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GC Determination of Residual Solvents and Impurity of Menthol in the Drug Substance of Emtricitabine. Lii Yaguang, Lii Zhaoyun, An
Xinsheng, Wang Wei,Pan Xiandao. Beijing Union Pharmaceutical Factory, Beijing 102600, China

Abstract
Methods The determination of residual solvents was carried out by headspace gas chromatography equipped with a DB -1 capillary col-

umn(60m x0.32mm x 1. 00wm) and FID detector.

Objective  To establish GC method for the determination of residual organic solvents and menthol in Emtricitabine.
The quantification of residual solvents was calculated by external standard method;
The determination of menthol was carried out by direct injection gas chromatography equipped with a DB - 1 capillary column (60m X
0.32mm X 1.00wm) and FID detector. The quantification of residual solvents was calculated by internal standard method using ethyl ace-
tate as the internal standard substance. Results It indicates that the linear correlation of each solvent was fine in the specified range of
20% ~150% of the target concentration. The average recoveries were all over 80% . The linear range of menthol was 25.0 ~187.5ug/ml

and the average recovery rate was 103.2% (RSD =1.67% ). Conclusion The two methods are simple, accurate and reliable and can be
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used for the quality control of residual solvents and menthol in Emtricitabine.
Key words Emtricitabine; Residual solvents; Menthol; GC
TS gyl 5 2 — TP B ) A Y 288 B B S Tl 4 4R R a g mea frs = -
&
E- 3

REh At v F T 55 oA e S B s 7 25 5k IR YT I
g o 7 (HIV ) B, X 40 i) A4 o 1) S3E 32 993 s
B MER R 09 A A AR LF BT R

Rttt v A A2 7 T b B A HLIE R A
B OBE OBk S b RUT R R IEC B &
MR O WE RO ke R IE 9 gl o AR b B 25 i
FLR PR A 2 5% B A R . AR SR FH T2 S
TS AL T R 9 B R BB A A vk T B
X7 AT TR Y

(] B, 7 S ot Al 952 5 Bk AR 9 e I A
RNz — 1 B AR AT B & A BN (B K ff ) 7=
A BT R T AT NG St T RIS s A 7 N RS e
Ao P ) G ) 2 58 A AT N BE Y o Y far BESS M R g 3 e
SENHE SN X TC MR, PRI I AN BB SR FH BRI 1) 8 80T
AH % 55 AL 2 A TR o HP R 24 e 1) T e B SAH
EREME TR T A IED o W, A SCR R I
R ) A R R SORE € A A vk AR L
L JFUR 25 Th T I R

w5 FE

LALZS 5300 (1) A8 SOAH 535 43 : Agilent 6890N, FID
il %% ; Agilent chemstation 8,3% T {E 3% ; METTLER XS205 |-
T2z —HF R (2) 02 Bl b i (b st ¥ a2 7 it
5:080501 ,080502 ,080503 ) , # fif B (b 5t RUAL K K A B A
7] ,080407) , & 7 4 Jy 23 M 4l

2R BW K A T (L) Bk S B A DB - 1
(100% 5 — FF 3L ik 4055 ) (60m x 0.32mm x 1.00wm ) ;4% i : %)
WEAEVE 40°C , 3 3 10min, J§ L 20°C/min F+ & 180°C , i #%
3min; JEAE IR JE : 190°C 5 A% 0 #4518 B . 250°C ; 8 < w4l AL
P 2. 0ml/min, 4330 b 10: 1, #EFE & - Iml, (2) #3859 W
B 45 R 2 BRIBCAS i 24 0. 2, & 20ml TR 25 | v, i — FY 0
L (DMSO0): 7K (70:30) MR AW Iml, % 3, (3) %F B &%
W A RS % BRI IE C %8 14.5mg, & 10ml & i o,
DMSO: 7K (70:30) ) IR & ¥ WV i 0T A0 BE 20 B, 48 50 1% 1E
CL It i 5 V5 4 2% AR B P B 60mg , £ I 100mg | Z, itk 100mg , —.
A 12mg BT £ H B BE 100mg , Z R Z 1 100mg  3F 2 4
77.6mg F K 17. 8mg, i % 1 IUE O Be i £ 4. Oml & 100ml
) P, H DMSO: K (7:3) IR A WA B = 20 B, #%5).
(4) F G038 FA MR 56 « Ok B S  OFE 1 3 83 45 14 T kA
SE LA R A Z A B4 B R > 2.0, HLE X R PE R, BRI %
R M R A (D) .

3. WA A A Tk (1) Bk 4R DB - 1(100% & —

\
tll | | \

11 S | S—

Bl BHtERBERANRZEAGSEREER

FERE AR BAEH S A E AR, AR N, W
¥ 2. Oml/min; H, 3 7 40ml/min; A & 80°C , ¥ BE T 35 BF
190°C, K 0 % % B2 250°C , W B IR i@ A6 T, 2R S TRAE A N
bro BEFETT WG HHEBERE, #EAE I Tl P THIR :80°C fR #7
Tmin, J5 P 20°C/min F % 180°C , & #F 6min, (2) AR fif &
A R AR O TR £ R 25mg, B 10ml & Jif v, i HY
f IR R B (2. Smg/ml) o X HE A Al 48 A ) 45 4 35
BT BE 12, Smg, B 10m] S A, 0 2 3% i O 7 s 22 220 B
(1.25mg/ml) o (3) %] B &% % W A9 il % (0. 125mg/ml, 44 it FR
J0.5% ) <K 5 RS UK IR G 45 W Lml, P9 B A 45 TR Tml,
10ml 5 o, i P A R 3 2 B (4) BE R WA AR
(25. 0mg/ml) H5 %2 FR BCRL Hh A i 250mg, & 10ml &), i
FH S A, I I AR A AV 1l I BEAR RE R 20 E
& R

1. R BRI R A A 45 . (1) 8 & PRAAG 00 FR - O
BERBLA TR, 43 B DL DMSO: K (7:3) 1RSI & &
Wi o Z5 UL 1, 7545 1 1) BR 3 7K - P 387 e w7 &%
ot IFERf 8 i, (2) HFRERG %5 B ORG %5 1 HRO BEL L
VW, AT HERE 6 YR, 0 72 45 V5 70 g 1 AR, 435 R4 T )
WETH AR RSD 34 <3.0% o (3) [m] g 32 4 %5 FK B[R]
— L Sl s B RE 0. 2g 6 3, 3 A XS BRI R
0.5ml,DMSO: /K (7:3) IR &AW 0. Sml, %+, F
FEOSE o B5 R PEE L0 ClE @ P be BT
Helit EC e OB O BE VFRC ke H R iR 4y 5]
4795.8% ,102.4% 91.1% 84.1% .86.6% 97.4% .
84.4% 93.8% .80.3% , £ 1 57 [\ it K I 7F 80% L
L RFEER . (4) Lk L DL BRSO U
N 100% , % 245 FIAE 20% ~ 150% (19 B 3 B 7
BT AR SO &R, W 2, #5001l I i &
FIAH 280 () Y946 0.995 DL b, 450, &5 )
TEXT HETE WO B2 19 20% ~ 150% 1793 [l P, 04 T AR
WAL RRL . (5) R E : 3 DA S
B b ) 28 Al A T U, TR R A ST SE AR E
L3,

- 151 -



J Med Res,Mar 2013 ,Vol. 42 No.3

x1 EfftiRABRAEMRMNERRRE (ng/ml)

*2 RHMRABANELESEEMUREXRY

R 4 P A Ve s AV A ) e sl EVEp r?
F it 0.54 0.16 FH y =2019. 2x - 7. 0867 0.9981
2 1.08 0.24 21 y =2863. 4x —43. 551 0. 9965
2. fiik 0.11 0.02 2. Tk y =26766x —887. 36 0. 9976
A e 0.78 0.16 A y =5476. 5x -30. 51 0.9968
BT i H R Tk 0.22 0.04 AT B L gk y =22752x - 542. 11 0.9981
E ke 0.65 0.13 1E ke y =6666. 7x +6. 3777 0. 9950
W7 0.066 0.013 VN 7Y y =9257x —40. 162 0. 9988
EINY 2.1x1077 6.3 x10°8 R b y =30733x - 390. 25 0. 9969
2 0.052 0.014 CiES y =22511x - 10. 488 0.9989

x3 3HFEFREBBRFNMNELER (%)

EliR=2 R R LTk AW RS ORCTEWERE ECk 2. TR W ki IES
080601 A 0.35 A EN oA KA EN oAb E R oAt EN oAt KA
080602 A K 0.40 Ak th A A Ak th KK Ak th A
080603 A 0.35 E oA E g A E oA A E g E oA
2 HL R 0.3 0.5 0.5 0.06 0.5 0.029 0.5 0.388 0.089

2. VEATEEA A LR (1) REE MM 7E LR 6 F4 HEBEMERNKESSR
WA PE R TV BE L 2000 2 T AR K 4 06, 90 WA WA WE R PR
S K 745645 oy PR R AR T R W (ml) e W (%) H(%)
SR AR E ’Z‘i@&‘z‘ﬁﬁ 5 0 T R 0.5 0.06364 0.0672  105.6 103.2 1.67
100, H X FRPE R4, Ud B 2 7 16 19 38 1 R 48 ( 0.5 0.06364 0.0655  102.9
2) . (2)ERERS B RE B3 R o R, 75 Lk 0.5 0.06364 0.0659 103.6
- 3 . e o N . 0.5 0.06364 0.0665  104.5
SIS FM T ESLHERE 6 IR, 3 HIICR £ 1 T
~ . e ) 0.5 0.06364 0.0648  101.9
i Bt 0 7 B3 SRS B, RSD% 43 Sl O 0. 98% 0.5 0.06364 0.0642  100.9
0.34% ,FKWZIT BRG%EE R4, (3) 2tk 50 H .
T Hh 28 y =0.0097x —3E - 05,7 =0.9998, %% it i

FEARW] AT BETE X RO WO 219 20% ~ 150% 110 Fl
T AR S FE LM OC 2R BT, (4) IR RS % AR
HUEL At 5 250mg 6 £y, 435I & 10ml ) e, i e
VA AN ARG £ Tml, X BE 5L 4% £ 0. Sml, I ]
PR R R 20 B . DR g R W% 4. (5) il BR A0
S H PR« HORT R A, B D R R, A5
7N, AT B I BR > 0. 51 wg/ml, 5@ B PR A 1. 53 g/ ml,
AT LA St rh R B A A vl T B X BE R . (6) R ith
b v TR e P A < SR FH 8 3k T 1 2 T R ) 9 Ay
SAREE i, X bR 3 HERE S AT I far B AG T, 25

T T A VA it v B8 ARG S TR A

20

Ll Zmzh Wl o

B2 A#EfN ANSEATESESHEREE
- 152 -

JEUREZ 55 R A FLIR R 32 2R IR T Gl 7R
R GIA L EAE  OFF 5 U0 R B R ST @
2 SRR 1 5 T 5 () bl At A 180 SO s HG At 35 591
A o PG, AR SCBR X S Al S50 2 2R 7 T
BN O FhA LI R BEAT 551, 3 % FEHE 20 B R W)
L n] G Y R A B AT T B

B BV 7R R i C T 9 R S R R T SR B -l T
BRIV R 22, WM AR 22 T, D IEG X0 R ot T o 9 )
T EDR . Sk rh A B, R AT DMSO - KA 1L,
BEE K AR LB B34 O, B | LW LR T 25 W M A
R ¥ 50 5 i 5 o G DMSO L 3] A 38 K, IE &
He JFR O e A A R 0N B U R T . R SR
R, E L E ] DMSO - /K (7:3) B IR & ¥ W4T 0
Sty ) T A DR T A% SISV R R U AR IR, R T AR
IS5 R o Bl Al A A R 0. 2g/ml, BT
e HERE X 0 T A 9 A T K, () B A T2 AR 95°C
MIZE T 5 T T DMSO - K (7:3) BYTR A 1% 7
Fh DR IR Bk B 9 R R SR FH T 2 A



o AT St N St ° in E °
B2 st 20134E3 A 5424 31 [

T R T O Ve R S, 20 XA Toias SR ok 0 9 2 S b B vl U B B A R I
206, 4°C R PR 639 o 1) 10408 1T S 1 1925 e e s g
TS NS . . 30 Y. A 4 = B RER[M]. N TR A,
MR T LREP RS e ey T )

ﬁﬁﬁ?o %ﬁ@*ﬁfmﬂ%ﬁﬁmjﬁ7fﬁﬁ?,V‘]ﬁ‘zﬂﬁzﬂlﬁﬁ 4 m%g’biﬂiiﬁ/ﬁ\ l:f:ﬂﬁ)\ﬁ‘;t*ﬂmg'hgﬂ_:%ﬁ“v”jbfi{ti—‘r
Ry P 0 L A T RRUR 2, L R 0 R 45 R B o At B, 2010 ;5% 194 - 195

. S BT, R ORI A 9 )
%t BEL). BUACE S 525 R Ak L 2007, 17(3) 136 - 38

| ERZME RS PAEARIEREZG I, M. ST (Ui H 2012 - 05 ~02)
b AR, 2010 ¢ 5% 29 - 31 (10 122012 -12 -01)

SEAMEE A RA N R BITER

% 4

p

f# E BM WERSBSMIMEFAEEERE LRI RIT. Tk BB T i 0E 183 4] 183 H g4k
PEEFL AR @A b LR BT T 5o a8 o A AT S B AT R N BTN, BR 183
Bl 131 1 (71.6% ) 2 L% L Bz [a O RS AT ,52 91 (39. 4% ) MANES AT, R DL 1 N A8 47 o 1 4Ll B8 2 LMD 5 R 0 31 96. 9% il
94.2% , 22T RFM(P>0.05)  FHH G HE 535 19.3 £2.8 KA 38.1£7.2 K(P<0.05), &it H N T WS [
PIFP RS AT R0 R R AT AT AR R AT o b BT AR AT 9 B A S IR A5 3R (E SR 25 L P 1D

xR wEEfl A BT

Epithelium Migration Pattern of Traumatic Tympanic Membrane Perforation Healing. Chen Huaying. Department of Otorhinolaryngolo-
gy, Wenzhou Medical College — Affiliated Yiwu Hospital , Zhejiang 322000 , China

Abstract Objective To observe the epithelium migration pattern during the spontaneous healing process and to evaluate the out-
come. Methods The clinical records of traumatic TMP patients who met the case selection criteria were retrieved and categorized based
on the documented migration pathways of the proliferating epithelial cells at the perforation margins into two groups: centripetal migration
and outward migration. The demographic data and spontaneous healing outcomes (i. e. , healing rate and time) of these two types of TMP
were analyzed using the chi — square test or ¢ — test. The otoendoscopic features were characterized. Results In all, 183 cases were ana-
lyzed. During the spontaneous healing process, perforations were associated with centripetal epithelial cell migration in 131 cases
(71.3% ) and with outward epithelial cell migration in 52 cases (28.4% ). The overall perforation closure rates at the end of 6 months
were 96.9% and 94. 2% for the centripetal and outward migration groups, respectively (P >0.05). The average perforation closure
times were 19.3 £2.8 and 38.1 £7.2 days, respectively (P <0.05). Conclusion Two patterns of epithelium migration were found by
endotoscpe. The outward epithelial migration did not affect the perforation spontaneous healing rate, however, it prolonged substantially

the time to traumatic eardrum perforation closure.

Key words Tympanic membrane perforation; Traumatic; Epithelial migration
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