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H E AR ERdERRMG PP L8 FAR. O ZATR ETK ., Lk LE W Erkvh R TR 9 A A
EAKG TR, ik RRAMEAMEIE,R, itk 4 DB-624 £ 4, 25 HR, #A 0B E A 150 °C, 40 B4 E oK
B B BE A 250 C,HAABLRA, RAAREA 28 mL/min, 2R A 11, MEHEZT A I mL, ME m#GRE A
90 °C,-F 47t 14 4 35 min, £R:FE L8 FRE.LH AT ETK ., L8 Lo v Srkrhde T RN R 2R L& R
5% A 6~1 500 pg/mL(»=0.999 8) ,10~2 500 pg/mL(»=0.999 9) .10~2 500 pg/mL(»=0.999 8) .0.82~205 pug/mL(r=0.999 4)
1.2~300 pg/mL(=0.999 5) .0.58~145 pg/mL(r=0.999 4) .10~2 500 pg/mL(+=0.999 9) .1.44~360 pg/mL(r=0.999 6) .1.78~
445 pg/mL (r=0.999 5) ; 5 & F& 2 #) 4 17.71.6.02,3.17.,7.45,1.53.,0.69.0.93,1.01,0.22 pg/mL, # @ [ 4 %] 4 5.89.1.90,1.05,
2.48.0.51.,0.23.0.31.0.33.0.07 pg/mL; # 55 & A8 2 M X369 RSD<<3.0% , & H M XTe b RAe i 7 F 8% ,RSD=2.1% ; Aef B &
%% 4 96.67% ~102.66% (RSD=1.9% ,n=9) .96.00% ~101.83% (RSD=1.9% ,n=9) .97.17% ~101.50% (RSD=1.4% ,n=9) .
96.97% ~102.44% (RSD=2.2% , n=9) . 95.83% ~103.33% (RSD=2.5% , n=9) . 95.83% ~100.28% (RSD=1.9% , n=9) .
98.17% ~101.25% (RSD=1.0% ,n=9) .96.55% ~102.30% (RSD=1.9% ,n=9) .96.30% ~102.22% (RSD=1.8% ,n=9) , %
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Determination of 9 Residual Organic Solvents in Blonanserin by Headspace Gas Chromatography
PEI Lijuan, TIAN Chen, QI Ranran, ZHANG Zhuo, WANG Ye (Dept. of\Pharmacy, The First Hospital of Hebei
Medical University, Shijiazhuang 050031, China)

ABSTRACT OBJECTIVE: To establish a method for the.determination of 9 residual organic solvents in blonanserin as methanol,
alcohol, isopropyl alcohol, acetonitrile, dichloromethane, hexane, ethyl acetate, tetrahydrofuran and methylbenzene. METHODS :
Headspace gas chromatography was ‘adopted. The “determination was performed on DB-624 capillary column using temperature pro-
gramming. The inlet temperature,was 150 “C, and flame ionization detector was used with temperature of 250 “C. High purity nitro-
gen was used as, carrier gas with flow rate of 2.8 mL/min. The split ratio was 1:1, and headspace sample size was 1 mL. Head-
space heating temperature was 90 °C, and equilibration time was 35 min. RESULTS: The linear ranges of methanol, alcohol, iso-
propyl‘alcohol, acetonitrile, dichloromethane, hexane, ethyl acetate, tetrahydrofuran and methylbenzene were 6-1 500 pg/mL(r=
0.999 8),10-2 500 pg/mL(»=0.999 9),10-2 500 pg/mL(»=0.999 8), 0.82-205 pg/mL(»=0.999 4),1.2-300 pg/mL(r=0.999 5),
0.58-145 pg/mL(r=0.999 4),10-2 500 pg/mL(r=0.999 9),1.44-360 pg/mL(r=0.999 6),1.78-445 ug/mL(r=0.999 5), respec-
tively. The limits of quantitation were 17.71, 6.02, 3.17, 7.45, 1.53, 0.69, 0.93, 1.01, 0.22 pg/mL; the limits of detection were
5.89, 1.90, 1.05, 2.48, 0.51, 0.23, 0.31, 0.33, 0.07 pg/mL, respectively. RSDs of precision and stability tests were all lower
than 3.0% , and isopropanol was found in repeatability test (RSD=2.1% ). The average recoveries ranged 96.67% -102.66%
(RSD=1.9% ,n=9),96.00%-101.83% (RSD=1.9% ,n=9), 97.17%-101.50% (RSD=1.4% ,n=9), 96.97%-102.44% (RSD=
2.2% ,n=9),95.83%-103.33% (RSD=2.5% ,n=9), 95.83%-100.28% (RSD=1.9% ,n=9), 98.17%-101.25% (RSD=1.0% ,n=
9), 96.55%-102.30% (RSD=1.9% ,n=9),96.30%-102.22% (RSD=1.8% ,n=9), respectively. CONCLUSIONS: The method is
simple, rapid, accurate and suitable for simultaneous determination of 9 residual organic solvents in blonanserin as methanol, alco-
hol, isopropyl alcohol, acetonitrile, dichloromethane, hexane, ethyl acetate, tetrahydrofuran and methylbenzene.

KEYWORDS Blonanserin; Headspace gas chromatography; Residual organic; Methanol; Alcohol; Isopropyl alcohol; Acetoni-
trile; Dichloromethane; Hexane; Ethyl acetate; Tetrahydrofuran; Methylbenzene
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AR AT, HL i R K BRBURT #ioe 28  DL A AE A S 2
IO, AT R ICRG TR 2 FUE ) —Ze 2507 AR Ak
JEORFATE A B R U T HE L O RN L
TR B IEC b LR TR DU SR A RS A LA
7 XA LR A ARl - e — e . BT H
HIT G AAT [ IS0 A T bR OB 25 L ik 9 Bl LI 57
B B R A IE , SE R s O i i el s 1 [R] s
TE A O EURL 2 T T O S O L AT
e IE CBE LR R L VY R E AN FR RBR B RE TA
LAY Az il 700 (4 e P i 4 2%

1 ##l
1.1 {28

6890 T S AH A 35 A3, 35 A A B A I 5
T694E THiZs EFE A% (3E[E Agilent /A 7)) ; BP 211D B +J7
Iy 2 —HL TR (£ [5 Sartorius 2% 7 ) ; Milli-Q Advan-
tage A10 Y 4 7KAY (& [E Millipore A F] ) .

1.2 #mE5i#F

A EE AR IEOR 2 (R A W R 2GR A R A A,
#5 . 110111, 110112, 110113) 3 FF A ) BE &% (3t 5 .
20140202) . Z FEXT BE 5 (L5 : 20130920) | 5 P BE X HE
fn (#E45:20140125) | £ X6 BE L (645 : 20140116) . —
S B BES (HE45: 20131126) | 1F O e BE b (FiE5-
20121221) | Z iR Lg% B8 i (F145-: 20140105) |, PU A L
e %f HE S CHE 5 20140108) | B 2 X HE 4 (L5
20131022) ¥4 B [ 25 1220 S A BR A A L 4l Yy
>98% ; N, N-_Fi 5L H i (DMF ) {6 3 4li | 45148
B3 bral, K AR Ak .

2 FiEEHER
2.1 BIiEEH

O iEAE : DB624 BANEFE (30 mx0.32 um, 1.80 um) ;
FE R TR PILATRE 72 °C, P45 11 min, 25 °C/min FHifi
2 150°°C, P45 5 min; PEFE TR : 150 °C; K75 : &k
4 B T ARG 8 s YL E £ 250 °C5 3RS S A BRI
2.8 mL/min; 23 b s 10 1; TS JERE R 1 mL; A
PR EE 190 °C ;- S [1] : 35 min.

22 BRHTIE

2.2.1 IREXTIESEIR RS PRIH BT IR 5 300 mg
ZEENT IR 5 500 mg | 1E CLe Xt BE 5 29 mg SN EEXT BE S
500 mg ., ZJE XS R i 41 mg G X R A 60 mg L £
1% LT HEY 500 myg DU S0 X IR G 72 mg B 2R e
bh 89 mg, B F[H— 100 mL & H , /il 50% DMF %5
50 mL A, FINAKE 25, 3850, WA .

2.2.2 HHATEW K AREBUE 2905 g, BT 20 mL
523 W, A5 35 A 50% DMF V7% 5 mL, 254, SR FR A
i, BAE,

2.2.3  ZSPINHREM B 50% DMF %9 50 mL, & T
100 mL S H, K E 25, #8250, RIS

2.3 RGEAMRE
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R 2.27 T R TRA X BE S VA B S i
2% P BRI AS T8 5, 45 2.1 R (8335 25 AR R RE I A2
WCEORE, TEILE 1, mE AL IO AR L&
BT Y REIR BIELR 4 B9, 43 B > 1.5 5 BRI AR LA H B
13145 000 , {52 I | Ay 7.58 min . 45 L0, HoA %,
AN e o

10003 o g 10003
8003 3 = 8003
= 00 I o= 6003
5403 5 18 = 4003 ,
2003 2003
3 6 03 |
02 4 6 8 10 02 4 6 8 10
A1, min fit il min
A B
10003
< 8003
= 603
B 103
203
03
2 4 6 8 10
fif 1], min
C

AJRA XTI B s Cas XTI LB 2. 5 3. 57 N 5 4.4
fit 35, G e 6.0E O be s 7. TR MR 3 8. VU S kIR ; 9. FF A4S

A. mixed control; B. test sample; C. blank control; 1. methanol;2; alco-
hol; 3. isopropyl alcohol; 4. acetonitrile; 5. dichloromethane; 6. hexane; 7.

ethyl acetate; 8. tetrahydrofuran; 9. methylbenzene
1 PSHEEEE
Fig'l ~Gas.chromatograms

24 AERRER

oIk 2.2, 17 R IR AN B T 5 mL, 45
5,10 .25 .35.50 mL )i, il 50 9% DMF 15 07 i
S AN RINEA X A . R R A X
MRS AR A TG i, 2. 17 I A AR R, 1E SR
TR AR . DAREIN AT ML 700 0T R B (e, pg/mL ) Ay i A
br JETAIER () A NAE R T2k (|1, 15 FE RS 21 L 57
WEE G AR b OEC 5 LR TR VY &k e T
7% 11 5 F2 43 90 R y=1.012x — 0.29 (r=0.999 8) \y=
2.069x+0.06 (#=0.999 9) .y=3.671x+2.19(»=0.999 8)
y=2.507x — 0.24 (r=0.999 4) . y=12.13x — 1.46 (r=
0.999 5) .y=2.182x—0.17(r=0.999 4) .y=12.892x+3.33
(r=0.999 9) .y=12.493x+0.98(»=0.999 6) .y=9.174x+
0.07(r=0.999 5) ., Z5HFRI, FAFIIA L FRIA I BT i
e JE £ MV BBl 43 901 R 6~1 500, 10~2 500, 10~2 500,
0.82~205.1.2~300,0.58~145,10~2 500 1.44~360,
1.78~445 ng/mL,
25 EERSKRNMRER

Be2.2.17 30 IR BRI VRO A U R, 4
“2.17 IR A S A SRR E 6 U, IC SRR AR .
MR EE A 10 1A, 7532 B BR (LOQ) s M fF Mtk 3: 1,
SRR (LOD) o 455, I 2 SN O V24
FGE IE O BE L G FR SR L PU UK IR Rl R LOQ 43511 h
17.71.6.02.3.17.7.45.1.53.0.69.0.93.1.01,0.22 pg/mL;
LOD /3% 4 5.89.1.90,1.05,2.48..0.51.,0.23,0.31,0.33,
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0.07 pg/mL.
2.6 EEEIXRK
FE % R HC2.2.17 TR JR A % BE 5 mL, 4%

“2.17IT IR AR I SRR, AR, F
L SENEE OB A B IEC K LR TR IR
IV IR T 2 0 T B RSD 20 91 1.6% . 1.8% . 2.1%
1.9% 1.8% 1.9% . 1.5% .1.7% .2.0% (n="6) , & L&
HE 2 A
2.7 TREMRLE

2.2, 175 R R A IS L 0l FEIR T
FCE 0.2.4.6.12 hBH5“2.17 500 3% SRR E L i]
SRUET AL, 2550, HEE . O SN O S b
IECBE L SR T | U Sk I R H 2R 04 1T AR RSD 43531
W18% 1.5% 1.1% 1.7% .2.4% 1.1% .2.3% .2.5% .
2.0% (n=5) , RN A X IR S TR S IRCE 12 h NER
FEME AT
28 EEHIKE

KB PREURE B (52 110111)0.5 g, #%“2.2.27 3 F
05 B A5 A AR VA TR, TR 2. IR (A A E R
FE ISR TR A . A5 R, F N BRI AL RSD=2.1%
(n=6) , HAh sl 3 Ak th , KA L E R M R AT
2.9  hniEE R

K B FREURE i (K52 110111)0.5 g, 43 31 T 20 mL
Tz i, AL 90y, A BT — & it (1) 9 R HL
FIXT RE S, 2 42.2.27 T0F Jy 2% i A AR ot v VR, P
“2.17 TN S SRR R | O SR TE RIS A )
e R,

x1 MERKEREER(n=9)
Tab 1 Results of récovery tests(n=09)

L Wi, e AN AR SR, mEER SRR R,

YA &g\ |, mg mg mg 2,% i, o %
Gl 05 0 1201 1197 99.67 99.23 19
05 0 1.201 1181 9833
05 0 1.201 1161 96.67
05 0 1.501 1485 9893
05 0 1.501 1541 10266
05 0 1.501 1455 96.94
05 0 1.801 1821 1001
05 0 1.801 1798 99.83
05 0 1.801 1.784 99.06
L 05 0 0400 0405 10125 98.92 19
05 0 0400 0391 9775
05 0 0400 039 98.00
05 0 0500 0498 99,60
05 0 0500 0495 99.00
05 0 0500 0485 97.00
05 0 0600 0611 10183
05 0 0600 059 99.67
05 0 0600 0576 96.00
SR 05 0.005 0400 0403 99.50 98381 14

0.5 0.005 0.400 0401 99.50
0.5 0.005 0.400 0411 101.50
0.5 0.005 0.501 0.508 100.40
0.5 0.005 0.501 0495 97.80
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Continued tab 1

&Rl

THIAN W RRA A, DR, MEREGC PR RSD,
il g Homg mg mg % o, % %
05 0005 0501 0493 9741
05 0005 0601 0589 97.17
05 0005 0.601 0.595 9.17
05 0005 0601 0.596 9834
4 05 0 0.033 0.032 96.97 100.54 22
05 0 003 0032 96.97
05 0 0033 0033 10000
05 0 0.041 0042 10244
05 0 0041 0042 10244
05 0 0041 0041 100,00
05 0 0050 0051 10200
05 0 0050 0051 10200
05 0 0050 0051 10200
ZAHg 05 0 0048 0.047 97.92 9975 25
05 0 0048 0.046 95.83
05 0 0048 0.049 10208
05 0 0060 0061 10167
05 0 0060 0062 10333
05 0 0060 0059 98.33
05 0 002 0073 10139
05 0 0012 0071 9.19
05 0 002 0071 9792
ok 05 0 004 0023 95.83 98,12 19
05 0 004 o 0023 9583
05 0 0024 %0024 © 100,00
05 0 0030° 0030 10000
03 0 0030 0029 96.67
05 0 0030 0029 96.67
05 0 0036 0036 10028
05 0 0036 0035 08.33
05 0 0036 0036 99.44
LMLR 05 0 0.400 0401 10025 99.80 10
05 0 0400 0405 10125
05 0 0400 0403 10075
05 0 0500 0501 10020
05 0 0500 0502 10040
05 0 0500 0495 99,00
05 0 0600 059 99,67
05 0 0600 0591 98.50
05 0 0600 0589 9%.17
U 05 0 0058 0057 98.28 99.95 19
05 0 0058 0.056 96.55
05 0 0058 0.057 98.28
05 0 0073 0074 10137
05 0 0073 0073 100.00
05 0 0073 0071 97.6
05 0 0087 0.085 9770
05 0 0087 0.086 98.85
05 0 0087 0089 10230
ik 05 0 0072 0073 10139 99.65 18
05 0 0072 0072 10000
05 0 0012 0071 98.61
05 0 009 009 100,00
05 0 009 0091 1011
05 0 0090 0092 10222
05 0 0108 0.106 08.15
05 0 0108 0107 99.07
05 0 0108 0104 96.30
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H E R AIEHERAEEEGNE Tk, B RR T RE NG £EF . ik RARERATE R AR A E R, K
#1000 mL, ¥ 3% # 75 r/min, BAE AT 8] 4 45 min; K8 & 80R AR 6,38 5 0 2 B F) P A R e R ) H ik Bk e iR B R &
# 4 ) CAPCELL PAK Cis MG Il S-5, % 3484 T hs-582 = TR 42 7P 723 (pH 2.6 £ 0.05) (33:67, V/V) , i & 24 1.0 mL/min, £ i)
H ¥ A 215 n (A B P e 4E AR ) (275 nm (A H ik Bk ) , 4208 4 35 °C, 3 AR5 4 20 pL, 25 R A MRER P FE ek A6 H- o Bk Ab )
TR R KB 5 ) A 5.091 6~50.915 5 pg/mL(#=0.999 9) .29.999 5~299.995 2 ug/mL(r=0.999 9) ;4555 & A E M FHE M
X It RSD<2.0% ; Ak = & 4 #1 4 97.90% ~100.68% (RSD=0.95% ,n=9) .97.09% ~101.85% (RSD=1.32% ,n=9), 64
I RS PR BB R ARG T BB A A 12% (98% .66% 9T % 91% .32% (n=3) , &6] H b Bk 5 5 4 8% .95% .
68% .90% .93% 18% (n=3) . %% E WAL A RAEEG FEWIR,ETAmARR B AN AR RHFRAR

— ) R RIS B 0 I ) AR £ 57

KB FHRURARE i WEN AR R IR ROk AR ER T R k ) H E

Study on Determination Method for Dissolution of Pentoxyverine Citrate and Guaifenesin Tablets

2.10 HRBEIAEFIZRBENE

B3 HEAE S (65 110111,110112,110113) 438 &,
F5242.2. 2" WU R J kil e B i i, P 2.7 I T e
SRR E T SR T RO T A A ML R AR R A
5L SHEAE L B R RN B, R R O 0.01%
(n=3),
3 Tt
3.1 fEILERIERE

5 H e J5 %582 1 HP-1\HP-5 . HP-FFAP . DB-624 %5
AN TR B AR BT DB-624 B 41 HE L P 45
PR AMEARNGEH T S &1 240518 (R T S
SERME . HT A 25 R R, AT A AL R AE
DB-624 B AN b 153 25 BE B by, il A 44346 4% DB-624
BB AR A A5
3.2 MR IEHIERE

AT Hh T I 1A ML R 5 kb R
FRTG 23 AR 3 AT LA 3 2ok 4 o) T00 25 S %) 9 28 41 4% A I A
ML R 753 A, 8 5 TRER AR R EE S 3R, Hnl
BRCRE B il RO A 1 R A AT i e (] s /)
TR XA B I E ) T
3.3 MELER

N 259 13 M AR LR = R 2 (ICH) Y41 2015
AR E 25 L) (=38 TERRLE , L BE RN RERI TR 2
B8 JE A SRR A A BRI 0.5% s HEE . 6 . —
SHGE  IE OVt L PO S Wk e I R 38 50 2R R

*x R HIT, B L. BFSE O 254 BT . LS ; 0755-
26031735, E-mail:20505695@qq.com

#OEER AT 1L BT 2. i
0755-26031736, E-mail:liyulan@szda.gov.cn
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fi , BRBEE 4% %R 0.3% . 0.041%(. 0.06% .°0.029% .

0.072% .0.089% . A GG 3 HUHR Th S N BE R 5% B

4 0.01 %, Mt AHTESN IR K 456 ICH A

] 258 D HLAE

CRVIT IR Ay PR T B Pk, 25 SRR, v

T ORERZ R O AR O & H

Lot IE CUBE L LR TR L VYA g AT HR 2R 9 FhoAg ML 7115k

P 1 1 [R] B 0 E

S ik
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