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Determination of Residual Solvents in Fasudil Hydrochloride by Headspace GC

MA Li, YAO Tongwei*(College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE

To develop a headspace gas chromatography method for determining residual organic

solvents-methanol, dichloromethane, ethanol in fasudil hydrochloride. METHODS Headspace gas chromatography was added

using an Agilent HP-INNOWAX capillary column(30 mx0.32 mm, 0.5 pm ) with temperature programming. The initial column

temperature was 35 ‘C maintained for 12 min and then raised (40 ‘C-min™") to 200 °C for 5 min with nitrogen gas as carrier and FID

as detector. The flow of carrier is 1.0 mL-min~". The injection port and detector temperature were 200 ‘C and 250 C, respectively.
RESULTS With external standard method, the average recoveries of methanol, dichloromethane and ethanol were 96.21%,
77.96% and 95.56%, respectively. And three solvent residuals in samples were less than the limits of Ch.P. CONCLUSION The
method can be used for the determination of residual solvents in fasudil hydrochloride.

KEY WORDS: fasudil hydrochloride; residual organic solvent; capillary GC; determination
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0.3, 0.5, 0.06 mg-mL™" [k & VA .
213 XMIHARFIAE W RRA R RS, 1E4
X HGE O BO RO 1 517X IR @; 1L
X FEBR QORI 3 £ 1 X G BUS B OMRE
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WO, UL bR G0 A b AT WU A 43031
S FITEE(0.02, 0.05, 0.10, 0.15, 030 mg'mL™"). —
ZUH£(0.004, 0.01, 0.02, 0.03, 0.06 mg-mL™)Fl
Z.1(0.033, 0.083, 0.17, 0.25, 0.5 mg'mL™").
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20 mL J 2R, Bk 3.0 mL iR, RIASAER A
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Tab 1 System suitability of residual organic solvents(n=6)

bl R E/min - EISHE R RSD/%

R 7.638 74 581 / 3.7
T 9.406 67 842 13.77 8.0

Z 9.697 64312 1.95 2.7

50 7.5 10.0 12.5 15.0 17.5 20.0

0 25 50 7.5 100 125 150 17.5 20.0

t/min

0 25 90 75 10,0 125 150 17.5  20.0
t/min

B 1 AMEiEE

A-STAI@; B C-F AR - R 2- &k

-4

Figl GC chromatograms

A-mixed standard solution@®; B-sample solution; C-blank solution;
1-methanol; 2—dichloromethane; 3—ethanol

2.4 ZRPESRRINBR . R BRIAL

RS R BN GRS mL, B IS, AR
WzE, Wi DUERAAN PSR RN
MARKRAAT Rk RIH, 4R WAR2. I, &5
FEILAR O N et X R R RTIE B MR,
DUMEMELL(S/N) =2, WA IR, CBE. SR
KB 3590 44.0, 0.8, 6.6 pugrmL™", AH24 T4k
FES1£10.004%, 0.000 8%£10.006 6%, HXZR 1%}
WO E0.02 mgrmL ™', Z#0.033 mg'mL™", —45
H115¢0.004 mgrmL ™), AT E 363, VE g R (S/N
=>10), iI"HRSD, #<8%.
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Tab 2 The linear correlations of the volatile solvents(n=5)

2.5 [ADfC RN R R

SR IAE RIS EG  HPR 0] RGBAE 4y ) e
WA, B AR A5 AE R0 A B, A A
FiRE 1OF5 A A 0 AR C o R SRR 540,301 g,
124y, E20 mLITE, T sl inA. By
CXT 3.0 mL, FEAMKEER30r. 5340 ik
3.0mL, TEMNFEMAIRHER. % LR s, 7
SIHEREN S, DARIMREE FRE . S ki, LEERIK
WX, TPEOIEE R, S5 R WER3. MAS
SRR A 590 k) U E96.21% . & %¢77.96%-
4. 1%95.56%

SPATRL AR S e 1y, HEAT R R .
GERHEL, AR R HEBFIRSD 2 5 N
4.45%. 9.89%. 5.53%.

#®3 A E R RS R(n=3)

Tab 3 The results of sample recovery test(n=3)

- EL Y A/ bIEES=v} Elie
mg:mL™' mgmL™" mg-mL™ %
P i 0.009 998 0.300 0.294 47 94.82
0.009 610 0.100 0.108 92 99.31
0.008 977 0.030 0.037 33 94.50
A 0.000 522 0.060 0.045 15 74.37
0.000 427 0.020 0.01627 79.21
0.000 431 0.006 0.005 25 80.32
LI 0.180 950 0.500 0.642 80 92.37
0.180 760 0.170 0.34599 97.20
0.166 660 0.050 0.21527 97.23
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43 TMIBAN S A S A e, %ok
PRZAARAE ALV AN R &, by
AT A S e A B R . U S
— NGRS R ORI B 2B, SRR e 5 R
WRARIZRS,
T4 MRPRGERNELER0n=3)

Tab 4 Assay results of the residual organic solvents in
sample (n=3)

FREESR] FERN(090401)/% - FE5I(090402)/% B (090403)/%
PP 0.010 30 0.007 05 ER oA

it 0.000 54 0.000 20 ER oA
LT 0.179 65 0.135 80 0.04340

F5ARMEINGE N A MR R E A B R (n=3)
Tab 5 Assay results of the residual organic solvents in
fasudil hydrochloride with standard addition method (n=3)

AP L /mgmL ! VW r —
— FREAVES]  FEA(090401)/%  FEH(090402)/%  FF51(090403)/%
R 0.020~0.30 A=205.04¢+0.450 5 0.998 8 _ i
L R 0.010 57 0.006 64 A H
T 0.004~0.06 A=3213.6c-4.262 8 0.998 5 g 0.000 70 0,000 23 KRth
LI 0.033~0.50 A=399.8¢-0.540 2 0.999 2 2 0.196 00 0.135 62 0.045 03
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YR S SR o) 2, B 41k P HP-INNOWAX
(30 mX0.32 mm, 0.5 um) K 5rHrkE, FEHEAIE
LEAEIR AR IS 1] (70 °C 5 min, 50 °C 5 min, 35 C
12 min)#EA7 T B (5 S T il 5 R R B () 35
), 455%AF 35 °C 12 min WA AT, 3
Fh AP FIAS BB o 2
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A FRAE NN VE DN AT 45 K1) 97.82% . 76.84% F1
91.65%, X5 INFERIKCRNAG 45 R 5. ik, #f
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WP R E 258 2005 R, FHEERR 20
0.3%, —FTFHMREN 0.06%, LEEREHN 0.5%.
SE A i ARSI B ) R SR L AR R
ISR 2 O E I BR DL o VRS A R
WORAE AT R I R AR, v A HRE b
AR SRR Sy W 0.004%,  0.0008%
F10.0066% o 2 B AR5 BEAT R4 ) 31 1 V2 A7 Hb /R iR
L2 R B A R
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