R 2 AR 2021 29 HEE 55 B o Chinese Journal of Veterinary Drug <15 -

doi:10. 11751/1ISSN. 1002 - 1280.2021.9.03

o B A B 052 (5

L, K B, ERA T B, KFR

(e 2 MR T, KT 10008 1)
[WFEAHEA] 2021 -03 - 14 [ XEFFRIRAZ]A [ XE=4S]1002 - 1280 (2021) 09 —-0015 -08 [ HE 42 S ]S859. 795

Hi%i E] XARETEZSZ2FAHEREHH TR REN M FN 2 FIERRIE LN &
B PRSI RP NN AR EE, KA BB A RN R R B R A E F R
KRR A ERE X B REREEZ AMEIEEQHNERL KLY KR GHER, B REFHEL
R EFFERRAE &G EE %ﬂa% HE A AR FE R R X BB A B o DU BB AT R TR
I AR R 0y 2 5] M A AR M %%ﬂ-*)ﬂﬂ#ﬁf%ﬂﬁﬁ%ﬁﬂﬁ/n% AT A E AR,
/n%%ﬂﬂ:)ﬁg¥@f%%ﬂ§ﬂa% ERZMNEEREH AR HAR LN FER/RE REEARTFHMEE R
RAETEER NERRARABREEN99.7% , T BFHEEN0.3% (k=2),H 5 Emix
HAFEER, REFHLISZT A ERENFHER RSB RO T EERER T, W7 &
% T MR IE 3F FE K /R A BB 5 TR E A o A M
[R$iIF] FHEARHEREE; ME oL, ZFEHERE; T EITN

Assignment Study of Febantel Chemical Reference Substance

MA Qiu —ran, ZHANG Lu, DONG Ling - ling, FAN Qiang,ZHANG Xiu - ying "
( China Institute of Veterinary Drug Control , Beijing 100081 , China)

Corresponding author; ZHANG Xiu — ying ,E — mail :xiul875@ 163. com

Abstract: To determine the content of febantel reference substance by the two methods including mass balance
and differential scanning calorimetry ( DSC) , the chromatographic purity of febantal reference substance was
determined by HPLC method. Moisture, ignition residue and residual solvents were determined by Karl — Fishier
— titration method, sulfated ash test method and gas chromatography, respectively. Then the content of febantel
reference substance was calculated by mass balance method, and verified by differential scanning calorimetry. The
homogeneity and stability were investigated by trend analysis. The results of mass balance method and differential
scanning calorimetry were of equal precision by Cochran test. Thus, the arithmetic average value was 99.7% , the

expand uncertainty was 0. 3% (k =2), the homogeneity and stability meet the specification. The assignment
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results of mass balance and differential scanning calorimetry were consistent, and two methods can guarantee the

accuracy of the assignment.

Key words: febantel ;assignment of reference substance; mass balance; differential scanning calorimetry ; uncertainty
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Fig1 Strucure of febantel
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2.2.1.4 RGGEEAMERWHE  BEAEPERR RS
T I G (B 2% A AR5 B IR C)5 mg ¥
T 1 mL IR G55, RIS,

2.2.1.5 MEEERE $22.2.1.3 TR ECH Tk,
P 6 A, KR EBUA T H R
G HE AR 10 L, 43307 ARAH
I Te s R, A B (B 2) XFEPER
JRINE T T4 RGExE PP B (B 3) 25 A
B C MIEEHEA/RIGE 55 AH R €0 15 U4 1) 738 B 24 15 5 2L
SR IBE AR (L (18 4) T, AR BER IR iR
AR A S AL S S A 2T B R 2 SR A
oo, % H B0 B R LA T AR AR BEOR R X B
AR G 40 4351 M 1 99. 880% ,99. 907% ,99. 900% .
99. 903% . 99. 898% . 99. 901% , X {f (n = 6) K
99. 898% , FrifEfZ= 4 0.009%

2.2.2 K4 SROPHENRIEAIE S 258)2015
AF R — P BT SR BR A A v (R Ml V) SRR R
BRAR DGR A2 2200 2 S5 56 T, A 25 PR MU HE /K 24
20 mg, T A ZK 530 72 A, A T 2 W, P AT AR E 3
K3 RIS hn 45 R AR R 22 /N F 1% . K%
FREUAEPE R IR X BE A FE A 100 mg , T FT T 2
PR FENG I E T ROV D AR g T AR A A
FESFRRE I T E 45 RS R G H 3 BRI &K
i, FATIE 6 i, 45N 0. 068% 0. 063%
0.067% .0.081% .0.084% 0. 074% , 1 (n =6)
}0.073% ,bnifEfw 2=k 0. 008% |

2.2.3 WRKWKRE SHROPEARILHEE 25 )
2015 AR — 0 B S B a1 (KA AR A A 7 )
B, FATINAE 6 iy, 45 R4 :0. 064% 0. 056% |
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Fig 2 Liquid chromatogram of blank solution
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Fig 3 Liquid chromatogram of system suitability solution
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Fig 4 Liquid chromatogram of test solution
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B U EE P A 5% BRI ) Ol

2.2.4.1 SAREIEFM DRUN B R IR ik e
R E R (DB624 Agilent &A1 (A3 320 pm x
1.8 um,30 m) ; TR EE K 50 C , /EES min, RS
PLEESP 15 C YR TR 2 180 °C, f-4F 3 min;
HEFE R 200 C 5 &K IEE FARR TN 2% (FID)
R 230 °C 3 B AN B, WEY 1 mL/min, 733
L 200 15 T02s SEAE A7 7 iR 2 80 °C, ~F- 5 11 [|] 30
Oy AEEZRIRIE R 120 C

2.2.4.2 ZHEEFHIE BON,N - ZHEEHT R
(DMF)1 mL & 20 mL TizsifiiH, 37 RO RS as 2% 5

2.2.4.3 XS WH S BCHEEZ) 30 mg B

100 mL &, N DMF R Be 2205 485) Ko%=
1 mL 20 mL T, S7 RV s 55 48 2 5
2.2.4.4 MR BEEPER KR IR
M2 100 mg  KEEHRE , B 20 mL TZSHEH, I mL
DMF ¥ 5 i , 57 B S 4 2

2.2.4.5 #%2.2.4.4 BUFECHI5 I, P H 6
PIBER SR, % 2.2, 4. 1 TR {438 200 2E 47
Eo 45N 0.106% 0. 106% 0. 101% 0. 100% .
0.106% .0.104% ,1{E (n =6) 4 0. 104% , ¥ 1 i
7490.003% |

2.2.5 ERATELHE M (Grubbs)
YEN X6 F AR e S 2 A5 A AE ] BB A T 01, 45
RERTCTEE, DA =405 x (1 - K& -
PRERE O - BRI RS ) x 100% A A, T
SARPER R B S i (3R 1)

*k1 REFEHEEEER
Tab 1 The result of mass balance method ( % )

FE 45 No 4 Purity 7K Moisture 5% B 1577 Residual Solvents JKAY lignition Residue 7 #& Content
1 99.880 0.068 0.106 0.064 99. 64
2 99.907 0.063 0.106 0.056 99.68
3 99.900 0.067 0.101 0.050 99.68
4 99.903 0.081 0.100 0.045 99. 68
5 99.898 0.084 0.106 0.059 99. 65
6 99.901 0.074 0.104 0.054 99. 67
15 Average 99.989 0.073 0.104 0.055 99. 67
FrifEfR 2% Standard Deviation 0.009 0.008 0.003 0.007 0.018




R 25 2Rk 2021 4E 9 H 45 55 B4 9 1

Chinese Journal of Veterinary Drug

- 19 .

2.3 ErMEREEM

2.3.1 MR EM WERPEEE, EZ Al
FEAIE Rl RS . FHEER 1 C/min; FHE X
] : 110 ~ 140 °C ;N <HA . AR

2.3.2 H&HE& PRI fr, 40l E 40 pL

-2

FIARIE AL, O, IR TS

2.3.3 M ELR 6 MEES A E LSRN
99.61% .99. 71% . 99. 63% .99. 60% . 99. 65% .
99.63% 41 (n =6) K 99. 64% , b fE s 22
0.039% , ZERFEIMTLILE 5,
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Punity:99.61mol% % © Q: ‘
_12 ] Melting Point:126.52°C(determined) o FCI
] Delta H:39.99k]J/mol(corrected) % i 9y
Correction:3.573% I ® 5 125
1 Molecular weight:446.5g/mol ¥ ® 5
—144  Onset Slope:=25.49mW/°C ¥ ®
Total Area/Partial Atea °
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-16 — : - f — . et 124
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Fig 5 DSC curve of febantel
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C - max
58]

S, A EERN T 12 B A bR G 225 S, M S,
HiR KA, FIBTEN 2 C<C(a,m,n) I, KHIH
PG SEHE L,  Z FI AN GER R, Hoh
m 9 SR IR K, n O B SR AR I UKL, o X

LB BATT AT ST AR B , X6 BE AL A A 5 DA 1
F 15 i, A IOCH 3 SRR, 3K 2. 2. 1 TRy
DHEAT ST PER G, I e A 5 SR P SR 3 1 4
I T e g AR PEA R ¥ Sy M 36 25 SR 3k 2
FIR o F < Fy o540 , 00525 25 REH X
MRS PE R AT,
2 HOURKBER
Tab 2 The result of homogeneity test

K (variel 25 (resul
0.05, C=0.018/(0.018% +0.039%) =0. 18, & F} BT variety) A (remult)
1 average . o
SRR I R % 15 €(0.05,2,6) =0.8534, BF A (aversge) 9. 90%
" . N . N SR MER 22 (standard deviation) 0.0087
ERA PRy 30k B A S50KG B DALt U A 34 (B Ry o _
ok s . P, I 2] [1] J5 22 ( between — column variance ) 0.0014
e AR EEPER R & i B (H A5 R 99.7% . P maclass variance) 0 0020

2.5 HAMEAL R JIF 1006 - 1994 —%HAr
HEY) R ARG Y F JIF1343 - 2012 b i 2 18
(14308 FH DR 0) B G2 T B 118 2 AR 23R, AR 58 A
EL432E 14 500 JHRARE B R X B8 5 BE AL ER 15 4>

F F=8%8,>=1.50
2.04

F <Fy 514 30) SR

F0.05(14,30)

2518 (conclusion )
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2.6 REMFE BEARIERIO IR A TR K
SEAF 25 T LA BN AL AL A | i
EPRFRFAE R RE ST, AT 4 I8 Chr vy Tt 5 (L #Y)
M S GE T S ) B A G EOR 4 2. 2.1 T
TOTEIT R TR R I AR E M 4, KIS
SEEH LIRS 0.1.3.6.9 12 D AT HE,
FEIIRE A PEB L LKL 20 51 B T it (60 °C) |

ER(90% + 5% ,25 °C) JGHR (MR 4500 Lx +
500 1x) 210 F, 4051 F 2.4 .6 .8.10 d #1715 %%,
SR A A AT X R P I 25 SRR A T 5 5, 5 1 b, |
<lposa-n + s(by)  NIZRIIRERA B A WL H]
AFE M, Gt g R W2 3, ARBER IR IR
12 N RIRRE R AT, JF LA R il S R IR
SAF N R R E

*3 KEPREESEHREES
Tab 3 The statistics of long — term and short — term stability test

FasETE A FH{E
b by/ % 2 s b t _ 2538 (conclusi
('stability) (condition ) (average ) ! 077 § Son 0.95,n-2 1€ (conclusion)
K .
4 99.90% ~0.0003 99.90  0.0001  0.0011  0.003 1,1 <tgo5.0s - s(by)
(long — term) )
B yH
i 99.91% 0.0010  99.90  0.0001  0.0010  0.003 1y | <tg o5 n *s(by)
high temperature '
s il )
. -0.001 .91 . 1 .0014 . 004 by | <ty.95 n_n * s(b
(short —term)  high humidity 99.90% 0.0010  99.9 0. 000 0.00 0. 00: | 0.95.m_2 * s(by)
JGHR
LR 99.90% ~0.0006 99.90  0.0006  0.0029  0.008 1,1 <tgo5.0_a - s(by)
illumination '
~ F FF S X IR X G '
2.7 LA ARIEAEBER IR XS B A u +u = +/0.0034% +0.00058> = 0.0035% .

B VEQA AT TR B AR E B, AHfE
JE B H 3 FRar LA, RIS S BN E B
FREPET I A B AT 5 B (BRI AR
) Lh R (E R 5 | AN E B

2.7.1 PR

2.7.1.1 @I EE  Or 0 a5
I I RS AN AE JE w, 6 IS R A
WEIRZETTE ,u, =0.0038% ;@ M50 B Z 512
P22 322 R AR RS 2 B2 7 AR AR VROR 1
SEUEF AT AR 224 0. 9% , & 51 /3 i 8 u, =
0.0052% ., faiikal B & AR MEAS B0 2 B R e wy =

u +ud = +/0.0038 +0.0052> = 0.0064% .
2.7.1.2 KopA#EE O KRR - RGHE L
I I RS AN AE BE w, 6 YIS SR A
WEIR 2218, u, =0. 0034% ;@ FH 7K 40 %2 10K 5 TiE
AT R 25 R 0. 001% |, $% 34 5) i A 5 u, =
0.00058% . 7K 43 & JSL bR HEAS Wl € BE N uy =

2.7.1.3 Ko AHRERE ORI R AL E
FENEFIABIARTRERE u, i 6 YIS i
ZHE u, =0.0027% ; @ KK E Ul 1, R
BIFR IR 220 0. 01 mg, F ) i 8, u, =
0.0058% . HIIER I G AR HEA I E BE R 2wy, =

u +ul = +/0.0027* +0.0058% = 0.0064% .
2.7.1.4 FREBEHRASEE OU% SAHGREE
W FE P I AN E BE w, 1 6 U 25 L1
PRl 22118 u, =0. 0012% ; @ i <A (A% 46 &
WEBRT AL IRZER 0. 7% , F B 5] i 5, u, =
0.0040% . %% B8 ¥ ) & WUbR MEAS B0 5 BE up =

2

u; +u; = +/0.0012° +0.0040° = 0.0042% .
2.7.1.5 ek VR (AN R R Y A
TR AR A5 I3 B 5 OB AN B 52 JE2 A 5 AR
T 2 {5 af B2 P R A 02, WD ouy, =

0.0064> +0.0035> + 0.0064” +0.0042> =
0.0106% .
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2.7.2 DSCixmMr#zE O millEs Af
ANHE E w6 YIS 45 R AR O 2553w, =
0.0159% ; il B 152 22 7 A 19 AN i 2 B R IR A 7
A — I WAL R R P A AR R,
JETEAGHE DSC B T FH 4 40 % o 9 Jo0 0 235 ok 1Y
AN B P RT3 e A ) S A I S R A
Y e A5 R4S 5 T B R 25 AN 2 B w, =0. 1505% ;
P22 77 A AN B 2 BE 2 R H #A BT A A
S M 38 O A R A RS AR R TR, uy =
0.0104% ;¥ L3R =TUARH & A BUR 1S DSC 2 {E
AHHESE , upee =
0.1517% ,
2.7.3 HHMEREEGRHLE  WRIE(hrE
Yy 5 e AR A P 0 K e 2 S ) vh g A M S AR
FETEANEA E VA BB A S TR S A R
(u.)}0.0033% ,F @ HEAHIE (u,) } 0.0072% ,
2.7.4 RALLR G AL K R O i
BB H A E B DSC % (5 AN B B 350 1
E B AN RE B TN AS 8 R AN W 8 T A5 45 1L 1 7
TR AR AE R B E A RS R B, u, =
0.0106° + 0. 1517 +0.0033> +0.0072> = 0.15%,

WRAWEE . U=k xu, =2x0.15% =0.3%
(k HESHF BUE2)
3 INE5R

AR SCR T A 1 R 28 7 A A e AR A %
JEFEAIRXS B SATE (8, PR I & = 45
B, 4 FRWIMGE [ E R IE  AEBERIR R
TR AR ZSESE R 99.7% + 0.3% ,k=2,P=0.95,

o o P — P B A e v B A
%, HLRENS TR 2 ST Hp R B (k) , HESE T
Az R R Sy 24 i 34 4 113207 A S 2 W
WP E (B k" (iRt B — 2R
PR | QoA [ 24 oo by 14 2 S S 63 43 25 g Y
PR, 30 4 PR 3 4 e 00 o - 1 T 5 R 5 5
PR DR 25 . A8 SCR BRI 24 i) SR BE IR A W)
TR A 7k (8 T A R B BE A BT 1 1 i
REAE A AR B AR Rt 9 A A LA T, ARAIE T

0.0159% +0. 1505 +0.0104> =

SRS ATIMERATE . DSC & —Fh I b 7 v | e
TR R PR HIREE T MR A 2 S S Y
D2 G E Z MM R, FEH TR A
PERERI 5 BT, ARk B TAEE R
PR A2 20 6T B S Y A B A B, X 3
SR FZ TR L AR 5 T 8 LU AR S5 A2
2ot B AR R R AR DSC IAXT RERFE
Xof B AT R (EAIESE, O At e BB SR H X AR
op Ak s A7l Y BT F 4 . DSC kI I
SERZFRFE R THR AR SRR m B K, B
R A PRGN R/ N R 5 A i N 1 ~3 mg
Z I8 DSC T 4l B 43 A i FHR s R N 7E 0.5 ~
1 °C/min, BRI TH 3 R B RE 1R = R UE (25
HEAR L B 2 T R, 1 AR A 5 SR 25 5 1 AR PR
AT G A A A S Ny e [ s SLRT el A IR R
SXoF M0 ) el 12

ASCE YO AEBE AR X BE i A7 8 (A 9, B
SR A E RS R A OCESR e g i
bR E I AR 2 il 25 B A, nT VR N B R
BB S 2 R T o S U A A 58 A (S AR
T EWAEPERRTEE AN 5T T 2S 1 1 o 3R
2T A R T 25 0 2 J e it 1
TFE AR EREX,
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