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Abstract: Objective To determine the equilibrium solubility and apparent oil/water partition coefficient of diclofenac sodium, and to
provide the experimental basis for the drug evaluation and the research and development of new dosage form design of diclofenac
sodium. Methods RP-HPLC method was used to determine the concentration of diclofenac sodium in different media. A column of
Diamonsil C,g was used for separation column (150 mm X 4.6 mm, 5 um). The mobile phase was consisted of methanol-water-K;PO,
(80:19:1). The flow rate was 0.8 mL/min. The detective wavelength was set at 276 nm, and the column temperature was 32 C. The
apparent oil/water partition coefficients for the octanol-water/buffer solution systems of diclofenac sodium were determined by shaking
flash method. Results The equilibrium solubility of diclofenac sodium in water and normal saline was 18.2 and 5.52 mg/mL at 32 'C
respectively, and the equilibrium solubility of diclofenac sodium in isopropyl myristate (IPM) and ethyl acetate were 0.637 and 1.97
mg/mL respectively; The apparent partition coefficient of diclofenac sodium in the octanol-water solution system was 1.41 (IgP =
0.15); The equilibrium solubility and apparent partition coefficient of diclofenac sodium were increased and diminished respectively
when pH value increased from 5.0 to 7.4 in various pH buffer solutions. Conclusion The equilibrium solubility and apparent oil/water
partition coefficient of diclofenac sodium are greatly influenced by the pH value of media.
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Fig. 1 Structure of diclofenac sodium romn
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Table 1 Precision test of diclofenac sodium (n = 3)

gL RSD/%
H 18] HW
10.0 0.79 0.53
20.0 0.57 0.49
35.0 0.35 0.44
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Table 2 Equilibrium solubility of diclofenac sodium

in various media (x +s,n=3)
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Table 3 Apparent oil/water partition coefficient of diclofenac

sodium in n-octanol/buffer solution systems

A IR AR /(mgmL ™)
LMK 18.20£0.36
A ER K 5.52+0.35
pH 5.0 IR ER R I 0.48+0.02
pH 5.8 IR ER R 11 0.70+0.01
pH 6.8 TR ER SR 1T 11.00£0.99
pH 7.0 BERR ER G211 11.30£0.08
pH 7.4 BERR ER 2T 11.80+0.14
pH 7.8 BEIR ER 21 4.10+0.12
pH 9.0 TERR ERZZ 1Tl 16.40£0.08
IPM 0.64+1.35
IR L1 1.9740.17

pH Cu/(mgmL™")  Cx/(mgmL™) P 1gP
5.0 23.8 0.22 110.00  2.04
5.8 22.1 0.39 5720 176
6.8 20.6 3.42 6.02 078
7.0 20.4 3.61 565 075
7.4 20.2 3.83 527 0.72
7.8 222 1.84 1210 1.08
9.0 17.6 6.41 274 043

RUE ST RNV BT AR BEAE pH 5.0~7.4 IR
pH EIIBERITIE R XA SFRBATE IPM AR &
[ R OR s R SRS N
2.3 FWiMK B RN E

I SO ST R ANV T A K AR I 1) 1~

3 i

AARE T T RP-HPLC VA E WG 25 Wik
FEWITI, SRS (hEZ58) 2010 SERRKEE
Ko RIE R BEER AL T R MER . RS
o MUESFRENAE 28K P I P BT AR FE A 18.2
mg/mL, 7E7 pH {HZEMA T IR AR 3 /N 178
TR R AR R, 0 I LA 2 - IR A7 A R I US55
FRAN VAR o (F pH 5.0~7.4 Z2phiirh, HOPEER
fift FERE pH ARG TG K, 6 A AE R B e 20 P B
pH {H I KT K pH 7.8 I, SEATGREE R, 5
DRI AT fi A US55 R B A P A 2 A OB IR AR
B AV T, IAEANTE pH AH 22 pP s, pH 7.8



t¥ighat %, Drug Evaluation Research 35 36% 6% 20134E 12 A

-451 -

IR B IR FE B R, 7 AR T A 24 i 5 ) ) 1
RO, B AP R L A pHL 9.0 NN R %
5K, WREA BT PTECHI pH 9.0 SR Eh 22 i
ANEAHEI YR I IR AR
AT AT TR I Y I 50T R b % T8 2 - 0 JE
X S R R S

I K 3 T R AR s 25 28 B WA
%Eﬁmlﬁ,&%mﬁmwww,ﬁﬂﬁ*%%

T () 2590 W IEE 1ok PR BRI, AR T 2L,
M EE = AR BE, o] FH 2 il 2591
i 2 BB AT AT A S g5 SRR Wl AE
pH 5.0~7.8, XS SFRHN 1gP 1F 0.72~2.04, FKH
SOE S AW Pk e, MavstEs s, (H pH {A
POV RN S ES N Sl W e S RPN A B
DAL SHE 0 XU 55 I B 2R A 7 7] 28 PR o9 Py 2 2% s ol 551 1
pH {H, 2GR FHE IR R, DU = A
FIHFE .

Sk
[1]  XUFAR. WG FERMILE T 2058 K EHl 7. #
Iz 2527, 2008, 20(8): 14-15.

(2]

(3]

(4]

(3]

(6]

(7]

R RERGHRBELRETREERE (7. hE
£ 25 4], 2008, 5(13): 19-20.

Kienzler J L, Gold M, Nollevaux F. Systemic
bioavailability of topical diclofenac sodium gel 1% versus
oral diclofenac sodium in healthy volunteers [J]. J Clin
Pharmacol, 2010, 50(1): 50-61.

MRodE 2 W, IRIEAS, S5 SISl R SRR B
RS2 2 B IR IR 3 5 2 A i R B s 3], v
BEZy T2k, 2011, 42(3): 183-186.

XUEVE, TAKSE, W B, AF. pH XA ATV ST RS E
S MERE M R AEgT (7). R E 25 5, 2011, 22(37):
3489-3491.

TS, RIINE, B 0, S pH {EXS LS AL
R s rERen g [J]. P EF 2, 2012,
21(4): 443-447.

MBS, &R ZEAL M) 28 2 hi Jbat: ARCE
L AL, 2006: 558-559.

A, JRIUE, EBOR, AE. RN ENE A T
v B AR Mtk 23 BC R B E (7], 29RO T
¢, 2013, 36(1): 35-38.

EWERE, NS, B8N, S5 H HREEA R B
PRTRAR B S MM S L R B g (3], 25900
7T, 2013, 36(2): 114-118.





