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Effects of pH Value on Physicochemical Property and in vitro Transdermal Parameters of Indomethacin
ZHANG Yongping, XU Jian, WU Jinglan, XIE Weijie (School of Pharmacy, Guiyang College of TCM, Guiyang
550002, China)

ABSTRACT OBJECTIVE: To study effects of different pH values on physicochemical property and in vitro transdermal parame-
ters of indomethacin. METHODS: HPLC method was used for quantitative analysis; solubility, apparent partition coeffi¢ient (K,,)
and in vitro transdermal parameters [permeation rate (J.) and 4, 12, 24 h accumulative premeation amount ( Qs (Qi2ns @o1n)] of In-
domethacin gel were determined at pH 5.0, 5.8, 6.5, 7.3, 8.0. The multiple correlation analysis and regression model were used to
determine the correlations of pH, solubility, K., and transdermal parameters. RESULTS: Indomethacin gel in vitro transdermal
model fully complied with zero-order kinetic model; and pH was good linear relationiship with, solubility “and K., (#=0.892 0), show-
ing good correlation (#=0.968 0); the exponential model relationships, were\ showniamong pH, solubility, K., and in vitro transder-
mal parameters; using pH 7.3 as the critical point, corresponding K., was’cqual to 3.34. CONCLUSIONS: Adjusting pH can im-
prove the solubility and K., of indomethacin; adjusting existing-form of molecular ion can increase Q and J; of indomethacin.
KEYWORDS pH; Indomethacing Physicochemical property; in vitro transdermal parameters; Correlation
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Fig1 HPLC chromatograms
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Tab 1 The solubility and K,,, of indomethacin at different
pH values(n=3)

pH VAREIE, mg/100 ml K.,

50 1267 633.20
58 5.745 382.63
6.5 40343 16.64
13 112277 334
8.1 316400 159
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Fig 2 The transdermal curves of indomethacin at different
pH values in vitro(n=06)
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Tab 2 The transdermal parameters of indomethacin at dif-
ferent pH values in vitro(n==6)
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Fig'3™ The curves for solubility and K., of indomethacin and
in vitro transdermal parameters of Indomethacin gel
at different pH values
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Tab 3 The correlation among pH, solubility, K,,, and in vi-

tro transdermal parameters

M r Pl B
pH-AREE 08920 0.021 *
pHK, 08930 0.021

J o -06220 0.131

pH-0s 06600 0113

pH-0us 08530 0.033

pH-J; 08530 0.033

Ko 0ss -0.7380 0077

Koy Orrs ~08570 0.032 %
KOs 09410 0.009 * %
Koods 09390 0.009 * %
TEEE-0u 00430 0472

VAIEE-Ors 02620 0335

-0, 05370 0.175

TAHRIE-J, 05380 0.175

pH B ro Jypg/heen’) QO pg/om’ Qo pg/em’ Qus, pg/em’
50 p=0.660 5x+0.1482  0.99%40 0.660 0 247 8.87 1532
58 p=23283x+09018  0.9970 23280 9.61 3097 55.15
65 y=39883x+1.7912 09970 39880 16.93 5290 93.40
73 p=5.8308x-3.9436  1.0000 58310 23.66 7342 135.80
80  y=4204Tx-87181 09920 42950 8.16 3875 100.38

34 MHEXMIRER

- 4772 - China Pharmacy 2016 Vol. 27 No. 34

T2 % FORTE 0.05 ACF- (B F 1A s % % FORAE 0.01 K
CER) - S AR

Note: * means significant correlation at 0.05 (unilateral) ; * *
means significant correlation at 0.01 (unilateral )
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Tab 4 Analysis of regression model for solubility and K., at

different pH values
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Tab 5 Analysis of regression model for solubility, K.,,, pH

and in vitro transdermal parameters

SH iR r Foo OBREEE i rBEH
pHARMRE  p=117400+7967x10° 09940 26959 0.000 1642 0.000
pHK,, y=-13.8955.162 ¢ 10° 09680 4397 0007 663 0007
pH-0u y=2.961+0.038 06470 216 0238 1470238
pH-0us =3.351H0.065 07840 480 0.116 219 0116
pH-0xs =4.034r+0.035 08850 1087 0.046 330 0.046
pH-J; y=4.035+0.001 08870 1109 0.045 3330045
KOs y=-0.202x+18.802 06430 202 0251 -4 0231
Ko s y=-0226x+71 461 07580 406 0137 2211 0137
KO =-0268v+158 394 08460 753 0071 -274 007
Kopks =-0.2691+6.786 08490 77 0069 279 0.069
BE-Q,  y=0263r+4.058 06790 257 0.207 160 0.207
BEIE-0n 202931412962 08080 565 0.098 2380098
POy y=0347x420.851 08990 1264 0.038 360 0.038
VAR, y=0.347x+20.851 09010 1300 0.037 360 0037
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