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Abstract: Objective To establish a method for determining the content of dexketoprofen trometamol (DKPF) temperature sensitive
hydrogels, and to study the stability and histocompatibility of it. Methods The content of DKPF temperature sensitive hydrogels
was determined by ultraviolet spectrophotometry, and investigated the specificity, linearity, limit of quantification, precision and
recovery rate. The release rate of DKPF thermosensitive hydrogel was determined by ultraviolet spectrophotometry and constant
temperature oscillation method. The stability of DKPF thermosensitive hydrogel under high humidity, light and low temperature

conditions was determined. Randomly selected 80 male Kunming mice were sc 0.2 mL DKPF temperature sensitive hydrogel, blank
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hydrogel, DKPF saline solution (the concentration of DKPF with DKPF temperature sensitive hydrogel), after administration of 1, 3,
6,9, and 12 d, each five rats were sacrificed, cut the skin injection site for hydrogel state observation, and the subcutaneous tissue
samples were stained with HE and observed under light microscope to evaluate the histocompatibility of DKPF thermosensitive
hydrogels. Results DKPF had the maximum ultraviolet absorption at 260 nm. The linear range of dexketoprofen trometamol was
1.70 - 25.56 pg/mL (r = 0.9999). The precision of intra- and intra- day and the recovery rate of the method were all good. The dissolution
of DKPF temperature sensitive hydrogels conformed the rules and it had a good process reproducibility. DKPF temperature sensitive
hydrogels had a good stability in low temperature and 75% RH, but it had intolerance of light, should be stored in the dark. After giving
hydrogel in mice, mice in all groups survived, and the hydrogel gradually decreased and disappeared. The results of pathological sections
showed that the mild inflammatory reaction caused by thermosensitive hydrogel disappeared gradually with time, and the

histocompatibility was good. Conclusion This study have established an accurate and repeatable method for dexketoprofen trometamol

temperature sensitive hydrogels quality control and the hydrogels meet the safety standards of biological materials.

Key words: dexketoprofen trometamol temperature sensitive hydrogels; ultraviolet spectrophotometry; dissolution; stability;

histocompatibility

FieliiE 255 T =1 (Dexketoprofen Trometamol,
DKPF), & 2-77 3 NI KA H 1AL K 25 (non-
steroidal anti-inflammatory dug, NSAIDs) Fi7% 25
KiEteER, BAWERMER BER. PrRIERD.
I R b FH T 22 5 R, JUH A2 R B DG 4
B RITEIRAER . ABGEEA T L DKPF 3]
. BWIEARRRPIK. 45 2B SR B4, Ui
2 {1 I R AR v 2 A RE 7 BE B (chitosan, CS)
5 B-HHBEEREN (B-sodium glycerophosphate,
B-GP) il & ih MUK EERL, FEWT I B DKPF {7 80K
BRI, FRERRIE IR 2 R, kb IR 25 IR
BOLRE R e AL g 2, JUI IR B K1 S
LR 251570, A 345 i) DKPF i BK &R 1) 5T &
TR A v Sk F 550 m] A7 120800, ACHIF 9
SEER AN G BE VAT DKPF /KB (12 3T
E, IR BRI . ReE M S H A YR AT A
Ji, %57 DKPF il BOK & I ot & 45 ik S 20 23
HYEVEANY, DLHDNHE— Pt k. et —

R HeAR U0,
1 A

1.1 FENEE

S10-3 BUEIRFE 1P FEAs (iR R A R
AF]D; UV-2401PC BAMPOLEETH (HARBEL
F]); CQ250A-TS MM EAHBENL ( RiERE DG
MU Ds PHS-3C BREE T (Rl RE SRS
FRAF]D; EL204 HLF40HT RSP (MR- 24X
= FHRAT); THZ-82 fHIE/KIBIRG #s (BT
T RFEACRAG PR AT D WD-A 25 e M 2
(R ZG AR EA 23] ) Eppendorf 27y (A
FEARAED.

1.2 YR EZERT

DKPF & BUK &R (k%5 20121201, 20121202,
20121203, #Wi%: DKPF Jli &R EHN 2.5 mg/mL),
Jyta A8 25 RS = H B, DKPE 50k}
25 (4Ik'5 20110301, JiRE%E 99.8%), TN
RSB RH A R A7 €S (b5 20120117, Bl
TEEE 95%) , 1T B R M E AR AR A F] ; B-GP
(5 1141M077V), T35 [ Sigma A w]; HEE Ik
520130407, FUESTE 40%), W ERIL)IMLT
HIRAT  TE0RER (S 20130315, 8% 99%),
T Rt E AR A A IR AR AR (s
T12041217), JT-DYJIEHMEZHL M A IR A R 58
36 K Ak .

1.3 Iz

e RE R EH/NBR, MEREHEH, fRpiE 18~22 g,
B M BB 2250 s Fh O B AL, SEBR B AE PR
Af{ES SCXK (#5) 2012-0001. ZhWII N L5 =
Je, WERESY R, BT NAZRAAEEL, S )5 e 14T
FH .

2 7k
2.1 XTRRmIBRAECE]

o W ST R S ARE 21.30 mg T EE 4 ()
DKPF ¥y K& T 100 mL &)+, F pH 7.40 FIBEER
Eh (PBS) SRR & 2R AN I

7 IR R RRBGRBUK B S L (CS B-GP
D 5.11 mg, NN PBS 2B 24 mL 8
WfE, 0.80 um FYFLIEMETIE, 3725 FIVETR
22 i EARAECH

H{ DKPF /KR 40 mL, # 100 mL &=,
BN pH 7.40 H PBS Z&iPiali, #R¥E, A 10 min,


http://heppe.foodqs.cn/

Hh¥igda % Drug Evaluation Research %5 413% #5438 201844 A * 591

INEMEMRERZIE, #2251 0.80 pm AL
JE, S EELEIER 1.00mL, BT 50.00 mL £
o g R R R R, AR U
23 FAEFER
231 LEM BUOGEEAIZ AL Ll pH 7.40 (1
PBS MR A, AN OGEETHT 190~
400 nm JEKIATERAMAR, #wE Ha R K .
232 KMERFR U207 TUIRSERL Ik
25 HOG I8 AR 3.000 2,504 2.00. 1.50. 1.00-
0.50. 0.20 mL BT 25 mL &+, LLpH 7.40 (¥
PBS ZEili Az ISR, 7E 260 nm AR & HIR
B4 {H, CUREE (O X (4) EfELM:
EVER
233 TR WRIBLEFREIETRE 4=0.043 3C+
0.008 4, 1T EER. ©EE: LOQ=10XSD/B,
Horb SD 7 FURE i BAR AR R 22, AR A 2 Ik
MAF 025 AFE A SAE, JH SD 5 0.005 2; B A%k
PEEETFERRER, B EAN 0.043 3.
234 FEEEHE M “2327 WM. . K
(1.70. 8.52. 21.3 ug/mL) Jii &K & ) DKPF 7K,
7£ 260 nm 4LWIE 4 18, 24 h WEEN 5%, HH
HHNSHEEE.
235 [FEIERALE K% FREL DKPF 725 HE KL T
il % DKPF ¥ FE 730 N 58 4 I 80%- 100%
F1 120%[¥) DKPF ¥, H 0.8 pum FfLIEE I IE,
K EIEEIEM 1 mL T 50 mL &5, 7E 260 nm
AP E A 1E -
24 BENE

B DKPF RBUKER: 3 #it (L5 20121201,
20121202, 20121203), % “2.27 TR 77 ik &k
VAR, VARV, 7R 260 nm A E 4 18,
AR PE R AE i Ze 7 FETH ROK B 25 ) & &
2.5 FERERGNZE!N

K FME IR IR 071200 5 BT, BRI iR
PBS (pH 7.40) ¥, B (37£0.5) C, #REEE
2 100 r/min. K HREL 3 #HEFE 5 DKPF /K& (Hit
520121201, 20121202, 20121203) 100 mg, ¥4I
SAET 15 mL BEREROERN, THEERGS
FF#A S min 5, I 10 mL PBS 22 (pH 7.40),
F 1. 20 4. 8. 12, 24 h J55ERE 24 h BUFE 1k, HL
AR BT BRI (R I o &5 239
), EELHRE 12 d, R PTHUREBGR LA 0.8 pum [
FLUEME 8, B 2 mL 2287 LA PBS 221 (pH 7.4)

FiRE 5 % )5, 75 260 nm Kb KA e e kil e 4
B, ARAFRUERIZL, FHHEH BRRRE (%), R
PEMESE R, Lk B2 h 45,

2.6 DKPF E/KERIVLIREME R

261 IR HUFE —#oOKE R (S
20121201) 124 mg, T 25 ‘C, FIXHBEE 75%%AF
THE 10d, 228 F 55 04 5. 10 REURE, Mgt
MR, FHdx “2.47 TR EAT EENE .

2.6.2 AL HUE KB (S 20121201)
124 mg, T=iE, MR (4500+500) Lx KDL
WHCE 10 d, 25055 0. 5. 10 KREUFE, Mg
R, IZ “2.47 WUR kAT S ENE .

2.6.3 (GIRIAL  FETAGIFI R REBR I, AT
TARIEAREE, K 3 HEFE 5 (35 20121201.20121202,
20121203), %+, BT 4 CUKFEN, E 6 NMH,
0. 102430 6 MHEURE, MEHAMAR, JFik “2.4”
TR B AT S ElE .

2.7 DKPF BHU/KERAELHEEERR

270 FESHBAIEE  BEALEEL 80 R RIS 1
JAJE RN, 235 sc 0.2 mL DKPF I BUKEER . 45
KB . DKPF A B3 KA (DKPF K FE [A)
DKPF I BUKER ), SRRSO AR L. T
AE)5 1. 34 64 9. 12d, FALSEL S HSMALAE,
TS AL H e, IR R IR A A R
272 HAYIRFMEE B “2.7.17 TUR/NRE A
SUREACK JLE 2 K. A, PR F#HT HE
gett, AW ROLE T UL,

3 %R

3.1 FEFER

3.1 LlEtkilse 45 RoR, DKPF 7E 260 nm 4t
AR, HARRISE R T BT,
3.1.2 ZMx R DKPF WA TERA 4=
0.043 3C+0.008 4, r=0.999 9 (n=7), LA,
£ 1.70~25.56 pg/mL £E %56 R B IF

313 wEERRRE @i, 28RN 1.2
pg/mL, € SRR 2 FL R B ARk i 2 K B IR BE A &
IR E -

3.1.4 KEEEEESE DKPF . . IRIRERH N
¥ % 2 RSD 43 514 1.61%. 0.89%. 0.37% (n=
5), H A1 % BE RSD 435N 1.76%+1.24%.0.44%
(n=35), RINZITIEREE R

3.1.5  [ESCRSEE: DKPF [BICERS5H108 (100.6+
0.04) %- (100.240.46) %A1 (99.8+0.89) % (n=5),



© 592 ¢ Hh¥igda % Drug Evaluation Research %5 413% #5438 201844 A

Wi B Z A R B
3.2 A[EHER DKPF ES/KEBRNESE

DKPF i BOK &R PR  0.25%, 3 #HEFE A 1)
W5 550 bR s RS 98.57% - 99.03% Al
99.84% (n=3), RSD N 0.65%. #|F SPSS 18.0 4
TR 3 HURE S s s AT 7 Z i, 4iRER
W 3 KB & i E e R E 2R, SHREZE
FRUN, TEEIMEL .
33 BRENELESR

ME R K 1 FR, M4 0~288 h IIREZAT
BTG, TFEN In F=0.506 3 Int+3.2317, r=
0.998 8, KB DKPF i K 5 B 1 B 24 15 14 F
Ritger-Peppas J7 Bl &80, FH HBEBIEE n=
0.506 3, Ut W Z M7 R 2 HL JydE Fick ##iEP
PR R U FE R, EE LY ECs M. B3
AR RSN R R e 2 E G, U T2 E
PEUT .

#4115 20121201 —+— #it5 20121202—— L5 20121203

100

RPREIRE %

0 100 200 300
t/h

Bl 1 3R ARSI R Lk
Fig.1 Cumulative release profiles of three batches

hydrogels

3.4 DKPF BEUKERRMITIREME RER

340 m=iRiEe SRR, EAXRE 75%% M
TIHE 0. 5. 10 d, KERMRI NHEIEY, 3
HEAE S I 5 5 5 2 BN AR R RS TR 98.38% -
97.45%. 97.14%, ULEHZWHNUAI & =I5 A B2
Ak, RIKEAE MR & TR e T R 4T

342 I LM NKE 0.5.10 d, DKPF
IRBUKEER IR A 5 SR, 2
FEARE; EEARR, RLEARS. 3 A

(I 5 5 7 bR s BRAR 1K) 97.22 Y% 97.72%-
98.38 %o RIAH & LT AN, HAMIERKE
o, UL AT GRE,  7EGIRAF

343 (RIERE  KERMRIAISIER, 4 C
UKARNTHCE 6 AN H 3 HERE & I e & =20 oA bRR
FAE I 97.76% 98.12%- 98.95%, FH & EMIRJLF
TR, BEHIHARE T RAF.

3.5 DKPF B#/ERIALETERRER
3501 VESHHAINE  sc 4 T/NBROKER S, A
NI, EKERERAE B N BN LR R,
1t B DKPF i BOK BRI /I BTG B 2 23 1

3.52 AV WE  DKPF A H /KIS S s
1 d, BEERMIRIER L, FHREA N REER D, B
£ 12 d ARSI BAKERERE 1d, RIE
NI, AR 3 RITUE 98 9 [ N 3E A 2K ; DKPF
IKEERES G 1 d, A8 RRER B AE, FHIZHR
59, HAE 1248, CERERBNREMM; KEHR
() 9 R SN R JRIZURE S DKPF 7KK > DKPF
AR ER K > KBRS . S5 RR I, TRBUKEE
e LRI AR, FF & E ARG 22 4 b
. AR IE 2,

4 g

i F A3 e BE 4T DKPF (14 &
i}, DKPF 7 260 nm KA 1R GF I 4MR i, 7R
WIS T AR AT AT R4, 2o i ik
MR E, W%, RE IR e & e
TR ELR AN R R R 24 1 R B AT 2 AN [F) (R R 2 p L
A% DKPF /KB IIRE 23T AT A, K
WIHAFFE Ritger-Peppa J7HE, N3 BRI U 3 )
VERIBLH . AT TR oS B, m] AT (1)
RO A T FE FH 7K BB R F i P A P 15

B X DKPF /K& RS e M5 8 R B, 14|
FITESCIRME LT, BARH A EIFR AR EE M
b, ERIEARLE TIRRIAR, TEFE RS
FUEH, BT AR REIE Y6 IR R A7 . AEAXHE
B 75%%E T, SERWREE BEL, KR4
i 6 N HIEIL T, KB B &2 LA LT H
Ak, PRI i B R AT TR A -

1. DKPF /K& R LA LR o, KB
NP S5 il I TR SO TS O, AN UURRTESS 24
AL, AR /N BRI IE A R A, Ui KR
I B B ] A . (ERSERE I, JRRE TR E



%¥ig4ak % Drug Evaluation Research 35 41% %43 201844 A

* 593 -

DKPF A= # /K 3

%G 1d 85 3d

BefE 6d

Y5 9d %hY)E 12d

El 2 DKPF KEEEHESFREMELATFE (HE, X40)
Fig.2 Tissue slices after injection of DKPF hydrogels A in different time (HE, x40 )
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