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Preparation of Albendazole — 3 — Cyclodextrin Inclusion Complex

WU Lei, LIU Hong — yun, ZHANG Li, WU Hao, XU Shi -

(Anhui Institute of Veterinary Drug and Feed Inspection, Hefei 230091, China)

Abstract; ABZ - 3 — CD was prepared by ultrasonication, and an orthogonal design was selected for optimum

preparation procedure. Inclusion complex were identified by phase solubility analysis, melting point, ultraviolet

spectrum and solubility detect. The optimum preparation procedure was: the ratio of host/guest molecules was

1:2, inclusion time was 40 min, B — CD concentration was 8% .

the inclusion complex can be prepared by the

ultrasonication and it’s solubility can be increased significantly. The preparation method is simple and stable.
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H), VD23 e T 4:4 (7% E BINDER) , 107000 #
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2.1.1 #mkKeg i B ABZ XS 4% &
FRHEE(2 :50, V2V, TR &, FEE K 200 ~400
nm 3 FI A 43, ABZ TEJK 296 nm ZbA e K IL
W | 725 FURDRHE M A Ak TE i lie , AN T4 ABZ Byl
JE , I TEE 296 nm VRGP, 22 A0 I L
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Fig1 UV - absorption spectrum of ABZ

2.1.2 &#FMH  @iEHEN eclipse Plus C18 £
(150 mm x4.6 mm, 5 um) ,#i& 25 °C, AN 2
&~ FEL - 7K (56 :28 18,V : V) , Wik 1 mL/min, K
MK 296 nm, FEFEE 10 wL, SMRIEE &, ABZ
PR s I LR 2
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2 ABZ XHR& HPLC
Fig 2 HPLC chromatograms of ABZ

2.1.3 AR REFRECABZ XTI 20 mg,
FH 4% R W RERS i JF € 45 T 50 mL & 75k
JES 400 pg/mL BYEERK . 43 AN BRR P L. 0
2.0.5.0.10.0.20.0 mL & 100 mL S, B EEE
RGP AWM 4.0.8.0.20.0.40.0.80.0
g/ mL B IR TR . FERERI 10 pl BRI,
HERRI 2, i ABZ W TR R (V) B R MR EE (X))
HEATEAPERIE AFBIH 72 Y =0. 8876X - 0. 8627,
r=0.9992 %M ABZ 7£ 4.0 ~80.0 pg/mL £kt
AR,

2.1.4 AAEEXE BBEWKE N 20.0 wg/mL
ABZ XF SV TR, 4 BRI SR A R 5 IR 1
o e T AR 43115 RSD 5 0.88% (n=5)
2.1.5 #HRAZBERGHE HERRTRAOEY
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0.2 ¢ & 50 mL &, A 2 mL VKESHZ .10 mL
fi B  20 min, A EEIRE P EEAE EZ 5,
0.45 wm JEME I8 HERE

2.1.6 Dk FiKE HPUEE ABZ - B - CD (%
ABZ 5B -CD Wiy 2 H 1: 1) InZ& 1K 2 41
SR8 0y, ok 3 A, A 6 Ay, AR A BINACA
[l ABZ X JBE v Y TC ) A I o Yk 2 03] ok
3.42.10.16 40.63 pg/mL HIK 5 3 Fh %
JERE I, T TR 245 I i B i A ko ot 1) )
BT AT AL BRI HERE 10 L, ri I 2 A 04 1 FR T
A, IR B R R 95.23% (96. 17% |
100.02% ,RSD 9 0.36% .0.48% .0.43% (n =6)

2.1.7 #EMXE 2147 SR G,
TR CE, R BRETAR 6 S R4 AT 12 .24 36,
48 .60 .72 h HEFE AT W T AR RSD 4 0. 65% , W
HEI T IAAE 72 h NERE .

2.1.8 FHEMRE B RS H2. 157 &
5 Oy, 2 B 6% S5 1R R 23 BT I TETRR RSD
$}0.56%

2.2 BAMHET EHR

2.2.1 AREHRIEFEG R
2.2.1.1 MWAHERE KBERR—E®EH ABZ

250 mL LB - N (1: 1,V V) Hr,55 CHE R
FE, AFRELB - CD if 2 50 mL 2808 /KH,55 C1H
AP SRR T A TR, W S8 R T A
B IEE 55 CHEFES h, B 4 CUKAERE 12 h,
UE, H160 CHYLEE - NHER(1: 1, V: V)RR UE
F245,60 CIET 1, LG, FATH% 3 0,
HLAHN 41.12% +0.35% A5 Y5 NT79.34% +
0.75% (n=3),

2.2.1.2 MM REAE B -CD &, A
T it 55 °C AR 2l K rh i BUAS RV BE R K R, b
BEFREL ABZ dE i, A 50 mL L — N (1: 1,
Vi V)55 CAEIRFEER R , 2 ME il g - CD
KSR Z A ABZ il D, BB 500, |5, 1%
ZE 4 CHRK12 h, 3h0E, H 60 C 1 LEE - IR
(1:1,V: V) P¥%,60 CHWET, SEEY., 1T
4 3 0y AL HRN 61.12% £0.35% AU WR

4 89.02% +0.75% (n=3),
it DL e R I A Pk R A A
WA G 3R vy, W R S I 1 ) A T R R s

%%O
2.2.2 a5 E& T LR
2.2.2.1 EREIE RIETHAIE S5 R NS %

Bk, WL HIWT R B - CD A5 R F N R N E
FHOr TSRV R EL (A) GBI R (B) & B - CD
IR FE (C) 555 AR UL &% AR 25
EE PN SR bR, B IR A3 A KPR
I Ly (3%) IEACRBATIE SIS, N ZKF LR 1,
x1 EXHBERRSKER
Tab 1 The factor and level of orthogonal test

SN
IKF Bkt R [ g-CD
(ABZ: B -CD) /min TRV W S/ %o
A B C
1 1:1 30 8
2 1:1.5 40 10
3 1:2 50 12

2.2.2.2 WEYREIS  KERIB - CD i,
PG 1 50 °C 114 8 21K A ifil BA 1R v B 7K %
WA PR ABZ 35 5, fif A 50 mL & — 74
(1:1, V2 V) ,60 C e P i , $2A0 0 L ks
B - CD LA ABZ W, W S8 | %
2 ER,4 CY 12 h filiE, 60 °C 1Y SBE - PIER
(1:1,V: V) ¥k ,60 CUUETH, 3058,
2.2.2.3 AR GAPHERNNE UEX 4
B RN BT AKXWT .

AR = WAYTH ABZ H#/ABZ AR x100%

WEYRFE =AW/ (B - CD MAFIH +
ABZ INA i) x 100%
2.2.2.4  ZEVEN RSROSCEETA, A R
M A ROR M E SR AR, LA
TR R RS P Y B v S OB AR T, R AR A
TE R 0. 65 TASFAE S bR A: = rp B BB S e 4%
A —E MO AR A RS NE R
BOER 0.4, BAR FHE SRR &4
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BRAGICKA, S5 4 PP AT RO ARITST
EATEIE = (BEAR/ R L) x 0.0+ (fF
/WA, x0.4

2.2.2.5 IEHIREVR AR HEIE IR
JrE HEAT 9 4k, AT 3 I TR R
AR, IEACIR IR A R N EW BT L3 2

F2 EXIHRER
Tab 2 The results of orthogonal test
NO B T PrOORE magm /% LA
1 1 1 1 26.3% 45.18% 46.96%
2 1 2 2 32.6% 68.79% 64.21%
3 1 3 3 36.4% 65.97% 66.60%
4 2 1 2 18.9% 79.65% 55.90%
5 2 2 3 47.9% 73.95% 81.61%
6 2 3 1 20.8% 81.33% 58.55%
7 3 1 3 23.3% 64.01% 52.86%
8 3 2 1 61.3% 85.19% 100. 00%
9 3 3 2 17.4% 82.36% 55.70%
k1 59.26% 51.91% 68.50%
k2 65.35% 81.94% 58.60%
k3 69.52% 60.28% 67.02%
R 10.26% 30.03% 9.90%

R TE AT 19 45 R S 22 B A3 BT vl 0, 5%
AL A RORIFE N B > A > C, #0725 07
AL R B XA T2 A M g, 3 A
CXMATZ2ARERm, Kk, e sEas T
2N ALB,C LB ABZ 5 B - CD #EBHEE N 1: 2,88 7
B IE] 40 min, B — CD 7K IR 8% e A &
1
2.2.2.6 LZABAERE  He i sg il if vt i) i
FET 20 A B, C #EATH0AIE, 5 R W3R 3, AT & i
ESSRE T E 9 ABZ - B - CD 8 T. AR E,

*3 EXWIERELER

Tab 3 The verification results of orthogonal test

NO A/ % 142/ % LAV %
1 62.0 86.2 71.68
2 65.3 85.5 73.38
3 63.4 86.1 72.48
2.3 BAYWEIE
2.3.1 RShk#EAAR  REULE ABZ - -CD U

EW1.8 - CD, 43l FoK b AEZ IR T 200 ~800 nm
AT AR WK 3, AT LAIF Y ABZ - B - CD £
A PAE 290 nm Bt A BSRILIL, B - CD 7E 200 ~
800 nm FEASTCIRIL, B AW O LI I,
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Fig3 UV spectrum

2.3.2 MEBEGMNE FEERE B -CD KK
TE 20 G R o 2 4 .8.10 .14 .16 mmol/L
B B — CD 7KW, RS % B EIRE A4S 10 mL, &
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50 mL B0 in AGS SR ABZ By oK, #E,
B 10 min, WHEES 1 min, RJ5 5 T 30 °C1E &
JRGEHIRD 72 h, §H 12 h, LiHBRZ0.46 pm
UEEEYE , UL 4% £ 1R WA B, 442 2. 1 T 7
B,V B - CD ¥ (mmol/L) S AL 45, ABZ 1Yk
B (g/mL) MAAERR 20 A LR (1K 4) , 4
RN, ABZ Bl R BERE B — CD Jot & R FE ) 3
T 2 I 2 R 3 o, HCAE I A T Ry B AL g A
I LB ABZ - B - CD fE R B IE N S
MWL 1:n(n>1) WEEY .
90
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Fig 4 Phase solubility diagram of ABZ -3 - CD

2.3.3 abMEKTENEBEGAZ PRI
ABZ -8 -CD &%, B 25 mL &I, ik £ %
& ,25 CHr¥ Vi 48 h,JEWL ABZ - B - CD &
S MR, I IRV ,0. 45 wm L g g
DI, SR W A AL ) o TR R R R
W . 4528 ABZ - B - CD L&Y TE/K b g
VAR EE N 15 mg/mlL, LB 2R TR R AE 7K s i &
DR 20 £,

2.3.4 JEEMZ X ABZ B -CD.ABZ -B -CD
LAYV ABZ Fl B — CD Yy IR A WA 744 5.
o SRR, ABZ IS N 209 ~212 °C B - CD 4
H} 193 ~196 °C,ABZ - B - CD & W A K
229 ~235 °C,ABZ Fl B - CD ¥ HIR- S W1 S N
205 ~220 °C, HULATUL, EEYE S ABZ B -CD,
PR A WS AU AN x4t ] DA & 90k
BYIAHE

3 W

3.1 Rl Kk ey e ARSCEESL T HPLC Al
ABZ Bk ORI E S AT, R IR R, ik
RhasE , MR EE, oT PR A Y ABZ B e it
DS, BT 28 T e o It V5 VR AE 200 ~ 400 nm- P 1Y
SHMGTE 45 R R, HoR K I K 7E 296
nm, 1fi B — CD ZERCIE AL TEW N, A TR E , )
AR SCHE AN 8 4 72 4 296 nm,

3.2 EWHEMA A E PR IE MK MR
25 AEWNER Ll R AT P AAUR R . A SCHER R
TSR B Rk T RS PR O R R (H R T
B - CD TEMREI I h & R AR, SRR LA
PImis R, FEESY R 55 CHNER: B
(1:1, Vs V) IR HRINER F LG9 A I

3.3 #l&FENHE EEWEISIIE - RA
TOFIZK S WL WP 1 W8 55 T 1 VR VR T ik
T, HEMEBRESEZANER, 59
B AR TR A R RN A, R
UM W55 T B L T RR R I iR 45 TR RIK
VWA ), By 9% 0y o R R R Ry
fET s PRH A HRER R b B AT DA BT 5 1
FUER N, M T A SRR, F2.2.1.1
TGEr AR OSSR SR S [ 5 1 25 SR AR R
VOV I S UG AR AR, K IR R TR 8 SR B T
WS (1 1 mL/min) , & 251K 50 mL 7% N5
B 1 h A, HR T A Rl 4, 90 56 40 AR
WAL 41% el T 88 P v | SOFE Al bk
B TR] 14 2 15 18 P VAl %5 ABZ - B - CD .5
Yot RHEAZ BT 120, fERSLaftseh,
W8 Tl Al AR 7 3 7 vk s 25 T8 sl i S 0
HE— A4 A R ROR

3.4 AEMEERE AIIERSLEYIGEEAHTE
i FERIETE A s S | 58 AT 3 43000 2 ik W 4
YRR T H 4, AR B - CD 5 ABZ Ay
YIRA ., MEMENCIE , ABZ 5 B - CD MR
it B R g BB AL SRR R B A YR
B, HALA R 1, 5 IESSR IRk ) 19 = % 4k
FEIRIE 1:2 W
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