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Table 1 Flux and Lag Time of Methylparaben and Ethylparaben
through the Guinea-pig Abdominal Skin

Methylparaben Ethylparaben
Flux Lag time Flux Lag t{ime
(u glem®/hr) ghr) (u g/cm’/hr) Ehr)
Conltrol 4.74 1.67 5.98 1.84
(12.1 (6.3) (14.1) (5.4)
Lotion A 3.11 1.62 4.30 1.82
Control 6.94 1.58 8.94 1.75
(13.5) (21.7) (16.02 (17.2)
Lotion B 1.14 . 2.6} 1.55 2.92
(17.13 (7.5) (15.3) (4.7)
experimental number: 3, ():Relative standard deviation (%)
Table 2 Description of the Method
1.Diffusion cell design static vertical cell
2.Receptor fluid 20% propylcnglycol
3.8kin membrane guinea-pig excised abdominal skin,
full thickness skin
4 Membrane integrity no
5.Skin metabolism no
6.Test substance Methylparaben, Ethylparaben
7.Test preparation Cosmetic lotion
8.Test preparation 0.5mg/mLof Methylparaben 1mL,
0.5mg/mL of Etylparaben 1mL
9.Temperature and 32 C (incubat()r)p
humidity .
10.Study time 2-8 hours
11.Terminal procedures no
12.Sampling 200 4 L

13.Analysis HPLC
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Table2 HPLC condition for the analysis of drugs used in this experiment

Dnug Mobile phase Wave length (nm)  Intemal standard
BA acetonitrile: 1% phosphoric acid 230 4-hydroxybenzoic acid
(45:55) ethyl ester
MP acetonitrile : 1% phosphoric acid 256 4-hydroxybenzoic acid
(30:70) propy] ester
BP acetonitrile: 1% phosphoric acid 256 4-hydroxybenzoic acid
(50:50) ' propy! ester
HP acetonitrile : 1% phosphoric acid 256 4-hydroxybenzoic acid
(75:25) amyl ester
MOB  acetonitrile: 1% phosphoric acid 290 4-hydroxybenzoic acid

(75:25)

amyl ester




Table3  Drug sample used in i.v. bolus experiment
Drug Solution Dose Solvent used
BA 50 mg/mL. 50 mg/kg isotonic phosphoric buffer solution
' (1/30M, pH7.4)
MP 10 mg/mL 10 mg/kg ethano! propylene glycol aquos solution
(ethanol : propylene giycol=10: 30)
BP 10 mg/mL 10 mg/kg ethanol propylene glycol aquos solution
(ethanol : propylene glycol =10 :30)
HP 10 mg/mL 10 mg/kg ethanol propylene glycol aquos solution
(ethanol: propylene glycol =20 50)
MOB 5 mg/mL 5mg/kg  ethanol propylene glycol aquos solution

(ethanot: propylene glycol=20: 60)
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Fig. 1 Permeation profiles of sodium benzoate for full-thickness skin (a) and stripped skin (b)

through the excised hairless rat skin
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-hydroxybenzoic acid methyl ester for full-thickness skin (a) and
stripped skin (b) through the excised hairless rat skin
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Fig.3 Permeation profiles of 4-hydroxybenzoic acid butyl ester for full-thickness skin (a) and
stripped skin (b) through the excised hairless rat skin
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Fig. 4 Permeation profiles of 4-hydroxybenzoic acid hexyl ester for full-thickness skin (a) and
stripped skin (b) through the excised hairless rat skin
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Fig. 5 Permeation profiles of 2-hydroxy-4-methoxy benzophenone
for full-thickness skin through the excised hairless rat skin



Table 4 Diffusion parameters for permeations of sodium benzoate, 4-hydroxybenzoic acid
methyl ester, buty] ester, hexyl ester and 2-hydroxy-4-methoxy benzophenone

Drug Skin Fhux (ug/cm2/hr) log P (cm/sec)
Sodium benzoate fullthickness skin 2.1067 -7.2327
stripped skin 83.2024 -5.6362
4-hydroxybenzoic acid  fullthickness skin 0.3742 .7.5352
methyl ester stripped skin 103.7147 -5.0925
4-hydroxybenzoic acid  fullthickness skin 1.3909 -7.413
' butyl ester  stripped skin 18.5596 -6.2877
4-hydroxybenzoic acid  fullthickness skin 0.4106 -8.378
hexyl ester stripped skin 1.3456 -7.8997
2-hydroxy-4-methoxy fullthickness skin 1.51027 -6.0445

enzophenone——stripped skin__.____
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Table 5 Phamacokinetic parameters following i.v. bolus injection of sodium benzoate, 4-hydrobenzoic

acid methyl ester, butyl ester, rﬂaw ester and 2-hydroxy-4-methoxybenzophenone

BA |MP BP HP MOB
Dose (mg)  14.013 4.061 2.896 3.656 2.833
Tiz (min) — ,fu 4.587 — —
Tipe (mim) 7293 0.928 — 2315 3412
Typg (min) 13843 8.421 — 22.02 50.232
Vss (L)  0.107 0.108 0.304 0.391 0.717
AUC (g g *min/mL) 142627 J_ﬁ.m 62.979 144.18 92.999
MRT (min)  10.848 3287 6.619 15.423 23.529

CL (mL/min) 9.825 32.712 45983 25.358 31.46
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Fig. 7 Simulated plasma concentration of sodium benzoate for full-thickness skin, stripped skin
and damaged skin (10, 20, 40, 80 %) after topical application by convolution method
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Fig. 8 Simulated plasma concentration of 4-hydroxybenzoic acid methyl ester for full-thickness skin,
stripped skin and damaged skin (10, 20, 40, 80 %) after topical application by convolution method
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Fig. 9 Simulated plasma concentration of 4-hydroxybenzoic acid butyl ester for full-thickness skin,
stripped skin and damaged skin (10, 20, 40, 80 %) after topical application by convolution method
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Fig. 10 Simulated plasma concentration of 4-hydroxybenzoic acid hexyl ester for full-thickness skin,
stripped skin and damaged skin (10, 20, 40, 80 %) afier topical application by convolution method




Table 6 ~ 7=/ DR ERER—MPTOLEN

R (hr)

M hr) BEE g  BEREE  BVE (%
0 378.500 4.527 100.000
2 350.171 5,710 92.515
4 368.234 4770 97,287
6 352.123 5.902 93.031
8 366.883 8.957 96.931
10 383.584 4.246 101.343
22 372.901 6.759 98.521
24 390.420 5.106 103.149
26 373.505 6.516 98.680
28 396.008 6.796 104.649
30 397.743 4.805 105.084
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Table 7 The total recovery of drug

Drug BA MOB
Dose (mg) 25 50.2
Donor (mg) meantSE 1.5425+0,0080 44.257+2.5505
Skin (mg) mean+SE 0.0319+0.0009 0.07010.047
Receptor (mg) meantSE  2.7329:0.0564 0.017740.0042
Total (mg) mean+SE 4.3073+0.049 44.345+2.4993
Total Recovery (%) 17.2292 88.3091




