to create 
enough value to justify the time and 
expense of taking it. 

3. Aggressively market the program to 
interdisciplinary students in science, 
engineering, dentistry, healthcare 
professionals, law, and business students.

4. Prototype smaller offerings before 
jumping to major programs. Demonstrate 
student interest and demand and build on 
the success.

5. Create a business model that will cover 
administrative costs and faculty salaries 
and will build revenue streams to expand 
the program.

6. Bioentrepreneurship is a global discipline 
and elements of international business 

and entrepreneurship could be integrated 
into the program.

7. Education is not enough to assure 
student success. In addition, graduates 
need experience provided by knowledge 
transfer and exchange programs with 
industry, mentoring, strong internal 
and external networks, and career 
development support.

8. Incentives are needed to reward 
innovative faculty for participating 
in the program and to entice them 
into conducting appropriate academic 
research.

9. Entrepreneurial faculty should be 
recruited and developed for participation 
in bioentrepreneurship education 
programs.

10. Faculty should share their domain 
expertise and life science courses should 
be incorporated into standard business 
school courses at the Masters level.
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PateNtS CouRt RuLeS oN 
BioteCHNoLogy diViSioNaL 
PateNtS diSPute

On 5 July 2011 Arnold J gave judgment in 
the case of MedImmune Limited against 
Novartis Pharmaceuticals UK Limited 

and Medical Research Council (“MRC”) before the 
Patents Court.   The judgment extensively reviews 
many of the issues encountered in biotechnology 
patent disputes.   

baCkground
MedImmune (formerly Cambridge Antibody Tech-
nology) and MRC (joined as a Defendant rather 
than as a Claimant because it took no part in the 
proceedings) were joint proprietors of two divi-
sional European Patents (UK) 0774511 (“511”) 
and 2055777 (“777”) (together, “the Patents”).   
The invention disclosed in the patents consisted of 
a particular technique (phage display) for select-
ing a binding molecule of interest (such as an anti-
body) from amongst a potentially large population 
of other binding molecules. MedImmune alleged 
that Novartis (the First Defendant) had infringed 
the Patents by sales of the pharmaceutical product 
ranibizumab, sold under the trade mark Lucentis, 
which is an approved treatment for the eye condi-
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tion known as wet age-related macular degenera-
tion. Novartis disputed infringement and counter-
claimed challenging the validity of the Patents. 

thE SkillEd pErSon
Following a comprehensive introduction in his 
judgment into the science and technology behind 
the Patents, Arnold J commenced his discussion 
of the law by identifying the skilled person (here 
a team of people), focussing on the required de-
gree of specialisation of the team in the field of 
antibody engineering. The Judge referred to Jacob 
LJ’s discussion in Schlumberger Holdings Ltd v Elec-
tromagnetic Geoservices AS [2010] EWCA Civ 819, 
[2010] RPC 33 (which applied the reasoning in Dy-
son Appliances Ltd v Hoover Ltd [2001] EWCA Civ 
1440, [2002] RPC 22) and   held that the Patents 
were addressed to a team of scientists with differ-
ing backgrounds in areas such as immunology (in 
particular antibody structural biology), molecular 
biology and protein chemistry, but with a common 
interest in antibody engineering. It was reiterated 
that the notional skilled team must be deemed to 
lack inventive capacity and therefore a distinc-
tion must be drawn between routine experimen-
tal work not requiring invention and scientific 
research which does require invention. This was 
consistent with the EPO TBA decision in T 500/91 
‘Biogen II’ where it had been stated that “the av-
erage skilled person operated at a practical level, 
and the technical development normally expected 
of him did not include solving technical problems 
through scientific research”.

ExpErt WitnESSES
The Judge considered in much more detail than is 
usual in such cases the duties and responsibilities 
of the expert witnesses. Arnold J explained that 
the nature of patent cases typically meant that ex-
perts had little or no prior experience of this role 
and     emphasised that the lawyers who instruct 
expert witnesses bear a heavy responsibility for 
ensuring that an expert witness is not put in a 
position where he can be made to appear to have 
failed in his duty to the court. The courts should 

also be cautious of criticising an expert witness 
for omissions from their report unless it is clear 
that the fault lies with the expert and not those 
instructing him.   This case provides important 
guidance as to the approach that lawyers should 
adopt in instructing expert witnesses and empha-
sis the importance of ensuring that the expert re-
port is drafted in a manner as to accurately reflect 
the way the expert was instructed by the lawyers, 
and in particular the order in which the expert was 
shown the documents. 

priority
MedImmune conceded that if the claims in the 
Patents could not properly claim priority from the 
third of the priority documents they were invalid.  
Reference was primarily made to the judgment by 
Arnold J in Intervet UK Ltd v Merial [2010] EWHC 
294 (Pat), which both parties agreed was an accu-
rate summary of the relevant principles relating to 
priority. Accordingly, a claimed invention will be 
entitled to priority from an earlier application, if 
it is supported by matter disclosed in the earlier 
application. In the present case Arnold J accepted 
Novartis’ argument that claim 8 of 511 and claim 
1 of 777 were not entitled to priority from the 
third priority document due to differences in dis-
closure, particularly in terms of scientific content. 
Applying Abbott Laboratories Ltd v Evysio Medical 
Devices plc [2008] EQHC 800 (Pat), [2008] RPC 23 
the Judge concluded that the third priority docu-
ment had not as a whole disclosed, directly and 
unambiguously, information to the skilled person 
that was in the claims of the Patents that were in 
question. 

obviouSnESS
Despite the fact that the priority finding rendered 
both Patents invalid, the Judge went on to consider 
the obviousness attack in the event that they could 
properly claim priority, applying the approach es-
tablished in Pozzoli v BDMO SA [2007] EWCA Civ 
588 (a reformulation of the classic Windsurfing 
test). Arnold J focused his assessment of obvious-
ness on two pieces of prior art. The first was a pa-
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per referred to as “Parmley & Smith” published in 
1988. The Judge considered that the Patents were 
not obvious over the published paper because it 
did not provide the skilled reader with an opinion 
that there was a reasonable expectation of success 
within a reasonable time frame, because of  a lack 
of information as to matters such as infectivity, 
breakdown and folding of the antibody fragments 
(applying the principles established in Condor Med-
systems Inc v Angiotech Pharmaceuticals Inc [2008] 
UKHL 49, [2008] RPC 28; Biogen/Hepatitis B 
[1995] OJ EPO 627) . This decision was consistent 
with that of the Opposition Division concerning 
877.

The second piece of prior art was a talk deliv-
ered by a Professor Smith at a conference in 1990. 
The Judge deemed that the talk provided a suffi-
cient enough explanation to make it obvious to try 
the techniques claimed in the invention and thus 
the skilled team would have believed that there 
was a reasonable expectation of success within a 
reasonable time. Arnold J based this decision on 
the fact that Professor Smith, displaying a con-
sistently positive and encouraging tone, demon-
strating his underlying confidence in success, had 
explicitly proposed carrying out the claimed in-
vention. He furthermore addressed the concerns 
raised in Parmley & Smith, put forward a number 
of solutions to potential problems and provided 
reasons as to why he considered nevertheless that 
the experiment was worth carrying out.  His deci-
sion as to this was in contrast to that of the Op-
position Division who had rejected the allegation 
that 877 was obvious over the talk on the basis 
that the contents of the oral disclosure had not 
been sufficiently substantiated.

inSuFFiCiEnCy and addEd MattEr
The Judge also considered and rejected attacks of 
insufficiency and added matter.  As to former the 
attack was on the broad scope of the claims and the 
judgment reviews in considerable detail the UK and 
EPO case law on this issue, which has long troubled 
the English courts, particularly in biotechnology 
cases.  In the light of that review he held that the 

invention disclosed in the Patents was a principle 
of general application that did not depend on the 
precise identity of the binding molecule employed, 
and so the insufficiency attack failed.    

inFringEMEnt 
The claims asserted to be infringed by the pro-
duction of ranibizumab were to the production of 
binding molecules (such as antibodies) within a re-
combinant system into which nucleic acid isolated 
from particles selected by means of the claimed 
phage display technique had been inserted.  Based 
on his construction of certain scientific phrases in 
the claims that described how the phage display 
technology was employed (taking into account the 
specification, applying the principles established 
in Virgin Atlantic Airways Ltd v Premium Aircraft In-
teriors UK Ltd [2009] EWCA Civ 1062, [2010] RPC 
8), and on the balance of probabilities, the Judge 
held the process of production of ranibizumab did 
not fall within claim 5 - 8 of 511 or claim 1 of 777 
and therefore there was no infringement by No-
vartis.

Despite this finding, the Judge then went on 
to consider, in the event that he had incorrectly 
construed the claims, whether ranibizumab, which 
was manufactured in the USA, was obtained di-
rectly by means of the patented process in claim 
8 of 511 and claim 1 of 777, and so, according to 
section 60(1)(c) 1977 Act its import into the UK 
would infringe.   This involved detailed consider-
ation of the case law on this section and the lead-
ing case under it, Pioneer Electronics Capital Inc v 
Warner Music Manufacturing Europe GmbH [1997] 
RPC 757.  Novartis in effect argued that it did not 
infringe because the invention, if any, lay in the 
use of the phage display aspect of the claims and 
that it was only as a result of adding a conventional 
manufacturing process (production in a recombi-
nant system) that MedImmune were able to allege 
infringement.  Although he accepted that this was 
an attractive argument Arnold J rejected it be-
cause the case law that bound him was expressed 
in terms of how the claims were drafted rather 
than what was the inventive concept.  Thus he con-
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cluded that if ranibizumab had been produced by 
a process falling within claim 8 of 511 and claim 
1 of 777, it would be a product obtained directly 
by means of that process. He also went onto con-
sider Novartis’ further argument, based on Article 
8(2) of the Biotechnology Directive, but held that 
Article 8(2) could not apply to the relevant claims 
because the processes claimed by claim 8 of 511 
and claim 1 of 777 were not processes that enable 
a “biological material” as defined in the Biotech-
nology Directive to be produced. 

ConCluSion
This case provides a thorough review of many as-
pects of current English patent case law and dis-
cusses some interesting questions, particularly 
in relation to “claim scope” insufficiency and the 
issue of when a product is obtained directly from 
an infringing process.   It also provides extensive 
guidance as to the duties of both experts and their 
lawyers have during the presentation of expert ev-
idence, and from which lawyers in future will stray 
at their peril. 

eMa giVeS FiRSt PoSitiVe oPiNioN 
FoR a PaediatRiC uSe MaRKetiNg 
autHoRiSatioN (PuMa)
Regulation (EC) No. 1901/2006 (the Paediatric 
Regulation) sets out the incentives for applicants 
complying with the paediatric investigation plan 
(PIP) which is intended to provide health care pro-
fessionals and patients with information on the 
safe and effective use of medicines in the paediat-
ric population.  

The incentive for authorised products no lon-
ger covered by patents and supplementary cer-
tificates is a new type of marketing authorisation, 
called the Paediatric use Marketing Authorisation 
or PUMA.  Although the provisions in the Paediat-
ric Regulation covering the PUMA (Articles 30 and 
31) came into force on 26 July 2007, the first posi-
tive opinion for a PUMA was given by the CHMP 
in June 2011.

The PUMA is for a product with the brand-
name Buccolam® which contains the active ingre-

dient midazolam.  The applicant ViroPharma SPRL 
has developed a paediatric formulation for pro-
longed, acute, convulsive seizures in children aged 
from 3 months to 18 years.   In return for under-
taking the clinical studies in children ViroPharma 
will obtain “8 + 2 + 1” years’ data exclusivity once 
the Marketing Authorisation is granted.  

Midazolam is also the active ingredient in the 
Roche product Hypnovel® which has been autho-
rised in the UK since 1984 and is used for sedation 
e.g. as a pre-medication before anaesthesia.  

The positive opinion for Buccolam® has taken 
under two years from the approval of the PIP by 
the Paediatric Committee (PDCO) on 11 August 
2009.   The Marketing Authorisation application 
was submitted on 22 September 2010 and had an 
active review time of 210 days.  The positive opin-
ion of the CHMP was given at its meeting on 20-23 
June 2011.  

The EMA states that another 25 applications 
for PIPs for PUMAs have been received and seven 
opinions have been given by the PDCO.   

eu: ReViSioN oF eMa quaLity 
guideLiNe RegaRdiNg BioSiMiLaRS
On 7 February 2011 the EMA released a concept 
paper for consultation on the revision of the qual-
ity guideline on Biosimilars (Guideline on similar 
biological medicinal products containing biotech-
nology-derived proteins as active substance: qual-
ity issues, EMEA/CHMP/BWP/49348/2005). 

The guideline addresses what steps should be 
taken to show quality during the demonstration 
of comparability for Similar Biological Products 
containing recombinant DNA-derived proteins. It 
particularly provides guidance on:

1. the manufacturing process;
2. differences in impurity profiles and 

product-related substances;
3. the choice of the reference product; and
4. the analytical methods and procedures 

used for the comparative testing. 
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The current version of the guideline address-
es the comparability exercise of the biosimilar 
against the reference product but not the compara-
bility exercise for manufacturing process changes, 
either during development or post-authorisation. 
Since the guideline was published, this has been 
recognised to as an area where guidance is neces-
sary. Changes to the manufacturing process for 
both the reference products and the biosimilar 
products are frequent, and such changes can have a 
significant effect on the quality profile.  Therefore, 
as the quality profiles of the reference and biosimi-
lar products evolve, the results of the initial com-
parability exercise between the two may no longer 
be accurate. 

The EMA’s Biologics Working Party has there-
fore recommended in this concept paper that the 
current guideline be revised to ensure that the 
evolution of the quality profiles of both reference 
products and the similar biological medicinal 
products is captured throughout their respective 
lifecycles. 

The deadline for comments on the concept pa-
per EMA was 31 May 2011. It is anticipated that 
the draft revised guideline will be released for con-
sultation in the last quarter of 2011.

A potential development from this recom-
mended revision may be a step towards strategic 
manufacturing process revision by manufacturers 
of original reference products, in order to increase 
the comparability burden that rests on the manu-
facturer of a biosimilar at present.

uK PateNt BoX PRoPoSaLS
On 10 June HM Treasury published a consulta-
tion document on a patent box in the UK.  Broadly 
speaking there is to be an optional 10% tax rate on 
patent profits (including those arising on sale of a 
patent) in the UK arising after 1 April 2013.  This 
is to be achieved by a tax deduction in the corpora-
tion tax return of the relevant company.

It was initially proposed that the regime 
should apply to patents commercialised after 29 
November 2010.  However, the Government is now 
instead consulting on whether to apply the regime 

to all patents (whenever first commercialised) but 
phase the benefit of the regime in over a 5 year pe-
riod.  Therefore 60% of the benefit will be available 
in 2013/14 and 100% will be available by 2017/18.

The regime is to apply to worldwide income re-
lating to qualifying patents.  It is initially proposed 
that qualifying patents are to be those granted by 
the UK Intellectual Property Office and the Euro-
pean Patent Office.  The regime will also extend to 
supplementary protection certificates which ex-
tend such patents as well as regulatory data pro-
tection and plant variety rights.   To benefit from 
the regime the relevant company needs to have le-
gal ownership of the patent or an exclusive license 
to exploit a patent (although such licence can be 
limited by territory or field of activity provided 
it procures market exclusivity).   Interestingly a 
company which has full beneficial ownership of 
patents without legal title or an exclusive licence 
would not seem able to qualify on the basis of the 
current condoc.

The rationale for restricting the benefit to UK 
IPO and EPO patents is that these have been “inde-
pendent validated as innovative and useful”.  Addi-
tionally certain other regimes include a wider scope 
of inventions which may be patented (eg business 
models).  The Government is, however, consulting 
on bringing other patents into the regime.

A requirement of the regime is that the com-
pany claiming the benefit of the regime will need 
to remain actively involved in the ongoing decision 
making connected with the exploitation of the 
patent.  In addition the company or another group 
company must have performed significant activity 
to develop the patented invention or its applica-
tion.  In this respect account will be taken of man-
agement of risks as well as R&D activity – although 
it is specifically stated that subcontracted R&D will 
not necessarily prevent a group from meeting the 
requirement.  It remains to be seen how the group 
provisions will work in detail without draft legisla-
tion (eg does one look at the group relationship at 
the time of the development activity or at the time 
of making the claim).   Groups should therefore 
be careful when looking at structuring and post 
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structuring M&A activities to ensure that they do 
not lose the benefit of the regime in respect of tar-
get companies.

Qualifying income under the regime is to in-
clude royalties and licence fees as well as income 
embedded in patented products.  The focus of the 
regime is on products as this should allow compa-
nies to calculate profits from embedded patents 
more easily.   The regime will apply to all income 
from a product if it incorporates at least one inven-
tion covered by a current valid qualifying patent.   
The incorporation of the patent must be commer-
cial and not simply to benefit from the regime.  In 
this respect the consultation document refers to 
“parts, components or separate items...aggregated 
for sale” and which “constitute a single composite 
product in which they are functionally interdepen-
dent”.  So in this respect a patent in a car radio is 
unlikely to make the whole car qualify, whereas a 
patented product in the engine should make the 
car qualify.  On the definition in the document, a 
patented invention in the car wheel would seem to 
make the whole car qualify.  It will be interesting 
to see if the final draft legislation is as generous in 
this respect.

As well as the products themselves spare parts 
(which could potentially cover consumables such 
as ink cartridges for printers) should be covered by 
the regime.

Patents used in industrial process are not cov-
ered.  However, it should be noted that companies 
would be allowed to “divisionalise” such that a 
deemed division of the company would be treated 
as licensing such process patents.   The royalty in-
come in this division should then qualify under the 
rules.  Divisionalisation will be mandatory in some 
cases and in others will not be available.  It is not 
entirely clear yet as to the boundaries of the rights 
and obligations to divisionalise in this respect.

The regime will apply from date of grant of a 
patent.  However, once a patent is granted it will be 
possible to look back to the date of the application 
(up to four years) and obtain a benefit for any in-
come in such period.  The benefit is however taken 
in the tax year in which the grant is made.

To avoid complex transfer pricing issues as 
to the level of income that relates to patents, a 
more mechanical formulation is suggested where-
by patent box income is calculated as follows: 
 

1. Calculate the profit attributable to 
qualifying income.  This is achieved by 
allocating profits and expenses pro-rata 
between qualifying income (i.e. from 
patents/patented products) and non 
qualifying income 

2. Deducted from this profit is the profit 
that the company would have made 
without the valuable IP.  It is suggested 
that this “routine profit” is calculated 
by applying a mark up of 15% on costs.  
However certain costs are excluded 
from this calculation.  Notably costs of 
outsourced supplies, inventory and licence 
fees.  It is not clear whether amortisation 
of capital expenses is subject to the mark 
up or not.  The “residual profit” which 
arises after deduction of the “routine 
profit” is what goes forward to stage 3 of 
the calculation

3. Finally, the profit from patents is 
separated from the profit from other 
valuable IP.  As a measure of this it is 
suggested that the profit is split pro-
rata according to the level of R&D spend 
against marketing spend.  The amount 
allocated to the R&D side is then subject 
to the patent box. 
It is envisaged that losses in the patent 
box should effectively be used against 
current year non patent box profits if any.  
If that is the case they would be carried 
forward to reduce future patent box 
profits.  This in turn would increase future 
non patent box profits and therefore 
recoup the additional tax deduction 
obtained in the year of first offset.

As always, it is proposed that anti-avoidance 
rules may be required to avoid manipulation of 
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the rules, eg by artificially including patented in-
ventions in products, artificial manipulation of 
income and expenses and avoiding restrictions on 
losses through intra-group transfers. 

The patent box must be seen in light of other 
Government developments which are making the 
UK’s corporation tax regime significantly more 
business friendly.  As well as a reduction in corpo-
ration tax rates to 23% by 2014/15 and the recent 
dividend exemption rules, the Government is also 
consulting on the CFC rules with further proposals 
on this imminent. 

CouRt oF JuStiCe JudgMeNtS 
iN Synthon aNd GenericS SPC 
ReFeReNCeS
On 28 July 2011, the Court of Justice of the Euro-
pean Union handed down its decision in Synthon 
v Merz (C-195/09) and Generics v Synaptech (C-
427/09).

SuMMary
The Court of Justice held that medicinal products 
placed on the market within the Community prior 
to having obtained a marketing authorisation in 
accordance with Council Directive 65/65 and, in 
particular, without undergoing safety and efficacy 
testing, are not within the scope of Regulation No 
1768/92 and may not, therefore, be the subject of 
an SPC.

baCkground to thE Synthon rEFErEnCE
Merz had been marketing memantine (Akatinol) 
in Germany since before 1 September 1976 in ac-
cordance with the national system in force at 
that time. The continued placing on the market 
of memantine was authorised on the basis of Ar-
ticle 3(7) of the German AMG 1976 (the national 
medicines act). In 1983, Merz was also granted an 
authorisation in Luxembourg to place memantine 
on the market, on the basis of the earlier German 
authorisation. It was admitted that both authori-
sations were granted without carrying out the 
product efficacy and safety tests required under 
Directive 65/65. In April 1989, Merz filed for a Eu-

ropean second medical use patent for the product 
memantine hydrochloride for the treatment of ce-
rebral ischemia and Alzheimer’s disease. The pat-
ent was granted in September 1993 and expired in 
April 2009. In May 2002, Merz were granted by the 
EMA a series of marketing authorisations for me-
mantine in the treatment of Alzheimer’s disease. 
At this time the German and Luxembourg market-
ing authorisations were withdrawn. In November 
2002, Merz applied for an SPC in the UK, citing the 
2002 authorisation, but not the earlier German or 
Luxembourg authorisations as the first authorisa-
tion to place the product on the market in the Com-
munity, despite the fact that the product had been 
on the market in Germany since at least 1976. The 
SPC was granted for 5 years to expire in April 2014.

Synthon brought proceedings before the High 
Court in the UK seeking revocation of Merz’s SPC 
or a declaration that it should have a term of zero 
years. Synthon argued that the 2002 Authorisa-
tion was not the first marketing authorisation 
for memantine and so the SPC was therefore in-
valid or has zero term pursuant to Article 13 of 
the Regulation (governing SPC duration), because 
the first marketing authorisation in the Commu-
nity predated the filing of the patent application. 
In the further alternative, Synthon argued that 
the SPC was invalid because the first marketing 
authorisation in the Community was obtained be-
fore 1 January 1985 in breach of Article 19(1) (the 
transitional provision), or because memantine was 
placed on the market as a medicinal product before 
authorisation was obtained in accordance with Di-
rective 65/65, in breach of Article 2 (governing 
scope of SPC availability). 

thE quEStionS rEFErrEd
The High Court referred a number of questions to 
the CJEU: 

1. For the purposes of Articles 13 and 19 of 
Council Regulation (EC) No 1768/92, is 
an authorisation a ‘first authorisation to 
place ... on the market in the Community’, 
if it is granted in pursuance of a national 
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law which is compliant with Council 
Directive 65/65/EEC, or is it necessary 
that it be established in addition that, in 
granting the authorisation in question, 
the national authority followed an 
assessment of data as required by the 
administrative procedure laid down in 
that directive? 

2. For the purposes of Articles 13 and 19 
of Council Regulation (EC) No 1768/92, 
does the expression ‘first authorisation to 
place ... on the market in the Community’ 
include authorisations which had been 
permitted by national law to co-exist with 
an authorisation regime which complies 
with Council Directive 65/65/EEC?

3. Is a product which is authorised to be 
placed on the market for the first time 
in the EEC without going through the 
administrative procedure laid down in 
Council Directive 65/65/EEC within the 
scope of Council Regulation (EC) 1768/92 
as defined by Article 2?

4. If not, is an SPC granted in respect of such 
a product invalid?

thE CJEu dECiSion
The Court considered the Third Question first. Ar-
ticle 2 provides that: 

“Any product protected by a patent in the ter-
ritory of a Member State and subject, prior 
to being placed on the market as a medicinal 
product, to an administrative authorization 
procedure as laid down in Directive 65/65…
may… be the subject of a certificate.”

The Court considered the Third Question to be 
asking, in essence, whether Article 2 of the Regula-
tion must be interpreted as meaning that a product 
which was placed on the market in the Community 
as a medicinal product without first being subject 
to an administrative authorisation procedure as 
laid down in Directive 65/65, and, in particular, to 
safety and efficacy testing, is within the scope of 

the Regulation and may, therefore, be the subject 
of an SPC.

The Court considered that it was not apparent 
from the wording of Article 2 alone whether in us-
ing the concept of ‘placing … on the market’ the legis-
lature intended to refer to the Community market 
or just the market of the Member State in which 
the SPC application was submitted and in whose 
territory the patent is valid. Merz contended that 
it referred only to the market of the Member State 
in which the application was submitted whereas 
Synthon contended that it referred to the placing 
of the product on the market anywhere in the Com-
munity.

In finding that the concept of ‘placing the 
product on the market’ referred to the Community 
market, the Court found the following points per-
suasive:

1. to limit the concept of ‘placing the 
product on the market’ to the Member 
State in which the SPC application is 
made would result in Articles 3(a) and 
(b) (i.e. the conditions for the grant of an 
SPC) simply replicating Article 2, thereby 
depriving Article 2 of purpose, which was 
unlikely to have been the intention of the 
legislature;

2. the objective of the Regulation, as 
is apparent from its recitals, is to 
compensate the patentee for loss of 
effective protection as a result of the time 
required to acquire the authorisation 
to place the product on the market. It 
would be contrary to that objective of 
offsetting the time taken to obtain a 
marketing authorisation – which requires 
long and demanding testing of the safety 
and efficacy of the medicinal product 
concerned – if an SPC, which amounts 
to an extension of exclusivity, could be 
granted for a product which has already 
been sold on the Community market as 
a medicinal product before being subject 
to an administrative authorisation 
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procedure as laid down in Directive 65/65, 
including safety and efficacy testing;

3. In addition, the interpretation of Article 
2 put forward by Merz would give rise 
to a difference in treatment between 
certain products placed on the market 
before the transitional date laid down in 
Article 19(1), which is not justified in the 
light of the objective of the Regulation. 
If Merz were correct – as a result of 
Article 19(1) – products issued with a 
compliant marketing authorisation before 
that date cannot be granted an SPC 
even if that authorisation was issued in 
accordance with Directive 65/65, whereas 
products marketed before that date on a 
non-compliant basis which would have 
obtained a marketing authorisation 
in a Member State in accordance with 
Directive 65/65 after that date could be 
granted an SPC.

4. It was common ground that memantine 
was marketed as a medicinal product in 
the Community under the German and 
Luxembourg authorisations without 
having first undergone safety and efficacy 
testing as prescribed by Directive 65/65. 
Such testing was only carried out for 
the first time when the 2002 marketing 
authorisation was issued. It followed that 
memantine was not within the scope of 
Regulation No 1768/92, as defined by 
Article 2 thereof, and may not, therefore, 
be the subject of an SPC.

The Court therefore answered the Third Ques-
tion accordingly: 

“Article 2 of Council Regulation (EEC) No 
1768/92 of 18 June 1992 concerning the cre-
ation of a supplementary protection certificate 
for medicinal products, as amended by the Act 
concerning the conditions of accession of the Re-
public of Austria, the Republic of Finland and 
the Kingdom of Sweden and the adjustments 

to the Treaties on which the European Union is 
founded, must be interpreted as meaning that 
a product, such as that at issue in the main pro-
ceedings, which was placed on the market in the 
European Community as a medicinal product 
for human use before obtaining a marketing 
authorisation in accordance with Council Direc-
tive 65/65/EEC of 26 January 1965 on the 
approximation of provisions laid down by law, 
regulation or administrative action relating 
to medicinal products, as amended by Council 
Directive 89/341/EEC of 3 May 1989, and, in 
particular, without undergoing safety and ef-
ficacy testing, is not within the scope of Regula-
tion No 1768/92, as amended, and may not, 
therefore, be the subject of a supplementary 
protection certificate.”

With regard to the Fourth Question, the 
Court answered that:

“A supplementary protection certificate granted 
for a product outside the scope of Regulation No 
1768/92, as amended, as that scope is defined 
in Article 2 of that regulation, is invalid”

In view of its answers to the Third and Fourth 
Questions, the Court declined to answer the First 
and Second Questions.

thE gEnEriCS rEFErEnCE
The Court also handed down its judgment in the 
Generics v Synaptech (C-427/09) reference at the 
same time holding, for the same reasons as those 
in Synthon, that as galantamine had already been 
placed on the market in the Community before un-
dergoing the safety and efficacy testing required by 
Directive 65/65, it was outside the scope of Regu-
lation, as defined in Article 2, and may not be the 
subject of an SPC. 

data eXCLuSiVity aNd deFiNitioN 
oF a New aCtiVe SuBStaNCe
On 4 July 2011, the General Court ordered that the 
action brought by Sepracor Pharmaceuticals (Ire-
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land) against the Commission (Case T-275/09) be 
dismissed as inadmissible.

baCkground to thE SEpraCor aCtion
Sepracor Pharmaceuticals (Ireland) submitted an 
application for a marketing authorisation for Lu-
nivia (containing the active substance eszopiclone) 
to the EMA on 23 July 2007, and in October 2008 
received a positive opinion from the CHMP that it 
should be granted a MA, but the CHMP also rec-
ommended that it should not be granted “new ac-
tive substance” status. The CHMP confirmed this 
opinion in February 2009, and as a result Sepracor 
withdrew its application in May 2009, before the 
Commission decision to grant the MA. 

The reason that the CHMP determined that 
eszoplicone should not be granted new active 
substance status was because Sepracor failed to 
prove relevant and clinically meaningful differ-
ences between eszopiclone and the racemate of 
which it was the active enantiomer, zopiclone in 
an adequate planned clinical trial with direct head 
to head comparison.1 No relevant differences had 
been demonstrated in properties with regard to 
safety or efficacy. Therefore eszopiclone was con-
sidered as a known active substance.

Sepracor withdrew their application before the 
marketing authorisation was granted and brought 
the action to annul the decision by the Commis-
sion that the “eszopiclone” contained in it was not 
a new active substance under Article 3(2) (a) of 
Regulation N° 726/2004.

inadMiSSibility oF thE SEpraCor aCtion
An order was made by the 4th Chamber of the 
General Court on 4 July 2011 that Sepracor’s ap-
plication is inadmissible. It was held that a “simple 
letter” from the Commission’s services expressing 
the position to be taken following the CHMP opin-
ion cannot be regarded as a decision producing le-
gal effects regarding the applicant. Only decisions 
which have legal effects may be the subject of an 
action for an annulment. The Commission would 

1 Withdrawal Assessment Report for Lunivia (INN: 
eszcopiclone) Procedure No. EMEA/H/C/000895

be required to formalise the CHMP opinion in or-
der for it to have legal effect on the applicant. 

If Sepracor had not withdrawn its MAA it 
would have had a decision on which to challenge 
both the CHMP’s refusal to recognise eszopiclone 
as a new active substance and the legal test applied 
by the CHMP to reach that conclusion. The reason 
Sepracor withdrew the application was that it took 
the view that that its pre-clinical and clinical data 
would become immediately available to manufac-
turers of generic products. In its withdrawal letter 
Sepracor says “the absence of NAS status leads to 
uncertainty as to whether the extensive research 
data underlying the application, and upon which 
the CHMP formed the opinion that the criteria for 
safety and efficacy were met, are entitled to a 10 
year period of regulatory data protection”.

Sepracor was therefore unsuccessful in its ap-
plication and the issue of the criteria to determine 
what is a new active substance remains open.

ESCitalopraM
On 6 July 2011, shortly after the Sepracor chal-
lenge was dismissed, the Raad van State in the 
Netherlands rendered its decision in another regu-
latory dispute concerning enantiomers, this time 
in relation to escitalopram, the active enantiomer 
of the racemate citalopram. The Division of the 
Dutch Council of State upheld an appeal by Lun-
dbeck A/S and found that the Dutch regulatory 
authority (the MEB) should not have conducted its 
own investigation into whether escitalopram is a 
new active substance, but should have followed the 
assessment as to this made by the Swedish agency 
(MPA) as Reference Member State. As a result ge-
neric marketing authorisations for escitalopram 
which had been granted in the Netherlands were 
suspended by the Division of the Council of State. 

The MPA had informed the MEB that the Cip-
ralex (escitalopram) was classified as a new active 
substance according to the classification made by 
the applicant on the application form. The MPA at 
the time of the application did not consider it neces-
sary to consider whether escitalopram constituted 
a new or previously known active substance. Lun-
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dbeck submitted further information at the time 
of renewal of the authorisation for Cipralex from 
which the MPA concluded that “Although these data 
are insufficient for a firm conclusion of superior effect 
of escitalopram compared with citalopram, they were 
considered strong enough to indicate that an effect dif-
ference in favour of escitalopram is not unlikely”. 2

The European Medicines Agency’s Committee 
for Medicinal Products for Human Use (CHMP) had 
previously noted that there is a need to harmonise 
the decisions taken in European Union (EU) Mem-
ber States involved in the decentralised procedure 
on whether to maintain or suspend the marketing 
authorisations of medicines. The CHMP had re-
viewed group of generic escitalopram-containing 
medicines that were authorised via a decentralised 
procedure following a reference by the UK under 
Article 30 of Directive 2001/83/EC. The CHMP 
concluded that marketing authorisations for the 
generic medicines should be suspended based on 
an assessment using only data which was not sub-
ject to data protection provisions, and would thus 
have excluded data relating to escitalopram, as op-
posed to that for citalopram alone3.

nEW aCtivE SubStanCE StatuS
At the present time the CHMP have considered the 
case of two isomers (eszopiclone and escitalopram) 
and released a draft reflection paper “Reflection pa-
per on considerations given to designation of a single 
stereo isomeric form (enantiomer) as new active sub-
stance in relation to a reference active substance which 
is a racemic mixture of enantiomers” on 23 Novem-
ber 20104 following endorsement by the CMD(h) 
at its meeting in November. The EMA indicated 
in its news bulletin to SMEs that this paper “pro-
vides details on evidence that would be required to 
support the designation of a single stereoisomeric 
form (enantiomer) as a new active substance in re-
lation to a reference active substance which is a ra-

2  Decision of the MEB of 25 February 2010
3  EMA/89593/2010 EMEA/H/A/1231 18 

February 2010 Questions and answers on generic 
escitalopram-containing medicines

4  EMA/651649/2010

cemic mixture of enantiomers. The document is in-
tended to provide advice on aspects related to data 
exclusivity, data requirements and access to the 
centralised procedure”. Therefore the scope of this 
paper is restricted to consideration of differences 
in isomeric composition of a product compared 
to a racemic reference active substance. The ques-
tion addressed is “when should an enantiomer be re-
garded as a new active substance (NAS) in relation to 
a reference active substance which is a racemate and 
what level of evidence would be required to confirm the 
designation as a new active substance”? It observes 
that the “default position is that an enantiomer is not 
different from the racemate, unless proven otherwise.” 
The consultation period closed on 28 February 
2011, and the outcome of the consultation and the 
final version is yet to be published.

SigniFiCanCE oF nEW aCtivE SubStanCE StatuS 
The significance of new active substance status be-
comes apparent when the legal definitions of ref-
erence and generic medicinal products are consid-
ered:. Thus Article 10(2) of Directive 2001/83/EC 
states (emphasis added):

. For the purposes of this Article:
1. “reference medicinal product” shall mean a 

medicinal product authorised under Article 6, 
in accordance with the provisions of Article 8;

2. “generic medicinal product” shall mean 
a medicinal product which has the same 
qualitative and quantitative composition 
in terms of active substances and the same 
pharmaceutical form as the reference 
medicinal product, and whose bioequivalence 
with the reference medicinal product 
had been demonstrated by appropriate 
bioavailability studies. The different 
salts, esters, ethers, isomers, mixtures of 
isomers, complexes or derivatives of an 
active substance shall be considered to be 
the same active substance unless they differ 
significantly in properties with regard to 
safety and efficacy. In such cases, additional 
information providing proof of the safety 
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and/or efficacy of the various salts, esters, or 
derivatives of an authorised active substance 
must be supplied by the applicant. 

Sepracor’s concerns regarding early generic 
competition for eszoplicone containing medicinal 
products if eszoplicone was to be treated as the 
“same active substance” as zoplicone would have 
arisen from the possibility that applicants could 
have applied for generic medicinal products con-
taining eszopiclone using Zimovane (zopiclone) 
as the reference product (which has long been 
authorised for much the same indication, and for 
which data protection has long expired) and show 
through a bioequivalence study that the products 
were clinically equivalent. Lundbeck’s initial expe-
rience in the Netherlands with escitalopram shows 
that such a concern is not unfounded. 

CoMMEnt
The differing outcomes in these two cases in Eu-
rope, which concerned the narrow situation of the 
racemate and the optically active isomer, indicate 
that there is legal uncertainty around the issue of 
new active substance status. This issue is not lim-
ited only to racemates and enantiomers. Although 
the regulatory authorities through the CHMP have 
attempted to provide some guidance through their 
reflection paper on enantiomers, this, like the 
guidance set out in Notice to Applicants is not le-
gally binding. The Sepracor decision evidences the 
absence of a legally binding mechanism by which 
new active status can be determined in advance of 
the grant of a marketing authorisation. Without 
such certainty companies which invest in clinical 
trials to bring medicines to the market lack the re-
assurance that their investment will be protected 
by regulatory data protection. Sepracor failed to 
“prove relevant and clinically meaningful differ-
ences between eszopiclone and the racemate zopi-
clone in an adequate planned clinical trial with di-
rect head to head comparison.”5 Companies in this 

5 CHMP Withdrawal Assessment Report for Lunivia 
Procedure No. EMEA/H/C/000895 confirming 
Opinion of the CHMP of October 2008

position will need to include in their development 
programme suitable studies to show that there are 
differences in safety and efficacy. 

SPaNiSH goVeRNMeNt aPPRoVeS 
a NuMBeR oF MeaSuReS to 
iMPRoVe tHe MaNageMeNt oF 
PHaRMaCeutiCaL SPeNdiNg
On 19 August 2011, the Spanish Government 
approved a new regulation: Royal Decree-Law 
9/2011, regarding measures to improve the quality 
and cohesion of the National Health System, contribu-
tions to fiscal consolidation, and provisions to increase 
the maximum amount of state guarantees for 2011. 
This Royal Decree-Law brings changes to medici-
nal product pricing and reimbursement in order to 
reduce pharmaceutical spending. This is a highly 
controversial measure as it implies dramatic dis-
counts to medicinal products in addition to those 
formerly imposed by the Spanish Government in 
2010 (specially, the mandatory 7, 5% discount on 
the price of medicinal product which are not sub-
ject to reference prices).

The main issues of Royal Decree-Law 9/2011 
can be summarised into three fundamental steps:

•	 It requires the prescription of 
medicinal products according to 
the name of the active substance 
as opposed to by the trade mark. 
This prioritises the prescription of 
the medicinal products or medical 
devices with the lowest prices. 

•	 It sets forth a number of 
amendments in the reference prices 
system.

•	 It establishes a reduction of 15% to 
the price of medicinal products that 
do not have a generic or biosimilar in 
Spain, provided 10 years have passed 
since the decision to invest public 
funds in the product was taken. 
This is without prejudice to patent 
protection which is explained below. 
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1) prESCription oF MEdiCinal produCtS 
aCCording to thE naME oF thE aCtivE 
SubStanCE

In this regard, Article 85 of Law 29/2006, of 26 
July on guarantees and rational use of medicinal 
product and medical devices, is amended in order 
to widen the prescription of medicinal products ac-
cording to the name of the active substance, and 
to ensure that pharmacists supply the appropriate 
medicinal product or medical device with the low-
est price.

Therefore, the prescription of medicinal prod-
ucts and medical devices shall be carried out, re-
spectively, according to the name of the active sub-
stance or regarding to their common or scientific 
name (i.e. according to the product characteris-
tics). This is subject to the two following cases (in 
which case, the prescription could be carried out 
by identifying the medicinal product or medical 
device according to their trade mark):

•	 Where therapeutic needs that justify 
prescription by trade mark exist; and

•	 Where the medicinal products belong 
to groups which are composed solely 
of the original medicinal product 
and its licenses (without generic 
medicinal products). This applies 
provided the licenses have the same 
price as the reference medicinal 
product.

For a given prescription, as a starting point the 
lowest-priced presentation of the medicinal prod-
uct or medical device shall be supplied by the retail 
pharmacy. Even when the prescription is processed 
by identifying the medicinal product or medical 
device according to its trade mark, the pharmacist 
should dispense such medicinal product or medi-
cal device prescribed by the doctor, provided that it 
is the lowest-price product of its group. Otherwise 
the medicinal product or medical device prescribed 
shall be replaced by the one with the lowest price, 
in such a way that the medicinal product with the 

lowest price within its group shall always be the 
one supplied.

The “Dirección General de Farmacia” shall pe-
riodically establish the lowest prices of the differ-
ent homogeneous groups of medicinal products 
and medical devices and provide the necessary in-
formation about them.

In the light of the above, these amendments 
shall cause both medicinal and original products 
to maintain lower prices in order to qualify for 
public financing.  

2) rEFErEnCE priCES
In addition, Royal Decree-Law 9/2011 establishes 
a number of amendments to the reference prices 
system (Article 93 of Law 29/2006, on medicinal 
products) on the basis of the following purposes:

•	 To clarify the meaning of the 
“reference prices system”.

•	 To speed up the procedure for 
establishing new homogeneous 
groups of medicinal product and 
their reference prices.

 
Pursuant to these purposes: 
•	 The reference price shall be the 

maximum amount to which the 
presentations of medicinal products, 
included in each of the groups to 
be determined, will be financed, 
provided that they are prescribed 
and supplied through public funds 
(instead of the former regulation: 
“provided that they are prescribed and 
supplied through an official medical 
prescription of the National Health 
System”). 

•	 Each new group of medicinal 
products and its reference price shall 
be established immediately following 
the inclusion of the first generic of 
the reference medicinal product in 
the financing of the National Health 
System.
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•	 The current option of implementing 
the reduction in price of a medicinal 
product as it is incorporated into 
a group with a reference price 
gradually over two years is removed. 
From now on, such a reduction must 
be immediate with no transitional 
period. 

•	 Galenic innovations are maintained 
in the current regulation. However 
they shall be included in the 
reference group should a generic 
medicinal product with the same 
qualitative and quantitative 
composition in active substances 
and the same pharmaceutical form 
be included in the financing of the 
National Health System.

•	 Finally, sections 6 and 7 of Article 93 
are removed (these removed sections 
formerly provided for a reduction of 
30% in the price when there was no 
generic product in Spain but there 
was in Europe). 

3) rEduCtion oF 15% in thE priCE oF thE 
gEnEriC MEdiCinal produCt

The most significant change to medicinal products 
pricing follows the amendment of Article 10 of 
Royal Decree 8/2010 of 20 May (on urgent mea-
sures to reduce the public deficit) to implement the 
aforementioned reduction of 15%.

Royal Decree-Law applies a reduction of 15% 
to the prices of medicinal products that do not 
have a generic or biosimilar in Spain once 10 years 
have passed since the decision to invest in it with 
public funds has been taken (or once 11 years have 
passed where a new indication has been autho-
rised).  Only those medicinal products, even where 
meeting the conditions above, that prove “reliably” 
that they are protected by patent in all Member 
States of the European Union, are excluded from 
this deduction.

4) othEr rElEvant MEaSurES  
In addition, Royal Decree-Law sets forth other im-
portant measures on pharmaceutical issues:

•	 The discounts for “orphan medicinal 
products” shall be 4%; and

•	 Article 3.6 of Law 29/2006, is 
amended in order to increase the 
percentage discount available from 
distributors to retail pharmacies for 
non-generic medicinal products from 
5% to 10%. This establishes the same 
legal regime for generic and non-
generic medicinal products.

euRoPeaN CoMMiSSioN PuBLiSHeS 
SeCoNd RePoRt oN MoNitoRiNg 
PateNt SettLeMeNtS
On 6 July 2011, the European Commission pub-
lished its second monitoring report of patent set-
tlement agreements covering the period 1 January 
to 31 December 2010. The Commission concludes 
that the number of settlement agreements that 
are potentially problematic, from a competition 
law perspective, have decreased significantly, de-
spite an overall increase in the number of patent 
settlements. The report compares the 2010 situa-
tion with that for the eight and a half years to 2008 
covered in its Final Report on the pharmaceutical 
sector, and the position in 2009 covered in its first 
monitoring report, on which we reported in our 
September 2010 issue of this Bulletin. 

baCkground 
The Commission’s Final Report following its phar-
maceutical sector enquiry noted that certain pat-
ent settlements in the pharmaceutical sector may 
give rise to competition law concerns, in particular 
those that lead to a delay in generic entry in return 
for a value transfer (such as a monetary payment, 
a grant of a licence, or some kind of side deal) by 
the originator company. The Commission there-
fore announced in its press release accompanying 
the Final Report that it would continue to monitor 
settlements between originator and generic drug 
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companies. For our analysis of the Commission’s 
first monitoring report please see http://www.
twobirds.com/English/News/Articles/Pages/EC_
report_monitoring_Patent_Settlement_Agree-
ments.Aspx 

thE SECond rEport’S FindingS 
The Commission states that there has been a 
marked increase in patent settlements in the last 
two years (89 in 2010 compared with 73 in 2009) 
attributable to the following factors: the increased 
number of medicines losing patent protection; a 
general increase in litigation and disputes which 
in turn leads to a higher number of settlements; 
and an increased readiness for parties to settle. 
The total number of settlements reviewed by the 
Commission was 89. Those Member States identi-
fied in the Final Report as having comparably high 
numbers of patent settlements (relative to other 
Member States), such as Portugal and Germany 
continue to do so. 

The majority of patent settlements reviewed 
by the Commission (61%) concerned settlements 
that do not restrict the generic company’s ability 
to market its own product (referred to as A-type). 
76% of A-type settlements were concluded on a 
‘walk away’ basis i.e. the parties agreed to discon-
tinue litigation without any further commitment/
obligation on either party. Seven, out of a total 
of 54 of the A-type settlements included a value 
transfer from the originator to the generic com-
pany with six including a value transfer from the 
generic company to the originator. In the former 
case the Commission noted that whilst damages 
suffered by the generic company might be fully 
recompensed, the settlement would not reimburse 
the damage suffered by consumers and health in-
surers/public health schemes caused by delayed 
generic entry. 

Of those settlements that do limit generic 
entry the overwhelming majority (91%) did not 
involve a value transfer (so called BI-type). With 
reference to the percentage of A-type and BI-type 
settlement agreements, the Commission notes 
that its increased scrutiny of settlements has not 

hindered companies from concluding settlements 
in general, and therefore concludes that concerns 
that the Commission’s scrutiny would force com-
panies to litigate patent disputes until the very end 
has proved unfounded. 

There were three patent settlement agree-
ments where the agreement limits generic entry 
and there was a value transfer from the origina-
tor to the generic company (BII-type). In the eight 
and a half years of the sector report such settle-
ments accounted for 22% of the total, but this was 
down to 10% in 2009 and is only 3% for 2010. It is 
these settlements that the Commission has consis-
tently identified as being the most likely to attract 
the highest degree of competition law scrutiny as 
they may be designed to keep competitors out of 
the market. However, the Commission’s monitor-
ing report makes no judgment as to whether the 
B-II type settlement agreements mentioned in the 
report are in fact problematic - it merely reports 
their existence. The Commission concludes that 
there has been a significant decrease in the num-
ber of B.II type settlements compared to the peri-
od investigated in the course of the sector enquiry, 
which may be attributable to increased awareness 
by companies and their legal advisors as to the fact 
that such agreements might raise competition law 
issues. 

CoMMEnt
The Commission intends to continue monitoring 
patent settlement agreements for at least another 
year. In the meantime we await the Commission’s 
conclusions in its patent settlement investiga-
tions against Les Laboratoires Servier and Lundbeck. 
In the UK it has been reported that the NHS has 
launched legal proceedings against Servier, in rela-
tion to its drug perindopril, alleging a number of 
abuses of a dominant position including that Ser-
vier paid other pharmaceutical companies in re-
turn for agreement that they would not supply the 
UK market with perindopril. The NHS also alleges 
that the Servier applied for patents which it knew 
to be invalid. It is not clear whether this action re-
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lates to the same conduct that the Commission is 
investigating. 

MediCiNaL PaCKagiNg aNd 
PaRaLLeL iMPoRtS. JoiNed CaSeS 
oF orifarm and Paranova v 
merck SharP & dohme, caSeS 
c-400/09 and c-207/10
This reference to the CJEU concerned the inter-
pretation of Article 7(2) of the Trade Mark Direc-
tive. The ECJ has previously specified the condi-
tions under which a parallel importer may market 
repackaged medicinal products bearing a trade 
mark, without the consent of the trade mark pro-
prietor (the BMS Criteria). 

Merck owned, or under licence agreements was 
entitled to bring judicial proceedings in relation 
to, trade marks on certain medicinal products. In 
the separate cases the relevant medicinal products 
were parallel imported onto the Danish market by 
members of the Orifarm and Paranova groups. 

In each case, Merck brought an action on the 
grounds that the name of the actual repackager 
did not appear on the packaging of the medicinal 
products in question. The Danish Supreme Court 
referred questions to the ECJ asking whether the 
BMS Criteria meant that the name of the entity 
that physically carried out the repackaging had to 
appear on the repackaged product. 

The CJEU considered that the requirement 
that the importer’s name appear on the product 
was to protect the trade mark proprietor’s interest 
that the consumer or end-user should not be led 
to believe that it was responsible for the repackag-
ing. The other BMS Criteria and other legal instru-
ments protected the trade mark owner’s and con-
sumers’ other legitimate interests. Accordingly the 
new packaging did not need to state the name of 
the actual repackager: this interest was sufficient-
ly protected if the repackaged product indicated 
as the repackager the undertaking which held a 
marketing authorisation for the product, on whose 
instructions the repackaging was carried out, and 
which assumed liability for the repackaging. 

oLiVeR BRüStLe V gReeNPeaCe 
e.V. (C-34/10)
The CJEU has handed down its decision in Brüstle 
on the interpretation of Article 6(2)(c) of the Bio-
technology Directive (98/44EC), relating to the 
concept of a ‘human embryo’ and its patentability. 

baCkground
Greenpeace applied to invalidate a German patent 
held by Oliver Brüstle, filed in 1997, which con-
cerned isolated and purified neural precursor cells, 
processes for their production from embryonic 
stem cells, and the use of neural precursor cells for 
the treatment of neural defects. 

Greenpeace asserted that Brüstle’s patent was 
invalid on the basis that its claimed invention was 
contrary to TRIPS and the EPC which permit signa-
tories to exclude an invention from being patented 
if its commerical exploitation would be contrary 
to ordre public or morality, and that it fell within 
Article 6(2)(c) of the Biotech Directive which pro-
vides that in particular this exclusion is satisfied 
if human embryos are used for industrial or com-
mercial purposes. The Bundesgerichtshof stayed 
proceedings and referred a number of questions 
to the CJEU concerning the definition of a ‘human 
embryo’ and its application in these circumstances.

StEM CEllS
A distinction can be made between ‘totipotent’ and 
‘pluripotent’ stem cells. The former arise after fer-
tilisation and are capable of dividing and develop-
ing into a complete individual. A few days after fer-
tilisation a blastocyst is formed consisting of the 
latter, which although capable to developing into 
any type of cell, cannot develop into a complete in-
dividual.

thE CJEu’S dECiSion

the definition of a ‘human embryo’ in 
article 6(2)(c)
The CJEU considered that although member states 
should have wide discretion to interpret ordre pub-
lic and morality, Article 6(2) sets out particular ex-
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clusions from patentability. Therefore, the concept 
of a ‘human embryo’ for these purposes should be 
interpreted uniformly across the EU rather than 
leaving this to member state courts. The Biotech 
Directive aimed to remove obstacles to trade and 
smooth the functioning of the internal market. 
This aim would not be achieved if some member 
states chose a narrow interpretation which would 
result in a liberal patenting regime whilst others 
interpreted the exclusions more broadly. 

The CJEU noted that although the Biotech Di-
rective seeks to promote investment in biotech-
nology, the use of biological material originating 
from humans had to be consistent with regard to 
fundamental rights and, in particular, the dignity 
and integrity of the person. Therefore, the concept 
of a ‘human embryo’ should, for these purposes, 
be interpreted in a wide sense. Accordingly, the 
CJEU ruled that, for the purposes of Article 6(2)
(c), a ‘human embryo’ constituted any (i) any hu-
man ovum after fertilisation, and (ii) any non-fer-
tilised human ovum (a) into which the cell nucleus 
of a mature human cell has been transplanted or 
(b) for which further development has been stimu-
lated by parthenogenesis. However, it would fall to 
the relevant national Court to ascertain whether 
a stem cell obtained from a human embryo at the 
blastocyst stage fell within this definition, in light 
of scientific developments. 

The stem cells in question in Brüstle’s patent 
were pluripotent cells. Advocate General Bot had 
recommended that these should not be regarded as 
a ‘human embryo’ as they do not have the capac-
ity to develop into a human being, although if ob-
tained from a blastocyst they could only be patent-
able if they could be obtained without detriment to 
the embryo (which was not the case at the priority 
date). However, the CJEU’s broader definition of a 
human embryo means that pluripotent cells could 
fall within the concept of a ‘human embryo’, de-
pending on how a member state’s national Courts 
interpret this ruling in light of scientific develop-
ments.

use of human embryos for scientific research
The second question referred asked whether the 
‘use of human embryos for industrial or commer-
cial purposes’ covered the use of human embryos 
for the purposes of scientific research. The CJEU 
noted that the purpose of the Biotech Directive 
was not to regulate the use of human embryos in 
scientific research, but to the patentability of bio-
technology inventions. However, the use of a hu-
man embryo for scientific research implies its in-
dustrial or commercial application: even if the aim 
of scientific research was different, such use of a 
patent’s subject matter would fall within the exclu-
sion. This is subject to the clarification in Recital 
42 of the Biotech Directive, that therapeutic or di-
agnostic purposes which are to be applied to the 
human embryo and are useful to it are patentable. 

Invention requires destruction of human 
embryos
The third question asked whether an invention 
would be unpatentable if it necessitated the de-
struction of a human embryo, even if its purpose 
is not the use of human embryos. In answering 
this question, the CJEU reached essentially the 
same conclusion as the Enlarged Board of Appeal 
had in WARF (G 2/06) in relation to the EPC. If 
the implementation of the invention required the 
destruction of human embryos, it had to be con-
cluded that human embryos must have been said 
to have been used within the meaning of Article 
6(2)(c). It was irrelevant if the claimed invention 
was implemented at a stage long after the destruc-
tion of such embryo. Moreover, it does not matter 
whether the invention as claimed referred to the 
use of human embryos – a contrary conclusion 
could enable a patent to avoid the exclusion and be 
valid by skilful drafting, rather than because the 
invention itself does not fall within the exclusion. 

ConCluSion
On the face of it, the CJEU’s decision in Brüstle 
is likely to be disappointing for those engaged in 
stem cell research in the EU. The CJEU has chosen 
to define a ‘human embryo’ broadly for the purpos-
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es of Article 6(2)(c) and given national courts dis-
cretion only to decide how this is to be interpreted 
in light of scientific developments. 

However, the CJEU has not ruled that plu-
ripotent cells per se must be regarded as a human 
embryo. Moreover, since 1997 new methods have 
been developed for the production of stem cell 
lines that do not require the use or modification 
of human embryos but instead rely on ‘reprogram-
ming’ differentiated cells to revert to a pluripotent 
state. Companies will also be able to rely on confi-
dentiality rather than the patent system to protect 
techniques developed in this area of research. 
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iNtRoduCtioN

After many years of congressional talk 
about patent reform, the America Invents 
Act (AIA)1 was finally enacted in law on 

September 16, 2011. The substantial changes 
1  Leahy-Smith America Invents Act, H.R. 

1249 (112th Congress, First Session), enacted 
(President Obama) 16 September 2011, available 
online at http://www.govtrack.us/congress/
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it brings to the U.S. patent system will have far 
reaching effects on biotechnology companies and 
the way they do business, particularly with regards 
to drafting patent applications, protecting their 
patents, keeping a watchful eye on similar tech-
nologies of competitors and leveraging their pat-
ent portfolios to attract investment. 

A noteworthy change heralded by the AIA is a 
much expanded base on which patent challengers 
can attack patents, including “Post-Grant Review” 
(PGR) proceedings before the United States Pat-
ent & Trademark Office (USPTO). Section 6 and 
18 of the AIA introduce new statutory provisions 
§§ 321-329 to Chapter 32 of Title 35 of the United 
States Code (U.S.C) which have similarities to Op-
position Proceedings under European practice.2 
Under PGR, a person who is not the patent owner 
may petition the USPTO to review the validity of 
an issued patent within nine months of its grant or 
issuance of a reissue patent.3

Under the PGR process, a petition will be 
granted if the petitioner shows that “if such infor-
mation is not rebutted, [it] would demonstrate that 
it is more likely than not that at least one of the 
claims challenged in the petition is unpatentable.”4 
Invalidity can be asserted on any grounds of pat-
entability that one can raise as a defense in patent 
infringement litigation before the Courts under 
§ 282 of Title 35, U.S.C, including failure of the 
claims to define subject matter eligible for patent-
ing, lack of novelty, obviousness, and to provide a 
written description or enablement under §§ 101, 
102, 103, and 112 of Title 35, U.S.C. However un-
der PGR, the petitioner need only bear the burden 
of proving invalidity by the lower standard of “by 

billtext.xpd?bill=h112-1249 (last accessed 31 
October 2011).

2  Id.
3 PGR rules go into effect September 16, 2012 (12 

months after the enactment of the AIA) and are 
applicable to business method patents under the 
transitional program, however, the PGR process 
only goes into effect as to “first-to-file” paragraph 
3(n)(1) patents, which are patents that are filed on 
or after March 16, 2013.

4  H.R. 1249 § 324 (a)

a preponderance of the evidence” in contrast to the 
“clear and convincing” evidentiary standard for 
proving invalidity that follows from the Supreme 
Court decision on Microsoft Corp. v. i4i Ltd. Partner-
ship.5

Biotechnology inventions are commonly chal-
lenged on the basis of the written description and 
enablement requirements. A patent application 
must contain an adequate description of the in-
vention under the first paragraph of § 112 of Title 
35, U.S.C. for issuance of a patent in accordance 
with the quid pro quo policy objective of the patent 
system of encouraging disclosure of inventions in 
return for exclusive rights.6 Section 112, of Title 35 
in pertinent part will read:

The specification shall contain a written de-
scription of the invention, and of the manner 
and process of making and using it, in such full, 
clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, 
or with which it is most nearly connected, to 
make and use the same, and shall set forth the 
best mode contemplated by the inventor or joint 
inventor of carrying out the invention.

A review of court decisions will impress the 
fact that the written description requirement is 
applied with much greater frequency and scru-
tiny in biotechnology cases due to the inherent 
unpredictability and uncertainty in these fields. 
In Ariad Pharms., Inc. v. Eli Lilly & Co., after eight 
years of expensive litigation, the Court of Appeals 
for the Federal Circuit (CAFC) confirmed en banc, 
in favor of Eli Lilly, that §112 Title 35, U.S.C con-
tains a written description that is separate from 
the enablement requirement and that the asserted 
claims were invalid for lack of written descrip-
tion7. On February 23, 2011, the CAFC overruled 
the District Court’s decision in Centocor v. Abbott 

5  Microsoft Corp. v. i4i Ltd. Partnership, 564 U.S. 
____ (2011).

6  35 U.S.C. § 112
7  Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336 

(Fed. Cir. 2010)
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Labs and set aside a $1.67 billion jury verdict in 
favor of the patentee (Centocor) and finally held 
the patent claims at issue were invalid for lack of 
written description8. These decisions, among many 
others, reflect a recent trend of the Federal Circuit 
to invalidate patents on the grounds of written de-
scription.

However, the litigation route is not available as 
an option unless there is “actual controversy”.9 If 
one opted not to go that route, patents could only 
be challenged post grant through reexaminations 
at the USPTO. Reexaminations had their limita-
tions as only patents or printed publications eli-
gible under §§ 102 and 103 of Title 35, U.S.C, that 
raise a substantial new question of patentability 
(SNQ) are considered. With the present possibility 
of attacking patents for the lack of written descrip-
tion under PGR at the USPTO itself, biotechnology 
companies will have to pay keen attention to when 
they think an invention is patentable and if there 
is sufficient description in the specification of a 
patent application to withstand the lower cost, ex-
pedited process now available to any third party to 
challenge their patents post grant.

The AIA has put in place a number of checks 
and balances that allow for “enhancing patent 
quality and the efficiency, objectivity, predictabil-
ity, and transparency of the patent system” as stat-
ed by Biotechnology Industry Organization (BIO) 
President and CEO Jim Greenwood. While this is 
indeed a good thing, in the short term it may place 
tremendous pressure on smaller biotechnology 
companies and start ups with limited resources 
that rely heavily on their patent portfolio to at-
tract investment, primarily from the venture capi-
tal industry. Easier options of knocking down pat-
ents, such as through PGR, may make investments 
in developing innovative technologies much more 
riskier and possibly untenable for venture capital-
ists. The flip side of the coin, however, is that com-
panies that have so far been cowed into not taking 

8  Centocor Ortho Biotech, Inc. v. Abbott Lab., No. 
2010-1144 (Fed. Cir. Feb. 23, 2011)

9  MedImmune, Inc. v. Genentech, Inc., 549 U.S. 118 
(2007).

action based on the prospect of expensive litiga-
tion now have a broader avenue for taking down 
weak patents of larger competitors if doing so is 
advantageous to their business.

The availability of PGR may indeed compel bio-
technology companies to build up their defensive 
strategy and ensure that the patents in their port-
folio are strong and enforceable, especially with 
adequate written description support. Provisions 
of the PGR process, such as, submission of the pe-
tition within a short time span of 9 months from 
patent issuance; availability of PGR only if the 
challenger has not already initiated a civil action 
in District Court; parties being able to settle the 
issue before the USPTO makes a final decision and 
the estoppel associated with the challenger at the 
USPTO, the District Court and the International 
Trade Commission (ITC) in asserting invalidity on 
any ground that could have been reasonably raised 
during PGR, makes for very important questions 
of timing that must be considered by biotechnol-
ogy companies in using PGR as an offensive strat-
egy. With the right decisions made at the right 
time, biotechnology companies, irrespective of 
their size, will find PGR to be a very important and 
powerful resource.
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Particularly in biotechnology, patents 
serve as the defensive wall that lets inno-
vators reap the rewards of their discovery 

while keeping competitors at bay. Drafting a pat-
ent can be a difficult proposition because the au-
thor needs to simultaneously explain what the 
idea is, while providing a legal definition of what 
has been invented. In other words, anything you 
say can be used against you. 

Constructing and Deconstructing Patents covers 
each of the topics needed for someone to begin 
drafting patents (Mr. Donner has a separate book 
on how to argue for the allowance of patents). The 
book is divided into three sections: an overview of 
drafting (or constructing) a patent; drafting a pat-
ent; and a discussion of case law relating to inter-
preting (or deconstructing) a patent. The book is 
complemented by extensive appendices and a CD-
ROM of the appendices. There is both a summary 
table of contents and a detailed table of contents 
in the beginning, and a table of cases and glossary 
at the end. As laid out in the detailed table of con-
tents, the book is broken into a series of discrete 
sections of not more than a few pages each. The ex-
tensive use of headings and subheadings also con-
tributes to the book’s organization.

The overview section begins by comparing pat-
ent protection to the other types of intellectual 
property protection, to explain why one would use 
one type of protection versus the patent, or both 
types together. The section continues with a chap-
ter on how to write a patentability opinion and 
provides an overview of drafting a patent.

The second section covers how to construct 
a patent and is divided into nine chapters corre-

sponding to the steps one takes in drafting an ap-
plication. The appendix includes materials relating 
to three inventions: one mechanical; one combina-
tion of mechanical and circuitry; and one chemical 
invention. The book applies the lessons on how to 
draft a patent to each of the inventions, such that 
the reader can see how the techniques are applied. 
The book includes disclosure materials and draw-
ings for each invention, and a prior art reference 
for the two mechanical designs. This allows the 
reader to read materials, such as an interview with 
the inventor, and then try their hand at the vari-
ous tasks in drafting a patent. I found this hands 
on approach helpful when I was learning to draft 
patents.

Deconstructing a patent is three chapters: in-
terpreting the scope of a patent; inventorship and 
exceptions to patentable subject matter share a 
chapter; and disclosure requirements. Though not 
necessarily apparent from the table of contents, 
the third section includes many lessons that some-
one drafting a patent application would benefit 
from, such as how to evaluate the subject matter 
eligibility of an invention. This last section reads 
much like a law school casebook, where the reader 
is presented with key sections of important cases 
and a discussion of how each influenced the devel-
opment of the law. The practice tips included at the 
end of some chapter subsections are perhaps closer 
to summaries of the law than ways around a prob-
lem.

Given the length of the book, the lack of ad-
vanced pointers surprised me. For example, chap-
ter nine discusses how to draft the claims, which 
create the legal definition of the invention that the 

Book Review

Constructing and deconstructing 
patents 
Irah h. donner
bna books, arlington, 2010, hardcover, 656pp., $255.00 ISbn: 9781570189340
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patent covers. The chapter does not discuss how to 
draft claims for inventions where patent subject 
matter eligibility might be a concern (fields such as 
business methods, software or medical diagnostic 
methods). The relevant law is covered under chap-
ter 16, but the author never opens the kimono to 
suggest techniques or claim language that he has 
used to handle such inventions.

Constructing and Deconstructing Patents pro-
vides thorough coverage of the basics of writing 
a patent application, and a targeted legal treatise. 
While I would have liked Mr. Donner to share more 
of the strategies that he uses, reading this book 
will serve as a good first step to a career construct-
ing patents.

David B. Orange
Buchanan Ingersoll & Rooney
Washington, DC 20006, USA

E-mail: david.orange@bipc.com

Disclaimer: The content is due solely to the au-
thor, and may or may not reflect the views of Bu-
chanan Ingersoll & Rooney or its clients.
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When asked to review the 2012 Plun-
kett’s Biotech & Genetics Industry Al-
manac I knew from past experience 

that I would be receiving a comprehensive refer-
ence manual. Plunkett Research, Ltd. is a leading 
provider of industry sector analysis and research, 
industry trends and industry statistics.

The 2012 Almanac is the 10th edition of the Al-
manac and presents a complete overview of the en-
tire biotechnology and genetics area and industry. 
The Almanac, truly a reference book, is designed to 
be used as a general source for those in the indus-
try or seeking information about the industry. The 
Almanac provides a vast amount of relevant and 
timely information for the biotech industry re-
searcher and/or business executive as well as any-
one else seeking up-to-date industry information. 
There is a copious amount of information to assist 
with market research, strategic planning, and em-
ployment searches. The Almanac further provides 
contact information to facilitate prospect list cre-
ation as well as serve as a repository of facts and 
figures for financial research. 

Before even turning to the “Introduction” in 
the Almanac, Plunkett provides 20+ pages of defi-
nitions in a short biotech and genetics industry 
glossary. Having this right up front is a huge plus. 
Next a very helpful “How To Use This Book” fol-
lows. Plunkett then launches into an extremely 
comprehensive Chapter I that discusses 28 major 
trends affecting the biotech and genetics indus-
try, including sections on “The State of the Biotech 
Industry Today,” discussions on numerous timely 
topics, such as gene therapies, stem cells, bioge-
nerics, vaccines and technology discussions on a 

number of the most common biotech and genetic 
technologies in use today (e.g., SNPs, proteomics, 
synthetic biology and PCR, just to name a few). 
Many of the chapters discussing the major trends 
further provide internet links to additional infor-
mation on the topic as well as links to assist with 
further research, selected company spotlights and 
informative Plunkett commentaries.

Chapter 2 provides a plethora of extremely 
useful industry statistics, graphs and charts in-
cluding statistics related to drug discovery and ap-
provals, U.S. Pharmaceutical R&D spending versus 
the number of new molecular entities, prescription 
drug expenditures, industry employment stats, 
patent information, domestic and foreign drug 
sale information and a great deal more. 

Chapter 3 is an encyclopedic list of impor-
tant biotech and genetics industry contacts that 
includes addresses, telephone numbers and in-
ternet site addresses. This list includes industry 
associations, research organizations, patent orga-
nizations and resources, career and professional 
reference tools and associations, market and re-
search organizations, U.S and global health facts 
and much more invaluable sources to find out just 
about anything one needs to in the biotech and ge-
nerics industry. 

The final chapter of the Almanac is devoted to 
“The Biotech 350.” Plunkett explains that the com-
panies chosen to be listed in the Biotech 350 (Plun-
kett acknowledges that the actual list comprises 
367 companies) were chosen specifically for their 
dominance in the many facets of biotechnology 
and generics in which they operate. In a nutshell, 
the list contains 367 of the largest, most successful 

Book Review

Plunkett’s biotech & genetics 
industry almanac 2012
Jack w. Plunkett
Plunkett research, ltd., houston, 2011, hardcover, 554pp., $299.00 ISbn: 9781608796496
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and fastest growing firms in the biotechnology and 
related industries in the world. This final chapter 
starts with a chart of the Biotech 350 and provides 
2010 Sales and Profit figures. An index of the com-
panies by state or country is provided, followed by 
an individual profile of each company on the list. 
Each company profile provides a one-page compre-
hensive snapshot including details about business 
type, brands, divisions, and affiliates. Executive 
names and contact information is provided along 
with company growth plans and other special fea-
tures. Company financial information is also in-
cluded along with salary/benefits information and 
some statistics about women and minority hiring.

Plunkett provides a unique and extremely com-
prehensive almanac that saves time and effort for 
competitive intelligence, market research, vertical 
industry marketing data, or industry trends analy-
sis. The purchase of the 2012 Biotech & Genetics 
Industry Almanac also includes free 1-year access 
to book data and exports online (with registration) 
Simply put, Plunkett’s Biotechnology & Genetics 
Industry Almanac 2012 is an invaluable resource 
and reference tool for anyone operating within the 
biotechnology and pharmaceutical industry. 

Barry J. Marenberg, Esq.
BJM BioPat Solutions, 

New Providence, NJ
bmarenberg@gmail.com
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