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Safsty of two now oltraviclet (V) flters, 2-sthylhowy]l-24 5 timethorysinnamats (E8)
and 2athylhoxyl 24, Strimethozybanzalmalonats (BB has been evabasted throngh
the human melanoma cytotowidty test ond seven-day acote oral towidty studics in
rats. At 2.5 mg'ml, both compounds gave similsr cell viabiity to the comtrol. LD,
vitues for ES and BE are more than 5000 and 1000 me'kg body weight, respectivedy. No
significant difference in body weight and hematological parmmstars among the 0, 5, 50,
=00, and 5000 mg'Ee ES-trented animals coold be deterted . Pathologieal examination
of rat tissuss collected ot the end of tha stody period revealsd no significant difforencs
betwrzan the control and all Efadministered rats. Thers was no sigrifient diffarancs
in all clirdeal blezd dhemistry paramstars (aspartate sminotranefornss, oeatirdns,

Addrass nmugz:d.nnmt-:-i‘ul:au:n 'I'Fn.'nir_'l:m'ﬂ:'l:mrl.mpunﬁ, ant. of Chamis
try. Fasulty of Srienoa, Chulslongksrn University, Payatai, Ba 10330, Thedland:
E-mail: psumson@zhula.ae.th
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hlocd wren mitrogen, and cholsstarol), sxespt alamine aminotransfarass A LT ), betweon
the contrel and the EStrsated ardmals. Al ALT valuss wers, howswar, in the normal
ramnge of 0 rats. E¥ showed negutiva results for the skin irmitation shady oo human wol-
untesrs, using patch and photopatch tests. Excitation of respiratory signs of dypsnen in
10, 100, and 1000 mglg BB £rested rats could be cbesrved during 1-24 L. All groups
wara, howewer, normal during the second to the sevanth day. Hema tological paramaters
of the 0, 10, 100, and 1000 mg@ e BE-treated animals showed no significant differcrea.
Fathologioal examiretion revealsd no sigrdficant differencs betwsen the control and all
Bf-administered rots. Howevar, signifizant diferences in soms clirdzal hlood chomistry
parnmsters and body weights betwesn the control and some BA-treated animals coald ba
detected . All valuss, however, were in the normal ranges of the 10 raks.

Eeywords  2othylbexyl-2 4 Strimethocprinnsmate, dig2-thyThewyl-Z 4, S trimethoy-
herzalmalonate, Cytotmizity, Acute oral toxicity, Skin irritation, Sunsorean.

INTRODUCTICN

The 1me of mirsereeres is a very practical =ay to counteract agninst various types
of uhrawiolet (MY Lindueed skin damags, mach as photosllergies., skin wrinkles,
sunbum, and skin coneer {Poon et al., 2005; Buchel ot al, 20056, Vialhaber ot al.,
20061, Incressing evidenes of the damaging effects of TIVA on skin has resned in
the need for a safe, efficdent TVA flter. At the moment. the choiee of orgamic TIWA
filters i wery limited. Benzophenones, although oonsidered boosd-spectrom
filters, presess koer abanption eficiency in the TNVA region. In contrast, dibenmoyl-
methemes, although they have high-molar-absorption cocfficients in the TTVA
region, are not photostable (Wahlbarg ot al, 105910 Many stodies. on the safoty
evalustions of meony crgemic TV filters hove been cooried oat. For exeompls,
astdy hos shown that 34d-methpd benzylidenelamphore (4-BMBC) is weakly
etrogenic in rate after oral administration at high deees, and the compound alss
processes o low affinity to the estrogen receptors (Schlumpf ot al, 20040
Chukenemeka 5. and covworkers reporised a safety evaluation of henzophenome-2,
the major active ingredient in minscreon and cosmetice, in an ointrment beso aftor
dermal administration in male Spragoe-Deedey rats (Chercke at al., 19855 It was
fiouared thot body wreight, cngan-to-body wedght roties, and hematologiea] and clini-
o] chemistry porametens were not affected by o 100 mghg dose of the compound.

Wa hove recently devaloped tewo bmadband filters, Zethylhexyl-2.4,
Sarimethogeinnamate (E8) and dilZ-ethydhemyln 2.4, 5-trimethoxpbenzalmn-
lonmte (B2 (Fignre 1; Monhaphol et al, 20078 The teos compounds show
axoallent photcetability, high abecrplion in both the TRWEB and WA regions
(12,000 M 'em ™ st 280 nm and 14 000 B em ™ at 350 nm), and good physico.
chemical propartics for @asy cosmetic formulations. Both compounds contain
no reactive chamical finctionality in their stracdure snd are quite inert.

The present studies were sonducted to determine the eplotoxicity, aoata
aral toxicity, and skin irritation of E& and FS.
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MATERIALS AND METHODRS

Matericls

Tha test materials, dif2-ethylhexyll-2 4 Sarimethooybenzalmalonate and
Zsthylhexd-2 A SArimethogpeinnomate, were prepora] oe previously described
(Monhaphol et al., 20071 Purity = ©0.0% was checked by both "H mmelear
magnetic resonance (MMRE} and highperformence liquid cleomatography
{HPLAT tachnigues.

EPMI 1640 media, fetal bovine semam (FES)L acdivm  pyrovaets,
4 H 2-hyyd rocyethip1- 1-piperazrinesthonesulfiaric acid (HEPES! (free acid 1 M
echition (2283 LY, and Trypsin-ethylenediaminetetrascetic acid (EDTA)
wara ohtained fromm HyOlone (Thermo  Fisher Scientifie, Walthom,
Massackmsetts, TVEAL 344 Sdimethyl-2-thaizoly 2 5-dipheny]-2 H-tetramalinm
bromide] b, or MTT, and gentamyein were obtained from Bioshasic Ine
{Bearborough, Canadal, Hematoxodin ond ecesin were purchossed from Merck
(Darmestadt, Germany k. Mineral ol and polyooyethyene (200 sorbitan mono-
lanrate or polysorbate 20, were ohtained from Sigma Chemical Co. {Steinbeing,
Carmany L
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Cytotoxlcity Tests

Somple Freporofion

Trirnethyl sulfoxide {DBIS00 wrmes nsed e s ealvent to prepare the ES and BE
stock solutione ot the concentrotions of 0.5 and 0,06 mgfipl. These stocks wers
then dilated with KPR 1640 medivm to give sampls schitions ot the concentra-

tions of 0.06 and 0005 mgful. Thees schtiores were ussd for the sssay and the
final comcontrations of the ssmple in the 8 wall pledes wors 2.5 amd 025 mgfmL
The final concemtration of PRS0 in the 8fwell plotes was (U555 (vfh.

Cell Culfere and Treodmeend

The hamean skin coneer oall line A3T5 (ATCC o, CRI-1618) derived from
malignaont melanoma was oblamed from American Type Culture Collection
(CATOC; Manassas, Virginia, ITSA) This eell line was mointained in KPRI
1640 complete medinm sapplemented with 109 FBES, 10 mM HEPES, 1 mhi
sxdinm pyruvate, and 1 mg'ml gentamycin, at 27°C under humidified a 55%

00, atmosphere. Celle ware harvested with trypain-EDTA and medinm veees
changed every cther day. For eptotoxicity tests, cells (1.0 « 10° cella'ml.) wars
sl in Biewell plates in 500 pl of calbare and allowed to adhare for four to
gix hoars, Five microliters of various coneentrations of sample were addad to
anch well and eolls were ineubated for 72 h.

Assesrment of Oyt otomicidy by MTT Assay

The human melanoma ezl line A-275 celle were treated with ssmples s
deacribed above and 5§ pLi of MTT (5 mgfmL) was added to each well at foar
hours before harvesting. After 72 h of trestment, 108 pli of isopropanol in
004 M HCl were addad to the wells to dissolve formozan crpstals. Abaor-
boncee (Abs) wore messured st 540 nm, using s microplate resdar (BioTelk
Instrumente, Winooeski, Yemont, TTSAY (Diaz et al., 20061 Cell viahility v
calenlated using the following formula:

Call viahility (9 m { Ahe teat collefAbs control cells) o 100

Winbility of sells left vuntrested was act at 10058, All experimoents ware carried
ont terioe, st which time coch of the cxperiments were performed in triplicata.

Acute Ol Toxlcy Tests

Somple Preparation
E& was diluted to the appropristed concentrations, using mineral odl,
while the solid B was disporeed in palysorbate 20,
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Acute Oral Exposure fn Rats

All animal srperimentation was performed undsr permission from the
animal eare and use commites in the Famlty of Veterinory Scienco, Chula-
longkorn Uniwersity {LACTTC)

Forty Spragna-Diawley (8D rats (six weaks oldi of both sexes {Mational
Laboratory Animal Canter [MLOA], Hakompathom, Thailand) were kept in
individual stainless steal cages for one weck of acclimatization. The animals
wara maintainad at 25 + 2%0 on a 12-h light/dark eyele and fed with a com-
mareinl pallet diet (082 dist:, NLCA, Thailand) snd tap watar bottles ae pro-

vided ad !tdtum. In the oral scutedoes stndy, the snimals were rondomly
divided into four groups (each group contained five males and five farnales
with a common ration of 1.0 as control, 50, 500, and 50600 mghkg body waight
for E& and control, and 10, 100, and 1000 mgkg body weight for B& The test
eampls was fed by oral administration on the first day. Clinical signs of the
animals ware obecrved at 1,4, sand 24 h on the firet day and every day for the
next six days.

On the first day bofore the sdministration and on the seventh dey for
necropsy, hlood was collected for hematology and clinieal chemistry. The
measured hematalogical parameters incladed white blood cell connt (WEC],
red blood cell eount (RBCH % hemoglobin (% Hb), % hematocorit (SSHet),
mean corpuscilar volame (MCYE meon corpuscular hemoglobin volume
{MCH), and mean corpusenlar hemoglobin concentration (MCHO) Blood
calla wore mamally counted on & hemeeytometar (Life Sdenea Co. Lid.,

Bangkok., Thoilond ). The Het was messnred by microhsmotoerit centrifuge
{Hettich Haematoerit, Tuttlingen, Germanyl, and the Hb wee measured by
the cysnomethemoglobin method. The climical blood chemistry parametars
monitored included blesd ures nitrogen (BITH), creatinine, alanine ami-
notransferase ALT., SEPT), epartate aminctransferase (AST, SG0T), and
cholesteral. The BT value was determined by naing the diacetyl monoocime
(DARD ) methad. SGPT and SGOT were measured by the K itman-Franelk]

miethod. Crestinine wos evaliated through the alkaline Pitrate—end-point
reaction ond cholesterol was determined by cholesterol mddase, using the
Chaol-PAP method with the aid of a Spectronic 20 Geneays™ spectrophotom-
wlar (Bpoctronie Instmiments, Rochestar, Mew York., T'SA) The dats waers
analyzad by a Student’s f-test and omalyeis of varisnee (ANOVAD test
{p < 005} using SAS version B0 computer softwore (BAS Inetitnte Inc.,
Cary, Marth Carclina, TTSAL

Tha animals wera sacrificed snd their visceral organs were colleactad in
1048 buffered formalin and enbjected to histopathology evaliation. Liver,

heart, Iung, spleen, snd kidney samples were histologically processed and
atmined with hemetaxylin and sosin. Obasarvation was carried osul undsr a
light: mieros eopsa.

10
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SKIn Irrciion Tosts

The study protocol was approved by the Ethics Committes ot the King
Chulalongkomm Memaorial Hospital. Informed consent wee obtainegd from each
participant.

The skin irritation test was performed using Finn chambers (Epitest Litd.,
Tueuls, Finland), Fhotopsteh tosting weoe performed with 10 Jem?® of TIVA
irradiation. using a high-powar targeted light soures, Dualight™ { TheraLight.,
Inc, Carlsbad, Californin, TISAL

Thea test componnds (7.5% w'w) in white petrolatum were appliad in dupli-
cotes an normal-appaaring skin on the badk of teat subjects under oeelusion
with a Firm chamber. After 24 h, 10 Jiem® of VA was irradisted to one set of
tast substances (the photopatch testh. Afler an additional 24 h, both test arces
were evaluated for signs of allergic contact dermatitis snd irrtation. The tests
wure performed on 42 famale and 7 male voluntesrs. Tha age rangs of tha vol-
unteere was 17-63.

RESULTS AND DISCUSSICN

CytotoXicity of E& and B2 on Humdan SKIn Melanoma Calls

ES and BS were subjectad to eytotoodeity asaays, using human mala-
noma A-375 cells, as describad abovae, The toxicity of thess two compoands
wos assayed ot the concentrations of 0.25 and 2.5 mg'mL. The teat concen-
tration of 2.5 mg/mL can be sxpressed as (1.8 mgiem™) (1.4 mglem). Since
the recommaended akin application dose of typical sunscreen formalation is
2 mgfem” and assuming the maximum concentration of EB or B8 in the
formmlation of 1055 (WY, normal coverage of the componnds on the skin
during normal sunseresn application will ke 0.2 mgfem®. Thus the test
ooncantration much exceadad the pessible maximum dese of the matarial.
Tha results ware obtained after 72 h, using the MTT method, which is the
most commonly used colorimetriec method for determining cell growth, via
measuring metabolic activity in viable cells. Although the averages from
six experimental valuee of the 0.25 mg'ml ES. and BS-treated samples
seems to be significantly higher than the averages of the comtrol and the
2.5 mg/mL samples, tha Mann-Whitney 17 statistical analysis (six expari-
mental values for each sample) rejectad the significant difference at the
probability of 0.06 or less. Mann-Whitnay 1T statistical analysis alse indi-
cated no significant difference batween the 2.5 mg/mL ES. and BS-treoted
samples and the contral at the probability of 0.05 or less. Thus, it conld ba
concluded that ot the conecentrations of 0.25 and 2.5 mg/ml, both ES and
B& showed no significant difference in cell wviability from the contral
(Tabla 1)
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Tabla 1: Peroant wiabilby of the humian sin cancer o=l
ofter bsing suposed o two doses of E2 and BE.

Boel vakili
damnples i e i :EDIEII'F
Ed o 0.2E mg'ka 1024108
Ed 2.5 miL Tedz17.0
B2 o 0.28 migdml 107 z11.6
E= ot 2.8 mgimlL Brd=11.2
0.5% OS50 [contral) BAD 202

CAET dimathiyl slfcecida.

Acute Oral ToxICty Tests of B8

There wae neither death nor emy signe of clinical change in rots &dmoin s
tared with ES at the dosages of 0, 509, 500, and 5,000 mghkg hody weight for the
duration of 1, 4, snd 24 h and two to seven days, suggesting that the lethal
dose kval (LT, for ES excccded S000 mghkg body waright.

During the seven days of acute toxicity stady, thers was no significent
difference in body weight between the trested and control animals
(Tabla 2}

Pathological examination of rat tissues (e, liver, kidoeye, lung, heart,
and spleen t collectad at the end of the stndy period revealsad no significant
difference bebwsen the contral and the three ES.administersd groupe. B
gignificamt pathological change in any tissnas conld be datected.

Tha hematological parameters were messured on the first day bafore the
treatment: and on the seventh day bedore necropsy. All hematological paramse-
tars were in the normal value renge. and there was no significant difference
among the four groups. Clinical chemistry evaluation showed that ALT, AST.
craatinineg, FTH, and cholesterol were all in the range of normal clinical
chemistry valusa of the S rate (Table 3. However, the semim ALT valuca
wars statistically redneed for all three ESAreated groups compared to the comn-
trol group. The significant reduction of ALT valie may indicate rednced hepa-
tocellular damage andfor altersd cell metabalism. More investigations shoald
be carried out on this subject. In contrast, all animale inchiding the treated
and the control rate showed aijgnificantly increased creatinineg values on the
geventh day, compared to the values on the first day. However, all crestinine
wvahies ware in the normal range. The increass was probably influenced by the
groeth rate, sinee the heavily muscled rate will normally produss more eraeat-
imina daily than the lightly mmscled ones. The BN vahies of the Ei-traated
and control animals were not different, thue indicsting that renal funetion
was nok affected by ES.
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Acute Oral Toxichy Tests of BS

Similar 1o E&, there wos alsoe no deaths due to sny administrated amoumbs
af B# for the duration of 1, 4, emd 24 hoand teo to seven doys after the treatmemi
of BS at the dosages of 0, 10, 100, and 1900 mgkg body wreight. It shoald ks
noled here that 1000 mghkeg body weight wee the moximum sdministration
amount of the solid BE compoand into the rats. This is hecaess of a limited dis-
pemsibility of the compound in polysorbate 20, Clinieal chesrvations indicated
ancitation of respiratory signs of dypenes in all three Bettreated groups duar-
ing 1-24 h. Some snimals in the 1000 mgfkg group showed congestion of the
ey during the first four hoors after administration. All gronpe ware, howerar,
normal during the second to seventh day, suggesting that the saleulation for
LIl ie out of the remge of 1000 mg'kg body wredght.

Durning the seven-day acte tomeity study, there wee significont difference in
bady wight and the sversge daily goin of the highest doss (1000 mg'kg) group of
miale rate from other groape (p < 0053 (T abla 4. However, no significant differencs
in body wezight and the overage daily gain cmald be foand smong the female rate.

Pathological examination of rat tisnes (ie., liver, kidneys, hng, heart,
and spleen) collected ot the end of the stady pericd revesled no significant dif-
ferences hetwesm the control emd the treated groups. Mo pathological changs
in tha tissnes could be histopathalogioally detected.

All hamatological parametears were massured on the firet doy bafore the
treatmant and on the seventh day for necropsy. For all gronps. the hamatolog-
icn] parameters obbained on the seventh day wore in the normal range and
thare wos no significant differemes among the foar groups. A1 cliniocal chemis-
try parameters monitored were in the normal values of the 8T rots (Table S

In all groupe, incloding the sontrol, serum ALT valusa were significantly
increasad. In the control, 10 and 100 mgkg BEtreatad groops, significant
increases of cholesterol could be detectad. This suggested that the disparsing
miedinm, palysorbate 20, might affect protein and fat metabalism in the liver.
Creatinine vahics wwere statistically incresesed in control rats and all B8
treated rats; however, all vales ware in the normal ranges. The incresse in
tha creatinine vahies agreed with the mcreass in body weight of the rats.

SKIn Iritatian Test

Tha patch amd photopateh tests were selected as irritation tests for ES and
B&. Sinee maost organic TN filkers poescss some risk of skin irritation, the experi-
memt vwee carried out not only with ES and BS, bt also with the popolarly nasd
IWE filter, Z-ethylhemyl-4-methooreinmamats or E2. Pure white petrolatam waes
uszed as o eontrol. Om patch testing, only 1 voluntesr among 50 showed o waakly
positive reaction to E2 at the 485 peatapplication. However, no subjects shoed
any erythema to ES and B2 Therefore, these results are recssuring in terms of
E& and BE safety. The result agrees wall with a previous stndy on the contact
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gergitization of E2 by tha patch apd photopatch tests, which indicated thet the
incidencs of allergic contact dermatitis to B2 woes low (Ricei ot al, 19878

CONCLUSION

This study has svalusted the safety of the tws new TNV filtors, EB and BS.
Thea results indicate that the twe compounds are nob very cytotoxic to human
malomoma A-275 cells (in the seeoning systorn employed), are not very
toxie following single oral deece in rats, ond do not appear to affect human
gkin adversaly. Thas, they sre relatively safe when congiderad as a cosmatic
ingredient.
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Monitoring 2-Ethylhexyl-4-Methoxycinnamate
Photoisomerization on SKin Using Attenuated Total Reflection
Fourier Transform Infrared Spectroscopy
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lgh-proad conditons for of bast 3 men ond e fise IR
Sipes Clris (| Erhdareon G =0 son | was dlen oo queed

Hefore acquisng the pear spemm, de ATH aocsmomes wee
opened and the Eratuson une @ Davis Parawand
Broaiband LMY E Lempe FWCUNYE-Z20) wos st up oo wmdeae
E desccly upon fie EHMO commd Pafe orpamal susfoace
The UVE sratatem and | B reoordg prooss we den samed
with the sampde moaving 00 mWiom® UVE sradsason e 1
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mon |meedarely afeer sach VB oposare, te ATR
aemsomes wem coded ad @ IH ogesinon wee cweed
car These | mn UV B enpoause peruod and 18 oo ng steps
were mpeaed o a ot of 10 cpcles (ol LY enposum tae
of [0 sy, Afer 10 cpebe, due aoeps wore repeatad agan bl
e U enpoanre teme wink Bow changed oo | e to 3 e
These mpertons of 3 méin LY eposuse pescd md IR
mcontng wee camesd our for 10 cwbes (ool LY enposuse
ceme of 10 3= 30 sun) A g eesult te recondings of IR

gpecra during de @0 mn UYE expoure period were cesed
ot cwery | min for de fise 10 min and cvery 5 min for te

XD 30 s bl enposure b sumesary, |B e cosdags of de
mmple were done maeioge Iy after fe mmple receved UVE
diveie s o 0, U8, 0, 43, 60,18, S0, 10, L3, L, 130, 2L 300,
TR, A0, L, G0, 6T TH0L 334, and G000 meljom® The
Euckgeoimd specius wo fen aubomoed Som ach IR
ooy chtinel The Packgmund specoum v obtuped
b aopueng the B spemrum of the Fafe crpstal before e

applcaneon of EHMC . Al enperssens were done  oapdcage .
E e E Phadsioanerizibn on faSe The XZEHMC

oduraod m Eetha pol) was Peead over S agtioe of a Fate

orpamal and el nﬂjnapﬂuﬂ;fﬂﬂeipﬁhﬂ;nhﬁ:
mrfice covessd with 134 3 1007 molem® EEHMO S

U emposures and 1R spectral aoguistons, @ caviad oul oa
g E o £ pholcsomeszaton on Fale wew done o de
mmple The mpessat was done @ Ephoats

E i & Pheickemerizmion en Haby Manse Midn. A
gectic smount of EFHMC solsca fn swthanol) was
dropped and speead evendy over die aurbice (20D O0IRe Uan
ade ] of @ shon specomen (ke aea = 30 < 0% cm® The
fimal apgined aecans of EHMC o the sion were G3% 5 10677,
A o 10, 8% w0 10 and 138 ¥ 007 medem®, which
cosesponaded oo (02 1.0, 20 and 40 mgio’ The semple was
gl deed mnade r amtor o andl Bghe- proad ¢ ondasons forar kst
4 oman The s susbice Gorues comens sale)] wan gen
ressed agaesr a fa Fate orpanal (mainpds e fec Don Spanem|
amd am 1B spectrums we acgesal To reoeive LY B mdanon,
the s s mapde Wi Ral0em ol and quickly Eradeted wakh UV E
fof an appecpraps feme Then the sin was guackly peesed
Back agansr te Pafe covanl and anoer B aoqusson was
coreed out Sl Y eposue and B aoguission croles as
descritend mpler were waed, Le, over G0 mn UYE exposuse,
e oatngs of 1 specim wee doae cwery | s forthe s 10
LY exposuse and cvery 3 mon for the pex 30 mup LY
enposire. The Baciigromnd spectnm wie then subescned #om
el B specoums obtpmed The Bacogmund specvus was

detalmed by aqueing te B ospectmm of each sion sample
Eedore EHMU wi appleatd

The baby mouse sin appled wih S35 % 10" molem®
EHM was enpossd oo sundght for 0 and 40 s and e ATR
FILIR speora were moceded. FHMO was applad o he maose
#on m descsted atove The IR specus of de umeipoed
FHML appiled sk (0 mon enposare] win eceonded by fiing
e s poece o ATH acos saores (eingds o fed Lof Syansm|
o oach o woy thar the s comews side was pessed
aganst the FaSe ommal Afer the fes B recedieg, the shin
mmple win ke o and (meederely brought o e
sundeghe widh the ste o comeus face up Adher S min under
e sunl s, dhe sl comende WA 3 mes dians Iy pa Bac i o e
ATH aecessorss and o | eocalng wo coeed o UVE
eradamce of dee anlght was recanded drieag e expeessenl
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Bl of sunlght @posuse. A g oment Berpeen B rels of

the e LR Bhe soaecs dls valeta i dhe appduca o of the

reaalen shown @ Fgo b o b cewefeon of EHMC
i ey sundghe & X pocue.

Sipee the wooasstended i appl ot doce of o fypaoal
snnesn forsulateon & T egices and e allowed s s
concentraton of EHMO in fomeleoes & 755, fnal cove mge
of EHMC o e s dusng mossse ) s e oy appde ot wil
ke mound 01% mgiem® fnfoemarson foom Fig 45 nduc as thar
UWE raduns e nposse of 0030 Jom® (—1 b snlghe epose)
will cause — 309 E o X photceostss ftoa of — 1996 loas of
U Slnrieg effoency.

Sipce die moneeuen peperanaon depdi of evanescenn waves
in s ATRFTIR rechaque & —1 pm (o te sampls
sarface, oaly EHMC msodeouds o die wery oo of die e
cofenn ooild Be detecoed The faof da a very good and
repacducible ATR-FT-R specoum of EHMC could b
ol e Brom dhe Buaby meodme skn applied wal 0240 mg
con® EHME cven an 60 man paoos-a ppdieas o e e tha ¢ s
of g FHMU modsculen were soll o che shon suseface A
pEevas peuLmedcis abmospnion ankdy of EHMO usag
Busean s eweaded daf af 30 s pod appilbconion, e
tham 706 of e appled FHMO could be movverad Som te
i wpe srippang, thus indcasng bl pepcmmiom of
EHMC ar 30 mén poct-applicaton '’ Odier wonsdemal
penctration sowdes of EHMOC abo mdbcats] gt af &0 man
[prosal- apspdaca Cocit, ool o dhe applesd seanerialy wese ol of due
sdice of dhe stropues oERGNES o Eervod for de appded
subemapces 1Y Mooisomeszanen deeced B s audy,
themdore, pepreenned o chemooal change of de Bl of die
appled meterenl of the susfoee of dhe AOTGUE OO N

CONCLUSHO™N

It = mown tha @ sodutos FHMD waally undergoes
pop Boms E (rans) 0 £ icirl lealeg o a

degere @ U absompoon dficency due o o ower ol
abscepton coefichnt of e ZEHMO (02000 M7 ol
comgnred b thar of the E-EHMD (2200 24000 M ooy
Here we have desopsem el de se of ATR-FILE o soasor
A B pRODNCRO: B At o sl This methodd i Beed o the
difie e poes among ATR-FT- B specwa of E-FHME, Z-FHMO,
and de demerged produce A lnear wekioashy berwom the
mde Etbood E-EHMC and due pesi assa of 81 o (| drom the
PhUH= H- sciing deformaion wibemion, pesent oaly o
the F condfigumion ) makde o e oy o ton of the Y moo
i wradaped EHM A An abrence of U= soenchoag
(fom PaUH=-CH-} af 1&33-1535% om—! i the dewerized

product ol prosedes o means i mdeate B preence of @y
s przed products i on eradened FHMC samgie
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Exper ey on B a Fate pusface and seousne o dearly
demomstrared that EHMC undersent £ o £ md 2w E
oot e toa upod LB anposre. When o sl asodns
o FHMU was used om the sin a feam loss of 1LY
fingng dffcamcy will o upm B emgposure die oo
Protccomerzaton. Howe ver, of Regher appdaad doses (=1 megyf
con®), ke will be b photceucaerizaron Mo diser ot
coudd Be deneciad even an 40 mgiomt de highes EHMC
m\ﬂ;ﬂuﬂilliimm@_mnluqﬁ:fh
mormal wse of FHMOC oa sion), 295 e of UV absapion
effi e ¥ froem Eanon under I b undagha e posuse
A2 Jromd UYE aposuse ) could be cammated using moke
sboeptaon coelfic wnt valsesod 13 000M ™ ol doe ZEHMO
md 4000 M omo! dr EEHMO Higher cowerage of
EFHMO oa e dm wall pof ofly morease an meal LY
atvopacn efficency B akbo Belp mneere de F oo 2
prooosomerizaton, tus ret nang te LY aboospoon e ffic -
oy of e sunsoeen film o the siin Ths skeldng effect
duoadd adoo e ue dor dhe comiumaton of EHMO wal odier
LUWE filoers b cosemens fosmlor i
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« 2. Chamiicalnirnctur of tha 5 cogan-
il.'-:q."!.null'l.

bl b - e b pcinea maie (BN

i -l w4 rathapdiberc oy irmedhans 1MLV

i1 bplbroy Bdera] camphot (M ED)

I8 [l har -1, 4-E-isdhoey bere sirmal cass [TRE)

151 by B2, o K-y b s s (6 HTMA

P The U Alimr rtsndsrd scleiicn war lr\-ld.lu:hlr\-l-:-l
ier i, Firal conmninoonr weee 040, 2.0, 4.0, 6.0 B.D mnd.
rg'l. The graph baiwein skrarpiico lnd. concaricstiara o IL-|
U¥ fAliars was then constracied ard waed for the drierminstian
cf U¥ Aliwr in the recepinr flod abained duringibe Erans dif-
fugon cdl experimanin. Ta ek for e poosbl coninbation of
laiicn in the UV shrarpiion speriram, recepear flaid ceniaining
laticn ai 1080 julL3 mil was coampared o racepar flaid wichnola-
tsonn. UV apaxiza af sl sampler wure chisirad wiih che wid of sn
HP E4E3 LUVW 5 spaciraphetometer (Agiknt Technologian, Ca-
Lif, UTA] asireza qEr::-nil wiih :n."!';lhhubﬁ.

Fuctivn BEares Expenment

Tha presocal wus sppeeved by tha sthics comniitme of Eing
Chrulal m Minorisl Hea |l]|'ﬂllll|n-ﬂ$dl‘l:l Univaraiiy.
[nfeemed comeni wan ckidned fran esch pereiapani.

Tha lq:ll.ru:un of viskls spidermis from dermi wsr carnizd
i byihe suction blrier maihod [24, 15]. Erizlly o socion pomp
Wil ::-nnmd.mn-ullnd:fiphlb::]'rlnrlh anirknTe-
reaus buksy, lewvingg ibe other erd ofibe synnge frec. Tha dreeand
of the 1 yriregs wn premed syuirei che vakamisar ' ihigh skin, and
mBuﬂ:rr "ﬂ" IE .%lu = ik spplicd .I!l?ll' I-3h ok
tha mingative F-I'lJll.r\-l. ik IF-IE.I'UHJ wan sepacstsd Erom the an-
ﬁrl:n dermin farmiceg ik rect of the Hiries srd the reroking

nﬁulrl:l'.lru flled wribi ireermnal flaid with the disnsier
rI :hl blirier's b af sppradoetdy LS mm Sx spotraf soctian
Hlitkir ware induced on awch valimieir. Tex mikraliierr of
eumple [2mg UV filied were deopp ed cver b Bikacs reaf, Th

cumple = ey |prll:|-=-1'l.r ik Bloier roof giving

matly [.Eng! hmwm:hiﬁ-r.m‘:fl :|-|rmu
Tha 1acidan iJIHrF H (5BF wwm chen cellezd i rh. usng
afine needls.

Tk concerirwiicn of 5 UV Alizrin the 2HF war dsiermirad by
U¥ shuorption specirapbetomeiry by dilutng the withdrwn
SHF 15 il wiik 1.5 ml of it iesionic PES, prior o tha ovesmare-

Trordermsl Procirstian of UV Filiern

mani. The cdibesticn ourve of sach compound. s carrirmted
for exch individualmirsgtba individasd s prapiar fhaid, Scandsrd
LI filter rakritone for exch voloriser were prepared neireyika SBF
of exch volumies m scdvent Dilotian of theee karedard oclobons
wurcarnzdsutprior oY sbacrpiion cesorenerir, ul Ll
of tha riandard scdotion snd 5 ol afibe iotara < FAE, ﬁnl]
conomirsianr of the rorecreen of 06 LA 10 and :.ﬁ-l

phinra-dsbrarhsrcs ..:.-._..-:r:h U¥ Eikees wars plotted iall:lll
conomirsisanr, and lirear wrica snalyis war carried eai o
ohrinin th blu: siruight li Tpl.r.l:llm wrt carried pard on 5
volnrker. Foor UV fikeee, EHMC, BMEM FHTMC snd THE,
ware weied an every elonizer.,

Rasults and Cdscusslan

Pemetradion of Varioas Sawsomens throiph Bsby
Mowse Sk Ueing fhe Franz Dfaston Sall Technigue
Arnalysis of fanscrzen In Recepeor Huld by

W vishle spect iry

The m&ﬁnrpﬁmmht':mpla COmpart ment
of the diffusion czll consisied of solonlc FBS, pH 7.4,
wkh 1% wiv Twezn 20, This medium could sobabilize il
the bzsied U filiers at the conceniratlon of ot least 20- 40
myz/13 ml. The amount of the U fiker in thds fluld was
thzn detzrmined by UV absorption speciroscopy.

[n this experimeant 3 commercially avallabe organic
v fllbe s (EHMC, MBC and BM B2 and 2 newly l-
oped organic UV filiers [EMTMC and THE) were tsed
izee Fig. 2 for thelr chemlcal struciures), UV absorption
spectra of these UV filbers in the recepior fluid show

Stin Framscc Pyl 20083150 2 F
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Tabds 1. Feratraticn of UV Gl sram hamarn epidicmis

L"¥ flliara Taal a-ram Jaecid

Inhebliser fold Th

Diaecd U7 fikEn
o mimng i g

s Wpplcmien rag EEaan applidd R
EHMC DAL+ DU .35
BSAES a2 + U a.15
EHTAC i} a
THME 1] a

Tha ttal smenrt of the UV fikie applied arto 3.5 an® bliner
roal wan l ng.

Cribxing 05 ml afthis SBF flaid with 2.5 ml of FBE should
result In sohxlon with UV filber concentratlon of .37
mgd. Sokklon of EHMC, EMEM. THE and EHTMC ai
thiis conceniration could be detacead =asily using UV ab-

sOrptlon spactioscopy.

The Moaltoring of Transspidermal Penstration
of Varksas Sunscreens Using the Suctlon Blister

Tchnique

Ta monltor the penstration of U filers through In
vhvo human epddermis, the testad U filter was applied
anio the epidermls at the blister roof toghve a final cover-
ﬁ-:-l’l:l.ﬁ mgicm?, The szparabed spldermus has the sur-

arzaof 3.5cm? with II:|:- SHF volume of approzlmate-
by 0 ml. At 3hafter application time, all SBF volumevwas
withdrawn and subjected b L7V ahsorption spectroscop -
k analysis. Coly EHMC and BMBM showed cbvioas
transepldermal penetratlon at 3 b afer application in all
& wolumeers dtable 1) These transspidermal p2netration
resulis agree well wkh the mouse skin pensiratlon re-
sulis, Le. EHMC shorweda nal mcest thiree folds mioes effe:-
the penetration than BAEXM while EHTMC and THB
shorwed Insigniflcant penstratlon. [n every volunbezr.nei-
theer EHTMC nor TMB counld be detectsd in the saction
blister at 3 b after apphication tlme.

Both the human epldermis and haby mouse skin
shorwed nopenstration of EHTAC and TMB. A mong the
E UV Filiers, EHMC was the best pznetrating compound
thirough both the baby mouss skin and the human =pi-
dermis. Amang the 3 commerclally avallable v filbers
used In this work, BABEX shoveed the l=ast penetration

abllity. Both experiments indlcated that penstration of
EHMC almost iripled that of BAEX. This agress with

previous studies which indicated significant penstration
of EHMC [L-5] but Insignificant penetration of EMEM

[12-15].

. 5t in Frarmscol Provial 200621 2515

[t can be se=n cleady that the relathve ease of pznetra-
tion aming the tesed UV filters obtalned from baby
mouse skin and from human epidsrmis e xperiments was
simiflar. This agrezment Indicares the possble prediction
of the 2aze of UV fibber penetration through human =pl-
dermis uslng baby mouse skin.

The fact that EHTMC penetrated skin poocky while
EHMC showwed substanklal penetration indlcated the rol=
of methory substitution on the skin substanelvity of the
compound Thus, methory substkution on the benzens
ring ofthe clnnamat e affects nok only the absorpilon pro-
fll= of the cinnamate [Z1], bt also the skin permeabllky
ofthe compound. It should be potnted oot herethat small
Increases in molecolar welght of the tested oo
did not directly affect the skin penstratlon. This was ob-
vlous when comparing the penstratlon of EHMC (ma-
lecular wedght of 2870 to that of MBC [molecolar welght
of 254} EHMC penetration doubled that of MEC.

Canduglon

The 1 vivo transdermal pensiratlon study of 5 UV
filter solutions across baby monse skin using a vertical
Franz diffission ol Indicated that at 4.4 mg/an® cover-
age of EHMC, MEC and EMBEM. 258 £ 033, 115 =
0.l4and .80 = 028% ofthe applied material could pen-
etrate through the epidermis and dermis into the recep-
tor fluld after 24 h following application. EHTMC and
TME showed Insignificant pensiratlon. Lotlons con-
talning simllar U filters gave comparabde results, The
Lo vivo transepidermal penstration studyof 4 UV filbers
In 5 human volintesrs using the suction Wister tech-
nique also indicated obylous penstration of EHMC and
EMBM but no penstration of EHTMC and TMB. Agres-
ment between the baby mouse skin xperiment and the
human epldermls sxperiment indlcated the possibilky
of using an 21 ¥ivo baby mouse skin experiment for the

prediction of the transepldermal penetration of a mabe-
rial.

l.-:l:nl:-wlnl:lgnmnn'ls

Thin wark v mapperied by tbe Freardh Councilaf Thsiland
ard ik Thuibnd Persarch Fard.
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