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[?i%i E] B hf—MEE R R HAFMEN HPLC Rl E KK P A E R %
L HEE T HEMABE ., B AR MR SR L - FA (A RE pH £3.0) (40
60 V/V)ffi WERE, RBELZ40 CAAKR T, ARG HEREE H LR, B EFR 20 pL ##
AT, XA B R RAREVE R R T B MR B R R AT T £ &, £ 4 Agilent 5 HC - C18
(2)4£(250 mm x4.6 mm,5 pm) ;5 20 46 F B —0. 1% 8 K (59:41,V/V) ;i 0. 8 mL/min; % 4
K K 223 nm AR 35 C, BB QB RA, BT, FHEFRELNKE K 0.01 pg/mL,
%M E £ 0.02 ~ 5 pg/mL, #1154 E 7 Ay = 356.28x —2.0311(r> = 0.99989) , 1 . % & dL
ARG H W RSD ¥ /NF 5% , B 8] RSD 3 /NF 7% , 77 3% - 3 1 Uk 2= 4 %] % 108.9% ,100. 4% ,
102.1% , MAEAFE G 8 h A% & ik R FRCAT R 1, AR AL B J5 3 KB 3R R d fb R I IR I AR 1
AL EET -20 CEUTRFERBRIFRE2 ANA A EBRRARKREHRFEN 2 AMA Ko
RELHWHRLEFOHRENT T A RGN EREMRGRE, ER THRALEWEERN AR
hEF R
[RSBIR] R0, M 2ok B e s 1 5 8 U AR B 3

Development of HPLC Method for the Determination of

Terbinafine in Dog Plasma

WANG Dong — liang"* | NIE Qiao'* LI Yu — chen'”, WU Tian — xing'* ,BU Shi — jin'**
(1. Veterinary Medicine College ,Yangzhou University , Yangzhou , Jiangsu 225009 , China ;
2. Jiangsu Co — innovation Center for Prevention and Control of Important Animal

Infectious Diseases and Zoonoses, Yangzhou , Jiangsu 225009 , China)

Abstract; To establish and improve a simple, rapid, sensitive and high selective high — performance liquid
chromatographic (HPLC) method for the determination of terbinafine in canine plasma, and study the stability of
terbinafine in different condition, The plasma sample containing terbinafine was extracted by the extracting of
acetonitrile/isopropanol ( phosphoric acid adjusting to pH 3.0, 40.60,V/V), and dried by nitrogen at 40 C,

then dissolved in mobile phase and centrifuged, and 20 L of the upper phase was injected into the sampler. The
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stability of the samples in different condition was studied. Separation was performed on a reversed — phase Agilent
5 HC -C18(2) column (250 mm x4.6 mm, 5 um). The isocratic mobile phase was methyl alcohol and 0. 1%

1

phosphoric acid with the rate of (59:41,V/V) , and the run rate was 1 mL + min~ . The detective UV wavelength
was 223 nm and the column temperature was 35 °C. The chromatography condition good and not interfered by the
components of the plasma. The limit of quantity was 0.01 pg + mL~'. The HPLC method had a linearity over the
range of 0.02 ~ 5 pg - mL™'. The linear equation was y = 356.28x — 2.0311(r* = 0.99989). The intra —
assay precision did not exceed 5% and inter — assay precision did not exceed 7% for low, medium, high quality
samples, respectively. The average recovery of the described method was 108. 9% , 100.4% and 102. 1%
respectively. The samples in 8 h or 3 times of freezing and thawing cycles after processing can maintain good

stability. The samples after processing and the standard solution of terbinafine were stabilized for 2 months. A

sensitive and accurate method for determining terbinafine has been established, which may be used in future in

vivo pharmacokinetic studies of this antifungal drug.

Key words: terbinafine; determination of plasma concentration; stability ;: HPLC
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HPLC M52 J5 ik, I 558 TN B RS R AR T Y
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1 # #
1.1 AL Agilent 1260 %I 253808 A (A 3E 4L, A0 45

Agilent G1311C PUITHEA i ML, G1330B +1 iR A4,
G1315D £ ) #3 M F 3l ik # %5, Agilent OpenLAB
CDS 1k TAEu) , Agilent 23 ) ; (4354 Agilent 5 HC
-C18(2) (250 x4.6 mm,5 pm), Agilent 2\ F];

UPH - 11 - 20T BIAH 8 2 7K il ik 7 5, BUER 4l
FHEA R A 5N - EVAPTM112 B8R A WAL, &
Organomation 23 ] 5 HL T3 B 7K -, &4 0. 0001
g, FEE ZEZ R K22 7 ; PB - 10 2 PH 3, f8H
FEZ R R 7] 5 KS - 250D A AL, 77 R A 4K
anl s WH = 1 O RS, B oY o3 A e
J AR 55810 — R A oy 04 VR B0 AL, 7
eppendorf /B {723 Fl
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WEgR T, 4l 99. 8% , it 5 100563 —201402

1.3 24 AR R HOAS K IR 12 ke, g A Y
Ti SR R A

2 F ik
2.1 K H B
2.1.1 st eEE B RIGERRER L2505

I 4 (0.0280 +0.0001) g, FF AR AR O 2 25 T 50
mlL LA, BOAL SO0 pe/ml H e FEZE -4 1L
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2.1.2 RAH e m A ORI 5T TR
40:60(V/V) AU ELBITER ST, FHBRIR I pH 22 3.0, Bl
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2.2 EiE4AH @i Agilent 5 HC - C18(2)
(250 x4.6 mm,5 pm) ; JLSA: I - 0. 1% B
K (59:41,V/V) 5 ik 0. 8 mL/min; FEJ 35 °C ;5 B
FEHE 20 pLs SEOMEI P IS -\ =223 nm,

2.3 R R AR R ICIRCE R R R S
JKFEAR 200 pL BT 2 mL3RIEE LA T mL 2
WA BEYR % 3 min J&, 850 20 min (4 °C, 12000
v/min) K B RS mL $5IE o SR N
1 mLAR B EHR 57 3 min, B0 20 min (4 °C,
12000 r/min) , &IF EiFH. W ETFHET 40 CHif
R, 200 L i shAR S 7 TSR, T e di
5 min KT S MOVE RS 2 2 mL ARIEAE N, B
320 min(4 °C,12000 r/min) , §_I{§#££0. 22 um
DB UE , UEH AL HPLC S3#r o

3 ERS5HH

3.1 ARl R R AT PRI RCHAR 2RO
WM 0.02,0.05,0.10,0.50,1.00,2. 50,5. 00
g/ mL (ISR S, 42 2. 3 I SAE: i Ak B T A
g, JE4T HPLC 3 #fre SR FAMs ik, DAKY HE
ZRIFUETIRR ( As ) XTIZ5WREZ ( C ) FEATEAE [T,

BE g K R As = 356.28C - 2.0311(7 =
0.99989) , FHIF: L5 T A7 2:7E 0. 02 ~5. 00
pg/mL 28156 R AT I 3R S ARSI ¥ 52 4 0. 01
pg/mL(S/N=3) g 5 RN 0. 02 pug/mL(S/N
=10), FpifEfZunE 1 s,

2000
y=356.28x-2.0311 ,
=0.99989
1500 -

2 1000

500

0w~
0 2 4 6
png/mL

BE1 $rbEFSARE & E

3.2 BmEMERE  SilPEATECHME P 3
ANUEE, 4399 4 0.02,1.00,5. 00 wg/mL I3 Ji #5
%5 6y, I8l H Z WO &, 1H58 H N RSD 4y 5
4.699% ,1.348% ,2.892% ; 7£ 5 M AJa] H #4752
Bom e, i+ %45 H Al RSD 43 5 2B 6. 598% ,
6.482% ,3.564% ,ZEF L3211 FiR .

F1 FILEFMRRE HPLC FENEZEEMAERE(n=5)

‘ ] H PR I TR % 1
WL/ (pg - mL™0) . .
WAHRE (x £ SD ,pg - mL™") RSD /% WAHRIE (x £ SD ,pg - mL™") RSD/ %
0.02 0.022 +0.001 0.022 +£0.001 6.598
1.00 1.004 +0.013 1.085 +0.070 6.482
5.00 5.106 £0. 148 5.315 £0.189 3.564

ﬁ::'l:#zﬁﬁ; RSD:QE%@

3.3 ECE PPATECHIG P 3 ANREE, 2y
51240.02,1.00,5.00 pe/mL Il 3¢ Fi#54% 5 6y, [l H
AECI S , THAT 7 2 7 A [0 5y g3 Dy
108. 866% ,100.406% ,102. 120% , 25 5 W35 2 Fi7R
F2 MPHTEFMIFLES HPLC 7754510
HHXFEWER (%) (n =5)

0.02 108. 866 5 4.699
1.00 100. 406 5 1.347
5.00 102. 120 5 2.892

T RSD /8 5 BB a ZETHG M P B AT 5

3.4 REME

3.4.1 E=BAETHBETE HEWERNO I,
1.0,5.0 wg/mL [ 5 425 H LKA INEATAE 5, 57
ZINTRE S AT BT, A5 205 O BB, Z 5 TE R IR
(2922 °C) F4rAicE 2.6 .8 h JGdEATRE Sy 2 BT o
W5 0 BN E AR HL R, 2 2 = TR T L e I
FEH R ZEOS AR E . 115845 8 h (1) RSD 43 3
H3.471% ,3.729% ,3.967% , 455 W35 3 FIis .
FAEARIG AT AL B F AR AR L 2E0F
TEZEMRAAMT (+22 C) BB RFFFEIL 8 h,
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®3 EEHMES hBEROFHEFLEFNENRE S

BEFRS I IR AR/ (g - mL™") KR FEHE/ (pg - mL™")  RSD/% FEAR n A AR Il i/ %
0.1 0.104 3.580 5 104.1
0h 1.0 0.989 2.201 5 98.9
5.0 5.282 3.973 5 105.6
0.1 0.101 1.603 5 100.8
2h
1. . . .
(i +22°C) 0 0.997 5.073 5 99.7
5.0 5.245 4.098 5 104.9
0.1 0.103 2.885 5 103.0
6h
L. . 2.4 .
(i, +22°C) 0 0.999 83 5 99.9
5.0 5.200 2.879 5 104.0
0.1 0.105 3.471 5 104.8
8 h
L. . .72 .
(i, +22°C) 0 0.979 3.729 5 97.9
5.0 5.118 3.967 5 102.4

TE:RSD N B REG a: ST B AT AT

3.4.2 AaisenER HEWwERHNO0.1,1.0,
5.0 wg/mLE S 78 1 LA A7 RE i, 322060
FEMPEAT MY AFEER 0 I Bdls . 6 -20 C R =D
fif A7 1 d S BUR R UR , Z 05 PRIV R VR, e R 3t
PEAT 3 URVRRRAGER AL B o 19 YK 5 i ] o s ] 22 2>

S5 ho JEIE5 O IR PR H R 45 S A
LR R EEZR SR RE M T AT R AR
RSD 43519 4.999% ,2.215% ,0. 561% , 45 5 . 3%
4 Fr7s o RWIRFHLZE SRR I AE = URBLIR 2RI, 1))

R4 SAGFMBEFREROEPHFILEFTNEHREGE

EFIS T GIRRIE)  ARAREE/ (g - mL™") KRtH T 34WeBE/ (pg - mL™")  RSD /% FEAR n R bRvi B i/ % ¢
0.1 0.108 2.968 5 108.0
550 I} 1.0 1.097 1.809 5 109.7
5.0 5.468 3.077 5 109.4
0.1 0.108 4.999 5 108.2
(%f;ﬁf/jﬁfgi 1.0 1.061 2.215 5 106. 1
5.0 5.327 0.561 5 106.5

T RSD /B 5 R 2 ZETHG 1 P S B A T3

3.4.3 HBRAaR e HEWRERO.1,
1.0,5.0 wg/mL 1) 5 % EF LKA IEATAE G 57
ZINTRE S AT 430, A5 B2 0 U . 205 il T
BAE(ZY -20 C)1 AR 2 A H G #-A7FE S 40 HT .
L5 0 BN AE ) B L5 A A 9T A] 1Y
FoEtE, RS2 DA RSD 4351245 9. 697%
1.360% ,3.601% , 25 R W3 5 FrR. FUIFFHLZE
IERERRAE =20 C 20 T RAE, AT R R E 35 2 4>
H.

3.4.4 f&ROBEHE H&2 mLEKENO. L,
1.0,5.0 pg/mL AR, 57 2000 R i #E 47 73 #r
BAWEETESE 5 KR EH 0 BP s . Z )5 40 T
IRAF (29 =20 CH)1 AR 2 A H TR 50 HT
A O I SE Y B BT S Al A WO A S R]
MRS E e 2 A A W EE RSD 43 5 4 1. 514%,
3.097% ,1.809% , %5 R W3 6 firn, RUIFFILES
IR A WORR B IS AR MEVEE U, 76 - 20 °C A5 N ik
DR 2 DA RE
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RS 20 CEHATHEEFROEPHUEZFTNENRE

PRI GRIE) BRI/ (pg - mL™") KPR/ (g - mL™") RSD /% FEART n A6 bR BE [T %/ % °
0.1 0.105 4.059 5 104.6
0 i 1.0 1.017 2.187 5 101.7
5.0 5.029 2.844 5 100.6
0.1 0.105 9.764 5 104.7
1A 1.0 0.994 1.661 5 99.4
(-20C) : : : :
5.0 5.138 3.381 5 102.8
0.1 0.101 9.697 5 100.8
24 H
(Z20C) 1.0 0.961 1.360 5 96. 1
5.0 5.131 3.601 5 102.6

T RSD 8 5 R 2 ZETHG 4 P I BT A T3

R6 20 CEHTHRERMEERTHILEFNENTENS

PTG AW/ (g - mL™") BT IUIE/ (pg - ml ™) RSD/% FEAR n A bR L Il % *
0.1 0.099 2.157 5 98.7
550 1wt 1.0 1.048 1.064 5 104.8
5.0 5.285 3.194 5 105.7
0.1 0.098 1.296 5 98.2
1A (-20C) 1.0 1.087 2.880 5 108.7
5.0 5.402 1.453 5 108.0
0.1 0.097 1.514 5 97.0
( %;(;)?(3) 1.0 1.064 3.097 5 106.4
5.0 5.322 1.809 5 106.4

T RSD AR5 K 2 S TR N AT VR AT T3

3.5 aEER mIFFHCERSEXT AL = BB IR
ity 2 L C 3 06 14 23 o TET3 TR, R L 2RO 1Y
Y BEACR BT, 25 L SOt A o o
S REE TR 1401 min ZE47 (B2 ~ E16).

DADI A, Sig=223,4 Ref=off (D:\I\DATAERAZFELL 2% 35 )} 30114K\0.02651ll1.D)
mAU

2928

2853

3.034
3.216

5.829
414020

T
16 min

©
IS
o
o
1)
o
=

2 HREEEEZF(0.02 pg/mL) R A BIEE

4 THEG/INE
AR I X HE 2805 1L 25 9k B 5 T ik AT T
KRG . 76 s S50 Jr i, A& HEfe 1260

DADI A, Sig=223.4 Ref=off (D:\I\DATA\EREZFFLL 25 K % 45— K\0.02-5.D)

o =
mAU 2 =
oo
e
40
30
&
20 w
o
&
I~ %)
oo N
10 QL o = v o
T god o 3 o S
SH Q = 8 =
wi \\© ~ (=] ol <
07 T T

16 min

=

12

[§)
EN
o 4
oo
S

B3 ZAmMRFMIFLEFRER
(0.02 pg/mL) 3388 S itk

11 DAD @R A3, A BUAE 223 nm SAMG I 1
AEAT BRI, A e BE MR AR AR (181 7) o il aed
S5 SO R B LU 25 05 T B ) O HLRR PR 3R 58 T
VR R E PERT Y 2 2 AR, A Sh AR
P HEE - 0. 1% WEIRK; T H S - 0. 1% B iR
KWL 2 GG B AN 2 o H T 58 SME I 35
KA, Z g4 2, 22 ORI B4 i sh A He 9]
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mAU

300

250

200

150

100

50

0

DADI A, Sig=223,4 Ref=off (E\EREFFLL 2535 8\
EAi5E20150720fif#ie ks P06 12¢ 5] 1 D)

B> 14083

AU DADI A, Sig=224,4 Ref=off (E:\EhAEFFLL2ZE S5 B\ 20150610\ 1] 2.D)

350

mAU DADI A, Sig=223,4 Ref=off (D:\I\DATAERERHFLL 2S5 )5 34)1#K\1-0.D)
(=)}

300

250

200

150

100

50

0

mAU 4

20

E4 4$5HEZEF(1 pg/mL) MR AEIEE

o
=

3.908

12.125

FH 142

&5

o

2.987

wv
=
<

= B IR R L E AR A
(1 pg/mL) X4 R a2 3 [

4.002
4569
4773
5.747
1%6379
7327
7.883

*DADI, 13.902 (25.2 mAU, - ) Z#%{1i=13.422 & 14.669 Jy 14z KAl D

o~
o

THMREEE

T
240

&7

FHLRSTEIIERKAME

S FE - 0. 1% @R (59: 41, V/V ) B, H e ] oy
14. 1 min, BB 76 B13E 1 2 B AP T8, I Re 5
HoAth 2= e 53 B FF . ML IR = R B 30 CHY,
S B 25 ) W A U 0, 28 0 IR, M AR T R
35 CH, BIWTIER 2. I8 G bl R i
5 b R B AR IR — U0 B L R B 55 G vhl g,
33 U N 22 A SO, SSCIAE Bl R AR VR I8 Pk

FERRUy A B e 5 T 1 mL 4E C 4
W Z N I =R A T P L ZE I )
KIIE C B4 BICR AL 10% |, BB [ SR A 2
15% , CNEH J 25% 7245, N EE4H hy 58% ~
65% , £ JE£H R S DY R 4 48 R3] 45 2 2R DL Il g 2 B
B4R, ECEA SRS 4 mL i, 2 R
W IIICRTE 20% £id o A K a8 26T R 261 T
ShBR FEAFAEC k" AR & B2 I
CBE P 1 BICRAR T B AR T 2% IR T 5 N RE,
I H 5 ARG A 5 1A B 0 0 S AU, g
PR AR R INIE © bgo S % 30mk 2" iR B
T BB B FU) R T A0 A6 B i Al R R 1L A%
WOR WG FP 5 28 , 106 2% BE T b 7 58 = 4 DR B3k
85% LA I, 43 M7 4 LU 28 25 7 BR 1 2% 17F T g 68 Bk
HPLC Faa i, (EJ& BRE A AN RBHR 0 2R LR
2 LSRN 1), 5 23 Y A B2 BRI )y 32 %
FERMIEATZG PRI, A e i A K R
TR, % R R R RS 2 A G WA KT,
S BE AN I ORI . i — 2 2 [
WS B I e i i 2 R A TR 5 B BB
FTE W $E I, e 238 AR U 2 I - 5 P9 i (40
60, V/V ) (FHBSERIH pH = 3. 0) AR EGH , fEE
PNGIET=EE 7/ D T s

FEASE PRI 5 7 18T, 4 LU 28 25 L FE A B RG T
-20 CrkAFIRGIRAF 2 D H BRI IR N AR E , &
AEHE F R T IMARTE 8 h PARFFAIXIAEE o 1A
SR ZURRLG R H 25 R O AR A X AR M A
HEVRRAE - 20 °C vKAEREGIRAE 2 A H CH] A2 4k

ARG e S 1) HPLC 2510 F , R 25 ) ¢
HZEIF I TE BT, IR [R] 2 14, 1 min 245, 78
223 nm AbA B RS AMR O , I FLRB RS MERR i .
25 [ IS AN ) e BE 1 5 HL 259576 0. 02 ~5..00
peg/mL N ISR TE 95% ~ 110% Z [a], 4tk N Al
L AE 5 R B BN T 5% F1 7% , J5 1% 0 R ) R
FIE R A58 0. 01 wg/mL #10. 02 pg/mL, 4§
HUZRIFAE 0.02 ~5. 00 pg/mL ¥ JE L I A, 259 ¥k
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FE 55 R W RN 2 TR A O HE R B (=
0.99989 ) o A BT £ 37 Y S AH o SBOBRAH (1 — 5%
SMSEIN R S AT IRCA G, BR AR AR, T 15 I R
YA A0 B B 24 R T KL R 25 25 1L 2 Yk R A
K, RERS itk — 2P B L2305 2 sl A WF ST Ml A=
YR F EE IS SR A 3l
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