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Establishment of the Content Determination Method

for Ivermectin and Praziquantel Chewable Tablets
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Abstract; In order to establish a content determination method for simultaneous determination of two main drugs
in ivermectin and praziquantel chewable tablets, octadecyl silane bonded silica gel was used as filler; acetonitrile
—water gradient elution system was used as mobile phase; the detection wavelength of ivermectin was 245 nm and
the detection wavelength of praziquantel was 210 nm. In this method, solvents and excipients did not interfere with
the peaks of ivermectin and praziquantel ; ivermectin and praziquantel were well separated from adjacent impurity
peaks. The linear relationship of ivermectin in the concentration range of 2 ~400 pg/ml was good. The linear
relationship of praziquantel in the concentration range of 1~100 pg/ml was good. The recovery of ivermectin was
102.5%. The recovery of praziquantel was 99.4%. The method is simple, accurate and reproducible, which can
be used for the simultaneous determination of two main drugs in ivermectin and praziquantel chewable tablets.
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FGRIE 7)) P RELIEE F | FH 1 8 3 K A o A0 2 A ot
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L1 & 5#%4E& & R0R M 635 L (HPLC)
(Waters €2695 (A1 2245, Empower 3 (43 TAEUY) ;
THAE SRR G (PDA) (Waters 2998 ) ;XS205 7
TR ( Mettler Toledo)

1.2 #8550 XIRGA R ORI/ S/ &
YD 25/ v [ 5 S 24 i W ¢ /K 0191406/91.0%
b I/ v ] £ s 24 i A 2 A9 B/ 100046 - 201205/
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254 BR 2\ 7/20170501 , 20170502 . 20170503, 2. /i
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2.1.1 mMEEFMES AT EE )
bt e ) 25 e VAR €35 45 ( 20 ¢ 7K 60 = 40)
SR A LA TR 5 B A4 A 2R TR % TR f s 1R R B
ZRE TR H g R L W4 FSF [R) A 6 miin, P44 B 2R A e s
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BLEIR
2.1.2 RBGEF aEF S0 K 60% LN
WL 0.2 mg/mlL 114 B 2 TR 28 X HEL S 35 I AR
5.0 mg/mL [ Rk s G RS A IR (A vk S
A AR PR B B — 20 o H A IR 2 R RESE
SV AN 5 25 SRR R S A VA
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44y, & HEHHEA 0.2.5,10 min, BEH ARG TOF
HER R 0.2 mg/mL (A5 S VA 8, DU B i, 4%
PRIGU ] AR I 5 455 SR 28 5 325 1 P L [
214 migokEe g ®E (hESZM) P gER
R 4 0.2 mg/mL, ML & 0.05 mg/mL,
HE PSR D7 R BE A 2 PR R 0.2 mg/mL I
W AR S Tk R 0.05 mg/mlL FYVE R , % 220
Tt ShoR RN ZER I E PR 25
i 5 T 1 s o B B A A AR
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Tab 1 Gradient elution condition for content determination

i []/ min WA B/ % TEIAH A/ %
0 60 40
6 60 40
6.01 100 0
17 100 0
17.01 60 40
22 60 40

23 FEFRIE

23.1 FEM REFEPOAT] R IR K
TR R (T P, B SR BRI ) B iR AE P A R R
T s ] g s ) 4 T T4

232 Hmmh ek EHIRFE R E R E
5 s D Yo G VR R L £ R L, DA M L 24
31 B R EE SR PR (SR LE 2R 10 ¢ 1 B
R B e R

233 &M E sl ECHIR A 2.4.10.20,
40,80.,200,400 pg/mL A AE TR 22 X HE G I, A
W R 1.2.5.10.20.50 100 pg/ml. At s il X} 18
AR, R ORI DG TR S 0 TR R VR
/N Ttk EATEAME IS, 255876 LR AUk
VI TR P P4 TR 2 R I s T 0 T AL 5 I 5 2
PERR R
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3.0 FEtyE g

3.1.1 RARE#ESMHESL RAESRFEMNOIE

RE(FR ) MHMEEEILE MG © 7K (60 : 40) FRH
[El(0~6 min) Py HF I AFHAE TR AE LG 7K (100 : 0)
fRE BE Y 1B (6.01 ~ 17 min) PN HY U6 V5 70) B Rk Xof
I E B TE T, ELAR N 43 3 5 S AR O A
HEMEOR (B 3~1K10)

3.1.2 REBENeFE HEEL 60% L NE PR
FRUEE LA P oG B S8 AV A, R B A
VA R T T T, A A (6 SR PR A O 4 B
il

3.1.3 REREEeEFE WIEER 2GR, BH
5 minf& , WELERAFT G, 3R F U5 C 2
i, PRI, B SR B 200 - DL B A

5 min,

R2 REEEAEE

Tab 2 Selection of extraction time

sl s P i P i
7 S 1)/ min 0 2 5 10
PHREE SR/ % 72.12 98.98 100.70 100.64
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AR, — AR I B AR AR R
100%2c 47, A5 R WL 3, SR 45 R UL 3.2.4 Tt
PRAEDE R 5 Mt s R BRI AF G 2K s O 4
R E N 0.2 mg/mL, N W R FE 4k BE A
0.05 mg/mL A& BRI B L .

3.1.5 Ak kehit il PDA KRG
Y PR 2R s T R e BB TR 2R i R B
KN 244.2 nm , MEPEERAE 200 ~230 nm 2 [8] JCHH
Pevdg AHM U s AR T R (R 1~ 2) o BRI

17.4057 1

245 nm AE A P AE T R ARSI 31, 210 nm ARy it
Ve ) PR AR TR K

x3 iR ENESER

Tab 3 Determination results of three batches of samples

Eiln=? PR ER B/ % Ek v ) 25 42t/ %o
20170501 101.7 101.7
20170502 100.6 98.9
20170503 99.8 101.5

_ 2442
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Fig 1 PDA spectrum of Ivermectin H,B,,
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Fig 2 PDA spectrum of praziquantel
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3.2 FEFBIE 322 MRS EER ZTEPEEE H,B, K
3.2.1  FEE RBUST AREAER R L TR R 0.4 pg/mL, R RK 1.2 pg/mL, M
WA ) 5 g s 1) 227 DT (1 3~ 81 10) KEBR 9 0.5 wg/mL, E S FRA 1.0 pg/mL,
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Fig 5 Chromatogram of praziquantel reference at 210 nm
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Fig 9 Chromatographic Chart of Ivermectin Reference at 245 nm
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Fig 10 Chromatogram of the sample at 245 nm
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FRE Ny = 41323595474, r=0.9999; ML MR UG 1] 3.2.4 EFE AL IR ZE IR 4 R, 45
PG U BE LA T 2N y = 953615 -27338,r=0.9999, RIAFGEKR,

FRHLERAE 2 ~400 pg/ml VR EEE I, b 3.2.5 PRMHEE S5RMES~F6 in, 45
B E 1~100 pg/mL B3R 2 B P e TR B 5 v FFEER
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Tab 4 Result of recovery of ivermectin and praziquantel

FPRAE TR Z AN i/ mg TR 2R TSR/ % M R TR R I et/ mg Mt R [ 5%/ 9%
1.95 105.01 50.33 100.74
1.85 102.46 49.71 95.15
2.07 103.68 50.00 97.75
2.01 101.09 50.15 100.23
2.04 98.19 50.14 99.85
2.42 104.56 50.20 102.55
FRAETE FF- 35 R/ % 102.5 s ST 45 [ i 3/ % 99.4

RSD/ % 2.4 RSD/ % 2.5




8- 2 2k 2019 4 5 H 4 53 %565 5 10

Chinese Journal of Veterinary Drug

R5 PERZEFZEENESER

Tab 5 Precision determination results of ivermectin

HA DR 5

K3 45 4 T /% i 2/% HH3/% FEI R % ST 5 /% BRI R %
1 100.67 101.47 101.14 100.76 0.1 100.6
2 102.49 99.17 99.78 100.48
xo WEMBEZENESR
Tab 6 Precision determination results of praziquantel
R 5 574 B 1/% 2/ % i 3/% S8 Bt g (R A T 2 22 86T 4 e/ %
1 99.74 100.54 99.97 100.08 0.3 99.8
2 101.70 99.09 97.86 99.55

3.2.6 AN ERMEFT PR, FHER
it IR S VA VR S TR 2 h RRGE , 22 R T R
WK, {H 24 b 9 RSD 41540 R 0.9% , SEASFRE ; ik
WA T o L VA VR R 24 h AR
3.2.7 @AM ZERANEE S P, TERERTAK
AT, S R B H,B,, iR AL T
3000, JH4ERR % H,B,, 5 H,B,, A5 B B A /NT
3.0, BRI AR B v R e AT 3000,
4 HeE4

H T4k Ty v A TR 2R 5 bk A T T A T 24 B A
2K (2 mg 5 50 mg) , WARA faj LI 444,
SR FHAH [R) R SR T B P A T 25 5 i s T 45 11 1)
R K (245 nm 5 210 nm) BfFIT 32 B (3%
P, 2 5 S0P 2 A 2R e TR Aot /)N, 8 s T 06 T
U3, B PRI AR, PR A ik pr
AT 2R I AR FH T RS [+ A A ok B R

1B G AP A B 3 Rk v R 242K FH 245 nm R
PRI, SR AR L5 — 25 F R 110 P 4 7 2 163X
VAW TR () S0 7 A T 2% R I v ) | — 5 W T
FUAALTA 38 AOSE R (D 11) , BT oE— 4 7 B
P ] bk s A6 3 0 VAR, TR AL T B B L SR ATZ
AT 7 I A2 L5 R 20170502 AY LIRS 45 R 5
AR T, TR EESF (£9), AFIR
| 245 nm 1A LAk T 0t s R 5 8 6T A A A7
B AR T B A Al Y R U AR, B R

BRI, I, AR R TT 1%

®7 FEERZIRMERMREESER

Tab 7 Stability results of ivermectin and praziquantel

o
il giii; ;W I
0 7545012 4563791
1 7542843 4662437
2 7530075 4636088
6 7468629 4632457
12 7455298 4566992
24 7380933 4589891
- 24 THI AR 7487132 4608609
RSD/ % 0.9 0.9
=8 MHAMER
Tab 8 Durability results
H,B & H,B, 5 H,B,, I& nfrfiig
FHIB AR AL IYESE HHEAR R
Kl 25 C 40748 4.0 17084
FEIR 30 C 46993 4.0 17249
KL 35 C 55129 4.0 17091
Wi 0.8 mL/min 46934 4.3 17918
P 1.0 mL/min 46993 4.0 17249
i 1.2 mL/min 48000 4.0 15606
Alltima C18 ¥ 46993 4.0 17249
XBrige C18 £ 66317 4.0 12466
YMC C18 £ 121612 3.2 17522
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Fig 11 Chromatogram of ivermectin and praziquantel at 245 nm
x99 BUAESREZRXRANFTENELERMLER
Tab 9 Comparison of the results of simplified and final methods
BE A 1% B i 2/ % I %
[EREVRES 98.77 99.02 98.9
TR ZR I 1 98.21 99.56 98.9
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