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Pharmacokinetics of ivermectin loaded PLA/PLGA
microspheres suspension in dogs
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Abstract ; [ Objective ] The pharmacokinetics of ivermectin (IVM) loaded in poly lactic acid (PLA) and
Poly lactic-co-glycolic acid (PLGA) microspheres (MS) in dogs was investigated. [ Method ] Eighteen
healthy beagle dogs were divided into 3 groups randomly. PLA and PLGA MS suspensions (s.c) of IVM
were given to the animals subcutaneously at a dosage of 3 mg + kg ™' respectively. IVM (0.3 mg - kg ™',
s.¢) was concluded in the experiment for comparison. The IVM concentration in dog plasma was deter-
mined by the reversed-phase HPLC, Pharmacokinetic parameters were estimated using the Winnonlin
5. 2.1 software package. [ Result and conclusion ] The IVM concentration time data were fitted to noncom-

partment model. After subcutaneous administration of IVM (0. 3 mg + kg ™' ) injection the pharmacokinetic
was (44.3 £5.1) ng - mL™", and ¢ as

max

parameters were as follows: the peak concentration C,
(1.33 +0.21) d; area under the curve AUC,_, was (323.26 £23.56) ng - mL™" - d respectlvely. Af-
ter subcutaneous injection of IVM-PLA-MS and IVM-PLGA-MS (3 mg - kg™'), area under the curve

AUC, _, was(1041.47 +73.73) and (1 461.77 +102.54) ng - mL™" + d respectively. PLA/PLGA
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MS suspensions of IVM have obviously a sustained-release property, with the plasma IVM concentration

keeping in a steady state above 1 ng - mL~" for 140 days after administration.

Key words :ivermectin; microsphere; pharmacokinetics; dog
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Fig.1  Chromatograms of blank plasma samples of dogs
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Fig.2  Chromatograms of blank plasma samples of dogs spiked with

avermectin 200 ng - mL ™' and ivermectin 2 ng + mL ™'
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Fig.3 Chromatograms of plasma samples of dogs after adminis-
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Tab.1 Standard curve regression
p(PHEER )/ i i
(ng - mL”") - A/ A
— . X HE MR B
(4y,)  (A,.)
0.1 200 145.1
0.2 200 138.6
0.5 200 1.18 105.8 0.011 2
1.0 200 1.80 145.9 0.012 3
2.0 200 2.40 150. 1 0.016 0
5.0 200 5.60 142.3 0.039 4
10.0 200 9.60 140.5 0.068 3
15.0 200 14.30 142.8 0.100 1
20.0 200 21.80 141.7 0.153 8
25.0 200 27.50 144.8 0.189 9
40.0 200 40.50 141.3 0.286 6
50.0 200 53.60 143.5 0.373 5

1) @254y =0.007 4x +0.000 5,48 % % 4 r =0. 997 3.
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S RECN6.14% ~7.53% AT RZECNT. 97% .
27 IR RN A, b N R IE [] A S R BN i i
20. 00% , 15 J& £ A i DN oK.
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ng - mL™" SRIERT ] (¢, ) K (1.33 £0.21) d, Ik
R (1 0,) FITH BRI (1,000 ) 23900 8 (0. 17 +
0.02)F1(4.96 +0.66) d, - &4 i} [ ( MRT) H
(7.40 £0.95)d, 25 — mrh 46 F @ L (AUC, . ) N
(323.26 £23.56) ng - mL™" - d. iz FiESHMR4E R =
PLA [ PLGA T ERIE B WA, C,,., 539 F (56.2 +
5.9) (48.6 +2.7) ng - mL™" ¢ /3514 (0.83 +
0.11) .(0.81 +0.13) d,AUC,_, Z35IH (1 041. 47 =
73.73) (1 461.77 +102.54) ng - mL™" - d. B4},
ME 4 LA ) PLA TERA12Y5 — i ph 2 B St B0 3
AN PLGA R H 3 2 4.

~ 70

' ——PLA3 mg - kg'
£ 60 —=—PLGA 3 mg * kg’
% 50 --A--]VM 0.3 mg * kg'

O s,
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t/d

K4 DHERR PHER R PLA R PLCA RUR R B IRAE R B2
TZERIZY - i ihk
Fig.4 Plasma concentration-time curve of IVM and IVM PLA/
PLGA-MS injected subcutaneously to dogs
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Tab.2 Summary of the mean( +SE) plasma pharmacokinetic parameters in dogs administered a single subcutaneous injec-
tion of IVM (0.3 mg - kg™') ,IVM-PLA-MS and IVM-PLGA-MS(3 mg - kg ') respectively

AUC, ./ 1
ikl n tuy/d b/ d Coo/(ng-mL™") 1 5,/d ta/d MRT/d
(ng-mL™" - d)
PP o ] 250 1 SR 6 30 323.26+23.56 1.33£0.21 44.3 £5.1 4.96£0.66 0.17+0.02 7.40£0.95
G2 PLA Ok 6 140 1041.47+73.73  0.83+0.11 56.245.9
TrYEE % PLGA 133k 6 140 1461.77 £102.54  0.81+0.13 48.6 £2.7

3 Wi

RUER R LTEEHBRERE NN EHE
ALK Beagle K 28 Bz N U 4 U 4 1 % (0.3
mg + kg ') )5 ,C,. H44.3 ng - mL~' AUC Jy323.26
L A BRI G ) B R ST 0. 1
mg - kg ' B} €. 12.76 ng - mL~' f§ 3.5 f, AUC
79.52 ng + mL™" -+ d [ 4 1A BXRT REJE 24 240 A

3.1

ng - mL™'

25 3 A AR 2 1 R 5 4, R 1,33 d, FIRIA
ASTRE (1,47 d) A5 AR, R T 42
J& , THBEE RN 4. 96 d, Ifi 24 o5 i B ml i 3 24
30 d. YRR I N EESA GG, TH IR 18 2 P oA v
TR 2 A SN A2 W 45 S PR UTTE AR 2% T 254
fmz ™ FE AR R R R S b, B U SR R
Sl FRE R I AR K A 22 5. TR DA A dnc
1.5 1.8 dY, k3.7 d, 1112 4.03 41 4
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5.1d™ sk 5.4 4" AR RRE R 8.3 4.
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e % PLA fll PLGA TBRIE B, 54w
FOH R A F, BRI B K 10 %, {H A i
WA 25 (P >0.05) 445 1 ng - mL™' DL Y
B 3k 140 d DL b, AUC,_, W im 4 K 3 ~5
. PLA [PLGA KRB W 25 | DUk BE = 2R 1)
B[] 23514 0. 83 0. 81 d, 35 4 Bif [a] bb 35 5@ 41 (1. 33
d) Bt e 2 PLA fEKIR SR AE S 23 FI5T 42
RG22l 4k 2K PLGA ORI B
TESS 42 FOH LA 2 M. 1 B2 HGE A 1 2R 22 0
TS YETR 2 PLA \PLGA TR BIR, 55 2 i
HILTE 20 ~30 d Z [H], PLGA FRt BRTE A& 3 11 1ML 25 i
SV EE AT I E] 105 d, PLA fiBRIB AR 7E 133 d L)
J& . HeZh - i il 2R AR 5 A R AR AR AR L. AR,
55 1 AU B PR Dk ek 3% 1 0 B %) B 44 B 2 T
BB, S/ D AR TR 2 DR B0 2 7] 7~
R, 5 2 NI PLA Fll PLGA f4BR7E K T M S5
Vi, 5 DR AE D 2 R S Ak S i 7 AR 1 4
55 2 MRS ] R 5 R A WA ¢, BE WA 43
T RN FER I L7 S Ak /N 3 45 2 ol
# LRy YRGS . P R Bk R4
B2 — R (lag period ) , B2 RS WIAHXS 73
T 2K s D B S — Il FUE, A TR B2, ik
TESS 1 WERNSE 2 Wz (] 1 B0 T IR4
3.3 RERRREKNEAT=

AR = HA MR A IR E R R . Of
WFFE R, AP B R AR VR N | ng « g7
I o S 2 v S ) L TR R R AE T 2 24
JRAREHEAE 2 ng - mL™ LB, 4557 i U B R g
BF|50% DL R AR B W, B 4E T Z 7E 0. 1
ng « mL™ R B R ANHI SR 22 A 3 4 40 st
s A S (50%  effective dose, EDy, ) iy 0. 19
ng + mL ™ AR B R I K 4 R R 4E
ng + mL~" DL F R R RE A ] 0 Gk 140 d LT
PURPE T 2 PLA Fil PLGA 1k %t R 9K HAE FH A
A BEAERFTE 140 d DA L. 25 bRk, Sk VR B v bh
30 VRGP0 A R TR 24 () B A
HEBR B8 17 A g BRI A AT e (RoskoAs B %
fift Je B TCEERINE ) , 22 BH B4t o = sk il R A
RAEFERI B AN 8 ) T A . AR g R
TR 2509 T P 4E T 2= 3838 E S 5 PLA (PLGA
BRI B AE RAR N I 25 3l 2= R AL I 25 SR
AR 2R 2 Pk 5 5 AT B 0 10 28 B e, X - I
I PR T 577 A6 7 R B B 2k AL ER G 5 il o0 22
RG22 ) SR P A0 25 A A A T2 X, AT DLk
— A R AR i 550 2 g .
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