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Injectable Solution of Diclofenac Sodium Cyclodextrin Inclusion

ZHUANG Jie, HU Haitao, QIAO Yanping(Shanghai Pharmaceuticals Holding Co. Ltd., Shanghai 201203, China)

ABSTRACT: OBJECTIVE To prepare diclofenac sodium injection with therapeutic concentration and high stability.
METHODS  Hydroxypropyl-f-cyclodextrin was used to form the inclusion complex with diclofenac sodium. The
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compounding rate was measured by phase solubility diagram. The optimal antioxidant and sterilization condition were selected.
RESULTS The analysis showed the inclusion complex could be formed when the concentration of hydroxypropyl-f-

cyclodextrin was more than 0.067 7 mol-L™'. Monothioglycerol was a suitable antioxidant to stabilize the injection. Filtration

should be used for terminal sterilization. CONCLUSION Hydroxypropyl-$-cyclodextrin could increase the aqueous solubility
of diclofenac sodium to reach the effective therapeutic concentration. The diclofenac sodium injection prepared was stable

enough to satisfy the clinical requirement.

KEY WORDS: diclofenac sodium; hydroxypropyl-f-cyclodextrin; antioxidant; stability
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Tab 1 Program of gradient elution
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Fig 2 Phase solubility diagram of DS in HP-4-CD(n=3)
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T2 40 CROBEAMT A 10d RN TEHR
Tab 2 Color changes of DS-HP-$-CD injection at 40 C and
light condition for 10 days
Eeawill 40 C eI
A - ++
0.2% IV IR 44 - -
0.2% 7. FR %08 - -
0.2% i Al R BN - +
0.02%BU T JE-xf J2 5k~ 1 A ik (BHA) -
0.5% A4 H - -
e + - ORI, - - R0

Note: + — Color change degree increase gradually, — — color not change
3.4.2 JESHEE pH AL 23l T 40 C RO
ZAF R (4 500£500) Ix FE 10 d, UESE pH
HAAM . 1540 CLOGHEAT TSR 10 d,
(1) pH B35 R AEAS IR FE R B, 22 th T 5k}
2 DS SEAL S = A WIS I R YE A s PR
IPTEFRIALAr, AR &AL pH (B AT 7 5T S bR v T
P (6.5~8.5), “EiHRILE 3,

R340 CROGHE FAE T 10 d 408 pH AR Ak (n=3)

Tab 3 pH changes of DS-HP-4-CD injection at 40°C and
light condition for 10 days (#n=3)

3.4.4 FESHEA RV 3 alT 40 CROBIE
24T (4 500£500)1x JEAE 10 d, JESHEA YR
AR AN % RS T AR iy 20 THIAR PR T 40 LR(A) LS.

TS5 40 CRABAGTHAE 10dERNBHAE XM FT LA

Tab 5 Related substances of DS-HP-f-CD injection at
40 'C and light condition for 10 days

B SR TR AR o SR TR R T 0 B/ %

HUAAH 10d
0d

40 C JeIR
A 0 0.09 0.583
7.066
0.2% V. fit B B4 0 0 0.379
2.158
0.2% V. firt R 2044 0 0.112 0.619
3.339
0.2%7 At B 174 0 0 0.299
2.336
0.02%BHA 0.206 0.232 0.445
0.152
2.593
0.5%m AR H i 0 0.089 0.571
0.086 2.688

0.129

B 04 104
40 C J
A s 7.53+0.14 7.110.08 6.30+£0.13
0.2% WG M 7.54+0.11 6.97+0.04 6.61£0.07
0.2% V.t TR 2 B4 7.44+0.07 7.24+0.12 7.09+0.08
0.2%Mm AR 12 B4 7.39+0.13 7.13£0.04 7.03£0.04
0.02%BHA 7.30+0.17 7.1740.10 7.00+0.12
0.5%Fm A% H il 7.44%0.05 7.25+0.06 7.17£0.04

3.43 FESRWMEESL 4T 40 CROBE
ZAF T (4 500£500) Ix JFE 10 d. £F 40 C KGR
SAERPE 10 d, SRS EAAIH &,

AJ5AE TR ARV P (93.0%~107.0%), 45513 4.
R4 40 CROBHEEAMHTHME10dEHRN2ELH=3)

Tab 4 Assay changes of DS-HP-4-CD injection at 40 C
and light condition for 10 days (n=3)

Eeawill 0d/% 1o 4
40 C Juli
AINHUEA 100 99.6+1.31 95.7+0.74
0.2%E At FR 5 100 99.3+0.89 98.8+0.65
0.2%E it PR 2 5h 100 103.1£1.02 102.0£0.49
0.2%fi A Rk 100 105.9+0.78 98.9+1.07
0.02%BHA 100 95.2+0.84 99.0+1.24
0.5% AT 100 96.1+0.96 96.5+0.97
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T 40 CHFE 10 d, #5447 KW TR A B In
(<0.3%), FFUCUE B iy il 6 1263 SR e s AE
JCIRAAE IR 10 ds ASINFTFEGIALEH L 7% 5L
KA, HREHAGRYFBIEAIEM, &K
AR 3.5%.

3.5 IR PER R BN SR pH RS B K R

TP W MRV SV pH B AR A TC S, &
MR 2%, SPRILE 6.

&6 JEMR KM AT E E A pH E KA B A (n=3)
Tab 6 pH and assay changes of DS-HP-$-CD injection
before and after activated carbon adsorption (n=3)

pH T %
Jn P 2R 7.47+0.06 98+0.87
g PR 7.49+0.08 1000.99
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TRAWE, MAER— )

3.6.2 AFKBEL&ETESE pH HMAZL 4
T 121 CHUE KR 15, 30 min, VESHEA pH
BT e, AR THURSME T, DS Az il %
=4 E, RN 7,

KT TERE AT EHR pH A Z L(»n=3)

Tab 7 pH changes of DS-HP-f-CD injection under different
sterilization conditions (n=3)

WId KT 15 min K # 30 min
0.5%fm A H 7.44£0.06 7.77+0.04 8.55+0.07
A IHTEF 7.53+0.08 7.98+0.10 8.50+0.12

3.6.3  ANFEKEE &M N ENB S ERAZN 0
T 121 CHUEKFE 15, 30 min, JESRIEEIL
AEHAA, SR E 8.

R8 FEKEAMNHTEHSAEENEM0=3)

Tab 8 Assay changes of DS- HP-S-CD injection under
different sterilization conditions (n=3)

WU/ % KA 15 min/% K 30 min/%
0.5%Mm A H il 100 98.6+0.11 99.8+0.64
AP 100 103.0+0.76 99.6+0.72

3.6.4  AN[F) KE A AT NV SHBAT R P R A2 A
3T 121 CHHCKE 15, 30 min, #E KRG,
VESHBI AT R T AT N, e KAV 3%, 45
RUE9.

RO ARERE &M T iE HACH XM B E A

Tab 9 Related substances changes of DS-HP-5-CD
injection under different sterilization conditions
KB A A%
K 15 min-AN I 1.39
KA 15 min-0.5%M A% H ol 1.527
KT 30 min- AR IHis 2.854
KB 30 min-0.5%M0 48 H il 2.385

FEe AR KN ZY SR TR b 3 IR AR G 7T 4 L
Note: "A—The largest single impurity peak area ratio of the main peak
area

4 e

DS iR T RALE W, 0 TR A OUE R,
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Fe M g5 R, BACH e DS S 5
P, X R S A H b SR 5 A AR
AR, SIEMAAAERRTEIR KR 4l
HTAEAE A, TR ST IR AN AL
NTIET = = T F < Yred i

B A 1) FH D7 i A2 Aol P 9 P R i T
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Ny BT AR b AR 7= v i e ok B R AR B T
(RS Y o AL A 6 1 i X 25 P s A7 W B, 3 e i 2k
R JE, S TR 2%, (RN AE TR bR A
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s, PR, R BOGE R, AR AT LA
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