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Preparation and in vitro Release of Diclofenac Sodium Thermosensitive Gel
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Abstract: To prepare diclofenac sodium thermosensitive gel and investigate its release characteristics
in vitro. The medicines were given with diclofenac sodium as main medicine, poloxamer 407 and
poloxamer 188 as gel materials, polyethylene glycol 2000, polyethylene glycol 4000 and polyethylene
glycol 6000 as osmosis promoter, the diclofenac sodium gel was prepared with cold cut method; the
effects of different types of polyethylene glycol and proportion of gel materials on gelation temperature
were investigated. In this paper, the percutaneous experiment of Franz diffusion pool and the UV
method were used to investigate the releasing rule in wvitro. The in vitro releasing results showed that
with the gelation temperature at 32, 34, 36 °C environment, on preparation of diclofenac sodium into
thermosensitive gel with addition of polyethylene glycol, the process could significantly increase the
drug dissolution rate.

Key words: diclofenac sodium; thermosensitive gel; polyethylene glycol; in vitro release; gelation

temperature

XA ISR £ (diclofenac sodium , DCF ) A ff VR BT R 254 , & — g AR R 25 25, M T UM
THR RIS HRIRERAE" ™ o R 25 1 BRI R a2 g SRR AR BSR4 B (HK
MR 25 X 1 T A AR R R R ST L R A2 2, BOE 25 W R A, BRI T AR T R O i
TR 2 A 50K 12 24 ) e S s R A T R AR AN 45 2, Tk D B B AE RN RN
BB TR, PR IR, B R R

Wi B 2018 - 05 - 24

BEEWE: A8 F/THFE7A (B2017276)

EER N 4 #(1985—) &, 307 & R T a: HARS5HELE,

SEITAEE : R4 (1980—), §, 3007, £, BT A d1: R X B4 7E MR %S . E-mail : zhenfengfang@163.com



2018 4 % 6 2 W B, AR AN IR BB R A R AR AN R 539

1

1.1 {¢=5

ME104E HL K7 (Mg RE 8 — 400 2408 (L) A R A |l ), DF-101S £ # e 5 #4477 4 b 2%
(TR TR A PR A R ), UV=1780 2240 ] WL A S B (8 (BT ) AR A FRZA F] ), RYJ-6B 254
i K WO g A E I 2R R A R A A .
1.2 AmS5HE

1A% 10 1t} 188 (Poloxamer188 , 4lt*5 : WPYG580B, 7 [ BASF /A 7] ) , {H & U0 i} 407 (Poloxamer407 , it
5111613027, BaTRL T38570 A FR 2 7)) s S A8 (A5 : 20150615, [E 25 4E Ak 240 A BRA ] ) s R 2
2000 (41t5: 20140423 ) , B £ % 4000 (41t 5 : 20150311 ) , T 2, 85 6000 (4t 5 : 20161130) , 2 g [ 25 4
AL 2A 3800 A BR 28 7] 7= 5 SN IR (L5 €10029723 , 1 i 22 se kA= AL B A FRA R o

2 FHik

2.1 BEERKHHE

LT BRI J7 i PA0T i A TE SRR OK , B PR A 4 CCOKFE VR 98 B 2 58 2K I AKL Iy
it P188 \PEG M WA ISR A, #h K 2= 4 i, IR ) .
22 KEREMIE

SR AR T PR O e VS W o B A, PR R T R B RS T, ZE IR, T
TR 1 C/min , ASE /NG BEURHA A, 2 A it 2l B, T B0 e e 0
23 ZMESRRRKERENRR
23.1 FRF PEG A 5 st B E e %m F IR 1A AL I i & TR AROEE IR , SR FH 2.2 T8 5 vk I e

R,
2.3.2  IBAE R LR L) AT AR B IR E a9 v IR R 2 B AL T He 491 ) A R AOEE S L SR 2.2 TR ik
W) 5 g 5 L

24 BEREFHPUESFERNSEHNE"

241 Ak KekF BOSUE I IR B0 IR V R, BUE O TR A T SO I M 2 1 TR R A A L T
200 ~ 600 nm < 78 Bl 4o 245 0T AL RIDBUSE S5 T 0 L B0RE G A 276 mm A AL A e KL, 25 1
TR AR B X U S R AN 2 TE 4. PR LA A 276 nm P A SR aE A I I K o

242 AR R & B FRIEOSUGEA ZF RN BRI 25 mg, B 100 mL A SR, AR BRER KA,
FEZS PRSI O0.5.1.0,1.5.2.0,2.5.3.0.4.0.5.0, 6. 0mL4 5] 50 mLZ& &,
R AEBRER KV R R AN EE RS A R A TR B VA TR RO B ALK A E SR C HEAT NS B AE
BEILL AR AEMZ .y =33.699 0x +0.004 7(R=0.999 8,n=6), 45F0, X IF IR NG I - vk
JEL TR 0. 002 5 ~ 0. 030 mg/mL.

243 MEERE 240 W0 B IF IR T BRI TGS B SRR 2 6 K, 0 SRR . 45
UGE ST RN G B B RSD = 1. 78% (n = 6) , 3 B #9 K 5 i BT

244 AR MERE 240 TR XSG SRR AR IR S WS i, e BIAE 2.4.6.8.10 12 h #EFEN 2 L i
SR BE R SR SF R AN Y RSD = 2. 04% , 22 WX IR S A TRAE 12 h INFAE P BT

245 FHE MRS O G E S P AT A S O R R U S S R R i U ST R A Y
i, RSD = 1. 89% , 45 R RA I ILHE MR I,

24.6 EDKEGKIE RS G BOSGE SR IR AR 0T HE T A TGS B B0 E R R 4300 5.10.20 we/mL Y
Xof VA TR, B B VR B 3 0%, T RE A TFROEUT R AN A i, S AR HEAT EL R TR LR A 3
A R U B A S 2 IR 3 53] M 96. 66% .98, 57% .99. 87% ,RSD = 1. 61% .,

2.5 {FIMER LW

251 B LGB E BRI ARG, LT AR T, 2 B R R — o CE VKR DR AT
#=Ho



540 TRARFZRCE AR FER) B 46 %

252 FHEFEBEFED R Franz § HOM S 735 RO A2 SEU 2 [ A R AR Ky EU i
P G452 % ) 00 B T 1) 4532 = K TR AR B2 I R L R A R A, TE P BT
%oy 5 RUE SR R N EE I, YR 32 v i A A B R K BRSO, WRTRIA S R R N 2 Bk, T Bl
T P A PR B FE I E R O AR R 6. 5 mL, A3 BRI AL N 2. 4 em®s A AITELAZ)E 2.4.6.8.
10,12 h BUHEE 10 mL s b o B U HURE S 4 %M oA TR AR B A e B2 SO T HERR B2 2 = vh iy < . 7
P H 276 nm T, A BRER KSR OR A Z 5 4 AR BE RO R, THRACE ST A e & & F R LT A
KIHHERRBERQ,
Q=(QW+§QWMS,

o €, 5 n A A E] A ORE I A5 1 B VR B (mg/mL) 3 V2 E A (L) ; 2 S HURE I 24 4 22 FR
21 € I ] R EORE T A5 (4 25 9 T v (mg/mL) 5V, BUREIR B (mL) 3 S : A5 3005 2 T A (em?) o
3 &R

3.1 AEZES PEG R 5E B K
TR AL S PEG A B 5 B I B2 2 i 45 SR P D3R 1 S5 SRR WY, BRI PEG X Jie B 1 B2 A —
SERZIR , HAFALS PEG B2 A ) (B B R E N
*1 FAEESHPEGXREEENEIE
Tab. 1 Influence of different types of PEG on gelation temperature

o 5 UK, 1% J B B
'EK‘ g{i K s -
AR S B AN P407 P1388 A K PEG2000 PEG4000 PEG6000 JEIC
1 1 17 1 80 1 0 0 31
2 1 17 1 80 0 1 0 32
3 1 17 1 80 0 0 1 32
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Tab. 2 Influence of thermosensitive gel composition on gelation temperature

4 95 48 B l% ‘
K5 it 58 38 /C
IR 25 B AN P407 P188 AR PEG2000 PEG4000 PEG6000
1 1 17 1 80 1 0 0 31
2 1 17 2 79 1 0 0 32
3 1 17 3 78 1 0 0 33
4 1 17 4 77 1 0 0 34
5 1 17 5 76 1 0 0 36
6 1 17 1 80 0 1 0 32
7 1 17 2 79 0 1 0 34
8 1 17 3 78 0 1 0 35
9 1 17 4 77 0 1 0 36
10 1 17 1 80 0 0 1 32
11 1 17 2 79 0 0 1 34
12 1 17 3 78 0 0 1 36
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Tab. 3 Q12h of different prescriptions at different temperatures /(mg-cm™)
B IEIC & 7m PEG2000 s Fm PEG4000 & m PEG6000 T A7m PEG
32 0.1298 0.272 1 0.398 6 0.1208
34 0.2532 0.2327 0.218 1 0.2013
36 0.2528 0.5899 0.2957 0.2369
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Fig. 1 Percutaneous results at 32 °C gelling temperature
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Fig. 2 Percutaneous results at 34 °C gelling temperature
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Fig. 3 Percutaneous results at 36 °C gelling temperature
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