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MESAEIEEERNERHZ CBT108 F 12 fl %k BiaF

HMER' #AX ®EEZ' WXk AR
T ERX EwE!
YRR HBAR K AR SRR TR AR 25 TRERF 9T s, LifF 201418)
(L te A Y RS A A E], LI 201418) W X5 ABR AT, B 201418)

 E CRANE GRS, @ T W E#T 25 CBT108 12 Fhak R n ik, ik T B ni
sk PR R P P TR B ] A BRI ARE BRI 5, i o B e 1 A 5 s 0 & 3V MERR PRI AT M FEAR AL By e g
2N, R DB-624 RIBAMEH: (6% HUNFEHEIL-949% — IR EEELE N [ E 30 mx0. 53 mmx3.0 wm) 5
B ESIAE AR T SR  NARIE E R T O R SR T MR OB Ok IR O Ak IEE
Bt LR TR UK B | BT DY G Ak et 12 Pk B 0 0 TR B 23 8 S 12 PR RIAE & A
PRI LR BB LT R PEAR S BT (RY) 19>0. 997 LL 10 5 e L@ T i e T R, A 3 A5 M L o 7 A
HFR, 20510 4. BB 0. 024 pg/mL 0. 0072 pg/mL; Z B 0. 1 pwg/mL.0. 012 pg/mL; Z B 0. 01 pg/mL,
0.005 pg/mL; TNHid 0.1 wg/mL.0.008 wg/mL; ZJE 1.025 wg/mL.0.0615 pg/mL; 5B 58 0.09 wg/mL,
0.06 wg/mL; IES %% 0. 0174 pg/mL. 0. 0145 pg/mL; Z MR Z & 0. 25 wg/mL. 0. 008 wg/mL; VU & Wk i
0.108 pg/mL. 0.014 wg/mL; PUELHR 0. 16 we/mL . 0.0004 we/mL; BEkE 0. 0075 wg/mL 0. 005 wg/mL; 2
0.0445 pg/mL.0.0014 pg/mL, 783 NRIKFT 12 Fak BB 500 ks FICRTE 90.96% ~ 108.67% ZIH],
AHXARAEIR 224 0. 1% ~5. 7% , S5FFRM], AL TR B0 Pl o PR VR PR, AT TS Brg i b L B
12 FpgR BRI, JF WX B 259 R BRI R R FR it 2%

KR i SAHAIED:; FREBIER; B2 CBT108; [l ZE
1 5| 5§

TEL )6 1R AN T Sk e b 2 i A DLV 02 R T R R P 5% B i T (e 7=k
PEFIBURAE [ o A 24 fl 7 W B2 R 1323 (International Conference for Harmonization, ICH) Z3K
FIT A 245 it 350 28 3o BR A R ARG S5kl 4% D 2t S 28 i i B R VA R TR R ) A 3 2% ICHL A
A5 B4R IR ARG PDE Ke5% BRI RI4: R U2 it 69 A7) IR e S — L SRR MRS S
T2 R BB A 55 DU R AR A 7 T2 R AR R B DAY A GMP R S R A
FEAEH ICH 7E 2002 SEETT 1 Pl We M Al V- FBERLE R E i 1Y) PDE , S I S0k e i =230 el oy — 26
W, 2011 45 BP IR LB AN B T N R BV TRV, 1 53 AMVE S — N0 R )
B 2 445 61 2 B B BR VA R A B B R — 30 FEAI vk b 4% R 2 BB R UM i ik
BP R AB WARGHATINE , KRG A FEMTEMEIT, RGBT b 157512 1, Chp SR
PIARIE A IMRIE PR 7 20, USP F1 BP 35 FUR FHAMRIR S 12 AR5 i b K ok B v I 38 S i =2

FUAi, 2% B8 A R A A Iy 8 22 /R A R HGRT Y 20kt AR Y AR gkt
& X B EBR AR AIES, BB e R EUEIAGEIA R ICH Jess 25 By 2ok, SO EIEH THE R
BUE Ay B Re ) s EE R ARSI 25 rh R B A R0 S 2 L R R S A IO s M (i AR
FO, BRAS TS ASOMH (3 S BR300 S b it e 2 B VA R AR AE TS i SR MR A B R
B - T PP, A e R R AR (1 7 v AT A 2 A MR T 4R Sk SR 2 40 o0, Uk
MR ) SO (03 RGeS MR I R G R TR ANTS B DT o A i 52 B (58 R R, 3 s o0 B
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SR MR S T R B, A R A R R AR RN R vk R B2 CBT108 Sy i AR ) R
ZUA PR )55 Wi T U2l A FR A RV 0 A B e e 10 A S 1 1k B e 259, A 23 sl R 1391 F
T, He B KBRS BT 12 B, 23 51 0 W S SRk VNI 0 . S W Be IEC ke LR &
P VU Sk B R DUSARRR . AR RS T SO ik, bRk, B T AR [ E
R P A ] R P A AR B SR ST T RIS BT 2 CBT108 Hh 12 Fifik B ¥ 70 T 5
Uk o ASTTIARIE R AR ATV e 2 G I gk B VAR ) DT AR B AR SR

2 SIGES

2.1 XEBERIXH

Agilent Technology GC7890A system “AH 8 1% 1%, L A & K4 B+ fL Kl &5 (FID ) DL B Agilent
Technologies G1888 B THiZs [ B ERER (21 Agilent 23] ) ; QPH-30011 B SR % A 2% (g A Bl24 1Y
A MRAT) 5 SGK-2LB M ¥ 23 A (ALt R IT R RSB R AT FRA R ) 5 Metller Toledo XS105 34 K
- (it Metller 23] ) 3 20 mL T2 HERRIE

IEE(SE 99.9% ) LWE( L 99.8% ) LIk (LB 99.7% ) A (LB 99.5% ) MK (4
99.9% )\ S Wkt (LEBE 99. 5% ) (IE T ke (4L 98% ) (IETNEE (LB 99. 5% ) \ LR LT (4l
99.5% ) DU (£l 99.9% ) Biki( 4l 99% ) HIZE (4l 99.9% ) ¥ T2 [H Dedia 2575 DU
TeBR (2UE 99. 5% , K HEMT ARG AL AT BRAA]) o S Dy g AR A ) B 2 A7 B W) A 1Y
CBT108,
2.2 BigEH

6 % FINFEAIL-94 9% — F L EESA S B AN A (DB624, 30 mx0. 53 mmx3.0 wm; Serial No. :
US8989746H) , F£FETHR : WI LA 40°C {445 5 min, LA 10°C A3 R THE 2 260°C , {#:4F 3 min; S H
RS FID AR, R . 300°C ; HEFE TR : 220°C ; 20 e :25: 1 HEJHE <3, 0 mL/min; A5 PR
JE 85°C , P IE] 40 min; 5 EFRIRIE 100°C 5 FEHEIRIE 110°C ; JEFERE 1 mL,
2.3 ARAYECH
2.3.1 BRABRRNIRAR HHIN50 % (V/V) N,N-"FILFBERE (DMF)-7K , BRI BUE P ESE
5B, VTR B 50 e/ mL BOVEIR, 1EH PIARIE TR .
2.3.2 MR&RBEB IRHPRIBOUEALE 4 mg, ARSI AT BEE A 2 100.0 mL; P05
ABRH R 40 we/mL; HERRFLHCH I 30 mg, L5 50 mg , LB 50 mg N 50 mg 25 4.1 mg, W
526 mg IEC K% 2.9 mg, LR ZHE 50 mg VU eI 7.2 mg BEke 50 mg, 7K 8.9 mg Fl F iR M N
40 pg/mLPUEALBRIZI 1. 00 mL, FH AARVE R BT 2 25 % 100. 0 mL; 455 LI 10 0 B 43 5104 .
I 300 pg/mL, LB 500 pg/mL, Mk 500 pg/mL, HEI 500 pg/mL, 4§ 41 pg/mL, 5 H ke
60 we/mL, IECH29 pe/mL, ZHRZ W 500 we/mL, PUSEIG 72 we/mL, PUEEALER 0. 4 we/mL, BELE 0
HRIES00 pg/mlL, I 89 pg/mL, A Jy% HE L.

3 ARSI

3.1 REENMEREEEY

BUNFRIAR 10 mL BT 20 mL TS B0, 76 5 RIS e B UERE 1 mL; 59 B B
CBE LTk NER N @M IEC S PR CER DU E W DAk BEE 2R 1 WL BT 20 mL
Tz b, A PR | i a0 2 B — 2 3 (R A B B TR i 2 YR A VR AR S A AN I U g, 53 BBORT R T i T
10.00 mL ZE A, 2 00E (i SR S ke 5 W R I S OB LBk NER , O . & ke
IECKE LR TR WU W | UG fhms B | FF AR R LS IS A Y > 5000 43 B BE X > 1. 5, 45 06 T R
IE{EIY RSD 7£ 0.3% ~3.0% Z[a] £ 6 25 B 4541 70 BRI S BN > 5000 , 43 B FEAS/NT 1.5, Wi
U IEAA <10% AOARAE™S X BE Sy B Gl I L 1, R Gl vk B & J@ ok AT
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3.2 BMAR EERRRYR 251 9

A3 SN BURAA S IR AR 1 mL,FHWﬁ?@{&ﬁ?*% _20F S - 14 -
AT 100 mL, AR AT BURE R K E S MR 3 )
0.024 ~600 pg/mL, Z B 0. 1 ~ 1000 pg/mL, ZHBE 3 ol - o e
0.01 ~1000 pg/mL I 0. 1 ~ 1000 pg/mL, ZHF = |-

0.

1.025 ~82 pg/mL., G H % 0. 09 ~ 120 pg/mL. 1F E ok UA A Lk\
E, %2 0.0174 ~58 pg/mL, Z, M Z F§ 0. 25 -~ 1 0 12 14 16 20
1000 pg/mL PUS TENE 0. 108 ~ 144 pg/mL . VU5 1k t (min)

f%0.16 ~0.8 wg/mL FELE 0. 0075 ~ 600 wg/mL H pg | xpmagsrm it 1. BEL 2. 28, 3. 2
#0.0445 ~178 wg/mL B RFIBRE AW, %L me, 4. 798, 5. Z05; 6. AT ke; 7. 1FC %
R ETE SRR E I ARACIEE (V) M ARRE 8. IEREE; 9. LR 10. DUZkm; 11, PUsfe
KU TR T (X, pe/mL) bRk, 12 Fpak 8k 12, Pibe; 130 1, 140 N N-Z USRI
RAEKIES ANKEERE NG LR B, U Fig.1 Chromatogram of reference materials
S/N:?)i_l“%j*ﬁﬂj BE(LOD) , LI S/N=10 i—f%iigﬁ Peaks: 1. l\i[ethan06l; 2. Ell}llanol; h3. Ether; 4. A:etone;
5. Acetonitrile; . Dichloromethane ; 7. N-hexane;
7k ’ ’ ’
<LOQ) ,,n%?lja:%% L, 8. n-propanol; 9. Ethyl acetate; 10.  Tetrahydrofuran;
3.3 @W% 11. Carbon tetrachloride; 12. Heptane; 13. Toluene; 14. DMF
AR A A R T 24 8 ) 2015 45 i 55 DU 4
F1 12 R BT ARE M 2 7 AR LR A SC FR A A s RN E R

Table 1  Regression equation, linear range, correlation coefficient, limit of detection (LOD) and limit of quantification (LOQ)
of 12 kinds of residual solvents

LB

ST ey éﬁ]l‘i Yo Correlation Kot IR
Analyte Regression equation LGear range coefficient LOD LOQ
pg/mL.) e (ug/mL) (pg/mL)
I Methanol y=0.0014x+0. 0501 0.024 ~600 0.9998 0.0072 0.024
Z T Ethanol y=0.0017x+0. 0422 0.1 ~1000 0.9998 0.012 0.10
LTt Ether y=0.0331x+0. 1775 0.01 ~1000 0.9996 0.005 0.01
PN Acetone y=0.0043x+0. 1015 0.1 ~1000 0.9998 0.008 0.10
ZJE Acetonitrile y=0.0019x+0. 006 1.02 ~82 0.9997 0.0615 1.02
&AW %t Dichloromethane y=0.0049x+0. 0415 0.09 ~120 0.9995 0.06 0.09
IEC%E N-hexane y=0.013x-0.0929 0.017 ~58 0.9969 0.0145 0.017
ZFR 2T Ethyl acetate y=0. 006x+0. 0678 0.25 ~1000 0.9998 0.008 0.25
YL Tetrahydrofuran y=0.0074x+0. 0098 0.11 ~144 0.9998 0.014 0.11
P& ki Carbon tetrachloride y=0. 0425x-0. 0354 0.16 ~0.8 0.9973 0.0004 0.16
Bt Heptane y=0.0185x-0. 3055 0.0075 ~ 600 0.9999 0.005 0.0075
F 2 Toluene y=0.0295x+0. 1254 0.044 ~178 0.9997 0.0014 0.044

0861 %% BA ¥ 70 i vk Hh (R R |, 12 s 70 49 5% B PR EE AL 20 50 - R B2 0. 3% L L 150. 5% LTk 0. 5% A
fi0.5% 2B 0.041% . HBE0.06% . 1FEC%¢E0.029% LR ZTERO. 5% DU A MENE0. 072% DU ALK
0.0004% Pike0.5% F2K0.089% ¥, HL9 20 mLIYTHZSHR, /- HHn A CBT108 #E4h 1.0 g, B HURTIE
mn SRR FE 1) 80% 100% Fll 120% 4% 3 A TS, 40 AT . e S5 R a3 2 for, 25 3L e
FEIN P8 TR FE 90% ~ 110% Z 8] A il 1 25 SIS TE DL BB, Rl 2 SEPR A BT 22K

3.4 RBEE

3.4.1 EEM HBURSXMAIAER 10 mL BT 20 mL Wz A, BEHR 1, H145 6 4y, %M k@
ol 8 S NS A A, I 3% 06 T AR I K R X A o A 22, 45 4143 RSD (n=6) 43 5l b« H
0.8% 1% 0.3% . LB 2. 0% . NER 0. 9% . ZfE 0. 6% ., — A HF % 1. 8% . IE & %% 2. 6% .
LIRTE 1. 1% VUEIKIE 1.0% BFEki 3.0% 2K 1. 4% DUEACER 2. 5% , 245 180 22 R 0 20 43 75 =
0.01% VAP TS PE RSD A 45252 35 1N 4% , b 3RAG I 45 55 3 W 4%V 390 60 A ) 26 4 ke B 4

3.4.2 EIM BURSX IR0 mLE T20 mLIFZSH A, SEH O, &6y 20 MR iR
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K2 Ibs LR As
Table 2 Recovery of the method at three spiking levels

2z . — v 2z . — v
N A FlcE BRI | A FilcE xR
[)\}n ﬁ}iﬁé Added Recovery RSD_ ﬁl *ﬁ}i/é Added Recovery RSD_

(pg/mL) (%) (%, n=3) (pg/mL) (%) (%, n=3)
m 240 104.0 4.1 - 23.2 91.0 1.3
i EC ke
Methano 300 99.7 0.3 N-hexane 29.0 91.6 0.7
360 102.7 0.9 34.8 90.2 0.1
400 103.7 5.2 3 400 104.2 2.2
L TR T
Ethanol 500 101.0 1.8 Ethyl acetate 500 102.5 2.4
600 102.9 1.0 600 105.4 0.3
400 102.7 0.5 I 5 0 57.6 103.9 2.8
szﬁ 500 99.5 2.4 Tetrahydro- 72 102.0 2.1
600 105.4 0.7 furan 86.4 105.2 0.3
400 104.8 3.8 DO Ak 0.32 92.4 0.9
AWEH 500 102.0 1.6 Carbon- 0.4 92.0 1.4
cetone tetrachloride
600 104.8 0.3 ctrac ’ 0.48 100.2 1.1
. 32.8 101.2 5.7 Bk 400 93.2 0.7
Y i
Acetonitrile 41.0 96.0 0.6 Heptane 500 95.2 0.5
49.2 100. 8 2.2 600 101.9 1.2
AP 48.0 103.0 1.0 - 71.2 104. 1 1.1
Dichlorometh- 60.0 100.2 2.9 Tol 89 101.8 2.9
ane oluene
72.0 105.2 0.8 106.8 108.7 0.8

TS S N ETE, th 55— 2 BT N AN SE 36 2 HEA I T2 5% 12 A & v (g e i AR
AEAE S ARXS BR e fi 22 o A5 2% 2H 53 RSD (n=12) 7350 g EE 1. 2% L B2 0. 7% L1k 2. 2% (N TR
1.1% . ZJE1.0% . S Wk 2.0% EC%E2.5% LMRETE1.3% VIEWH 1.2% Biki2.8% P HE
1.9% VUSEALER 5.5% . 2 e FR I 2H 43 & 520, 019% DL B9 B I E RSD Al 352 S0 H hy 8% , 6 il 4%
IR 2% B AV ) ) ARG B R

3.5 SHWEHHRL

3.5.1 EifFEREREE  ASIEIRCPE Y [ A R e AR 2 S ) R BE N R) TR SRR S R A SR,
T2 73 P T 25 St R R 0 3 T M ) T LS R PR 2, 40 B 1Y) 12 L A A 5 A Pk 5 AR A R v 371D
P D G ERR b S AR (R T A A ) 5 S S A T 2 43 B st ) S 4R
U, FLSR AR PRV NV, N-— S B 5 T A v R A 4 43 e 5 R FH AR R 1 B 40 A A B mT s DA P
M (H =25k S AL 2 SO B ALY, SR8 LR BT 12 Fak B IAF AR5 N, N-—H 3%
FH B 449 3 8 e e ) AR P 2335 4 DB-624 VR AAHIFGE A 43 WA

3.5.2 MZETFEIRERETEAIERE  T0025 1A i B 5 0% 2 5 i AS-V PR AH 14 P, 2ot o W) 2 52 3502 4y
SERIREREIN AR R R L R 4 R M . AR DU AR A9 S5 FE 34. 6 ~ 154°C 2 [A], 2 B T 23 7
7 YR — P AR T At B2 I P 790 (0388 1 10°C AR, L SHE U7 000 26 43 1) 3 o5, 3 S (A o 3
i, SRR T 2SS R R SR 85°C 5 T3 A, Tl Ayt [A] a4 25 (S - TR AR R % 18 B A2 08 A, i 2 2%
S T2 R A | A St P P |, SR BT B (8] 8 40 mingg SR B 1 o A 4 0 AR AR B i A rp
AL, Ve E MR N 100°C B RS IRE R 110°C

3.5.3 BEFARESRILANEE hT O DIEA =SB Gk SR, SR BE 40°C AR LR AR, R
T B S AR R B S BT 5K B SRR B AT TR Y T LA R A BT R SR 45 T T
=, THERAR I R 40°C , £245F 5 min, L1 10°C/min FHEF] 260°C , 45 3 min, [FEF R T G 554 71 faf
P& R 4 R U N T LR 2501

3.5.4 BFIHERE DMF . DMSO FA MG RSB , IS P25 5 5% 8, TPk, o 2% s s>
A WU ST LA HLE A b 0 e B, 38 I e T2 S A b () B £ T PRAR T RO, 2645 DMIF FIZK 28 10
IO R RGN R,
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3.6 SEBRTFEmMOHR

AT XT3 4it CBT108 A AT T 400, T8 o i K38 SE PR i AR, SR N bR #4743
B, G5R8T 3R 3, R Al A HBE | SR — G0 P B (H IR T rh A N RS 24 L) 114 5% B T 51
FRBEAE , AR R A
3 SEBR CBT108 FE TR BVA R I E 454 (% )

Table 3 Determination result of residual sovents in CBT108 real samples (% )

baxii/l FEfh 1 R 2 SHW3
Analyte Sample 1 Sample 2 Sample 3
FH . Methanol 0. 000033 ND ND
Z. T Ethanol 0.000133 ND ND
S HE Dichloromethane 0.000188 0.000165 0.000191
ND: KAt (Not detectable) .

4 Fi

HESL TOBTZ4 CBT108 Hh 12 FhER BRI 73T Tk, 2556 1 18T RE A P ek 1) 7T P AR 79 ) 4
SRR BRI IR RAIE 1 7 IE B TSR SHER R . AT AR T CBT108 5% B 35 A A I, o vl A
SRR I HE AR 22 24500 5% BR VA R 5 AR AT AR AR B BT R SRR T S S MM E
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Simultaneous Determination of Twelve Kinds of Residual Solvents
in A New Drug CBT108 By Headspace Gas Chromatography

HU Mei-Chen' , HUANG Jin-Wen "', HUANG Lei-Lei', XIE Da', ZHU Yang-Bin*,
WANG Lin®>, WANG Tian-Xing’, WU Fan-Hong "'
'( Department of Pharmaceutical Engineering, School of Chemical and Environmental Engineering
Shanghai Institute of Technology, Shanghai 201418, China)
*( Shanghai Ecust Biomedicine Co. Ltd, Shanghai 202231, China)
*( Zhejiang Wild Wind Pharmaceutical Co. Ltd, Shanghai 202231, China)

Abstract A simple and sensitive method for simultaneous determination of 12 kinds of residual solvents in a
new drug CBT108 was established and validated by headspace gas chromatographic technology. The
rationality, accuracy and feasibility of the analytical method were verified. Under the optimized conditions,
simultaneous separation and determination of 12 kinds of residual solvents, including methanol, ethanol,
ether, acetone, acetonitrile, dichloromethane, n-hexane, ethyl acetate, tetrahydrofuran, heptane, toluene
and carbon tetrachloride was carried out by using a DB624 capillary column (30 m x 0.53 mm x 3.0 pwm) for
separation, a flame ionization detector for detection and internal standard method for quantitation. Good
linearity was obtained for 12 solvents with the correlation coefficients (R*) of more than 0.997. The limits of
quantitation and detection were defined at S/N=3 and S/N=10, respectively. LOQ and LOD for 12 solvents
were given as 0.024 wg/mlL and 0. 0072 pg/mL for methanol, 0.1 pg/mL and 0. 012 pg/mL for ethanol,
0.01 pg/mL and 0.005 pwg/mL for ether, 0.1 wg/mlL and 0. 008 pg/mL for acetone, 1.025 pg/ml and
0.0615 wg/mL for acetonitrile, 0. 09 wg/mlL and 0. 06 pg/ml for dichloromethane, 0. 09 pwg/ml and
0.06 pg/mL for n-hexane, 0. 25 pg/ml and 0. 008 pwg/mL for ethyl acetate, 0. 108 pwg/mL and
0.014 pg/mL for tetrahydrofuran, 0. 16 pg/mL and 0.0004 pg/mL for carbon tetrachloride, 0. 0075 wg/mL
and 0.005 pg/mL for heptane, and 0. 0445 pg/ml and 0. 0014 pg/mL for toluene. The adding standards
recoveries for 12 residual solvents at three spiked levels were in the range of 90.96% —108. 67% , with relative
standard deviations of 0. 1% —5.7% . This simple, high accuracy and good repeatability method is feasible for
rapidly determination of 12 residual solvents in drug candidate CBT108. Meanwhile, this simple method
provides a consulted value for detection of residual solvents in other medicines.

Keywords Headspace gas chromatography; Residual solvents; New drug CBT108; Simultaneous

determination
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