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Rat Skin Permeation of Diclofenac and its Prodrugs
Hea-Jeong Doh, Won-Jea Cho*, Chul-Seon Yong**, Chi-Ho Lee and Dae-Duk Kim'

College of Pharmacy, Pusan National University, Pusan 609-735, Korea
*College of Pharmacy, Chonnam National University, Kwangju 500-757, Korea
**College of Pharmacy, Yeungnam University, Gyungsan, Kyungbuk 712-749, Korea
(Received April 28, 2001)

ABSTRACT-Various alkyl ester prodrugs of diclofenac were synthesized in order to investigate the relationship between
their skin permeation characteristics and physicochemical properties. Solubility in various vehicles was measured at room
temperature. 1-Octanol/water partition coefficients (Log P) and capacity factors (k') were measured to determine the lipo-
philicity of the prodrugs. Stability of prodrugs in the skin extract and homogenate was also investigated before conducting
the skin permeation studies. Increases in the Log P and capacity factor values were observed when alkyl esters of diclofenac
were prepared. Since the aqueous solubility of the prodrugs was not high enough, they were saturated in propylene glycol
(PG) for skin permeation studies. Prodrugs were rapidly metabolized to diclofenac, both in skin homogenate and in dermal
extract of skin. The skin permeation rate of alkyl ester prodrugs was significantly higher than diclofenac with shorter lag
time. Moreover, a parabolic relationship was observed between the permeation rate and the log P values of prodrugs, and
the maximum flux was achieved at a log P value of around 4.0.
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Figure 1-Chemical structures of diclofenac and its prodrugs used in
this study.
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Figure 2—Relationship between the apparent 1-octanol/water par-
tition coefficient (Log P,p,) and the capacity factor (k") of diclofenac
and its prodrugs.
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Table I-Solubility (ug/mi) of Diclofenac and Its Prodrugs in Various Vehicles at Room Temperature

Vehicle
Drugs
water IPB PG

Diclofenac 20.92 (+ 4.04) 0.89 (£ 0.02) X 10° 16.31 (£ 0.87) X 10°
Aceclofenac 3445 (£2.14) 11.46 (£ 0.33) X 10° 1.97 (£0.11) X 10°
d-001 0.55 (£ 0.00) 1.49 (+0.29) 8.07 (£ 0.67) X 10°
d-002 13.55 ( 0.67) 10.40 (£ 0.13) 16.52 (£ 0.15) X 10°
d-003 223 (£0.29) 0.84 (= 0.00) 3.63 (£0.23) X 10°

Each value is the mean (&= S.D.) of triplicate experiments.
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Figure 3~Stability of diclofenac and its prodrugs in various vehicles at 37°C. Key : @; isotonic phosphate buffer (pH 7.4), O; skin
homogenate, A ; epidermal exiract and /\; dermal extract of rat skin.
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Figure 4—Rat skin permeation profiles of diclofenac and its pro-

drugs saturated in propylene glycol at 37°C. Key: O; diclofenac, A
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Table II-Rat Skin Permeation Parameters of Diclofenac and Its Prodrugs Saturated in Propylene Glycol at 37°C

Drugs Permeation rate (nmole/cm?/hr) Lag time (hr) Permeability coefficient (cm/hr) X 10°
diclofenac 0.59 (£0.22) 6.02 (£0.74) 1.08 (£0.41)

d-001 2.65 (£1.02) 2.08 (+0.79) 10.63 (+4.08)

d-002 3.39 (20.49) 8.17 (£1.70) 5.69 (£8.17)
aceclofenac 0.80 (x0.11) 6.10 (£2.45) 14.33 (£2.03)

Each value is the mean (+ S.D.) of triplicate experiments.
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