
and irradiated with UV light at 20 J/cm2, were negative t.,r phototoxk 
response by the local lymph node assay. Hairless mice dosed tlaily at 300 
mg/kg X I or 100 mg/kg X 7d with BAY 12-8039 and exposed 10 UV A/ 
B irratlia1ion c.xhihited no phototoxicity: lomdloxadn control animals had 
a phototoxic response at 10 mg/kg. Dermal exposure during the irradiation 
period in lhcse studies was confi11ncd by separate radiolahclkd skin distribu­
tion studies. In separate studies BAY 12-8039 is reported to he negative in 
photogcnotoxic assays, and has recently been shown co be negative in hlindccl_ 
contrnlkd clinical phototuxicity studies. The results of 1hcse studies with 
BAY l 2-80W show an ahsc nn: of evidence for photacti vat ion or phn1otoxit·ity 
consistent with the molecular design or this molecule. 

j 1914 j EVALUATION OF THE SKIN'S ROLE I'.\ NATURAL 
RUBBER LATEX SENSITIZATION. 

B Hares:, A E Munson', and BJ Meade 1. 'Mcdirn/ College of Virginia/ 
Virf;i11ia Commomrea/111 Ufliver.1ity, l<ichmond, \I.'\; 'National !11s1i1we for 
Occupational Safely alid Jf,,a//h (,\i/OSH /. Morgan/own, WV 

Over the past decade, Type I immediate hypersensitivity to namral rubber 
latex (NRL) has hccome a significant health p1obkm in the Uni1cd States. 
The IgE-mediatcd cascade is initiated hy cytoplasmic proteins produced hy 
the ruhber tree Hevea brasi/i,,nsi.,. The ma.ior protein allergens round in 
NRL products range in size from 5~ 100 + kDa. Heahh care worker (HCW) 
exposure and sensiti/at;,m to latex proteins arc thought tn occur mainly via 
inhalation and dermal exposure. Major cll011s to reduce inhalation exposures 
arc being implemented worldwide which would lessen the role of respiratory 
scnsitiLation. The other mute orlatcx sensitization is via percutaneous ahsorp­
tilln, but it has been postulated that mohx:ulcs grcalcr than I kDa in size arc 
unable to penetrate an intact skin harrier. Therefore, the purpose of these 
studies was to evaluate the skin\ rnle in NRL sensitization, Initial studies 
investigated 1hc sensitization potential nf :\RL in the murinc LLNA and a 
draining lymph node phe11,,typing assay. Groups of remalc B6C1Fl mice 
were topically exposed to NRL for 3 c,,n,ecutivc days (days l-3) and radioas­
saycd on <lay 5 and phcnotypcd on day 10. In these intact skin modl·ls, no 
,c:nsitization 11ccurrcd following exposure to NRL as evidenced by a lack or 
increase in lymph node pr,,1Jiferation (as compared 10 controls) or alterations 
in CD1 +, CD4 +, CD8 + , lgE+ .or B220 +cells.However. most conditions 
for NRL exposure for HCW involve ahradcd skin under occluded condition,. 
Therefore, suhse,iucnl studies will evaluate the potential fnr latex proteins 
to pcnclrate through differcnl skin conditions. Using in vitro di!Tusinn models 
for intact, abraded, uritai:cd, and occluded skin, human and animal skin 
preparations will he put in llow-through cdls to dctcnninc 1hc penetration of 
non-ammoniated protein mixtures, ammnniatcd protein mixtures, and puritied 
latex prorcins. Pcnetratin~ prutcins •,vi!I he characterized by Western immu~ 
noblotting techniques. 

HUMAN CADAVER SKIN VIABJLITY FOR IN VITRO 
PERClJTANEOL'S ABSORPTION: STORAGE A!'.D 
DETRIMENTAL EFFECTS OF HEAT-SEPARATION AND 
l<REEZING. 

J Christoffel', RC Wester', T Hanway', N Pobkte1, H Maihach', J 
Forsell'. 1Dermato/rJfiY, Univer.1ity of Caliji,mia, San Fmnciscu & 
2Nortliem California Trw1splw11 Bank, Sun Rafael. CA. 

Research laboratories use cadaver skin lo study the percutaneous absorption 
of drugs and hazardous chcmicab of environmental concern. Procedures such 
as heat treatment to separate epidennis from dcrrni~ are performed as part 
of the skin preparation for these ,tudics. Human cadaver skin is n<>l an easily 
obtained commodity, and storage for use hccomcs necessary. Refrigeration 
of, and l'ri:c1.ing, skin are commonly done. With treatment and st,m;gc, skin 
viability has become a concern. This study determined human cadaver skin 
viahility rrom point or death through time of storage, and the effect of heat 
and frce7.ing treatment. 
Our system uses dermatomcd human cadaver skin immediately placctl in 
Eagks MEM-BSS and refrigerated after donor death, then transferred to the 
laboratory and placed in Eagk, MEM-BSS with 50 µg/ml gcntan1icin at 
4°C for storage. Skin viability, determined by anaerobic mctaholism. where 
glucose is converted to lactose, was highest (p<0.000) during the 18 hours 
of the first day after donor death, decreased some three-fold by day 2 
(p<0.()(}0), but then maimaincd steady-slate viability through day 8. Viability 
then decreased by apprnximately one-hair by day n. Thus, using the above 
criteria, human skin will sustain viability for 8 days rollowing donor death, 
in this system. Heat-treat,~d (60°C water for one minute) and heat-separated 
epidermis and de11nis !os,~ viahility. Human skin viahility thus can be main-

tain<.'d for ahso1111ion studies. It is recommended that this system he used. 
and that heat-separation and skin freezing not be used. in ahsorption studies 
where skin viability and metabolism might be contrihuling factors. 

11916] l'.'s VIVO PERCTTAl\'EOUS ABSORPTION OF BORIC ACID. 
BORAX AND DJSODILIM OCTABORATE TETRAHYDRATE 
TN HUMANS. 

X Hui', RC Wester'. H Maibal'h 1, :\1 J Sche!F, DJ :\orthingtnn'. PL 
Strong'. B D Culver'. 10ama1ology. Unil'ersity or Culif,m,iu, Son 
Francisco C1, 'Biosratistics, University or North Caroli11a, Charlotte NC: 
'West Coast Analytical, Sama Fe Springs, CA; 'U.S. Borat Jnc., Va/enna 
CA; 'Medicine, U11i1•er,ity r,/ Califr,rnia, Irvine. CA. 

Cases of morbidity and mortality have hccn reported from topical use ol 
buric acid. Studies of absorption thrnugh intact skin were impaired by lack 
or analytical sensitivity rur boron in biological fluids, lnductivdy coupled 
plasma mass spectrnmetry allowed quamitation of pcrunancous ahsnrpti,,n 
of "'B in wB -enriched Imrie acid. borax and disodium octahoratc tctrahydratc 
(DOT) in biological matrices in the presence of natural dietary horon intakes. 
Human volunteer., (X p1:r group) were dosed on the hack wilh J()ll enriched 
horic acid. 5.oc;,, horax, 5.0'/r. or disodium oetaboratc tctrahydratc, IO'ii. in 
aqueous solutions. The residual dose· was removed by 24 hr wa,hing. Urinaly­
,is for boron changes in hornn isotope ratios were used to measure absorption. 
Boric acid percent dose absorbed was 0.226 :t I>. I 25. \1-ith tlux and pcnneabil­
ity cnnstani (Kp) al 0.0094 µg/cm'/hr and I .9 X IO cm/hr. Borax pcrcenl 
dose ahsorbcd was 0.2 IO ± 0.194, with llux and Kp at 0.00875 µ.g/cm'lhr 
and l.8 X JO·" crn/hr. respectively. DOT percent dose ahs,,rbed was 0.122 
± 0.108, with ilux and Kp at 0.010 µg/cm'/hr and l.0 X 10-' cm/hr, 
respectively. Approximately unc-half of the administered topical dose was 
rc,.,vercd after 24 hours in a I-shin covering th.: dosed ,kin area and in the 
do:;c-tcrmmating skin washes. Pre-treatment with the potential skin irritant 
2% sndium lauryl sulratc had no effect on boron skin absorpti,m, No ,kin 
irritation was ohscrvcd fm any of the dosage forms. These in vivo percutane­
ous absorption parameters, percent dose ahsorhed, flux and Kp !'or horon as 
boric acid_ horax or DOT arc low. when compared lo other chemicals. 

IN VITRO PERCL'TANEOUS ABSORPTION OF BORIC 
ACID. BORAX A"ID DISODIUM OCTABORATE 
TETRAHYDRATE IN lllJMAN SKIN FROM INFINITE AND 
FINITE DOSING. 

RC Wester', T Hanway', H Maibaeh 1• :-..11 Schell'. DJ '.\orthin2lon', B D 
Culver', Pl. Strong'. 'Tkrma1olo10·, University ,if Ca/ifomiu, sa:i 
Fmncisr.·o. CA; 'Bimtalistics, University of North Carolina. Clwrfolle NC; 
'lfrst Cnu,1 Analytical. Sama Fe Springs, CA; 'Mniicine. Unire1:,-ity of 
Califrm,ia, Irvine. CA; '(JS. Bowx Inc., Valencia, CA. 

In vitro percutaneous ahsurption of horic acid, horax and disodium octahora1e 
tctrahydratc (DOT) was done with infinite and finite doses ror comparison 
to in vivo absorption. Inductively coupled plasma mas, spectrometry made 
it possibk to 4uantiry in vitro percutaneous absorption of ioB present in 11 'B -
enriched chemicals, using human cadaver skin mounted on Teflon flow­
through diffusion cells over a 24 hour period. Percent horic acid ahsorbcd 
was 1.2 for a 0.05'7, solution, 0.28 for a 0.5'/r ,olution and 0. 70 for a 5.(f'A 
snlution. Skin surface soap and water washes removed. respectively, 72.4'!,, 
86.0% and 8 l .9'7, or the applied doses al the end or the dosing period. Flux 
values were. respectivdy. 0.25. 058 and 14.58 µ.g/cm'lhr and pcrmcahility 
constant> (Kp) of 5.0 X 10 '. 1.2 X 10 '. and 2.9 X 10- 1 cm/hr for the 
0.05'ol 0.5%, anJ 5.0'/r solutions. The above in vi1ro doses were at '·intinik:' 
1000 µI/cm'. dosing volumes. When 5% boric acid solution was applied at 
a 2 µI/cm' volume (the in vivo dosing volume), nux decreased signifa:antly 
lo 0.07 µg/cm 2/hr with a Kr of l.4 X 10-'' cm/hr. Bora~ dosed at 5.(Vii-./ 
IOOO pJ/cm' had a 0.41 percent ahsorhed. Flux was 8.5 µ.glcm 2/hr. and Kp 
was I. 7 X IO-' cm/hr. DOT dosed at I O'k/1000 µ.I/cm' was 0.19 percent 
absmhcd. Flux was 7.9 µg/cm'lhr, and Kp was 0.8 X 10 'cm/hr. These in 
vitro rc,ults from "infinite·· doses (1000 µ.1/cm') were a th,,usand-l'old higher 
than those obtained in the in vivo study. The results frnm the finite (2 µI/ 
cm') in vitro dose were cl1Jser to the in vivo (2 µI/cm') results. 
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