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Sulfobuty! ether-B-cyclodextrin is an anionic high water-soluble cyclodextrin derivative.
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i in the reaction solution, the purity was more than 95.0%,
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SnCl,/C was used in the synthesis of 1-acetyl -2-deoxy-3,5-bis(O-Fmoc)-D-ribofuranose and 1-[3,5-Bis(Fmoc)-2-deoxyribofuranosyl]-5-azacytidine,
the purity was increased to 80% and 78%, the B/a of 1-[3,5-Bis(Fmoc)-2-deoxyribofuranosyl]-5-azacytidine at least increased to 1.3. In addition,
the catalysis efficiency of catalyst unchanged basically after it was used three times, and the total yield of decitabine was increased from 13% to 26%.
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imipenem monohydrate

The total yield was 64% with a purity of more than 99.0%,
and the dimeric impurities were less than 0.2%.
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Molecular Structure of Sodium Starch Glycolate (SSG) in Two Different Cross-linking Modes

a: before disil ion test; b: after disi

test; c: the cross section of Tablet B
after disintegration test Appearances of Tablet B (which Using SSG Crosslinked by
Glycolate Group) Stored at 60 C for 10 d pre and post disintegration Test
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(A) glycolate group cross-linking
mode, colored blue;

(B) phosphate group cross-linking

mode, colored red
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Dissolution Profile Changes of Different Tablets Stored at 60 ‘C for 10 d in pH 1.0 Hydrochloric Acid
(Tablet A and C were prepared by SSG crosslinked by phosphate group; Tablet B
‘was prepared by SSG crosslinked by glycolate group)
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Preparation of Polyethersulfone Membrane in Capillary Column and the Preliminary
Separation of Hypoglycemic Agents in Biological Samples

LI Haiying, CHEN Pengyue, XUE Yuhan, CUI Ying, YANG Wenzhi*
(Key Lab. of Pharmaceutical Quality Control of Hebei Province, College of Pharmacy, Hebei University, Baoding 071002)

ABSTRACT: Polyethersulfone membrane (PESM) was prepared with in situ phase conversion method in capillary
injection inlet. Single factor and orthogonal experiments were used to optimize the preparation conditions of PESM with
the determined peak area of metformin hydrochloride and interception rate of macromolecular bovine serum albumin
(BSA) as indicators. The optimum membrane-forming scheme was 18% of polyethersulfone, 6% of polyethylene glycol
(PEG) 600, the membrane temperature of 45 “C and the volatilization time of 60 s. The PESM in column coupled high
performance capillary electrophoresis (PESM-HPCE) method was established for the simultaneous analysis of metformin
hydrochloride, glimepiride, rosiglitazone hydrochloride and repaglinide in the BSA solution or rat plasma sample. The
four hypoglycemic agents in the biological samples were directly determined by a dialysis injection method. The results
showed that the PESM had good interception effects on BSA and plasma endogenous components. The four hypoglycemic
agents were well detected and the precisions of the peak area were good. However, the retention time of four drugs was
increased due to the fluid resistance of PESM. The PESM was stable within 8 h. Three batches of PESM were prepared
and the sample of four hypoglycemic agents in BSA was analyzed. The batch-to-batch RSDs of peak area and migration
time for four hypoglycemic drugs were less than 4.09% and 3.14 %, respectively. Moreover, isoniazid, vitamins B, and
B,, in BSA or rabbit plasma were all detected by this PESM-HPCE method, indicating biomacromolecular components
could be intercepted by PESM.

Key Words: polyethersulfone membrane; in situ phase conversion method; capillary electrophoresis; hypoglycemic
agents; biological sample
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F kN (PES, 2% 8 75 g 56 H ) ; NN- = F B it
i (DMF, KR AL H IR A G R A ) « KL
(PEG) 600 ( R MERBRIEERAF ) : FMiEAEA
(BSA, db&RFEXEMAHERAR ) s RMIBHESR (R
WA HRAT, #t'S 1710161, #iks 100mg @ 2ml) ;
YA 3 B TR (R R 5L 25 A IR A R, kS
1803302, #H#50mg : 2ml) ; 4iE & By, VS (1
HRIT 2 R A A A PR Al it 18080873, A%
05mg : 2mb) ; Lx & (& & 100%, k5 100664-
201604) . 2 XA S (4 99.6%, 5 100674-201503) . 3
YR (& 91.3%, b5 100673-200401) A1 4 IR (&
§99.8%, L5 100753-201303) ( [ A i 24 WA e E 7
Wi ) s FoAba7s Ao bt

Wistar K B (#fE 1, 150 ~ 200 g, b 3% 4 38 F 4 5
WEHEARGRAF, siEMAES 1707012) ; Hivi==4%
[ MM, (1.3+0.1) kg, WILE LRI L, SHEHKIES
1809211] .
2 HAESHER
2.1 H e

I3 AVRE BRI A MR RE 2 1 ~ 4 XS,
B 25 ml &I, N5 B B A R Y
B 80 C/RMHMMR TR, R, w2,
R EEY N 1 mg/ml 5. #E[R— 10 ml &
HORS B NN 4 iU&E &, A1 0.01 mol/L ) BSA
R (FH pH 7.0 1) 5 mmol/L BB A 4N iR B
il ) 2, M43 1~ 49 50 100, 12, 20
A1 20 pg/ml BV G X IR KR RS A ik
500 pl FHZEME/KMRE L%, 25l 4 FPBEmE 245 1)
WG E, R, H18 1~ 4WE SRR 222,
27. 44 F1 44 pgiml ()oK BRI RE 5
2.2 HPCE il 5& 41

AR A BME A (ALK B g 2%
HAHRAT, 50 umx50 cmx41 cm) ; 7zh48 T
BSA R 25t H 5 mmol/L IR A — 2%
i (A 0.1 mol/L BV %S pH 7.0), i K
SRR & A B 2590 20 mmol/L (1 22 itk
(pH 10.0) ; iEMrEEFE 2 min ( BANEH N A PESM)
BUEZREAE 16 s (BYIE N C PESM) ; E4ATH A
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WIS T, 77 EX B S AT WAL B - R IR A
1 mol/L £h& (Pt 30 min) . ZEIM/K (Pezdht) .
1 mol/L A b Ak (rhik 30 min) FZEMK (P
k) TEL BN E .

2.3 BYHE NIENTIE (PESM) K%

DL PES JyRJE R RE. DMF Jy i 58 4 1V 771
PEG 600 Jyisfinsfl. #EUERE PES, H 65 CHIX
T84 A48 30 min, KK ) PES ¥ T DMF
B, NG & PEG 600, Ji&%41, T 70 ‘C/K# I 6 h,
% PES eV ff, FrEdRMRESM, 38 PESM
P  o

BHMERIENAIL G R M, REF B
B D AR N G2 R, LE B4R R b DU A7 A
WL % PESM, J7ikWn R o BN HERE b
AN — T PESM S 15 s, i B vk @
I Z R RGN, SRS B — B[R] 480
SRR G, W B0 E B R bl N 28K (k[
W) 20 min KRAMFE, &EA4E 90 CARHIRIM
5 min XFRREEAT HAREE, ) 25 BT 1 I AR 22 v
IR . AT ARIE PESM PEREREE . TR R
HER RIS FIIREIA,  BERE T S IEAR R T R kP —
B fa] o
2.4 PESM #il# TZH4k
241 HRNEHL

J B 1 2L ol -5 ) s R B FL &5 P IR
iy 1 AR DA S B Th RO VR FE R, SR R
[Rl 259 % %2 PES Ml PEG 600 ¥4 5 X i () 52 i,
AR F RS AT E 3 k. [HlE PEG 600 K JE N
8%, PES /35l 8%. 12%. 16%. 20%fl1 24%,
TEEYHE R ] £ PESM, %2 PES I B0 15 1)
oM. 7 [E e PES WKFER 20%, PEG 600 ik 543 J
6%, 8%FN110%, fE-E4HE A% PESM,
%% PEG 600 ¥ 5 % [ 52

R b 3R AT AR B 6 vk A T A 0 A i o %
PESM, n[ff BE &R, A0 R BAMEET N
KIAE(E PESM, Jf H PESM 5 R40% %Ka5i%8:, 6
SR TEHEATFE ST 2 80, R EEBK B E
T (5kV) ~Pir—Bemfa], LABRZ: PESM HIRRE

7, AR R RS E . SRR, (REFHIEAAE,
HIRIZHTIE R, BHEREAL. X PES IKE M HEF
RELLE RN, 24 PES N 24%I}, Ziiz4T 140 min
A RER B PATRE, JFHAERE R, FHARSR
FEHMGE R, GG, AR TR AT s 4
PES < 16% I, HUBA Z+EEE, TERUK) PESM 5
EBWME M5 7 EICAR . Rk 20% PES 2%
TEE K. EERE E, #—5% %2 PEG 600 ik
Pl Bk R (e, 25 SRR AN AR EE PEG 600
Xof L LR S AR BT 5 I [E) DA K ) IS A Th 2 5 AN K . Bk
T, B IEAC I % %% PES 1 PEG 600 ffH &
PSR I P DA B 48 I T 0T B8 ) 5
242 ERUT

M4 B IR R B g 4 L, ik HU PES H11 PEG 600
Mk (AFIB) . BBV IR (C) . il FE
VR R A (D) Y, B R =K RS
WA, HEAKPFRE L ¥ 1 mo/ml i) LKIERYE
0.01 mol/L (1) BSA ¥iki% 1 & 4 MAFILLIR A,
TRAIEHAT HPCE 237, kil 233 nm( £
FHOOUNC ) 5 KRS A ) 5 BT3B 2 min, LRl
JESRARE “2.27 T, DL BSA £EEEA 1 1)U i A
KA NFEbRXT PESM PERBIEATIPAN . 25K, IE
R B AT BSA G SE 4w e, 1 IETHAR
BIAARFFRERARN. 4R 1 0 AR 152 m
M ARk A>SD>B>C, HHRHRHEABGEE
PESZI, [RIZ B. C Al D (RIS EE, HiE il
JE (1) B2 4k 26 445 4 A,B,C,D,, Bl 18% PES, 6% PEG
600, MUBEWIRE 45 'C, #HREE 60 s ( EAZ i
SRR ) o MU A R % 3 it PESM A T4
VIRE b 4 FpEEREZG )0 AT, 5 8227 AR AT
FE BT[] PR 5 5 o

*1 EXREEZAKFR
Tab.1 Factors and Levels for Orthogonal Design

EALIBSES

S - Py
AT s () 1% PE‘?:)%OfE mi’ﬁf“gg YR M1 (D) fs
1 18 6 45 30
2 20 8 50 60
3 22 10 55 90
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97 RIE PESM HIRSGE I, EKAEH G, K
FIEMTBERE 7 30 RIE M ()6 R B A i, %
KT PFEESFENR ISR, RN Z R
EWuREE, O s AR, RS AR
mn VR — BN E] S, SR HPCE X574 4 Fh
FERE 21K BSA FERLEEAT 73 M. LA HT AL I TR) X 4
FhbepE A E R, R IE 1.

GEIR IR, VIR B 2P v GRS
[ PESM X BSA [ #8CR R i, WOE Mgk i
JIETAT . I L AT, AT O TR i 32 A B TR S
KMok, (H BN EEFERT [BIA ) 2 min J5, WETH
BULPAFSA, SRt &) LA,
DRl b s JE AR (] 4 2 min.

2.5 PESM LA M %2

T 4 B SR Ak T2 & (1 PESM B
. SR EKH, PESM NEEEE . WHEA K
fLE, AL (WK 2), XFhEE i = 4G
FAJ R0 T 1l 2 T2 5 o) 3 2 IS SR T R . R
FNFEVREE PES (8%, 12%. 16%. 20%. 24% )
fiif8 PESM [fL&E K/, 455 (K 3) mT L, BE#E
PES WEEHG R, FEFLIZWI /N, PESM & T 8% .

x103
18

16
14
12
10

AlLV-S

t/min
%103
35
3.0
2.5
2.0
15

1.0
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A B

2 PESM Hy$3ERSER A
(A: x1800, B: x1200)
Fig.2 Morphological Diagram of Polyethersulfone
Membrane (PESM) Observed by SEM
(A: x1800, B: x1200)

2.6 PESM-HPCE %4y & BSA ¥#URTK UM 4 4
Foli e W 245

NIGUE IEASRIG AL gt B, 76 BANE kR
TR 26 EH 4% PESM, 78 “2.27 T5 N HLIK ST,
Iy B ARG ALK BSA AN K RS FE & 4
Tl 245

43 BSA ¥ 4 FhFEREZ) ) HPCE w5 /&,
K 4B AT, 4 FhZ5Repike i, 5 BSA 735
RUf; B 4CH, ZiMaen s, EKRFER (A
£ 20 min, AR WK F BSA gk, ] Wil %

x103
5
n 4
>
=3
< 3
2
0 1 2 3 4
103 t/min
12
10
»
E% 8
6
4
0 1 2 3 4
t/min

A:1,B:2,C:3, D:4
1 EMTEAEER BT ERFN (n=3)
Fig.1 Effect of Inject Time on the Sample Size (n=3)
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D

20 um

E

A:8%PES, B: 12% PES, C: 16% PES, D: 20% PES, E: 24% PES

3 FREIRE PES #1158 PESM MR ERE (x4 000)
Fig. 3 SEM Images of PESM Prepared with Different Concentrations of PES (x4 000)

) PESM X} BSA HHHAEH, (5 T B A4 BH
JIER, A FhIEREL TR RS 5. AT HH
PESM-HPCE J7 LMk % 2, 482 5 IR 74T,
WRAGYIHERA, TH5HEAS 1. 2. 38 4 I
RSD {4514 2.99% . 4.05%. 3.28%#13.46% .
#1143 Mk (20180912, 20180915 F1 20180918)
(1) PESM, 43 #T 4 FhBEREZG 1) BSA ¥, BEAMLIR
HEELEAT 5 IR, THEAS L 3 ANk PESM fEAE
EE HPCE YA MIAS#: dh rh 1 0 T AR RSD 43 71 N
1.78%. 3.03%#11.81% (n=5) ; 2 I&HIAX [ RSD
A3 2.79% . 2.68% F1 2.52% (n=5) ; 3 WETHI A
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Fig.6 HPCE Spectra of Isoniazid in BSA Solution (A - C) and Rabbit Plasma (D - F)
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