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Evaluation of a Microchip Implant System Used
for Animal Identification in Rats

D. J.Ball, G. Argentieri, R. Krause, M. Lipinski, R. L. Robison, R. E. Stoll, and G. E. Visscher

A l-year study was undertaken in ratsto evaluate a new
microchip-based animal identification system (BioMedic
Data Systems, Inc., Maywood, N.J.). Each animal wasim-
planted withaminiatureradiotransponder that wascapable
d transmitting a uniqueidentification number. Thesystem
provided proper identification of each animal and permitted
datatobeadded automatically toacomputer databasefile.
Theimplanted transpondersproducednoadverseclinical or
histopathological side effectsin therats.

Currently, laboratory animalsare identified by ear pun-
ching, ear tagging, toeclipping, or tail tattooing (1-4). These
techniqueshaveservedrelatively well; however,recent atten-
tion by animal welfare groups, as well asscientific and
economicissues, have pointed out inadequaci esin these con-
ventional procedures (5).Furthermore, some commonly us-
ed animal marking techniquesoccasionallylead toinfection,
which canthen affectresultsor thelong-term health o a col-
ony (6). I n addition, tumor induction at the site of ear tag
placement has been reported in rats (7).

For these reasons, a 1-year study was undertaken to
evaluateanew animal identificationsystem. Thissystemin-
volvedimplantation d a miniatureradiotransponder which
was capable of transmitting a unique number. The basic
system included the transponder, a low-power frequency
reader,andadigital display unit. For our purposes,thedisplay
unit wasinterfaced to a computer for datacollection.

Our goalsin thisstudy werethreefold: (Lto evaluatethe
implant-tissueinterfaceaswell asthesurfaced themicrochip
over al-year period; (2)to assessthepotential effectsd this
implantable device on animal health; and (3) to evaluate
mechanical, electronic and data processing.

A miniaturetransponder that waspreprogrammed withits
ownpermanent, unalterable number washermetically sealed
inaninert glasscapsule. Theimplant was sterilized by the
manufacturer according to the Guidelinefor Industrial
Ethylene OxideSterilization of Medical Devices(8). Whenthe
subcutaneously implanted transponder wasinterrogated by
avery low power radio-frequency signal, it transmitted the
encodedidentifying number toa“reader”that interpreted the
number and transferred it to a computer.

From the Sandoz Resear ch I nstitute, East Hanover, NJ 07936 (Argentieri,
Krause, Lipinski, Robison), Boehringer Ingelheim Pharmaceuticals, Inc.,
Ridgefield, CT 06877 (Ball), CetusCor por ation,Emeryville, CA 94608 (Stoll)
and Roche Dermatologics, Nutley, NJ 07110 (Visscher).

Twenty mal eand twenty femal eSprague-Dawley rats(CD,
VAF~) (CharlesRiver Laboratories, Inc., Kingston, N.Y.)
wereusedinthisstudy. They wereapproximately 6to 7 weeks
d ageatthestart o thestudy. Onstudy day 1 each animal
had animplantabl e microidentification(IMI) transponder im-
planted subcutaneously initsmid-dorsal region, under asep-
tic conditions. The animal swere prepared for implantation
by swabbingtheimplant areawith 70%ethanol. Theanimals
wererestrained physically while asecondtechnicianinjected
the implant viathe 12-gauge needle implantation device
which wassupplied by the manufacturer. A new presteriliz-
ed needlewas used for each injection. I n study weeks 2, 12,
26, and at termination o thetest periods, i n study week 52,
fiveanimal sd each sex weresacrificed by CO, asphyxiation
for postmortem eval uation o theimplant site. A macroscopic
evaluation d thetissuesurrounding thei mplantwasperform-
ed on each animal. Tissue sectionsd theimplant site(skin
and subcutis) and underlying muscletissue were prepared
for histopathologic examination. At each necropsy, a
transponder from one mal e and one femal e was dissected
carefully fromthetissuesiteand evaluated by scanning elec-
tron microscopy (SEM) for possible structural changes.

Theelectronic animal identificationsystem waseval uated
functionally on a weekly basis asfollows. The animal was
removedfrom itscagethen placed proximal tothelow-power,
radio-frequency reader. Thetransponder responded to the
signal, and a10-digit alpha-numeric code wasdisplayed by
thedigital display unit. Inaddition,weinterfaced thedisplay
unittoacomputer. The codenumber wascross-referenced by
acomputer-driven protocol that provided theoperator with
afive-digit animal number which was assigned by our
laboratory.

Comparisons d body weight and food consumption were
based on historical control datafrom previousl-year rattox-
icity studiesconductedin our laboratories. Noeffectson nor-
mal body weight gain or food consumption (data not
presented) were seen in thisstudy when compared to the
historical control data. No pal pable massesweredetected at
theimplant site during thisperiod, and thegeneral health
o these animal s was considered normal.

Grossly, the microchipswerefound easily, in all cases, in
thesubcutaneoustissue, with novisible tissue reaction sur-
rounding the implant sites. Tissue sections d the implant
siteswerecharacterized by thin rimsd immaturefibrouscon-
nective tissuewith occasiona subacute inflammatory cells
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Figurel A photomicrographd theIMI implant site after 52 weeks.
Only avery thin rim d fibrous connectivetissuesurroundstheim-
plant site. Nohemorrhage, necrosis,or inflammatory reactionisseen.
Hematoxylin and eosin stain. Scale bar = 1000 micrometers.

Figure 2. Scanning electron micrograph o IMI transponder 52
weeks postimplantation. The general morphology o both the glass
capsule and polypropylenesheath werecomparabl e to transponders
beforeimplantation. Higher magnifications revealed comparable
results.

present i nthesubcutis 2 weeksafter implantation. At later
times(weeks12, 26, and 52), very thinrimsd maturefibrous
connectivetissuewere seen surrounding theimplant sites,
with noevidenced persistentinflammatory reaction (Figure
1).Occasiona hair shafts(introducedat thetimeadf implant-
ation), associated with aslight granulomatous response, were
found admixedintheconnectivetissue. Thetissueresponse
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totheimplanted transponders wasinconsequential .

Examination of the transponders by SEM at weeks
2,12, 26, and 52 postinj ectionreveal ed nomorphol ogical tera-
tionsasaresult o implantation(Figure 2). Theglasscapsule
had asmooth, homogenoussurface. The polypropylenesheath
that covered oneend dof thetransponder had amanufactured
holeat itsclosedend. I tssurface wascharacterized by scratch-
es, ridges, and other irregularities.

The system presented hereisareliable, easy-to-use,
nonadverse,identification system. TheIMI transponder isim-
planted easily. Presently, in our laboratory, two teams (two
technicianseach) routinely implant approximately 250rats
an hour under aseptic conditions. Theused thetransponder
necessitates used theel ectronicreader connectedto adigital
display. Thecompletepackagecanbeinterfaceddirectly with
anonlinecomputer system, asitisinour laboratory,oritcan
be used asastand-al oneidentification system. Theused the
IMI transponder resultsinimproved quality control df animal
identification anddatacollection. I nthisstudy, weobserved
noelectronicmicrochipfailuresin4,733individual interroga-
tionsthat utilized the complete IMI system interfaced to a
computer-driven protocol.
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