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Optimization of the Preparation Technology of Florfenicol Microsphere by Simple Coacervation Based
on Central Composite Design and Response Surface Methodology

LIN Weirui, WANG Hongguang, LU Haiying(Department of Pharmacy, Qingdao University of Science & Technology,
Qingdao 266042, China)

ABSTRACT: OBJECTIVE To optimize the preparation technology of florfenicol sustained release microspheres by simple
coacervation method. METHODS Microspheres were prepared by simple coacervation method. The effects of influences
factors such as the ratio of core to material, encysted pH and stirring speed, on overall desirability (OD) of diameter and
entrapment efficiency were investigated by central composite design and response surface method. The data were imitated using
second-order polynomial. Microspheres prepared by optimal condition were releasing in vitro in artificial body fluid. RESULTS
The optimal conditions were as follow: the ratio of core to material as 0.375, encysted pH as 4.8, and stirring speed as 615
rmin~'. The microspheres prepared by optimal condition were round and uniform with particle size of 40~50 pm. The
entrapment efficiency was 57.45% and the drug loading reached 17.52%. The microspheres had good slow-release characteristics
in Hank’s artificial body fluid. CONCLUSION Microspheres prepared by optimal method load more drug with good shape,
and the slow-release characteristics are good.

KEY WORDS: central composite design and response surface methodology; simple coacervation; microspheres; florfenicol
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S SV RUON TR A V2 3 LA SR 25 2% T
Ve W R SE R BE R TLE s %3 R R4
PEHCA RIS, BACRER &, a0 st
17 SR B0 LA i S B0 OR FE, TOUUE o 40 3
SH
1 UE5RY

IT-09A5 {HL: ) B4 Filg—1H); TG328A
R R (AR XSP-2CA B i
Be( LR AR B A R A F]); UVI1000 2 4b
I MOCEE VAL B SAR R BT B2 ) s RM-22 4lifk,
KACAE T RN s R P IR G A (ST =
SIS SHZ-C).

AR QAL P R 2 AT BR A ] i
110004, &84 98%): WA (25 4 AL 2 il 51
PR ] Ja I SR A LM TR (AEOQ9, 3 FH T XU
WITAHRAR): AWML EM TG-B(— L)
il A R A )

2 HAEE%R
2.1 &7

P4 7 R s T4l Ak S 8% S T
FORJEF IS 200 Hifia: T B RE W I i A Ak
Ji R IENE ] ABO9s In#IEHER:, A R EFTE
45~50 °C; ¥iij In 10%E5FR R 44 & pH; 22123 I 25%
Na,SO4 50 mL $iiH:, TEfEk; =2 13%
Na;S0,4200 mL, K : MAKLTT 4 M 2
filg, AERKIE AL, AREEHEHE 30 ming G212 N 2%
NaOH A AR pH £ 6.0, ZEEEHIHE 1 h; 151k
BLFE G EE 24 h, IR JE H ik
2.2 PEM RIS
2.2.1 KB RIERE  BUS EROR 8 H R
R R Y R B VR AT R A K AR, R
HJBHAE 266 nm KA S KM B A 4 k)7 Ak
T
222 FRAEMIZRIHI & A SRR R e %
200 Hi)0.200 3 g, T 100 mL &, b EE e
IY VAR VAR TS AR N B 2 %0 RS S I 0.25,
0.5, 1.0, 1.5, 2.0 mL F* 10 mL &3+, A 1 mL
KIG I EEEZIEE ;T 266 nm AL @ WG, LA
WG A P BEREAT RIA, SR AR R 5 R A
A4=0.002 1C+0.017 9(=0.999 5). %R EKIIHAEE
FAE 50~400 pg-mL~" N 5O SC R KT,
R E AR F 252% 2013 45 9 38 30 445 9 1

223 B EMIKIERATI E 4% 25
2010 4FfR b XIX E, Siss T H WiEE 500
A, TR,

224 [PERE RS FRI 0300 0 mg A JE
Z%, MWW, S52aMEkESE. b &3
AN [FA BE TR GV, e WO, I H bR itE
Mg h AR . K. . SRR 50 R
99.7%, 100.5%, 101.3%.

225 FEEELWE s AECHl 100, 200, 300
pgmL ™ K. . 3 AN E H K
5d ) H RS R A% P & 3 ANREERI H A RSD
43 0.38%, 0.57%, 0.23%. HIi RSD 4 0.57%,
0.96%, 0.75%.

2.2.6 HORJEHMERBE IR E  HEKE LS,
EERBFEA], IBRER BB 1| mL BERE
10 mL S, o B 20 B e 2 20 B85 B 4R )
FAPUAFLIENL 38, MIEARAE 266 nm AW OGS
B, AN RIS A3 i 2.
R THSA A A3 =T ERER N 25 2/ TR
X 100%.

227 EAJEFHMIKP A RN E LU A0
HE 2. B2y = B R (B2 R X
RAPEN &)

2.3 ARV A

231 E. KERIERITE O R GR
KIEHE); MM 2t B =K rER I
1,

£1 EAEITEEKRT

Tab 1 Factor and levels for central composition design test

B oy pH Fedtrmin”!
-1.732 1:4 4.5 500
-1 3:10 4.7 542
0 3:8 5.0 600
1 9:20 53 658
1.732 1:2 5.5 700

232 S EHEEIEARIGE 1% “2.17 TN JA
B s $202.2.3 730 B iR REAR s $22.2.47
TR 50 e A

IR I, R REAS TR BRI IE K 25 A F AT
REAT TP & 6 — 20N AT R IR 4 1 AT e X HoAth
Gy QA I 1 S s VA L1 B e 7 O R L A2
BN —ME, AT RN . ST bR
U SREL LT 2 B SV “ I —{H” OD-
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OD=(chdy*+dy)""s n JIFEFREL. X HUELH N T ()
D] 2% R B B 47 1 DR 26 SR ) Hassanl 7 954
AT B AR T —1E” dmin(da) T dinax(dh) 0
dy Al dy I TE B ALK 2.

K2 wIERAESHME

Tab 2 Index of the maximum value and the minimum value

*E‘*ﬂf\‘ Ymin Ymax oD
Yi— Y min
A% 30 60 di=————
Y max— Y min
Y max — Yz
R /pum 25 75 di=——7—
" Yma.\ - Ymin

233 HdEabE DOPki R, il ODEA
Febr(RAE ), 2 H0 5 K3 (328 5) M Statistica
6.0 Gt AR T WG, SR

Y1=-9.417 9+5.070 1X1+2.864 2X2+0.005 5X3—
12.269 3X1*X1-0.380 4X2*X2+1.105 6X1*X2+
0.001 0X2*X3-0.001 7X1*X3(r=0.934 5)

Y2=-9.417 9+5.070 1X1+2.864 2X2+0.005 5X3—
12.269 3X1*X1-0.380 4X2*X2+1.105 6X1*X2+
0.001 0X2*X3-0.001 7X1*X3(r=0.934 5)

OD=-12.864 8+11.098 7X1+4.109 7X2+
0.004 8X3-33.348 8X1*X1-0.587X2*X2+1.567 0X1*X2+
0.001 8X2*X3+0.009 9X1*X3(r=0.945 8)

R3 EANITERKSE
Tab 3 Results of experiment designed by CCD

NO ML R pH PR BEAER RifR(Y2)

X))  (X2) (X3)  (YD/%  pm <
1 1 -1 -1 0.4209 40+10 0.531 131
2 -1 -1 =) 0.4158 60+10 0.340 294
3 1 1 -1 0.394 5 50 0.396 863
3 -1 1 -1 0.478 2 70 0.243 721
5 1 -1 1 0.390 1 30£5 0.519 904
6 -1 —1 1 0.346 5 30£5 0.373 497
7 1 1 1 0.422 6 55£5 0.404 310
8 -1 1 1 0.489 2 55+10 0.502 262
9 _A 0 0 0.324 2 65+15 0.127 017
10 A 0 0 0.495 8 65+15 0.361 294
11 0 —A 0 0.488 6 30 0.752 197
12 0 A 0 0.543 4 55 0.569 678
13 0 0 —A 0.523 7 50 0.610 601
14 0 0 A 05277 40 0.728 903
15 0 0 0 05743 4555  0.740 675
16 0 0 0 05735  45t5  0.739 594
17 0 0 0 0.574 5 4545 0.740 945
18 0 0 0 0.572 8 45+5 0.738 647
19 0 0 0 0.574 2 45+5 0.740 540
20 0 0 0 0.573 5 4545 0.739 594
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Fig 1 Three-dimensional response surface of OD with two
factors of the ratio of core to material(X1) and pH(X2)
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Fig 2 Contour plot of OD with two factors of the ratio of
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Fig 3 Three-dimensional response surface of OD with two
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factors of the ratio of core to material (X1) and stirring
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Fig 5 Three-dimensional response surface of OD with two
factors of pH(X2) and stirring speed(X3)
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Fig 6 Contour plot of OD with two factors of concentration
of pH(X2) and stirring speed(X3)
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235 WRAMIAE AR BAE ST RR e
BRI &, 13RI, 40~50 pum 3,
Rk, SERILE 7. BEER 57.45%,
HEN 17.52%.
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Fig 7 Micrograph of optimized microspheres(400 X)
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240 B REGERS RS % SRR (1
il £, &N BRI — 20 4 5 VL IR 5 7D
W ASE 245 ) 7 A4 AR TR AR R AT RE SRR P 5 FH 3
Mrik, WUSE A IR PR R 5 /T RO L e
2, AR A0 AL A A . SRV L Hank's
N LHRMAM, Al : NaCl 8.0 g+KC10.4 g+
CaCl, 0.14 g+NaHCO; 0.35 g+CeH ,04( Fi % ¥)
1.0 g+tMgCl,-6H,O 0.1 g+MgS047H,O 0.06 g+
KH,PO, 0.06 g+Na,HPO, 12H,0 0.06 g+1 L H,0.
] HCI F1 NaOH ¥ YY pH=7.5, WJEFHIE
(37.0£1.00C. SN 1% N,N- - F 3 H i
2.4.2 LUK MWEMBURREF 02 g0 BT
100 mL S, e 1 mL N, N- " 3 R f%
WA, RGN TR EZIE, 735K )2 % bre
AW AR E 0.25, 0.5, 1, 1.5, 2 mL
i #2210 mL s, A TAREZRZIE. LA
T EN LB S LR, AN T 266
nm W & WG A B LRI C X 4 BEATERPEIANH,
)55 FE ok ¥=0.002 4X+0.041 4, r=0.999 3.

243 FREH R ZASNRE K 0.035 0 g R
KR R 2R ET 10 mL 2ifk/K, B TEN
S, KBNS E T 100 mL HZEHEE LM, B
A A 90 mL 15 1%N, N-— FF 5L F k% () N\ T
RW . 7537 °C, 72 WRemin” fEIR KB IR -
BER% 30 min BUFE 1 mL, HUOFEE#M78 1 mL A TAK
Wio BUAFARE S A L (A TLAE 266 nm AR 4% 4F
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W, 75 2.5 h I, JRURF2G IR0 £ 90% LA .
2.4.4  GORJE BRSNS E SR A IE T
AT TRER R AR 20 AR50 . R 5 PR — 52 S 1 R
B BRI 4 A B0 A BRI 1), BENIEMT
£, N B T AR R R B S K 48 1
L, B THA 100mL AN LA s, 1
(37.0+1.0)'C fHIE, 72 rmin”" (5% N RS,
SE BB O 1 mL, 37 EDFMINAE & 1 N AR -
I R BOR 2 0.45 pm FITCFLIERE, A
TARWRERE R ZIE, T 266 nm ALIE WIS, AR
NFRHE 2 R R 25, TRk 2
SRR T 20 O(%). BEIs 2k WA 8.
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Fig 8 Release curve of florfenicol microspheres in artificial

body fluid
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