Aegizza g 2011,13(4) 402 -408
Chinese Journal of Pesticide Science http://www. nyxxb. com. cn

A

ZREEMIKFFXEIZHR:
EWH, WEM, KR, wEs, Zad, 2 A

(RRREEARAMR 7 H IR B, fRH 350002)

i ERASA-EREL K AR (PLA) A kA A (B 8 & T 2578 Mk, ART
PLA R Foith/ RABKAILST £ XA F MR B GO, T T H & S X8 MRkt
FRIEEAM, BEFEFLZE(Dy) A 12.73 pm 35364 1.4811 KB ZE31% A4 Q3T FEA
100.2% (6L3F =54 89.4% 49 % AR AWK, T A MR I, A w5 (SEM) MR LR KW, priF
PRI A R BB Ko DA, 2T ER(DSC) 5474 RIESE, § K & PLA 6957 %,
THRAMK, TRNEAMNTLEREN, BHS5% 5 XA X WREFNETE2.5% 5 XA EBFA
(%5) 5 3¥3& Plutella xylostella 2 # %) % ¢ 2 H FAKAGR ,LCy 485 %] A4 0.40 #= 0.38 pg/mL,,
K : A & RILER kA &

DOI; 10. 3969/j. issn. 1008-7303.2011. 04. 12

A& 4> 22 . TQ450. 62 S ERARERD A SE S :1008-7303 (2011 ) 04-0402-07

Study on key process of preparation of spinosad microsphere: II

HUANG Bin-bin, YANG Feng-mei, ZHANG Xu-xi, ZHONG Jian-bin,
WU Zu-jian, WU Gang"
(College of Plant Protection ,Fujian Agriculture and Forestry University , Fuzhou 350002 , China)

Abstract ; Spinosad was prepared into microsphere using polylactic acid (PLA) as coating material
(wall material ) by emulsion solvent evaporation method. The optimum prescription and process
conditions were determined by investigating the effects of concentration of PLA and ratio of oil phase
volume to water phase volume on quality of preparing spinosad microsphere. The result showed that
Dy, , span, drug-loading rate, entrapment rate, drug yield of the spinosad microsphere is 12. 73 pm,
1.481 1,31% ,100.2% and 89.4% respectively and this preparation process has a good repeatability.
Spinosad microspheres were observed by scanning electron microscope (SEM) ,the result showed that
the microspheres are round beads which have relatively smooth surfaces. The result of analyzing
differential scanning calorimetry ( DSC) confirms that spinosad and PLA had formed drug-loaded
microphere indeed. The determination result of laboratory toxicity showed that the bioactivity of self-
made 5% suspension agent of spinosad microspheres and 2. 5% spinosad suspension agent sold in the
market against 2nd-instar larvae of Plutella xylostella are almost the same,LCs, value was 0. 40 and
0.38 pg/mL, respectively.
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1.1 5K HA

BS-214D Hi 43 #7 K- (AT 324 1 mg, 55 14
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W AHRRAT]) ; DHGO140A Y H B i 5 X1 54
(kS 7% S i 485 A PR W] ) 5 TEC-1200 78 555l
SHY; ISM-5310LV #1494 fiL 4% (SEM ) , NETZSCH
STA 449 C A3 K 4L (DSC) (il B2 H: = il &2
1500 C, FH s 55k 50 C/min, 7R K,

PUSHKEIE £3% ) .

i 4R 84. 7% 1) 22 A% T & (spinosad ) J5i 24
(1 48% i 7% B R4 B 2lifb ) 5 22 A8 0 2 b o
(spinosad A:75.5% , spinosad D: 14. 4% , 4li fiF )y
99.9% , Ll KAL) s FLMR (PLA) (T4
9, IR Sy By 8 T RYIDGARA L S A
FRAFRHE) 5% 2 28 3= Ok B R (— 2 &=
il e HLT R 00 2 8 T R Ok ok, AR &=
50 mg/mL (% -+ e LB R B, 4 2 A K IR
YI5IRN1S) 52. 5% £ 5% 2 2 7% 7] ( spinosad 25 SC
) (EEMRARA ) s WEE R O @354l
HoA i3 1R 3 pr 4
1.2 £4ik#t

/NSEWE Plutella xylostella 16 3% T #& A bR K2
YRGB il 24 TR RS 2, Hli i ok B AR
HERAR I A ) PR 27 Bt 24530 3 3 S e 2 e
Hb .
1.3 ZREFRRKFESXBIZHARTGE
1.3.1 PLA RiEREMMIKE ST LW
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2.1 PLA RERENSREEHIRFIE T ZHHNT
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LoD Bl PLA AE 5 H Je v o o ok 3 1) 344
150, TR K 3% Wi 4 K——rh 5c %) PLA Sy 60 Fl
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XK I IR o A — RIS TR A A A
Z2 A M PLA [#] 136 B A o 22 20 BIOPIL A A 5 4
AMEEETI R RE T] Sk 1o BEF PLA #e BRI,
FEEEABLIN, N A0 e R B 2 T o SR T AR
o T RAE LY 58 /N 89 25 1 B AT Y, AR S
Wt il AR, AR G R S B

900

80.01 /]
70.0F
60.0
50.0F
400t
300
2001

10.0F
0

012 Loss rate/%

60 90 120 150 180
PLA JFT i BE
Concentration of PLA/(mg/mL)
1 PLA REREMNSRIEZMEKRKENFIN
Fig.1 Effects of concentration of PLA on

loss rate of microspheres

2.1.2 PLAREREXAHRFLANDH K2
G NoR, i PLA 75 — G W bt v ot = R B 1 3
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Fig.2 Effects of concentration of PLA on
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Fig.3 Effects of concentration of PLA on

span of microspheres

2.1.3 PLA EREMMBRAHETH T KT
4 PLA Fis ¥k B T 150 mg/mL [}, Hifi 2 R 2
=T 45%  BCARNESE HlE T PLA &9 ok 60
90 A K 120 mg/mL Wk R, £ 1 4515
JNLTEFTIE R 3 > PLA TR BT, 2R W R
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Hi PLA B 22 28 TR 2R IRt 2 38 i A 2
AL A 3B ] A TR PLA #E — 5 H
Jot HY %) BT e VA 7 AP A e, (L AR ) 7 3 T AR R
T B PLA MR B2 AR 1 AR 7 it B0k} i
21l AR IIR 9% . TR A 2 JE 22 0% Je T2 4410
BRI AW AR SR %/ i 22 8 B R ek
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Ho

F1 PLAREREMNSRAEEMKEHENI L
Table 1

entrapment rate of microspheres

Effects of concentration of PLA on

JOESE S

Entrapment rate/ %

PLA Jiig ik 2
Concentration of PLA/(mg/mL)

60 97.4£3.2
90 98.3£2.8
120 98.4+3.0

2.2 l/KBEFRE R 2 R EEREREIE B
2.2.1 W/ AKMEEBIAHMERFALAEN T K4
ZEI R FEE VAR 2R KO He B B, 2 R
RIERP A AR B W R Ak, ah/ KA R
LA 1S BT, Dy {2 (13.55 £0.60) wm 1fij 24 H:
PRFE T 1210 2854 1015 B, Dy (HA b 22 7 A 8
F s MRFLAE N 1:20 B, D Ik B RAE (19.71
0.93) pwm, EIRTERFEFE R ST, T AR — e w,
TR LIRS, B AAFR R B JiE 43 R 22 | V5 TR R
REFSEI T SE A0 LA ) (B G0 P ot A A H A 37 i
R 1.32 g/100 g(25 T AR5 vh K 1A AR
[if 5 27 100 mL, PR 1 A R TR I A K AH B 1%
[ 5 A 1) — S R o 1) i A 1 Y B T/ 7K R AR
FREC R 1254854 1220, i/ 7K AR A Bk ) 5 i 0E A K
A AR R e A AR o b R AR B Y B 5 K
AR L Y] 4 PLA ¥ BE [5] % 2 90 mg/mL, [A
Y& RGN/ K AR S 5 PLA F e J3 18, L 26 13 fil
Z AR, A EORE EE RN, BRI N 2 N R MR
PR RIHE K
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Ratio of oil phase volume to water phase volume
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Fig.4 Effects of ratio between oil phase volume
and water phase volume on median

diameter of microspheres
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Fig.5 Effects of ratio between oil phase volume
and water phase volume on span

of microspheres

2.2.2 G/ KMEEREMERERERNEE K2

SRR 2SI/ KRR L AE 1: 5% 1:20 Z [R] AT,

ZARWRWORE I B RHFE 8% L I 4565 H

XK LA (R SR, TA R A ) 28 e A DR 7K

FRARA L R 1210 08 H o

2.3 REBRARIZEGHTESRBFEMIKNFE
HRAE LRI SE L , ik il £ 2 8 s ZE ok iy
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Table 2 Effects of ratio between oil phase volume
and water phase volume on entrapment
rate of microspheres

i/ KARRTR L

Ratio between oil phase volume

fu df 2

Entrapment rate/ %
and water phase volume

1:5 98.9+£3.3
1:10 98.3+2.8
1:15 98.4 £3.1
1:20 99.1+2.5

BT T E5H0 6 0.9 g PLA /] 10 mL — 4 H
Yt T VORISR, A 0.53 g 380k 84.7%
MZ AR, Bt 2 50 20 . fEH 100 mL
12.5 mg/mL B KW S ER IR S, T8
HWOBHLR IR AL 7 35 CRELHPE, BE
To A MBS U BRI TS 2 R W R
Bk, BRI 3t W H Dy, BSR4 2 B
RS E R TR 3, ATLUE TR
MR A3 Dy fH A (12.73 £0.50) pm 5
HEA1.481 1 £0.015 4 2 BAE 31% ki A%
H100.2% +2.2% ALE 23N 89.7 £2.0% £
AW RIS, EE MR, SEM ULEE4E5 R (&
6) W, ISR R A GIE 520/ N B 3K

®3 MRABARIZHEHTHENESRERVKNRES N
Table 3 Quality analysis of microspheres formulated in optimum process conditions

ek Givee B B fo% fad=R
Batch Dsy/ pm Span Drug-loading rate/% Entrapment rate/ % Drug yield/%
1 12.96 1.473 8 31.2 99.7 88.9
2 12.15 1.470 8 30.8 98.3 88.3
3 13.07 1.498 9 32.1 102.6 92.0
SF-YMH Average 12.73 £0.50 1.4811+0.015 4 - 100.2 2.2 89.7+2.0

e Q8"
-

. Cn 8.

6 MEEMATRITZHFUTHENS RE R S00 57503 500 FRMERER

Fig.6 SEM image (500 and 3 500 times) of microspheres formulated in optimum process condition
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HI 28 3 H508l T 0, 22 % T 25 TIOR3 7 5 O
fI%, & A T g LU L7 R A : OPLA fi%
R T ZEH be b S 20 0% IR B RKR,
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I Y SR e R SR AR T K s AN T kb 2y
Briti PLA FIZ KR 3 @QFEF 5 h BRI, 25 i P
SR XS AR 5 S 50 T FH 38 388 245 LIRS 38N, FE £
HEE) 30 ~60 min B 237 A A, Bl RN ) 4k
SREAT, M AT B R T A R X R s R A
SEHL R R AR A O R s A il £ T2 R A LI
/N A T U T, MR Rl A5 =
PR RSB/

2.4 ETRAEERESWER

HH L7 AT L, Z2 5 TR R i 24 Al As 1 PLA fosk Y
YIFIR A YITE 450 ~ 600 C 22 (814 — AN I8 HHAE
W VT )2 ) 22 2 TR 2R BRI T LG AR 0, SR 2 %
W5 PLA B ek, B 7E PLA 5y F 5 Z 1
3 [6] P REAFAE SR T AS 2 fA7 5 b 082 B

R RSO SR A0

o n

=z 3l

= OH
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.‘:“E_" L
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Fig.7 DSC analysis graph

2.5 ZRERMKBFFNENSHNELR

MEAR (IR 4) Bon, AHIK 5% Z R/ H R
PAERETETAXT /NS 2 Wy A A B2 1 15 2. 5% 205k
EESSHSIE =D N

x4 FWHEZRARRZFFIXNGE 2 R4 REF LB (48 h)
Table 4 Bioactivity comparision of spinosad 25 SC and spinosad microspheres 50 SC against

2nd-instar larvae of Plutella xylostella(48 h)

1% Formulation LCs, (95% CL)/( pg/mL) #REE (b + SE)
2.5% Z 3 H Z 27 spinosad 25 SC 0.40(0.23 ~0.70) 6.50 £0.43
5% £ 3 Z R E 757 spinosad microspheres 50 SC 0.38(0.22 ~0.66) 6.57 £0.42

3 IhNEGSTTR

GBI — R 2RV RIS B BT
SR AR T b R 77 2 B L
AR R 2, P 4 LR O SR 9 )
SRt ESNEATIIGA B2 R & T R 25 Bk,
Baker JTJ SRR 14 T A A0R 5> Tt 4350 48%
B 3L BB T L3704 8 /Nl s TSR B 6 T 7
42.% SETMPE 5 2R 0 BCER T 001 4 1 K 35 180 d
S0 d™*) L ORI IS 25 50 o L £ 75 1
R TR LRI R Z I EH R T AR
P T I T 25 4905097 8 P 1) PLA J T FH 5 26 71
Y MR RTE 43T 3T ILIE B S L e, o
TR 4 B AR RERZ ., AT
TR PLA J& F Tl 3 ¥ 9% , &8 5 000 JT 42
17 FCES A 5 S0 1 PLA (R 411
S A M 0T B TR AR L F 2 R 59 4,
A R A 5 DA — ST B, S
I R BB U B R B 2 AR S AR R

T IR VA B2 G [ S T, 33 B T Rk 24
AT B TR R , I B BTG

HE AT SRR B TR TEE 24 19 SR 40T T
PRI rh i 45 ) A A T B REAR PR 8 B IR S
FALE Wy I 0k R85 T35 e | HL2E 7 0 i 4k 10 1
BT PLA HUA R AR L B AR R R Y
HINAT WA e a5 ST 8 3 ~ 6 S R T 2 2
WY, W e 23 6 ~ 12 4 A 1 Je A T Ak M L
W2, e R ARk Y . PLA HETE B 12
Y g LR B FH 5 237 A A 245 4 k25 Lz 1
AR5 2% A5 R AAR N FH T A — > 2 o)
SRR R TR kA S B2 ) A S8 A ) A A
RN R S 2 AT FIUR (FDA) Bt HE R AT
TR A Wy AT R e A

LRI T 30 P Al ) 9 R 0 232 L SR 5 T
B FEAL B A TR A IR A SR A ) R A SR TR AR 24
if e, X LE R A YITE E IR R B . ol i
FUAL-TFHE & 2 % 1 L) PLA BRI 2 R %
TR B T A 7 FR (B, Zoied — BEIN 1] =4
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JCFIIK B Rt , B 22 Ak g AR — A AL, R I
THRBA G B S 3 B R 254059 . 95 bl T PLA
P T RRIRL, DR ply H A 45 1 2 24 Tk 1 R
FLL E AT AR 25 R, SRR 4
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TE 4% B DR 220 2 % T B IMORR A 3 SR R S M I 5
W B, FEAKIFSE I 145 T A S BGERIN , 32
TR (46 B BRI (R HE AR 95% LA b T AE i A B B
G T A B4R 25 TR ) . 5 B AR, 1A
S I SR B e e A 7 T 2 A 4T B R R AL
P SRR I, 7 [0 PR 28 KP4 1) 2 24 1k
FLEF R 2 AR KR 14, 30% , w5 1 LA
69.26% "', HIF H T i TG R 5E B RE ST AR E , Al
THAT AE -5 524 B K o P B S 24 FBE b 1A ML ) 4
TR TR A B Y 25 A G

AW B A AL 7 AR T 2 R R A
St FH 2 R P A A 2 R e, LTI A A ) 7
F TR T 50 B S <t P I PR 0 5 . 2 P 7 0
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