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Similar or the Same?  
Why Biosimilars are not the Solution
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1. Introduction
In the last decades the pharmaceutical industry has 
undergone a significant evolution: advancements in 
the field of biotechnology have accelerated the devel-
opment of drugs that are manufactured from cultures 
of living cells, drugs which are commonly referred 
to as “biologics.”1 The development of these drugs 
has resulted in the introduction of valuable medical 
treatments, especially for rare diseases, immunologi-
cal and inflammatory disorders, and cancers. In just 
a few years’ time, biologics have come to represent an 
important part of the global drug market – about 26% 
of worldwide pharmaceutical sales in 2017, a percent-
age that will continue to grow in the coming years (up 
to 30% in 2022).2

The introduction of these new treatments, however, 
has come at a high price. The annual cost of some 
biologics exceeds US$250,000 per patient.3 Further-
more, many of the top revenue-generating drugs are 
monoclonal antibodies — large and highly complex 
biologics.4 These high figures have adverse conse-
quences: public healthcare budgets soar, and certain 
drugs are unaffordable for many patients.

One of the main reasons new drugs can be sold at 
such high prices is that they are generally covered 

by patents, and until those patents expire, origina-
tor companies can sell their drugs at a price far above 
the production price. The temporary patent monop-
oly allows originator companies to recoup the high 
costs associated with the development of new drugs 
— which are typically claimed to be in the billion U.S. 
dollar range.5

In addition to a patent monopoly, originator com-
panies are granted temporary exclusive user rights 
to the clinical data that need to be submitted to the 
regulatory authorities.6 This “data exclusivity” de facto 
delays the market entry of generic competitors. After 
these exclusive user rights on the clinical data expire, 
however, a generic competitor can be allowed to enter 
the market by demonstrating that its version of the 
drug is identical (bioequivalent) to the original (refer-
ence) product — thus relying on the clinical data that 
already have been provided by the originator to show 
that the generic version of the drug will be safe and 
effective.

Until relatively recently, most drugs were small 
chemical molecules, Aspirin (acetyl salicylic acid), for 
example, is a molecule with only twenty-one atoms and 
a molecular weight of 180 Da. Proving that the generic 
competitor’s version of such a drug is identical to the 
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originator’s version is quite trivial. Consequently, once 
the patent and data exclusivity periods have expired, 
generic competitors’ versions of the drug can be rap-
idly introduced on the market, allowing the sale price 
of the drug to fall to a fraction of the earlier price.

Biologics, on the other hand, are very large, complex 
molecules produced by genetically engineered organ-
isms, e.g. bacteria or mammalian cells,7 and unless a 
generic version of a biological is produced by the same 
cell line as the originator’s biological, it is extremely 
unlikely to be chemically identical. As the original 
biologic’s cell line and manufacturing process will be 
closely guarded as trade secrets, a generic competitor 
will have no other option than to develop a new cell 
line.8 A “generic” biologic may have the same desired 
functionality as the originator’s biologic but will gen-
erally only be similar to the original biologic and is 
therefore referred to as a “biosimilar.”

As with traditional generic drugs, the development 
of biosimilars has been presented as the key solution to 
decrease prices and increase access to biologic drugs. 
However, the development process and launch of bio-
similars continues to raise significant problems, none 
of which can easily be addressed. As we will elaborate 
in Section 2, the development of a biosimilar requires 
considerable time and resources, and safety concerns 
necessitate elaborate clinical testing and regulatory 
review of (candidate-) biosimilars. Furthermore, con-
cerns regarding the substitution and interchangeabil-
ity of original biologics with biosimilars persist, and 
the introduction of biosimilars onto the market has 
not consistently resulted in significant price reduc-
tions (see Section 3).

Due to the challenges of the biosimilar develop-
ment process, originators’ biologics have maintained 
a quasi-monopoly, even after patents and regulatory 
exclusivities expire. The significant “knowledge gap”9 
between the original biologic’s manufacturer and the 
biosimilar manufacturer has distorted the trade-offs 
that has traditionally guided both patent protection 

and regulatory exclusivities: an “enabling disclosure” 
as key condition to benefit from a monopoly.

We will argue that the regulatory pathway for bio-
similars in the E.U. and the U.S. does not adequately 
serve the purpose of bringing safe and effective drugs 
onto the market without undue delay.10 On the con-
trary, it has resulted in the allocation of substantial 
resources to the development of drugs equivalent to 
those that already exist, and has encouraged unneces-
sary performance of clinical trials — contrary to the 
Oviedo Convention11 and recognized as a violation of 
important ethical principles guiding the conduct of 
medical research.

Nevertheless, solutions do exist: facilitating the 
development of a drug that more closely resembles 
the original product, a “biogeneric.” In addition to 
discussing some of the suggestions that have been 
made in this regard, we will argue that requiring the 

deposit of the original biologics’ cell line, which at a 
later stage generic companies can access, can be an 
effective remedy for some of the major shortcomings 
of the current situation.

We will proceed by shedding light on the current 
regulatory framework for biosimilars in the E.U. and 
the U.S. (Section 2) and will subsequently discuss 
some of the problems that the development and use 
of biosimilars have raised (Section 3). In Section 4 
we will discuss our proposal to require the deposit of 
original biologics’ cell line and will explain why this 
does not constitute an unreasonable transgression of 
originator companies’ rights and interests.

2. Regulating Biosimilars
2.1. Regulatory Requirements for Approval 
Because a biosimilar can never be identical to the orig-
inal biologic (reference product), the requirements for 
bringing a biosimilar to the market are significantly 
more extensive than those for introducing a tradi-
tional small molecule generic on the market.12 Basi-
cally, the biosimilar applicant is required to prove that 

We will argue that the regulatory pathway for biosimilars in the E.U. and the 
U.S. does not adequately serve the purpose of bringing safe and effective drugs 

onto the market without undue delay. On the contrary, it has resulted in the 
allocation of substantial resources to the development of drugs equivalent 

to those that already exist, and has encouraged unnecessary performance of 
clinical trials — contrary to the Oviedo Convention and recognized as a violation 

of important ethical principles guiding the conduct of medical research.
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the differences between the candidate-biosimilar and 
the reference product are not clinically significant.13

The first regulatory framework for the approval of 
biosimilars was developed by the European Medicines 
Agency (EMA).14 Already in 2003, the E.U. Direc-
tive regulating the approval for medicinal products 
for human use mandated the EMA to develop prin-
ciples for the approval of “similar biological medicinal 
products.”15 The relevant guidelines prescribe how a 
biosimilar applicant needs to demonstrate the similar 
nature in terms of quality, safety and efficacy of the 
candidate-biosimilar.

Overall, a biosimilar application requires the carry-
ing out of elaborate analytical, nonclinical and clinical 
studies comparing, head-to-head, the biosimilar with 
the reference product.16 In addition to a comprehen-
sive analytical data package showing that several key 
characteristics are the same for the biosimilar and the 
reference product,17 preclinical pharmacokinetic (PK) 
and pharmacodynamics (PD) studies (in animals), 
clinical comparative PK and PD studies (mostly in 
healthy volunteers), and comparative clinical efficacy 
and safety trials (in study populations representative 
for all indications for which approval is sought) are in 
most cases required.18

The EMA accepts a step-wise approach, meaning 
that the level of certainty obtained in each phase will 
guide the specifics and scale of the studies required in 
subsequent phases.19 For each deviation from the ref-
erence product, additional justifications and data will 
need to be provided. On the other hand, increased lev-
els of certainty on the absence of clinically meaningful 
differences may reduce the number and scale of the 
necessary confirmatory clinical trials.20

The U.S. regulatory authority, the Food and Drug 
Administration (FDA), was rather late in the establish-
ment of a regulatory pathway for biosimilars. Oppo-
nents and proponents of an abbreviated pathway long 
disagreed on the safety of biosimilars and the extent 
of testing that should be required to allow biosimilars 
on the market.21 As a consequence, the Biologics Price 
Competition and Innovation Act (BPCIA) was only 
adopted in 2009.22 This Act created an abbreviated 
Biological License Application (aBLA) for biologics 
that are demonstrated to be highly similar to a refer-
ence product based upon data derived from analytical 
studies, animal studies, and clinical studies. Specifi-
cally, section 351(k) requires the assessment of immu-
nogenicity, PK and PD via clinical studies that are 
“sufficient to demonstrate safety, purity, and potency 
in one or more (…) conditions (…) for which licensure 
is sought (…).”

The FDA encourages pre-submission consultations 
and, like the EMA, relies on a step-wise approach.23 

The demonstration of biosimilarity must be based 
on an elaborate analytical comparability assessment, 
clinical pharmacology studies to compare the PK and 
PD characteristics of the candidate-biosimilar and the 
reference product, and clinical trials to confirm that 
there are no clinically meaningful differences between 
both products.24 However, if initial phases of compa-
rability studies result in higher levels of confidence 
regarding the similarity of the (candidate-)biosimi-
lar with the reference product, less extensive clinical 
studies can suffice.25

Before the abbreviated pathway for biosimilars was 
created, the FDA approved some biosimilar versions of 
first-generation biologics as traditional generic drugs, 
under section 505(b)(2) of the Federal Food, Drug, and 
Cosmetic Act.26 Such a demonstration of bioequiva-
lence requires head-to-head clinical studies comparing 
the PK and PD characteristics of the candidate-generic 
and the reference product. If these studies confirm 
that the (candidate-)generic delivers the same active 
ingredient in the same amount and in the same time 
period as the original drug, the generic applicant may 
further rely on the safety and efficacy data provided 
by the originator and will be authorized to enter the 
market based on this information.27 Thus, much less 
preclinical and clinical testing is needed to ensure that 
the bioequivalent drug is safe and effective. Likewise, 
in the E.U. the traditional generic approval pathway 
is still open for biologics, although it is highly unlikely 
that biosimilars will meet the conditions for being rec-
ognized as a “bioequivalent” generic.28 Consequently, 
for the most part, biosimilar applicants will have no 
other option than to take the longer “biosimilar route.”

2.2. Data Exclusivity for Biologics
The introduction of data exclusivity dates back to the 
Hatch-Waxman Act of 1984, which established the 
regulatory pathway for traditional generics in the U.S., 
but at the same time offered five years of “data exclu-
sivity” to “new chemical entities.”29 This implies that, 
for a period of five years following the initial market 
authorization, generic competitors are not allowed 
to submit an “abbreviated new drug application” 
(ANDA) that relies on the clinical data submitted by 
the originator in support of their applications.30 Some 
commentators have argued that this system of mar-
ket protection has become much more important than 
traditional patent protection, as the data exclusivity 
protecting a drug may exist even if patent protection 
has not been applied for, been granted, or when the 
relevant patents either expire or are invalidated.31

For biologics, the BPCIA has significantly length-
ened this system of regulatory protection. For four 
years, the FDA may not accept any biosimilar appli-
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cations, and, for another eight years, may not grant 
final approval of such applications, which adds up to 
twelve years of regulatory protection for the original 
biologic.32 In the E.U. no distinct regulatory exclusiv-
ity for biologics exists, but the standard period of data 
exclusivity is much longer than in the U.S. Neither 
biosimilar nor generic applications can be accepted 
for eight years after the reference product has been 
authorized to enter the market and the final regula-
tory approval relying on the originators’ data can only 
be granted after ten years.33

2.3. Biosimilars on the Market
Several biosimilars have reached the market in the 
last decade. The E.U. remains the frontrunner, with 39 
biosimilars authorized and only five applications being 
refused or withdrawn.34 The first biosimilars approved 
by the EMA were rather simple protein therapeutics 
(first-generation biologics), but since 2013, the EMA 
has authorized several biosimilar monoclonal anti-
bodies.35 The FDA has approved nine biosimilars.36

Several of the bestselling originator biologics are 
facing patent expiry before 2020, and approximately 
eight hundred biosimilars for approximately a hun-
dred reference products are currently under develop-
ment.37 Accordingly, it is projected that the biosimilar 
market will come to represent a 4–10% market share 
by 2020, worth about US$10–25 billion.38 Besides the 
U.S. and the E.U., other countries such as the BRIC 
nations could prove to be attractive markets for bio-
similars and might play an important role in the fur-
ther development of the biosimilars market as well.39

3. The Problems With Biosimilars 
3.1 Extrapolation of Indications, Interchangeability 
and Substitution
Notwithstanding the widespread enthusiasm over the 
biosimilar market potential, biosimilar drug develop-
ment raises some important questions and problems. 
Due to their complex nature, many have questioned 
the safety of biosimilars, mostly in relation to the 
risks of unpredictable immune responses.40 Unex-
pected adverse responses to biosimilar treatment 
have not yet been reported,41 but the overall slow 
uptake42 of biosimilars has been attributed to physi-
cians’ concerns about patient safety, problems with 
interchangeability, and a corresponding reluctance to 
prescribe biosimilars.43

An important hurdle for biosimilars is that the dem-
onstration of similar efficacy, safety and potency for 
one indication does not guarantee that the biosimilar 
is functionally equivalent for the other indications the 
original biologic was approved for. The extrapolation 
of clinical results between different indications can be 

justified and is sometimes accepted by the regulators, 
but complex modes of action of biologics involving 
multiple receptors can necessitate additional com-
parative clinical studies to ensure that the biosimilar 
and the original biologic behave alike. Hence, there 
is no guarantee that a biosimilar will be therapeuti-
cally equivalent for all indications.44 Besides hinder-
ing the acceptance of biosimilars, this necessitates 
additional clinical testing and corresponding finan-
cial investments.

Likewise, doubts persist regarding the “interchange-
ability” and “substitution” of biosimilars.45 Even when 
the quality of biosimilars is high, potential differences 
between biosimilars and original biologics necessitate 
caution when patients are changed from one product 
to another.46 In cases of repeat switching, there are 
major concerns regarding increased immunogenicity, 
leading to adverse reactions.47

The safety of interchangeability and substitution 
is not assessed during the EMA approval process 
and remains subject to the decision of the national 
authorities. In most E.U. countries, automatic sub-
stitution of biosimilars is prohibited.48 Only recently, 
have some E.U. countries have taken careful steps 
towards encouraging interchangeability and accept-
ing substitution, albeit under strict conditions.49 In 
the U.S., licensed biosimilars can directly be recog-
nized as “interchangeables” by the FDA — which in 
the U.S. implies that they can automatically be sub-
stituted at the pharmacy level.50 To be recognized as 
“interchangeable,” the BPCIA requires that a biosimi-
lar must have the same clinical effect as the original 
biologic for every individual patient and that (repeat) 
switching does not pose any additional risks.51 In Jan-
uary 2017 the FDA issued a draft guideline for dem-
onstration interchangeability, but has not yet granted 
such a status.52

In sum, in comparison with traditional small mol-
ecule generics, significant scientific, safety-related and 
regulatory hurdles remain for the recognition and use 
of biosimilars as fully equivalent therapeutics.

3.2 Unnecessary Duplication of Clinical Trials?
Besides the issues hindering the recognition of bio-
similars as fully equivalent drugs, the entire bio-
similar development process raises some questions 
as well. Because of the burdens and risks associated 
with the execution of clinical studies, one could ques-
tion the fact that in order to develop something that 
already exists — a particular treatment for a particu-
lar (set of ) indication(s) — numerous clinical studies 
are being conducted.

In order to be ethically justified, clinical research 
must aim at generating knowledge that can contribute 
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to improvements in health and well-being. Substan-
tial overlap with proven results, on the other hand, is 
generally considered to be unethical, as clinical study 
participants’ exposure to risks cannot be justified by 
the expected benefits of the study results.53 Therefore, 
the unnecessary duplication of clinical trials is pro-
hibited by the Oviedo Convention54 and generally rec-
ognized as a violation of important ethical principles 
guiding the conduct of medical research.55

Although dosage variation studies are not often 
required for the clinical testing of biosimilars,56 the 
fact that biologics are particularly unpredictable and 
can set off unforeseen immune responses make it 
unwise to assume that biosimilar trials are risk-free. 
Hence, this raises the question to which extent the 
extensive comparative clinical testing of biosimilars 
can be justified by the expected benefits.

3.3 Sufficient Competition? 
A recent study of price evolutions in the European 
Economic Area (EEA) shows that biosimilars are only 
7% up to 37% less expensive when comparing prices 
of biologics in the year before biosimilar market entry 
with the average prices of the corresponding biosimi-
lars in 2016.57 A general study of the prices of biosimi-
lars in the U.S. is not available, but projections expect 
the price of biosimilars to be 10% to 30% lower than 
the originators’ price — an estimate that is confirmed 
by some preliminary statistics.58 Clearly, these figures 
stand in sharp contrast with the average price reduc-
tions for traditional generic drugs of 50% up to 80%.59

The fact that the introduction of biosimilars on 
the market has not generally resulted in substantial 
price reductions is understandable bearing in mind 
the challenges of the biosimilar development process, 
but this is problematic from the societal perspective. 

Whoever pays — the patient, a private insurer or the 
public health budget — the high cost of biologics (for 
both originator biologics and biosimilars) contributes 
to non-affordability, higher premiums, and reduc-
tions on other services and public causes.60 To address 
the issue of soaring healthcare costs and to make 
drugs more affordable, encouraging biosimilar mar-
ket entry and competition has widely been accepted 
as a pivotal solution to realize substantial cost reduc-
tions.61 However, there are several factors that may 
prevent biosimilars from behaving on the market like 
traditional generics.62

Firstly, significant price reductions are only pos-
sible when there are multiple competitors on the mar-
ket. This is illustrated by the fact that, for traditional 
small-molecule drugs, the price reductions realized by 
one generic competitor on the market will be rather 

modest but will gradually increase as 
more competitors enter the market.63 
Without a substantial number of bio-
similar competitors on the market, there 
might not be sufficient competition to 
ensure that the market price is closer to 
the actual cost of production and distri-
bution. After all, the goal of the generic 
industry is maximizing their profits, and 
as long as the market allows originators 
and biosimilar competitors to keep the 
price high, they will do so. Only if price 
reductions can help them to maximize 
their profits, will prices drop.

In the biosimilar market, this dynamic 
seems somewhat disturbed as there 
appears only to be a weak correlation 
between biosimilar uptake and price 

reductions,64 which might be explained by the fact 
that biosimilars are not fully equivalent and inter-
changeable.65 Nevertheless, even if a lower price is not 
the most effective way to increase biosimilar uptake,66 
this does not mean that lowering prices should not be 
aimed at in order to remedy soaring healthcare costs 
and increase access. The purpose of price competi-
tion is not to reduce the originators’ market share (by 
encouraging the use of biosimilars over the original 
biologic) but to bring prices closer to the actual cost 
of production and distribution. Even when biosimilar 
uptake remains relatively low, this can only be realized 
in a competitive market, for which the presence of suf-
ficient competitors is essential.

Secondly, the costs and risks associated with the bio-
similar development process might prevent sufficient 
competitors from finding their way to the market.67 
The biosimilar development process requires much 
more time, and comes at a much higher cost, than the 

In sum, it seems likely that price reductions 
will remain limited and biosimilar 
development will only bring a marginal 
benefit to society. Taking into account the fact 
that clinical trials are never without risk and 
no new therapeutic or other clinical benefits 
are realized through these investments, 
making such significant investments to 
develop something that already exists seems 
to be a waste of resources. 
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development of traditional small-molecule generics. 
For a biosimilar, the development process can take up 
to eight years instead of three to five years for a tra-
ditional small-molecule generic.68 The costs are esti-
mated to range from US$25 million to US$300 mil-
lion, compared to US$5-10 million for a traditional 
small-molecule generic.69 Hence, in addition to a high 
regulatory barrier, biosimilar market entry requires 
significant investments and is not without risks70 — 
which might be sufficient to deter traditional generic 
companies from engaging in the biosimilar develop-
ment process, especially for specialty drugs.71 More-
over, the relatively high cost of development will 
make it easier for originators to keep competitors off 
the market by setting their prices just low enough to 
deter competitors.72

In sum, it seems likely that price reductions will 
remain limited and biosimilar development will only 
bring a marginal benefit to society. Taking into account 
the fact that clinical trials are never without risk and 
no new therapeutic or other clinical benefits are real-
ized through these investments, making such signifi-
cant investments to develop something that already 
exists seems to be a waste of resources. 

4. Overcoming the Barriers: A Biogenerics 
Proposal
To address the challenges of the biosimilar develop-
ment process discussed in Section 3 above, many 
strategies have been suggested, such as a more effi-
cient cell line development process, improving ana-
lytical techniques to simplify the characterization of 
biologics, additional head-to-head studies to tackle 
interchangeability and substitution issues, and phy-
sician and patient education.73 However, as the prob-
lems of biosimilars are predominantly caused by the 
fact that these therapeutics cannot be recognized as 
fully equivalent products, we suggest a more effective 
way to make the entire biosimilar development pro-
cess less burdensome: the deposit and subsequent dis-
closure of the original biologics’ cell line. 

4.1 Disclosing the Cell Line
The most effective way to address the problems and 
challenges related to the development and marketing 
of biosimilars is to enable the development of a drug 
that more closely resembles the original product, a 
“biogeneric.” In order to facilitate this, we propose the 
establishment of a procedure for the deposit of original 
biologics’ cell lines, which at a later stage generic com-
panies can access. More specifically, we recommend 
that the cell line be deposited by the originator at the 
time of the regulatory approval of the original biologic, 
and that generic companies be allowed access to the 

deposit at a fixed term of two or three years in advance 
of the expected expiry date of all applicable patents 
and regulatory exclusivities.74 After the “unlock date,” 
generic companies can begin the process of developing 
a generic version of the original biologic and proceed 
with their regulatory applications. Nonetheless, as the 
precise expiration date cannot always be predicted in 
advance, the final approval of a biogeneric should only 
be granted if all relevant patents and regulatory exclu-
sivities of the original biologic have expired.

As the entire biologics production process — 
including the cell line — is traditionally guarded as 
a valuable trade secret, some may find such an idea 
unsettling. There are, however, several good reasons 
to consider it. To begin with, by providing candidate 
competitors access to the original cell line they are 
enabled to develop a product that more closely resem-
bles the original biologic than a biosimilar, not least by 
having been subjected to the same folding mechanism 
as the original75 — something which is impossible to 
achieve through reverse-engineering from the original 
biologic or reference product. Second, a more limited 
clinical assessment of the (candidate-)biogeneric may 
suffice. If the analytical and preclinical comparison of 
the (candidate-)biogeneric and the reference product 
result in higher levels of certainty on the likeness of 
both products, regulators may waive any aspect of the 
development program that is deemed unnecessary.76 
Even though a candidate competitor will have to (re)
develop the entire manufacturing process — encom-
passing several critical phases which all may influence 
the end-product77 — it should be easier and less costly 
to reach higher levels of certainty at an earlier stage in 
the development process.

What is more, higher levels of certainty should facili-
tate the recognition of biogenerics as interchangeable 
biologics in the U.S. — as lower levels of “residual uncer-
tainty” can impact what additional data and informa-
tion would be needed and “may lead to a more selective 
and targeted approach to the clinical studies necessary 
to demonstrate interchangeability.”78 For the European 
Union, on the other hand, it is to be recommended 
that a pathway for demonstrating ‘interchangeability’ 
is introduced, mirroring U.S. provisions.79

Importantly, providing a prospective generic com-
petitor access to the originator’s cell line will not make 
all other aspects of the development process minor, 
as our proposal does not require the full disclosure of 
all the manufacturing process details. The candidate-
competitor will have to determine how to ferment 
and purify the protein and develop a robust process 
that allows for the manufacture and formulation of 
the protein on a large-scale.80 Consequently, allowing 
generic companies to develop an equivalent biologic 
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based on the originator’s cell line should not result 
in a less rigorous regulatory review or quality assess-
ment. No drug development process is risk-free, and 
for biologics all changes to the manufacturing process 
can pose significant risks. Even so, by allowing generic 
companies to work with the same cell line, unneces-
sary risks may be avoided.81

A problem that may arise is the “drifting apart” of 
different versions (original and generic) of a biologic 
due to post-approval manufacturing changes, more 
specifically major changes such as cell line changes, 
which at times even necessitate additional clinical 
testing.82 To ensure that the original biologic and bio-
generic can be produced using the same cell line, it 
could be required that a new deposit is made if the 
originator changes the cell line. However, if an origi-
nator’s manufacturing change results in new formula-
tion or process patents, these could delay the use of 
“cell line B” by (prospective) generic competitors.

Relying on various evergreening strategies, origi-
nator companies may significantly push forward the 
date of expiry of all relevant patents on an original 
biologic. Especially new formulation and manufac-
turing patents (sometimes applied for post-approval), 
can, for an extended time, prevent the use of the same 
cell line as the original biologic. This problem may be 
addressed by allowing prospective generic competi-
tors to use a previously deposited cell line (“cell line 
A”) to produce a biogeneric for a previous version of 
the original biologic, for as long as a new formulation 
or process patent would prevent the use of “cell line 
B,” deposited after a manufacturing change. As manu-
facturers of both originator and biogenerics should in 
no way be prevented from making improvements to 
their production processes and products, it will indeed 
be a difficult task for the regulator to ensure that the 
interchangeability of different versions of a biologic is 
not negatively affected. While we recognize this is a 
highly complex issue, it must be emphasized that this 
problem also may occur in the current system of bio-
similar development. If biosimilarity of a competitor’s 
product is established against version A of an original 
biologic, major manufacturing changes of the latter 
raise similar concerns and questions.83

The cell line development is a critical step in the 
biosimilar development process,84 and our proposal 
aims to moderate the existing scientific and regulatory 
barriers, as well as reduce the risks and costs involved 
in the current biosimilar development process. Even 
though an originator may have improved its manu-
facturing process and potential profitability since the 
initial regulatory approval, providing access to the 
cell line lowers the entry barrier for competition, and 
increased levels of certainty on the absence of clini-

cally meaningful differences between the original bio-
logic and biogeneric can facilitate a swifter adoption 
of biogenerics as fully equivalent or interchangeable 
products. 

4.2 Why Mandatory Disclosure Is Necessary
The proposal to provide generic competitors access to 
the original cell line might seem drastic, but sugges-
tions to disclose some aspects of the biologics produc-
tion process have been made before. In this context, 
the most notable contribution to the literature has 
been made by Price and Rai,85 who have proposed 
disclosing the Chemistry, Manufacturing, and Con-
trols (CMC) Section of the original biologic’s Biologics 
License Application (BLA), which contains all cru-
cial information regarding the biologic’s production 
process. More specifically, Price and Rai have recom-
mended a mechanism that offers a compensation as 
incentive, for example an additional period of mar-
ket exclusivity or accelerated regulatory approval, to 
originator companies that are willing to disclose the 
CMC Sections of their applications.86 This proposal, 
however, might turn out to be ineffective to enable the 
development of biogenerics.87

To begin with, physical access to the cell line is 
essential to enable the development of a fully equiva-
lent biologic. As explained above, if a generic com-
petitor has to develop a new cell line capable of pro-
ducing a biologic with the same desired functional 
region, it is unlikely that the copy will be equivalent 
to the original biologic.88

What is more, a voluntary mechanism can only 
work if it is in the interest of the originator compa-
nies, thus if the compensations offered for the disclo-
sure would allow them to make higher profits than 
they would without participating in such a scheme. 
Besides the fact that this seems to necessitate very 
high compensations, this might not even be enough to 
convince originator companies to deposit the cell line. 
After all, maintaining a monopoly on the original bio-
logic might always be more profitable than eventually 
allowing a generic competitor on the market with an 
equivalent product.

Besides, it seems disproportionate to offer origina-
tors yet another additional exclusivity period in addi-
tion to patent protection, SPCs and existing regula-
tory exclusivities, as this implies that further delays 
to generic market access are acceptable. Moreover, 
the fact that this would allow the originator to choose 
between the benefits of the additional protection and 
the potential benefits of retaining trade secrecy, might 
in practice turn out as a means for originator compa-
nies to optimize their commercial strategies89 rather 
than for facilitating biogeneric market entry.
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Therefore, we argue for a mandatory system, for 
example by making the deposit of the original bio-
logic’s cell line a strict condition for the regulatory 
approval of the original biologic. While it might 
indeed be impossible to require this for biologics that 
are already on the market today as such a require-
ment is difficult to apply retroactively,90 there is noth-
ing that prevents the regulatory approval procedures 
from being changed in this regard for future approval 
applications. 

4.3 Why This Is Not Theft: Adequate Compensation 
and the Public Interest
Our proposal would require originator companies 
to hand over a physical asset — the cell line — that 
embodies crucial commercial information which is 
traditionally protectable as trade secret and therefore 
often labelled as “proprietary.”91

Traditionally, trade secrets protect ideas, knowl-
edge, data, and other information with a commer-
cial value against unauthorized disclosure or use, on 
the condition that reasonable measures to maintain 
secrecy have been taken. For the FDA, Section 301(j) 
of the Federal Food, Drug, and Cosmetic Act prohib-
its revealing the information acquired for a new drug 
application (NDA), “concerning any method or pro-
cess which as a trade secret is entitled to protection,”92 
a provision which is deemed to apply to BLAs as 
well.93 However, this protection is limited to situations 
in which there was no prior expectation that the regu-
lators would disclose the information.94 As a result, by 
changing legislation, the presumption in this regard 
can be changed, as long as not retroactively applied.

It has been significantly debated whether or not 
trade secrets could constitute property95 — and thus 
be protected by the Fifth Amendment of the U.S. Con-
stitution — but it has been recognized that requiring 
the disclosure of commercially valuable information 
in the context of the regulatory approval process can 
constitute a taking under U.S. constitutional law, and 
would need to be adequately compensated.96 Follow-
ing one of the leading cases in this regard, Ruckel-
haus v. Monsanto Co., requiring a retroactive appli-
cation of any new statutory disclosing requirement 
would result in constitutional challenges under the 
takings clause.97

For a prospective application of a novel disclosure 
requirement — limited to requiring a cell line deposit 
for new biologic license applications — it could be 
argued that some form of compensation is still war-
ranted, as the doctrine of unconstitutional conditions 
set some limitations on the nature of the conditions the 
lawmaker may sets for the receipt of a discretionary 
benefit.98 In the context of regulatory approval, it has 

therefore been argued that even a prospective appli-
cation of a disclosure requirement could fall within 
the scope of the takings clause, as it gives an applicant 
no choice but sacrificing its property.99 However, this 
does not entail that the government may not set such 
conditions, merely that a compensation may have to 
be provided.

The (possible) legal obligation to provide origina-
tors a compensation for sharing the cell line they have 
developed can be said to be already present in the form 
of data exclusivity for biologics. As has been recognized 
in the context of the BCPIA, a “collective bargain” such 
as the provision of some sort of regulatory exclusivity 
can serve as an adequate replacement for individual 
compensations.100 Furthermore, from an ethical per-
spective, the current compensation received by the 
originators (10 to 12 years of exclusivity) seems exces-
sive, given the fact that allowing biosimilar applicants 
to (partially) rely on the originators’ clinical test data 
does not place prospective competitors in a satisfac-
tory position to compete. While it is indeed true that 
obliging originator companies to deposit the cell line 
would be a substantial demand,101 providing an addi-
tional compensation for the cell line deposit merely 
because they already benefit from these regulatory 
exclusivities seems disproportionate.

Regardless of the question of compensation, the leg-
islator should consider mandating a cell line deposit 
to benefit society as a whole. In addition to the fact 
that the regulatory approval process could be simpli-
fied and potentially duplicative clinical trials avoided, 
allowing generic companies to use the same cell line 
should result in more competitors reaching the mar-
ket and price competition that brings biologics prices 
closer to their marginal cost, ensuring affordable 
access to these therapies.102 What is more, a manda-
tory depository could guarantee the effective use of 
compulsory licensing of patented drugs. As it is of 
pivotal public importance that a state can mandate 
the production or distribution of a patented drug in 
case of emergencies, a cell line depository for biolog-
ics can guarantee that a biologic can be successfully 
reproduced.

In this context, it is important to note that obli-
gations to disclose or share commercially valuable 
information are not extraordinary. Even the BPCIA 
requires significant levels of disclosure: in order to 
allow originator companies to assess whether or not 
a biosimilar manufacturer would infringe any of 
the originator’s patents, the biosimilar applicant is 
required to fully disclose its manufacturing process 
details to the originator.103
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4.4 Why Not Relying on the Disclosure of the Patent? 
Considering that the disclosure of the invention is one 
of the key conditions for being granted patent protec-
tion and benefiting from the corresponding monop-
oly position,104 it might seem remarkable to suggest 
organizing the deposit of a biologic’s cell line at the 
stage of regulatory approval. However, there are sev-
eral reasons why the deposit can best be organized at 
the stage of regulatory approval rather than through 
the patent system.

First, the cell line that could be deposited at the time 
of the patent application will probably not be the cell 
line the originator company will eventually use to pro-
duce the biologic. In most cases, significant changes 
will be made by the time the biologic is approved.105 
Besides, requiring an (additional) deposit of the cell 
line would be very difficult to implement, as such a 
requirement could constitute a discrimination with 
regard to the field of technology, which is explicitly 
prohibited by the TRIPS agreement.

Secondly, the regulatory approval is a hurdle all 
drugs need to take, both innovative and non-innova-
tive drugs. Applying for a patent, on the other hand, 
is optional. As biologics cannot simply be reverse-
engineered, it is not unlikely that a requiring an (addi-
tional) cell line deposit through the patent system 
might persuade originator companies to refrain from 
applying for patent protection altogether.106

Finally, enabling the development of biogenerics is 
consistent with the objectives that have been pursued 
through regulatory “policymaking” before. Since the 
adoption of the Hatch-Waxman Act of 1984, regula-
tory approval has often been used as a means to exe-
cute or enforce policies meant to stimulate pharma-
ceutical innovation and competition, such as orphan 
drug exclusivities and generic exclusivity.107 Further-
more, as it is the statutory mandate of the FDA and 
EMA (or any other regulator) to ensure that only safe 
and effective therapeutics reach the market, facilitat-

ing the development and marketing of therapeutics for 
which concerns regarding switching and interchange-
ability persist seems to be an aberration. Enabling the 
development and marketing of biogenerics, on the 
other hand, is likely to result in higher levels of cer-
tainty regarding the safety of those products and lower 
the risks during development process.

In this context, it is important to note that there 
may be some advantages to this system for the orig-
inator companies as well. For example, the scope 
of protection of Supplementary Protection Certifi-
cates (SPCs)108 is limited to “the product covered by 
the authorisation to place the corresponding medi-
cal product on the market”109 and in 2015, the EFTA 
Court clarified that such protection cannot extend 
beyond products with “the same active ingredient.”110 
Hence, whereas this scope of protection might be too 
narrow to prevent the market authorization and sale 
of biosimilar compounds, this will not be the case for 
biogenerics, and their market access could be addi-

tionally delayed by an SPC.
Furthermore, mandating the deposit of the cell line 

does not leave the originator with no means to protect 
its investments: Innovative drugs can be patented, 
and when a cell line has multiple potential uses, origi-
nators can still apply for secondary use patents.111

4.5 Trade Secret Monopolies
Generally, trade secrecy has several advantages over 
patent protection: trade secrets do not expire, do not 
have to be applied for, and can protect information 
that would not be patentable.112 However, as most tra-
ditional small-molecule drugs can easily be reverse-
engineered, patent protection (or SPCs) and regula-
tory exclusivities have long been the only means at 
the disposal of the originator companies to prevent 
generic competitors from entering the market with a 
fully equivalent drug. For biologics, on the other hand, 
originator companies do not have to choose between 

While it is quite understandable that private companies, investors and 
shareholders will want to avoid competition, and will set their prices as high 
as the market can bear, having a product that cannot be reverse engineered 

and the resulting quasi-monopoly is just a fortunate coincidence,  
especially in a highly regulated market for which little alternatives exist. 
However, as biologics are drugs, and not just any other product on the 
market, it is unacceptable that originator companies can retain such  
a powerful position, when patents and regulatory exclusivities expire.
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patent protection and trade secrecy: even if the 
claimed biologic is disclosed in the patent,113 this will 
not necessarily enable any meaningful competition.

It is expected that the pharmaceutical research com-
panies will increasingly rely on trade secret protection 
in addition to patents and regulatory exclusivities, and 
thus differentiate their strategies.114 In addition to the 
fact that several court rulings in the U.S. narrowed 
the scope of patentability,115 the passage of the Amer-
ica Invents Act (AIA) in 2011 has somewhat reduced 
the risks of keeping (parts of) an invention secret, as 
the AIA has made it impossible to use the “best mode 
requirement” as a defense for patent infringement 
and prior use rights have been extended, eliminat-
ing the risk for inventors that secret inventions are 
later patented by someone else.116 Other consider-
ations that could support this evolution are the fact 
that obtaining, maintaining and enforcing patents in 
several countries is increasingly expensive,117 as well as 
increased domestic and international policy initiatives 
strengthening the protection of trade secrets.118

Protection against trade secret misappropriation, 
however, is not as straightforward as the guarantees 
of a patent monopoly. There is no coherent codifica-
tion regarding trade secrets, but it is mostly required 
that reasonable measures have been taken to keep the 
information secret. Therefore, one of the objections 
against disclosure of details on the biologics manu-
facturing process anticipated by Price and Rai119 is 
that such a mandatory deposit would make effective 
trade secret protection impossible, especially on the 
international level. While it is indeed true that requir-
ing the deposit of the cell line will result in the loss 
of some commercial secrecy, we must emphasize that 
we do not argue that originators should simply hand 
over all confidential information regarding an original 
biologic’s manufacturing process.

Furthermore, in a highly regulated market, the 
usage of the cell line can easily be limited to the pur-
poses for which its deposit was intended. Access to a 
cell line could, for example, be made conditional upon 
(a) approval of a request by the regulator and/or (b) the 
signature of a contract which prevents the prospective 
generic competitor from, for example, selling the result-
ing biogeneric products in foreign markets120 or resell-
ing the cell line for the development and marketing of 
medicinal products by third parties. Such contractual 
or statutory limitations can be effectively enforced by 
making compliance with these limitations a condition 
for obtaining regulatory approval, and noncompliant 
practices can be penalized with a withdrawal of license. 
Besides, as has been suggested by Price and Rai,121 it 
seems unlikely that some coordination between the 
principal regulators would be impossible. 

5. Concluding Remarks
While it is quite understandable that private compa-
nies, investors and shareholders will want to avoid 
competition, and will set their prices as high as the 
market can bear, having a product that cannot be 
reverse engineered and the resulting quasi-monopoly 
is just a fortunate coincidence, especially in a highly 
regulated market for which little alternatives exist. 
However, as biologics are drugs, and not just any other 
product on the market, it is unacceptable that origi-
nator companies can retain such a powerful position, 
when patents and regulatory exclusivities expire.

The biologics production process has allowed origi-
nator companies to benefit from patent protection as 
well as regulatory exclusivities, without being required 
to give anything significant in return. As a result, the 
system that should ensure that only safe and effective 
drugs reach the market has resulted in the allocation 
of substantial resources towards the development of 
therapies that already exist. Furthermore, the intro-
duction of biosimilars on the market — and encour-
aging biosimilar uptake — is meant to increase com-
petition on the market and hence to reduce prices of 
biologics. The biosimilar development process, how-
ever, is a highly inefficient way to realize this goal. 
Biosimilar uptake might be improved in specific cir-
cumstances, but this will always require significant 
additional investments and the regulatory hurdles 
will persist. Hence, the focus should be on reducing 
the gap between original biologics and their generic 
counterparts rather than building expensive bridges.

Importantly, the aim of our proposal to facilitate the 
development of biogenerics by requiring the deposit 
and of the original biologic’s cell line, is not to reduce 
the market share of original biologics, but to enable 
sufficient and efficient competition in the market, to 
the benefit of the patient and society as a whole. We 
hope to have made clear that the current regulatory 
framework should be critically reviewed so that limi-
tations of biosimilar development can more effectively 
be addressed. As the drug market changes, we must 
be willing to adapt the rules to preserve the necessary 
balances in the system.
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