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Temperature: An Underutilized Indicator of Animal Health

IACUCs oversee institutional compliance with regulations such as the Animal Welfare Act (AWA) and 21
CFR Part 58 (Good Laboratory Practice for Nonclinical Laboratory Studies), which mandate routine, well-
documented monitoring of animal health and well-being. While parameters like weight, behavior, and food
intake are regularly observed, core body temperature remains an underutilized but vital physiological

marker.

Fluctuations in temperature can signal early signs of infection, inflammation, systemic stress, or
adverse drug reactions—often before these issues are externally visible (Castelhano-Carlos & Baumans,
2009; Balcombe et al., 2004). Despite its value, temperature monitoring is often underused in routine
practice due to limitations in conventional methods and available technology.
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Challenges of Traditional Monitoring Methods

Despite its well-established diagnostic value, continuous or minimally invasive body temperature

monitoring has not yet become a universal standard in laboratory animal care, primarily due to historical

technological and logistical constraints.

Traditional methods, such as rectal thermometry, require manual handling and technician presence in

animal rooms, both of which can_induce stress responses that may confound physiological data and

compromise animal welfare (Hurst & West, 2010; Balcombe et al., 2004).

Repeated handling also introduces environmental variability that can affect research reproducibility.
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Emerging Technology: RFID-Based Temperature Microchips

Recent advances in RFID-enabled microchip technology now offer a minimally invasive,
automated alternative. Subcutaneously implanted temperature transponders —including those
developed by Unified Information Devices, Inc. (UID) —enable real-time, continuous monitoring of
body temperature without disturbing the animals.

When integrated with the UID Mouse Matrix

platform, these systems also track activity, RFID .\N
providing a comprehensive and non-disruptive Antenna r_;

wellness profile that is particularly valuable in

metabolic studies, or circadian rhythm investigations
(Balcombe et al., 2004; Hurst & West, 2010).
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sensitive research environments, like ABSL-3/4 labs, ‘

As these technologies become more accessible
and cost-effective, they present a valuable
opportunity for institutions to enhance both
animal welfare and the scientific integrity of their
studies.

Temperature Microchip

Precision Matters in Preclinical Research

Accurate and consistent body temperature measurement is crucial for detecting subtle physiological
changes related to infection, inflammation, or post-surgical complications in
GLP-compliant studies, where data integrity and reproducibility are non-negotiable.

Temperature deviations exceeding +0.1°C, if undetected due to insufficient measurement
precision, can obscure early indicators of fever or hypothermia, delay critical interventions, and
compromise data quality (Vinkers et al., 2019; Overton et al., 2021).

In preclinical research areas such as pharmacology, metabolic studies, and circadian biology,
maintaining strict control over thermoregulatory parameters is essential, as even slight
fluctuations can significantly influence experimental outcomes

(Brown et al., 2022; Albrecht et al., 2020).



Choosing the Right Tools for Reliable Data

Many commercially available temperature-sensing microchips, such as those from HomeAgain and
BMDS report temperature accuracies of +0.18°C (HomeAgain) and +0.4°C (BMDS), which fall short of

the precision required for sensitive experimental protocols (van der Vinne et al., 2015).

In contrast, UID's temperature microchips offer validated +0.1°C accuracy (from 30°C to 46°C)
with long-term calibration stability, aligning with the stringent requirements of GLP-compliant
research and high-resolution physiological monitoring. When selecting temperature microchips for
preclinical studies or animal welfare applications, it is essential to understand the level of accuracy
required to maintain scientific validity.

Researchers should consider requesting a “certificate of accuracy” from the manufacturer to verify

that the product meets performance standards suitable for their study objectives.
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Scientific and Operational Benefits

Continuous, high-resolution physiological temperature monitoring supports both
ethical animal care and scientific excellence. The benefits include:
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A New Standard for Preclinical Research

By aligning with frameworks such as the AWA, the Guide for the Care and Use of Laboratory Animals,
and FDA GLP regulations, UID’s technologies set a new standard for integrating ethical responsibility
with scientific rigor. Real-time monitoring using high-precision tools enables early recognition of distress
or disease progression and enhances the accuracy of humane endpoint determination—key factors in
both compliance and animal care.

Moreover, minimizing human interaction helps maintain natural circadian and behavioral patterns,
improving reproducibility and reducing confounding variables (Refinetti & Menaker, 1992). As these
innovations become more accessible, they offer a meaningful leap forward in both the quality of
research outcomes and the welfare of the animals involved.
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