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Partition coefficient and diffusion coefficient determinations of 50 R

Check for

compounds in human intact skin, isolated skin layers and isolated stratum | %
corneum lipids

Corie A. Ellison™", Kevin O. Tankersley”, Cindy M. Obringer”, Greg J. Carr”, John Manwaring”",
Helga Rothe™?, Héléne Duplan®, Camille Géniés®, Sébastien Grégoire®, Nicola J. Hewitt®,
Carine Jacques Jamin®, Martina Klaric®”, Daniela Lange', Alexandra Rolaki®, Andreas Schepky'

“ The Procter and Gamble Company, Cincinnati, OH, United States of America
® procter and Gamble, Darmstad, Germany

“ Pierre Fabre Dermo-Cosmétique, Toulouse, France

9 L'Oreal Research and Innovation, Aulnay-Sous-Bois, France

“ ADME Task Force, Cosmetics Europe, Brussels, Belgium

f Beiersdorf AG, Hamburg, Germany

ARTICLE INFO ABSTRACT

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.
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E = Ar >< KM X {(MW X PV)/(R x T)}
E : ZFERE (kg/s) . DREERE (M2) .« Ky YEREMRE (m/s)
(g/mol) PV: E&E (Pa) R : KIAETEER (3/(kmol -

.My BFE
K). T: RHEORDZHBRE (K)



In vitro &5 iEa ER

R ERME DK~ DEAFERRE D60 %iRE TEA

HERME (10978) FEEIK AW CHE AR %3R5
Chemical name M.W. *XLogP3 Excised H K
XCise uman SKin
- i Membrane : ) :
BR (4-Butylresorcinol) 166 24 (Biopredic International & V) 8§ A\)
ISDN (Isosorbide mononitrate 236 1.3 ;
{ ) Receiver PBS (-)
MP (Methylparaben) 152 2.0 Permeation area 1.77 cm?
EP(Ethylparaben) 166 25 Temperature 32°C
op - 150 50 Application period 8 h
(propylparaben) ' Application volume 10 pL/cm?
BP (Butylparaben) 194 3.6 Hydration time 1h
M-PABA (Methy! p-
aminobenzoate) 151 14 —~
= —_ —
HIRFAER(C TN S
E-PABA (Ethyl p-aminobenzoate) 165 1.9 | ! N
L F N/
P-PABA (Propyl p-aminobenzoate) 179 24 ; § {‘?ﬂ'
: ~__ — uman skin @
B-PABA (Butyl p-aminobenzoate) 193 29 Sampling port !KS!
Water jacket (32°C) ]'M 40 F
Magnetic stirrer -EK [
— - |I|](
i
) B
Vertical type diffusion cell Tlme (h)

*PubChemdl)



RRBBE(CKSEREBEN DD

SRRl E-PABA
Rl 0.02 l
120 A .
Z ZFEESW : Kawamura and MackayTh o 0015 1
S 100 - 2
2 i
E = Ar x Ky x {(My x PV)/(R x T} 5 o] ®
£ E : BRI (ka/s) « Ar T (M2) . Ky : MEEBES (m/s) . M, : HFE & ®
~ 60 O = A|{E (g/mol) . P, : EKE (Pa) R : [MATEE (J/(kmol - K). T : [UEOEAZERRE (K) = 0,005
8 — . . e = o
2 40 W AETLFA 10 uL/cm2ZzERAL T2 &, RSN TEREIT DR ERD. )
g GastroplusT(d. ¥I3DTEFET D, 0 S 0‘2 o
20 . . . . .
tRmR2

Time (h)

0 2 4 6 38 BBEE | KESIKICILH S0
E& E& Time (h)

100 - E-PABA

9 1 E hMEhEE
80 -

70 | E-PABA

0 K 57 B

O =AfE 10 pL/cm?

50

Amount in RF (%Applied dose)

— 5 I .
4318 B AE7T/ILFE Caffein -
20 7K7§7&’@;H USB MICROSCOPE UM12
10 10 yL/cm — 10 mi (MicroLinks Technology Corp.)
min min . e
0 . . : . . Imagellc CGEAmEEZJ T

Mean = S.D. (n=4)
Time (h)
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Overestimation L,
BP PP /B-],Z’A/BA
100 ° —@— T
EPABA’ .7
/F.-I/ /
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80 // /l—.—i
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E\i Mf: ) , p 'PPABA
/7 /
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2= ISDN R A
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) / )
Qz" 7/ ,/ //
40 A
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A M-PABA
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LUMOEB KUHOMO : EH DYV I+ 7 THHwinmosterESCIGRESSD B #A M HFERR
logP: PubChem® XlogP3

LUMO ) HOMO
) o .
.
. . [ § i
S =
g 0 - .-'.. ‘ £ -10 1 o . y = 1.1004x + 0.919
g “y - 0.9963))(9; ;)i2934 = ® R*=0.954
< R2=0.
1 .9" P
...' ) i . .-'
! -
_3 | | s - 1 2 T T T 1
3 1 1 3 -12 -11 -10 -9 -8

Scigress Scigress
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{EFZME O SEREZORINEFHFAS 2L —F

M.W. a1 [179

e | . REEBEDELMERE
|
|

LUMO(eV) |-0.19
HOMO(eV) |-8.77

| Predict parameters |

vd [mL] |[o0177
A[cm~2] [0584

Application time [h] |2
M.W. venicie |18

logKsc  |06455419363633336 | Ksc [4.421218070003292 |
logDsc  |-3.9479715653233347 \ Dsc [em/h] [0.00011272712598866345 |
logkved [06421498209533335 | Kved [4386820062163328 |
logDved |-3.2576065524700017 \ Dved [em/h] [0.0005525778184831779 |
L(sc) [em] [o.002 \ Cd [pg/mL] [300.405900719428 |
L(ved) [em]|0.0455 'Satu.Conc. [pg/mL]|526 |
dt [h]  [0.00033 \ Km [1.36129032258065E-08 |

| |

| 1
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