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L http://www.nvri.gov.tw/Module/NewsContent/NewsFile/900/868.pdf (last visited
Nov. 20, 2015).
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Reduction alternatives allow comparable amounts of data to be obtained from
fewer animals or more information to be obtained from a given number of animals.
The number of animals used should be the minimum necessary to test the
experimental hypothesis and give statistically usable results.

Refinement alternatives are methods that eliminate or minimize pain and
distress or enhance animal well-being. Assessments of animal pain and distress are
currently based on subjective evaluation of abnormal behavior and appearance.
Because proper evaluation of pain relies largely on the ability to understand the
behavior and needs of each species of laboratory animal, it is best for investigators to
assume that a procedure that inflicts pain and distress on humans will inflict pain and
distress on animals. Much pain and distress can be diminished or eliminated with the
proper use of anesthetics and analgesics. Researchers can enhance animals'
well-being by using environmental enrichment techniques, such as proper handling,
appropriately sized cages, and group housing of social species.

Replacement alternatives are methods that use organisms with limited

sentience or that do not use whole animals. They include improved information

CERY O RRBPHL S FREH LT
http://animal.coa.gov.tw/htmli3/index_04_1 1.html (last visited Nov. 20, 2015).
> Alan M. Goldberg, Joanne Zurlo, and Deborah Rudacille, The Three Rs and
Biomedical Research, 272 Science 1403 (1996).



exchange to avoid unnecessary repetition of animal experiments; physicochemical
techniques and structure-activity relations; mathematical and computer models; use
of invertebrates, plants, and microorganisms; in vitro methods; and human studies,
including the use of human volunteers, postmarketing surveys, and epidemiology. In
the biomedical sciences, in vitro methods are increasingly being used, not because
they provide precisely the same information as do animal studies but because they
offer the best scientific approach. Such methods often use results from past animal

studies as a basis for cellular and molecular investigations.
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7 WMA Statement on Animal Use in Biomedical Research, adopted by the 41 World
Medical Assembly, Hong Kong, September 1989; and revised by the 57th WMA
General Assembly, Pilanesberg, South Africa, October 2006. " &P < S fui% !
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