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Abstract
the dissolution medium. The analyte was chromatographically separated on a Shimadzu Shim-pack VP-ODS C
column (150 mm x4.6 mm,5 pum) using a mixture of methonal-phosphate buffer (0. 05 mol/L) (70 : 30) as
mobile phase. An appropriate method was established for the dissolution testing. The small beaker method of dis-
solution testing in Chinese Pharmacopoeia was chosen. 250 mL distilled water was used as the dissolution medium
at 50 r/min and (37 £0.5) °C. Weibull model was selected as the description of propiverine hydrochloride
sustained release capsule’ s releasing mechanism. In wvitro-in vivo correlation evaluation was studied by Loo-

An HPLC-UV method was developed to determine the concentration of propiverine hydrochloride in

Riegelman method, which proved that in vitro-in vivo correlation was significant.

Key words propiverine hydrochloride; HPLC-UV; dissolution; In wvitro-in vivo correlations
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Figure 1 Chemical structure of propiverine hydrochloride
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Table 2 Recovery of propiverine hydrochloride in four mediums (n =3)
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Table 1 Regression equations of propiverine hydrochloride in four me-

diums

Regression equation (w=1/c)

Distilled water ¢=0.076 xA +0.045,r=0.999 6
Hydrochloric acid (0.1 mol/L) ¢=0.083 xA-0.122,r=0.999 9
Acetate buffer (pH 4.5) ¢=0.082xA-0.013,r=0.999 9
Phosphate buffer (pH 6. 8) ¢=0.083 xA4-0.047,r=0.999 9
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Medium

30 60 90 mg
Medium
Mean RSD/ % Mean RSD/ % Mean RSD/ %
Distilled water 101.78 0.55 98. 05 0.76 98. 68 0. 68
Hydrochloric acid (0. 1 mol/L) 98. 65 0.56 98. 68 0.58 98. 45 0.45
Acetate buffer (pH 4.5) 99.43 0. 64 99. 56 0. 63 98. 38 0.58
Phosphate buffer (pH 6. 8) 99. 38 0. 65 99.23 0.49 101. 07 0. 69
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Figure 1  Dissolution of propiverine hydrochloride sustained-release

capsule(x £s,n=6)
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Table 3 Regression equations of release curve in distilled water

Model Regression equation r AlC
Monoexponential In(F, -F) = -0.147 4 xt +4.700 3 0.9629 67.82
Weibull Inln[1/(1-F) ] =1.7669 xInt -3.818 1 0.984 2 60.54
Higuchi F=29.03 x1"% -24.185 0.940 6 75.32
Ritger-Peppas InF =1.378 7 x Int + 1. 002 0.958 7 100. 85
Zero order F =4.486 xt +16. 681 0.853 9 136.77
Hixcon Crowell (100 - F)"* = -0.143 5 xt +4.525 7 0.9318 73.75

2.4 BRI AR A S 2
AR P IR AR VA DA il 24 VR PR 5 1 LA R R
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Figure 2 Mean plasma concentration-time curve of propiverine hydro-
chloride sustained release capsule in 12 male volunteers (% +s,n =12)
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Fluorescence resonance energy transfer quenching for determination of
vitamin B,
ZHONG Wen-ying"**, HUANG Bin"?, CHEN Lin"?, SHU Chang"’

! Department of Analytical Chemistry;* Key Laboratory of Drug Quality Control and Pharmacovigilance of Ministry of Education, China
Pharmacentical University, Nanjing 210009, China

Abstract Water-soluble ZnSe quantum dots ( QDs) were synthesized with L-glutathione ( GSH) as stabiliz-
er. These QDs were applied for ultrasensitive vitamin B,( VB,) detection. It mainly discussed the FRET system
constituted by the water-soluble ZnSe ( donor) and VB, ( receptor) . The optimum conditions for FRET and
established a VB, determination method based on the FRET principle were studied. The extent of fluorescence
quenching (F,/F) of ZnSe QDs was linearly proportional to the trace concentration of VB, from 1.54 x 10~
2.77 x 10 "mol/L with a correlation coefficient of 0.996 7, a detection limit (S/N =3) of 1.0 x 10 *mol/L was
obtained with the relative standard deviation of 1.2% (1.54 x 10~" mol/L, n =9). A novel method for selective
detection of VB, by utilizing the prepared QDs as fluorescence probes has been developed, based on the quenching
fluorescence of ZnSe QDs. The proposed method was successfully applied to the determination of VB, tablets from
three different factors. The results were satisfactory and the recoveries could fall in 99.28%-101.9% (n =6).
The results were reliable, good agreement compare to those of UV-Vis absorption spectrometry. It was concluded
that a novel and simple method based on fluorescence resonance energy transfer quenching theory was proposed
for the determination of trace vitamin B,.

Key words ZnSe quantum dots; fluorescence resonance energy transfer; vitamin B, ; fluorescence quenching
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N2 5 ZRIRAIG R T i R F AL BE R 1k LA X IR 1D
MR S A ST AR . S94h, VB, BER L
SR Sy R T LA ST — ol R B AR I
I Ty s B B S HOA R AR T 4
PR B, BT A AR G iR B K
WU O AN R B IR
WA (AT #E 07 : (n HPLC 35 016 40 45 Fl VK
123 T FEAER B 43 B s ) K B i sl AR ), 52 40
GBI L B AR, A 25 B B R BRPE

BT, A B A 9O LR BE R B8 (FRET)
JE ] T e A R I E , @ wok VB, fEAZ I, 5
B R RE R R IR H S FRET (KR, 5ok 71448
FOCEDM E VB, I Hi A1) 6 B o , o5 52 M 22 1 ok
B VB, BT E FRRE TR B . 0 Bhattar %5
FI ] — 28 # ( perylene ) , Vishalkumar 25" i) Fi %
SR Patil 225 R B R 2 T ( quinine sulfate )
Gy BIVE R RE AL RS LA VB, 41 FRET AR , 52
BT VB, 1Y B E , 2 -5 R R AR TE T
FEIRG o T (QDs) Pt 5 G- P RE L 40
WROCIE Y R HOEIE %, ALK HAE A FRET (K 5
T BAR R RE LA A BRI 2D R m Y R
%) R RS Ty TR HS DT

ASCHE e A BOGH R R /K P ZnSe HE
TR B BRI RO B S L (TEM) X H
PHATRAE Mo FIH ZnSe 1 55 (fE{4&) F1 VB,
(ZH) HFOCHIRBE R RN R IR —FZ
[]2¢ KA FRET (et 5640, @ 720tk pe &
FERGVR RN E VB, (958 7 v, Kl FR B ik
1.0 x10 7" mol/L, A< 5% J& 1 YK A FH 5 o &t 11
ZnSe F ¥ HORATI VB,, 3 HAL X AR Z 0 T
SEBRAE LA B RN A, O VB, S IE Rt T —
FbRes | R AT T

1 # #

L1 25 @Ak

Aty (7 5 2% A T A IR R 5 B AL A
NaBH, (RH L2 BE T ) s BRI BE Zn(Ac), -
2H,0( P4 B fb T4 BRZS 7)) 5 S A AL B3 NaOH
(P At T2 A R R 538 )5 L-25 fbE H K

(EZ M2 A R AR 5 SR IR (B4 T
R o ZnSe HF5(1.0 x10 *mol/L) ; 4 4= % B,
Pl CRbR (O BRRBCE R E N 1.0 x 10 ™ mol/L fi%
W) s HEA R B, i (M AT 25 A BR9TE A
AL, R ARARIRREIZ)) s 545K B
F (B A RA AR REI L)) ke R
TR (SDBS) 5 1R AL 7S ke dk — H 4 (CTMAB, I+
AL AR A PR 7)) 5 5256 P FH I WA VR
AU I4 R 28 IRk e ] o

1.2 L %

RF-5301 #¢ 43 Y66 B i ( H AR B A w5
BS-124S i KV (AL B2 A RAEA PR A
F)) ;pHS-25 FREETH( I TR R4S ) s SZCL-B %k
DR IRA A (B R ARA )
IX71 515 & Wi ( H A Olympus £ FRZAF])
ZF90 mEFE 2 ER MRS (I IO A L) )
JEM-2100 i 5 M5 ( H AHE TA ) .

2 F ik

2.1 L-%-feH k4569 ZnSe QDs 694 & 107"

Tia) 28 5 ) = S0 AR VO A & A4k ( NaBH,, )
0.015 g FIfifi# 0. 008 g, AFE 757K 500 pL,7E N,
WEE TR FEL) 45 min, Ff AT 2 AH K 5
VK& 10 min, fir 5 89 E 75 W APy NaHSe . B
L-2 B H K G 0. 151 7 ¢ in A 0. 004 mol/L
Zn(Ac),+2H,0 7KW 100 mL o 855 pH 2
10. 5,38 A N, I HE . 30 min f5 0 A 6l & 4
i) NaHSe (1 x 10 ~* mol/L) ¥ , 100 °C 4Lt bk
[l 90 min, 15 3 375 W] JC €417 W B 1 25 45 1Y
1 mmol/L [ ZnSe QDs ¥ (LA HSe W FETT) o &
TR SN EEDOVE B0, g4k 3 W, KK
74 CUKFRIRAF
2.2 kg

TR VB, JOWGIE I 75 20 TR
T 3R EAR R ASEL 3. 5 x 10~ ° mol/L ZnSe ¥
3 mL,1 x10 7> mol/L CTMAB ¥ 3. 5 mL, Z ¥
A 1.0x10  mol/L VB, Fr#fE¥# 10 ~ 180 pL, %
5o LA 300 nm Ak K R R S A A 3 i)
>4 10 nm 15 nm,iC 5% 450 ~ 650 nm I KI5 H N7
TR FHCIE S

SHMEHEE T VB, 18 18 S mRm E 2
E P GINR VAR S



