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Promoting cross-cultural acceptance and implementation of 
3Rs14 practices in biomedical science around the world requires 
consistent messaging, persistence, and long term support. This 
is a complex and time-consuming process that requires overall 
shifts in the belief systems and priorities of institutional officials 
(persons responsible for ensuring institutional compliance), 
scientists, veterinarians, regulatory oversight bodies, funding 
agencies, and animal care personnel, particularly in regions 
or countries without national animal welfare strategies or 
legislation. The ultimate goal of any such global harmoniza-
tion process is adaptive change and widespread adoption of 
generally accepted best practices in the care and use of research 
animals. The incentive for countries or regions to participate 

in this process is both economic and ethical, in that consistent 
adoption of 3Rs practices may lead to broader acceptance of 
scientific output, increased opportunities for scientific collabo-
rations and research funding, an enhanced ability to compete 
in the global scientific enterprise, more efficient achievement 
of scientific objectives, and enhanced internal and external 
public acceptance of the ethical nature of the scientific process 
as conducted in that region.

Establishing and sustaining multicultural acceptance of the 
need to enhance laboratory animal care and welfare requires 
the development of collaborative relationships with experienced 
and knowledgeable persons and organizations. Internationally 
based, not-for-profit, cross-cultural laboratory animal science 
organizations are strategically well placed to provide long-
term peer support, encouragement, mentoring, and training 
to enhance 3Rs practices. As will be discussed, organizations 
such as the International Council for Laboratory Animal Science 
(ICLAS) and International Association of Colleges of Laboratory 
Animal Medicine (IACLAM) bring credibility, experience, and 
consistency to support global laboratory animal welfare mes-
sages, based on their permanent or ad hoc affiliations with other 
international associations, such as the World Organization for 
Animal Health (OIE) and World Veterinary Association (WVA). 
A particularly successful technique that these organizations 
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and encouragement of scientific research within the scope of 
interest of ICLAS. Currently there are 27 National Members 
(Figure 1). Scientific or Union Members include laboratory 
animal science associations, scientific societies or unions, and 
other organizations that contribute to the work of ICLAS. There 
are 34 Scientific Members and 4 Union Members. Institutional 
Members (4 currently) are universities, research institutes, or 
other noncommercial organizations that support the aims of 
ICLAS. Association Members (18 currently) are organizations 
in sympathy with the aims of ICLAS. Organizations with 
which ICLAS has reciprocal relationships are Affiliate Mem-
bers, and Honorary Members comprise persons who have made 
distinguished contributions to laboratory animal science, in 
particular to ICLAS.

The annual Governing Board and member meetings take 
place in a different global region each year and are held in con-
junction with an international scientific meeting of a laboratory 
animal science association or federation of such associations. 
Elections of officers and Governing Board members are held eve-
ry 4 y at an ICLAS General Assembly at one of these meetings.

ICLAS activities and initiatives. The priorities of ICLAS have 
evolved over the 58 y since its inception. Initially, the main 
focus was on gathering information on laboratory animal use, 
conditions, and problems in various countries, with a goal of 
sharing information and facilitating communication of new 
ideas and progress in the field to help raise standards where 
needed. Communication to members occurred initially through 
a periodical, the ICLA Bulletin, which in 1991 was replaced by 
ICLAS News. Since 1999, the ICLAS website (www.iclas.org) has 
become the primary source of information for members, with 
intermittent news updates issued by email alerts. Governance 
documents, meeting minutes, policies, and committee reports 
are all available to members on the ICLAS webpage. ICLAS 
committees may publish guidelines, reports, or scientific papers 
in peer-reviewed journals.8

ICLAS’ priority has evolved from its original focus on 
collecting and sharing data on international development 
in laboratory animal science, to an active role of promoting 
ethical practices, harmonization of standards, improved animal 
quality, and access to educational opportunities. The primary 
work of ICLAS is carried out by its committees, consisting of 
designated members of the Governing Board plus interested 
and qualified persons recruited to assist the committee, often 
in ad hoc working groups with specific aims. For example, the 
ICLAS Harmonization Committee, created in 2004, reviews 
national guidelines relating to the care and use of animals for 
scientific purposes and recognizes those guidelines suitable for 
implementation internationally. The aim is to facilitate conduct 
of appropriate animal-based science on a global level and to 
protect the welfare of animals used in science. The committee’s 
goal is not standardization; rather, ICLAS considers that each 
country should be able to maintain an animal welfare oversight 
system that reflects its cultures, traditions, religions, laws, and 
regulations. The Harmonization Committee and its working 
groups have created or adopted guidelines for euthanasia and 
humane research endpoints, ethical review of proposals for the 
use of animals, education and training of animal users in sci-
ence, and genetically engineered animals.3,4,13 The committee is 
currently working on harmonization of experimental reporting 
standards for scientific journals. The aim is not to replace or su-
persede standards that have been created recently or are already 
in existence, such as the ARRIVE and ILAR Guidelines,7,10 but 
to provide a readily achievable first step that is practical enough 
to be universally adopted.

have used to encourage uptake of 3Rs practices is the promo-
tion of local, national, and regional ‘grassroots’ organizations 
of laboratory animal science composed of locally employed 
forward-thinking professionals and leaders in the field. This 
group works directly with, and influences the scientific commu-
nity, which ultimately needs to lead in adoption of alternatives. 
Development of more organized research opportunities to 
support adoption of 3Rs practices, for example, through the 
initiation of an OIE Collaborating Center on laboratory animal 
science and welfare in conjunction with the Institute for Labo-
ratory Animal Research (ILAR), will only enhance the process 
in the long term.

International Development and Organization 
of Laboratory Animal Science

History, mission, and organization of ICLAS. In the wake of 
World War II, medical research and the associated use of animal 
models surged globally. With this rapid growth in animal-
dependent research, concerns regarding disparities in animal 
quality and standards of care became apparent to a number of 
national and international science associations. From address-
ing these concerns came the creation of what is now ICLAS.

The original associations whose actions led to ICLAS’s forma-
tion were the International Union of Biologic Sciences (IUBS), 
the Council of International Organizations of Medical Sciences 
(CIOMS), and the United Nations Educational, Scientific, and 
Cultural Organization (UNESCO). In 1955, IUBS appointed a 
committee to evaluate problems in science fields that relied on 
animal research subjects. Also that year, UNESCO requested in-
ternational information on the production and use of laboratory 
animals; CIOMS was the lead on providing this information. At 
a meeting in Paris in 1956, members representing these and other 
international associations agreed to establish the International 
Committee on Laboratory Animals (ICLA) as an independent 
nongovernmental scientific committee, with the ideal of raising 
standards in laboratory animal use on a global basis. UNESCO 
provided financial backing for ICLA until 1962, at which time 
ICLA was able to establish its own support.

Initially, ICLA was composed of 7 members, representing 
CIOMS, IUBS, UNESCO, and constituent members of the asso-
ciations comprising the IUBS. Over the ensuing years, the ICLA 
held annual meetings at which the membership and governance 
mechanisms were developed, and the constitution, bylaws, and 
policies were established.5 ICLA became a Scientific Associate 
member of the International Council of Scientific Unions (ICSU) 
in 1975, and in 1984 was recognized as an Inter-Union Com-
mission by the ICSU. In 1975, ICLA changed its name to the 
International Council for Laboratory Animal Science (ICLAS). 
In 1980, ICLAS was granted Observer status in the World Vet-
erinary Association (WVA).

The mission of ICLAS is to promote and coordinate the 
development of laboratory animal science throughout the 
world, particularly in developing countries. The council fosters 
international collaboration, quality definition and monitoring 
of laboratory animals, the collection and dissemination of infor-
mation on laboratory animal science, and harmonization in the 
care and use of laboratory animals. ICLAS encourages humane 
use of animals in research by recognizing ethical principles and 
by promoting 3Rs tenets.14

ICLAS membership categories have evolved over the years. 
Currently, there are 6 categories of membership. National Mem-
bers are countries that are represented by a person appointed 
by an appropriate national body concerned with the direction 
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mittee is a scholarship program (http://iclas.org/committees/
education-and-training-committee/iclas-scholarship-program-
for-veterinarians-in-laboratory-animal-science-and-medicine) 
for veterinarians who desire training in laboratory animal 
science and medicine but who live and work in regions where 
educational opportunities in this field are limited or unavail-
able. The scholarships are provided for designated programs in 
which the training is completed primarily online in a modular 
format, and onsite experiential learning requirements are of 
limited duration. Upon completion, these programs provide 
participants with a certificate or degree, which can be used to 
demonstrate specialized training or knowledge in laboratory 
animal medicine. The program is designed to assist veterinar-
ians to complete meaningful training that requires minimal 
time away from their workplaces and homes. The program 
is endorsed by the OIE and the International Association of 

The ICLAS Ethics and Animal Welfare Committee bases its 
priorities on the principles that decisions regarding the welfare, 
care, and use of research animals should be guided by scientific 
knowledge and professional judgment, reflect ethical and social 
values, and consider the potential benefits and effects on the 
wellbeing of research animals. This committee has created Ethi-
cal Guidelines for Researchers and Guidelines for Reviewers 
and Editors, which are available on the ICLAS website (http://
iclas.org/committees/ethics-and-animal-welfare-committee).

The ICLAS Education and Training Committee promotes 
and harmonizes education and training in laboratory animal 
science, particularly in regions where such opportunities are 
few or nonexistent. On the ICLAS webpage, the committee 
provides a resource that lists educational programs and re-
sources by global region or country, according to information 
provided by regional contacts. A current initiative for this com-

Figure 1. Global distribution of regional ICLAS members and associations. Membership categories (National, Scientific/Union, Institutional, 
Association, Affiliate, and Honorary) are defined in the text. Additional information about specific members and membership categories can be 
found at the ICLAS website (www.iclas.org).
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The Practice of Laboratory Animal Medicine 
Throughout the World

Laboratory animal veterinarians are professionals who by 
virtue of interest, experience, and training are specialized in 
working with and caring for laboratory animals. They are 
integral members of the research team and provide veterinary 
support for model development and implementation as they 
work to safeguard animal wellbeing.16 Although basic vet-
erinary education imparts some of the specialized skills and 
information necessary to work with laboratory animals, the 
diversity and complexity of the laboratory environment and 
the species used within that environment generally require 
additional experience and training.1,21

Several associations and federations of laboratory animal 
veterinarians have been convened nationally and regionally 
(Figure 2), and these serve as forums for the exchange of in-
formation, recruitment of veterinarians into laboratory animal 
medicine, provision of continuing education, and development 
of guidelines and best practices, as well as other activities, in-
cluding regional or national representation of laboratory animal 
veterinarians. There are minimal requirements for membership 
in most of these professional associations, and they do not con-
duct certifying activities to gauge the extent of knowledge and 
skill base of their members. These organizations are meant to 
be inclusive of all veterinarians with an interest in laboratory 
animal medicine and often serve as the umbrella organization 
within which the specialty is constituted. Members of Colleges 
of Laboratory Animal Medicine may also hold membership in 
such associations.

Veterinarians undertaking the practice of laboratory animal 
medicine can demonstrate specific competency by becoming 
certified by an established group of specialists (also known 
as a College of Laboratory Animal Medicine [CLAM]) who 
have defined a set of skills and knowledge that each member, 
typically called a ‘Diplomate’, should possess. CLAM and their 
standards are often monitored by a regional veterinary specialty 
board, such as the American or European Board of Veterinary 
Specialties, to ensure consistent quality and consistency of 
processes for initial and continued certification of veterinary 
specialists. CLAM consist of specialists in veterinary medicine 
who have been certified to be competent in their specialty by 
virtue of training, experience, research, and publication, in ad-
dition to demonstration of the necessary knowledge and skill 
base required to pass an examination developed and adminis-
tered by their peers. Independent CLAM exist on a country or 
limited regional basis. Each College has many members, who, in 
addition to their demonstrated proficiency in laboratory animal 
medicine, may possess subspecialization expertise, achieved 
through additional board certification or graduate training, 
in a variety of areas (for example, animal welfare, pathology, 
genetics, surgery, preventive medicine, animal behavior) that 
have direct bearing on the care, use, and wellbeing of labora-
tory animals.

History, mission, and organization of IACLAM. The Interna-
tional Association of Colleges of Laboratory Animal Medicine 
(IACLAM; www.iaclam.org) was conceived in 2005 and formal-
ly constituted in 2006.9,19 It is a global organization that brings 
together national and regional CLAM with the goal of provid-
ing a common platform at the global level for communication 
among and representation of these colleges and their diplomates 
in various activities. IACLAM is an association of CLAM and, 
as such, does not conduct independent certification of veterinar-
ians. Appointed representatives of these colleges serve on the 
IACLAM Board of Directors. IACLAM also serves as a global 

Colleges of Laboratory Animal Medicine (IACLAM) and has 
received financial support from various associations for labora-
tory animal science and medicine and from partners in industry.

ICLAS has supported the development of regional commit-
tees for Europe, Asia, the Americas, Africa, and Oceania (Figure 
1). Regional committees are charged with supporting laboratory 
animal science educational opportunities and collaborations, 
providing assistance for national and regional associations, 
and aiding with the development of regulatory guidelines in 
regions where laboratory animal science is emerging. Diversity 
in language and cultural norms, economic disparities among 
nations, differences in the interest and power of governments 
to enact and enforce regulations, and large geographic distances 
in the regions present challenges for these committees. ICLAS 
has limited financial resources and, as such, requires regional 
committees to seek other sources of financial support for the 
majority of their regional activities.

The ICLAS Laboratory Animal Quality Network was es-
tablished in 2006 as a joint initiative of ICLAS and various 
laboratories involved in monitoring the health or genetics of 
laboratory animals. This network has as its goal maintenance 
and improvement of the quality of animals used in research, 
as well as raising awareness of the importance of high quality 
laboratory animals within the international scientific commu-
nity. The ICLAS Laboratory Animal Quality Network runs 2 
programs: a Performance Evaluation Program for Diagnostic 
Laboratories, which enables diagnostic laboratories to monitor 
the sensitivity and specificity of health monitoring assays; and 
the Genetic Quality Monitoring Program, which is focused on 
colony monitoring for research facilities and suppliers breed-
ing rodents. In addition to providing guidance and advice on 
genetic quality testing, the Genetic Quality Monitoring Program 
assists with developing self-assessment programs for genetic 
monitoring and promotes education and training to enhance 
awareness of the importance of genetic quality in research 
rodents.

Recently, ICLAS has collaborated with CIOMS in revising 
the International Guiding Principles for Biomedical Research 
Involving Animals.2 Like the original 1985 International Guiding 
Principles, the revised Principles are intended to be used by the 
scientific community to guide the responsible use of vertebrate 
animals in scientific or educational activities. In particular, the 
Principles are designed to assist countries in developing pro-
grams for the humane care and use of animals in research and 
education, especially those entities operating without national 
regulations. The revised Principles specifically state that “The 
tenets of the Three Rs—Replacement, Reduction, and Refine-
ment—should be incorporated in the design and conduct of 
scientific and/or educational activities that involve animals.”2 
The Principles reference the use of alternatives, using the mini-
mum number of animals necessary to achieve the scientific or 
educational goals, and refinement of experimental techniques.

Future directions for ICLAS. The ICLAS mission is central 
to advancing the 3Rs globally as animal research facilities are 
founded or expand in nations with emerging economies. The 
quality of science carried out with experimental animal mod-
els and its international acceptance benefit directly from the 
ideals, collaboration, and harmonization that ICLAS seeks to 
promote. That is, animals of defined genetic background and 
health status; the incorporation of ethical considerations in 
experimental design, review, and conduct; consistency in report-
ing of research results; and training and continuing education 
of laboratory animal scientists and researchers all promote the 
application of the 3Rs.
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International efforts of IACLAM. Because of its unique role 
in providing international expertise in laboratory animal 
medicine, IACLAM has developed both formal and informal 
relations with other pivotal organizations having an interest in 
the use of animals for research, testing, and education. These 
organizations include ICLAS, ILAR, OIE, and WVA. In addition, 
the American and Korean CLAM have established formal rela-
tionships with AAALAC through membership on AAALAC’s 
Board of Trustees.

IACLAM has positioned itself to assist laboratory animal 
medicine specialists in countries where nascent colleges of 
laboratory animal medicine are beginning to organize (http://
iaclam.org/documents/IACLAM%20Associate%20Member-
ship%20-%20Guidance%20to%20Applicant%20Colleges.pdf). 
IACLAM can offer assistance in determining the structure of 
these new Colleges so that they are organized in a manner 
consistent with the current colleges in Asia, Europe, and the 
United States.20 In addition, IACLAM members are active in 
developing veterinary curricula in laboratory animal medicine 
as well as defining regional standards for veterinary care of 
laboratory species.1,15,17,20

IACLAM members have participated in the development of 
ICLAS guidelines on a range of topics including humane end-
points, animal user training, protocol review, and genetically 
modified animals. Most recently, IACLAM has collaborated 
with ICLAS to support an international scholarship that will 
provide training to laboratory animal veterinarians in countries 
with emerging economies.18

IACLAM Board members have served on the ILAR Council 
and, more specifically, on the International Committee of the 
Council. Such dual service ensures the coordination of activi-
ties and allows for collaboration on topics of mutual interest. 
For example, IACLAM and ILAR representatives coauthored 
an article that compared guidelines regarding adequate veteri-
nary care for animals in research from around the world.22 In 
addition, IACLAM contributed to the ILAR-hosted 2008 confer-
ence, “Animal Research in a Global Environment: Meeting the 
Challenges,” by chairing sessions and providing speakers to 
address topics of global importance, such as difficulties of and 
opportunities for harmonization and operational and training 
issues associated with working across different standards in 
different countries.11

The OIE is recognized as a reference organization by the 
World Trade Organization and, as of May 2014, has a total of 
180 Member Countries and Territories. IACLAM Board mem-
bers have served on an OIE ad hoc working group to advise on 

body of experts for those organizations and persons seeking 
advice and expertise from recognized veterinary specialists 
in the care, use, and welfare of laboratory animals. IACLAM 
assists individual laboratory animal medicine specialty organi-
zations, including member colleges, to promote the welfare and 
responsible use of laboratory animals through the certification 
of veterinary specialists, development of educational programs, 
and dissemination of information relevant to the field and by 
serving as research partners.20

IACLAM currently consists of 4 member colleges, the Ameri-
can College of Laboratory Medicine (ACLAM, www.aclam.
org), founded in 1957; European College of Laboratory Animal 
Medicine (ECLAM, www.eslav-eclam.org), founded in 1999; 
Japanese College of Laboratory Animal Medicine (JCLAM, 
http://plaza.umin.ac.jp/jclam/start/index.html), founded 
in 1998; and Korean College of Laboratory Animal Medicine 
(KCLAM, http://www.kclam.org/www/english/01.html), 
founded in 2006. Currently, the membership of the 4 colleges 
totals approximately 1155 active diplomates in 24 countries 
(Figure 3).

Membership in a CLAM and its influence on the 3Rs. All 
member Colleges of IACLAM impose additional postveterinary 
training or experience requirements that range from 2 to 6 y be-
fore eligibility is conferred to sit for the certifying examination. 
Internationally, formalized training programs have proven to 
be the most common route for veterinarians to become board-
certified in laboratory animal medicine. Approximately 61% of 
all diplomates have gone through a formal training program, 
and the remaining 39% have used a practice option with men-
toring to prepare for board certification. The practice option is a 
viable route for veterinarians to approach board specialization, 
and most colleges recognize this option. Therefore, board certi-
fication of veterinarians from countries without formal colleges 
of laboratory animal medicine is an attainable goal, particularly 
with mentoring support.

Diplomates of IACLAM member Colleges are employed in a 
variety of biomedical research activities in academia, industry, 
government, and not-for-profit research institutions. Roughly 
66% of diplomates hold additional postDVM academic degrees, 
with 38% of diplomates holding doctoral degrees in a variety 
of subjects. This characteristic attests to their many years of 
training en route to specialization. Laboratory animal veteri-
nary specialists therefore represent a knowledgeable group of 
persons who bring significant value to the research community.

The recruitment of veterinarians to this specialty and their 
retention is a common goal for all colleges of laboratory animal 
medicine and should be a goal of the scientific community in-
ternationally to ensure high standards of care and wellbeing of 
research animals. It is critical that provision of veterinary medi-
cal care and oversight is tailored to the unique needs and uses of 
the diversity of species housed in research facilities. IACLAM’s 
promulgation of advanced veterinary medical training is central 
to ensuring that the veterinarian has the appropriate skill set 
and experience, and to ensuring implementation of the 3Rs in 
this highly specialized environment.

Figure 2. National and regional associations for laboratory animal veterinarians. These associations require members to be veterinarians but 
represent professional interests only and do not certify competency in laboratory animal medicine.

Figure 3. Geographic locations of Diplomates from all CLAM.
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interconnectedness and a sense of responsibility for laboratory 
animal wellbeing among research animal users and caregivers.
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is to promote animal and human health and wellbeing through 
sustainable and humane use and management of animals. The 
WVA’s constituency comprises more than 70 national veterinary 
associations and 10 international associations of veterinary spe-
cialists. IACLAM is the only international specialty college in the 
WVA. IACLAM members have served on the WVA Council and 
have worked with other Council members to develop a harmo-
nized curriculum for veterinarians and to generate guidelines for 
veterinary leadership in promoting animal welfare.6

Overall, IACLAM, as an international organization, pro-
vides a readily accessible source of expertise from credentialed 
specialists in laboratory animal medicine. The wide spectrum 
of subspecialties coupled with the breadth of experience and 
familiarity with the range of laboratory animals used in bio-
medical research provides a platform for assisting the global 
biomedical research community and other international bodies 
in providing for the appropriate care, use, and wellbeing of ani-
mals in research environments. As noted previously, IACLAM 
partners national and international organizations to advance 
laboratory animal science and medicine. Finally, IACLAM is in a 
unique and enviable position to foster education, dialogue, and 
scientifically based analyses of components of laboratory animal 
care and use that will advance the implementation of the 3Rs.

Summary and Conclusions
Changing global attitudes about long-standing research 

practices and the welfare of laboratory animals is a long-term 
and incremental process. The end goal is harmonization of good 
management practices, with the aim of ultimately improving 
laboratory animal welfare, reducing laboratory animal use, and 
ensuring that research animals are incorporated into studies 
only when absolutely necessary. Changes in practices can be 
regulated and legislated, and although this process provides 
an impetus for amending practices to meet a minimal standard, 
true transformative change is often voluntary, brought about 
by increased education, training, and awareness and frequently 
occurs within a community. ICLAS and IACLAM seek to sup-
port such voluntary change in a global manner by promoting 
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