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B B RHUTIALT ARG TRAEY X EENRA T HHONEFLERN, RAE
EARRERE BERERTHE, AELEXZR R ATRERNETERLL, AR BHIE,
X-#T40 B R BEERE R BT OLEHRR, ERAVRF R EZHEHLGKERRL, LR
HOAITLEAMRBANEA A0 WiB-CD: RAEM-F A4 2: 1(BERL) ;B FBEH I C;BENFEH 70
min, ELAGHHMIILERIHHEMEIERT 10.5 45, B HEERI. T ABAOXE AYTL

#F A B AR EARZ

KRI  RAWT R FH K O E; EX5H

RESES R4

JEBEHL - ( nitrendipine, NTD) 2 — & Mg 284535
B, B M3 RO LR 25 A5 B IR
FRARET O HE JFAY T R L8 FEAROFE R &, 7
TR &M AR S I E, t el /- F im0 =
W (HZAYEKPILEARE, OREYFHEZ, B
Hf s Z, At — R E F&u T =G5 8T
%M, B - KNS (B- Cyclodextrin, B-CD) i 7 M2
W FEOIETRESMERP RG], &l
FENAER 0.7 ~0.8 nm, R GIKHE, \THEIFEZ K/
BN TRNESBPEREEY . B-HHHE
TER—M BB R E2A B2 AR, 7T RIE
YR RERAE LR REGYRRENE B SY
RSB FHIF FEZ YRR R SR A FRRI B (2
AR, B EEREHIER . B, AiREHE
BT AR AR, TR MEEE Y SYR
AR BERENEAE TEMOS YT T
5 AR EAE T EIFRMBEAR B E,
WREARES TZHRREFNAH, A 3Ck YA S
KR AAE RS B A RS = MARES T, R
GHR TR TS B- NI RESEN, N EE
YiiAT T e R E BB S, 45 U 1L JE 7 3t -l

Wris B #H:2007-04-17

XEFRERS:A

FIEH & L7, BB R R # T sk, RO E8
A

1 sy

1.1 Z5idFn 51008

RN ER T (AREDHES L, #S:
200512030) ; B - FRIKE (Hh EE B 24 4R B i b2
A, #E5:20021015) ; 718K KRN A4 d,

{88 : 7528 RIS ANA] WA Y6 I ( L e E:
ARAEBRAF) ;KQ-50B R 75 P w5 Ve 88 (R L A
{028 4 FR /) 7)) ; PHILIPS TYPE 943001800101- PW-
1800 X-ray F75HY; BE S BERE RS R M T L KALSF
I7) s ot% BA%4E (OLYMPUS TH4-200) ; H BT R R
FBERFRVL(LEBEPREMUSAERAR) ;K
BHEBS(ERIREE ).
1.2 il
1.2.1 #Brpsk

KB FREL NTDO. 446 g, Fi/> B IR 8 K B R
B B-CD5.0 g, B#fFeEH, A 50 mL 7k, thifF B 1h 2%
S A NTD %%, HHEE 70 min J5 , BUKFA R 12 h,
g, BRI YR R4 NID, % T 60

E£WH HFHE ¥ 0 EARFE 324 W) H (2006,331) ;Eﬂimmfﬁgfﬁﬁﬁﬁﬂbm H (2006BB5017) ,
{EBEN . TE4(1962-) 5, BR RKFEHEZ B, P Y2, (Tel ) 023-65102507 ; ( E-mail ) cquwjh@ hotmail. com,
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CHIBEEE T4, DF4 RS
1.2.2 Ripfgd ok

FREL 7.2 gB-CD BT =3+, InZE18K, 7 70
CTHlREMmER,HR. 7E2.5gNTD FTEEA
B EARWT B RE T 18K E 8- CD AE R+, 7
e 30 min, A EHAE, FRHAZEET, HA
Pidk4 h, BUKAPRIE12 h brdd, g, HOBRNE
PRV, 78 60 CT THRENE
1.2.3 BEFkk

FREGE B B-CD HIREFB R E THRVEN, B
THAERSHNEY, BBSTRLERA NID B T8
HTRERS  WINAA B-CD MBE W MWEE . 85
Wl —ERtEE , ERPIER , o2, BUKA LR 12 h,
i, Wi, Ao BRI E %R, £ 60 CT TR
IFE
1.3 @Ak AARES T %

BRI ER (kW) ($0k H (NTD 5 B-CD f
IRE) EARE (C) A BB (min) % P X SL 5
HERENBEKNERIENEZRENR, BIMEEEER
4K, (B1) R F L (4°) ERFRHHITRES
(£1),

®1 BEINESESWHERKER

HE
KF A B C D
AT E/KW B-CD:NTD/mol & E/C B [§)/min
1 20 1:2 20 20
2 30 1:1 40 40
3 40 2:1 60 60
4 50 3:1 80 80

ARS8 9 B R 25 490 O A ) BRR S 1 8
HEAEHR, 15 ] SPSS TG E BERETE,
1.4 BBk X-frH%SE ot

1)¥ NTD 5B 25 & B-CD 3k BB A& Y &8
FEELA YIRE R B R AT B RE

2) ¥ DAL 4 RO R TR P HIR BRI, 7E X-
FASHX AT, 3 FLTR B 148, W IRIEE d (R FA B 20
18, MBS B, #AT AT

3) il K {31 34T X- 1S 2 B4 #

BRI A o A, BEWE R
a8 RARPH S HIEARY R, W, 1 W, S BIR%E
A RPN S A ERS

X- gt e B4 A R AR SR S S
ST AFURIE . B EMHREAR, RS

SRR E-HATRESHEREXRANEES
X MEELATHRE

I, W
_i: =Ky (1)
Hep K=1/1,

Y8 AR, W8 K, RAAR (1) HHEF
HEAEFEPB-CONERW ,HFHEEXRAW 5W,
MXRARNTERBA W, B TBEAEHENEEYE
WERAE SRS , RAE7E B-CD M Switl, a8
FHI & B Wy=1- Wjo
1.5 SRR (UV 3) MbE S ik #E

¥EFEFREL NTD 1 B-CD B &, 45 F 15% &
B, il B — e VR BE A VAW, 7E 200 ~ 400 nm K 3 FEl
TEH, %2 88, NTD 7 239 nm A0 B3R Y4 , B-
CD e A AL TOR ML, B8 2 239 nm FEH R NTD 1y
e Pt
1.6  FrfEthsbley B BRG]

LL15% ZBERE R, 4y B HIVEE R 2.0,4.0,
6.0,8.0,10.0 pg/mL ¥ NTD %W , ZEH K 239 nm &b
MR IERE , KAERA, 15 PrE i 28 572 A =0. 099 3C
+0.001 5(Z&HEFEE 2.0 ~10 pg/mL,r* =0.996 9)

PA15% ZBEREER, 47 BIBCH] 3.0,6.0,#1 9.0
pg/mL 3 FEy  Hr ARHREE 9 NTD 8. 3 MIREEERE
PRl R METE B P, U E SO AR TR AT A8 A o
BRI BRIk, W B AMEH RIRE, ELE3
Rl HBlRE,

1.7 AHERASYERARHNE

HERBRAEY 4 mg, A 15% Z B, #l 5 50
mL FEEYER. W ERERS mL F 50 mL 4
B, H15% CEHRBREZE, 85, U 15% 28
RS S, 7E 239 nm 20 I B O, R A BR HE R 2R
R ITEEAYh Ay S EMERE,

HEYEHE = (K& H NID WEE/ a8 YH
SRR x100% ,

NTD R = (H A+ NTD 5 &#/NTD $# A
&) x100% ,

1.8 hukEmic AL, A E R a1 H (el
HoE) Bl

¥E B FRER NTD 5 mg, il 5 15% ZBE R Rk %
% 10 mL, 4+ %IB 0.3 mL,0.6 mL,0.9 mL, B F
50 mL AR F . BEUER B-CD A 15% ZE1%
WMER, 5B 10 mL BT LEE, FH 15% B
SEZE RS, 7E 239 nm 4b AN YEE B B E , bR
R SRR .
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HRKRBE = (BEYHNE/SERAYEE)
x100%
1.9 IR R R e

FEEFREX NTD1S mg DL K & A # R NTD 2K
B, 5 5IA 10 mL 218K, ZIR (25 C) W E, B E
AR ERERNES 2 K, FE 48 h, B IE R AMTLIE
- JERNE, WERSEIER 8.5 mL B 10 mL &S, Nk
KEBEEZ, T 239 nm PR AW HEICE A, IR
TR BB RE

FEHFREX NTD i 10 mg, 4 E BN EEY XY
HIRSY, B F NTD fEK AN, B L, 15% 2B
YV 900 mL ¥ A B, RAR e FE B (37
+0.5)°C , #3100 r/min, 43 HI7E 15 .30 .45 .60 min B}
W ER A 3 10 mL( [F]BS M0 [FHR A BT 10 mL) ,£8 0. 45
o T L AR U , B T R VRN L A L, R
HE,
110 graeEhEs

SrER NTD RAS B MY, WEESY, &
FREESH 4 500 =500 Ix FsEO6 RS 30 d J5, U@ R R
NTD & &t ELHE G & & TR,

EETHRE(%) =CLtHEIIEE - LREER)/
JCHRRI A& x100%

2 gPR5ie
2.1 EZREEH R BT

ERINE 2,

x2 RHHLTE-B-FMECESUHEESTRHRE

E®E A B C D FLEER/ %
1 1 1 1 1 8.61
2 1 2 2 2 10.10
3 1 3 3 3 14.34
4 1 4 4 4 20.81
5 2 1 2 3 30.48
6 2 2 1 4 27.44
7 2 3 4 1 22.46
8 2 4 3 2 30.72
9 3 1 3 4 34,99
10 3 2 4 3 40.20
11 3 3 1 2 58.50
12 3 4 2 1 10. 68
13 4 1 4 2 15.95
14 4 2 3 1 5.65
15 4 3 2 4 14. 62
16 4 4 1 3 39.23

i SPSS AT T Z 5 Rt W3k 3-4, &
AN R A BRERER, HRNEE S TFH
JBEJR L AR PSRBT, T A8 9 B A BT 0 31 R P X A
REAHH B EER W, 4 A EH N6 H 35 5
FAB>A>D>C, HAREG ISR LUEE,
B A EBUKY 3; HE B MBUKY 3; HE C iEUK
Y2, HE D WBUKE 3. Hik, 6 YHSNRELZ
%MK A,B,C,D,. BB T3 Jy 40 kW; B- CD: NTD
HF2:1 (BE/REL); @A IR AN 40 °C; & 75 iy 6
2570 min,

£3 BAPHEESHEN N

Type I Sum of Mean

Source Squares df Square F Sig.

Corrected Model 2 792.574(a) 12 232.715 2.219 .279

Intercept 9 253.478 1 9253.478 88.226 .003

A 1191.399 3 294,555 3.786 .152

B 104. 465 3 397.133 0.332 .805

C 613. 044 3 34.822 1.948 .299

D 883. 666 3 204.348 2.808 .209

Error 314.650 3 104. 883

Total 12 360.703 16
Corrected Total 3 107.225 15

R Squared = 0.804 (Adjusted R Squared =0 .020),
Dependent Variable : £ 3§ 3

F4 BEEFITOW

Mean A B C D
1 13.465 22.508 18.970 11.850
2 27.775 20.848 31.188  28.818
3 36.093 27.480 20.175 31.063
4 28.863  25.360 27, 863 24.465

2.2 WAL
RABFRERELZH&EEY, B UV EN
W, BEIIR S MRS R

F5 3MEEVIEFTENLLER %

T g BAEYETHE  GHE

WAVKERE  62.08 9.12 11.58
i)z 63.16 16.2 74.68
BrEE: 69.88 7.65 4.6

PAELE IR, P Bk A B R UR AL T BT
P B AR K P RS s WA 6 B ORI, T R B 2
BB AR AER D, 85 YR 25 a8
FIVER AL B P IR BB . B TR N ITE
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F g b ) FEARUE, B b 7 B R A A, L
B R EE N, v R TR
2.3 A/YNYHEE
2.3.1 B#MAEE

43 HI|EL NTD . B-CD NTD 5 B-CD ¥R 5.8
EAAY, B RE, B TORERBMET, MK 40 50
#, B-CD BN ARG Sk NTD RiAE K &H A
AR;NTD 5 B-CD YR AYHIESH & HFEAESTL
Tk, ol AR & A RETE 54 NTD- 8- CD .4
YIEA S Z AT REZR L, SN BRCRES .

pos

,,,,,

1 ERNG SRR
2.3.2 X-HEMHEEEZEHSHN

1) X- SR ATS A 1 E AR W 50, W X-F7 514K
HEH6,

MATHHERSS AT A1, 5 NTD #1 8-CD W& A =
KASME WA L, M BB &YW = KAFIE I, ¥k A
NTD F1 B-CD R4 B HRAE IR B, (B RSB A BT
A, X BB FIRAY P &Y BB AR T 49 R
HAFBAOM SR RPN ZRIGEES,F
F{EE U, R BT B-CD F IS —FHE C, , RS
YA R BE-A# B-CD; i T A /EAIE B-CD
RO A /NBR B YR/, (5 75 LA 5 e SR BB R BT R
o B—ME=ZFAEME (U, . U,) #R X 5T NTD
B-CD Wi, R ILIEBAC A —FFHNYHEEY
Fgé[g.m] . )

D)KEHEEESERUNT,

T e RO 2 SR RGBT AT 4 E
G ARG RPERTT ST 16 o, SEEEAE N J {H BRT 4TI,
HF A I, =5632,1 =1 614, K =1/, =
0.387 7E W, =0. 1 {Y& &R, M AT 5T R 43 58

B I;=2008,I =2 822, @A AX(1)BEE A
B - Mk SR’ W =0.248, fRA W' {H, ATt
BB 15 5RAaMEAFET B-AHERNSTENR
27.56% .

F:6 X-{T5IMIER

MEY Z=KfFE¥ 20/H8  EEEW BE
N, 24.328 3.656 100
JEBEHLF N, 10.054 8.791 62
N, 27.38 23.254 58
o 12. 444 7.107 100
B- FININE C, 19.482 4.553 79
C, 20.743 4.279 80
M, 24.328 3.656 100
YR &Y M, 12. 444 7.107 36
M, 27.382 3.254 63
U, 18.751 4.728 100
EEESY U, 12.444 7.107 79
U, 34.685 2.584 52

Pt LA b e i 1 4 B B i P Sl S Y
EEN.T2.44% ,

SaavER = (RRETESYNERE/SEY
R RE) x100% .

i NTD 5 B - FMIRELL 11 1 WIE B &, WK
EHRBERA LA RCEY T HRNANTE B
Y& 25BN 19.01% , 5 MRTHI SEHE 16. 2% AT
2.4 WEEE

WEELRAEETRSE RN MR R
PR3 MERENEREFEBRNBEAZRRL
(RSD% )34 1. 19% # B 6] 38 5 & %k (RSD% )
4 2.54% o BB NID ZEN P RBEH o
2.5 hieEhBcEIALE

MmN e E R = LR/ BB E . it
BEHSEHEWERN 99.91% ,RSD 4 0.83% , K76+
2 HRLE ) 2% BRI . RBINTD # 15% &
B2 X B - CD ¥ B4 [ R BT
2.6 SHEIARGR

RS PR T R & RS YR 2 R
HT75.99% ~T77.48% , &5 HK9.83% ~10.02% ,
2.7 BRERRVHERENESR

WRIER SR TR EE, RR R R A
S YIRIEEED R (0.81 £0.02) mg/L F1(8.48 +
0.07) mg/L, AINL, RHEMF WAYERER BF
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Rm, 20 FEBZEI 10.5 45,
16 AR 482 3 ARG TE 15,3045 .60 min Hf
R B

[}

RIRHE 1%
S = N W A~ W

t/min

1. NTD-B-CD £144);2. NTD 5 -CD 4y
WA ;3. NTD FUR 24
B2 RERENEYSRITRHE

fE 2 BA, &S BB BT, &
60 minfif , LAY RY BEVA H H 4 F 408 NTD §) 3. 11
% , A8 FIBC LL A ) BR A4 ke 5 NTD B H 3R AH
o AT AA YIRE A B IR XA £ A NTD B9
2.8 RRErEs

BT NTD M85ttt ME R B K LB
BAAYE NTD fotRR et LR,
NTD e i B %, R AV R A GYH AT A K,
ZH MRS, NTD R B2 i &
BTHERN15.5%, WHEHEAGYFSRETHRENR
9.6% ,BAEYMTERETHEENN 4.2% , 2K TRIE
Wi, iEA NTD B & Y5 Yok e g ag .

3 & #

1)@ %t th R P 5 B-CD AR TZME &
HER, UREEY S5ERZY NTD Bl 45 R 3 ik
A AR RUK B R R B RR R, B TR, &
RN T AR & AaYFaE RN 68% ,
PHIEHRA 16. 2% , LFATE , T RAKEBRIE
BRETEE X

2) NEHIR/INE , B-CD ST RN TREER0.7 ~
0.8 nm, FEYENEF T AT A Y NID 737 H8JFHIH
YIBTE B T 48 E 1 PIRR SR A 454 , mT LUAR S8 AT S 7B AR
SR AT S A LB AT R B . BHLIR
AR P RARERZ N EIEARSH , RA K EEA
R, BEQSERETEEYNAETEN72.44%,

EHHRESEN 19.01% , SLEEFIE

3) A DA A i, B IR AR FE RS RN,
LA F PGB BN, 28t NTD 735 B-CD Bk ZE s
3, RREE R, W\ T B-CD Mk, MERERNE
i) NTD e HAS )5 A E R R R R
2 3 FEH IR RIS YR A YR P BER S8

4)FRB IS BB AN, HERFE, RARE
A ETE B-CD WZ/UF, —ERE LYWL R
R, 6 E MR R, RIBT daE B T NTD- 8- CD
BEYRIE B
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Characterization of the Inclusion Complexes of
Nitrendipine with B- Cyclodextrin

WANG Jian-hua, LI Xing, XU Shi-rong
(College of Bioengineering, Chongging University, Chongging 400030, Chian)

Abstract: To select the optimum process for the preparation of nitrendipine- 3- CD inclusion complex, the nitrendipine-
B-CD inclusion complexes were prepared through solid method, saturation solution method and ultrasonic method with
orthogonal design. The property of inclusion complexes were studied on physical and chemical characteristics. The re--
sults testified the ultrasonic method was the best one in three methods. The optimum entrapment conditions were as fol-
lows: The ultrasonic power was 40kW, the ratio of B-CD to nitrendipine was 2:1, temperature was 40°C , reaction time
was 70 min. The formation of compound nitrendipine- - CD was confirmed and studied by microscope observation, X-
Ray powder diffractometry and UV method. Inclusion complex can not only enhance 3.7 times the stability to light, but
also gain 10. 5 times the solubility of guest molecule.

Key word: nitrendipine; ultrasonic method; preparation of inclusion complex; orthogonal design
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Dete'rmination of Molecular Weight and Distribution of Hyroxyethl
Starch (HES) by Means of GPC-RI-MALLS Technique

WU Yang-lan® , WANG Yuan-liang®, XU Shi-rong®, YANG Ya-lian® , WANG Xi-yun®
(a. College of Bioengineering; b. State Key Laboratory of Mechanical
Transmission , Chongqing University , Chongqing 400030, China)

Abstract :The author introduces a method and experimental procedures that determine dn/dc ,molecular weight and its
distribution of the hyroxyethyl starch (HES) by means of Gel Permeation Chromatography- Refractive index- Multi-angle
laser light scattering detection ( GPC-RI-MALLS ) techniques. The key experimental technique and results are discussed .
The method takes CH,COOH/CH,COONa as mobile phase and solvent . The experiment gets satisfactory results. It can
be used as a routine method to determine the hyroxyethyl starch( HES) molecular weight and its distribution.

Key words: laser light scattering method ; the hyroxyethyl starch( HES) ; plasma substitutes; GPC; molecular weight;

molecular mass distribution ; determination
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