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ALY LT s O A E MR e A0

5

BRMERL ERE KRR mEa RAAA

RSy E BT

w R

B 55 f 7 G ] By B SRR ) i SR AR 0 R R A E AR A
G AR E - GARGRB BAFAE  RILEETRR L AFEHE
Wy~ BRI e S AT K GMPR LM b AR o« RIFE|ARNTAEZ R R E
Stk (Headspace gas chromatography mass spectrometry, HS-GC/MS) 4t ¥t £ B % i1 7% %7
74| Class 1 » Class 2A & Class 2B 23454L44 » 3£ A FRZHL 50 & 18 8] 4% FRLOD » 3
3 5 — AR M Ty ik o GCIMSH AT AFde T @ B A7 & A4 A VF-624 capillary
column * YA}k A X, A% M af T B AL K (Selective Ton Monitoring, SIM) %47 £ ]
My 18 48N TR Class 1 > 2A5HT o BF 5245 RILUSP X F.48 K df 712 7] 7% (Gas
chromatography-flame ionization detector, GC-FID)#48 o #% » 25 4% 5€ 7% %8 75 % FRUSP
EBAT R RBZBL  THEFRT Ik -

RASEE | SRR  TRERMAENEERE

[l

Al

Y R R VS PR R T RO SR B AR A
BB - DUR AR SR EAR Hh 0 sl A2 1Y -
IAYAEIEY] B A= R AR ~ B0 il
B NEEYARRE - ik BIRAIREET R AR
A AR - ARIBEIR LML 2R E - 5
BRI RSN © TH A AR A AR S — L B PR AR
RAITFERE R - IR S EIAHIEEREE - A
BEE—ENEE R RREEYRIREEZR
& ERIEAEEIE LA E - RESET A
P2 E B R S R e -

G R EE i R R A R R B B BT - A
[] 7 &t T RE AL 66 P A (R B4AZ - 1 66 A A [RA
B - BRRVERIMIEMEZ - AT ERBFHEE
T 5 & (LU T B USP) 5538k EH (General

Chapter) 54675 <Residual Solvent>ff &t &k~
SRR Y o SRR E R Y
ZEEKAERRE SN - BE KR
RIEGEMATSE Class 1 Class 2% Class
3 ¢ Class {287 HET 2 AT (Solvents to be
avoided) * f1f% Benzene® 5 fi » Class 2{85%
3[R E#iE 2 757 (Solvents to be limited) »
& Acetonitrile 28T A, + T 77 Class 2A
Class 2B J Class 2C =#H - [fiClass 382 /&
TR R 35 14 2 Y575 (Solvents with low toxic
potential) * filfFacetic acidZ26FHIAH - £
i) 4 25 B & RHA I 211,1-Diethoxypropane
hexane » Isooctane * 1,1-Dimethoxymethane »
2,2-Dimethoxypropane * Methyl isopropyl
ketone » Methyltetrahydrofuran  Trichloroacetic

acid ~ Isopropyl ether % Trifluoroacetic acid¥
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F— - ZEHEHME38AR(20155F)Class 1788885

AT (Solvent) [R5 2% (Concentration Limit, ppm) /2 (Concerns)

Benzene 2 Carcinogen

Carbon Tetrachloride 4 Toxic and environmental hazard
1,2-Dichloroethane 5 Toxic

1,1-Dichloroethene 8 Toxic

1,1,1-Trichloroethane 1500 Environmental Hazard

1078 - £X—7¥HHClass 1BEEH B 4H -~ [RE
RS K 525 (Concerns) » 7% —¥[H{Class 258
WS44G ~ 8 H fLFF 2 85 E (Permitted Daily
Exposure) & [RE R -

ERBEHES 38 UM HI<467>¥ R R A
Class 1 ;¢ Class 21| » DAFEFF(Procedure)A »
B CREEL#AT - F2PA ~ BRC @ HLLTEZE
ERRRAEE B R G Bl - RRFPAK
BAIS3 5 58 AN [RIA & [ A E 1 R s R
12 P CafE BL AR Fp A FHAE R A B 2 g A 1 K
THR R - RTAZZBREMSEANE - FZZEH R
EE WARTERR (AT A R R IR BEY) - e DAg
Fr AR I R A - PLeR SE Y R TR 2 R B
REYE LA P e TAIRE » AT RIEA
T2PB » IRELBREEY) R T Rl 2 VAT B AT L
Bz = miE - HRTER S  AEARRT C &
& o HREFFEEIBHEER - AILIERFCE
& o AT ES HEEER - HIREAER
BZEEHY Class 1 ~ Class 2528 = 3 BERE & 7M1
% HEIUSPTEMULE AT Z T ERE
EAUSP T BB AR - DUE Rl B A By
&7 - DUERR SRS E Bl - ST AEE
EiPN S

MFERTTE

— R

(A A
LA A Bl 5{ 22 @ Dimethyl sulfoxide

(DMSO) fzpure water¥g i H EE E.
Merck/s Al 53 Ml el 4 -

CFE#ESL ¢ Class 1 @ Benzene » Carbon

Tetrachloride * 1,2-Dichloroethane »
l1,1-Dichloroethene

1,1,1-Trichloroethane * Class 2 :
Acetonitrile * Chlorobenzene »
Chloroform » Cumene »
Cyclohexane * 1,2-Dichloroethene *
1,2-Dimethoxyethane » N,N-
Dimethylacetamide » N,N-
Dimethylformamide » 1,4-Dioxane »
2-Ethoxyethanol » Ethylene glycol »
Formamide * Hexane * Methanol »
2-Methoxyethanol * Methylbutylketone »
Methylcyclohexane » Methylene
chloride * N-Methylpyrrolidone »
Nitromethane * Pyridine » Sulfolane »
Tetrahydrofuran » Tetralin » Toluene »
Trichloroethylene * Xylene?g# H U.S.

Pharmacopeial Convention 122 #E f i 5t
%,Elé °

O ekt
1. RAHE T E 5 F 2 4(7689A Headspace

Sampler » 7890B Gas Chromatograph *
7000C Triple Quadrupole &2GC column
VF-624,30 m x 0.25 mm i.d., 1.4 pm film
thickness, Agilent Technologies, USA)

2. M EE & %5 (TP 680DH, Elma, Singen,
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FR - ZEIZEME 38 IR(20155F)Class 25888487

yilE BHAUHREE PREIRAE

(Solvent) (Permitted Daily Exposure, mg/day) (Concentration Limit, ppm)
Acetonitrile 4.1 410
Chlorobenzene 3.6 360
Chloroform 0.6 60
Cumene 0.7 70
Cyclohexane 38.8 3880
1,2-Dichloroethene 18.7 1870
1,2-Dimethoxyethane 1.0 100
N,N-Dimethylacetamide 10.9 1090
N,N-Dimethylformamide 8.8 880
1,4-Dioxane 3.8 380
2-Ethoxyethanol 1.6 160
Ethylene glycol 6.2 620
Formamide 2.2 220
Hexane 2.9 290
Methanol 30.0 3000
2-Methoxyethanol 0.5 50
Methylbutylketone 0.5 50
Methylcyclohexane 11.8 1180
Methylene chloride 6.0 600
N-Methylpyrrolidone 53 530
Nitromethane 0.5 50
Pyridine 2.0 200
Sulfolane 1.6 160
Tetrahydrofuran 7.2 720
Tetralin 1.0 100
Toluene 8.9 890
Trichloroethylene 0.8 80
Xylene 21.7 2170

Class 2A Class 2B Class 2C
Acetonitrile Chloroform N,N-Dimethylacetamide
Chlorobenzene 1,2-Dimethoxyethane N,N-Dimethylformamide
Cumene Hexane 2-Ethoxyethanol
Cyclohexane Methylbutylketone Ethylene glycol
1,2-Dichloroethene Nitromethane Formamide
Methylene chloride Pyridine 2-Methoxyethanol
1,4-Dioxane Tetralin N-Methylpyrrolidone
Methanol Trichloroethylene Sulfolane
Methylcyclohexane
Tetrahydrofuran

Toluene
Xylene
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Germany)

3B S EEW (Vortex Genie 2, Scientific
Industries, USA)

4 KR ¥ W (Thermo Electron
Corporation, Auchtermuchty, UK)

(R R A SRR T Bl

1. FEEHE S TRV R
&1 mL:ZClass 1 » Class 2A ~ Class
2B~ Class 2CIRYEIB R E L 10 mLE
i DUKRREE 105 E R i e i T
W B4 CUKFERETR -

2. ERIERAE L ARV
#H1100 pgZ Methylene chloride-d2
Chloroform-d » Pyridine-d5
o-Xylene-d10[F] {37 3% PR HE 5 G i 1A TR
ER10 mLE & - DIKFREER10
pg/mLZ N ELARHE G AR A - BN
A’ COKFEREER -

THERLEYIER MR - (LR R RS A
B EHEAPHYI AT - E— R GCTHR
AT FRHY B R R A S AL
JEATIEETE A e 2 o0 e - AL AE 7 PR T B
EREETERE L ERERHN T
R EA B LE 2 B E HAZ A E
(Cross-contribution)fz/]NZ BT - {EHETE
SIHTRE - RREIRLAE R D = (E A2
LRI E TR AR - DU O Ea ¥ it
T LHE Ry e B R E RS T -

ERkSLET R

Ry S A R E TR LS B ) (A )
AR - AR FRARRR i 2 iR P R B
USPHALZ H MR E" - BIFERUE
250 mgfiA25 mLEEMA - UKFEEZ]
JEE By I 550 58 /6 VA 1 (Test Stock Solution)
P S R A TR S mLE PR THZ2 A
A AL mLAEZK - f & A0A 10 pLFEfZ

FNEBERE L TRV - F R EHOATR -
()53 17 /3 5 & e A
1. E—1%(specificity)

—ERA
(TEZE R R AR T B R 53 5 A

AHITFE o F SeAH R T Rl R T A R VA
Lot o AL TR Z L - TR
ZEERR R RUERATIE A LR ~ (=2
Al AR TR SR R A SRR T
FERT  RERHED TR ERRE{LZ R
TREHTERE AT AT -

CEM - EEHET 2R

HE IR PR FHEE T B B 5 (Electron
impact, EI) * DL2BET#74# /7 20(Full Scan
Mode)ffi i T2 - TG 2T EHREE
P 2 e 7 i AR L TR R T
T o 0 0 R R T e T 2
(selected ion monitoring mode, SIM Mode)
TEFTEAL - SRR R i — (I S T
TEREERET - HEE R —-=EW
TR R E R T - FTEEaIme R
TOETHE T 2 A B3 - FRIGRAE

RIS INE AT PIREAE i 2KV - ik
I - HIEHTEE S AT R R

BT - FefiR (baseline) i Fy ~F-1H H S H A
Mg+ -

2. My AT
i EARAVEL R E B AT E BRI
S g S R R YR 35 o AT R e
SR AR R R B PE AT R20.995 © BGHE
AL TUEVRIR - DARIKARTE » B
B B USPRIERYS0 ~ 100 ~ 150 -
20052400% + B0 A SRR AE AL T
EW10 uL 0 RS A RE A TEZE G M
W - DATEZ2 SAH E i B R @ (HS-GC/
MS)HELT/AT

3. {EHIFRFR (Limit of Detection, LOD) &
&= MR (Limit of quantitation, LOQ)
LOD ¥5#E % &8 2 R (& 2 T B 150
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El E S 58 U {E (ion ratio) ] ¥& A
Fﬁ/éuu% 4 FH & BT EL{E (ion ratio)Z
+20% HiE N - HEE T2 ERELE
TEUE LRI 5% ®IEW - Y
g 7 I 2 ZR % B #E EH EE (signal-to-noise
ratio, S/N)NEAKIA3Z B (BIRE - LOQ
RRETFELOD {61 Ho gl B B THIHE
CRREELE +20% HEIEN - STV
.2 SINFLAB A ZE K A 10,2 BEAE I E 1Y
IRREE -

4. [6] H L2 H [ 2 K 5% SR T 2 B
1

VTH HEBILRA - 551550 =@

= EARE - KF 100~ 150

200 - [FE HAETT3EILR - FHEHEREE

BHFEEE - TR MR AR - 5

B AT = (EfERR AR L ATRE - R
m01w&mo§}ﬁﬂa%ﬁﬁ—m
HERGAT - W EHE H B ELRE

s R

CERUEETEN  EEMTEE

KGR A5 B € USP Class 152 Class
2 8B 53 B3 B s T B AL TR BE AN A o3 A T ik
CEEE > FEEFEH Class 1. ZBenzene
Carbon tetrachloride * 1,2-Dichloroethane »
1,1-Dichloroethene 5z 1,1,1-Trichloroethane<%5
f& » Class 2AZ Acetonitrile * Chlorobenzene
1,2-Dichloroethene * Methylene
chloride Methanol »
Methylcyclohexane » Tetrahydrofuran »
Toluene &z XyleneZ$ 117 > Class 2B
Chloroform ~ 1,2-Dimethoxyethane * Hexane »
Methylbutylketone * Pyridine * Tetralin k&
Trichloroethylene S5 7f# » DA 3512378 A 7 42
B R DUZFIUSPHUE ZIR & - MfEClass 2AZ

Cyclohexane »
1,4-Dioxane »

Cumene * Class 2B;ZNitromethane 57 Class 2C.Z

Ethylene Glycol 58T VAT B AR HIFHEHGR o A

jﬁmﬁﬁ EEFETRR T HLARES ST
R RERE - REAE S TERIE

T%‘E.jr EIE Lo B EFHSR R RATEE TR E
BT > KRR RS (EEE TR E VR T o AT

FiTE T B Bl i B R (B T2 B0 R =)
23TEIAT PLEZIARSH 8 - HA BT AYBUR
JE(E—) -

B ESR SRR EEES T AE
[EAYA

ﬁ“ﬂmEﬁ%%‘?&*%@j?%{tz%ﬁﬂ%
- HIEATE E o R R R DR

&~ ERIERE lﬁ%’éﬁ/nﬂﬂm#&@z(ﬁ%ﬁ%ﬁ
I DL E@x (CEDESEREE S NI e
mESTERAFAIT -

Iz

HS Loop size : 1 mL

HS Oven temperature : 85°C

Vial fill pressure : 15 psi

Vial standby flow : 20 mL/min

()6e

TEFHEZ : split mode

ST T (Inlet)RLEE © 140°C

{EHIZR (Aux 2)IFE © 240°C

GC E#E : VF-624 capillary column
(30 m x 0.25 mm i.d.,
thickness)

=LA AE © He, 1 mL/min

BERE THIR Bt - REAR IR E40°C (HEFF 57
$#) » LA18°C/min HZEFEZE 240°C (12
2o ) - MO ITIFETR 18 8/
1o

BB B (electronic impact 5 EI) :
70 eV

=~ FRMEREHE

1.4 pm film
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R= 23 IEAB RAEBIEE R HERE - EMEESH Y

yEAy Vi L PE R (93 B R EEEET
Methanol 297 31, 32,30
1,1-Dichloroethene 4.4 61,96, 98
Acetonitrile 5.06 41, 40, 39
Methylene chloride-d, 5.28 86, 88, 51
Methylene chloride 5.31 84, 86, 49
trans-1,2-Dichloroethene 5.76 96, 61, 98
Hexane 6.17 57,56, 41
cis-1,2-Dichloroethene 7.14 96, 61, 98
Tetrahydrofuran 7.43 72,71, 42
Chloroform-d 7.54 84, 86, 83
Chloroform 7.55 83, 85,47
1,1,1-Trichloroethane 7.73 97,99, 61
Cyclohexane 7.8 84, 56, 69
Carbon tetrachloride 7.88 117,119, 121
1,2-Dimethoxyethane 8.06 45, 60, 90
Benzene 8.12 78,77,51
1,2-Dichloroethane 8.2 62, 64,49
Trichloroethylene 8.77 130, 132,95
Methylcyclohexane 9 83,98, 55
1,4-Dioxane 9.11 88, 58, 43
Pyridine-d; 9.87 84, 56, 54
Pyridine 9.87 79, 52,51
Toluene 10 91,92, 65
Methylbutylketone 10.545 43, 58, 100
Chlorobenzene 11.23 112,77, 114
m-Xylene 11.31 91, 1006, 77
p-Xylene 11.42 91, 106, 77
o-Xylene-d,, 11.74 98,116, 114
o-Xylene 11.75 91, 106, 77
Tetralin 14.66 104, 132,91

it EEAR R E T

(HE R WA TSN - HERCPIHAR R
LhZE 7k (blank) » 8 H0RI(7 38 A AR HE HoAt T8 Z e -
(10 ng/mL) LA ES AR AT - Al Cfe SR B R (LOD) 7 SR

i A7 e R P B i B PR RIS - B (LOQ)aF(di
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JFEISIM(31.0) SIMLOD_6D
x10%4y 12 203 e
28
26 =
24

2.2 ’

1.8
1.6 =
1.4
1.2

0.8

0.4
0.2

H

o 10 11 12 13
Counts vs. Acquisition Time (min)
Bl — - 231 @RISR EE LR FENE
1. Methanol 2.1,1-Dichloroethene 3. Acetonitrile 4. Methylene chloride
5. trans-1,2-Dichloroethene 6. Hexane 7. cis-1,2-Dichloroethene
8. Tetrahydrofuran 9. Chloroform 10. 1,1,1-Trichloroethane 11. Cyclohexane
12. Carbon tetrachloride 13. 1,2-Dimethoxyethane, 14. Benzene
15. 1,2-Dichloroethane 16. Trichloroethylene 17. Methylcyclohexane
18. 1,4-Dioxane 19. Pyridine 20. Toluene 21. Methylbutylketone
22. Chlorobenzene 23. m-Xylene 24. p-Xylene 25. o-Xylene 26. Tetralin

RIS AL S I IR R T & VAT 2 T A
[FIRE AR - IREHIE 50 - 400% ng/
mL » DURF I B A AR ME it 22 IR g T
PR el (Y) » PV IR B Ry e (X)
FE[aBF o3 B % » AIAS AR G2 - &
RANFEY - 23ISR VAR R A 2 o H
BARIR0.995DL | » BURA B IFAHR M i
o [M23fE [ 57 Z Fe AR E B R (limit of
quantitation » LOQ)E AJ DA 1 58 B £E i
FrEl ERIEZ K -
E)FEH A BL SR H [ 2 R 75 e B Y e

%Ry E 2 REGAER - NENHE(E

Tt R A= ARV AR R ERT - C ARG

14

15

16

17

17 Bh A R R BT - AR R S % iR
5 o VEMERE R E F2 W R (HEL B B ERY (R
EIERE - AEBL-MERE K 5
TEFEE 100 ~ 150 52200%3E 17 A H 9B H
[ 2 HEREFE BRE 2 2 BT 4h - FS SRR R
Fiir o [6 HNRIRE B E ST 120.08 - 14.31%
2T THERERE /1 280.00 - 102.87 %2
i 22 HEARE R EN1R0.06 - 14.82%2
] MHERERE /1 A80.42 - 102.93% 2 [ »
B EE VR AR CHEZN - R
KA EZREEN -
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R0 ~ 23 F&EAT| 2 #EBRERE(RT) « i E4248144&5E (Conc. Range and Linearity) & E£HIFRE(LOQ)

89

eyl RT Conc. Range (ppm) Linearity LOQ (ng/g)
Methanol 2.97 1500-12000 0.9983 3000
1,1-Dichloroethene 4.40 4-32 0.9977 4
Acetonitrile 5.06 205-1640 0.9969 410
Methylene chloride 5.31 300-2400 0.9960 >600
trans-1,2-Dichloroethene 5.76 935-7480 0.9968 >1870
Hexane 6.17 145-1160 0.9977 145
cis-1,2-Dichloroethene 7.14 935-7480 0.9967 >1870
Tetrahydrofuran 7.43 360-2880 0.9978 >720
Chloroform 7.55 30-240 0.9956 4
1,1,1-Trichloroethane 7.73 750-6000 0.9981 1500
Cyclohexane 7.80 1940-15520 0.9955 970
Carbon tetrachloride 7.88 2-16 0.9970 2
1,2-Dimethoxyethane 8.06 50-400 0.9964 100
Benzene 8.12 1-8 0.9986 2
1,2-Dichloroethane 8.20 2.5-20 0.9987 5
Trichloroethylene 8.77 40-320 0.9988 >80
Methylcyclohexane 9.00 590-4720 0.9954 1180
1,4-Dioxane 9.11 190-1520 0.9981 380
Pyridine 9.87 100-800 0.9975 200
Toluene 10.00 445-3560 0.9974 445
Methylbutylketone 10.545 25-200 0.9973 3.5
Chlorobenzene 11.23 180-1440 0.9994 20
m-Xylene 11.31 1085-8680 0.9974 2170
p-Xylene 11.42 1085-8680 0.9983 2170
0-Xylene 11.75 1085-8680 0.9977 2170
Tetralin 14.66 50-400 0.9969 6

[ERR BB B A 7 ko EER -
AT DAR b 5 AR BRES - I ELANDARGS - 3%

RHESEEN Tk o AbFseEEEs(E B M R

SEREE o WERIETEREE S Egs &

A HERARRE - R {ERUSPATRLE Z IR
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FEA  23F&AEI 2R BNEE B ZHEEE % (Precision) B2 £ % (Accuracy)

Compounds con?;rlll:iion Intra-day (n=3) Inter-day (n=3)

(ppm) Precision Accuracy Precision Accuracy

Methanol 3000 4.29 90.24 11.82 85.90

4500 3.61 96.41 1.74 100.44

6000 8.40 92.75 3.58 98.63

1,1-Dichloroethene 8 4.60 99.80 14.82 91.38

12 242 102.26 8.88 90.26

16 0.08 101.09 12.65 97.42

Acetonitrile 410 2.44 100.89 577 93.57

615 5.34 102.87 9.63 80.42

820 4.19 89.73 8.85 91.96

Methylene chloride 600 13.35 87.98 8.42 89.42

900 11.87 91.32 13.88 87.28

1200 2.77 101.37 2.45 90.36

trans-1,2-Dichloroethene 1870 4.05 88.54 14.42 86.11

2805 7.29 89.18 8.50 87.59

3740 1.15 90.37 2.66 97.12

Hexane 290 9.74 86.29 12.97 102.15

435 6.62 97.71 10.86 92.39

580 1.50 80.00 11.76 84.75

cis-1,2-Dichloroethene 1870 5.39 81.56 12.73 93.20

2805 12.11 88.08 3.10 84.27

3740 0.17 91.77 10.91 85.84

Tetrahydrofuran 720 5.12 97.00 5.04 83.44

1080 10.04 99.88 2.90 94.09

1440 13.65 94.56 0.21 81.48

Chloroform 60 14.31 82.78 0.57 84.31

90 12.33 92.55 9.79 102.09

120 14.00 97.15 11.79 97.03

1,1,1-Trichloroethane 1500 9.60 97.23 10.69 95.70

2250 0.82 85.77 3.09 95.21

3000 8.32 97.34 0.55 89.81

Cyclohexane 3880 11.10 91.92 4.23 89.06




PV E Ll PR AV E a1

KA - 23FEAE 2 RIHAEE A REZ B2 E % (Precision) B #RERE % (Accuracy)(#8)

Compounds conigrlllireftion Intra-day (n=3) Inter-day (n=3)

(ppm) Precision Accuracy Precision Accuracy

5820 11.30 96.29 3.24 86.05

7760 7.68 88.14 8.99 94.75

Carbon tetrachloride 4 3.58 92.72 0.17 97.02

6 1.25 88.85 433 102.06

8 1.41 82.74 13.67 97.91

1,2-Dimethoxyethane 100 12.44 93.32 6.98 89.20

150 6.64 90.19 12.88 102.48

200 13.91 84.58 3.93 89.46

Benzene 2 1.77 83.37 5.07 82.73

3 5.21 82.67 7.59 101.50

4 0.99 92.78 1.87 81.88

1,2-Dichloroethane 5 13.66 93.16 3.10 102.84

7.5 12.60 102.20 4.21 82.71

10 8.37 100.93 14.05 101.74

Trichloroethylene 80 11.93 85.54 0.10 81.69

120 6.45 85.51 7.32 96.75

160 9.37 87.40 11.22 80.45

Methylcyclohexane 1180 4.35 101.19 8.98 102.86

1770 6.81 97.97 0.35 83.91

2360 4.80 98.88 10.74 94.67

1,4-Dioxane 380 2.55 83.22 8.30 102.05

570 11.94 83.65 7.34 95.90

760 6.56 80.54 3.45 86.83

Pyridine 200 12.09 95.89 3.73 80.73

300 6.41 101.82 14.21 98.44

400 8.64 87.15 4.57 92.47

Toluene 890 0.55 85.37 10.13 94.56

1335 221 91.27 4.88 102.93

1780 6.19 84.47 0.93 82.16

Methylbutylketone 50 2.45 86.28 12.58 102.34

75 5.33 97.64 3.95 100.37
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KA~ 23732 [F B REAE BEZFEEE % (Precision)BAZEHEEZ % (Accuracy) (/&)

Compounds con?:%c)rlllireziion Intra-day (n=3) Inter-day (n=3)
(ppm) Precision Accuracy Precision Accuracy
100 11.21 84.77 1.35 95.90
Chlorobenzene 360 1.72 95.96 10.63 87.63
540 2.01 91.69 6.09 89.62
720 7.58 92.05 2.08 80.47
m-Xylene 2170 0.74 90.84 0.06 91.22
3255 1.41 81.75 8.97 87.86
4340 10.84 80.68 8.53 81.37
p-Xylene 2170 5.69 93.21 7.65 88.77
3255 5.82 97.08 11.55 102.11
4340 9.60 80.24 14.36 98.99
0-Xylene 2170 8.30 98.06 8.19 101.68
3255 13.28 88.15 12.50 81.51
4340 5.50 99.40 14.45 97.94
Tetralin 100 10.10 96.40 6.18 81.94
150 12.41 94.45 0.76 85.55
200 3.90 90.75 14.09 83.68
S USP FTEERIR R » B4 BT A B

A5 BIHA KB ZE S R R VA B 73
M2 ERAFIRE 3 T 2 B TR AR - 53 ik
P8 Class 181 Class 23:23F#{b&5%) > BiEHE
XBFRIKES » R LB TREE
HEZ 2P BY 0 ME A AT RE PRI R o 50 FH R
[T R S E R R T B T2 =X (Selective Ton
Monitoring, SIM)EH EIFHIRIEE < 55 E
B EEERA - HIREAERBRENRHEE
FilClass 1B1Class 28753 H7 /7% » I EHUSPZ
SAHRE T K BT {L Bk 5 (GC-FID) b » 45
FRANFRISFR » A5 A] DURIRHE 123 fUSP
FiTPR & ZE 5L T8 R VAT » ZRClass 3EHClass 21
Z Cumene * Nitromethane V% Fl| 15 #5325

JEFRE BB AT - M R A VAR H 1
N DA E Class 1-3ZFTEER] » 21 RF R
Al HA T AT -

ZENR

1. The United States Pharmacopeial Convention.
Inc. 2016. The United States Pharmacopeia
38, The National Formulary 31. pp. 309-324.
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N~ BRI DS R LB (R A AR B AT B AL A K B EE L T505)

{7 Solven) (USP Contenation L. opm) 2R B R A L00)
Benzene 2 2
Carbon Tetrachloride 4 2%
1,2-Dichloroethane 5 5
1,1-Dichloroethene 8 4%
1,1,1-Trichloroethane 1500 1500
Acetonitrile 410 410
Chlorobenzene 360 20%
Chloroform 60 4%
Cumene 70% N.D.
Cyclohexane 3880 970%*
1,2-Dichloroethene 1870 200%*
1,2-Dimethoxyethane 100 100
N,N-Dimethylacetamide 1090* N.D.
N,N-Dimethylformamide 880* N. D.
1,4-Dioxane 380 380
2-Ethoxyethanol 160* N. D.
Ethylene glycol 620%* N. D.
Formamide 220%* N.D.
Hexane 290 145
Methanol 3000 3000
2-Methoxyethanol 50% N. D.
Methylbutylketone 50 3.5%
Methylcyclohexane 1180 1180
Methylene chloride 600 10%*
N-Methylpyrrolidone 530%* N. D.
Nitromethane 50% N.D.
Pyridine 200 200
Sulfolane 160* N.D.
Tetrahydrofuran 720 360*
Tetralin 100 6*
Toluene 890 445%
Trichloroethylene 80 5%
Xylene 2170 2170

N. D. : not detected (R # g HIE])
* & best method (EKFEFHEIEE.Z 1)
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Establishing an Analytical Method of Residual
solvents-in Pharmaceuticals by using Headspace
GC-MS

WEI-YIN HONG, ZONG-HAN YUE, MEI-CHIH LIN, YU-PENCHEN,
HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Residual solvents in pharmaceuticals are organic volatile chemicals that are used or produced in
the manufacture of medicinal substances or excipients, or in the preparation of pharmaceutical products.
Residual solvents do not provide therapeutic benefits, therefore should be removed, to the extent possible,
to meet ingredients and product specification good manufacturing practice (GMP), or other quality-based
requirements. This study utilized headspace gas chromatography mass spectrometry (HS-GC-MS)for the
determination of most residual solvents mentioned in United State Pharmacopeia (USP) Class 1 and Class
2 residual solvents. A single rapid method was developed to compare to the USP required 4 individual
methods. The system consisted of a VF-624 capillary column and applied selective ion monitoring
(SIM). A total of 23 residual solvents can be analyzed in 18 minutes. This study offered a rapid and
simple GC-MS method for detecting residual solvents which will be a choice other than the USP Gas
chromatography-flame ionization detector (GC-FID) method.

Key words: residual solvents, headspace gas chromatography mass spectrometer





