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B We ) 246 7 XA m] | & T 1838 2 A A A (m/z)475.2—100.1 (F#88 B ARE )  m/z 489.5—151.1 (AR ARE) .m/z 467.4—
1111 (2o AREE) um/z 453.0—112.9(ARLL W ARAE ) .m/z 489.6—283.3 (52 X B 3bARAE ) .m/z 505.4—4873(HF A 2 E HHARIE) . m/z
35531441 (FFE), B2 MBI ARE AHARIE LI LW AE ZEBWAE BAZEHWARELFTTEY
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T3 e F 53 4 98.1% .99.0% .97.8% .100.3% .99.6% .98.4% .97.5% ,RSD 3 <4% (n=6), 25 AT kAt ih Heik Jf#Hib
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Simultaneous Detection of 7 Illegal Added Anti-impotence Medicines in Anti-fatigue Preparations and Health
Care Products by HPLC-MS/MS

QU Xiao-yu, DONG Lei,ZHANG Si-xi, TAO Li-na,ZHANG Xin(Dept. of Pharmacy, The First Hospital of Jilin
University, Changchun 130021, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of 7 illegal added anti-impotence medicines in anti-fa-
tigue preparations and health care products. METHODS: HPLC-MS/MS method was adopted. The determination was performed on
Acclaim 120 Cis column with mobile phase consisted of methanol-0.01 mol/L ammonium acetate (35:65, V/V) at the flow rate of
0.2 ml/min. The mass transition pairs of m/z 475.2—100.1 (sildenafil citrate) , m/z 489.5—151.1 (vardenafil) , m/z 467.4—111.1
(hongdenafil), m/z 453.0—112.9 (nor-acetylsidenafil), m/z 489.6—283.3 (homosildenafil), m/z 505.4—487.3 (hydroxyhomosilde-
nafil) , m/z 355.3—144.1 (yuhimbine) were used to detect the 7 kinds anti-impotence preparations under positve ion multiple reac-
tion monitoring mode. RESULTS: The linear ranges were 2.0-200.0 ng/ml for sildenafil citrate (»=0.999 2), 0.5-100.0 ng/ml for
vardenafil (»=0.999 6), 1.0-100.0 ng/ml for hongdenafil (»=0.999 5), 1.0-100.0 ng/ml for nor-acetylsidenafil (»=0.999 9), 2.0-
200.0 ng/ml for homosildenafil (»=0.999 9), 0.5-100.0 ng/ml for hydroxyhomosildenafil (»=0.999 6) and 1.0-100.0 ng/ml for
yuhimbine (#=0.999 2). The lowest limits of detection were 2.0 ng/ml, 0.5 ng/ml, 1.0 ng/ml, 1.0 ng/ml, 2.0 ng/ml, 0.5 ng/ml
and 1.0 ng/ml, respectively. Average recoveries were 98.1%, 99.0% , 97.8% , 100.3% , 99.6% , 98.4% and 97.5% (RSD<<4% ,
n=6). CONCLUSIONS: The method is quick and accurate for the determination of 7 illegal added anti-impotence medicines in an-
ti-fatigue preparations and health care products.

KEY WORDS HPLC-MS/MS; Anti-impotence medicines; Illegal adding; Anti-fatigue preparations; Health care products
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3% FE « Acclaim 120 Cys (150 mmx2.1 mm, 3 um) ; %i 50
A8 : FHBE-0.01 mol/L fif iR ¥ W (VKI5 ER % pH 3.5) (35: 65, 1/
V), Wit : 0.2 ml/min; A7 205 JERE G 20 pl.
2.2 &M

HAL I 55 5 TR (ST IF B AR 5 22 ) o Wi (MRMD) 514
M T 55 LR £ 5.5 KV B PRI : 550 °C; A A (CUR)
20 psi; 250 (GS1) : 35 psi; BN (GS2) : 40 psi; Alf i<
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Tab 1 Parent ion, duaghter ion, cluster-removing voltage
and collision energy of 7 kinds of anti-impotence medicines

frmd FFEFm/z FETm/z BEEIE,V O WREREE, eV
1 4752 100.1* 50 30
283.1 50 40
2 489.5 151.1* 100 60
3124 100 60
3 467.4 111.1% 125 41
1272 125 43
4 453.0 112.9¢ 110 42
97.1 110 45
5 489.6 283.3" 125 53
311.4 125 45
6 505.4 487.3* 135 34
99.2 135 63
7 3553 144.1% 100 45
2122 100 33
300 000 1
2 250 000 152
<200 000

& 150000 7 6
M- 100 000 3
2 50000 \A k
op T
2 2 6 10 14 18 22 26 30
5[], min
E1 7HHEPEENFEYREEBIEE
Fig 1 HPLC chromatograms of 7 kinds of anti-impotence

medicines
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TIN5 7 RP AR ) PR A S i (PR 2
FIRE S ), 32 B 2.5 0 Jy it 45 i 2 LA i vy, ()
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FEEI A BT, UERRIN E o 25 T30, PRt Hh oAt s
AT IR 7RI EEI S I A
24 ITHREFERENHE

TBC 7 AR A (4 %) BT 452 10 mg AS IR E 2 0.1 mg, 43
SE T 100 ml &, i R TR B = 20, PR s, B AS
XS BRI 28
25 HiXmARNFE
2.5.1  JRARGEIR S « R I 13 FhBURE 57 254 S AR fEE S R G
A7 0.25 ml, B F 25 ml FLZE04E b, B 2 4 &2 25
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ml, JR27,40.22 um fALIE I8 , B A .
2.5.2  [EARMEIR A HERFRI 13 BhHTIE 27 204 Lo (et b
AR 350 A3 OR 790 25 B A A S W0 R AR 20, s 38 2 B e 5 U
YW ) £ 0.25 g, B F 25 ml AL ZE A, A2 15 ml
Jist 8 A 10 min, I FHBEE 25 22 25 ml, 482 0.22 pum ffL U
18 BRI
2.6 ZMXRSHRNRELE

BT ANAEIN A ) % BRI A0 1, R R R A A R,
FEMNE , LA TR () AR b A0 40 1) Jo R 8 (o) SR Al
b, BEATIENE 00T o DIAE M EE R 3, 31545 R0 47 1 G0 B
ek R SR MIBR A 45 R L 2,
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Tab 2 Results of linear relationship and detection limit

S )
gy Lttt p o R R
1 y=4.93x 10°x+3.71 x10*  0.9992  2.0~200.0 2.0
2 y=1.51x10%x+1.21x10°  0.9996  0.5~100.0 0.5
3 »=3.66x10'x=6.09x 10°  0.9995 1.0~100.0 1.0
4 y=2.44x10'x+4.68 x 10*  0.9999  1.0~100.0 1.0
5 y=3.83x10%x-2.09x10* 0.9999 2.0~200.0 2.0
6 y=4.96x10'x —=2.42x 10" 0.999 6 0.5~100.0 0.5
7 y=2.35x10x+3.65x10*  0.9992  0.1~100.0 0.1

2.7 RBEERE
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1.1% , FBAA D L d AT
2.9 FEEMRE

A 2,47 TR T R RFIN A X BE S I A VR R B A R
Hil 153 0.1 pg/ml X RE SIS, T2 IRAE 0.4.8.12.24 .48 h
JEVERESI T IE SR T A, S5, FEIA 1.2.3.4.5.6.7 X HE
AT RSD 20 1.0% . 1.1% .0.8 % 1.1% . 1.2% 1.1 % .
0.8% , M0 7 FPEEI ) = IR HCE: 48 hE& e P&t .
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B2 370 NN 7R R G G A FURR S AT Rl
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Determination of Particle Size of Albendazole Liposome by Laser Scattering Method

CHEN Chun-yan', ZHAO Jun’, CHEN Bei’, GAO Hui-jing’, WANG Jian-hua’ (1.Xinjiang Medical University,
Urumgqi 830011, China; 2.Dept. of Pharmacy, The First Affiliated Hospital of Xinjiang Medical University,
Urumgqi 830054, China)

ABSTRACT OBIJECTIVE: To confirm the best condition for the determination of particle size of Albendazole (ABZ) liposome
by laser scattering method. METHODS: Combined with the results by transmission electron microscopy and contrasted with the
sample without dispersant, the influence of polysorbate 80 as dispersant and other factors of dispersed system on the determination
of particle size of ABZ liposome by laser scattering method were investigated. RESULTS: The average particle size of samples with-
out dispersant by laser scattering method was (663.5 £ 93.0) nm; that of samples was (240.6 + 2.8) nm under optimum dispersing
condition: i.e. the volume ratio 10% polysorbate 80 to ABZ liposome was 4:1, and was diluted by 0.9% sodium chloride for 20
times; that of samples was 226.5 nm by transmission electron microscopy (P>0.05). CONCLUSIONS: Polysorbate 80 is able to
solve the agglomeration when laser scattering method is used for the determination of particle size of ABZ liposome. It’s close to
the result by transmission electron microscopy under optimum dispersing condition and doesn’t affect the structure of the liposome.
The method is stable, rapid, simple and reproducible for the determination of particle size of ABZ liposome.

KEY WORDS Albendazole liposome; Particle size; Laser scattering method; Transmission electron microscopy; Polysorbate 80
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