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 OE B8RSR EEHAREEHE(DCR)EILER-Z A TR Y (PLGA) 3k, F Z R LM AR, F % :YAPLGA
WA A, KR FAC-Z2 A 4 4 %) % DCR-PLGA #3 ; VA & 20k A8 €38 75 | £ DCR-PLGA ko9 42 Hit AR A Z R a4 &,
VA BLE BRI AR, R BGRB8t k5 B AR R R LR AT A R AR DRI GR I K
E R BB, 4R DCR &AM R BRI LMETER % 2.1~105.0 pg/mL(r=0.999 9) ;45 % B 488 b & 4 M =k R X366
RSD 3 v F 2.0% ; 5t T £ 44+ 4 PLGA 89 i % 3K JE 4 200 mg/mL , 7 /K #4869 AR A6 4 1:50, B TH BEIR AR S A 1% . PTIF
DCR-PLGA 3 A B &, F3H 424 (11.2+4.)um, 325 F 4 (4.25+0.26) %, @37 F 4 (92.30 + 1.93) %, 360 h 1 R ARFF B
A (73.08+5.33)% . %4 R #F DCR-PLCA 3K, W A RIF B RET, AABIFHERER  E6 X T IEHLH,
KEER  WEE IS B XV ES; BRI TR R SR AR AN R

Study on Preparation and Related Properties of Diacerein-loaded PLGA Microspheres for Intra-articular
Injection

CAI Yan', QIN Fuhua’, HU Ying’, WEI Ruilong’(1. Dept. of Pharmacy, Ningbo 9th Hospital,
315020, China; 2. College of Pharmaceutical Engineering, Zhejiang Pharmaceutical ﬁge Z g Nlngbo

315100, China)

—g cohc acid) PLGA microspheres for

intra-articular injection and investigate its related properties. A was used as microspheres material, and the

ABSTRACT OBJECTIVE: To prepare Diacerein (DCR) loaﬁ%x‘l

microsphere was prepared by emulsification solvent evap(f);y e contents of DCR-PLGA microspheres were determined
icienc

by HPLC, and drug-loading amount and®en were also calculated. Using entrapment efficiency as evaluation
index, the preparation technolo p e orthogonal test. The morphology and particle size of microspheres were
observed by optical microscgpe % YAccumulative release rate was investigated by using in vitro release test. RESULTS: The

linear range of

pug/mL (=0.999 9). RSDs of precision, stability, reproducibility and recovery tests were all
. he Optimal technology was PLGA concentration of 200 mg/mL, volume ratio of oil-water 1 : 50, polyvinyl
neentration of 1% . The prepared DCR-PLGA microspheres were spherical, average particle size was (11.2 + 4.7) um,
drug-loading amount was (4.25 + 0.26)% and encapsulation rate was (92.30 + 1.93)% , respectively. The drug release rate of
DCR-PLGA microspheres within 360 h was about (73.08 + 5.33)% . CONCLUSIONS: DCR-PLGA microspheres are prepared
successfully with good morphology, suitable particle size and obvious sustained release effect, which are suitable for intra-articular
injection.
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fifp, DE BERRCE G RS I RIS /R, DCR REA 25 22 il
OA PR , Bk X 1 UIRE, 5 NSAIDs A HL, iR E 12y
J5 EFRBAR 8N . DCR A IR 258 3=, (R R L
iR FE AR AR, WM 22, T BGEER Z18 RIS ATk
B, S P b 24 mT 24 ) T4 S o I O S
B LR Ak e A AR BE TR A A i) OA B R R
8 S AE SO, I 0 T Y e I A 1 A ) 25k (H
W25 257 AL ST TV 5 Wi RS o, Ja i i A I ()
O HEE A 2 R T T, Dl 205 24 YRR T 2 790 o, e
FHZAHNNE , AT LUR FLIR- e L BRI SR W) (PLGA)
DOERFLRL, i 85 T 59 158 H DCR-PLGA fik , I
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1260 T S 200 AH 54, f04E G1315D M4 R4
K% .G1312B — 0% \G1329B UERE#S .G1316A H:if
6 \LC-1260 ta 3 TAFu (32 Agilent 2w ) 5 S-3400N 7Y
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20170528 , 4liJi . > GRS iy (AT LA T = 24
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2.1 ke EE

2.1.1 DCR-PLGA ¥k R FHZL Ak -3 500 45 & 1k ) 4%
DCR-PLGA 3R, 43 5IIkG 2 R HUCDCR Ji L 25 . PLGA
S IE BT /NeeR T i S B 4 mL, JE RS (U)K
500 W, Ji1% : 40 kHz, T [A]) Zb 3 5 min fiff 58 25
AR S T — 2 BT VR B Y PVALT88 I I A K
e T4 CHRIBEAE TR IHAH 120 A KA, [R]E
L1000 r/min % 345 , 500 56 BE 5 4R Z24 4 10 min,
TERL O/W FLH . ¥ 3R O/W FLIR % 2 M AR R Y 25

HEZED; 2018455 29 4 121

WK, = (25 °C) T 4k 2w 1 (300 r/min)4 h
TERE L, A5 2N BRI B . 6 000 r/min 50> 10 min, I
SEER, FHZE K VE I 3 IR, 2 H2s T4 48 h, 18
DCR-PLGA k.,

2.1.2 ZFAMER ASIDCR R, #2110 R ik
il #8235 ek

2.2 DCREENE

221 @IRFMSRGEMNE A% Agilent ZORB-
AX SB-C5(250 mmx4.6 mm, 5 pm) ; i shAH : B -7k (FH
VKBS R 8 pH 28 2.0) (65: 35, V/V) 5 Kl % K : 254 nm; i
2 1.0 mL/min; A7 - 25 C5 PEFE R 20 LY. 7EZ A5
ZAF T, DCR IR RIS B, W0 R AT, 73 B R T 1.5,
HL ML) DCRIFTHIAMIET 3 000, TEILEL 1.
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Fig 1 chromatograms
2.2.2 XJ RN 19 i 2 PR LT 2 T 1Y

10.50 mg, B T 50 mL i, i L

wgiﬁﬁ’i N EEE A, 455 AR PR O 210 pg/mL
AR B AR I A8 TR o i B I R ) AR I 4594 2.0 mL,

IR SHARE 25 2 10 mL, 1550 & ¥R i 2y 42.0 pg/mL (Y XF
HE S VA

2.2.3 Ml ey dl A B2 R A
DCR-PLGA TBR#) 20 mg , K5 % FR e , s & 5 H e,
P A B 5 min i Bk 5T 42V AR L N R B E 2N & 25
mL, AR 28 0.22 pm fFLIE B IS AL, BUELIEWAE A i
AR

224 AMEXRFE K E R IC2.2.27 50T X E
A 459 0.1,0.2.0.5.1.0.2.0.5.0 mL, MK s E A Z
10 mL, il J8 5T 42 V& 4351 o 2.1.4.2.,10.5,21.0,42.0,,
105.0 pg/mL Y FR I XT B W o 43 3 3R FR 41 % BE
RV 20 puL, #2217 BT ik S A SRR A 0 S0
AL, DL DCR R (x, ng/mL) A R A8 b | 06 T AR
() MOARBRVEAT L 1A, 45 [m10H 52 R p=54.054x+
2.103 9(r=0.999 9) . Z5REW], DCR (46 M J57 2 vk 5
RAEEE R 2.1~105.0 pg/mL.

2.25 REEERE  BC2.2.47W0F A A P o 3 A
JEAEHEE (2.1,21.0,105.0 pg/mL ) A XS B G A W45
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Fi2 42,217 WU R 5S4 T H N2 B SR ERRI E 5 Ik,
ICSRIE AT H RS #2°2.2.17 0 i 451
HELEIERE S d, il SR TR T H DR % . 4521,
A8 HP LR 3 Al R R T R A VR R DCR I TET R H
PN 1 H ] RSD 43514 0.67% .0.58% . 0.81% F11.03%
0.74% .0.96% (n=>5) , 3R B H PN FIT H (8RS %5 B3 R AT
226 FaEMEREE  H2.2.37W FANR A ARGE R,
%UT%?E‘TMEO\LZA\&M 24 h 352,217 T {4,
A AR HEAE I S, 0 S0 TR A . 25 5, DCR 04 TR LY
RSDjyo.58%(n—7),i%W il U IS 24 h Y
FREPE RAT
227 WEEMIRI  BU2.1.175 T % DCR-PLGA
ORI 2, #222.2.37 00T il a8 b S A T, SE 6 1,
FRHE 2.2 17T A5 A AN | 10 s TR R4 1]
A FETT R B i . 455, DCR P34 & 5o 42.2
mg/g,RSD 4 0.56% (n=6) , RIAA L EE M R Af.
2.2.8 lElLIﬁziﬁtBA W“2.1.27 TR il 2% Y 25 1 ok
WL, A9y, 4r B E T 25 mL S, A 3 4 4
“2.2.27 TR X B SLIET 45 0.25.2.5.12.5 mL, il 5 H
BEI e, 7 A0 PR 5 min (S HOSR 58 VAR, I e 2
AR L H L 3 A BT B VR B (2.1.21.0,105.0 pg/mL) 1Y
eI 3 00, 28.0.22 pm SYALUE IR uE L, IR
F42.2. 17T AR E | 0 s W TH AR 4 [T
DR BT, T A R, AR AR P R 3
Fofr o 2% Ve B A AL 3 35 R TR % DCR Y [0 2% 43 531 oy
(99.42 +0.88) % . (98.92 + 0.63) % (101 15 + 0}
RSD 43 31 0.89% .0.64% . 1.068 (n ﬁ Ji ik
HERRE R AT 6?\‘

2.3 HZHEM

’JDCR PLGA {3k £ 20 mg, ¥§
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T2, T EHTEE RT3,
x1 HEES5KE

Tab 1 Factors and levels

K Lk
A B, mg/mL C,%
1:10 50 1
2 1:30 100 3
3 1:50 200 5
F2 EXRERITSER
Tab 2 Design and results of orthogonal tests
P 5 A B C D) K, %
1 1 1 1 1 65.3
2 1 2 2 2 72.6
3 1 3 3 3 80.4
4 2 1 2 3 69.3
5 2 2 3 1 76.4
6 2 3 1 2 90.5
7 3 1 3 2 09.3
8 3 2 1 3 80.3
9 3 3 2 1 91.2
K 72.767 67.967 78.700 77.630
K, 78.733 76.433 71.700 77.460
K; 80.267 87.367 75.367 76.660
R 7.500 19.400 3.333 0.960

R3 AEDNER

. m ) 58.80 <0.05
. 354.30 <0.01
2 8.78 10.96 >0.05
. 2
H;:Fo,m(2,2):19,Fo_01(2,2):99
Note: Fo5(2,2) =19, F,(2,2)=99
HY 2% 2 3% 3 AT, WA R 5 AR K /N A B>
A>C, T T2 444 7 B,AC, BV PLGA By Iy
200 mg/mL, JH7K B AHAGIRFREL R 1:50, PVAL 788 {1
BN 1% . MRIEPLAR) T2 5546145 DCR-PLGA {3 3
b, 452,37 R B AL B R A vk, AR 2
TR R A5 R (4.25 + 0.26) % F1(92.30 + 1.93) %
FWPLAR) T 2880E , 18 Tl % DCR-PLGA 3K
2.5 DCR-PLGA fIBRHISMMFL S TER R BIIE o8
MR EDTE
“2.1.1" 3 F 1 445 3] i) DCR-PLGA fHBR 4N WL 52 ¥R
B AIR , AN PG . IS RO K 23 U i sz
BER, LA BRI S A ROk A%, 10 53 300 MR A kAR
TR RHOR B R AR SRR s A (LR 2) , 85 5L R T
BRAGF-ERIAE R (11.2 + 4.7) pm; [, SR AR08E T WLgEnl
DKL A R R i 3 5], itk RAF (DL 3) .
B it DCR-PLGA 3K , #4549 /- 8Os RS e XU i |,
WA R AE 4 fe A F SR Ok i R TR A
DCR-PLGA iR i 141 v 5% ] LT 4.
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Fig 2 Particle size distribution of DCR-PLGA micro-

sphere
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Fig 3 Optical microscope graph of DCR-PLGA micro-
sphere(x200)
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Fig 4 Scanning electron microgram of DCR-PLGA

microsphere(x800)

2.6 DCR-PLGA Bk ZERPAHEERS T

43 HIEUDCR JFUEH 25 R 25 10K S DCR 5
RGP EER A9 (20: 1) 2 DCR-PLGA fEK 4% 2 5 mg,
Oz B B R I o =R 3 R =Y S 2
B s - IR 25~280 °C, FHELH# 4 10 °C/min, A<
Wik 100 mL/min, Z3Hr45 5 WL 5.

FH &1 5 A1, DCR VRN 25 114k 55 DCR 5k 2y
PR 5 Y TE 258 CALA I , 25 IR AE 258 C
RN H i DCR-PLGA K 7E 258 °CAbt1 A i , FE B
DCR-PLGA Bk ) DCR 7] BE LA [ 254 F I B TG 2
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Fig 5 Differential scanning calorimetry of DCR-PLGA

microsphere
2.7 DCR-PLGA IERRIMESMERLIXIE

BC“2.1.17 350 F 1] £ #9 DCR-PLGA 13k % 20 mg, K

BERRE 0.9 % FALERE S 2 mL 43039 5], & T
ST 3 500 Da BN, P 4L 55 B T 2.0
b IR B (5 0.02% B A ALEN Y pH 7.4 B R L
ZE PR ) 20 mL 5 B B umlmjﬁk‘?ﬁ}?ﬁ%%"%* L E T
JE 37 °C, %33 50 r/min, TSN GRES . 50 F 1.
4.8.12.24 .48 .96 ,144 192,240,360 h B} BUAFE 1 mL, 3f:
7 BIVRD 75 55 I BT R BT L mL. RS &
0.22 pm G AL ISR UE LT , B Z U8 W % “2.2.17 70
PREHERENNE | 0 sk AR T 25 ) A0

T T T T T T
160 180 200 220 240 260 280

PURSHE] (2, ) Ak A b | 259 2R iR
Frez R th £k, 45 6. AGER N, DCR-PLGA f#
£k 360 h 7 33K, B BT 0 % AR

K B AR SR RICE A 53 391 R E 4% 8l
— 2% 5 J127 )5 FE  Higuchi J5 12 F1 Weibull 77 72
WAL, RIS Weibull 5, 45 R 2 4.
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6 DCR-PLGA fRIBKE AR INE A 2%
Fig 6 Drug release curve of DCR-PLGA microsphere
in vitro
%4 DCR-PLGA REREIMERMEIRIREIBI S ER
Tab 4 Model fitting results of drug release of DCR-
PLGA microsphere in vitro

i WEH r

RS eIy 0=0.161 41+24.000 0.907 1
- CVIEyy In(100-0)=—0.003 11+4.342 5 0.964 4
Higuchi i 0=3379 9/*+12.536 09749
Weibull /7 Inln[(100/100-Q)]=0.448lnt—2.401 9 0.9929
3 itig
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A2 R T B2 2, R T2 25 . 22 k%
TR RN 25 W ik 5553 FBCLE 185 40 2 ) o il B 1)
FACRL i 700 , HLAT $ 3 25 e P AR 2RI D 4
2R S A B, R I 2 DL PLGA Ry 2R 44 R '%w
Bk, FLAT R0 0 A5 A R 25 4 R A i) UBGERS
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