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Regulatory harmonization

The International Generic Drug Regulators Pilot

The pre-market review of generic medicines puts mounting pressures on 
health regulatory authorities around the world due to increasing workloads 
and risks associated with complex global supply chains. This has led a 
group of regulators to launch the International Generic Drug Regulators 
Pilot (IGDRP), aimed at regulatory convergence and cooperation. The 
three-year pilot entails a series of concrete measures to facilitate the 
timely authorization and availability of safe, effective and quality generic 
medicines. 

Results of the pilot will inform decisions on establishing a more 
permanent information and work-sharing arrangement as part of broader 
international efforts related to regulation of medicines. The success of the 
initiative will require the support of industry as well as other stakeholders 
interested in promoting access to affordable, quality generic medicines.  

Introduction
The availability of quality generic drugs, 
also known as multi-source medicines or 
pharmaceuticals, plays an increasingly 
important role in helping to address rising 
health care costs and in promoting access 
to essential medicines worldwide. This, 
however, has led to significant pressures 
on medicines regulatory authorities (RAs) 
charged with the review and approval of 
these products. In addition to an increased 
workload associated with the growing 
number of generic drug applications, 
RAs must now also contend with more 
sophisticated generic drug products and 
complex global production and distribution 
chains.

Given these challenges, the need for 
regulatory cooperation and convergence 
has long been recognized. “Regulatory 
convergence” represents a process 
whereby the regulatory requirements 
and approaches across countries and 

Article by Mike Ward, Manager, International 
Programs, Therapeutic Products Directorate, 
Health Products and Food Branch, Health Canada.

regions become aligned over time as the 
same harmonized technical guidance 
documents, standards and scientific 
principles are adopted and similar 
regulatory practices and procedures are 
introduced. Regulatory convergence in turn 
makes possible additional, enhanced forms 
of cooperation and collaboration between 
regulatory authorities.

Exploratory meeting
In an effort to address the challenges 
associated with the increasingly 
demanding review of generic drug 
applications, regulatory authorities from 
Australia, Brazil, Canada, the European 
Union, the Republic of Korea, Singapore, 
Switzerland and the United States as well 
as the World Health Organization (WHO) 
met in Ottawa in October 2011 to explore 
opportunities for collaboration. A number 
of positive developments and precedents 
were identified that favour a collaborative 
drug review model, including:
• a common set of quality requirements 

and application format provided by ICH 
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Quality guidelines (1) and the Common 
Technical Document (CTD);

• the increasing number of multi-national 
generic companies, including the 
generic arm of innovator companies, 
with a potential for common products, 
ingredients and manufacturing sites 
across markets;

• the success of existing collaborative 
models, including the WHO’s 
Prequalification Programme as well as 
the EU’s Centralised and Decentralised 
Procedures (and the EU’s Mutual 
Recognition Procedure, wherein a 
marketing authorization has already 
been granted by an EU Member State); 
and

• the restricted set of scientific disciplines 
involved in generic drug reviews, 
compared with reviews of first market 
entry drugs (“new drugs”). 

Preliminary surveys 
The meeting in Ottawa was preceded 
by surveys, commissioned by Health 
Canada, with a number of multi-national 
generic drug manufacturers and with the 
participating RAs. Regulatory frameworks, 
data exclusivity, patent rules, submission 
management and other pertinent issues 
were also compared to help inform 
discussions.

RAs were asked about the potential 
advantages and disadvantages of a 
collaborative review process, when and 
what form of collaboration might be most 
beneficial and achievable, and desirable 
short, medium and longer term outcomes. 

The survey of generic drug 
manufacturers was designed to establish 
current business practices and to solicit 
views on whether a business case existed 
for establishing a collaborative review 
programme if certain enablers were in 
place. 

Findings from the surveys and views 
expressed in the exploratory meeting 
confirmed strong support in principle for 
regulatory collaboration in the pre-market 
review of generic drugs, although the 
degree of support was conditional for some 
RAs on the scope and form of collaborative 
model chosen. In general, there was 
also agreement on the main advantages, 
challenges and enablers to international 
collaboration (Table 1). Although important 
challenges were identified, they were not 
felt to be insurmountable. 

The path forward
Recommendations from the exploratory 
meeting helped to shape the path 
forward. Key among these was the need 
to be pragmatic and to adopt a step-wise 
approach, starting with selected areas 
of collaboration, a mapping of regulatory 
programmes and information-sharing 
between authorities. 

It was also recognized that many of the 
prerequisites for collaborative generic 
drug review – such as secure electronic 
platforms for sharing of documents, 
and mechanisms to treat and exchange 
confidential business information – 
also apply to other areas of potential 
cooperation. Finding solutions to these 
issues, together with the building of greater 
knowledge and trust between regulatory 
authorities, will facilitate additional areas of 
inter-agency cooperation in the future. 

Participants further recognized the 
importance of industry support in realizing 
the full benefits of regulatory collaboration. 
Any work-sharing arrangement would 
clearly require the filing of common 
marketing applications to a consortium of 
RAs.

At the exploratory meeting, participants 
agreed on high level goals and objectives, 
on the general parameters of an operating 
model and on areas of initial focus based 
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Table 1.  Benefits, challenges and enablers to a collaborative generic review process

Benefits:
Improved operational efficiencies
Potentially faster and more consistent review and approval process
Greater availability of generics that may otherwise not be registered in certain markets
Regulatory convergence, promotion of regulatory science and the strengthening of RAs
Greater regulatory oversight and peer review
Reduction in overall regulatory burden and less duplication of effort
Lower regulatory and product development costs/times
Greater alignment of industry submission practices
Fewer parallel registrations
More affordable generic medicines
Mutual learning and consistency in applying international guidelines such as ICH Q8(R2)

Challenges:
Unfamiliarity with regulatory systems of other RAs
Differences in:
• Legal frameworks: definitions of terms (“generic”, “reference product”, “data exclusivity”, 

“pharmacopoeia”, “variations”, etc.)
• Treatment guidelines/therapeutic traditions between countries, both in terms of the 

medicines acceptable for market authorizations by RAs and acceptable indications
• Technical requirements, e.g. bioequivalence (BE) requirements for complex products
• Product and active pharmaceutical ingredients (API) differences – source, method of 

manufacture, packaging, etc.
• Assessment timelines, which may be anchored in regulations
• Timing of applications due to differences in data exclusivity/patent rules
Divergence following joint approval due to separate handling of post-approval changes
Culture change
Potential reduction in number of manufacturing sites, impacting on supply
Complexity of setting up and maintaining a collaborative review system

Enablers:
Regulatory gap analysis
Secure electronic platform for sharing of reports/comments
Confidentiality arrangements between RAs and/or consent of applicants 
Common technical requirements and definitions
Practices to enable filing of common dossiers: 
• Identify sections of CTD where content is identical or consolidated (e.g. multiple 

pharmacopoeial references)
• Allow different BE studies within a single application where use of different reference 

products is unavoidable
Staff exchange, workshops and training
Pilot programme, guided by policies, procedures to manage the pilot
Leveraging the experience of jurisdictions and models such as EU and WHO

on both perceived value and the likelihood 
of success. Most importantly, participants 
undertook a commitment to pursue 
discussions towards the achievement of 
concrete deliverables. 

Meeting participants further learned 
of the formation of the Heads of Agency 
Consortium involving the RAs of Australia, 
Canada, Singapore and Switzerland, 
as well as the advanced degree of 
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collaboration and work-sharing efforts 
that are already taking place in generic 
drug review. These experiences could 
help facilitate discussions with the larger 
grouping of RAs. 

Launch of the International Generic 
Drug Regulators Pilot
A second meeting of regulators, co-chaired 
by the US Food and Drug Administration 
(FDA) and Health Canada, took place in 
Washington in April 2012, marking the 
official launch of the International Generic 
Drug Regulators Pilot (IGDRP), with the 
addition of regulators from China, Chinese 
Taipei, Japan and Mexico. 

Participants reached consensus on 
a three-year duration and on interim 
operating procedures for the pilot. A 
formal governance structure and terms 
of reference would be adopted on the 
basis of experience gained during the 
pilot and broader regulatory cooperation 
discussions concurrently taking place at 
the international level.

Operating procedures
Interim operating procedures defining the 
mission, goal, objectives and operating 
arrangements are outlined in Table 2. 
Agreement was also reached on the 
following working definition of a generic 
drug, recognizing that precise regulatory 
definitions across the IGDRP jurisdictions 
may differ:

“A generic drug is generally defined 
as a drug product that is equivalent 
to a reference product in active 
pharmaceutical ingredient, dosage form, 
strength, route of administration, quality 
and performance characteristics and 
intended use.”

At the same time, IGDRP participants 
confirmed that biosimilars – also known as 
subsequent entry biologics – would not be 
included within the scope of the pilot. They 

acknowledged the need to make progress 
in the area of generic drugs before 
considering an expansion of activities.

Participants recognized the diversity 
of requirements and capacity of IGDRP 
regulators, as well as the importance of 
selecting activities that would complement 
and not duplicate work undertaken 
elsewhere. The diversity issue was 
addressed by acknowledging the right 
of participants to “opt-out” from work 
plan activities. “Opting-out” could occur 
due to constraints presented by existing 
regulatory systems, or decisions to delay 
involvement until the conclusion of the 
pilot. 

Together with the participants’ 
commitment to promote regulatory 
convergence, these realistic key operating 
principles position the new consortium 
to make tangible short and medium term 
progress with a long term vision in mind: 
to facilitate the timely authorization and 
availability of safe, effective and quality 
generic drugs. Participants felt that IGDRP 
has the potential to achieve this goal by 
changing the international business and 
regulatory model for generic drugs.

Progress to date
To date, five meetings have taken 
place hosted respectively by the RAs of 
Canada (Ottawa, October 2011), United 
States (Washington, April 2012), China 
(Nanchang, December 2012), Australia 
(Canberra, May 2013) and Switzerland in 
conjunction with WHO (Geneva, October 
2013). The next meeting is scheduled for 
May 2014 in Chinese Taipei. 

Considerable progress has been made 
in identifying priorities and mechanisms 
for promoting convergence of regulatory 
approaches:
• Working groups and proposals have 

been established related to active 
substance master files (ASMF)/drug 
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Table 2. Interim IGDRP operating procedures

Mission: To promote collaboration and convergence in the area of generic drug 
regulation in order to strengthen the ability of health authorities to meet their 
respective mandates

Goal: To facilitate the timely authorization and availability of safe, effective and 
quality generic drugs

Objectives:
• Faster review and greater availability of generics 
• More efficient use of resources through mutual reliance and work-sharing 
• Strengthen review process and international regulatory oversight while 

reducing regulatory burden
• Promote adoption of modern, science and risk-based approaches
• Rapid exchange of safety and quality information on marketed products
• Enhance development of human resources

Scope: Activities that best meet needs of participants with a focus on the 
premarket review of generic drugs. Does not include biosimilars

Key Operating Principles:
• Decision-making: by consensus on matters related to the operation of the pilot. 

Participating regulators may however “opt-out” from any work plan activities. 
• Activities will complement and not duplicate work undertaken elsewhere.

Governance, Structure and Meetings:
• IGDRP is composed of a Steering Committee (SC), Working Groups (WG) and 

Secretariat.
• SC is composed of one representative from each participating RA and an 

Observer from WHO.
• Observers from RAs or international organizations may be designated by SC 

on perceived value to IGDRP.
• External experts may be consulted or invited to participate on WGs depending 

on perceived value and SC endorsement.
• Chair and host rotate with each meeting, with two in-person meetings per year.
• Chair becomes co-chair of the next meeting.
• Location of meetings will rotate among RAs/regions and WHO (Geneva).

Transparency: Information on IGDRP will be provided using WHO information-
sharing tools.

master files (DMF), biowaivers and work-
sharing models (see Table 3).

• ANVISA (Brazil) has conducted a survey 
to identify similarities and differences in 
regulatory requirements and approaches. 
The results, together with findings 
from the preliminary 2011 comparative 
study and a comprehensive analysis of 
international BE guidelines authored by 
current and former scientists from the US 

FDA (2), should provide a solid baseline 
for regulatory convergence activities. It is 
anticipated that the most recent survey 
results will be published as one or more 
articles in WHO Drug Information.

• Health Canada has launched an initial 
survey on laws, policies and procedures 
related to the management and sharing 
of non-public regulatory information, 
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including confidential business and trade 
secret information.

• Swissmedic has created an electronic 
platform for the sharing of non-
confidential information and documents 
between IGDRP members.

• The IGDRP operating procedures 
have been refined to clarify interim 
governance and work arrangements, 
with measures to improve transparency 
and outreach (as an example, 
information on IGDRP will be provided 
using WHO information-sharing tools).

• Participants are committed to assist 
WHO in implementing proposed 
changes to the WHO Prequalification of 
Medicines Programme as it moves to a 
new operating model, and to encourage 
generic drug applicants in respective 
IGDRP jurisdictions to apply for 
prequalification of medicines of interest.

• WHO will serve as secretariat for the 
IGDRP for the remainder of the pilot 
(until end of 2014).

• IGDRP has been granted observer 
status to the ASMF Work-Sharing 
Working Group of the Coordination 
Group for Mutual Recognition and 
Decentralised Procedures-Human 
(CMDh), and conversely the latter’s 
Chair will participate in the IGDRP 
ASMF/DMF working group, thereby 

allowing for the sharing of best practices 
and possible opportunities to leverage 
ASMF/DMF reviews.

• New members from New Zealand, 
Russia and South Africa have joined 
the IGDRP, with the European 
Directorate for the Quality of Medicines 
and Healthcare (EDQM) joining as 
an observer organization. While the 
IGDRP steering committee recently 
agreed that membership should not 
be greatly expanded during the pilot in 
order to ensure efficiency of operations, 
members also agreed that increased 
communication and transparency of 
operations were important. Towards this 
goal, read-only access to the secure 
electronic platform could be granted 
on request to other RAs not actively 
participating in the IGDRP.

Decentralised Procedure as a model for 
cooperation
One of the most significant work-sharing 
developments relates to the possible 
use of the EU’s Decentralised Procedure 
(DCP) as a policy model for information-
sharing with third-party RAs external to 
the EU /European Economic Area (EEA) 
during the scientific assessment phases of 
the DCP (Figure 1). 

Table 3.  IGDRP working groups
Working Group Objective Scope
Active substance 
master files/ 
drug master files

Establish a framework for information- 
sharing and potential mutual reliance 
in the assessment of ASMFs/DMFs

APIs for human use that are 
the subject of Master File 
assessments

Biowaivers Establish a common set of conditions 
for granting biowaivers as well as 
the possible expanded application of 
waivers

Biopharmaceutical Classification 
System (BCS)-based waivers
Non-biostudy strengths of solid 
dosage form product line

Work-sharing 
model 

Explore various work-sharing models 
with a view to piloting (an) appropriate 
model(s) for the premarket review of 
generic drugs

To include the model of the 
European Decentralised 
Procedure and possibly other 
models
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The model would be operationalized 
based on the following conditions:
• The process is restricted to the DCP.
• Integrity of the DCP is respected (e.g. 

structure, technical standards, timelines, 
etc.), with minimal impact on resources.

• The process is initiated at request of the 
generic drug applicant.

• The applicant gives consent to share 
confidential business information.

• No legal impediments exist on the 
part of the respective third party RA to 
participate in such an arrangement.

At the 5th IGDRP meeting in Geneva, 
members agreed that a logical first step 
would be to test the model through a 
limited pilot involving one or two non-EU 
RAs. This requires the willingness of a few 
generic drug manufacturers to participate 
in the pilot. 

Interested regulatory authorities are 
currently consulting with the generic 
industry to identify suitable candidates 
with a view to launching the pilot in 
2014. Further discussions are planned to 
elucidate the details of how the pilot would 
operate. 

IGDRP members agreed that other 
models should also be considered, taking 
into account the availability and use of 
existing review reports as well as WHO’s 
experience with various regulatory work-
sharing initiatives.

Some observations
As the IGDR initiative enters its third and 
final year as a pilot, some observations 
may be made regarding the necessary 
prerequisites to successful outcomes.

The first and foremost prerequisite is 
the strong and continued commitment 
of participants to IGDRP goals and 
objectives. 

Secondly, regulatory authorities must get 
to know one another, for example through 
rotating meetings which expose staff from 
host agencies to different points of view, 
serving in turn to promote change and 
convergence. 

Thirdly, key enablers such as secure IT 
platforms, mechanisms for the exchange 
of confidential information and common 
technical requirements play a crucial role. 

Fourth, relationships should be 
established with other international 

Figure 1.        Decentralised Procedures as a model for regulatory cooperation

Source: (3)
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initiatives to leverage resources and avoid 
duplication of work.  

Finally, the critical need for industry 
support for regulatory work-sharing efforts 
must be emphasized. Success of the 
IGDRP will require productive engagement 
with generic drug applicants as well as 
other stakeholders interested in promoting 
timely access to affordable, quality generic 
drugs.

Conclusion 
Considerable progress has been made 
since the start of the IGDRP in establishing 
the necessary conditions for enhanced 
regulatory cooperation. It is expected that 
work underway should lead to advancing 
regulatory convergence and the piloting of 
new models of cooperation prior to the end 
of 2014. 
Results of the pilot phase will inform 
decisions on whether and how the initiative 
should transition to a more permanent 
information- and work-sharing arrangement 
as part of broader international efforts 

aimed at the effective and timely regulation 
of medicines within an increasingly 
challenging global environment. 

References
1 International Conference on the 

Harmonisation of Technical Requirements 
for Registration of Pharmaceuticals for 
Human Use (ICH). Quality Guidelines 
[website], at www.ich.org/products/
guidelines/quality/article/quality-guidelines.
html.

2 Davit B, Braddy A, Conner D, Yu L. 
International Guidelines for Bioequivalence 
of Systemically Available Orally 
Administered Generic Drug Products: A 
Survey of Similarities and Differences. The 
AAPS Journal 2013; 15(4): 974-90.

3 Bachmann P. Global Generic Dossier and 
Evaluation: an EU Regulators‘ Perspective. 
Presentation made to the 16th Annual 
International Generic Pharmaceutical 
Alliance (IGPA) Conference, Brussels, 
Belgium; 9-11 December 2013.

http://www.ich.org/products/guidelines/quality/article/quality-guidelines.html
http://www.ich.org/products/guidelines/quality/article/quality-guidelines.html
http://www.ich.org/products/guidelines/quality/article/quality-guidelines.html


 11

WHO Drug Information Vol. 28 No. 1, 2014  Regulatory harmonization

WHO support for medicines regulatory harmonization in 
Africa: focus on East African Community

The African Medicines Regulatory Harmonization (AMRH) initiative works 
with Regional Economic Communities (RECs) to increase access to good 
quality, safe and effective medicines through harmonizing medicines 
regulations, and expediting registration of essential medicines.

Encouraging progress has been achieved in the East African Community 
(EAC), where a harmonized medicines registration system is being set 
up. Continued advocacy and political support by the New Partnership for 
Africa’s Development (NEPAD) and technical support by WHO are critical 
for its continued success.

Medicines regulatory authorities in many 
countries struggle with administrative 
and technical bottlenecks in controlling 
medicines quality in their territories 
effectively. And as pharmaceutical 
production and distribution have become 
globalized, no regulatory authority can 
work in isolation any longer. 

The World Health Organization (WHO) 
has a long history in providing medicines 
regulatory support to governments of 
its Member States. In 2008 at the 13th 
International Conference of the Drug 
Regulatory Authorities (ICDRA) – a forum 
bringing together regulators from around 
100 WHO Member States – WHO was 
requested to support harmonization 
approaches enabling national medicines 
regulatory authorities (NMRAs) to use their 
limited resources more effectively. 

The African Medicines Registration 
Harmonization initiative 
In response to the request by its Member 
States, WHO initiated discussions with 
global partners. This led to the formation 
of a consortium consisting of the New 
Partnership for Africa’s Development 
(NEPAD), the Pan African Parliament 
(PAP), the Bill & Melinda Gates 
Foundation, the UK Department for 
International Development (DFID), the 
Clinton Health Access Initiative (CHAI), 

the Joint United Nations Programme on 
HIV/AIDS (UNAIDS) and the World Health 
Organization (WHO). In 2009 NEPAD and 
PAP organized a conference attended by 
a wide range of stakeholders, marking 
the emergence of the African Medicines 
Registration Harmonization (AMRH) 
initiative. 

The AMRH initiative aims to promote 
harmonization of medicines regulation 
in Africa. It is a close partnership among 
the World Bank, NEPAD and WHO, 
and most of the activities involve at 
least two partners. WHO is the lead 
partner on the development of common 
technical standards, documents, 
tools and processes in line with 
international standards such as those 
of the International Conference on the 
Harmonisation of Technical Requirements 
for Registration of Pharmaceuticals for 
Human Use (ICH). WHO also provides 
technical assistance for capacity-building 
and organizes joint assessment and 
inspection activities.

In 2010 the donor consortium decided 
to establish a trust fund for the AMRH 
finances, and an administration agreement 
was signed in 2011 between the World 
Bank and the Bill & Melinda Gates 
Foundation. WHO became a sub-grantee 
to support the implementation of the AMRH 
initiative.
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The role of Regional Economic 
Communities
African countries are grouped into 
Regional Economic Communities (RECs),  
which play a crucial role in a wide range of 
integration activities in Africa. Accordingly 
they were chosen as platforms for AMRH 
projects, seeing that they already had 
commitments for medicines regulatory 
harmonization, and their Secretariats have 
the necessary infrastructure to coordinate 
the work. The donor consortium therefore 
invited the African RECs to submit 
project proposals for regional medicines 
registration harmonization. 

In this preparatory phase, WHO helped 
to develop and review proposals, assessed 
regulatory systems, provided training on 
the Common Technical Document format 
for medicines registration in Francophone 
and Anglophone countries throughout 
Africa, and approached other organizations 
to provide technical and financial support. 

The EAC Medicines Registration 
Harmonization project
The first REC to secure funding from the 
trust fund was the East African Community 
(EAC). WHO became a sub-grantee to 
support the implementation of the AMRH 
initiative and signed a memorandum of 
understanding with the EAC to support 
the Medicines Registration Harmonization 
(MRH) project. 

The EAC MRH project was formally 
launched in March 2012 in Arusha, 
Tanzania, marking the beginning of the 
implementation phase of the AMRH 
initiative across Africa. The project aims 
to achieve a harmonized medicines 
registration process in its member 
countries – Uganda, Kenya, the United 
Republic of Tanzania, Rwanda and 
Burundi – based on common documents, 
processes and shared information 

systems. More specifically, its objectives 
are to:
• develop and maintain a “common 

documentation package” defining 
common technical requirements as a 
basis for other harmonization activities;

• build evaluator capacity to ensure 
adherence to agreed standards; 

• streamline management systems and 
processes, with risk-based approaches 
to use available resources where it 
matters most;

• develop systems and processes to share 
regulatory information within and outside 
EAC countries; and 

• conduct joint dossier assessments and 
manufacturing site inspections as a basis 
for national registration decisions.

NMRA assessments
Assessments of NMRAs are important 
to identify gaps and take corrective 
measures. For NMRAs entering into a 
harmonization process, they also provide 
an objective mechanism to evaluate 
progress. WHO has developed a data 
collection tool to assess regulatory 
systems. This tool was used in all five 
EAC countries by WHO and by the 
NMRAs as self-assessments or mutual 
assessments, providing valuable inputs 
to the methodology and outcomes of a 
comprehensive situation analysis for the 
EAC (1). 

The assessment tool was subsequently 
improved and consolidated to cover 
all relevant product areas including 
medicines, vaccines and medical devices. 
It was also adapted to match the structure 
of the future harmonized EAC documents, 
and to support implementation of the 
harmonized processes with built-in quality 
management systems. WHO will continue 
to refine the tool. It is planned to develop 
an electronic version to facilitate data 
capture and analysis. 
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Table 1. EAC / WHO prequalification joint dossier assessments

Product Review period Date prequalified Date registered
Abacavir 
sulfate 
tablets

12 March 2010 – 
17 July 2010
(3 joint sessions)

20 August 2010 Tanzania
Uganda
Kenya

4 October 2010
14 October 2010
31 March 2011

Amikacin 
sulfate for 
injection

12 March 2010 –  
20 November 2010 
(4 joint sessions)

14 January 2011 Uganda
Tanzania
Kenya

7 June 2011*
9 June 2011*
**

* The products were registered after completion of legally required testing of registration samples.
** Significant delays occurred in submission of registration samples for testing; the applicant did 

subsequently not pursue national registration. 

Joint dossier assessments 
Another activity initiated by WHO before 
the formal launch of the EAC MRH 
project was the joint assessment of 
product dossiers that had been submitted 
to the NMRAs of EAC countries for 
national registration and to WHO for 
prequalification. The aim was twofold: to 
accelerate registration of needed products 
and to build knowledge and experience in 
assessing dossiers according to unified, 
stringent standards. 

The first joint assessment exercise, 
organized in 2010, resulted in prompt 
registration of products (Table 1). The 
registration times were considerably 
shorter than the average 18 month timeline 
for registration of generic products in EAC 
countries (1).

A second joint assessment exercise 
started in July 2013 with five products: 
misoprostol tablets, levonorgestrel 
tablets and three strengths of artesunate/
amodiaquine fixed-dose combination 
tablets. Four assessment rounds have 
been completed at the time of writing. A 
fifth is planned for March 2014, with only a 
few issues remaining to be addressed by 
the applicants before the products can be 
jointly deemed acceptable. 

In this second joint exercise, a total of 
12 assessors from all six participating 
NMRAs - the five EAC countries and 
Zanzibar – actively contributed to the 

assessment work. The contributions from 
all of the regulators merged in a very 
natural way and made for a very motivating 
experience. Importantly, some time was 
spent in the third and fourth round to clarify 
what steps the products – once jointly 
accepted – would have to complete for 
formal registration in each country, with 
a view to minimizing the time taken for 
these steps and working towards common, 
streamlined processes in the longer term. 

Progress towards harmonized 
registration
With joint assessments and other 
preparatory activities already under way, 
the EAC MRH project got off to a good 
start. Four technical working groups 
were officially constituted in 2012, and 
each NMRA took technical lead in the 
development of regional guidelines, with 
the support of another NMRA (2). The 
working groups deal respectively with 
medicines evaluation and registration 
based on the Common Technical 
Document (CTD); good manufacturing 
practices (GMP); information management 
systems (IMS); and quality management 
system (QMS). WHO provides technical 
support in line with internationally 
recognized standards and best practice. 

Significant progress has been achieved 
as at the end of 2013:
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• Draft regulatory tools and guidelines 
produced by the working groups have 
been shared as “living documents” 
through the EAC’s website. 

• EAC inspectors are participating in 
joint inspections organized by the 
WHO Prequalification of Medicines 
Programme.

• WHO and EAC NMRAs share their 
inspection schedules through a WHO-
administered password-protected 
website.

• Based on a WHO assessment of 
existing regulatory information systems 
in EAC countries and best practice 
recommendations, business process 
analysis is under way to design a 
harmonized information management 
system for regulatory functions 
(Figure 1).

WHO as the technical lead partner has 
provided input into all the above-mentioned 
activities. It has also proposed guidelines 
for developing and validating the EAC 
regulatory documentation, has set up a 
regulatory knowledge base containing 

current, detailed bibliographies that are 
relevant to the EAC project, and has been 
issuing a quarterly newsletter for assessors 
and inspectors since 2011 with information 
on current regulatory concepts, guidance 
and standards. 

Collaboration with other initiatives
WHO’s long-standing collaboration with 
global regulatory initiatives such as ICH, 
the Asia-Pacific Economic Cooperation 
(APEC) Regulatory Harmonization 
initiative and the International Regulatory 
Cooperation for Herbal Medicines (IRCH) 
has been useful to establish linkages 
between the AMRH initiative and other 
regulatory initiatives in different regions. 

This networking has facilitated the 
acceptance of the EAC as a member of 
the ICH Global Cooperation Group, which 
is a great achievement in its own right. 
WHO also supported EAC regulators to 
participate in ICH meetings, in the 2012 
ICDRA conference and in annual WHO 
technical briefing seminars. 

Figure 1. Towards a harmonized EAC medicines registration system:  
proposed high-level information system design

Source: (3)
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Conclusion
The EAC Medicines Registration 
Harmonization project has achieved 
encouraging progress; and assessors 
and inspectors are working together with 
outstanding professionalism. 

The main challenges, as identified by the 
project working groups, are twofold. Firstly, 
each partner state has its own laws and 
regulations, and the absence of a mutually 
recognized legal framework slows down 
many harmonization activities. Secondly, 
there is a marked difference in capacity 
among the NMRAs within the EAC region. 
Although a twinning system has been 
adopted – pairing each well-developed 
NMRA with a less advanced one – the 
harmonization moves at different speeds in 
the different countries. 

Despite these challenges, the project 
has shown that regulators in EAC countries 
can implement effective, harmonized 
processes for review of registration 
submissions. 

The AMRH initiative is soon to be 
expanded to other regional economic 
communities in Africa. Continued 

support by concerned governments and 
international partners are crucial for its 
success. Provided that such support will 
be forthcoming on a sustained basis, the 
positive experiences made in the EAC 
region suggest that the AMRH initiative 
presents good opportunities for reshaping 
the regulatory landscape in Africa. 
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Standards for biological products

The 64th meeting of the WHO Expert Committee on Biological 
Standardization was held in Geneva from 21-25 October 2013. The large 
number of participants in attendance reflected the strong need expressed 
by Member States to WHO for support to appropriately regulate biological 
products. 

The international standards established by the Committee are designed 
to be common global standards that promote regulatory convergence 
between countries. This is accomplished when the WHO standards are 
adapted into many national regulations, and when they are used by the 
WHO Prequalification Programme as the compliance standard for UN 
procurement. During the meeting, three new written standards were 
adopted that define regulatory expectations for biotherapeutic products, 
for adjuvanted vaccines, and for typhoid conjugate vaccines. 

Biotherapeutic products
Developments in molecular genetics 
and nucleic acid chemistry have opened 
up new avenues for the production of 
medicines. Genes encoding natural 
biologically active proteins can be 
identified, modified and transferred 
from one organism to another in order 
to obtain highly efficient synthesis of 
their products. New recombinant DNA 
(rDNA)-derived biological medicines are 
now produced using a range of different 
expression systems such as bacteria, 
yeast, transformed cell lines of mammalian 
origin (including human origin), insect and 
plant cells, as well as transgenic animals 
and plants. rDNA technology is also used 
to produce biologically active proteins that 
do not exist in nature, such as chimeric, 
humanized or fully human monoclonal 
antibodies, or antibody-related proteins 
or other engineered biological medicines 
such as fusion proteins. 

Together these technologies have 
enabled the production of large quantities 
of medicinal products that are difficult 

to prepare from natural sources or were 
previously unavailable. Nevertheless, 
it is still not possible to fully predict 
the biological properties and clinical 
performance of these macromolecules 
on the basis of their physicochemical 
characteristics alone. In addition, they 
are produced in biological systems which 
are known to be inherently variable – with 
important consequences for the safety 
and efficacy of the resulting product. 
Therefore, before such biologicals are 
introduced into routine clinical use it 
must be ensured that their quality is 
consistent from lot to lot. This is achieved 
by developing robust manufacturing 
processes on the basis of process 
understanding and characterization, with 
appropriate in-process controls. Process 
understanding and consistency are critical 
since slight changes can occasionally have 
a major unwanted impact, for example on 
immunogenicity, with potentially serious 
safety implications.

The new guidelines on biotherapeutic 
products (1) are intended to provide 
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national regulatory authorities (NRAs) 
and manufacturers with guidance on the 
quality, safety and efficacy of rDNA-derived 
biotherapeutics) and intended for use in 
humans. The guidelines are based on 
experience gained over three decades in 
this technically demanding field. Part A sets 
out updated guidelines for the manufacture 
and quality control of rDNA-derived 
biotherapeutics, including consideration 
of the effects of manufacturing changes 
and of devices used in the delivery of the 
product and on its stability. Part B provides 
guidelines on nonclinical evaluation, 
while Part C provides guidance on clinical 
evaluation. Product-specific vaccine-
related recommendations and guidelines 
are available elsewhere1, as are additional 
considerations for similar biotherapeutic 
products (2).

Adjuvanted vaccines
The second global standard adopted by 
the Expert Committee provides guidance 
to NRAs and manufacturers on the 
nonclinical and initial clinical evaluation 
of vaccine adjuvants and adjuvanted 
vaccines (3) by outlining the international 
regulatory expectations in this area. 

Over the past decades, new approaches 
have been devised to develop and 
deliver vaccine antigens. Some of these 
antigens are weakly immunogenic and 
require the presence of adjuvants to 
induce or enhance an adequate immune 
response. Vaccines with aluminium-based 
adjuvants have been used extensively in 
immunization programmes worldwide, and 
a significant body of safety information 
has accumulated for them. As science 
and technology have advanced, vaccines 
containing adjuvants other than aluminium-
containing compounds (e.g. human 
papillomavirus and hepatitis B vaccines) 

1 For product-specific vaccine-related WHO 
recommendations and guidelines see: http://www.
who.int/biologicals/vaccines/en/

have been authorized for use in many 
countries, and a number of vaccines 
with novel adjuvants are currently under 
development, such as vaccines against 
human immunodeficiency virus (HIV), 
malaria and tuberculosis, as well as new-
generation vaccines against influenza and 
other diseases. 

However, the development and 
evaluation of adjuvanted vaccines 
present regulatory challenges. Vaccine 
manufacturers and regulators have 
questions about the type of information 
and extent of data that would be required 
before adjuvanted vaccines can proceed to 
clinical trials and eventually be authorized 
for use. Existing WHO guidelines on 
nonclinical evaluation of vaccines (4) give 
valuable general guidance but provide 
limited information specifically related to 
new adjuvants and adjuvanted vaccines. 

The new guideline provides updated and 
more extensive guidance on the nonclinical 
and preclinical testing of adjuvants and 
adjuvanted vaccines. It should allow 
manufacturers and regulators to proceed 
on the critical path towards licensure 
of adjuvanted vaccines that will help to 
control some diseases with important 
global public health impact.

Typhoid conjugate vaccines
The third set of guidelines adopted by the 
Committee are intended to assist NRAs in 
evaluating the scientific issues connected 
with the quality, safety and efficacy of 
typhoid conjugate vaccines that use Vi 
polysaccharide covalently linked to a 
carrier protein (5). The available guidelines 
for Vi polysaccharide typhoid vaccine (6) 
and for live, attenuated Ty21a vaccines (7) 
are not applicable to this type of typhoid 
vaccines, which have carrier proteins 
such as diphtheria toxoid (DT), tetanus 
toxoid (TT), recombinant Pseudomonas 
aeruginosa exoprotein A (rEPA), the 

http://www.who.int/biologicals/vaccines/en/
http://www.who.int/biologicals/vaccines/en/
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nontoxic mutated form of diphtheria toxin 
– for example, cross-reactive material 197 
(CRM197) – or another suitable protein. 

The evidence gathered thus far indicates 
that typhoid conjugate vaccines may have 
several advantages over unconjugated 
Vi polysaccharide vaccines, including: 
(i) greater efficacy and effectiveness; 
(ii) longer persistence of immunity; (iii) 
immunogenicity across all age groups, 
including infants and toddlers aged 
younger than 2 years; (iv) perhaps some 
degree of herd immunity; and (v) induction 
of immune memory with initial dosing, 
leading to anamnestic responses to a 
subsequent dose or doses.

The guidelines are based on experience 
gained during the development of 
experimental typhoid conjugate vaccines 
as well as relevant information obtained 
from the evidence for other types of 
bacterial polysaccharide–protein conjugate 
vaccines, such as Haemophilus influenzae 
type b (Hib), and meningococcal and 
pneumococcal conjugate vaccines. Part 
A of the guidelines sets out guidance on 
manufacturing and quality control, while 
Part B addresses the nonclinical evaluation 
of these vaccines and Part C addresses 
their clinical evaluation. Part D provides 
guidance for NRAs.

Reference preparations
The provision of internationally accepted 
biological reference preparations is an 
important normative activity of WHO. 
These global measurement standards 
enable the efficacy, quality, purity and 
safety of very many biological products 
to be stated in a common language 
worldwide. Thus, biological reference 
preparations support:
• Biological and immunological assays 

for the quality control of a wide range of 
biologicals – therapeutics, blood-derived 

products, vaccines and immunological 
products of traditional types – as 
well as those derived from modern 
biotechnological approaches. 

• Standardization of materials and 
approaches used in medical diagnostics 
such as diagnosing disease, monitoring 
therapy, blood safety, and public health 
applications (such as monitoring 
immune status, screening for disease or 
susceptibility) or otherwise characterizing 
biological material from individuals. 

• Development, evaluation, 
standardization and control of products 
by industry, by regulatory authorities, and 
also in biological research in academia 
and scientific organizations. They play 
a vital role in facilitating the transfer of 
laboratory science into worldwide clinical 
practice and the development of safe 
and effective biologicals.

These reference preparations are provided 
to Member States to calibrate national, 
or regional, quality control materials 
for biological medicines and regulated 
diagnostic tests. The latter, for example, 
enable quantitative limits to be expressed 
in regulations in standardized units of 
measurement. 
New reference preparations
Twelve new international biological 
reference preparations were adopted by 
the Expert Committee (see Table 1) and 
have been added to the catalogue of WHO 
biological reference preparations for blood 
products and related substances2. 
Discontinued reference preparations
The Committee agreed to discontinue the 
following reference preparations which 
were considered no longer fit for purpose: 
• anti-echinococcus serum (code number 

ECHS 75.1106);
• anti-C complete blood typing serum 

(code number W1004 84.1424);

2 http://www.who.int/bloodproducts/catalogue/
Bloo2014.pdf

http://www.who.int/bloodproducts/catalogue/Bloo2014.pdf
http://www.who.int/bloodproducts/catalogue/Bloo2014.pdf
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• anti-E complete blood-typing serum, 
human (code number W1005 83.1424). 

New projects
The Committee endorsed a number of 
new projects. The timely development of 
new reference materials and standards 
is critically important to harness scientific 
developments for new biologicals. At the 
same time, the active management of the 

existing inventory of reference preparations 
requires a carefully planned programme 
of work to replace established materials 
before the stock of containers, which 
comprises the standard, is exhausted. 
The Committee agreed to the initiation of 
the following new projects on reference 
preparations for vaccines and related 
materials: 

Table 1. Additions to the list of WHO International Biological Reference Preparations 
and Reference Panels

Preparation Activity Status
Cytokines, cell factors and biotherapeutics other than blood products:
Pegylated Granulocyte Colony 

Stimulating Factor 
10 000 IU per ampoule First WHO Inter-

national Standard (IS)
Tumor Necrosis Factor alpha, 

recombinant, for bioassay
43 000 IU per ampoule Third WHO IS

In vitro diagnostic device reagents:
Antibodies to Hepatitis B virus “e” 

antigen (anti-HBe) **
120 IU/mL First IIS

Hepatitis A virus RNA for NAT-
based assays *

54 000 IU/mL Second IS

Hepatitis B virus “e” antigen 
(HBeAg) **

100 IU/mL First IS

Hepatitis D virus RNA for NAT-
based assays **

575 000 IU/mL First IS

HIV-1 Circulating Recombinant 
Forms RNA for NAT-based 
assays *

Ten panel members consisting 
of CRFs and other variants. No 
unitage assigned

First International 
Reference Panel

Human Serum IgE * 13 500 IU/mL Third IS
Mycoplasma DNA for NAT-based 

assays designed for generic 
mycoplasma detection **

200 000 IU/mL First IS

Parvovirus B19 DNA for NAT-
based assays *

1 410 000 IU/mL Third IS

Vaccines:
Trivalent inactivated polio 
vaccine, for D antigen assay

277 DU/ml for poliovirus type 1 
65 DU/ml for poliovirus type 2 
248 DU/ml for poliovirus type 3

Third IS

Notes:
Vaccines and related substances, cytokines, growth factors and biotherapeutics other than blood products, 
and in vitro diagnostic device reagents identified by * are held and distributed by the National Institute for 
Biological Standards and Control, Potters Bar, Herts, EN6 3QG, England. 
In vitro diagnostic device reagents identified by ** are held and distributed by the Paul-Ehrlich-Institut, 
63225 Langen, Germany.
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• diphtheria toxoid for flocculation test (3rd 
IS);

• meningococcal Serogroup A 
polysaccharide (1st IS);

• typhoid Vi polysaccharide (1st IS);
• high and low mutant virus reference 

preparations for MAPREC assay of 
poliovirus type 2 (2nd IS);

• antiserum to Respiratory Syncytial Virus 
(1st IS). 

Regarding the proposal for generic 
approval of standards and reference 
panels for cancer diagnostics, the 
Committee felt that this represents a large 
commitment that needs clarification from 
WHO in regard to the Committee’s focus 
and resources.

No requests were received to initiate 
new projects for cytokines, growth factors 
and endocrinological substances or for 
antibiotics.

The Committee agreed to the initiation 
of the following new projects on reference 
preparations on blood products and in vitro 
diagnostic devices: 
• replacement of Hepatitis C Virus RNA for 

NAT assays (5th IS);
• Anti-Cytomegalovirus IgG;
• Malaria (P. falciparum) antibody 

reference panel;
• high and low titre anti-A and anti-B in 

serum/plasma;
• anti-Rubella Immunoglobulin;
• replacement of Anti-Tetanus 

Immunoglobulin (2nd IS);
• assignment of FIX antigen value to 

4th IS/5thFIX plasma/concentrate;
• replacement of Ancrod (2nd IS);
• replacement of Streptokinase (4th IS).

References

1 Guidelines on the quality, safety, and 
efficacy of biotherapeutic protein products 
prepared by recombinant DNA technology. 
Replacement of Annex 3 of WHO Technical 
Report Series (TRS), No. 814. Geneva: 
World Health Organization; 2013.

2 Guidelines on evaluation of similar 
biotherapeutic products (SBPs). In: 
WHO Expert Committee on Biological 
Standardization. Sixtieth report. Geneva: 
World Health Organization; 2013: Annex 2 
(WHO TRS, No. 977).

3 Guidelines on the nonclinical evaluation 
of vaccine adjuvants and adjuvanted 
vaccines. Geneva: World Health 
Organization; 2013.

4 WHO guidelines on nonclinical evaluation 
of vaccines. In: WHO Expert Committee 
on Biological Standardization. Fifty-fourth 
report. Geneva: World Health Organization; 
2005: Annex 1 (WHO TRS, No. 927).

5 Guidelines on the quality, safety and 
efficacy of typhoid conjugate vaccines. 
Geneva: World Health Organization; 2013.

6 Requirements for Vi polysaccharide typhoid 
vaccine (Requirements for Biological 
Substances No. 48). In: WHO Expert 
Committee on Biological Standardization. 
Forty-third report. Geneva: World Health 
Organization; 1994: Annex 1 (WHO TRS, 
No. 840).

7 Requirements for typhoid vaccine (live 
attenuated, Ty21a, oral) (Requirements 
for Biological Substances No. 34). In: 
WHO Expert Committee on Biological 
Standardization. Thirty-fourth report. 
Geneva: World Health Organization; 1983: 
Annex 3 (WHO Technical Report Series, 
No.700).

http://www.who.int/biologicals/biotherapeutics/rDNA_DB_final_19_Nov_2013.pdf?ua=1
http://www.who.int/biologicals/biotherapeutics/rDNA_DB_final_19_Nov_2013.pdf?ua=1
http://www.who.int/biologicals/biotherapeutics/rDNA_DB_final_19_Nov_2013.pdf?ua=1
http://who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf
http://who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf
http://www.who.int/biologicals/areas/vaccines/ADJUVANTS_Post_ECBS_edited_clean_Guidelines_NCE_Adjuvant_Final_17122013_WEB.pdf
http://www.who.int/biologicals/areas/vaccines/ADJUVANTS_Post_ECBS_edited_clean_Guidelines_NCE_Adjuvant_Final_17122013_WEB.pdf
http://www.who.int/biologicals/areas/vaccines/ADJUVANTS_Post_ECBS_edited_clean_Guidelines_NCE_Adjuvant_Final_17122013_WEB.pdf
http://www.who.int/biologicals/publications/trs/areas/vaccines/nonclinical_evaluation/ANNEX%201Nonclinical.P31-63.pdf
http://www.who.int/biologicals/publications/trs/areas/vaccines/nonclinical_evaluation/ANNEX%201Nonclinical.P31-63.pdf
http://www.who.int/biologicals/areas/vaccines/TYPHOID_BS2215_doc_v1.14_WEB_VERSION.pdf?ua=1
http://www.who.int/biologicals/areas/vaccines/TYPHOID_BS2215_doc_v1.14_WEB_VERSION.pdf?ua=1
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_840_A1.pdf?ua=1
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_840_A1.pdf?ua=1
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_840_A1.pdf?ua=1
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_700_A3.pdf
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_700_A3.pdf
http://www.who.int/biologicals/publications/trs/areas/vaccines/typhoid/WHO_TRS_700_A3.pdf


 21

WHO Drug Information Vol. 28 No. 1, 2014 

 21

Safety and efficacy issues

Combined hormonal contraceptives 
and venous thromboembolism
European Un ion  –  The European 
Medicines Agency’s Committee for 
Medicinal Products for Human Use 
(CHMP) has completed its review of 
risks associated with combined hormonal 
contraceptives (CHCs), and has concluded 
that the benefits of CHCs in preventing 
unwanted pregnancies continue to 
outweigh their risks.

The product information of CHCs 
will be updated to help women make 
informed decisions about their choice of 
contraception. When prescribing a CHC 
healthcare professionals should consider 
the individual woman’s current risk factors. 
CHCs are contraindicated if a woman 
has one serious risk factor or multiple risk 
factors for blood clots. 
Reference: EMA Press release, 

22 November 2013.

Clobazam: serious skin reactions
Uni ted  S ta tes  o f  Amer ica  –  The Food 
and Drug Administration (FDA) is warning 
the public that clobazam (Onfi®), a 
benzodiazepine medication used with 
other medicines to treat seizures in a 
severe form of epilepsy, can cause rare 
but serious skin reactions that can result in 
permanent harm and death. 

FDA identified clobazam as the likely 
cause in a number of reports of Stevens-
Johnson syndrome and toxic epidermal 
necrolysis. The risk appeared to be 
greatest during the first 8 weeks after 
starting or re-starting clobazam treatment. 

Patients taking clobazam should seek 
immediate medical attention if they develop 

a rash, blistering or peeling of the skin, 
sores in the mouth, or hives. Health care 
professionals should discontinue clobazam 
and consider an alternate therapy at the 
first sign of rash, unless it is clearly not 
drug-related. Patients should not stop 
taking clobazam without consulting their 
health care professionals, as sudden 
withdrawal can cause serious problems 
such as seizures, hallucinations, shaking, 
nervousness, and stomach or muscle 
cramps. 
Reference: FDA Drug Safety 

Communication, 3 December 2013

Amiodarone: pulmonary toxicity
New Zea land  –  MedSafe has informed 
health care professionals of pulmonary 
toxicity associated with amiodarone, 
used to treat tachyarrhythmias. 
Pulmonary toxicity is estimated to occur 
in approximately 5% of patients taking 
amiodarone. It can rarely present as acute 
respiratory distress – for example after 
recent surgery – with a mortality of up to 
50%. Chronic symptoms are more frequent 
and have been associated with a mortality 
of up to 10% in some studies. 

Early recognition is vital. All patients 
receiving amiodarone should be monitored 
for the development of pulmonary toxicity 
and other adverse effects; MedSafe 
has recommended a range of screening 
measures. 

Pulmonary toxicity should be suspected 
in all patients with new or worsening 
symptoms whilst taking amiodarone. 
Amiodarone should be stopped in all 
suspected cases. Corticosteroids may be 
considered as a treatment option. Due to 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/11/news_detail_001969.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/11/news_detail_001969.jsp&mid=WC0b01ac058004d5c1
http://www.fda.gov/Drugs/DrugSafety/ucm377204.htm
http://www.fda.gov/Drugs/DrugSafety/ucm377204.htm
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amiodarone’s long half-life symptoms may 
initially worsen or be slow to resolve. Slow 
withdrawal of the corticosteroids over at 
least two to six months is recommended to 
prevent rebound pulmonary toxicity. 
Reference: MedSafe, Publications, 

Prescriber Update 34(4): 38-39. December 
2013.

Methylphenidate: rare risk of long-
lasting erections in males
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) is warning that 
methylphenidate products, a medicine 
used to treat attention deficit hyperactivity 
disorder (ADHD), may in rare instances 
cause prolonged and sometimes painful 
erections known as priapism. If not 
treated immediately, priapism can lead to 
permanent damage to the penis. 

Priapism may be more likely to occur 
with the use of immediate-release 
methylphenidate, which has a shorter half-
life. The risk with alternative treatments 
such as atomoxetine and amphetamine is 
unclear. 

Male patients and their caregivers should 
be taught the signs and symptoms of 
priapism and the importance of seeking 
immediate medical treatment if erections 
lasting longer than four hours occur.
Reference: FDA Drug Safety 

Communication, 17 December 2013.

Glibenclamide: risk of 
hypoglycaemia in elderly and renal-
impaired patients
Singapore  –  The Health Science Authority 
(HSA) had conducted a benefit-risk 
assessment of glibenclamide and advises 
against its use in patients over 60 years of 
age and those with impaired renal function, 
as these patients are at risk of developing 
severe, long-lasting hypoglycaemia. 

In 2012, the World Health Organisation 
(WHO) had recommended to avoid using 
glibenclamide in patients older than 60 
years of age. Similar recommendations 
were made by the US Kidney Disease 
Outcomes Quality Initiative (KDOQI) 
in 2012 and the Canadian Diabetes 
Association in 2013.
Reference: HSA Product Safety Alert, 

31 December 2013.

Subcutaneous epoetin alfa: 
contraindicated in Singapore in 
chronic kidney disease patients
Singapore  –  Further to local reports of 
antibody-mediated cases of pure red 
cell aplasia – a decline of red blood cells 
produced by the bone marrow – in patients 
with chronic kidney disease, the Health 
Sciences Authority (HSA) advises that 
subcutaneous (SC) epoetin alfa (Eprex®) 
is contraindicated in Singapore in these 
patients. Although a comprehensive review 
could not determine the root causes (such 
as storage/handling issues and quality/
manufacturing issues), HSA considers that 
the totality of information on these serious 
and potentially life-threatening adverse 
events warrants a contraindication.
Reference: HSA Product Safety Alert, 

31 December 2013. 

Acipimox: only to be used as 
additional or alternative treatment 
European Un ion  –  The Co-ordination 
Group for Mutual Recognition and 
Decentralised Procedures - Human 
(CMDh) – a body representing EU Member 
States – has confirmed that acipimox, a 
medicine to treat high triglyceride levels, 
should be used across the European Union 
only when diet, exercise, and treatment 
with other medicines are not adequate.

http://www.medsafe.govt.nz/profs/PUArticles/December2013Amiodarone.htm
http://www.medsafe.govt.nz/profs/PUArticles/December2013Amiodarone.htm
http://www.medsafe.govt.nz/profs/PUArticles/December2013Amiodarone.htm
www.fda.gov/Drugs/DrugSafety/ucm375796.htm
www.fda.gov/Drugs/DrugSafety/ucm375796.htm
www.hsa.gov.sg/publish/hsaportal/en/health_products_regulation/safety_information/product_safety_alerts/Safety_Alerts_2013/recommendations_to.htm
www.hsa.gov.sg/publish/hsaportal/en/health_products_regulation/safety_information/product_safety_alerts/Safety_Alerts_2013/recommendations_to.htm
http://www.hsa.gov.sg/publish/hsaportal/en/health_products_regulation/safety_information/product_safety_alerts/Safety_Alerts_2013/contraindication_of.html
http://www.hsa.gov.sg/publish/hsaportal/en/health_products_regulation/safety_information/product_safety_alerts/Safety_Alerts_2013/contraindication_of.html
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The benefit-risk balance of acipimox 
was reviewed as a result of outcomes of a 
study on nicotinic acid, a related medicine, 
in combination with laropiprant. Findings 
from that study were used to expand 
the warnings in the acipimox product 
information on a possible increased risk of 
painful muscle damage when acipimox is 
used together with a statin.
Reference: EMA Press release, 

20 December 2013.

Estradiol-containing creams: new 
restrictions
European Un ion  –  The European 
Medicines Agency’s Committee for 
Medicinal Products for Human Use 
(CHMP) advises that Linoladiol N 
and Linoladiol HN, two high-strength 
estradiol-containing creams used in post-
menopausal women, may continue to be 
used with certain restrictions. The estradiol 
being absorbed from the creams into the 
body can cause risks similar to those in 
systemic hormone replacement therapy, 
including venous thromboembolism, stroke 
and endometrial cancer.

Linoladiol N may continue to be used 
to treat vaginal atrophy when at least one 
topical, lower-dose oestrogen treatment 
has failed. The use of Linoladiol HN, 
which also contains a weak corticosteroid, 
should be limited to treatment of mild, 
inflammatory skin diseases of the external 
genital area. Both creams should be used 
for no longer than four weeks at a time. 
Reference: EMA Press release, 

20 December 2013.

Clopidogrel: rare reports of 
acquired haemophilia
Uni ted  K ingdom  –  The Medicines 
and Healthcare Products Regulatory 
Agency MHRA draws attention to reports 

of acquired haemophilia received in 
association with clopidogrel. This very 
rare but serious condition may be missed 
due to the established risk of bleeding 
associated with clopidogrel treatment.

Although these events are very rare (12 
cases reported worldwide to the marketing 
authorization holder whereas more than 
153 million patients use the medicine), 
healthcare professionals should be aware 
of this serious and possibly life-threatening 
risk. Prompt diagnosis is required to 
minimise the risks of bleeding. A possible 
sign of acquired haemophilia is an isolated 
prolonged activated partial thromboplastin 
time (aPTT). Patients with confirmed 
acquired haemophilia should be managed 
by specialists, and clopidogrel should be 
discontinued. Invasive procedures should 
be avoided.
Reference: MHRA. Drug Safety Update 7 

(5), December 2013: A2. 

Sodium phosphate products in high 
doses: severe dehydration
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) is warning that 
using more than one dose in 24 hours of 
oral or rectal sodium phosphate products 
can cause severe dehydration and 
electrolyte abnormalities associated with 
serious complications such as acute kidney 
injury and arrhythmias. Sodium phosphate 
over-the-counter (OTC) products are used 
to treat constipation.

Nearly half of the adult cases and 3% 
of the pediatric cases reviewed by FDA 
had a fatal outcome. Life-threatening 
effects occurred in more than two-thirds 
of affected adults and in all of the affected 
children, with acute deterioration in 
respiratory status, mental status and heart 
function. Most cases involved older adults 
and children younger than 5 years. 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_002000.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_002000.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_002001.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_002001.jsp&mid=WC0b01ac058004d5c1
http://www.mhra.gov.uk/Safetyinformation/DrugSafetyUpdate/CON350671
http://www.mhra.gov.uk/Safetyinformation/DrugSafetyUpdate/CON350671
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FDA reminds consumers and health care 
professionals to always use these products 
as recommended on the label, and not to 
exceed the labeled dose. The oral products 
should not be given to children 5 years and 
younger without discussing with a health 
care professional. The rectal form should 
never be given to children under 2 years. 
Reference: FDA Drug Safety 

Communication, 8 January 2014.

Emergency contraceptives – 
high bodyweight may reduce 
effectiveness
European Un ion  –  New data suggest 
that a high bodyweight could impair the 
effectiveness of emergency contraceptives 
in preventing an unintended pregnancy 
following unprotected sexual intercourse 
or contraceptive failure. The European 
Medicines Agency (EMA) has initiated 
a review by its Committee for Medicinal 
Products for Human Use (CHMP) to 
assess whether any changes should 
be made to the product information for 
emergency contraceptive medicines 
containing levonorgestrel or ulipristal 
acetate. 

Emergency contraceptives containing 
levonorgestrel can be used up to 72 hours 
after unprotected sexual intercourse 
or contraceptive failure while ulipristal 
acetate can be used up to 120 hours. 
Levonorgestrel-containing emergency 
contraceptives are available without a 
prescription in certain European countries. 
Ulipristal acetate can only be obtained with 
a prescription.
Reference: EMA Press release, 24 January 

2014.

Testosterone: possible risk of 
stroke and heart attack
Uni ted  S ta tes  o f  Amer ica  –  Outcomes 
of two recent studies prompted the 
Food and Drug Administration (FDA) to 
reassess the risk of stroke, heart attack 
and death associated with testosterone 
products. These products are FDA-
approved only for use in men who lack 
or have low testosterone levels due to a 
medical reason such as genetic problems 
or chemotherapy. Approved formulations 
include the topical gel, transdermal patch, 
buccal system (applied to upper gum or 
inner cheek), and injection.

Awaiting the outcomes of the FDA 
review, health care professionals should 
consider the risks and benefits of FDA-
approved testosterone treatment, and 
should report side effects to the FDA 
MedWatch program.
Reference: FDA Safety Announcement, 31 

January 2014.

Lithium: hypercalcaemia and 
hyperparathyroidism
Canada  –  Health Canada has reviewed 
available evidence and has determined 
that lithium therapy can cause 
hypercalcaemia, which may or may not be 
accompanied with hyperparathyroidism. 
However, the benefits of lithium in the 
treatment of manic episodes of manic-
depressive illness continue to outweigh 
the known risks. The authority advises 
health professionals to consider calcium 
and parathormone blood levels before 
and during treatment, and to report any 
cases of serious hypercalcaemia and 
hyperparathyroidism or other serious or 
unexpected adverse events to Health 
Canada.
Reference: Health Canada advisory safety 

information, 5 February 2014.

http://www.fda.gov/Drugs/DrugSafety/ucm380757.htm
http://www.fda.gov/Drugs/DrugSafety/ucm380757.htm
http://www.fda.gov/Drugs/DrugSafety/ucm380757.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/01/news_detail_002010.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/01/news_detail_002010.jsp&mid=WC0b01ac058004d5c1
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37903a-eng.php
http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37903a-eng.php


 25

WHO Drug Information Vol. 28 No. 1, 2014 	 Safety	and	efficacy	issues

Saxagliptin: possible risk of heart 
failure
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has requested 
clinical trial data from the manufacturer 
of saxagliptin (Onglyza®, Kombiglyze 
XR®) to investigate a possible association 
between use of the type 2 diabetes 
medicine and heart failure. A preliminary 
study did not find increased rates of death 
or other major cardiovascular risks. FDA 
urges health care professionals and 
patients to report side effects involving 
saxagliptin products to the FDA MedWatch 
programme.
Reference: FDA Drug Safety 

Communication, 11 February 2014.

Strontium ranelate: further 
restrictions due to cardiovascular 
risks
European Un ion  –  The Committee for 
Medicinal Products for Human Use 
(CHMP) of the European Medicines 
Agency has concluded its review of 
strontium ranelate (Proteos®/Osseor®) 
and has recommended further restricting 
its use to patients with severe osteoporosis 
who have a high risk of fracture and cannot 
be treated with other approved medicines. 
Treatment should be stopped if patients 
develop heart or circulatory problems such 
as uncontrolled high blood pressure or 
angina. As recommended in a previous 
review, patients who have a history of 
certain heart or circulatory problems must 
not use the medicine.

The Pharmacovigilance Risk 
Assessment Committee (PRAC) had 
recommended to suspend the medicine. 
The CHMP determined that for patients 
who have no alternative treatment it has 

benefits in preventing fractures, and that 
regular screening and monitoring every 
6 to 12 months to exclude cardiovascular 
disease will sufficiently reduce the risk. 
Educational material will be provided 
to prescribers to ensure that only the 
appropriate patients are treated with the 
medicine. The marketing authorization 
holder is required to conduct further 
research to demonstrate the effectiveness 
of the new measures. 
Reference: EMA Press release, 21 February 

2014.

Methysergide-containing medicines: 
new restrictions 
European Un ion  –  The European 
Medicines Agency (EMA) has 
recommended restricting the use of 
methysergide, an ergot alkaloid medicine, 
due to concerns over its association with 
fibrosis raised by the French medicines 
agency ANSM in May 2012. Fibrosis is a 
condition in which scar tissue accumulates 
in the body’s organs. 

Methysergide-containing medicines 
are now only to be used for preventing 
severe intractable migraines and cluster 
headaches when alternative treatment 
has failed. It is no longer recommended 
to treat diarrhoea caused by carcinoid 
disease.Treatment should be started and 
supervised by an experienced specialist. 
Patients should be screened for fibrosis at 
the start of treatment and every 6 months 
thereafter to prevent severe and potentially 
life-threatening damage to organs. 
Reference: EMA Press release, 21 February 

2014.

www.fda.gov/Drugs/DrugSafety/ucm385287.htm
www.fda.gov/Drugs/DrugSafety/ucm385287.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002031.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002031.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002029.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002029.jsp&mid=WC0b01ac058004d5c1
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Regulatory options in the fight 
against antimicrobial resistance
European Un ion  –  The European 
Medicines Agency (EMA) has published 
a report highlighting the outcomes 
of its workshop titled “Best use of 
medicines legislation to bring new 
antibiotics to patients and combat the 
resistance problem”. The event, held 
in November 2013, brought together 
key EU and international stakeholders. 
Recommendations were made in three 
areas:
• the effective use of the current EU 

regulatory framework for approval of new 
antibacterials, including a new evaluation 
guideline with a recently adopted 
addendum, as well as the EMA’s fee 
waiver system for small and medium 
enterprises; 

• the appropriate use of antibacterials for 
human and veterinary use; and

• research and development, with an 
efficient and early dialogue between 
industry and EMA.

Reference: EMA News, 12. December 2013.

EMA and FDA collaborate on 
bioequivalence inspections
European Un ion  /  Un i ted  S ta tes  o f 
Amer ica  –  The European Medicines 
Agency (EMA) and the United States 
Food and Drug Administration (FDA) 
have launched a joint initiative to 
share information on inspections of 
bioequivalence studies submitted to 
participating authorities. These initially 
include the FDA and the regulatory 
authorities of France, Germany, Italy, the 

Netherlands and the United Kingdom. 
Additional EU member states are expected 
to join the initiative in the future. 

Bioequivalence studies submitted in 
support of generic medicines applications 
must demonstrate scientifically that the 
generic product performs in the same 
manner as the innovator medicine. 

The initiative, which includes an 
18-month pilot phase, will be carried out 
in the framework of the confidentiality 
arrangements established between 
the European Commission, the EMA, 
interested EU Members States and the 
FDA. Its key objectives are to:
• streamline information-sharing on 

inspections of bioequivalence studies 
conducted and planned for generic 
medicines marketing authorization 
applications (information will be shared 
for clinical facilities, analytical facilities or 
both);

• share information on negative inspection 
outcomes, which reveal system problems 
of these facilities;

• conduct joint inspections of clinical trial 
sites all over the world; and

• provide training opportunities to improve 
bioequivalence inspections.

The initiative builds on the successful 2009 
EMA-FDA Good Clinical Practice (GCP) 
Initiative, designed to ensure that clinical 
trials submitted in marketing applications 
for medicines in the United States and 
Europe are conducted ethically and that 
the data generated by these trials are 
reliable.
References:  

EMA Press release, 18 December 2013. 
FDA News release, 18 December 2013.

http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_001988.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2013/12/WC500158230.pdf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_001996.jsp&mid=WC0b01ac058004d5c1
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm379031.htm
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Tafenoquine receives FDA 
Breakthrough Therapy designation 
Uni ted  S ta tes  o f  Amer ica  –  The US Food 
and Drug Administration has granted 
Breakthrough Therapy designation for 
tafenoquine, an investigational medicine 
for the treatment and relapse prevention 
of Plasmodium vivax malaria. The 
designation will expedite the regulatory 
review process of the potential new 
medicine, which recently completed Phase 
II clinical trials successfully.
Reference: Medicines Venture for Malaria 

(MMV). Press release, 20 December 2013.

Regulatory action against 
Ranbaxy’s Toansa facility 
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has prohibited 
the manufacturing site in Toansa, India of 
Ranbaxy Laboratories, Ltd from producing 
and distributing active pharmaceutical 
ingredients (APIs) for FDA-regulated drug 
products. The Toansa facility is now subject 
to certain terms of a consent decree of 
permanent injunction entered against 
Ranbaxy in January 2012.

The decree contains, among other 
things, provisions to ensure compliance 
with current good manufacturing practice 
(cGMP) requirements at Ranbaxy facilities 
in Paonta Sahib and Dewas, India, as well 
as provisions to address data integrity 
issues at those facilities. In September 
2013, the FDA added Ranbaxy’s Mohali 
facility to the cGMP provisions of the 
decree.

The FDA’s inspection of the Toansa 
facility, which concluded in January 2014, 
identified significant cGMP violations. 
These included Toansa staff retesting 
raw materials, intermediate drug products 
and finished API after those items failed 
analytical testing and specifications in 
order to produce acceptable findings, and 

subsequently not reporting or investigating 
these failures.
Reference: FDA News Release, 23 January 

2014.

WHO response to FDA findings at 
Ranbaxy’s Toansa site
Wor ld  Hea l th  Organ iza t ion  –  In response 
to the US Food and Drug Administration 
(FDA)’s findings at Ranbaxy’s Toansa 
facility during an unannounced inspection 
in January 2014, the WHO Prequalification 
Programme has suspended its 
authorization to use active pharmaceutical 
ingredients (APIs) from that facility in 
WHO-prequalified finished products. It 
has also suspended all assessment of 
Ranbaxy’s applications to prequalify APIs 
from the Toansa site in their own right. 

WHO had requested Ranbaxy to 
address major deficiencies observed at 
the Toansa site in June 2013. As WHO 
has verified, since 2010 Ranbaxy has 
used only approved APIs from sites other 
than Toansa in the manufacture of the four 
prequalified products concerned. With 
international regulatory partners WHO 
will now ascertain supply options to avoid 
shortages of needed formulations.

The WHO Prequalification Programme 
condemns GMP practices that lead to 
provision of misleading information and 
advises buyers of medicines to consider 
the manufacturer’s track record and 
API sources before undertaking any 
procurement.
Reference: WHO Press note. 24 January 

2014

New partnership to strengthen 
regulatory systems
Swi tzer land  – The Bill & Melinda 
Gates Foundation, the Swiss Federal 
Department of Home Affairs and the 

http://www.mmv.org/newsroom/press-releases/breakthrough-therapy-designation-potential-new-anti-relapse-medicine-malaria
http://www.mmv.org/newsroom/press-releases/breakthrough-therapy-designation-potential-new-anti-relapse-medicine-malaria
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm382736.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm382736.htm
http://apps.who.int/prequal/info_press/documents/Ranbaxy_Jan-2014.pdf
http://apps.who.int/prequal/info_press/documents/Ranbaxy_Jan-2014.pdf
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Federal Department of Foreign Affairs have 
signed a Memorandum of Understanding 
(MOU) to improve and accelerate access 
to medicines in resource-constrained 
countries. This should be achieved 
through cooperation to strengthen 
regulatory systems in these countries. The 
cooperation aims to increase the efficiency 
of the regulatory review and registration 
process and will initially focus on sub-
Saharan countries.
Reference: Swissmedic  Announcement, 23 

January 2014.

Canada-US Common Electronic 
Submissions Gateway
Canada -  Health Canada has launched the 
Common Electronic Submissions Gateway 
(CESG), making it possible for companies 
to submit medicines authorization data 
online using a special dedicated channel 
of the United States Food and Drug 
Administration’s (US FDA) existing 
system. This ongoing shared mechanism 
was created part of ongoing work by the 
Canada-US Regulatory Cooperation 
Council to better align regulatory systems 
between Canada and the United States.
Reference: Health Canada News release, 31 

January 2014.

Updated guidance for annual strain 
change of seasonal influenza 
vaccines
European Un ion  –  The European 
Medicines Agency (EMA) has updated 
its guidance for the annual strain change 
of influenza vaccines to reflect current 
knowledge and align it with the approaches 
of other regulatory authorities globally.

The update introduces a system for 
strengthened and sustainable monitoring 
of an influenza vaccine’s performance 
over the years in a real-life setting. From 

the influenza season 2014-2015 onwards, 
vaccine manufacturers will be required 
to submit for each vaccine appropriate 
measures for proactive surveillance of 
the safety and effectiveness to regulatory 
authorities for review. From the influenza 
season 2015-2016, with the new system 
in place, EMA will longer requires 
routine submission of clinical trials for 
annual strain-change updates. EMA will 
publish interim guidance by March 2014 
on the principles of safety monitoring 
commitments that should form part of the 
proactive surveillance.
Reference: EMA News. 7 February 2014.

EMA and FDA strengthen 
collaboration on pharmacovigilance 
European Un ion  /  Un i ted  S ta tes  o f 
Amer ica  –  The European Medicines 
Agency (EMA) and the United States Food 
and Drug Administration (FDA) have set 
up a new forum for monthly teleconference 
meetings on pharmacovigilance (medicine 
safety) topics. Canadian and Japanese 
regulatory authorities will participate 
as observers. This increased degree 
of interaction will allow the authorities 
to work swiftly in the area of the 
safety of medicines and to coordinate 
communication activities.

The EMA and the FDA have already set 
up collaborative clusters to discuss issues 
related to biosimilars, medicines to treat 
cancer, orphan medicines, medicines 
for children and blood-based products, 
among other topics. The creation of the 
pharmacovigilance cluster is the latest step 
in the EMA’s and FDA’s wider approach 
to expand and reinforce international 
collaboration.
References:  

EMA News, 19 February 2014.  
FDA News release, 19 February 2014.

https://www.swissmedic.ch/aktuell/00673/01850/index.html?lang=en
https://www.swissmedic.ch/aktuell/00673/01850/index.html?lang=en
http://www.hc-sc.gc.ca/ahc-asc/media/nr-cp/_2014/2014-012-eng.php
http://www.hc-sc.gc.ca/ahc-asc/media/nr-cp/_2014/2014-012-eng.php
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002019.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/02/news_detail_002028.jsp&mid=WC0b01ac058004d5c1
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm386372.htm
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European Medicines Agency 
publishes first summary of a risk-
management plan for a medicine
European Un ion  – The European 
Medicines Agency (EMA) has published 
the first summary for the public of the 
risk management plan (RMP) of a newly 
authorised medicine, namely florbetaben 
(18F) (Neuraceq®). The summary 
describes what is known and not known 
about the medicine’s safety and states 
what measures will be taken to prevent 
or minimize its risks. EMA will pilot the 
publishing of RMP summaries for all newly 
centrally authorized medicines during 
2014.

This new type of publication is a further 
step towards increased transparency and 
is one of the requirements of the new 
European pharmacovigilance legislation. 
The RMP summary complements the 
European public assessment report 
(EPAR) summary. EMA had revised the 
EPAR format in 2013 to provide more 
information on the benefit-risk balance of 
medicines. 
Reference: EMA News, 11 March 2014.

EMA and FDA extend parallel 
assessment pilot 
European Un ion  /  Un i ted  S ta tes  o f 
Amer ica  – The European Medicines 
Agency and the United States Food and 

Drug Administration have extended their 
joint pilot programme for the parallel 
evaluation of quality-by-design (QbD) 
applications until 2015. The programme 
promotes the consistent implementation 
of the concepts of ICH quality guidelines 
Q8, Q9, Q10 and Q11. Applicants that 
volunteer to make use of the programme 
benefit from a harmonized evaluation of 
the relevant parts of their submission.
Reference: EMA News, 6 March 2014.

Australia and New Zealand 
harmonization activities
Aust ra l ia  /  New Zea land  – In working 
towards an Australia New Zealand 
Therapeutic Products Agency (ANZTPA) 
the TGA and Medsafe embarked on 
a regulatory alignment programme in 
November 2013. Of 14 activities in the 
areas of medicines, active pharmaceutical 
ingredients, safety, medical devices and 
biological and blood products, two have 
been completed in the first quarter of 
2014: New Zealand changed paediatric 
dosage instructions for paracetamol and 
ibuprofen to align with Australia, and the 
two authorities have published a common 
list of colouring substances allowed for use 
in medicines for oral and topical use.
Reference: ANZTPA News and updates as 

at 17 March 2014.

Approvals

First adjuvanted vaccine for H5N1 
avian influenza approved 
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
the first adjuvanted vaccine for the 
prevention of H5N1 influenza, commonly 
known as avian or bird flu, for use in 
people 18 years of age and older who are 

at increased risk of exposure to the H5N1 
influenza virus. The vaccine is not intended 
for commercial availability. The U.S. 
Department of Health and Human Services 
has purchased it from the manufacturer for 
the National Stockpile for distribution by 
public health officials if needed. 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/03/news_detail_002041.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/03/news_detail_002035.jsp&mid=WC0b01ac058004d5c1
http://anztpa.org/projects/harmonisation.htm
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The H5N1 component and the AS03 
adjuvant component are supplied in two 
separate vials, which must be combined 
prior to use. The vaccine is administered 
via intramuscular injection in two doses, 
21 days apart. Efficacy studies showed 
that 91% of individuals between the ages 
of 18 and 64 years and 74% of individuals 
65 years and older who received the two-
dose regimen developed antibodies at a 
level that is expected to reduce the risk of 
getting influenza.
Reference: FDA news release, 22 November 

2013.

Umeclidinium and vilanterol 
approved for chronic obstructive 
pulmonary disease
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
umeclidinium and vilanterol inhalation 
powder (Anoro Ellipta®) for the once-
daily, long-term maintenance treatment of 
patients with chronic obstructive pulmonary 
disease (COPD). 

Umeclidinium is an anticholinergic that 
relaxes the muscles around the large 
airways, and vilanterol is a long-acting 
beta2-adrenergic agonist (LABA) that 
relaxes the muscles of the airways. LABAs 
increase the risk of asthma-related death. 
Umeclidinium and vilanterol inhalation 
powder is not approved for the treatment of 
asthma, nor should it be used to treat acute 
bronchospasm. Side effects can be serious 
and include narrowing and obstruction 
of the respiratory airway (paradoxical 
bronchospasm), cardiovascular effects, 
increased pressure in the eyes (acute 
narrow-angle glaucoma), and worsening of 
urinary retention.
Reference: FDA News Release, 

18 December 2013.

Dapaglifozin approved for type 2 
diabetes
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
dapaglifozin (Farxiga®) tablets to improve 
glycaemic control, along with diet and 
exercise, in adults with type 2 diabetes.

Dapaglifozin is a sodium-glucose 
co-transporter 2 (SGLT2) inhibitor that 
blocks the reabsorption of glucose by the 
kidney, increases glucose excretion and 
lowers blood glucose levels. It has been 
studied as a stand-alone therapy and in 
combination with other type 2 diabetes 
therapies. 

Dapaglifozin should not be used to 
treat patients with type 1 diabetes,with 
increased ketones in their blood or urine 
(diabetic ketoacidosis), or with renal 
impairment. It is not recommended for 
patients with active bladder cancer and 
should be used with caution in patients with 
a history of bladder cancer. Dapaglifozin 
can cause dehydration, especially in 
patients with age-related or otherwise 
impaired renal function and those taking 
diuretics.
Reference: FDA News Release, 8 January 

2014.

Trametinib and dabrafenib approved 
in combination for advanced 
melanoma
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
trametinib (Mekinist®) in combination with 
dabrafenib (Tafinlar®) to treat patients with 
unresectable or metastatic melanoma. 
This follows the approval of the two 
medicines as single agents in May 2013.  
The combination was approved under the 
FDA’s Accelerated Approval Program. 
Reference: FDA News Release, 10 January 

2014.

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2013/default.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2013/default.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm379057.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm379057.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm380829.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm380829.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm381159.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm381159.htm
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Droxidopa approved for neurogenic 
orthostatic hypotension 
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
droxidopa (Northera®) capsules for 
the treatment of neurogenic orthostatic 
hypotension, a rare, chronic and often 
debilitating drop in blood pressure 
upon standing that is associated with 
Parkinson’s disease, multiple-system 
atrophy, and pure autonomic failure.  
Droxidopa was approved under the FDA’s 
accelerated approval programme and 
received orphan-product designation.

The product carries a warning about the 
risk of increased blood pressure while lying 
down (supine hypertension), a common 
problem that affects people with primary 
autonomic failure and can cause stroke. 
Patients must sleep with their upper body 
elevated. Supine blood pressure should be 
monitored before and during treatment. 
Reference: FDA News Release, 18 February 

2014.

Bedaquiline recommended for 
approval to treat multidrug-resistant 
tuberculosis
European Un ion  –  The European 
Medicines Agency (EMA)’s Committee 
for Medicinal Products for Human Use 
(CHMP) has recommended granting 
a conditional marketing authorization 
for bedaquiline (Sirturo®) for use in 
combination therapy for pulmonary 
multidrug-resistant tuberculosis in adults 
when an effective treatment regimen 
cannot otherwise be composed for reasons 
of resistance or tolerability. 

In recent years, the burden of 
tuberculosis resistant to first-line therapy 
has increased rapidly in the absence of 
new treatment options. Bedaquiline is 

the first representative of a new class 
of medicines against mycobacteria. It 
has received the third positive opinion 
recently granted by the CHMP for a 
medicine to treat of multidrug-resistant 
tuberculosis, after the November 2013 
recommendations for delamanid (also 
for a conditional approval) and para-
aminosalicylic acid. 
Reference: EMA Press Release, 

20 December 2013.

Metreleptin approved to treat rare 
metabolic disease
Uni ted  S ta tes  o f  Amer ica  –  The Food and 
Drug Administration (FDA) has approved 
metreleptin for injection (Myalept®) 
as replacement therapy to treat the 
complications of leptin deficiency in 
patients with generalized lipodystrophy 
of both the congenital and the acquired 
type. These complications include severe 
insulin resistance at a young age, diabetes 
mellitus that is difficult to control, and 
hypertriglyceridaemia.

Because of the risk of development of 
anti-drug antibodies, as well as the risk of 
T-cell lymphoma in patients with acquired 
generalized lipodystrophy, metreleptin 
is available only through a designated 
treatment programme.

Metreleptin is contraindicated in patients 
with general obesity. It is not approved 
for use in patients with HIV-related 
lipodystrophy or those with metabolic 
disease, including diabetes mellitus and 
hypertriglyceridemia, without concurrent 
evidence of generalized lipodystrophy.
Reference: FDA News release, 25 February 

2014.

www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm386311.htm
www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm386311.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_001999.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/12/news_detail_001999.jsp&mid=WC0b01ac058004d5c1
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Recent publications, information and 
events

World malaria report: financing 
needed to sustain major progress
The World Health Organization (WHO) has 
released its World malaria report 2013. 
The report shows major progress in the 
fight against malaria and calls for sustained 
financing to preserve past gains. 

Global efforts to control and eliminate 
malaria have saved an estimated 3.3 
million lives between 2000 and 2012. 
Despite an increase in the global 
population at risk, new malaria cases have 
decreased by 29% and malaria deaths 
by 45% globally in that period. Access to 
WHO-recommended artemisinin-based 
combination therapies (ACTs) has risen 
more than fourfold from 2006 to 2012. 
Access to diagnostic testing has also 
increased in recent years.

However, an estimated 3.4 billion people 
remain at risk of malaria, with around 80% 
of malaria cases occurring in Africa. Less 
than half of the population at risk had 
access to an insecticide-treated bed net 
in 2013, and millions of people stilllack 
access to diagnosis and quality-assured 
treatment. The roll-out of preventive 
therapies – recommended for infants, 
children under 5 and pregnant women – 
has also been slow in recent years.

Malaria prevention and treatment 
requires continued financing. While 
the total international and domestic 
funding for malaria control has increased 
tremendously since 2000 to reach US$ 
2.5 billion in 2012, it still falls short of 
the US$ 5.1 billion needed each year to 
achieve universal access to prevention and 
treatment interventions. 

Adequate and predictable funding 
is also needed to combat emerging 
parasite resistance to artemisinin, the 
core component of ACTs, and mosquito 
resistance to insecticides. WHO is 
currently developing a global technical 
strategy for malaria control and elimination 
for the 2016-2025 period.
Reference: World Health Organization. 

World malaria report 2013. Geneva, 
Switzerland: WHO, 2013.

WHO Prequalification: A quiet 
revolution in global public health
A recently published article looks at the 
history of the WHO Prequalification of 
Medicines Programme, created in 2001. 
The Programme has improved the quality 
of life-saving medicines used today by 
millions of people in low- and middle-
income countries. Although verifying 
medicines quality may appear a non-
controversial activity, the Programme 
was initially criticized harshly for helping 
commercial generic producers gain 
access to markets until then dominated by 
originator companies. 

Today the Programme is respected 
globally for its solid and transparent 
standards that come out of an international 
consensus process with WHO Member 
States, and for its close collaboration with 
national drug regulatory agencies in both 
developing and wealthy countries. The 
article terms it “the strongest mechanism 
currently in place to create sustainable 
medicines regulatory systems in low- and 
middle-income countries”, and concludes 

http://who.int/malaria/publications/world_malaria_report_2013/report/en/


 33

WHO Drug Information Vol. 28 No. 1, 2014 

 33

 Recent  publications, information and events

that global health donors would be well 
advised to create a sustainable funding 
base for the continuation of its work, which 
is crucial to assure the quality of key 
medicines purchased with their finance.
Reference: ‘t Hoen EFM, Hogerzeil HV, 

Quick JD, Sillo HB. A quiet revolution 
in global public health: The World 
Health Organization’s Prequalification 
of Medicines Programme. Journal of 
Public Health Policy 2014; doi: 10.1057/
jphp.2013.53. 

AIDS drugs for all: how 
global advocacy transformed 
pharmaceutical markets
A recently published book looks back on 
how the global AIDS treatment advocacy 
campaign transformed pharmaceutical 
markets the history towards universal 
access to ARV treatment for all people 
living with AIDS. It describes how a 
product market was developed and altered 
to provide access to quality-assured, 
affordable medicines to treat HIV for all 
who need them. 

The book acknowledges the important 
role of the WHO Prequalification of 
Medicines Programme in assuring the 
quality of affordable generic products. 
WHO prequalification has proved to be one 
of the crucial enablers in an unparalleled 
social and political movement to fulfil the 
entitlement of every person to access to 
treatment as a human right. 
Reference: Kapstein EB, Busby JW. AIDS 

Drugs for All. Social Movements and 
Market Transformations. New York, USA: 
Cambridge University Press; 2013.

Who are the originators of 
innovative medicines in the EU?
Over 40% of innovative medicines and 
over 70% of new medicines for the 

treatment of rare diseases recommended 
for marketing authorisation in the European 
Union (EU) between 2010 and 2012 
originated from small or medium-sized 
enterprises (SMEs), academia, public 
bodies and public-private partnerships, 
according to an article authored by staff 
members of the European Medicines 
Agency (EMA). On the other hand, SMEs 
are underrepresented as marketing-
authorization holders while the other 
types of organizations mentioned above 
are not involved at the stage of marketing 
applications at all.

Acknowledging the role of SMEs as 
a motor of innovation for medicines, 
the EMA has a programme in place 
to support SMEs through all stages of 
medicine development. New platforms 
are also being set up that will facilitate 
the engagement with the academic 
world, further supporting the translation of 
innovation into successful developments in 
the interest of patients.
Reference: Lincker H, Ziogas C, Carr M, 

Porta N, Eichler HG. Regulatory watch: 
Where do new medicines originate from in 
the EU? Nature Reviews Drug Discovery 
13, 92–93 (2014) doi:10.1038/nrd4232.

Medicines Patent Pool and Bristol-
Myers Squibb sign agreement
The Medicines Patent Pool (MPP) and 
biopharmaceutical company Bristol-Myers 
Squibb have signed a licensing agreement 
to increase access to a key HIV medicine, 
atazanavir, in 110 developing countries. 
This is the MPP’s first agreement covering 
a World Health Organization (WHO)-
preferred second-line therapy. WHO 
estimates there will be over 1 million 
people on second-line treatment by 2016, 
and many more will need access to these 
therapies. 
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Previous agreements with Gilead 
Sciences and ViiV Healthcare have 
expanded access to WHO-preferred first-
line treatments for adults and children. 

The Medicines Patent Pool works by 
creating a pool of relevant patents for 
licensing to generic manufacturers and 
other producers, facilitating the generic 
competition that brings down prices 
and can help to stimulate innovation. 
Medicines Patent Pool licensees are 
required to submit their products to either 
the WHO Prequalification Programme 
or to a stringent regulatory authority for 
evaluation. 
References:  

MPP and Bristol-Myers Squibb Sign 
Agreement to Further Expand Access to a 
Key HIV Medicine. 12 December 2013.  
Licences in the MPP, at http://www.
medicinespatentpool.org/licensing/current-
licences/

Report calls for cooperation to 
strengthen post-market surveillance 
systems
The Safety Surveillance Working Group, 
a collaborative effort initiated by the Bill & 

Melinda Gates Foundation, has published 
a report that assesses the medicines and 
vaccines product pipeline and resulting 
demands on the regulatory systems 
in low- and middle-income countries. 
Based on that data analysis, the report 
outlines a strategy and implementation 
plan to strengthen post-market safety 
in these countries. The authors call 
for a coordinated international effort of 
policy makers, regulators, industry and 
health professionals to build sustainable 
safety surveillance systems. They point 
to the importance of cooperation and of 
leveraging existing infrastructure such 
as that offered by the WHO Programme 
for International Drug Monitoring, the 
WHO Global Vaccine Safety Initiative, 
the Brighton Collaboration and the 
CIOMS/WHO Working Group on Vaccine 
Pharmacovigilance.
Reference: Bollyky TJ, Stergachis A. A 

Report of the Safety and Surveillance 
Working Group. Seattle, USA: Bill & 
Melinda Gates Foundation; 2014.

Events

Annual ATC/DDD Methodology 
course
The WHO Collaborating Centre for Drug 
Statistics Methodology announces its next 
annual course in ATC/DDD, to be held 
in Oslo, Norway, on 5-6 June 2014. The 
course is open to all interested parties. 
Basic knowledge in common medical 
terminology is recommended.

The Anatomical Therapeutic Chemical 
(ATC) classification system, together 
with the Defined Daily Dose (DDD) as a 
technical unit of measurement, provides an 
effective tool to present and compare drug 
consumption statistics at international and 
other levels in drug utilization research. 
Reference: WHO Collaborating Centre for 

Drug Statistics Methodology [website] at 
www.whocc.no/courses/

http://www.medicinespatentpool.org/mpp-and-bristol-myers-squibb-sign-agreement-to-further-expand-access-to-a-key-hiv-medicine/
http://www.medicinespatentpool.org/mpp-and-bristol-myers-squibb-sign-agreement-to-further-expand-access-to-a-key-hiv-medicine/
http://www.medicinespatentpool.org/mpp-and-bristol-myers-squibb-sign-agreement-to-further-expand-access-to-a-key-hiv-medicine/
http://www.medicinespatentpool.org/licensing/current-licences/
http://www.medicinespatentpool.org/licensing/current-licences/
http://www.medicinespatentpool.org/licensing/current-licences/
https://docs.gatesfoundation.org/documents/SSWG%20Final%20Report%2011%2019%2013_designed.pdf
https://docs.gatesfoundation.org/documents/SSWG%20Final%20Report%2011%2019%2013_designed.pdf
http://www.whocc.no/courses
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The International Pharmacopoeia

Atazanaviri sulfas 
Atazanavir sulfate

This is a draft proposal for The International Pharmacopoeia (Working document 
QAS/13.566, December 2013). 

The working document with line numbers is available for comment at www.who.int/
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int. 

  

Molecular formula. C38H52N6O7•H2SO4

Relative molecular mass. 802.9

Chemical name. (3S,8S,9S,12S)-3,12-Bis(1,1-dimethylethyl)-8-hydroxy-4,11-dioxo-9-
(phenylmethyl)-6-[[4-(2-pyridinyl) phenyl]methyl]-2,5,6,10,13-pentaazatetradecanedioic acid 
dimethyl ester, sulfate (1:1).

Description. A white or almost white powder.

Solubility. Freely soluble in methanol, practically insoluble in water.

Category. Antiretroviral (protease inhibitor).

Storage. Atazanavir sulfate should be kept in a tightly closed container at a temperature not 
exceeding 30°C.

Additional information. Atazanavir sulfate is slightly hygroscopic.

Requirements. Atazanavir sulfate contains not less than 98.0% and not more than 102.0% of 
C38H52N6O7•H2SO4 calculated on the dried basis.

Identity tests 

Either test A and D, or test B, C and D should be performed.

A. Carry out the examination as described under 1.7 Spectrophotometry in the infrared 
region. The infrared absorption spectrum is concordant with the spectrum obtained from 
atazanavir sulfate RS or with the reference spectrum of atazanavir sulfate.

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://apps.who.int/phint/en/d/Jb.7.1.7/
http://apps.who.int/phint/en/d/Jb.7.1.7/
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B.  Carry out test B.1, or where UV detection is not available, test B.2.

B.1 Carry out the test as described under 1.14.1 Thin-layer chromatography, using silica 
gel R6 as the coating substance and a mixture of 9.5 volumes of dichloromethane R 
and 0.5 volumes of 2-propanol R as the mobile phase. Apply separately to the plate 10 
μl of each of 2 solutions in methanol R containing (A) 1 mg of the test substance per 
ml and (B) 1.0 mg of atazanavir sulfate RS per ml. After removing the plate from the 
chromatographic chamber allow it to dry exhaustively in air or in a current of air. 

Examine the chromatogram in ultraviolet light (254 nm). The principal spot obtained 
with solution (A) corresponds in position, appearance and intensity to that obtained with 
solution (B).

B.2 Carry out the test as described under 1.14.1 Thin-layer chromatography, using the 
conditions described under test B.1, but using a plate containing silica gel R5 as the 
coating substance. 

Spray the plate with potassium permanganate, basic (~5 g/l) TS. Examine the 
chromatogram in daylight. The principal spot obtained with solution (A) corresponds in 
position, appearance and intensity to that obtained with solution (B).

C.  The absorption spectrum of a 10 µg/ml solution in methanol R, when observed between 
230 nm and 340 nm, exhibits two maxima at about 250 nm and 280 nm, respectively. 

 A 20 mg/ml solution yields Reaction A described under 2.1 General identification tests as 
characteristic of sulfates.

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 2.2.3 Limit 
test for heavy metals, Procedure 3; determine the heavy metals content according to method 
A; not more than 20 µg/g.

Sulfated ash (2.3). Not more than 1.0 mg/g.

Loss on drying. Dry for 3 hours at 105 °C; it loses not more than 10.0 mg/g.

pH value. Apparent pH of a 10 mg/ml solution in carbon-dioxide-free water R and acetonitrile R 
(50:50, v/v), 2.0–2.5.1

Related substances. Carry out the test as described under 1.14.4 High–performance 
liquid chromatography, using a column (150 mm x 4.6 mm) packed with end-capped base 
deactivated particles of silica gel the surface of which has been modified with chemically 
bonded octylsilyl groups (5 μm).2 Use the following conditions for gradient elution:

Mobile phase A: 0.02 M phosphate buffer pH 3.5.

Mobile phase B: Acetonitrile R.

Prepare the phosphate buffer pH 3.5 by dissolving 2.72 g of anhydrous potassium dihydrogen 
phosphate R in 800 ml of water R, adjust the pH to 3.5 by adding phosphoric acid (~105 g/l) TS 
and dilute to 1000 ml with water R.

1  Value subject to confirmation.
2  An Inertsil C8 column has been found suitable.

http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
http://apps.who.int/phint/en/d/Jb.7.2.1/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.2.2.3/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.2.2.3/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.1.14.4/
http://apps.who.int/phint/en/d/Jb.7.1.14.4/
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Time  
(min)

Mobile phase A  
(% v/v)

Mobile phase B  
(% v/v)

Comments

0–2 70 30 Isocratic
2–10 70–60 30–40 Linear gradient
10–30 60–50 40–50 Linear gradient
30–45 50–30 50–70 Linear gradient
45–50 30 70 Isocratic
50–52 30–70 70–30 Linear gradient
52–60 70 30 Isocratic

Prepare the following solutions using as diluent a mixture of equal volumes of water R and 
acetonitrile R. For solution (1) use 1 mg of the test substance per ml. For solution (2) dilute a 
suitable volume of solution (1) to obtain a concentration equivalent to 5 μg of Atazanavir sulfate 
per ml. For solution (3) mix 1 ml of solution (1) with 4.5 ml of water R and 0.5 ml of sodium 
hydroxide (10 g/l) TS and heat the mixture in a water-bath at 85°C for 15 min. 

Operate with a flow rate of 1.0 ml per minute. As a detector use an ultraviolet 
spectrophotometer set at a wavelength of 250 nm. Maintain the column at a temperature of 
30°C.

Inject 20 µl of solution (3). The test is not valid unless the resolution between the peak due to 
atazanavir (retention time about 22 minutes) and the peak with a relative retention of about 1.2 
is at least 4.

Inject alternatively 20 µl each of solutions (1) and (2).

In the chromatograms obtained with test solution (1), the area of any peak, other than the 
principal peak, is not greater than the area of the principal peak in the chromatogram obtained 
with solution (2) (0.5%). The sum of the areas of all peaks, other than the principal peak, is not 
greater than twice the area of the principal peak in the chromatogram obtained with solution (2) 
(1.0%). Disregard any peak with an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with solution (2) (0.05%).

Assay

Dissolve 0.150 g, accurately weighed, in 30 ml of methanol R and sonicate for 10 minutes. 
Then add 30 ml of water and titrate with sodium hydroxide (0.1 mol/l), carbonate-free, VS. 
Determine the end-point potentiometrically as described under 2.6 Non-aqueous titration 
Method A. Each ml of sodium hydroxide (0.1 mol/l) VS is equivalent to 40.145 mg of 
C38H52N6O7•H2SO4. 

***

http://apps.who.int/phint/en/d/Jb.7.2.6/#docfirsthighlight
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Atazanaviri capsulae 
Atazanavir capsules

This is a draft proposal for The International Pharmacopoeia (Working document 
QAS/13.567, December 2013). 

The working document with line numbers is available for comment at www.who.int/
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int. 

Category. Antiretroviral (Protease Inhibitor).

Storage. Atazanavir sulfate capsules should be kept in a tightly closed container at a 
temperature not exceeding 30°C.

Additional information. Strength in the current WHO Model list of essential medicines: 100 
mg, 150 mg, 300 mg of atazanavir (as sulfate). Strength in the current WHO Model List of 
essential medicines for children: 100 mg, 150 mg, 300 mg of atazanavir (as sulfate).

Each mg of atazanavir (C38H52N6O7) is equivalent to 1.139 mg of atazanavir sulfate 
(C38H52N6O7•H2SO4).

Requirements. Comply with the monograph for Capsules. 

Definition. Atazanavir capsules contain atazanavir sulfate. They contain not less than 90.0% 
and not more than 110.0% of the amount of atazanavir, C38H52N6O7, stated on the label.

Identity tests

A.  Carry out test A.1, or where UV detection is not available, test A.2.

A.1 Carry out the test as described under 1.14.1 Thin-layer chromatography, using 
silica gel R6 as the coating substance and a mixture of 9.5 volumes of dichloromethane 
R and 0.5 volumes of 2-propanol R as the mobile phase. Apply separately to the plate 
10 µl of each of the following 2 solutions in methanol R. For solution (A) disperse a 
quantity of the contents of the capsules containing about 20 mg of atazanavir in 10 ml of 
methanol R, sonicate for 10 minutes, allow to cool to room temperature, dilute to 20 ml, 
filter and use the filtrate. For solution (B) use 1.1 mg of atazanavir sulfate RS per ml.

After removing the plate from the chromatographic chamber, allow it to dry exhaustively 
in a current of air. Examine the chromatogram in ultraviolet light (254 nm). 

The principal spot obtained with solution (A) corresponds in position, appearance, and 
intensity to that obtained with solution (B).

A.2 Carry out the test as described under 1.14.1 Thin-layer chromatography, using the 
conditions described above under test A.1 but using a plate containing silica gel R5 as 
the coating substance. Spray with potassium permanganate, basic (~5 g/l) TS. Examine 
the chromatogram in daylight.

The principal spot obtained with solution (A) corresponds in position, appearance and 
intensity with that obtained with solution (B).

B.  Disperse a quantity of the contents of the capsules containing about 20 mg of 
atazanavir in 10 ml of methanol R, sonicate for 10 min, allow to cool to room temperature, 
dilute to 20 ml and filter. Dilute 1 ml of the filtrate to 100 ml with methanol R. The absorption 

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://apps.who.int/phint/en/d/Jb.6.2.1.1/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
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spectrum (1.6) of the resulting solution, when observed between 230 and 340 nm, exhibits 
two maxima at about 250 nm and 280 nm, respectively.

C.  To a quantity of the contents of the capsules equivalent to 0.2 g of atazanavir add 10 ml 
of a mixture of 1 volume of water R and 1 volume of acetonitrile R, shake and filter. The 
filtrate yields Reaction A described under 2.1 General identification tests as characteristic of 
sulfates. 

Dissolution. Carry out the test as described under 5.5 Dissolution test for solid oral dosage 
forms, using as the dissolution medium, 900 ml of dissolution buffer pH 2.5 TS, and rotating the 
paddle at 50 revolutions per minute. At 45 minutes withdraw a sample of 10 ml of the medium 
through an in-line filter. Allow the filtered sample to cool to room temperature. Measure the 
absorbance (1.6) of a 1 cm layer of the resulting solution, suitably diluted if necessary, at the 
maximum at about 250 nm. Determine the content of atazanavir (C38H52N6O7) in the medium 
from the absorbance obtained from a solution of known concentration of atazanavir sulfate RS. 
The amount in solution for each capsule is not less than 75% (Q) of the amount stated on the 
label. 

Related substances. Carry out the test as described under 1.14.4 High–performance liquid 
chromatography, using a stainless steel column (150 mm x 4.6 mm) packed with end-capped 
base deactivated particles of silica gel the surface of which has been modified with chemically 
bonded octylsilyl groups (5 μm).1 Use the following conditions for gradient elution:

Mobile phase A: 0.02 M phosphate buffer pH 3.5.

Mobile phase B: Acetonitrile R.

Prepare the phosphate buffer pH 3.5 by dissolving 2.72 g of anhydrous potassium dihydrogen 
phosphate R in 800 ml of water R, adjust the pH to 3.5 by adding phosphoric acid (~105 g/l) 
and dilute to 1000 ml with water R.

Time  
(min)

Mobile phase A 
(% v/v) 

Mobile phase B 
(% v/v)

Comments

0–2 70 30 Isocratic
2 –10 70–60 30–40 Linear gradient
10–30 60–50 40–50 Linear gradient
30–45 50–30 50–70 Linear gradient
45–50 30 70 Isocratic
50–52 30–70 70–30 Linear gradient
52–60 70 30 Isocratic

Prepare the following solutions using as diluent a mixture of equal volumes of acetonitrile R 
and water R. For solution (1) weigh and mix the contents of 20 capsules. Transfer a quantity 
of the mixed contents equivalent to 20 mg of atazanavir into a 20 ml volumetric flask. Add 
about 10 ml of the diluent, sonicate for 10 minutes, allow to cool to room temperature, make 
up to volume and filter. For solution (2) dilute a suitable volume of solution (1) with the diluent 
to obtain a concentration of 10 μg of atazanavir per ml. For solution (3) mix 1 ml of solution 
(1) with 4.5 ml of water R and 0.5 ml of sodium hydroxide (10 g/l) TS and heat the mixture in a 
water bath at 85°C for 15 min. 

Operate with a flow rate of 1.0 ml per minute. As a detector use an ultraviolet 
spectrophotometer set at a wavelength of 250 nm. Maintain the column at a temperature of 
30°C.

1  An Inertsil C8 column has been found suitable.

http://apps.who.int/phint/en/d/Jb.7.1.6/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.2.1/
http://apps.who.int/phint/en/d/Jb.7.5.6/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.5.6/#docfirsthighlight
http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
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Inject 20 µl of solution (3). The test is not valid unless the resolution between the peak due to 
atazanavir (retention time about 22 minutes) and the peak with a relative retention of about 1.2 
is at least 4.

Inject alternatively 20 µl each of solutions (1) and (2).

In the chromatograms obtained with test solution (1), the area of any peak, other than the 
principal peak, is not greater than the area of the principal peak in the chromatogram obtained 
with solution (2) (1.0%). The sum of the areas of all peaks, other than the principal peak, is not 
greater than twice the area of the principal peak in the chromatogram obtained with reference 
solution (2) (2.0%). Disregard any peak with an area less than 0.05 times the area of the 
principal peak in the chromatogram obtained with solution (2) (0.05%).

Assay 

Either test A or test B may be applied.

Carry out the test as described under 1.14.4 High–performance liquid chromatography, using a 
stainless steel column (150 mm x 4.6 mm) packed with end-capped base deactivated particles 
of silica gel the surface of which has been modified with chemically bonded octylsilyl groups 
(5 μm).2

As the mobile phase, use a solution prepared as follows: 60 volumes of acetonitrile R and 40 
volumes of 0.02 M phosphate buffer pH 3.5. Prepare the phosphate buffer pH 3.5 by dissolving 
2.72 g of anhydrous potassium dihydrogen phosphate R in 800 ml of water R, adjust the pH to 
3.5 by adding phosphoric acid (~105 g/l) TS and dilute to 1000 ml with water R.

Prepare the following solutions using as diluent a mixture of equal volumes of acetonitrile R 
and water R. For solution (1) weigh and mix the contents of 20 capsules. Transfer a quantity 
equivalent to 20.0 mg of atazanavir, accurately weighed, into a 20 ml volumetric flask. Add 
about 10 ml of the diluent, sonicate for about 10 minutes, allow to cool to room temperature 
and make up to volume. Filter a portion of this solution, discarding the first few ml. Dilute 1.0 ml 
of the filtrate to 10.0 ml with the diluent. For solution (2) use 0.11 mg of atazanavir sulfate RS 
per ml. 

Operate with a flow rate of 1.0 ml per minute. As a detector use a ultraviolet spectrophotometer 
set at a wavelength of 250 nm. Maintain the column at a temperature of 30°C.

Inject alternatively 20 µl each of solutions (1) and (2) and record the chromatograms for 1.5 
times the retention time of atazanavir.

Measure the areas of the peak responses obtained in the chromatograms from solutions (1) 
and (2) and calculate the percentage content of atazanavir, (C38H52N6O7), using the declared 
content of C38H52N6O7 in atazanavir sulfate RS. 

Weigh and mix the contents of 20 capsules. Transfer a quantity equivalent to 20 mg of 
atazanavir, accurately weighed, to a 20 ml volumetric flask. Add about 10 ml of methanol R, 
sonicate for about 10 minutes, allow to cool to room temperature and make up to volume. Filter 
a portion of this solution through a 0.45 µm filter, discarding the first few ml of the filtrate. Dilute 
1.0 ml of the filtrate to 10.0 ml with methanol R. Measure the absorbance of this solution in 
a 1 cm layer at the maximum at about 250 nm against a solvent cell containing methanol R. 
Calculate the content of C38H52N6O7, using an absorptivity value of 15.9 (A 1 cm 1% = 159).3

***

2  An Inertsil C8 column has been found suitable.
3  Value subject to confirmation.

http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
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Implementation of the revised general monograph on 
parenteral preparations in The International Pharmacopoeia: 

Limits for the test for bacterial endotoxins (3.4)
This is a revised draft proposal for The International Pharmacopoeia (Working 
document QAS/13.539/Rev.1, January 2014). 
The working document with line numbers is available for comment at www.who.int/
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int. 

Limits for bacterial endotoxins in monographs on parenteral preparations 
During the forty-seventh meeting of the Expert Committee on Specifications for Pharmaceutical 
Preparations in October 2012 a revision of the general monograph on parenteral preparations 
was adopted. 

One of the major changes to the monograph on parenteral preparations was the required 
compliance of all parenteral preparations with the test for bacterial endotoxins (or, where 
justified, pyrogens). As a consequence individual monographs on injectable dosage forms 
in The International Pharmacopoeia (Ph.Int.) were investigated with a view to add a limit for 
bacterial endotoxins to each monograph that currently does not include such a requirement. 
The endotoxin limits shown in Table 1 are proposed for inclusion in The International 
Pharmacopoeia. The limits are determined following the approaches listed in Annex 1.

Table 1.  Proposed limits for bacterial endotoxins in Ph.Int. monographs on parenteral 
preparations lacking such specification 

Ph.Int. monographs on parenteral 
preparations currently lacking limits 
for the bacterial endotoxins test

Proposed limits for the bacterial endotoxins test 1

Artemether injection Less than 1.56 IU of endotoxin per mg Artemether

Artemotil injection Less than 1.04 IU of endotoxin per mg Artemotil

Ephedrine sulfate injection Less than 1.7 IU of endotoxin per mg Ephedrine sulfate

Ergometrine hydrogen maleate injection Less than 700 IU of endotoxin per mg of ergometrine 
hydrogen maleate

Melarsoprol injection Less than 1.39 IU of endotoxin per mg Melarsoprol

Magnesium sulfate injection Less than 0.18 IU of endotoxin per mg magnesium sulfate 
heptahydrate 

Oxytocin injection Less than 0.5 IU of endotoxin per IU of Oxytocin

Pentamidine isetionate powder for 
injections2

Less than 1.25 IU of endotoxin per mg Pentamidine 
isetionate

Prednisolone sodium phosphate 
injection3

Less than 4.09 IU of endotoxin per mg Prednisolone

Quinine dihydrochloride injection Less than 1.0 IU of endotoxin per mg Quinine dihydrochloride
Zidovudine intravenous infusion Less than 1.0 IU of endotoxin per mg Zidovudine 
1 The complete phrase to be used in The International Pharmacopoeia should be: “Bacterial 

Endotoxins. Carry out the test as described under 3.4 Test for bacterial endotoxins; contains … 
(phrase of the table to be added).”

2 Title of the monograph to be changed to: Pentamidine isetionate for injection. 
3 Title of the monograph to be changed to: Prednisolone phosphate injection. 

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
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Further changes to The International Pharmacopoeia following the implementation of 
the revised general monograph on parenteral preparations 

The following additional changes to The International Pharmacopoeia are proposed:

In the new general monograph on Parenteral preparations the statement is made that:
“For powders and concentrates for injections and intravenous infusions, the amount of 
the preparation to be tested and the nature and volume of the liquid in which it is to be 
dissolved, suspended or diluted is specified in the individual monograph.” 

It is proposed to delete this sentence since the preparation of the sample solution is described 
in Chapter 3.4 Test for bacterial endotoxins. The text requires that samples should be dissolved 
or diluted in aqueous solutions so that the final solutions do not exceed the maximum valid 
dilution (MVD).  

In the monograph on Metronidazole injection the following provision for the test for bacterial 
endotoxins is made: 

“Carry out the test as described under 3.4 Test for bacterial endotoxins. Dilute the injection, 
if necessary, with water LAL to give a solution containing 5 mg per ml (solution A). Solution 
A contains not more than 3.5 IU of endotoxin per ml. Carry out the test using the maximum 
valid dilution of solution A calculated from the declared sensitivity of the lysate used in the 
test.” 

Again, details of the sample solution preparation should be deleted and the sentence should be 
changed to read: 

“Carry out the test as described under 3.4 Test for bacterial endotoxins; contains not more 
than 3.5 IU of endotoxin per ml.” 

In general, two phrases are used to specify endotoxin limits in The International 
Pharmacopoeia: 

“… not more that x IU of endotoxin per mg/ml …” ; and 
“… not more that x IU of endotoxin RS per mg/ml …”. 

All expressions using “IU of endotoxin RS” should be changed to “IU of endotoxin”. Chapter 
3.4 Test for bacterial endotoxins already requires the use of the WHO International Standard 
for endotoxin when performing the test (or an endotoxin reference standard that has been 
calibrated against this standard; see section Preparation of standard endotoxin stock solution).

Annex 1

Calculation of bacterial endotoxin limits

The endotoxin limits proposed in Table 1 are calculated using the following approaches:

For the monograph on Ergometrine hydrogen maleate injection, the limit given in The 
International Pharmacopoeia for the active pharmaceutical ingredient (for parenteral use) was 
applied. 

For the monographs on Ephedrine sulfate injection, Magnesium sulfate injection, Oxytocin 
injection, Prednisolone sodium phosphate injection and Zidovudine intravenous infusion, limits 
given in monographs of other pharmacopoeias were taken over. 

For the monographs on Artemether injection, Artemotil injection, Melarsoprol injection, 
Pentamidine isetionate powder for injections and Quinine dihydrochloride injection, the 
endotoxin limits were calculated using recommendations given in Chapter 3.4 Test for bacterial 
endotoxins.

http://apps.who.int/phint/en/d/Jb.7.3.4/
http://apps.who.int/phint/en/d/Jb.7.3.4/
http://apps.who.int/phint/en/d/Jb.7.3.4/
http://apps.who.int/phint/en/d/Jb.7.3.4/
http://apps.who.int/phint/en/d/Jb.7.3.4/
http://apps.who.int/phint/en/d/Jb.7.3.4/
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The endotoxin limit for parenteral preparations, defined on the basis of dose, is equal to:

K = threshold pyrogenic dose of endotoxin per kilogram of body mass (i.e. 5.0 IU per kg 
body weight for any route of administration other than intrathecal; 2.5 IU per kg body weight 
for intravenous route of radiopharmaceuticals; 0.2 IU per kg body weight for intrathecal 
route).
M = maximum recommended bolus dose of product per kilogram of body mass. (When the 
product is to be injected at frequent intervals or infused continuously, M is the maximum 
total dose administered in a single hour period.) 

Table 2 lists data used in the calculation of the proposed bacterial endotoxin limits. 

Table 2. Data used in the calculation of bacterial endotoxin limits
Ph.Int. 
monographs 
lacking 
endotoxin 
limit

Endotoxin limits in 
pharmacopoeias

Information on dosage and route of 
application

K M

Artemether 
injection

“Intramuscular injection for adults, 
artesunate 2.4 mg/kg BW IV or IM given 
on admission (time = 0), then at 12 h and 
24 h, then once a day is the recommended 
treatment. Artemether, or quinine, is 
an acceptable alternative if parenteral 
artesunate is not available: artemether 3.2 
mg/kg BW IM given on admission then 1.6 
mg/kg BW per day. ” 1

5  
IU/kg

3.2 
mg/kg

Artemotil 
injection

“Artecef® 150 must only be applied via 
the intramuscular route. Medical treatment 
consists of a 3-day course. The initial dose 
consists of an injection of 4.8 mg artemotil 
per kg body weight evenly divided over 
both anterior thighs. The follow-up doses 
consist of 1.6 mg per kg body weight 
after 6, 24, 48 and 72 hours in alternating 
thighs.” 2

5  
IU/kg

4.8 
mg/kg

Ephedrine 
sulfate 
injection

Ephedrine sulfate injection 
(USP 36): NMT 1.7 USP 
Endotoxin Unit per mg of 
ephedrine sulfate

Ergometrine 
hydogen 
maleate 
injection

Ergometrine hydrogen maleate (Ph.Int. 
4.3): NMT 700.0 IU of endotoxin RS per 
mg substance for parenteral use

Melarsoprol 
injection

“Treatment of T. brucei rhodesiense 
and T. brucei gambiense with 
meningoencephalitic involvement [ ], by 
slow intravenous injection, ADULT and 
CHILD, dose gradually increased from 1.2 
mg/kg to maximum of 3.6 mg/kg daily in 
courses of 3–4 days with intervals of 7–10 
days between courses; [ ].” 3 (page 209)

5  
IU/kg

3.6 
mg/kg

Continued/
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Ph.Int. 
monographs 
lacking 
endotoxin 
limit

Endotoxin limits in 
pharmacopoeias

Information on dosage and route of 
application

K M

Magnesium 
sulfate 
injection

Magnesium sulfate injection 
(USP 36): NMT 0.09 USP 
Endotoxin Unit per mg of 
magnesium sulfate

Oxytocin 
injection

Oxytocin Injection (USP 36): 
NMT 35.7 Endotoxin Units 
per USP Oxytocin Unit
Oxytocin (EP 7.8): less than 
300 IU per mg Oxytocin, 
corresponding to less than 
0.5 IU per IU of Oxytocin

Pentamidine 
isetionate 
powder for 
injections

“Visceral leishmaniasis (unresponsive to, 
or intolerant of, antimonial compounds), 
by deep intramuscular injection or by 
intravenous infusion, ADULT and CHILD, 
4 mg/kg 3 times a week for 5–25 weeks 
or longer, until 2 consecutive splenic 
aspirates taken 14 days apart are 
negative.”3 (page 186)

5  
IU/kg

4  
mg/kg

Prednisolone 
sodium 
phosphate 
injection

Prednisolone sodium 
phosphate injection (USP 
36): NMT 5.0 USP Endotoxin 
Units per mg of prednisolone 
phosphate

Quinine 
dihydro-
chloride 
injection

“Treatment of multidrug-resistant 
P. falciparum malaria (in patients unable 
to take quinine by mouth), by slow 
intravenous infusion (over 4 hours), 
ADULT, initially 20 mg/kg (quinine 
dihydrochloride), followed by 10 mg/
kg (quinine dihydrochloride) every 8 
hours; CHILD, initially 20 mg/kg (quinine 
dihydrochloride), followed by 10 mg/kg 
(quinine dihydrochloride) every 12 hours; 
initial dose should be halved in patients 
who have received quinine, quinidine or 
mefloquine during the previous 12–24 
hours.” 3 (page 198)

5  
IU/kg

5  
mg/kg

Zidovudine 
intravenous 
infusion

Zidovudine injection (USP 36): NMT 1.0 
USP Endotoxin Unit per mg of zidovudine

1 Guidelines for the treatment of malaria. 2nd Edition. Geneva: World Health Organization; 2010: p. 41.
2 Product Information Leaflet, Artecef BV 150 mg/ml injection. See WHO Prequalification website at  

www.who.int/prequal – Dossier assessment – WHO Public Inspection Reports (WHOPARs) for MA027 
and MA028.

3 Information taken from the WHO Model Formulary 2008. Geneva: World Health Organization; 2009. 

***
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Revision of general monograph: Suppositories
This is a draft proposal for The International Pharmacopoeia (Working document 
QAS/14.571, February 2014). 

The working document with line numbers is available for comment at www.who.int/
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int. 

[Note from the Secretariat.   
The proposed general monograph is part of the review of general monographs endorsed by the 
Expert Committee at its 42nd meeting. It is proposed to replace the current general monograph 
on suppositories with a general monograph including solid, liquid and semi-solid dosage forms 
intended for rectal application.] 

RECTAL PREPARATIONS

Definition

Rectal preparations are liquid, semi-solid or solid preparations that may contain one or more 
active ingredients. They are intended for rectal application in order to obtain a systemic or local 
effect.

Rectal preparations may require the use of excipients of various types. Any excipient must 
be proven through product development studies not to adversely affect the stability of the 
final product, nor the availability of the active ingredient(s) at the site of action; incompatibility 
between any of the components of the dosage form should be avoided. 

The different categories of rectal preparations include:

• suppositories;
• rectal capsules;
• rectal solutions, emulsions and suspensions;
• powders and tablets for rectal solutions and suspensions;
• semi-solid rectal preparations.

Manufacture

The following information is intended to provide broad guidelines concerning main steps to be 
followed during production.

Manufacturing and filling processes for rectal preparations should meet the requirements of 
good manufacturing practices (GMP). 

During development, the effectiveness of any antimicrobial preservative present in the 
preparation shall be demonstrated to the satisfaction of the relevant regulatory authority. 

During development it must be demonstrated that the nominal contents can be withdrawn from 
the container of liquid and semi-solid rectal preparations presented in single-dose containers.

In the manufacture, packaging, storage and distribution of rectal preparations, suitable 
measures are taken to ensure their microbial quality; recommendations on this aspect are 

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
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provided in the chapter Microbial examination of non-sterile products: acceptance criteria for 
pharmaceutical preparations, published in the Supplementary information section. 

In the manufacture of rectal preparations containing dispersed particles, measures are taken to 
ensure a suitable and controlled particle size. 

Throughout manufacturing, certain procedures should be validated and monitored by carrying 
out appropriate in-process controls. These should be designed to guarantee the effectiveness 
of each stage of production. 

Labelling

Every rectal preparation must comply with the labelling requirements established under GMP.

The label should include:

1. name of the pharmaceutical product;
2. name(s) of the active ingredient(s); International Nonproprietary Names (INN) should be 

used whenever possible;
3. amount of active ingredient(s) in a dose unit and the number of dose units in the container 

or the amount of active ingredient(s) in suitable dose volume and the volume of the 
container; 

4. where applicable, the name of any added antimicrobial agent;
5. batch (lot) number assigned by the manufacturer;
6. expiry date and, when required, the date of manufacture;
7. any special storage conditions or handling precautions that may be necessary;
8. directions for use, warnings and precautions that may be necessary; 
9. name and address of the manufacturer or the person responsible for placing the product on 

the market. 

REQUIREMENTS FOR SPECIFIC TYPES OF RECTAL PREPARATIONS

Suppositories

Definition

Suppositories are solid single-dose preparations intended for rectal application. They are 
prepared by moulding or compression. The shape, volume and consistency of suppositories 
are suitable for rectal application. 

Suppositories contain one or more active ingredients dispersed or dissolved in a suitable basis 
that may be soluble or dispersible in water or may melt at body temperature. When prepared 
by moulding, suppository bases such as magrogols, gelatinous mixtures consisting of, for 
example, gelatin, water and glycerol, hydrogenated vegetable oils, hard fat or cocoa butter are 
usually employed. 

Excipients such as diluents, adsorbents, surface-active agents preferably of nonionic type, 
lubricants, antimicrobial preservatives and colouring matter authorized by the appropriate 
national or regional authority, may be added when necessary. 

http://apps.who.int/phint/en/d/Jb.10.7/
http://apps.who.int/phint/en/d/Jb.10.7/
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Manufacture

It is common to use a suppository base in which the active ingredient(s) does not dissolve in 
order to avoid problems associated with partition between the molten or softened base and the 
rectal liquid. The release of the active ingredient(s) may in case of a suspension be dependent 
on sedimentation of the solid particles in the molten or softened base to the interface of the 
rectal liquid. The particle size of the active ingredient(s) should therefore be optimized to take 
both sedimentation and dissolution in the rectal liquid into account. 

In the manufacture of suppositories containing dispersed active ingredient(s), measures are 
taken to ensure a suitable and controlled particle size. 

When prepared by moulding, the medicated mass, sufficiently liquefied by heating, is poured 
into suitable moulds. The suppositories solidify on cooling. In certain cases, it is also possible 
to cold-mould by compression in a suitable press.

The softening time is determined according to the text Softening time determination of lipophilic 
suppositories, published in the Supplementary information section. 

A suitable test is carried out to demonstrate the appropriate release of the active ingredient(s) 
from suppositories.

Packaging must be adequate to protect suppositories from light, excessive heat, moisture, and 
damage due to handling and transportation. It is necessary to ensure that the suppositories 
can be released from the packaging easily and without damage. 

Visual inspection

Suppositories are elongated, smooth and have a uniform texture and appearance. 

Evidence of physical and/or chemical instability is demonstrated by noticeable changes in:

• surface texture or form, and
• colour and odour.

Disintegration 

Suppositories comply with 5.4 Disintegration test for suppositories and rectal capsules unless 
intended for sustained release. For suppositories with a lipophilic base, examine after 30 
minutes, and for suppositories with a water-soluble base, examine after 60 minutes. 

Uniformity of mass

Suppositories comply with 5.2 Uniformity of mass of single-dose preparations. 

Uniformity of content

Suppositories comply with 5.1 Uniformity of content of single-dose preparations when the 
content of active ingredient is 5 mg or less per suppository or 5% or less of the total mass. If 
the suppository has more than one active ingredient, the requirement applies only to those 
active ingredients that fall into the above category. If the test for uniformity of content is 
prescribed, the test for uniformity of mass is not required. 

Containers

Suppositories should be supplied in a well-closed container. The container material should not 
adversely affect the quality of the preparation, nor should it allow diffusion into or across the 
container material or yield foreign substances into the preparation. 

http://apps.who.int/phint/en/d/Jb.7.5.3/
http://apps.who.int/phint/en/d/Jb.7.5.2/
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Rectal capsules 

Definition

Rectal capsules are solid, single-dose preparations generally similar to soft capsules as 
defined in the monograph on Capsules, except that they may have a lubricating coating. The 
contents of rectal capsules are usually solutions or suspensions of the active ingredient(s) in 
non-aqueous liquids, e.g. vegetable oil, or in semi-solid mixtures of suitable excipients. 

Manufacture

See the manufacturing instructions for soft capsules. Other considerations for soft capsule 
suppositories include the study of and suitable controls for pH, leakage and pellicle formation.

A suitable test is carried out to demonstrate the appropriate release of the active ingredient(s) 
from rectal capsules. 

Visual inspection

Rectal capsules are of elongated shape, smooth and have a uniform external appearance. 

Unpack and inspect at least 20 rectal capsules. They should be smooth and undamaged. 
Evidence of physical instability is demonstrated by gross changes in physical appearance, 
including hardening or softening, cracking, swelling, mottling or discoloration of the shell.

Disintegration

Rectal capsules comply with 5.4 Disintegration test for suppositories and rectal capsules 
unless intended for sustained release. Examine the state of the rectal capsules after 30 
minutes unless otherwise prescribed in the individual monograph.

Uniformity of mass

Rectal capsules comply with the requirements to capsules in 5.2 Uniformity of mass of single-
dose preparations. 

Uniformity of content

Rectal capsules comply with 5.1 Uniformity of content of single-dose preparations when the 
content of active ingredient is 5 mg or less per suppository or 5% or less of the total mass. 
If the rectal capsule has more than one active ingredient, the requirement applies only to 
those active ingredients that fall into the above category. If the test for uniformity of content is 
prescribed, the test for uniformity of mass is not required. 

Rectal solutions, emulsions and suspensions

Definition

Rectal solutions, emulsions and suspensions (also called enemas) are liquid preparations 
intended for rectal application to obtain a local or systemic effect, or they may be intended for 
diagnostic purposes. They contain one or more active ingredients dissolved or dispersed in 
water, glycerol, macrogols, vegetable oil or mixtures thereof. 

Rectal emulsions may show evidence of phase separation but are readily redispersed on 
shaking. Rectal suspensions may show a sediment that is readily dispersible on shaking to 
give a suspension that remains sufficiently stable to enable the correct dose to be delivered.

http://apps.who.int/phint/en/d/Jb.6.2.1.1/
http://apps.who.int/phint/en/d/Jb.7.5.3/
http://apps.who.int/phint/en/d/Jb.7.5.3/
http://apps.who.int/phint/en/d/Jb.7.5.2/
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They may contain excipients, for example to adjust the viscosity of the preparation, to 
adjust or stabilize pH, to increase the solubility of the active ingredient(s) and to stabilize the 
preparation. The excipients do not, at the concentrations used, cause undue local irritation. 

Rectal solutions, emulsions and suspensions are supplied in single-dose containers containing 
a volume in the range of 2.5 ml to 2000 ml. The container is adapted to deliver the preparation 
to the rectum or is accompanied by a suitable applicator. 

Powders and tablets for rectal solutions and suspensions

Definition

Powders and tablets intended for the preparation of rectal solutions or suspensions are single-
dose preparations that are dissolved or dispersed in water or other suitable solvents at the 
time of administration. They may contain excipients to facilitate dissolution or dispersion or to 
prevent aggregation of the particles. 

After dissolution or suspension, the preparation complies with the requirements for rectal 
solutions or rectal suspensions as appropriate. 

Disintegration

Tablets for rectal solutions or suspensions comply with the following test: Place one tablet 
in a 250 ml beaker containing 200 ml of water R at 15–25 °C. Repeat the operation on five 
additional tablets. The tablets comply with the test if each of the six tablets used in the test 
dissolves or disintegrates within 3 minutes, unless otherwise specified in the individual 
monograph.

Labelling

The label states:

• the method of preparing the rectal solution or suspension;
• when necessary, conditions and duration of storage of the final preparation.

Semi-solid rectal preparations

Definition

Semi-solid rectal preparations are ointments, creams or gels intended for local treatment in the 
rectum. 

They are usually supplied as single-dose preparations in containers adapted to deliver the 
preparation to the rectum or are accompanied by a suitable applicator. 

Semi-solid rectal preparations comply with the requirements for Topical semi-solid dosage 
forms. 

Manufacture

When supplied in multidose containers, the expected reproducibility of the delivery of the 
intended volume must be ensured.

***

http://apps.who.int/phint/en/d/Jb.6.2.1.8/
http://apps.who.int/phint/en/d/Jb.6.2.1.8/


 WHO Drug Information Vol. 28 No. 1, 2014

50

Consultation documents 

50

Revision of method of analysis:  
5.3 Disintegration test for tablets and capsules

This is a draft proposal for The International Pharmacopoeia (Working document 
QAS/14.572, February 2014). 

The working document with line numbers and tracked changes is available for 
comment at www.who.int/medicines/areas/quality_safety/quality_assurance/
projects/en/. Please address any comments to: World Health Organization, Quality 
Assurance and Safety: Medicines, Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; 
fax: +41 22  791 4730; email: schmidth@who.int. 

[Note from the Secretariat.  
It is proposed to include a disintegration test for large tablets in the test for disintegration of 
tablets and capsules. The proposed method is reproduced with permission from The European 
Pharmacopoeia. 

This test is provided to determine whether tablets or capsules disintegrate within the prescribed 
time when placed in a liquid medium under the experimental conditions presented below.

For the purposes of this test disintegration does not imply complete dissolution of the unit or 
even of its active constituent. Complete disintegration is defined as that state in which any 
residue of the unit, except fragments of insoluble coating or capsule shell, remaining on the 
screen of the test apparatus or adhering to the lower surface of the discs, if used, is a soft 
mass having no palpably firm core.

Use apparatus A for tablets and capsules that are not greater than 18 mm. For larger tablets 
and capsules use apparatus B.

Test A. Tablets and capsules of normal size 

This text is based on the internationally-harmonized texts developed by the 
Pharmacopoeial Discussion Group (PDG). Some editorial modifications have been made in 
order to be in line with the style used in The International Pharmacopoeia.

Apparatus. The apparatus (Figure 1) consists of a basket-rack assembly, a 1000 ml, low-
form beaker, 138–160 mm in height and having an inside diameter of 97–115 mm for the 
immersion fluid, a thermostatic arrangement for heating the fluid between 35 °C and 39 
°C, and a device for raising and lowering the basket in the immersion fluid at a constant 
frequency rate between 29 and 32 cycles per minute, through a distance of not less than 
53 mm and not more than 57 mm. The volume of the fluid in the vessel is such that at 
the highest point of the upward stroke the wire mesh remains at least 15 mm below the 
surface of the fluid and descends to not less than 25 mm from the bottom of the vessel 
on the downward stroke. At no time should the top of the basket-rack assembly become 
submerged. The time required for the upward stroke is equal to the time required for the 
downward stroke and the change in stroke direction is a smooth transition, rather than an 
abrupt reversal of motion. The basket-rack assembly moves vertically along its axis. There 
is no appreciable horizontal motion or movement of the axis from the vertical.

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
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Figure 1.  Diagram for disintegration apparatus A  
(dimensions are expressed in millimeters)

Basket-rack assembly. The basket-rack assembly consists of six open-ended transparent 
tubes, each 75.0–80.0 mm long and having an internal diameter of 20.70–23.00 mm 
and a wall 1.0–2.8 mm thick; the tubes are held in a vertical position by two plates, each 
88–92 mm in diameter and 5.00–8.50 mm in thickness, with six holes, each 22–26 mm in 
diameter, equidistant from the centre of the plate and equally spaced from one another. 
Attached to the lower surface of the lower plate is a woven stainless steel wire mesh, which 
has a plain square weave with 1.8–2.2 mm apertures and with a wire diameter of 0.570–
0.660 mm. The parts of the apparatus are assembled and rigidly held by means of three 
bolts passing through the two plates. A suitable means is provided to suspend the basket-
rack assembly from the raising and lowering device using a point on its axis.

The design of the basket-rack assembly may be varied somewhat provided the 
specifications for the glass tubes and the screen mesh size are maintained. The basket-
rack assembly conforms to the dimensions shown in Figure 1.

Discs. The use of discs is permitted only where specified or allowed. Each tube is provided 
with a cylindrical disc 9.35–9.65 mm thick and 20.55–20.85 mm in diameter. The disc is 
made of a suitable, transparent plastic material having a specific gravity of 1.18–1.20. 
Five parallel 1.9–2.1 mm holes extend between the ends of the cylinder. One of the holes 
is centered on the cylindrical axis. The other holes are centered 5.8–6.2 mm from the 
axis on imaginary lines perpendicular to the axis and parallel to each other. Four identical 
trapezoidal-shaped planes are cut into the wall of the cylinder, nearly perpendicular to the 
ends of the cylinder. The trapezoidal shape is symmetrical; its parallel sides coincide with 
the ends of the cylinder and are parallel to an imaginary line connecting the centres of two 
adjacent holes 6 mm from the cylindrical axis. The parallel side of the trapezoid on the 
bottom of the cylinder has a length of 1.5–1.7 mm and its bottom edges lie at a depth of 
1.50–1.80 mm from the cylinder’s circumference. The parallel side of the trapezoid on the 
top of the cylinder has a length of 9.2–9.6 mm and its centre lies at a depth of 2.5–2.7 mm 
from the cylinder’s circumference. All surfaces of the disc are smooth. If the use of discs is 
specified, add a disc to each tube and operate the apparatus as directed under procedure. 
The discs conform to the dimensions found in Figure 1.
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The use of automatic detection employing modified discs is permitted where the use of 
discs is specified or allowed. Such discs must comply with the requirements of density and 
dimension given in this chapter.

Procedure. Place one dosage unit in each of the six tubes of the basket and if specified 
add a disc. Operate the apparatus using water as the immersion fluid unless another liquid 
is specified and maintain its temperature at 35–39 °C. At the end of the specified time, 
lift the basket from the fluid and observe the dosage units: all of the dosage units have 
disintegrated completely. If one or two dosage units fail to disintegrate, repeat the test on 
12 additional dosage units. The requirements of the test are met if not less than 16 of the 
18 dosage units tested are disintegrated.

Test B. Large tablets and large capsules

This test is reproduced with permission from The European Pharmacopoeia. 

Apparatus. The main part of the apparatus (Figure 2) is a rigid basket-rack assembly 
supporting 3 cylindrical transparent tubes 77.5 ± 2.5 mm long, 33.0 mm ± 0.5 mm in internal 
diameter, and with a wall thickness of 2.5 ± 0.5 mm. Each tube is provided with a cylindrical 
disc 31.4 ± 0.13 mm in diameter and 15.3 ± 0.15 mm thick, made of transparent plastic 
with a relative density of 1.18–1.20. Each disc is pierced by 7 holes, each 3.15 ± 0.1 mm in 
diameter, 1 in the centre and the other 6 spaced equally on a circle of radius 4.2 mm from 
the centre of the disc. The tubes are held vertically by 2 separate and superimposed rigid 
plastic plates 97 mm in diameter and 9 mm thick, with 3 holes. The holes are equidistant 
from the centre of the plate and equally spaced. Attached to the under side of the lower 
plate is a piece of woven gauze made from stainless steel wire 0.63 ± 0.03 mm in diameter 
and having mesh apertures of 2.0 ± 0.2 mm. The plates are held rigidly in position and 
77.5 mm apart by vertical metal rods at the periphery. A metal rod is also fixed to the centre 
of the upper plate to enable the assembly to be attached to a mechanical device capable of 
raising and lowering it smoothly at a constant frequency of between 29 and 32 cycles per 
minute, through a distance of 55 ± 2 mm.

The assembly is suspended in the specified liquid medium in a suitable vessel, preferably 
a 1 litre beaker. The volume of the liquid is such that when the assembly is in the highest 
position the wire mesh is at least 15 mm below the surface of the liquid, and when the 
assembly is in the lowest position the wire mesh is at least 25 mm above the bottom of 
the beaker and the upper open ends of the tubes remain above the surface of the liquid. A 
suitable device maintains the temperature of the liquid at 35–39 °C.

The design of the basket-rack assembly may be varied provided the specifications for the 
tubes and wire mesh are maintained.

Method. Test 6 tablets or capsules either by using 2 basket-rack assemblies in parallel 
or by repeating the procedure. In each of the 3 tubes, place 1 tablet or capsule and, if 
prescribed, add a disc; suspend the assembly in the beaker containing the specified liquid. 
Operate the apparatus using water as the immersion fluid unless another liquid is specified 
for the prescribed period, withdraw the assembly and examine the state of the tablets or 
capsules. To pass the test, all 6 of the tablets or capsules must have disintegrated.
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Figure 2.  Diagram for disintegration apparatus B  
(dimensions are expressed in millimeters)

***
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Revision of method of analysis:  
5.4 Disintegration test for suppositories and rectal capsules

This is a draft proposal for The International Pharmacopoeia (Working document 
QAS/14.573, February 2014). 

The working document with tracked changes and line numbers is available for 
comment at www.who.int/medicines/areas/quality_safety/quality_assurance/
projects/en/. Please address any comments to: World Health Organization, Quality 
Assurance and Safety: Medicines, Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; 
fax: +41 22  791 4730; email: schmidth@who.int. 

[Note from the Secretariat:   
At its meeting in October 2012 the Expert Committee on Specifications adopted a general 
method for determination of the softening time of lipophilic suppositories to be placed in the 
Supplementary information section of The International Pharmacopoeia. Consequently, it is 
proposed to revise chapter 5.4 Disintegration test for suppositories and to replace the current 
Method 2 by the method for determination of the softening time of lipophilic suppositories.

This test measures the time elapsed for a suppository placed in water to disintegrate.

The disintegration test determines whether suppositories soften or disintegrate within a 
prescribed time when placed in an immersion fluid using the experimental conditions described 
below.

Disintegration is considered to be achieved when:

• dissolution is complete;
• the components of the suppositories have separated, e.g. melted fatty substances have 

collected on the surface of the liquid, insoluble powders have fallen to the bottom and soluble 
components have dissolved or are distributed in one or more of the ways described in 
Methods 1 and 2;

• there is softening of the test sample, usually accompanied by an appreciable change of 
shape without complete separation of the components. The softening process is such that a 
solid core no longer exists when pressure is applied with a glass rod; or

• rupture of the gelatin shell or rectal capsule occurs resulting in release of the contents.

Method 1 (for water-soluble, hydrodispersible and fat-based suppositories and rectal capsules):

This test measures the time elapsed for a suppository placed in water to disintegrate.

Apparatus

The apparatus (Figure 1) consists of a 60 mm long cylinder of glass or transparent plastic and 
a metal device consisting of two perforated stainless steel discs, held about 30 mm apart. 
These discs each have 39 holes, 4mm in diameter, which are evenly spaced in a concentric 
pattern. The diameter of the discs is marginally inferior to that of the interior of the cylinder. 
Once inserted into the cylinder, the metal device is attached to the rim of the cylinder by means 
of three spring clips. The test is carried out using three such apparatuses, each containing a 
single test sample. Each apparatus is placed in a beaker with a minimum capacity of 4 litres 
filled with water unless otherwise prescribed. The beaker is fitted with a slow stirrer and a 
support that holds the apparatus vertically 90 mm below the surface of the water so that it can 
be inverted without emerging from the water.

http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/medicines/areas/quality_safety/quality_assurance/projects/en/
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Figure 1. Apparatus for water-soluble, hydrodispersible, and fat-based suppositories

A. Horizontal view. B. Vertical view. Measurements in mm.
Procedure

Unless otherwise described in the individual monograph, use water maintained at a 
temperature of 36–37 °C as the immersion fluid. The test requires three suppositories and the 
procedure is applied to each of the suppositories.

Place the sample on the lower disc of the metal device and then insert it into the cylinder. Place 
the apparatus into the beaker and invert it every 10 minutes without removing it from the liquid. 
Repeat the operation with the remaining two suppositories. Record the time required for the 
disintegration of the suppositories.

Unless otherwise stated in the individual monograph, for each of the three suppositories or 
rectal capsules, examine the state of the sample after 30 minutes for fat-based suppositories 
and rectal capsules, and after 60 minutes for water-soluble suppositories.

Method 2 (alternative for fat-based suppositories):

This test measures the time elapsed for a suppository placed in water to soften to the extent 
that it no longer offers resistance when a defined weight is applied.

The method is described in the chapter Softening time determination of lipophilic suppositories, 
published in the Supplementary information section. 

The test requires three suppositories and the procedure is applied to each of the suppositories. 
Unless otherwise stated in the individual monograph, for each of the three suppositories, 
examine the state of the sample after 30 minutes.

***
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RADIOPHARMACEUTICALS: 
Sodium iodide (131I) solution

This is a revised draft proposal for The International Pharmacopoeia (Working 
document QAS/13.547/Rev.2, March 2014).

The working document with line numbers is available for comment at www.who.int/ 
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int.

Monographs: Radiopharmaceuticals: Specific monographs:  
Natrii iodidi (131I) solutio - Sodium iodide (131I) solution

Latin. Natrii iodide (131I) solutio.

English. Sodium iodide (131I) solution.

Structural formula. Na+………..131I–

Relative molecular mass. 153.895.

Empirical formula. Na131I

Chemical name. Sodium [131I] iodide

Other names. Natrii radioiodidum, Iodotope Sodium iodide-I 131

Description. Sodium iodide (131I) solution is a clear colourless solution. 
Iodine-131 has a half-life of 8.02 days.

Category. Diagnostic or therapeutic.

Storage. Stored at room temperature in a single-dose or multiple-dose containers.

Labelling. The label complies with the General monograph, the monograph of 
Radiopharmaceuticals.

Manufacture. No carrier added iodine-131 may be obtained by neutron bombardment of 
tellurium or by extraction from uranium fission products. 
Sodium iodide (131I) solution may contain sodium thiosulfate, sodium hydrogen carbonate or 
other suitable reducing agents and may contain a suitable buffer. 

Additional information. Wherever V is used within the tests of this monograph, V is the 
maximum recommended dose, in millilitres.
Requirements
Complies with the monographs for Liquid preparations for oral use, Parenteral Preparations 
and with that for Radiopharmaceuticals as and where appropriate.

Definition. Sodium iodide solution is an aqueous solution containing radioactive (131I) in the 
form of sodium iodide (131I), suitable for either oral or intravenous administration. 
The solution contains not less than 90% and not more than 110% of the declared radioactivity 
due to iodine-131 stated on the label at the reference date and time. Not less than 99.9% of the 
total radioactivity is due to iodine-131. Not less than 95% of the total iodine-131 radioactivity 
is present as iodide. It contains minute amounts of naturally occurring iodine 127. The specific 
activity is not less than 185 MBq per microgram of iodine at the reference date and time stated 
on the label. The iodide content of maximum recommended dose should not be more than 
20 µg.

http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.6.2.1.2/#LiquidPreparations
http://apps.who.int/phint/en/d/Jb.6.2.1.5/#ParenteralPreparations
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
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Identity tests
• Either tests A and C or tests B and C may be applied.

A. Record the gamma-ray and X-ray spectrum using a suitable instrument with a sample 
of iodine-131, suitably diluted if needed. The spectrum is concordant with the reference 
spectrum of a specimen of iodine-131 in that it exhibits a major peak of 365 keV. 
Standardized iodine-131 solutions are available from laboratories recognized by the 
relevant national or regional authority.

B. The half-life determined using a suitable detector system is between 7.61 and 8.42 days.

C. Examine the radiochromatogram obtained in the test for radiochemical purity. The 
principal peak in the chromatogram obtained with the test solution (a) is similar in retention 
time to the principal peak in the chromatogram obtained with the reference solution (c).

pH value. Carry out the test as described under 1.13 Determination of pH or R1.5 under 
the monograph for Radiopharmaceuticals. pH is between 7.0 and 10.0 with 3.2.1 Test 
for sterility of non-injectable preparations, modified as described in the monograph for 
Radiopharmaceuticals. If intended for intravenous administration, it complies with 3.2 
Test for sterility for injectable preparations, modified as described in the monograph for 
Radiopharmaceuticals. The solution may be released for use before completion of the test.

Bacterial endotoxins
Carry out the test as described under 3.4 Test for bacterial endotoxins, for solution intended 
for intravenous use modified as described in the monograph for Radiopharmaceuticals. The 
injection contains not more than 175/V (I.U of endotoxins per millilitre). 

Radionuclidic purity. Record the gamma-ray and X-ray spectrum using a suitable instrument 
and measure the half-life using a suitable method. Determine the relative amounts of 
iodine-131, iodine-133, iodine-135 and other radionuclidic impurities that may be present. 
Iodine-133 has a half-life of 20.8 hours and exhibits major peaks of  530 keV and 875 keV. 
Iodine-135 has a half-life of 6.57 hours and exhibits major peaks of 527 keV, 1132 keV and 
1260 keV. Not less than 99.9% of the total radioactivity is due to iodine-131.

Chemical purity
Iodide. Carry out the test as described under 1.14.4 High-performance liquid chromatography, 
using a stainless steel column (0.25 m x 4.0 mm) packed with particles of silica gel, the surface 
of which has been modified with chemically-bonded octadecylsilyl groups (5 µm), maintain 
the temperature constant between 20 °C and 30 °C. Dissolve 5.844 g of sodium chloride 
R in 1000 mL of water R, add 650 µL of octylamine R and adjust to pH 7.0 with phosphoric 
acid R, add 50 mL of acetonitrile R and mix. Use the mixture as the mobile phase. Use flow 
rate of 1.5 mL/min, and spectrophotometer detector at 220 nm and radioactivity detector 
(connected in series) for detection. Prepare the test solution (a) which is the preparation 
to be examined. Prepare the test solution (b) by diluting test solution (a) using 0.05 M 
sodium hydroxide until the radioactivity is equivalent to about 74 MBq/mL and add an equal 
volume of a solution containing 1 g/L of potassium iodide R, 2 g/L of potassium iodate R and 
10 g/L of sodium hydrogen carbonate R and mix. The reference solution (c) is prepared by 
diluting 1 mL of a 26.2 mg/L solution of potassium iodide R to V with water R, (V being the 
maximum recommended dose in millilitres). Prepare the reference solution (d) by dilution 
1 mL of a 24.5 mg/L solution of potassium iodate R to V with water R, (V being the maximum 
recommended dose in millilitres). Mix equal volumes of this solution and of reference solution 
(c). Prepare a solution containing 2 mg/mL of each of the components stated on the label, 
apart from iodide, used as blank solution. Inject 25 µL of test solution (a), the blank solution 

http://apps.who.int/phint/en/d/Jb.7.1.13/#toc_1_13
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.2.1/#toc_3_2_1
http://apps.who.int/phint/en/d/Jb.7.3.2.1/#toc_3_2_1
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.2/#toc_3_2
http://apps.who.int/phint/en/d/Jb.7.3.2/#toc_3_2
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.4/#toc_3_4
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
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and reference solutions (c) and (d). The run time is 12 minutes. The relative retention of iodate 
with reference to iodide (retention time of iodide is about 5 minutes): iodate is from 0.2 to 0.3.

System suitability. Regarding the chromatogram due to the blank solution, none of the 
obtained peaks shows a retention time similar to that of the peak due to iodide. The resolution 
is a minimum of 2 between the peaks due to iodide and iodate in the chromatogram obtained 
with reference solution (d) recorded with the spectrophotometer.

The limit of iodide is detected by studying the chromatogram obtained with the 
spectrophotometer and comparing the peak due to iodide with the chromatogram due to 
reference solution (c). The area of the peak due to iodide is not more than the area of the 
corresponding peak in the chromatogram obtained with reference solution (c).

Radiochemical purity
• Either test A, B, or C may be applied

A. Carry out the test as described under 1.14.2 Paper chromatography and ascending 
conditions, using paper for chromatography R (25 × 300 mm). Place a measured volume 
of a solution containing 100 mg of potassium iodide, 200 mg of potassium iodate and 1 g 
of sodium bicarbonate, and 25 mm from one end of the chromatographic paper. Allow the 
paper to dry. To the same area of the paper add an equal volume of appropriately diluted 
solution such that it provides a count rate of about 20 000 counts per minute and allow 
the paper to dry. Develop the chromatogram over a period of about 4 hours by ascending 
chromatography, using dilute methanol (7:10, v/v). Allow the paper to dry in air and 
determine the radioactivity distribution by scanning with a suitable radiation detector: the 
radioactivity of the [131I]iodide band is not less than 95% of the total radioactivity and its RF 
value falls within ±5% of the value found for sodium iodide when determined under parallel 
conditions. Confirmation of the identity of the iodide band is made by the addition to the 
suspected iodide band of 6 drops of acidified hydrogen peroxide solution (prepared by 
adding 6 drops of 1 N hydrochloric acid to 10 mL of hydrogen peroxide solution), followed 
by the dropwise addition of starch TS; the development of a blue color indicates presence 
of iodide.

B. Carry out the test 1.14.4 High-performance liquid chromatography as described in the 
test for iodide with the following modification:  
• inject test solution (b), 
• using the chromatogram obtained with the radioactivity detector, determine the 
radioactivity of the peak for iodide as a percentage of the total radioactivity. Not less than 
95% of the total radioactivity is due to [131I] iodide.

C. Carry out the test as described under 1.15 Electrophoresis, Paper-electrophoresis 
Prepare paper strips, type Whatman No. 3 MM for electrophoresis with dimensions of 
65 cm × 3 cm. Apply 10–20 μL samples at a distance of 10–13 cm from the end of the 
stripes. Use borate buffer with a concentration of 9.0 g/L and pH 9.0 ± 0.1. Carry out the 
electrophoresis at a potential of 900 V for 50 minutes. The Rf values for iodide are between 
0.7 and 0.9, Rf for iodate is 0.4, periodate from 0.0 to 0.1. The product can be accepted if 
the 131I anion content is higher than 95% even on the expiry date.

Radioactivity. Measure the radioactivity using a suitable instrument as described under R.1.1 
Detection and measurement of radioactivity.

Impurities
[131I] iodate ion.

***

http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
http://apps.who.int/phint/en/d/Jb.7.1.15/#toc_1_15
http://apps.who.int/phint/en/d/Jb.6.3.3.1.1/#toc_r1_1
http://apps.who.int/phint/en/d/Jb.6.3.3.1.1/#toc_r1_1
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Technetium (99mTc) exametazime complex injection
This is a revised draft proposal for The International Pharmacopoeia (Working 
document QAS/13.548/Rev.2, March 2014).

The working document with line numbers is available for comment at www.who.int/ 
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int.

Monographs: Radiopharmaceuticals: Specific monographs:  
Technetii (99mTc) exametazimi multiplex injectio -  

Technetium (99mTc) exametazime complex injection

Latin. Technetii (99mTc) exametazimi multiplex injection.

English. Technetium (99mTc) exametazime complex injection.

Structural formula

       and enantiomer

C13H25N4O3 . 
99mTc

Relative molecular mass. 384.269

Chemical name. Racemic mixture of (3RS,9RS)-4,8-diaza-3,6,6,9-tetramethylundecane-2,10-
dione bisoxime complex with (99mTc) technetium.

Other names. (99mTc)-D,L-Hexamethylpropyleneamine oxime complex injection; (99mTc)-D,L-
HMPAO injection.

Description. Technetium (99mTc) exametazime complex injection is a clear, colourless aqueous 
solution. 
Technetium-99m has a half-life of 6.01 hours.

Category. Diagnostic.

Storage. Technetium (99mTc) exametazime complex injection should be kept at a temperature 
between 2°C to 8°C.

Technetium (99mTc) exametazime complex injection should be used within 30 minutes of 
reconstitution of the unlabelled kit with Technetium-99m, unless the preparation has been 
stabilized with cobalt chloride solution or methylene blue solution or any other stabilizer.

Labelling. The label complies with the General monograph, the monograph of 
Radiopharmaceuticals. The label includes the name stabilizer if added.

http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
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Manufacture. Technetium (99mTc) exametazime injection is prepared aseptically from sterile 
starting materials such as a sterile kit containing a mixture of (3RS, 9RS)-4, 8-diaza-3,6,6,9-
tetramethylundecane-2,10-dione bisoxime and stannous salt with Sodium pertechnetate 
(99mTc) injection (Fission) or Sodium Pertechnetate (99mTc) injection (Non-fission). The injection 
may have the pH adjusted and may contain stabilizing agents. The injection may also be 
prepared under aseptic processing combined with sterilization by Filtration (see 5.8 Methods of 
sterilization).

Additional information. Wherever V is used within the tests of this monograph, V is the 
maximum recommended dose in millilitre.

Requirements

Complies with the monograph for Parenteral Preparations and with that for 
Radiopharmaceuticals.

Definition. Technetium (99mTc) exametazime injection is a sterile lipophilic solution of 
racemic mixture of (3RS, 9RS)-4, 8-diaza-3,6,6,9-tetramethylundecane-2,10-dione bisoxime 
(exametazime) complexes with sodium pertechnetate (99mTc) injection (fission or non-fission) in 
presence of stannous salt. The injection is suitable for intravenous administration and contains 
sufficient sodium chloride to make the solution isotonic with blood. The content of technetium-
99m is not less than 90% and not more than 110% of the content of technetium-99m. Not less 
than 80% of the total technetium-99m radioactivity is present as lipophilic (99mTc) exametazime 
complex and its meso isomer. 

Identity tests 

• Either tests A and C or tests B and C may be applied.
A. Record the gamma-ray spectrum using a suitable instrument with a sample of 
technetium-99m, suitably diluted if needed. The spectrum is concordant with the reference 
spectrum of a specimen of technetium-99m in that it exhibits a major peak of 142 keV. 

Standardized technetium-99m solutions are available from competent laboratories 
recognized by the relevant national or regional authority. 

B. The half-life determined using a suitable detector system is between 5.72 and 
6.32 hours.

C. Examine the chromatograms obtained in the test of Impurity A under Radiochemical 
purity. The principal peak in the chromatogram obtained with the test solution is similar 
in retention time to the peak due to lipophilic technetium-99m exametazime in the 
chromatogram obtained with the reference solution. 

pH value. Carry out the test as described under 1.13 Determination of pH or R1.5 under the 
monograph for Radiopharmaceuticals. The pH of the injection is between 5.0 and 10.0.

Sterility. The injection complies with 3.2 Test for sterility, modified as described in the 
monograph for Radiopharmaceuticals. Test for sterility will be initiated on the day of 
manufacture. The injection may be released for use before completion of the test. 

Bacterial endotoxins. Carry out the test as described under 3.4 Test for bacterial endotoxins, 
modified as described in the monograph for Radiopharmaceuticals. The injection contains not 
more than 175/V I.U of endotoxins per millilitre. 

Radionuclidic purity. Complies with the tests of radionuclidic purity under the monographs 
of Sodium pertechnetate (99mTc) injection (Fission) or Sodium Pertechnetate (99mTc) injection 

http://apps.who.int/phint/en/d/Jb.7.5.9/#_5.8_Methods_of_sterilization
http://apps.who.int/phint/en/d/Jb.7.5.9/#_5.8_Methods_of_sterilization
http://apps.who.int/phint/en/d/Jb.6.2.1.5/#ParenteralPreparations
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.1.13/#toc_1_13
http://apps.who.int/phint/en/d/Jb.R 6.3.3.1.5/#toc_r1_5
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.2/#toc_3_2
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.4/#toc_3_4
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
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(Non-fission) used for the preparation of Technetium (99mTc) exametazime injection. Not less 
than 99.9% of the total radioactivity is due to technetium-99m.

Radiochemical purity 

Impurity C. Carry out the test described under 1.14.1 Thin-layer chromatography for impurity 
C use TLC silica gel plate R, a glass fiber plate and 9 g/L solution of sodium chloride as 
a mobile phase. Apply to the plate about 5 μl of the injection to be examined and develop 
immediately for a distance over 2/3 of the plate. Allow the plate to dry in air and determine 
the radioactivity distribution using a suitable detector. Impurity C has Rf value of 0.8 to 1.0; 
lipophilic technetium-99m exametazime and impurities A, B, D and E do not migrate. The 
maximum limit of impurity C is 10% of the total radioactivity.

Total of lipophilic technetium-99m exametazime and impurity A. Carry out the test under 
1.14.1 Thin-layer chromatography. Use TLC silica gel plate R, a glass fibre plate and methyl 
ethyl ketone as a mobile phase. Apply to the plate about 5 μl of the injection to be examined 
and develop immediately for a distance over 2/3 of the plate. Allow the plate to dry in air and 
determine the radioactivity distribution using a suitable detector. The lipophilic technetium-99m 
exametazime, impurities A and C have Rf value of 0.8 to 1.0; for impurities B, D and E do not 
migrate.

Calculate the percentage of radioactivity due to impurities B, D and E from test C and the 
percentage of the radioactivity due to impurity C from test B. Calculate the total percentage of 
lipophilic technetium-99m exametazime and impurity A from the expression: 100- A- B.

Not less than 80% of the total technetium-99m radioactivity is present as lipophilic technetium-
99m exametazime and impurity A.

Impurity A. Carry out the test as descried under 1.14.4 High-performance liquid 
chromatography, using a stainless steel column (0.25 m x 4.6 mm) packed with particles of 
silica gel, the surface of which has been modified with chemically-bonded octadecylsilyl groups 
(5 µm). As a mobile phase use a mixture of 33 volumes of acetonitrile R and 67 volumes of 
0.1 M phosphate buffer solution R pH 3.0 to use as mobile phase. The flow rate is 1.5 mL/min, 
the detector is radioactivity detector with loop injector and the run time is 20 min. Prepare the 
reference solution by dissolving the contents of a vial of meso-rich exametazime CRS in 0.5 ml 
of a 9 g/L solution of sodium chloride and transfer to a lead-shielded, nitrogen-filled vial. Add 6 
µL of a freshly prepared 1 g/L solution of stannous chloride R in 0.05 M hydrochloric acid and 
2.5 mL of sodium pertechnetate (99mTc) injection (fission or non-fission) containing 370–740 
MBq. Mix carefully and use within 30 min of preparation. The relative retention with reference 
to lipophilic technetium-99m exametazime to impurity A is about 1.2.

The produced chromatogram is similar to the chromatogram provided with meso-rich 
exametazime CRS. The resolution is minimum of 2 between the peaks due to lipophilic 
technetium-99m exametazime and to impurity A. Impurity A should not more than 5% of the 
radioactivity due to lipophilic technetium-99m exametazime and impurity A.

Tin estimation. Carry out the test as described under R2.1.4 Tin estimation by UV absorption, 
using 1.0 ml of a test solution prepared by diluting 1.5 ml of the injection to be examined to 
25.0 ml with hydrochloric acid (103 g/L) VS and mixing thoroughly. Prepare the reference 
solution by dissolving 0.115 g of stannous chloride R using a solution in hydrochloric acid R 
(103 g/L HCl) and dilute to  1000.0 mL using the same acid. To the test solution and to 1 mL 
of each of the reference solutions add 0.05 mL of thioglycollic acid R, 0.1 mL of dithiol reagent 
R, 0.4 mL of a 20 g/L solution of sodium laurilsulfate R, 3 mL of 21g/L solution of hydrochloric 
acid R. Mix and measure the absorbance of each solution at 540 nm using 21g/L solution of 

http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
http://apps.who.int/phint/en/d/Jb.7.1.14.4/#toc_1_14_4
http://apps.who.int/phint/en/d/Jb.6.3.3.2.1.4/#toc_r2_1_4
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hydrochloric acid as a compensation liquid. The absorbance of the test solution is not greater 
than that of the reference solution; not more than 0.6 µg of Sn per ml.

Radioactivity. Measure the radioactivity using a suitable instrument as described under R.1.1 
Detection and measurement of radioactivity.

Impurities

A. Meso isomer of lipophilic technetium-99m exametazime, 

B. Technetium-99m in colloidal form, 

C. [99mTc]pertechnetate ion,

D. Non lipophilic technetium-99m exametazime complex,

E. Meso isomer of non-lipophilic technetium-99m exametazime complex.

***

http://apps.who.int/phint/en/d/Jb.6.3.3.1.1/#toc_r1_1
http://apps.who.int/phint/en/d/Jb.6.3.3.1.1/#toc_r1_1
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Thallous (201Tl) chloride injection
This is a revised draft proposal for The International Pharmacopoeia (Working 
document QAS/13.549/Rev.2, March 2014).

The working document with line numbers is available for comment at www.who.int/ 
medicines/areas/quality_safety/quality_assurance/projects/en/. Please address any 
comments to: World Health Organization, Quality Assurance and Safety: Medicines, 
Dr Herbert Schmidt, 1211 Geneva 27, Switzerland; fax: +41 22 791 4730; email: 
schmidth@who.int.

Monographs: Radiopharmaceuticals: Specific monographs:  
Thallosi (201Tl) chloridi injectio - Thallous (201Tl) chloride injection

Latin. Thallosi (201Tl) chloridi injectio

English. Thallous (201Tl) chloride injection

Structural formula. 201Tl+…….Cl–

Empirical formula. 201TlCl

Relative molecular mass. 236.423

Chemical name. [201Tl]Thallium chloride

Other names. Thallous (201Tl) chloride

Description. Thallous (201Tl) chloride injection is a clear colourless, aqueous solution.  
Thallium-201 has a half-life of 72.96 hours.

Category. Diagnostic.

Storage. After aseptic withdrawal of the first dose from a multidose container, the container 
should be stored at a temperature between 2°C to 8°C.

Labelling. The label complies with the General monograph, the monograph of 
Radiopharmaceuticals.

Manufacture

No-carrier-added thallium-201 radioisotope is produced by proton bombardment of enriched 
thallium-203 target followed by chemical separation of radioactive lead-201 isotope. The lead-
201 isotope has a half-life of 9.4 hours and decays to thallium-201. Separation of thallium-201 
may be done using anion-exchange resin chromatography or solvent extraction. Thallous 
(201Tl) chloride injection may be sterilized by “Heating in an autoclave” (see 5.8 Methods of 
Sterilization).

Additional information

Wherever V is used within the tests of this monograph, V is the maximum recommended dose 
in millilitres.

Requirements

Complies with the monograph for Parenteral Preparations and with that for 
Radiopharmaceuticals.

http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://www.who.int/ medicines/areas/quality_safety/quality_assurance/projects/en/
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.5.9/#_5.8_Methods_of_sterilization
http://apps.who.int/phint/en/d/Jb.7.5.9/#_5.8_Methods_of_sterilization
http://apps.who.int/phint/en/d/Jb.6.2.1.5/#ParenteralPreparations
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
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Definition. Thallous (201Tl) chloride injection is a sterile, isotonic, aqueous solution of 
thallium-201 as thallous chloride, suitable for intravenous administration. It contains sufficient 
sodium chloride to make the solution isotonic with blood and may contain suitable antimicrobial 
preservatives such as benzyl alcohol or stabilizing agents. The injection contains not less than 
90% and not more than 110% of the content of thallium-201 at the reference date and time 
stated on the label. Not less than 97% of the total radioactivity is due to thallium-201. Not more 
than 2% of the total radioactivity is due to thallium-202. The specific activity is not less than 
3.7 GBq of thallium-201 per milligram of thallium at the reference date and time stated on the 
label.

Identity tests

• Either tests A and C or tests B and C may be applied.
A. Record the gamma-ray using a suitable instrument with a sample of thallium-201, 
suitably diluted if needed. The spectrum is concordant with the reference spectrum of 
a specimen of thallium-201 in that it exhibits major peaks of 135, 166 and 167 keV and 
X-rays of 69 and 83 keV.

B.  The half-life determined using a suitable detector system is between 69.31 and 
76.6 hours.

C.  Examine the radiochromatogram obtained in the test for radiochemical purity. Not less 
than 95% of the radioactivity present as [201Tl]Thallium chloride and migrates on the strip 
towards the cathode as a single peak. 

pH value. Carry out the test as described under 1.13 Determination of pH or R1.5 under the 
monograph for Radiopharmaceuticals. The pH of the injection is between 4.0 and 7.0.

Sterility. The injection complies with 3.2 Test for sterility, modified as described in the 
monograph for Radiopharmaceuticals. Test for sterility will be initiated on the day of 
manufacture. The injection may be released for use before completion of the test.

Bacterial endotoxins. Carry out the test as described under 3.4 Test for bacterial endotoxins, 
modified as described in the monograph for Radiopharmaceuticals. The injection contains not 
more than 175/V (I.U. of endotoxins per millilitre). The injection may be released for use before 
completion of the test.

Radionuclidic purity. Record the gamma-ray and X-ray spectrum using a suitable instrument 
and measure the half-life using a suitable method. Determine the relative amounts of 
thallium-200, thallium-201, thallium-202, lead-201, lead-203 and other radionuclidic impurities 
that may be present. Thallium-202 has a half-life of 12.2 days and exhibits a main peak 
of 440 keV. Thallium-200 has a half-life of 1.09 days and exhibits main peaks of 368, 579, 
828 and 1206 keV. Lead-201 has a half-life of 9.4 hours and exhibits a main peak of 331 keV. 
Lead-203 has a half-life of 2.17 days and exhibits a main peak of 270 keV. Not less than 97% 
of the total radioactivity is due to thallium-201. Not more than 2% of the total radioactivity is due 
to thallium-202.

Standardized solutions of thallium-201 and thallium-202 are available from laboratories 
recognized by the relevant national or regional authority.

Radiochemical purity. Carry out the test as described under 1.15 Electrophoresis, zone-
electrophoresis. Prepare a suitable cellulose polyacetate strip as the supporting medium and 
soak the strip in a solution of disodium edetate R (18.6 g/l) as the electrolyte solution. Soak 
the strip in the electrolyte solution for 45–60 min. Remove the strip with forceps, taking care 
to handle the outer edges only. Place the strip between 2 absorbent pads and blot to remove 
excess solution. Apply not less than 5 µl of a mixture of equal volumes of the preparation to 

http://apps.who.int/phint/en/d/Jb.7.1.13/#toc_1_13
http://apps.who.int/phint/en/d/Jb.R%206.3.3.1.5/#toc_r1_5
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.2/#toc_3_2
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
http://apps.who.int/phint/en/d/Jb.7.3.4/#toc_3_4
http://apps.who.int/phint/en/d/Jb.6.3/#Radiopharmaceuticals
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be examined and the electrolyte solution to the centre of the blotted strip and mark the point 
of application. Attach the strip to the support bridge of an electrophoresis chamber containing 
equal volumes of disodium edetate R in each side of the chamber. Ensure that each end of the 
strip is in contact with the disodium edetate R. Apply an electric field of 250 volts per metre for 
30 minutes. Allow the strip to dry in air. Determine the distribution of radioactivity using suitable 
detector. 

Not less than 95% of the radioactivity on the strip migrates towards the cathode as a single 
peak.

Chemical purity

Thallium. Transfer 1.0 ml of the injection and 1.0 ml of thallium standard (2 µg/ml Tl) TS 
to separate screw-cap test tubes. To each tube add the following five solutions (A, B, C, 
D and E) and mix after each addition: 2 drops of a solution prepared by carefully mixing 
18 ml of nitric acid (~1000 g/l) TS and 82 ml of hydrochloric acid (~250 g/l) TS (solution A); 
1.0 ml of sulfosalicylic acid (0.1 mol/l) VS (solution B); 2 drops of hydrochloric acid (~250 g/l) 
TS (solution C); 4 drops of a solution prepared by dissolving 50 mg of rhodamine B R in 
hydrochloric acid (~250 g/l) TS and diluting to 100.0 ml (solution D); 1.0 ml of diisopropyl 
ether R (solution E). Screw the caps on tightly, shake the tubes by hand for exactly 1 minute, 
releasing any pressure build-up by loosening the caps slightly. Recap the tubes and allow 
the phases to separate. Transfer 0.5 ml of the ether layer from each tube to clean tubes. The 
colour of the ether layer obtained from the injection is not darker than that from the thallium 
standard (2 µg/ml Tl) TS.

Iron. Into separate cavities of a spot plate place 0.1 ml of the injection and 0.1 ml of iron 
standard TS diluted with water R to a concentration of 5 µg/ml. Add to each cavity 0.1 ml of 
a solution of hydroxylamine hydrochloride R (1 in 10), 1 ml of a solution of sodium acetate R 
(1 in 4) and 0.1 ml of a 0.5% dipyridyl solution prepared by dissolving 0.5 g of 2,2’-dipyridyl 
R in 100 ml of water R containing 0.15 ml of hydrochloric acid (~250 g/l) TS and mix. After 
5 minutes the colour obtained from the injection is not darker than that of the iron standard 
solution.

Copper. Into separate cavities of a spot plate place 0.2 ml of the injection and 0.2 ml of copper 
standard (5 µg/ml Cu) TS. Add to each cavity the following 3 solutions (A, B and C) and mix 
after each addition: 0.2 ml of water R (solution A) and 0.1 ml of a solution of iron thiocyanate 
prepared by dissolving 1.5 g of ferric chloride R and 2 g of potassium thiocyanate R in water 
R and diluting to 100.0 ml with the same solvent (solution B); 0.1 ml of a solution of sodium 
thiosulphate R (1 in 100) (solution C). The time required for the injection to decolorize is equal 
to or longer than that observed for the copper standard solution.

Radioactivity. Measure the radioactivity using a suitable instrument as described under R.1.1 
Detection and measurement of radioactivity. 

Impurities

A. Lead-201,

B. Lead-203, 

C. Thallium-200,

D. Thallium-202,

E. [201Tl] Thallic (III) ion.

***

http://apps.who.int/phint/en/d/Jb.6.3.3.1.1/#toc_r1_1
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ATC/DDD Classification

ATC/DDD Classification (Temporary)

The following ATC codes, DDDs and alterations were agreed at the meeting of the 
WHO International Working Group for Drug Statistics Methodology in October 
2013. Comments or objections to the decisions should be forwarded to the WHO 
Collaborating Centre for Drug Statistics Methodology at whocc@fhi.no. The new 
ATC codes, DDDs and alterations will then be considered final and be included in 
the January 2015 version of the ATC/DDD index. The inclusion of a substance in the 
lists does not imply any recommendation for use in medicine or pharmacy.

New ATC 5th level codes:
ATC level INN/Common name ATC code

albiglutide A10BX13
amithiozone J04AK07
atorvastatin and acetylsalicylic acid C10BX08
atorvastatin, acetylsalicylic acid and 
ramipril

C10BX06

avanafil G04BE10
azilsartan medoxomil and diuretics C09DA09
azithromycin, fluconazole and 
secnidazole 

J01RA07

balugrastim L03AA15
brinzolamide, combinations S01EC54
bromelains M09AB03
cabozantinib L01XE26
cangrelor B01AC25
cariprazine N05AX15
cefepime and amikacin J01RA06
cefotaxime, combinations J01DD51
cepeginterferon alfa-2b L03AB14
ciprofloxacin and metronidazole J01RA10
ciprofloxacin and ornidazole J01RA12
ciprofloxacin and tinidazole J01RA11
coagulation factor X B02BD13
combinations N06DX30
cyclopentolate, combinations S01FA54
darunavir and cobicistat J05AR14
dexketoprofen M02AA27
dexrabeprazole A02BC07
diltiazem C05AE03
dinutuximab L01XC16
donepezil, memantine and Ginkgo 
folium

N06DA53

Continued/
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New ACT 5th level codes, continued:
ATC level INN/Common name ATC code

elosulfase alfa A16AB12
enzalutamide L02BB04
faldaprevir J05AE13
florbetaben (18F) V09AX06
fluocortolone D07XC05
formoterol and aclidinium bromide R03AL05
furazidin J01XE03
hexetidine G01AX16
ibrutinib L01XE27
idelalisib L01XX47
indanazoline R01AA15
indometacin and antiinfectives S01CC02
itropride A03FA07
lamivudine and tenofovir disoproxil J05AR12
lamivudine, abacavir and 
dolutegravir

J05AR13 

lansoprazole, amoxicillin and 
levofloxacin

A02BD10

lansoprazole, clarithromycin and 
tinidazole

A02BD09

lansoprazole, combinations A02BC53
metformin and acarbose A10BD17
metformin and canagliflozin A10BD16
metronidazole, combinations P01AB51
montelukast, combinations R03DC53
nadifloxacin D10AF05
nebivolol and other hypertensives C07FB12
nitrofurantoin, combinations J01XE51
norfloxacin and tinidazole J01RA13
ofloxacin and ornidazole J01RA09
olaparib L01XX46
palonosetron, combinations A04AA55
peginterferon beta-1a L03AB13
perflubutane polymer microspheres V08DA06
pheniramine D04AA16
pipenzolate and psycholeptics A03CA09
rabeprazole, combinations A02BC54
raxibacumab J06BB18
riociguat C02KX05
risedronic acid and colecalciferol M05BB07
rosuvastatin and amlodipine C10BX09
rosuvastatin, amlodipine and 
lisinopril

C10BX07

sertaconazole G01AF19
simeprevir J05AE14

Continued/
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ATC/DDD Classification (Temporary) 

New ACT 5th level codes, continued:
ATC level INN/Common name ATC code

sulfacetamide D10AF06
tetracycline and oleandomycin J01RA08
thiocolchicoside, combinations M03BX55
tiotropium bromide, combinations R03BB54
trimethobenzamide R06AA10
trolamine D03AX12
udenafil G04BE11
umeclidinium bromide R03BB07
umifenovir J05AX13
valethamate A03AX14
vedolizumab L04AA33

Change of ATC codes:
INN/Common name Previous ATC New ATC
alemtuzumab L01XC04 L04AA34

Change of ATC level names:
Previous New ATC code
acetylsalicylic acid and 
esomeprazole

acetylsalicylic acid, combinations 
with proton pump inhibitors

B01AC56

Other antihypertensives Antihypertensives for pulmonary 
arterial hypertension

C02KX

cefuroxime, combinations with other 
antibacterials

cefuroxime and metronidazole J01RA03

spiramycin, combinations with other 
antibacterials

spiramycin and metronidazole J01RA04

New DDDs: 
INN/Common name DDD unit Adm. R.a ATC code
avanafil 0.1 g O G04BE10
bilastine 20 mg O R06AX29
catridecacog 2.5 TU P B02BD11
cepeginterferon alfa-2b 17 mcg P L03AB14
dimethyl fumarate 0.48 g O N07XX09
dolutegravir 50 mg O J05AX12
enzalutamide 0.16 g O L02BB04
linaclotide 0.29 mg O A06AX04
lipegfilgrastim 0.3 mg P L03AA14
lixisenatide 20 mcg P A10BX10
lurasidone 60 mg O N05AE05
nafcillin 3 g P J01CF06 
nalmefene   18 mg O N07BB05
palonosetron 0.5 mg O A04AA05
pegloticase 0.57 mg P M04AX02
pomalidomide 3 mg O L04AX06
regadenoson 0.4 mg P C01EB21
umifenovir 0.8 g O J05AX13

a Administration Route: O=oral; P=parenteral
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The following ATC codes, DDDs and alterations were agreed at the meeting of the 
WHO International Working Group for Drug Statistics Methodology in March 2013. 
These are considered as final and will be included in the January 2014 version of the 
ATC/DDD index. The WHO Collaborating Centre for Drug Statistics Methodology can 
be contacted at whocc@fhi.no. The inclusion of a substance in the lists does not 
imply any recommendation for use in medicine or pharmacy.

New ATC 5th level codes:
ATC level INN/Common name ATC code

afamelanotide D02BB02
apremilast L04AA32
brimonidine D11AX21
calcium citrate A12AA13
carfilzomib L01XX45
colestilan V03AE06
delamanid J04AK06
dienogest and ethinylestradiol G03AA16
eliglustat A16AX10
empagliflozin A10BX12
encephalitis, Japanese, live 

attenuated
J07BA03

formoterol and fluticasone R03AK11
insulin degludec A10AE06
insulin degludec and insulin aspart A10AD06
levofloxacin and ornidazole J01RA05
lamivudine, tenofovir disoproxil and 

efavirenz
J05AR11

macitentan C02KX04
metformin and dapagliflozin A10BD15
nalmefene N07BB05
naloxegol A06AH03
nomegestrol and estrogen G03FB12
obinutuzumab L01XC15
ocriplasmin S01XA22
ospemifene G03XC05
pomalidomide L04AX06
serelaxin C01DX21
strontium ranelate and colecalciferol M05BX53
sucroferric oxyhydroxide V03AE05
technetium (99mTc) tilmanocept V09IA09 
tolperisone M02AX06
vortioxetine N06AX26

Change of ATC codes:
INN/common name Previous ATC New ATC
bromelains B06AA11 D03BA03
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Change of ATC level names:
Previous New ATC code
nabiximols cannabinoids N02BG10
Insulins and analogues for injection, 
intermediate-acting combined with 
fast-acting 

Insulins and analogues for injection, 
intermediate- or long-acting 
combined with fast-acting

A10AD

Oxytocics Uterotonics G02A
Other oxytocics Other uterotonics G02AX
Antiprogestogens Progesterone receptor modulators G03XB

New DDDs: 

ACT/Common name DDD unit Adm.R.a ATC code
aclidinium bromide* 0.644 mg Inhal powder R03BB05
bedaquiline 86 mg O J04AK05
ceftaroline fosamil 1.2 g P J01DI02
dapagliflozin 10 mg O A10BX09
glycopyrronium bromide** 44 mcg Inhal powder R03BB06
mannitol 0.8 g Inhal powder R05CB16
mirabegron 50 mg O G04BD12
perampanel 8 mg O N03AX22
tafamidis 20 mg O N07XX08
teriflunomide 14 mg O L04AA31
ulipristal 5 mg O G03XB02

a Administration Route: O=oral; P=parenteral
* refers to aclidinium, delivered dose 
** refers to glycopyrronium, delivered dose
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