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1. Background and purpose

While biological safety evaluation is required to obtain approval of medical devices contacting with human bodies,
development of an alternative method to animal experiments is desirable, from the viewpoint of animal protection.

Sensitization tests specified in Japanese guidance are all in vivo test methods. Although ISO/TC 194 is revising ISO
10993-10 to add various i vitro methods for sensitization, the test package required for accurately evaluating the toxicity of
medical devices has not been established.

Model animals, artificially induced with a specific disease, are used in general non-clinical studies in the development of
medical devices for humans. On the other hand, companion animals (diseased animals) that spontaneously develop terminal
diseases such as cancer retain immune function and the pathology of the chronic disease is reflected in target-affected areas
and/or other organs. Therefore, tests using diseased animals may be used as a valuable non-clinical method to confirm the
safety and efficacy of medical devices with innovative techniques. Since the treatment is performed by a veterinarian, and the
cost is paid by the company, the system is likely to be acceptable to animal welfare organizations. While the U.S. is leading
the way in research in the pharmaceutical field, the country applied the system to the medical device field is only in Japan.

From these backgrounds, we developed a test package alternative to animal experiments for sensitization, and conducted a
research contributable to develop a safety and efficacy evaluation system for medical devices using diseased animals.

2. Summary of results
1) Study on the development of alternative methods for sensitization testing

In this study, we focused on the Key Event (KE) of sensitization response and developed an in vitro alternative method
package that can be used as a sensitization test for medical devices. Although the OECD has proposed various in vitro
sensitization assays for chemicals, the KE1 and KE2 evaluation methods applicable to all of polar solvent extracts, non-polar
solvent extracts, and organic solvent extracts required for the evaluation of medical devices were limited to peptide binding
tests (ADRA) and test system using reconstructed human epidermis (RhE) model such as IL-18 RhE Assay, SENS-IS,
EpiSensA, and SenCee Tox, respectively. GARD, the KE3 evaluation system, could also apply nonpolar solvents, but since
it is a platform-based 200-gene expression analysis, we attempted to modify h-CLAT method that is widely used.

The IL-18 RhE Assay was determined to be unsuitable for use as an in vitro alternative method for medical devices, due
to the presence of chemicals that resulted false negative. The PU sheets containing 1% DNCB, which showed distinct positive
reactions in GPMT using saline and sesame oil extracts and LLNA with sesame oil and organic solvent extracts, were also
observed to be positive in ADRA using water and acetonitrile extracts, EpiSensA with sesame oil extracts, and h-CLAT with
FBS-containing culture medium extracts, respectively, indicating that these in vitro tests correlated with the in vivo tests. The
sensitivity of EpiSensA with saline extracts was improved by increasing the exposure amounts from 5 pL in the standard
protocol to 100 pL. Six types of PU sheets containing sensitizers with different LLNA Potency Category prepared as standard
materials showed positive in both of EpiSensA with the modified exposure amounts and h-CLAT with the culture medium
extracts. In order to evaluate the correlation between in vitro and in vivo tests, GPMT using these standard materials is now
in progress. Based on these results, we propose ADRA with water and acetonitrile extracts for KE1, the modified EpiSensA
with saline and sesame oil extracts for KE2, and h-CLAT with FBS-containing culture medium extracts for KE3, as alternative
package methods for sensitization testing of medical devices.

2) Study on the establishment of a basic concept for evaluating the safety and efficacy of medical devices using diseased
animals
Therapeutic trials using diseased animals could be a new mechanism to bridge the gap between animal testing and
veterinary medicine, and animal testing and human clinical research/trials. In this study, we established the basic concept on
the safety and efficacy evaluation methods for medical devices using diseased animals from the perspective of regulatory
science in the points of the relevant legal and ethical bases and laws, applicable cases and devices, risk assessment, safety and
efficacy evaluation methods, negative control groups, historical data, and implementation systems, with the cooperation of
relevant academic societies, industry organizations, regulatory authorities, and animal welfare organizations.
Tests using diseased animals are positioned as preclinical or First-in-Human alternative studies for products that require
clinical trials. It is also useful as performance verification testing and an alternative to simulation testing, for measurement
devices. In order to conduct tests using diseased animals, it is necessary to fulfill requirements related to legal affairs,
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veterinary ethics, and animal experimentation ethics. It is also necessary to discuss whether animal clinical ethics should be
considered. This test will be conducted in collaboration with the developer of the subject device (a researcher at a university
or other institution, or manufacturers), the veterinarian responsible for the medical treatment, the owner of the diseased animal,
and if necessary, a contract research organization for safety testing that has obtained GLP conformity certification. Since
companion animals are members of the family for their owners, it is fundamental that the same attention to detail be given in
conducting tests using diseased animals as in human clinical trials.

3) Study on evaluation of tissue homology between humans and dogs

In general, age-related atherosclerosis is rarely observed in dogs because of their low LDL cholesterol. Other differences
with humans include that the sex cycle of female dogs is considered to be 1-2 times/year (rodents: 4 days per cycle), while
the hormonal balance may be modified by early contraception. However, except for low LDL and high cholinesterase levels,
the blood biochemical data are similar to clinical data in humans. In addition, it is basically homologous with humans to
oncologic diseases such as prostate cancer, and anatomical property of tissues such as bone, blood vessels, and esophagus.
Therefore, it is highly significant to obtain knowledge on the safety and efficacy evaluation of medical devices for human use
through the examination, diagnosis, and treatment of diseased animals. With regard to the strength and reactivity of tissues
affected by medical devices for human use to be tested, differences based on species, strain, and individual differences in
diseased animals need to be identified, and it is necessary to develop evaluation targets and methods that allow the degree of
the difference to be extrapolated as a category of individual differences among humans.

4) Comprehensive study on diseases naturally occurring in dogs

The top three diseases that occur naturally in domestically bred dogs are gastrointestinal, skin, and ear diseases. Model
diseases that can be applied to the development of medical devices for human use include cardiovascular, gastrointestinal,
ophthalmologic, and various spontaneous oncological diseases. In particular, since many similarities between humans/dogs
have been observed in comparative oncology studies of various genes, dogs with diseases such as breast cancer and
intravascular sarcoma are likely to be applicable for the development of medical devices for human use. In the case of
cardiovascular disease, mitral regurgitation in dogs may have applications in the development of extracorporeal circuits, valve
replacement and valvuloplasty devices. Dilated cardiomyopathy in dogs and hypertrophic cardiomyopathy in cats is
associated with thrombotic complications with a high frequency and may be used to develop thrombus trapping devices.
Bradyarrhythmias that occur in dogs and cats may be applicable to the development of pacemakers and ablation devices.

There are 355 research projects using small animals with disease registered in the 2020 American Veterinary Medical
Association Animal Research Database. More than half of the oncology issues are related to drug therapy, but four studies
related to medical products/medical devices for human use are registered.

A survey of the types of medical devices used in the veterinary field in Japan revealed that CT, MRI, X-ray, and ultrasound
diagnostic device is almost 100% widespread and suitable for animal-to-human adaptation. Veterinary flexible endoscope is
expected to be applied to the development of the devices for children and neonates.

3. Future prospects

The findings of the alternative package methods for sensitization testing will be provided to ISO/TC 194, and in the future,
the test method may reflect to Japanese guidance, after completion of Round Robin test to verify performance, reproducibility
and robustness.

The basic principles for evaluating the safety and efficacy of medical devices using diseased animals established in this
study are positioned as the Ist edition. When the needs for therapeutic trial research using diseased animals increase in
accordance with the trends of the times, and there are signs that the number of applications for approval including diagnostic
and therapeutic data of diseased animals will increase, a new research group will be established to compile the points necessary
for the implementation of this system in a 2nd edition.

The results of this study will lead to advancements in non-clinical studies, and may contribute to promote animal protection
and development of new medical devices with improved safety.



