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The need for tnis workshop arose from the fact that 1n bioassavs to
test the potential carcinogenicity of chemicals the oral route has been tne
mos: common route of administration used Regulatorv agencles however
prefer to have test chemicals applied by the same route as expected human
exposure whenever possible Since human exposure to industrial chemicals ts
frequentiy via the dermal route, this has beccme a route of choice for animal
testing of certain chemicals rddowever protocol design for dermal bioassays
prescnits manv unique problems which must be addressed before guidelines €for
hioassavs bv the dermal route can be fornmulaced Furthermore, it may be
feasible to develop a limited dermal protocol to screen certain classes of
~hemicals «rFere exposure s known to occur primarily via the dermal rouce
such as zhe acr-lates/methacrvlaces This workshop was designed 1n two
distinct parts to address the problems 1nherent in the development of t1l) a
generic protocol for dermal biroassay and (2) a specific limited dermal
pLoassav protocol for acrvlates/mechacrvlactes

The opbjectives ot zhe ~orkshop <ere tTherefore to

1 define and address kev 1ssues i1nvolved 1n designing a protoco. for
testing the carcinogericity (both systemic and dermal) of
substances b. the dermal route

L2} use the results of these discussions to explore the feasibilicv of
developing a limized dermal protocol for :ine screening of
acrvlates/mechacrvliaces for orcogenic potencial

Exyerts who partic.pated 1n the worksnop included John cClars Li~-al
JePass a«i.ltam Eastin James McDermotz “ichael Moore Sctephen MNesnow ard
apdre~ S. an who .ere se:ected for the.: evpertise in chemical .arcinogenesis
.nciudi~z soecial empnas.s on dermal or acr.late carc.nogenesis and on
ornarmacorlretlcs Garv Johnson an¢ Da'1d Straver, two pathologis:s
spectal.zi-g 1r the skir and Raloh Kodell and Joseph -“aseman, .o
3zat.sI.clans kno~.edgeable 1 experimerta. design Tre writtenr comrents of
T~ese @ Cer:s 1ln response to a questionralre aimed at .certifving and proburg
.ss1es and problerms related to the stated objecti'es formed the has.s for che
i.sc.ss 3rs at the 2 dav Jorkshop

Tte onsensus of tre group szated at the oulsel as that a.ternai.-e
e Der.mé"~zatlion to animal testing should alvavs be considered and Thaz
irrec=ssar replication should be avoidecd

Recommendat s for the De of a Protocol a _Carcinogenesis Bicassav via

the Dermal Route

Concerning Species an train Selection

. It 1s most desirable o have t.o spec:es oI arimal for dermal
bioassay
* One species should be the mouse howe'er selection of the strair

of mouse can onlv he made af:er review of the existing data on the
reiat.ve susceptibiliz. of different mouse strains to skuir
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lrritacion and to tumor induccion follouxng applicacion of
chemicals to cthe skin

. Both tne rat and the hamster may be viable oprions for the second
species, however, careful analysis of the existing data on the
use o date, of these two species in carcinogenesis studies by
the dermal route is necessary before a decision can be made

. The rabbit and guirea pig were ruled out as feasible species for
dermal bioassav testing, mainly because of technical difficulcties.
expense and lack of a historic database

) 1f£ afcer review of rhe existing databases on the rat and the
hamster a second species can not be idencified that 1s acceptable
for dermal bioassav testing, then the possibility of testing in
the rat by the oral route in conjunction with the dermal tes:z.ng
of tne mouse was suggeuted

. Arother less desirable possibility suggested by the group was tnat
resiew of the existing catabase or different scrains of mice used
in dermal testing may reveal that there 1s a difference between
mouse strains with respect to suscepcibility to 1rritarion. and
that this could possiblyv be the basis for the selection of :zwo

different strains of mouse to be used 1n dermal bioassav tes:ing
rather tnan :wo different spec:es

Dose Selection

. Regardless of .nether the toxicity endpoint for estimating :“e “7D
.7vo. 'es the skin or LS svstemic, 1t -as agreed that a 290-qa.
dose Iirding stuc' s necessary to determine an MTD for the lorg
TerT D.oassav Short-tewm toxicictvy absorpr.on,pharmacokinetic
2ata sho ld »e .va.lable prior to conducting the 90 da: dose-
l.rc.rg stucys Microscopic examination of the skin should be par:
¥ Tme W) davs studv Skin absorprion studies also should be done
1T s¢ erat Iime points during the sctudv and a: the end of tre 90

!a s o orovide cata on differences in absorption w:ith Time dur:ng
- -uosute

. 2 .s irperatie that the same test animal (species and strain) be
isec {or the subchronic range-finding studies as for the lorgz-term
D1oassav regardless of what species may have been used 1n ar acu:ze
or subcnronic i1rritacion studv for the same chem_ca:

. The Draize s<in irritation scoring code was cdeemed unacceptanle
for i:se in the range-finding study for a 2-year dermal bioassay
since 1. relies only on visual evidence of Lrricacion and was
lerelopec specifically for rabbics The consensus was that
n1szopathologlc evidence of irritation must be considered whan
determiring the MID and other doses to be emploved .n cthe long-
term nioassav, and that another panel of expercs comprised of
datholog.sts and toxicologists should be conened to desise a

}



scoring mechod for visual and microscopic irritation of the skin

[t ~as also agreed that when the skin response 1s used to
determine the MTD, the desired endpoint is the highest dose where
the :ntegrity of the skin is not destroved A more explicic
definition 1s needed for deciding when the "integrity of the skin”
1s destroyed, and this must also be decided by the above-menctioned
panel The consensus of the group was that hyperplasia and
hvperkeratosis 1s acceptable, that ulceraction of the skin 1s
unacceptable., and thact facters such as changes 1n the skin 1n
regards to flux, permeability, ecc ., as well as the reversibilicy
of any changes seen wmust be considered in est.mating an MTD

It was generally agreed that J dose levels (plus a control) be
used and the MTD should be the highest dose in the long-term
biLoassav W“hen skin irritacion 1s a factor, the 1deal choice for
the octher two doses would be one dose that i1s minimally irritating
and one that 1s the highest non-i1rritating dose Anocther basis
for choosing doses considers chemical-specific data (i e
absorption, Kinetics, toxicity, etc ) and therefore it 1is
difficulc to assigr an arblrtrary and generic method for selecting
doses for a long-term study The suggestion was also made that
one of the doses should approximate the occupational exposure
level Lf possible

Specific Considerations when Applying Chemicals to the Skin

[t .as agreed that use of the automatlc plpette was an acceptable
and¢ the most accurate mecthod for delivery of the desired dose :o
tre skin Spreading the test material ~ith the disposable pipet:ic
t1p was recommended in those 1nstances ~here the mactertal 1is
patt.cularls viscous

he consensus w~as that the 'rolume of application should be 50 .l
or -he mouse (not to exceed 100 ul) and a limit of 300 ul for
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The following poin:is are to be con.idered :n gelecting a enic.e

So:tubility and suspendabilicy
- High volacility
- Toxicity
Permeabilicy
Does not induce tumor formation

féhicles discussed include ace:one water, mineral oiLl, acetone
+ cvclohexare (1 1), ethanol + water. and toluene 1f
occupational exposure to a chemical occurs in conju.action with a
particular vehicle then that vehicle should be considered The
vehicle used i1n tne :toxicltvy studies should oe the same as tha:
used 1n the absorption studies
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The consensus was that the interscapular region 1s the des)red

site of application The area of application should not exceed

10% of the animal’'s total bodv surface area

Duration of Scudy. the consensus was that a dermal biroassay should
be a lifecime study, that i1s, two years for mice rats or
hamsters

Design of Scudy, the design of the study should acttempt cto
approximate continuous exposure The uency of a cacion

should be determined prior to or concurrent with the 90-day studv

Five appltcacions/week is the preferred frequency of application
but J applications/week would be acceptable

The factors to be considered in dectermining dosing frequency
include

Irritation
- Effects of clipping
- Toxticity
- Absorption, dist.ibution and excretion of the test substance

oncerns that Arise when Us t e Route

Problems concerned with skin clipping/shaving

There was an agreement thact nicking due to clipping should not be
a problem Lf you have proper technical expertise and that
lrricacion due to ¢lipping 1s generally not a problem pro'ided
that a minimum of 24 hours 1s allowed for the skin to reccver
before the next dosing of the animal [t was agreed tha:z che ha:wr
cvcle 1s not an issue for dermal bioassays

How fo prevent exposure by routes other than dermal

lhe consensus was that some exposure by other routes 1s 4 problem
tha: "we all have to live with" .f we are going to study :ne
ton.citv/carcinogenicity of chemicals bv the dermal rouces of
evposure Practical ways of minimizing exposure by other routes
are o house the animals individually (preferably in wire-mesh-
bottom cages) and to apply the chemical to the upper bac: reglor

[s 1T appropriate to minimize irri:ation/local ctoxieics »v
alteration of che dosing schedule and site of application

[# the MTD of the test substance has been overestimated altering
the concentration of the test mater:al 1s preferable to «nanging
the dosing schedule No one favored altering the site ot
applicaction

When the test chemical 1s a liquid or 1s applied i1n soluzion
should the dosage be expressed per surface area of per baody
werght



The consensus was that per body weight :s the preferred way to
express dosage

(V]

When different dose levels of a chemical in solution are used, is
1t preferable to keep the concentration the same and alter the

volume applied or to always apply the same volume and to adjust
the concentration

The consensus was that the volume should be kept constant and the
concentration of the test solution should be alcered when
different dose levels are used

6 Should cthe level of exposure to the test marterial be constant as
the animal grows, and {f so, how should this be done

Three options were proposed In answer to this question

a Keep a constant volume and alter the conce ition of the
dose solution as the bedy weight of the a l changes 1n
order to maintain a constant weighct/body -ght dosage

b Keep a constant concentration of dose solution and alter the

volue as the bodvy weight of the animal changes to maintain
a constant weight/body welght dosage

c Keep the dose solution volume and concentration constantc
throughout the duration of testing

Tne consensus was that option "¢" 1s really the only practical
opctior but 1f the MTD 1s net based on trritacion as the endpoint
chen options "a" or "b" can be considered With option "c¢” dose
can st.ll be expressed as dose/body weight bv using the total aose
administered/average bcdy weight throughout the scudy

There .as also agreement on Jhich questions could not be answered at

.5 Ttime and on wnat follow up i1nformation 1s necessarv 1n order Ic arrlve at
Imése ans-ers

L A thorough literature search into the use of rats and hamsters 1in
long-term carcinogenesis sctudies by the dermal route, and the
resulcs of these studies mist be made Analysis of this da:tabase
snould cthen provide the information needed for establishing the
usefulress of these animals as a second svecies for the dermal
bioassav



2 A similar database on the relative susceptibility of different
mouse strains to skin irritation and to tumor 1nduction following
application of chemicals to the skin i1s also needed Mice have
been used extensively in skin tumorigenesis studies, so there
should be a wealth of data which, on analysis, would indicacte

which mouse strains are the most appropriacte for the purposes of
dermal bioassay

3 It 1s imperacive that we establish a skin irritacion scoring code
including histopathologic evidence, for the rodent species to be
used In the long-term dermal bioassay This 1s especially needed
in the dose-selection phase The panel of experts were 1n
agreement that this scoring code should be arrived at 1n a second

workshop composed primarily of pathologists, but also i1ncluding
toxicologlscs

[ The reasons for including toxicologists in this second workshop 1is
that it 1s anticipated that once scoring levels of irritation are
establiished this same group will also define that level of
irritation to be accepted as the endpoint in determing the 4TD
when skin 1s the ctarget organ for toxictity

Recommendations for the Desi of a Limited Dermal Protocol for the Screenin
of Acrvylates/Mechacrylates

The consensus was that a limited dermal bioassay was an accepcable
option for screening the carcinogenicitv of acrylates/methacrvlates 1t 1s to
be used to obtain a ves/no answer on the carcinogenicity of this class o1
members of chis class, of chemicals and noct for quancitative risk assessment
The acrvlates/methacrylates have been shown to 1nduce skin tumors and possibi
| smphomas 1n mice, and therefore the need exists o look at both dermal ard
s-stemic carcinogen:city of these chemicals

. The consensus was Co use gne speciles. the mouse. for this lim:zed
protocol The strain of mouse will be selected af:zer examining

the database 1n regards to sensittivity to skin 1irritacion and
suscepriollicy to tumorigenesis of different mouse scrains

. The duracion of the study 1s not to be limited, that 1s 1t .s o
be at least an 18 -month study

. It #as agreed to use only one sex, that is, male mice in chis
limiced protocol, since svstem:c tumors have been found only 10
males, and no sex difference has been noted in skin tumor
suscept:bility with acrylaces

. 90-.da e-fin study :s recommended The number of doses
used depends on the chemical Preliminary acute studies are
imperatise in order to pick the range of doses to be used in the
90-day range-finding study Vote Existing screening studies on

~



acrylates could be deemed adequate for screening purposes 1f 1+
can be shown that an MID had been achieved according to the
criteria to be established in the fucure EPA workshop |

In the 2-year bioassay, the consensus was to use Lwe doses {plus a
control)

One dose should be the MTD, based most likely on irritation

(but on systemic toxicicy 1f no irr.tation occurred in che
dose-finding study)

The octher dose should ideally be the highest one that

induces no visual evidence of frritacien un the dose-finding
study

* Slnce only one sex and twvo doses are to be used, it was agreed
that the number of animals should not be less than 50/group

. The consensus was that full histopathology should be done at the
top dose of the 90-day study to identify possible target ergans
For the limiced bloassay it was recommended that che following be
considered for histopathologic examinarion

- all parenchymal organs
skin from the site of applicarion, as well as uncreaced skin
the "20 minimum tissues” listed by NTP's McConnell in

Toxicologic Pathology, L1 60 (198))
- any pross lesions

it was pointed out that small sections can be taken from most organs
(with tne exception of the CNS), that mere than one tissue can be put 1n a

block and more than one section can be put on a slide (anproiimazely 6 mouse
sections can f1T on one sliden



