EENEILEEST LAV {BF
4/ YIE DR RBEZDIRINGE in silico

WA ARE FFEE
%ﬁu%%ﬁﬁiﬁﬂ

BE  JEAA



RiEEiR %S KUK ERREDIEE

INF—R URD

>
&
Eﬂ'
Ll
1

(i) R

LI

;3
L U
In vitroFZ &35 18 EBRTE (OECD TG428)

)
. .
DL

A) TEifHiR

L7 X —ik

BRI E . CHDOEE (A8 LV FioEiE L&)
PRSI - A DDA RN BEA ED100E 15%LLA

W R E S SO

e (U 2 7) LA GHAY OfER DT
O NP — RYE A O & ORI E
L

(e o2 MRl ; 2R = RER NI &)

e B2 W N £ 2 I E 4 2 T2 DI,
in vitroFZ & 1551 558 7)5 WA ZH

5 HH 2 & 2 N = in vitroiBR O 3R &

/7 B)fajEhhitiR .
L7 C) K& * @I Ab
) . bz ENE
245 @ D) L& 7 % —i& o Ak X OEIER

HERIEFEM DN BV (2405 +a)



{EFYEDOREEEE (EBFRE : P) OFH
4 - N

_ _ {EEYDDEBMEDFRIFEZ < HEHD
log P (cm/s)=1.17X107K_, 075142 73 X 1078 .
og P (emys) ohv (RE—F. AEFHNSOBHBBTAR)

Morimoto Y et al., J Pharm Pharmcol., 44, 634-639 (1992) KO/W KA ) Loy BAT
* MW : 5F%&
log P (cm/s) = —6.3+0.71 X log K, —0.0061 X MW Ry 1 S EpL V.
Potts RO, Guy RH, Pharm. Res., 9, 663-669 (1992) Abraham Solvation Parameter
log P (cm/s) =—5.1+0.44R,—0.497, 1
—1.4850,-3.44 SB,H+1.94V,
k Abraham et al., Pestic. Sci., 55, 78-88 (1999) j

BIRREPI Y L X —B T &
J _dQ_,KCJ% (B TEERRBT RO 1) OHEE 4
)
Flux dt Ly e ) )
- PC - )BT OMMR~DOBATE

/ o d (KiNE=1Ltv 7% —BTE+AE THHETPE)

/ N B R RS T OV T DRI
2 € SRR : TG4287M¢’C@5H Lk & (ex. <10 plfem?

Lag time Time (h) DRIV IREEZE L d 1 )0 T3 i R



2EBIRET )%

JL\ e ZED

Viable epidermis
Stratum And
Donor _torneum dermis Receiver
K. C,.
| OF:
1 Cved
C Kved Dved
x=-L, x=0 X =Ly
sc G:%b?éﬁiﬁ x\:ﬁﬁaﬁ t DFEYIRE HTHN St LB RS Mt
C, X Fick D% 2 {ERIDG, t=0 -L,<x<0
oc,, D o’C,, 0<x<L,,
ot T e 6x2 t>0 X=-Lg
x=0
ved [ZDWTHRIERIZ,
6Cved _ azcved
ot T ved 6x2 X= Lved

Csc:scHHiRE
Cved:ved P& EE
Dsc:scHHHEREREL
Dved : ved F LB ER $X
Lsc:scDE A
Lved: ved D& %

Ksc: sc/donor43BefREk
Kved: ved/scZBiAR %L




2R B H VR FE T

Stratum
C Donor  orneum Viable epidermis and dermis

(ved)

KSCCVP tot/ P ved

KSCCVP tot/ P vedeed / Ksc

x=1L x=1L

Sc tot

KSC ‘CV

K : Partition coefficient

C, : Donor concentration

L, : Thickness of membrane

Cls : Average mfambrane C,
concentration

P : Permeability coefficient

Conc. in sc

Conc. in ved
— Ksc‘Cv+Ksc‘Cv'Pt0t/Pved - Kved'CV'Ptot/Pved
Css,sc = Css, ved =

2 2

Conc. in full-thickness skin

ass,tot = L{Ksc 'Lsc (1 + Ptot/Pved)+ Kved 'Lved 'Ptot/Pved}

tot
Sugibayashi K., et al., Pharm. Res., 27, 134-142 (2010).




Physicochemical properties of model chemical compounds

ipyri I bid
Epinepherine Dopamine Antipyrin sosor. 1 Caffeine = Aminopyrine
Drug (Epi) (Dopa) e mononitrate (CAF) (AMP)
P P (ANP) (ISMN)
M. W. 219.67 189.64 188.22 191.10 194.19 231.29
ClogP* -0.684 0.169 0.204 -4.586 -0.04 0.572
pKa 8.70, 9.90 2.31,9.74, 13.40 1.50 — 1.40 5.00
Isosorbide Methyl Lidocaine Benzoic Ethyl Methyl
Drug dinitrate PABA hydrochloride acid PABA paraben
(ISDN) (M-PABA) (LO) (BA) (E-PABA) (MP)
M. W. 236.10 151.17 234.30 122.12 165.19 152.15
ClogP* -5.540 1.394 1.950 1.885 1.932 1.557
pka — 2.36 7.86 4.20 2.36 8.40
Ethyl Propyl Propyl Buthyl Buthyl
Drug paraben PABA paraben PABA paraben
(EP) (P-PABA) (PP) (B-PABA) (BP)
M. W. 166.18 179.22 180.20 193.24 194.23
ClogP* 2.513 2.452 3.042 2.981 3.571
pKa 8.40 2.37 8.40 2.37 8.40

Hydrophilic compounds : ClogP < 1

*Calculation by Chem Draw Ultra 12.2® (PerkinElmer informatics, Cambridge, U.S.A.

Lipophilic compounds : ClogP > 1




Relationship between calculated skin conc. and observed skin conc.

Full-thickness skin / Viable epidermis and \
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Data range: 122.12<M.W.<234.30, -5.54<ClogP<3.57

Mean = S.E. (n=4)
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ARTICLE INFO ABSTRACT
* pKa
Keywords: A standard protocol was used to determine partition (K) and diffusion (D) coefficients in dermatomed human
Skin absorption skin and isolated human skin layers for 50 compounds relevant to cosmetics ingredients. K values were measured
Skin penetration in dermatomed skin, isolated dermis, whole epidermis, intact stratum corneum (SC), delipidized SC and SC lipids

Partition coefficient
Diffusion coefficient
Infinite dose

by direct measurements of the radioactivity in the tissue layers/lipid component vs. buffer samples. D de-
terminations were made in dermatomed skin, isolated dermis, whole epidermis and intact SC using a non-linear
regression of the cumulative receptor fluid content of radiolabeled compound, fit to the solution of Fick's 2nd
Law. Correlation analysis was completed between K, D, and physicochemical properties. The amount of inter-
individual (donor) and intraindividual (replicate) variability in the K and D data was characterized for each skin
layer and chemical. These data can be further used to help inform the factors that influence skin bioavailability

and to help improve in silico models of dermal penetration. JMP pro L: ‘( ﬁ%{g*ﬁ % 9‘%3@ L/ 77»: .




Material

Compound MW ClogP Compound Mw. ClogP Compound M.W. ClogP
2,4'-Dichloroacetophenone 189.04 2.7 Butyldiglycol 162.23 0.6 lidocaine 234.34 23
2,4-Dinitrochlorobenzene 202.55 2.3 CAF(Caffeine) 194.19 -0.1 M-PABA(Methyl 4-aminobenzoate) 151.16 1.4
2,5-Diaminotoluene 122.17 0.6 Cinnamaldehyde 132.16 1.9 Methyl methanesulfonate 110.13 -0.4
2-Acetylaminofluorene 223.27 33 Cinnamic acid 148.16 2.1 MP(Methylparaben) 152.15 2
2-Ethylhexyl acrylate 184.27 3.8 Cinnamyl alcohol 134.17 1.9 [Naphthalene 128.17 33
2-Nitro-P-phenylenediamine 153.14 0.5 Cyclophosphamide monohydrate 261.08 0.6 [Nitrobenzene 123.11 1.9
3—Me.thyl-3H—imidazo [4,5-f]quinolin- 198.22 15 Diethyl maleate 172.18 0.9 [Norepinephrine 169.18 -1.2
2-am1T1e : Dimethyl phthalate 194.18 1.6 P-PABA(propyl 4-aminobenzoate) 179.22 2.4
4-Amino-3-nitrophenol 154.12 0.9 - - T

- DOPA (Dopamine hydrochloride) 153.18 -1 [p-Phenylenediamine 108.14 -0.3
4-Aminophenol 109.13 0 - -
E-PABA(Ethyl 4-aminobenzoate) 165.19 1.9 p-Tolunitrile 117.15 2.4
4-Bromophenyl Isocyanate 198.02 34
— EP(Ethylparaben) 166.17 2.5 PP(propylparaben) 180.2 3
4-Chloroaniline 127.57 1.9 — - -
— Epi(Epinephrine) 183.2 -1.4 Resorcinol 110.11 0.8
4-Chlorobutyric acid 122.55 0.6 - ST
— Ethylumbelliferone 190.19 2.3 Salicylic acid 138.12 2.3
4-Methylpentanoic acid 116.16 1.4
4-Nitro-o-phenylenediamine 153.14 0.9 Fugenol 1042 2 Testosterone 2884 i
-Nitro-o- . .
l6-Methyl . y. 160.17 s Geraniol 154.25 2.9 Thioglycolic acid 92.12 0.1
-Met . .
ey coumarm HC Red No.3 197.19 0.5 Tetramethy! thiuram disulfide 240.4 1.7
Acetophenone 120.15 1.6 - ;
AMP(Ami inc) 23129 ! Hydrocortisone 362.5 1.6 Triclosan 289.5 5
minopyrine . o
- I_)y hydroquinone 110.11 0.6 Vanillin 152.15 1.2
ANP(Antipyrine) 188.23 0.4
- [buprofen 206.28 3.5
B-PABA(Butyl 4-aminobenzoate) 193.24 2.9 —
—— ISDN(Isosorbide dinitrate) 236.14 1.3
BA(Benzoic acid) 122.12 1.9 - -
- ISMN(Isosorbide mononitrate) 191.14 -0.4
Basic Red 76 336.4 4.5
[soeugenol 164.2 2.6
Benzophenone 182.22 34

- Ketoprofen 254.28 3.1
Benzyl bromide 171.03 2.9
Benzylideneacetone 146.19 2.1
BP(Butylparaben) 194.23 3.6
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UNIVERSITY OF Type your selection in the text boxes or Select from the following lists and then press Submit:
NEWCASTLE Chemical W Species: |
WELCOME TO THE E DETOX 3 Name:  (AlChemicais v SISO YRere
Vehicle: | | '[I?;rl:ile: Al ~| [ Submit |

DATABASE

Page 1 of 208. 1657 In Vitro Records Found for All Chemicals with All Species Skin, All Cells

Click the Study No. for further experimental detail [ Printable Version | | Export Data to Excel |

Study Area | Cell | Exposurs | Study % * 5-a-flux kp Lag
— — ‘Chemical Vehicle | Species Site ‘Membrane n Ref.No
Chemical Properties Search Data By Ref Ho Mo (x| e B et 5| (b angttyih); | Racavery cbacrmed | (mersiom i) Ficmiy) i)
Methiocard | 1 3”;“‘;‘" Human | Abdomen ;E“‘“*""” 204 | Static |24 2 a |10 z
Search By Author Search References
Paclobutrazol | 2 g’;“;- Human | Abdomen Eg"‘i‘*'“’“ 204 | Statc |72 72 a |18 2
Piimicarb |2 g‘“’:;- Human | Abdomen ;&“‘im“ 204 | Stic |72 72 18| 18 2
Caffeine a Water | Human | UpperLag ‘;:i‘;‘}’"‘j\ia 1 Static | 24 24 865 0.000258 | 4 2
Loreal
Caffeine 5 :;‘tl‘l"“a Human | Abdomen/Braast mgﬂ’;‘: 186 | Static |16 16 94.7 122 ) 8
cream
L Isolated Flow-
Return to main EDETOX web pages Benzoic Acid | & Ethanol | Rt Back ned ose | few |0 0 66.3 so286 |11 | 133 A
Benzoic Acid | 7 Ethanol | Rat Back ‘E’°.‘;':°". 064 E"“" E 0 a7 0.00952 | 10 | 1.46 1
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