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ﬁﬁum%m ° Ester Molecular weight Molar volume
(em3/mol)

Methyl 151.2 128.0
x % ﬁB 6} Ethyl 165.2 144.2
Propyl 179. 2 160. 4
. g Buty! 193.3 176.6
ﬂms& Pentyl 207.3 192. 8
M MBEEFRBUEGYAERD X jayn 221.3 209.9
TREAR T, EHE, LBRRET,  Hovd 235.3 225.2

Octyl 249. 4 241. 4
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& 2 Y B 2 TR 4 BB B AT @‘Uﬂ JBH esters penetrating through rat skin as a function
%ﬁﬁ: Q=Jmaxt D of time.
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BEEBEAYP,H P=IJmax/Cs (2)
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Tab 2 Partition coefficient, solubilityA, steady state flux and permeability coefficient of
p—aminobenzoate esters (n—=4,x+SD)

Estimated
Octanol/water Solubility Steady state Permeability permeability
Ester partition in 20% PEG flux (Jmax) coefficient (P) coefficient
coefficient (umol/ml) (umal/em2+h) (em/hX 10%) (em/h X 10%)
" Methyl 21. 4 . 61.2 0.185640. 0177 3.05+0.29 3.00
Ethyl 74 44.4 0. 35451+0. 0363 7.9840. 82 7.48
Propyl 269 21.5 0. 33184 0. 0228 15.43+1. 06 16. 82
Butyl 741 9.7 0. 262010. 0795 27.01+8.19 . 24.18
Pentyl 3020 3.1 0. 07824 0. 0080 25.2342.58 29. 59
Hexyl 8913 0.63 0. 01604 0. 0070 25.3211.11 26. 34
Heptyl 31623 «0. 27 0. 00601 0. 0016 22.2245.92 21.34

Octyl 104713 0. 034 0. 0006+ 0. 0002 17.6545. 88 16. 75
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Fig 2 Relationship between permeability coeffici-

ent and molar volume.
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Fig 3 Relationship between permeability coeffici-

ent and partition coefficient.
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THE EFFECT OF MOLECULAR VOLUME AND PARTITION
COEFFICIENT ON PERCUTANEOUS ABSORPTION

WQ Liang and W Lin

(Department of Pharmaceutics, Zhejiang Medical University , Hangzhou 310031)

ABSTRACT A series of 8 p—aminobenzoate esters were selected as model drugs to study the
effect of molecular volume and partition coefficient on percutaneous absorption. The octanol/water
partition coefficient and solubility of these compounds were determined and their penetration rate
through rat skin in viro was measured using a Keshany —Chien diffusion cell. The results showed that
when the molecular volume was increased the permeation coefficient was decreased. However, when
the partition coefficient was increased, the permeation coefficient was increased at first and then
reached a plateau. The mathematical formula has been derived from a bi-layer diffusion model to show
how the molecular volume and the partition coefficient influence the permeation coefficient. The for-
mula could be used to estimate the permeation coefficient of drug through skin.

Key words Percutaneous absorption; Permeation coefficient; Molecular volume; Partition co-

efficient





