FACILITIES DESIGN

Designing for the Implementation of the 3Rs

By Germain F. Rivard, DVM, PhD
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The Three Rs concept of Russell & Burch (1) has become a uni-
versal guiding principle for the ethical evaluation of animal-based
research protocols. The principles of refinement, reduction, and re-
placement consist of methods for reducing the stress placed on ex-
perimental animals (2), obtaining comparable levels of information
from the use of fewer animals in scientific procedures or for obtain-
ing more information from the same number of animals, and for
replacing experimental animals with non-sentient alternatives. Such
methods use improved experimental design that eliminates contami-
nants and minimizes variables. Implementation of the 3Rs, while
using the minimum number of animals without loss of valid data,
leads to a reduction in animal use.

Since laboratory animals are living beings that are sentient and
respond to scientific procedures, it is a challenge to improve experi-
mental design in a manner that would control all variables. In fact,
it has long been recognized that biological observations from ani-
mals are superimposed on a background of variability (4). The source
of variables is from a triangular interplay of genetic, health, and
environmental factors (see diagram below). For that reason, few pa-
pers refer to improved experimental designs and statistical analysis.
Strategies such as use of in vitro systems wherever possible; detec-
tion of biological and/or behavioral alterations with videotape and
behavioral assay; interpretation of data by software analysis of the
investigated conditions (treatments, genetic condition, social status);
use of pilot studies before undertaking large-scale experiments; and
control of genetic and health variations by using inbred strains and
healthy, pathogen-free animals (5) are among the types of improve-
ments that can be made. Other approaches of refinement are the
practice of bundling of activities (such as physical examination or
vaccination), improving caging, providing novel environmental en-
richment, using the most updated medical and research equipment,
and finding alternatives to animal use. Methods of reduction re-
quire justification and careful planning of studies and optimally uti-
lizing individual animals. Replacement of live animals, when ac-
ceptable, is possible with sacrificed animals, non-animal models,
training videos, and online courses (6). This document reviews an
animal facility design that advances the implementation of the 3Rs
by controlling environmental factors such as temperature, relative
humidity, and air composition for species-specific, optimal and stable
environmental conditions. This type of design seeks to eliminate
environmental contaminants and minimize variables.

Animal facility designers should be concerned about the 3R prin-
ciples. In fact, realization of four performance goals in facilities de-
sign can help achieve the implementation of the 3Rs.

e Provide for the health, well-being, and welfare of the animals

and their users

Genetic Health

Environment

Figure 1.

* Facilitate animal research

* Minimize experimental variables

* Meet current and future needs, i.e. flexibility

Considering these four performance goals, the following criteria
should be utilized in designing the animal facility.

1. Engineering controls should eliminate environmental contami-

nants and minimize variables (7).

2. Layout and equipment should facilitate traffic flow patterns,
husbandry practices, experimental procedures, and sanitation
processes.

3. Materials and finishes should be durable, impervious, and re-
sistant to damage and chemicals.

4. Good indoor air quality should be available to the animals and
their users at all times.

5. Room and cage ventilation should eliminate air recirculation
and contaminants at the source.

6. Species-specific, optimal, and stable environmental conditions
should be provided for all care and use activities.

7. Architecture and engineering controls should create barrier at
facility, room, and cage levels.

8. Adequate space should be provided for animal procedures and
for the purposes of bundling activities, conducting pilot stud-
ies, training care and use workers, and segregating clean and
dirty activities.

The animal facility should be located to facilitate receipt of animals
and supplies, removal of wastes, and access to users. The location should
also preclude public access and animal and cage traffic through public
areas. The facility should be situated such that reliable services (water,
electricity, sewage disposal) and access to high quality air (exhaust air
does not enter the facility or other buildings) are available.

There are 22 basic components of an animal facility where design
improvements can advance the implementation of the 3Rs. These
are listed below. In addition to these components, a designer consid-
ering implementation of the 3Rs should address functional adjacen-
cies and traffic flow patterns between areas of an animal facility.
Moreover, materials and finishes, plumbing, electrical, environmen-
tal monitoring systems, security, and safety equipment are all essen-
tial considerations when designing an animal facility. Finally, envi-
ronmental conditions that are species-specific, optimal, and stable
are the most important aspects of a well-designed facility, which can
prevent introduction of contaminants and variables that can affect
animals, personnel, environment, or research protocols.

L. The basic room/space components of an animal facility are:

a. Animal holding rooms

b. Janitorial closets

c. Procedure rooms

d. Necropsy

e. Surgery area

f. Personnel office and reception area

g. Clean and dirty loading docks

h. Personnel changing rooms

i. Animal reception area(s)

j. Laundry facilities

k. Feed and bedding storage

L. Toilets

m. Waste storage

n. Staff break and meeting room(s)

0. Waste elimination area

54 CONTEMPORARY TOPICS © 2004 by the American Association for Laboratory Animal Science

Volume 43, No. 6 /November 2004




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AlbertusMTStd
    /AntiqueOliveStd-Bold
    /AntiqueOliveStd-Nord
    /AntiqueOliveStd-Roman
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /Batang
    /BernhardModernStd-Italic
    /BernhardModernStd-Roman
    /BickhamScriptStd-Bold
    /BirchStd
    /BlueIslandStd
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BrushScriptStd
    /CaflischScriptPro-Regular
    /CalcitePro-Regular
    /CelestiaAntiquaStd
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlackStd
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FloodStd
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Italic
    /Gautami
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GillSansStd
    /GillSansStd-BoldCondensed
    /GillSansStd-Condensed
    /GillSansStd-Italic
    /Haettenschweiler
    /Impact
    /IsabellaStd
    /KabelLTStd-Black
    /KabelLTStd-Book
    /KabelLTStd-Heavy
    /KabelLTStd-Light
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /Latha
    /LithosPro-Black
    /LucidaConsole
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /Moonglow-Regular
    /MS-Mincho
    /MSOutlook
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /NyxStd
    /Optima
    /Optima-Black
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalatinoLTStd-Bold
    /PalatinoLTStd-BoldItalic
    /PalatinoLTStd-Italic
    /PalatinoLTStd-Roman
    /PostinoStd
    /Raavi
    /ReliqStd-BoldActive
    /Shruti
    /SimSun
    /StencilStd
    /Sylfaen
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Regular
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /UtopiaStd-Bold
    /UtopiaStd-BoldIt
    /UtopiaStd-Italic
    /UtopiaStd-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 305
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 305
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [864.000 684.000]
>> setpagedevice


