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] , iment, four full- thickness
amples were ‘taken from each of 2 male Sprague—Dawley {CD®—¥
srats immediately prior ‘to- starting the first. day of the study =
lintegrity of eachfskin sample s}determined by measuring its permea~
bility to tritiated: water - (3H207', Two-studies were “performed; -t
-~ first to examine: the: absorption rate of ‘CD- 4 in_ aqueous solution
_“the second ‘to-determine the absorption rate of CP~4 in Kodak

"”xQFIexicolor® Color: Develope1.- Each study eonsisred of ‘duplic
bk }rexperiments, in which the: permeability to- 3H ;0 vas determine
.71 and 3, and the permeability to CD-4 or (D=4 1in Flexivolor® s
o determined on Day 2. The rate of increase. in the concentrati

#H,0 or CD- -4 in the: receptor chamber of each ‘cell was used to :
‘ealculate a permeability constant (cm.hr~1) and an absorption rate
(mg.cm™ ?.hr‘J or pg.cm~2 . hr=1) for each material. The mean permea~

rl,bility constant . for CD-4 in aqueous solution ‘wag’ ?0 8 x 10‘3 cm,? L
S (E 12T x710' ; SEM) This was equivalent to a mean absorp :ion’rat e~{ <
oof 93,7 ug. cm"2 Jdhrmlo(x32,7 pg.em~2 hr-l  SEM), - The mean permea-

ility constant for 3H 0 prior to. exposure to CD- 4 in. aqueous ‘solutio
as 3:37 x 1073 cm,hr- T (x.0.54 x 1073, ¢ v - 'The" mean permeability
onstant for 3H20 on. Day 3= aftﬂr exposure to CD=4 in aqueous solution
was8 5.04 % 10-2 cm. hr—l (% 1. 24 ¥ 1073, SEM). The ‘mean:-permeability
‘conistant for: 3H20 on Day 3 for. control cells { -not exposed to FD 4 in
eous solution) was 5.10 x107% cm.br-t (x 1.57 x 10~ 3, SEM).
rmeability constant fcr CD-4 in Flex color® was 102 9 x 10—
=l 6,57 %1073, SEM “This ‘was . equiValent to a: mean absor

T ftion rate of 4631 HE. cm‘zrhr 1(=29.6 Hg.cm~2. hr=1, SEM), ' The mean -

-y constant for. 3H20 prior to exposure ‘to CD=4" in Tlexicolor®
,l0‘3kcm hrol (+.0.44 x 10-3 » SEM).. The mean permeability -
3H90 cn- Day’ 3 ufter exposure to CD-4 in Flexicolor® was
cm}hr‘?7(+ 1.18 x 10-2 »- SEM). The mean pelmeability o
“3H,0 on Day- 3-.for control cells “(not exposed to CD~4 in
exicolor® was 1.56 x 10— 3 em.hr=! (£ 0,35 % 10-%, SEM). : Thus, the
meability of - rat skin was significautly greater to CD- 4 in Flex
1or® Color: Developer than~ ‘to CD=4-in- aqueous solution alone: )
,posure to CD=4 in" aqueous solution ad no SignifiCant&effeCt on:th
‘at skin to water, while CD-4 in F exicolor® ‘Golor
'eloper caused:a slight but significant 38 ag

., Using the absorptiou rates
: : "ing th trthe body:surface ©0°
“cm 71,incheS)'inrheight 2




-4 ‘has been tested for acute toxicity,
irritation, and fbrfSkih}sénsitizgtiOn;:fTh
8ki firritgntIOnfsinglefapplicatibn{togsu I 28 ‘and this effe
wasjekégé;batédfafter'reﬁeatad‘éppligation:,l,gaCD;4 showed a =
. strong reactionfin'a'gﬁineafpigiféoE?ad sens1tization5ass - and va:
,g¥modératerir:itant7xd,rabbit?eyes;ttjVQThQEre3u1CS of the dermal
,[acuté;toxicity;study”suggegced,thacfskinvabsorption s not
“occurring rapidly, 31ncé5the‘LD¥o,for,maléfandﬁfem B O
guinéa?pigS*wgs;>f2000rmg/kg,[13,;An*pralggavagé”acﬁte,tokiéifY‘
study in rgtS'determined*thatrCD;4?was mcderatelyftorhighly;thic
,ﬁand”that:feméles:(LDso,35§mg/kg)~mightjbe more susceptible than
‘males” LD50t81fmg/kg).:]Deaths,wére”seen{inimaies and females at’

25 mg/kg; no dea:hsrwére_SEenrinjrats,reééijing,lz.ng, f'

rimary target organ was the kidngy{[2,r'

- In a four-week oral toxicity study, CD-4 was adminstered t male
andifemale'tatsﬂatndGSes'df 10,'1,0r,0,1’mg7kg[day;i?Tbkicity;' :
~-observed in theffemales,reheiving,the'highestr
were restricted to renal tubular damage.{iN67adverse:sffectsrwefé'— '
-~ seen in males, or in the fémalesqdbSed’withrl”c;,O;lVmg/kg/day'[ 1

‘Thisétudyﬁas‘designedto~determihetheabsorption‘rate'of‘CD-4'

,r;in!a:édmméréiaifcolgr,deﬁeloper'Bolutionj;kddgk” lexicolor® -

;dose‘-’TOXicreffethir -

Coldrﬁeveloper.“Fora1argenumber‘ofcompounds;goodagreeméntv'

7 een -found between the results of in viVoQand;in,vitrpfSKin?; o
érmgabillty’studi¢§,I§f6l VThe,procedu;e7£cllowe@ n this: study 7
mployed Franz-type g1§Ss diffusipnice11s;fin}vhich_theﬁskin'sample

Jembrane between two éhamberb,ibne1Qf7whjch'con;ainédgan;;{,
of‘;he test3ma£eria1{in;solqtion,iand;gnbthef;whiphfac
tor for the chemical;after*skin pgﬁé§rgt;9n;: Al
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'Day l*’efdetermination of the permeability to H 0'

Day 2-'fldeterminat on of the permeability to" CD 4 or
, .'“rFlexicolor Color Developer'7l, : :

;':fﬁDay Sré',determination of the permeability to H 0

sed ‘or each experiment,'zr
ting of one cortrol cell and three test: -cells from gach rat.
The - donor chamber ‘of each cell aeqignated as-a control-contained

aaline on Day 2, rather than CD 4 or Flexicolor® Color Developcr.'ixirf

n each day the receptor chambers were:filled with isotonic
line: containing an- antibiotic—antimycotic solution (Penicillin, :
photericin B.and’ Streptomycin, Sigma Chemical Company, St Lou*s,

"MO) ;- -On Day 2, the receptor solution also contained ascorbic acid
Y to: inhibit oxidative degradation of absorbed CD- 4, :

1Adoption ‘of this procedure was based on a: preliminary study that s

stablished that the prescence of ascorbic acid in the receptor.

olution did not- ‘affect ‘the permeability of rat skin to 3H20 (see
; ix). Duplicate background (0. hour) : -samples.(0.05. mL) were'
:'n' rom each receptor chamber using the sampling port

: ‘ Tecepto hambers;
ither for radioactivity (by 1iq
- L85) after applica on_ 0
CD 4 (by plc) 1fter: application;
olor Developer'on Day 2.
h




ear plot of'"concentrati:
'7 time"' ig ]

,3H20 W determinea

1owing exposure to CD=4 or

Flexicolor®'
f,3H20 permeability afte* :
1. ( I :

¢m this stu
n kYSis systemnl7]




i ,e'permeability data;for each cell are bl
ong with the overall mean permeability constants and :
rates for: CD-4 in aqueous solution and CD=4 contained: :
Flexicolor® .Color Developer.r “All raw data pertaining'
study are. presented in the Appendix.'t a :

e preliminary study established that addition of ascorbi",ac
(to inhibit oxidation 0f CD=4-1in solution) had no- effect‘o'f, :
: permeability of rat s nrto 3H20 (see Appendix, p8) T

o The mean permeability constant for CD 4 in q eous solution was 5] =
~20:8 % 10“3 cm, hr—1 (=~ 27 SFM)"'This was equivalent'to a mean c:;;'s

bsorption rate of 93,,-pg em~2,hr-1 (£ 32,7, “SEM).
Vermeability constant for CD-4 in Flexxcolor
' emyhrtl (a6, .57, “SEM) .
463.1 yg.em=2 +hr~

”eability constant for 3HZO prior to- expr ure to
- was' 3, 37 x 10‘? e, hr"1 (+40 54, SEM)

:ay 3 after xnosure to. C,}4 1in dqueous solutio
(s 1,24, SEM); also. not significantly diff
7ability on Day : The mea* permeabilit'r”"




T In" bothiexperjments
'absorption Trates . of 93.7-and 45
CD~4 in aqueous ‘sclution and CD-4 .
,:Developer, respectively, j, !
. .from Kodak Flexicolor® Col

ts: absozption when dissol ed in water 1s presumably a reflecti n

N he_effect of ‘the other components of  t%a developer: solution on skin
L ntegrity, - This suggesti‘n 1is supported by -the observatlon thar
mage ratio for: ‘skin exposed to Kodak Flexicolor® Color e
eloper was- slightly, “but significantly greater'than tha,f
"i to CD- 4f n aqueous,solution.,r e : : g

0 Eor examp1e,ithe absorption rate
reported for diethylene glycol monobutyl ‘ether through hzman skin i
vas. 0.035 mg: cm=2 . hr-1)[9 compared with a rate of 0,51 Sl e

mg cm‘zgh =1 for rat 8kinl10] . “giffevent by a factor of 7
bkin fron. many experimental animal ‘models has been foun=

to bermore permeable .than that of man, - For example, in vivo stuuies
humans: -and dogs exposed dermally to methy d :
strated that humans ] :

estim&tion of: CD-éfﬁpteke:efﬁeigskih'"iﬂ
making the following assumpticns'—*?"'. o :

—These expeximents allow the
i,sure in humans,

iorl) The body surface area of 70 Ag man '80 ‘cm-
: height is about 1. 85 m2 ll?]




