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Abstract

Over 300 innovative biologic products have been tested for more than 200 dis-
eases a pointer to the revolution in biotech companies to cure complex diseases. 
This surge in the development of biologics by biopharmaceutical industry which 
represents one of the fastest growing segments of U.S. healthcare have drawn 
attention to regulations aimed at protecting the public but they may also create 
barriers to market entry for new drugs. Several countries have therefore produced 
policies aimed at encouraging pharmaceutical and biotechnological companies to 
develop innovative drugs that are in serious demand in the society. An example of 
this policy is the Orphan Drug Act which offers exclusive marketing rights, grant 
support, tax credits for certain clinical development expenses and other incentives 
for sponsors to develop drugs for rare diseases . The objective of this paper is to 
describe the regulatory frameworks pertinent, though not necessarily specific to 
monoclonal antibodies Gemtuzumab Ozogamicin (“Gemtuzumab” or “Mylotarg”) 
and to outlined the key regulatory and compliance aspects for drug development 
and dissemination.

Introduction

Gemtuzumab Ozogamicin (“Gemtuzumab” or “Mylotarg”) 
binds to CD33 which is expressed on Acute Myeloid Leukae-
mia (“AML”) cells, but not on normal mature haematopoietic 
stem cells.The United States of America (“US”) Food and 
Drug Administration (“FDA”) approved the drug in 2000 via 
an accelerated licensing process for patients older than 60 
years of age and after first relapse in AML. Mylotarg was 
withdrawn from the market in June 2010 at the request of 
the FDA when a clinical trial showed that the drug increased 
patient death and added no benefit over conventional thera-
pies (1). However, more recent research indicates that the 
drug may have a role in different patient populations with 
AML. Phase III clinical trials suggest that low and frequently 
repeated doses together with standard chemotherapy may 

be a viable option for the treatment of older adults aged 50 
to 70 years of age (2). Currently, Mylotarg is not commercially 
available to new patients outside of clinical trials and any fu-
ture wider use will require resubmission of an investigational 
drug application to the FDA (1).

Risk governance & regulation

Governance, Risk and Compliance

Governance describes the principles and approaches em-
ployed to manage the control of organisations and systems. 
Its mechanisms aim to move away from a top-down ap-
proach towards those of more self-regulation. That said the 
framework for Governance is most often constructed from 
sets of rules, conventions based on best practice, and regu-

This article can also be found 
as part of the book 

“New therapies for Acute Myeloid Leukaemia” 
that can be purchased in Amazon.
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latory and legal frameworks that encompass areas such as 
Safety, Finance, Information, and Environment. It is critical to 
the practice of organisations and systems that they operate 
within these codes (Compliance) and that Governance report-
ing is complete, accurate and timely in order to enable good 
decision-making. Risk management is the process by which 
organizations record, analyse, and respond to these concerns 
e.g., technology risks, commercial concerns, compliance with 
regulation, information security, product safety etc. Effective 
integrated Governance, Risk and Compliance monitoring is an 
essential component of Pharmaceutical business. They are the 
‘glue’ holding together Quality, Performance, and statutory 
obligations (3).

Guidelines for Monoclonal Antibody (mAb) 
production

At every stage of drug development and dissemination 
regulators and pharmaceutical companies need to assess 
whether existing Good Laboratory Practice (“GLP”), Good 
Manufacturing Practice (“GMP”) and International Confer-
ence of Helsinki Good Clinical Practice (“ICHGCP”) guidance 
is adequate for safety compliance, and whether new guid-
ance / legislation is required for new technologies, processes, 
or amendments to a process. Detailed regulatory guidelines 
for mAbs have been developed and revised since the early 

1990s, constitute the framework for governance and risk-
assessment ‘tools’ for manufacture and distribution of all bio-
logical therapies, and are described in detail in World Health 
Organization, FDA, and European Union guidelines (4-9).  

The ‘Critical Path’ - drug development to 
distribution

The ‘Critical Path’ to distribution of any new therapeutic agent 
includes the appropriate assessment and monitoring of:

i. Analytical Methods,
ii. Processes,
iii. Technologies,
iv. Manufacturing,
v. Clinical trials, and
vi. Distribution.

Table 1 breaks these components down in to discrete 
areas applicable to mAb technology, all of which re-
quire definition, analysis, recording and reporting, and 
through risk registration details of actions / mitigations 
in order to maintain compliance, safety, and quality.  

The development of mAbs remains an evolving field in thera-
peutics. Structurally, they have evolved from fully murine mol-

Table 1. Key Elements in the Critical Path to Drug Distribution.

  Examples Refs 

Analytical  
Methods  

Assay standards  
Quantification processes and standards  
Product characterization  
Clinical reference standards 

 

Process / 
Manufacturing  

Safe and appropriate use of cell lines  
Defined use of vectors, culture media / bio-reactants  
Contamination controls - proteins, infectious agents (retroviruses etc)  
Effective purification methods  
Quality control tests of samples for product comparability  
Safety testing of formulation products e.g., preservatives, and their characterization etc  
Effective animal welfare / health monitoring  
Stability of product - transit and distribution 

10-15  

Product Safety 

Dosing studies including pharmacokinetics and dynamics  
Repeat dose toxicity analysis  
Adverse events reporting  
Clinical efficacy - non-inferiority testing  
Assessment of Immunogenicity e.g. antibodies of mAb: anaphylaxis, infusion reactions, serum 
sickness etc  
Effective trial design and engagement  
Compliance with ICHGCP  
Use of appropriate disease specific measurement / assessment tools  
Post marketing pharmaco-vigilance 

16-22  
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ecules to chimaeric, humanized and fully human molecules. 
Small changes in technology and processes can have consid-
erable consequences. It is essential that non-clinical as well 
as clinical risk identification remain proactive (23).

Regulatory Background - EU perspectives

Approval of new drugs for human use are regulated by na-
tional laws (24) (Table 2). In the UK, once a product is re-
garded as medicinal by the Medicines and Healthcare prod-
ucts Regulatory Agency (“MHRA”) pursuant to the Medicinal 
Products Directive (25), the product is among others subject 
to the Medicines for Human Use Marketing Authorisations 
Regulations 1994 (26), and the Medicines Act 1968 (27-29).

Marketing authorisation of a new drug comprises of various 
stages: application to conduct clinical trials, conducting clini-
cal trials, application to marketing authorisation of drug and 
post-marketing studies. Every country has its own regulatory 
authority, which is responsible for enforcing the rules and 
regulations and issuing marketing guidelines.Table 3 com-
pares the processess involved before a marketing authorisa-
tion is given in the US and EU (30).

Orphan drug regulation

The US Orphan Drug Act (31) was designed to facilitate the 
development and commercialisation of drugs to treat rare 

diseases. The enforcement of this encouraged other countries 
and unions such as Australia, Japan, Singapore and the EU to 
take respective regulatory measures in this field (32-34). Table 
4 compares orphan drug policy in the EU with that of the US.

The MHRA has not been involved with orphan drug mar-
keting authorisation to date. Orphan drugs in the UK are 
authorised through the centralised procedure at European 
Medicines Agency (“EMA”, formerly the “EMEA”) through 
the Committee for Orphan Medicinal Products (35,36). Desig-
nated orphan medicinal products are investigational products 
which are considered for designation on the basis of potential 
activity (37). An orphan designation is not a marketing au-
thorisation, as such demonstration of the quality, safety and 
efficacy will be necessary before a product can be granted a 
marketing authorisation (38).

Box 1. Mylotarg’s Marketing Approval

Marketing approval of Mylotarg was granted on May 17, 
2000 by the FDA under the Accelerated Approval regula-
tions. Orphan designation (EU/3/00/005) was granted on 18 
October 2000 to Wyeth Europa Limited United Kingdom for 
the treatment of AML. The application contained a critical re-
port addressing the possible similarity with authorised orphan 
medicinal product Trisenox. However, in 2007, its application 
for authorisation in Europe was rejected by the EMA due to 
scarcity of data and toxicities concern (39).

Table 2. Comparative perspectives on drug regulation process in the UK and the EU.

Comparative perspective on drug 
regulation process Uk laws Eu directives 

Legal basis for licensing medicinal product UK Medicine Act 1968 65/65 EC  
Regulation(EC) 726/2004 

Licensing authority 
Regulation 1994 (SI 1994 No.3144)  
 
Regulation 2005 (SI 2005/2789) 

Regulation (EC) 2309/93 

Advisory committee UK Medicine Act 1968 Directives 75/319/EEC and 91/507/EEC 

Storage The Misuse of Drugs (safe custody) 
Regulation 1973 

Article 76 of Directive 2004/27/EC  
Directive 2002/98/EC 

Distribution UK Medicine Act 1968 Directive 2002/98/EC 

Community code on medicinal product, 
requirement of GCP in conducting clinical 
trials 

SI 2004/1031,SI 2006/1928 2001/83/EC(part 4,B1),2005/28/EC 

Holding period of essential clinical trials 
document 

Medicine for Human Use (Fees and 
Miscellaneous Amendments) Regulation 
2003 

2003/63/EC 

GMP requirement for Investigational 
Medicinal Product SI 2005/2789 2003/94/EC, Directive 2004/27/

EC(2001/83/EC as amended) 

Safety and efficacy requirement for 
marketing authorisation.GLP SI 2004/1031 2001/20/EC 

Adapted from Denis et al (47).
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Table 3. Comparison of new drug approval in the US and EU.

  Approval 
Authority Reviewer Coordinator  

   

Approval 
begins 
with 

Time for 
regulatory 
approval 
of CTA/

IND 

Time of 
evaluation 

of MAA 

Positive 
response 

Negative 
response 

US FDA  CDER FDA IND 
application 30 days 180 days 

Marketing 
authorization  
given 

Approval 
(notify the 
applicant to 
submit more 
information)  
 
Not 
approved 
(notify the 
applicant of 
refusal)  
 

EU  
CENTRALISED  

 
 
 
 
 
 
 
 

DECENTRALISED  

 
EMA 

(formerly 
the EMEA)  

 
 
 
 
 
 
 
 

MEMBER 
STATES 

 
CPMP  

 
 
 
 
 
 
 
 

RMS,CMS  

 
EMA  

 
 
 
 
 
 
 
 

CPMP (for EMA) 

 
CTA 

application  
 
 
 
 
 
 
 
 

CTA 
application 

 
35 days  

 
 
 
 
 
 
 
 

35 days 

 
210 days  

 
 
 
 
 
 
 
 

210 days 

 
EPAR and 
marketing 
authorization 
given  
 
 
 
 
 
 
 
 
National 
Marketing 
Authorization 
given 

 
CPMP 
recommends 
for or against  
 
 
 
 
 
 
 
 
CPMP 
arbitrates to 
decide for or 
against 

CTA:  Clinical Trial Application, CDER: Centre for Drug Evaluation and Research, IND: Investigational New Drug, EPSAR: European public 
Assessment Report, RMS: Reference Member State, CMS: Concerned Member State, MAA: Marketing Authorization Application, 
FDA: Food and Drug Administration, EM(E)A: European Medicines (Evaluation) Agency, CPMP: Committee for Proprietary 
Medicinal Products.

Clinical trials

The EU Clinical Trials Directive (40) was introduced to establish 
standardisation of research activity in clinical trials throughout 
the European Community (41,42). It was transposed into the 
UK law as the Medicines for Human Use Regulations, and 
included the following additional controls:

i.  Establishment of ethics committees on a legal basis
ii.  Each clinical trial must have an identified sponsor taking 

responsibility for its initiation, conduct and management
iii.  Phase 1 pharmacology studies in healthy volunteers re-

quire authorisation by the MHRA, and
iv.  Investigational medicinal products (IMPs) must be manu-

factured to GMP standards and the manufacturer must 
have a manufacturing licence (43,44).

These also mandate the MHRA to inspect, enforce and set 
standards to ensure quality in the manufacturing and supply 
of medicines on the UK market while the Good Clinical Prac-
tice Directive (45) supplements the Clinical Trials Directive, 
strengthening the legal basis for requiring Member States 
to comply with the principles and guidelines of good clinical 
practice. The community code relating to medicinal products 
for human use stipulates that clinical trials data used for mar-
keting authorisation applications in the EU shall be conducted 
in accordance with Good Clinical Practice (“GCP”)(45).

Box 2. Mylotarg’s Trials

The pharmacology of Mylotarg was investigated both in vitro 
and in vivo. Pharmacodynamic and pharmacokinetic studies 
were not conducted according to GLP standards. The toxicity 
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Table 4. Comparison of EU and US in the field of Orphan drugs.

 
Features  Eu Us 

 
Orphan Designation 
Criteria  

Life threatening or chronically debilitating diseases, 
with prevalence < 5 per 10,000 population; or 
life threatening, seriously debilitating or serious 
and chronic condition where without incentives 
there would be no justification for investing in 
development of treatment.  
No satisfactory treatment should exist or product 
must be of significant benefit to those with 
condition. 

Less than 200,000 persons in the US; or there 
is no expectation that drug R&D costs for the 
indication can be recovered by sales in US.  
If the FDA determines that drug will not be 
profitable for seven years after FDA approval, 
regardless of number of patients affected. 

Population prevalence Fewer than 5 per 10,000 Fewer than 6.6 per 10,000 

Institution in charge Committee of orphan medicinal products Office of orphan products development 

Policy measures to 
promote development or 
orphan drugs  

YES YES 

Research funding  Money from national authorities & community 
grants, private sources 

Money by National Institutes of Health 
Programmes and other private sources 

Incentives for research on 
orphan disease/orphan 
drug  
  
Market exclusivity  
 
Financial incentives 

 
 
 
YES - for 10 years  
 
YES - Financial incentives on a national basis. 
Maximum more or less 250,000 patients affected 
or financially nonviable. Fee waiver via request given 
by some member states and by Eurpoean Medicines 
Agency (EMA) for centralized applications. 

 
 
 
YES - for 7 years  
 
YES - Tax reduction: 50% for clinical studies. 
Maximum 200,000 patients affected or 
financially non-viable. Always fee reduction. 

Existence of national 
marketing authorization 
procedure 

YES YES 

Procedure for 
compassionate use of 
drugs  

Procedure at EMA level for medicinal products not 
yet having received a marketing authorization  
Procedure on a national level different per member 
state 

A Treatment investigational New Drug (HND) 
can be obtained 

Accelerated marketing 
procedure  

Direct access to centralized procedure Access to fast-track 

Guideline for clinical trial in 
small population  

YES NO 

Reconsideration of an 
application for an orphan 
designation  

YES NO 
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studies in rats and cynomolgus monkeys and the reproductive 
and developmental toxicity studies in rats were conducted 
according to GLP standards.The human clinical trials were 
carried out in accordance with the community code relating 
to medicinal products for human use. The clinical programme 
comprised three phase I/II dose-finding studies (0903A1-101-
US, 0903A1-102-US, and 0903A1-103-JP) and three phase II, 
open-label, single-arm, 3-part, multidose, multicentre clini-
cal trials (0903B1-201-US/CA, 0903B1-202-EU, and 0903B1-
203-US/EU). A total of 377 patients were screened and 277 
patients were evaluated for efficacy after the pooling of stud-
ies. The study was carried out in 3 parts: in part one 277 
enrolled and received dose one, 210 received dose two, and 
7 received dose three. Of these 44 people died. In part two 
223 entered 6-month follow-up and 128 died. In part 3,105 
entered 18-month follow-up, and 80 died while 25 remain 
in part three (46). (Table 5 and Table 6)

Table 5.  Summary of between-subject case variation in 
studies 0903B1-201-US/CA, 0903B1-202-EU, and 
0903B1-203-US/EU (data for hP67.6

0903B1-
201 35-74% 76-88% 60-72% 95-111% 

0903B1-
202 51-61% 104-138% 40-175% 101-105% 

0903B1-
203 45-51% 79-94% 50-217% 78-90% 

Adapted from European Medicines Agency EMEA/
CHMP/5130/2008 (46).

Good manufacturing practise

The EU Manufacturing Directives (45,48) set the principles 
and guidelines of good manufacturing practice in respect of 
medicinal products for human use and investigational medici-
nal products for human use.

Box 3. Manufacturing Mylotarg

Mylotarg was manufactured by an approved manufacturer in 
compliance with GMP. Subsequent to an EMA request during 
evaluation, an in-process control test on residual moisture 
on the lyophilised powder was introduced and the limits for 
the in-process controls performed during lyophilisation (i.e. 
temperature, time and pressure) have been stated. Given the 
drugs limited stability it is shipped to the lyophilisation site 
immediately after manufacture prior to the completion of 
all testing and formal release. Release of the resulting drug 
product batches is contingent upon acceptable results for 
drug substance release testing.

Commercialisation and intellectual 
property

Advertising and promotion

The regulation of Direct-to-Consumer (DTC) advertising 
of prescription drugs substantially differs among jurisdic-
tions. In the US such advertising is generally allowed un-
der FDA supervision (49), whereas in the EU it is forbid-
den. EU Directives on advertising of medicinal products 
for human use set criteria for advertising of medical prod-
ucts (50). Regulation is complemented by industry codes 
of conduct such as those of the European Federation of 
Pharmaceutical Industries and Associations (EFPIA) (51). 

DTC Advertising within the EU

Within the EU among others the following is prohibited:

i.  Advertising to the general public of medicinal products 
which are only available on medical prescription;

Table 6. Overview of studies 0903B1-201-US/CA, 0903B1-202-EU, 0903B1-203-US/E.

Studies Design Purpose Dose  
(mg/m2 

Number of 
sites 

Patients 
enrolled 

Control 
groups 

Degree of 
Blinding 

0903B1-
201-US/CA Simon 2 stage (47) Safety and 

Efficacy 9 14 84 None Open-label 

0903B1-
202-EU Noncomparative Safety and 

Efficacy 9 24 95 None Open-label 

0903B1-
203-US/EU Simon 2 stage Safety and 

Efficacy 9 36 98 None Open-label 

Adapted from European Medicines Agency EMEA/CHMP/5130/2008 (46).
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ii.  Mentioning, when advertising to the general public, thera-
peutic indications where self-medication is not suitable, 
and

iii.  The distribution of free samples, gifts or bonuses to the 
general publi (50).

Also, authorised advertising to the general public must:

i.  Be set out in such a fashion that it is clear that the mes-
sage is an advertisement, and that the product is clearly 
identified as a medicinal product;

ii.  Include all the necessary information for correct adminis-
tration of the medicinal product;

iii.  Include an express invitation to read the instruction leaflet 
carefully, and

iv.  Not include elements incompatible with the rational ad-
ministration of the medicinal product (50) 

Tension exists between commercial advertising that focuses 
materials on helping consumers acquire more information 
about diseases and prescription drugs, facilitating consulta-
tion with doctors (a pharmaceutical company perspective), 
versus information that should clarify who is at the high risk, 
and the risk-benefit balance (a regulator perspective)(52).  

Advertising to professionals within the EU

Any advertising to professionals must include essential infor-
mation compatible with the summary of the product’s char-
acteristics and the classification of the medicinal product for 
supply purposes. Inducements to prescribe or supply medici-
nal products are forbidden, and the supply of free samples to 
persons qualified to prescribe or supply medicinal products is 
subject to strict controls (50,51). Furthermore, pharmaceutical 
companies are required to establish within the company a 
scientific service in charge of information relating to medicinal 
products (50).

Post-marketing surveillance

Beyond phase III clinical trials further attempts are made to as-
sess safety and efficacy in broader settings of routine clinical 
practice. Data capture goes beyond adhoc reporting of com-
plications, using more structured post-marketing surveillance, 
essentially in uncontrolled cohort trials most often funded 
by the pharmaceutical company but managed by regional or 
national clinical groups such as specialty organisations or clini-
cal research bodies. Comparison of this data with controlled 
clinical trials may help obtaining regulatory approval (53,54), 
identify inferiority / superiority over other treatment options, 
and inform further study opportunities within care pathways 
appropriate to patient subgroups not necessarily identified 
(even originally excluded) from the clinical trials.

Recent guidance from regulatory agencies such as the FDA 
and EMA emphasises the use of quantitative clinical evidence 
of risk, but does not address the value of therapeutic benefits 
to patients, physicians or other stakeholders. The willingness 
of stakeholders to trade off risks for benefits has been stud-
ied using approaches such as incremental net health benefits 
(“INHB”) and maximum acceptable risk (“MAR”) analyses. 
These assessments can be conducted at any stage in develop-
ment and dissemination of new treatment.

In the INHB approach both benefits and adverse events as-
sociated with a new treatment are quantified by using post-
marketing surveillance data. Weighted scores are assigned to 
every outcome and analysed against reference measures from 
appropriate comparators. A positive INHB indicates the net 
benefits of treatment are superior to a comparator. The main 
purpose of MAR is to estimate the maximum risk patients 
are willing to accept in order to achieve different levels of 
benefit from a new therapy (56). A new treatment is deemed 
acceptable or not by comparing MAR against the actual or 
expected risk. Both MAR and INHB are promising approaches 
to comparing risks and benefits of new and current thera-
peutic methods.

Intellectual Property (IP)

Protection of IP is a key component of pharmaceutical com-
pany business strategies. Patents, ‘know-how’ and regulatory 
exclusivity are among the most relevant forms of IP arising 
from pharmaceutical research and development (“R&D”). 
During R&D activities, a great deal of confidential information 
may accumulate, both for registration purposes and through 
the general handling of the medicine. Thus, it is important 
that the originator keeps such information secret as once it is 
published in detail competitors can use it to help obtain their 
own health registrations. Employee invention policies regulat-
ing among others notification obligations, disclosure issues, 
and the company’s incentive mechanisms are necessary tools 
for R&D governance. Comprehensive non-disclosure agree-
ments are also highly important for any pharmaceutical com-
pany engaging with internal or external resources in its R&D 
activities.

Patenting monoclonal antibodies

To meet patentability criteria (59) a mAb must:

i.  Be novel (i.e., not disclosed in single prior art reference, 
EPC Article 54)

ii.  Be nonobvious (i.e., cannot be obvious modification of 
what is already publicly known in field EPC Article 56)
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Table 7: Strategic aspects in antibodypa.

Filing Considerations prior to filing:  

Patent attorneys and scientists must work together to characterise antibodies as much as possible before filing
Epitope mapping, binding affinity, specificity, pharmacological properties, etc
Functional properties:  
  o include in vivo data as early as possible  
  o follow up with clinical observations (often unpredictable)  
  o benchmark your antibodies against prior art antibodies to identify superior features  

Prosecution  When prosecuting:  

Patent attorneys should work with scientists to design experiments to be included in expert declarationsto 
demonstrate innovation’s relation to prior art
Application should provide as many exemplary antibodies in genus as possible
Extra support for commercially relevant leads
Include information about the target and target-antibody interaction
Epitope characterisation, binding affinity, specificity, pharmacological properties, etc
Data linking structure and function can be valuable for increasing claim scope
Identify antibody residues key for functional activity

Freedom to 
operate  
 
 
 
 
 
 

Patent as a negative right:  

Patent is only a grant of the right to exclude others from making, using, or selling the patented invention
A company can receive a patent for its technology and still be blocked from practicing that technology by a broader 
(dominant) patent, as a holder of subordinate patent may need license under each dominant patent to practice its own 
technology
However, a subordinate patent can still have value if it is directed to improvement in the technology that is considered 
essential or particularly advantageous. Valuable subordinate/improvement patent can be tool to clear freedom to 
operate (e.g., through cross-licence)  
 
Noninfringement /design around analysis:  

Determine whether claims actually cover contemplated commercialisation activity
Consider alternatives that will avoid claims (e.g, design around)
Prosecution history can be roadmap to design-around strategies
Limitations on doctrine of equivalents (EPC Article 69)(59)  
 
 Invalidity analysis: 

Consider in prior art assessment whether claims anticipated by or obvious for a person skilled in the art
Broad claims are more difficult to obtain
Consider whether claimed subject matter adequately described and enabled  
 
Practical analysis:  

What is ‘state of art’ for the technology?
Will patent expire by the time of one going to market?
While older targets may have better freedom to operate your own patent protection is likely to be narrower
Consider applicability of FDA Safe Harbor Exemption (35 U.S.C. 271(e)(1)) (57). US statute exempts from infringement 
uses of patented inventions for purposes reasonably related to generating information for FDA approval (European 
equivalent is so called Bolar exemption)(58)  

Patent 
life cycle 
management 
for 
antibodies 

Strategic use of patents to maintain product exclusivity and revenue stream over life of blockbuster drug or biologic 
involves obtaining additional patents that extend protection beyond the original patents :  

Consider what to keep as trade secrets
Develop/access newly patented platforms to make second generation product
Manage filings to limit extent to which own earlier filings limit ability to protect later innovations  

Consider 
major 
jurisdictional 
differences 

Some key differences European Patent Office (EPO) vs. United States Patent and Trademark Office 
(USPTO): 
USPTO applies grace period, whereas EPO absolute novelty
EPO applies opposition procudure, whereas USPTO reexamination
The innovation should teach “best mode” in the US, such requirement does not exists in the EU
Informative disclosure requirement in the US., not in Europe
“First to file” in Europe and the US (however, the US applied until 31.3.2012 “first to invent”)  
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iii.  Describe antibody with sufficient detail (enough to show 
that inventors had possession of full scope of what is 
claimed as invention, EPC Article 83)

iv.  Enable how to make and use antibody (EPC Article 100(b))
v.  Be industrially applicable (EPC Article 57), and
vi.  Teach best mode known to inventors of making/using 

invention (the US only).

Disclosure, novelty and nonobviousness 
assessment

When prosecuting mAb patent applications before the Euro-
pean Patent Office (“EPO”) the scope of protection and ac-
ceptable breadth of the patent claims depends on the detail 
of the disclosure of the claimed protein or peptide in the 
description of the application (58). When it comes to claims 
directed to mAbs, the minimum structural information nec-
essary would be the heavy and light chain variable region 
sequences of the antibody, or at least the sequences of the 
complementarity determining regions of the heavy and light 
chain (60). One variable region/chain or less than 6 Comple-
mentary Determining Regions (“CDR”) is not enough, as a 
normal heavy/light chain alone does not bind sufficiently and 
does not have the technical effect shown for the entire an-
tibody (i.e., lack of inventive step). Single CDRs i.e. peptides, 
are not usually novel. However, in exceptional cases (single 
domain antibodies or binding peptides) an inventive step can 
be acknowledged if experimental data is provided (60). The 
approach applied by United States Patent and Trademark 
Office (“USPTO”) is nearly identical. If sufficient sequence 
determinants are included in the claim, the EPO will often 
grant protection of the antibody as such. However, patent 
protection is thereby limited to antibodies containing exactly 
these structural features (60).

To acquire a broader scope of protection, the applicant may 
try to claim antibodies or proteins with a minimum identity 
to specific sequences of the antibody or protein. In such case, 
the application may disclose several sequences with modifi-
cations in one or more amino acids, all providing the same 
desired technical effect. Generalisations in claims directed to 
antibodies are acceptable only if the solution of the prob-
lem underlying the invention was made credible over the full 
range of claimed antibodies or proteins (60).

Many pioneering antibody technologies are now mainstream 
(humanisation, phage display, transgenic mice etc). Further-
more, patent protection for the basic protein is generally pur-
sued very early in the R&D process; this and the extensive 
regulatory review timeframe means that a significant period 
of the patent term has been lost by the time of product 
launch.

Box 4. Mylotarg’s registered IP

Searches in public patent databases reveal that a US patent 
has been granted for “Combination therapy for the treatment 
of acute leukemia and myelodysplastic syndrome” to Wyeth 
LLC. The patent was granted on 1 June 2010 (filed on 11 June 
2007). The abstract of the patent describes the invention as 
“methods of treatment and pharmaceutical combinations are 
provided for the treatment of acute leukemia, such as acute 
myelogenous leukemia, and myelodysplastic syndrome”. The 
methods of treatment and pharmaceutical combinations em-
ploy an anti-CD33 cytotoxic conjugate in combination with at 
least one compound selected from the group consisting of an 
anthracycline and a pyrimidine or purine nucleoside analog. 
Preferred methods of treatment and pharmaceutical combi-
nations employ gemtuzumab ozogamicin, daunorubicin, and 
cytarabine.” (61,62). Gentuzumab has been marketed under 
the Mylotarg® brand, a registered trademark owned by Wy-
eth LLC (63).

Summary

This chapter has outlined the key regulatory and compli-
ance aspects for drug development and dissemination. This 
complex set of rules ranges from pre-clinical laboratory and 
manufacturing standards, through intellectual property and 
marketing regulations, to clinical safety. Although Mylotarg 
has passed through the majority of these regulations in devel-
opment as a mAb, it now requires clinical trial data ensuring 
safety and efficacy prior to resubmission of an investigational 
drug application and further consideration of its marketing 
strategy and post-marketing clinical surveillance.
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