Michael Caswell
100 Forest Oaks Drive 0977 00 0CT 31 mn:18
Forest, VA 24551 '

October 27, 2000

Dockets Management Branch (HFA-305)
Food and Drug Administration

5630 Fishers Lane, rm. 1061

Rockville, MD 20857

RE: Docket 99D-5435 (Guidance for Industry on Photosafety Testing)
Dear Sirs:

These additional comments are submitted regarding Draft Guidance for Industry
on Photosafety Testing. The PhRMA (letter dated April 10, 2000) assessed the
Skh mouse as a photobiological model for humans. Attached is a more complete
analysis of photobiologically important differences between rodent and humans,
entitled “The Skh mouse model in photobiology.”

The Kaidbey-Kligman photomaximization test is inappropriate given our current
knowledge of photobiology (Caswell and Stephens, Photoderm Photoimmunol

~Photomed 1999; 15: 146). The test proposed by Bioskin (letter dated April 3,
2000) is an improvement over the Kaidbey-Kligman photomaximization test.
However, the Bioskin test is inappropriate because it fails to account for test
materials that absorb in the wavelengths being irradiated. For example, the test
proposed by Bioskin is inappropriate for testing a sunscreen active. The
sunscreen active would grossly attenuate the quantity of ultraviolet radiation. Any
revised phototest should accommodate the test material’s potential to absorb the
ultraviolet radiation.

Sincerely,

y 224

Michael Caswell, Ph.D.
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Abstracts

A Reassessment of the Photomaximization Procedure. Caswell M and Stephens T,

Stephens & Associates, Inc., 3310 Keller Springs Road, Suite 130, Carroliton, TX
75008 \ :

Photoallergic Contact Dermatitis (PACD) is an enhanced acquired immunologically
mediated reactivity dependent on exposure to ultraviolet or visible radiation.
Radiation induces the formation of photoproducts which are processed to an antigen

by skin antigen presenting cells (APCs). UVA radiation causes most cases of PACD,
although UVB and light may cause some cases.

Photomaximization procedures have been developed to identify topical photocontact
sensitizers. Many of these procedures involve the use of UVB radiation to generate
photoproducts and to enhance the delivery of the topical agents to viable skin tissue.

One procedure suggests irradiating the skin with 3 MEDs twice weekly for three
weeks.

Over-exposure to UVB induces a loss of APCs from the skin which contributes to
immunosuppression. One study reported that 144mJ/cm? for four consecutive days
results in complete depletion of HLA-DR positive cells in the skin, while 72mJ/cm*® for
four consecutive days results in 35% depletion of HLA-DR positive cells in the skin.

These results suggest the need for a new photomaximization procedure. This new
procedure should develop photoproducts using UV and/or visible radiation, while
avoiding the induction of immunosuppression. This poster will discuss strategies for
improving the detection of photocontact allergens.
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The Skh Mouse Model in Photobiology

The mouse is a valuable research tool for photobiologists. The Skh-1 (Skh:hairless-1) and
Skh-2 (Skh:hairless-2) strains have been used extensively in determining the effects of
UV radiation on skin. The Skh-1 mouse is albino and hairless; the Skh-2 is pigmented
and hairless. Either mouse is easy to house and to handle. Because both the Skh-1 and
Skh-2 animals are hairless, no shaving or clipping is needed to expose the animal to UV
radiation. Mouse skin is easily handled for histology and for in vitro experimentation.
Because the mice reproduce rapidly, large numbers are available for research. The mouse
model predictably generates squamous cell carcinoma following UV exposure, so it can
be used to generate large amounts of data for statistical analysis.

Despite all of these benefits of the Skh mice,’ research has gradually being published
suggesting that the response to UV radiation by Skh-1 and by Skh-2 mice is unlike the
response to UV radiation by humans. The skin on the mouse is much thinner than that of
humans.” The Skh mouse skin epidermis is only about 3 microns thick with a stratum
corneum composing about 20% of the epidermis.> Human skin epidermis is about 100
microns thick with a stratum corneum about 15 microns thick. This difference between
mouse and human skin is important because the type and amount of UV radiation
reaching the viable tissue will differ. Of the UV radiation reaching viable tissue, UVB
will be more attenuated in human skin than in mouse skin. Like humans, Skh-1 mouse
skin thickens in response to UV radiation.*

The mouse is a haired nocturnal animal. Generally, it hides during daylight hours and
comes out of hiding during the dark. Even if it were to venture out during daylight hours,
hair would protect its skin from UV radiation. One would not expect the mouse to have
developed biochemical adaptations to UV radiation.

Unlike Skh-1 mice, humans are known to respond to UV exposure by developing
pigmentation in their integument. This allows the sun tanner to expose himself to
increasing amounts of UV.> The Skh-1 mouse is an albino animal, so it does not produce
melanin as a protection against further UV exposure. In this regard, it may be an
appropriate model for albino humans.® The Skh-2 mouse does produce melanin, but the
melanin fails to be protective.’

The Skh-1 mouse generates almost exclusively squamous cell carcinoma in response to
overexposure of UV radiation.® Humans, on the other hand, generate predominately (ca.
60%) basal cell carcinoma.’ '° ' 2 This difference is important because squamous cell
carcinoma and basal cell carcinoma likely have a different UV-induction process.'® '
Using the Skh-1 mouse model to make public health recommendations regarding UV
exposure for humans fails to acknowledge the risk of basal cell carcinoma, the largest
contributor to human skin cancer. '

The Skh-1 mouse has little or no photoreactivation capacity to repair cyclobutane
pyrimidine dimers, !> the main photoproducts induced by sunli ght.'S Photoreactivation is a
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well-studied common method for humans to repair UV-induced damage to pyrimidines in
their DNA."

The acute biological response to excessive UV exposure for Skh-1 mice is different from
humans. In response to modest over-exposure to UV radiation (3-5 MED), the Skh-1
mouse generates mostly edema with very little erythema;'® humans generate almost
exclusively erythema.

The antioxidant capacity of human skin is greater than that of mouse skin. The
antioxidant capability is composed of several enzymatic systems, several lipophilic
systems, and several hydrophilic systems. These systems are found in the epidermis and
the dermis, although greater in the epidermis. In murine skin, enzymatic antioxidant
systems were higher in epidermis by 49% to 74%; lipophilic and hydrophilic systems
were higher in epidermis by 24% to 95%."° In human skin, enzymatic antioxidant
systems were higher in epidermis by 61% to 720%; lipophilic antioxidant systems,
vitamin E and ubiquinol 10, were higher in epidermis by 90% and 900%, respectively;
hydrophilic antioxidant systems, ascorbic acid and uric acid, were higher in epidermis by
425% and 488%, respectively.?

Other natural defense mechanisms for protection against UV-induced damage are either
attenuated or missing in Skh-1 and in Skh-2 mice. This makes them suspect as a model
system for UV-induced damage in humans. Consequently, correlating UV responses in
the Skh mouse to UV responses in humans is likely to be inappropriate.
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