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Abstract In order to establish the canine drug biopharmaceutical classification system (BCS), the physiological
parameters of canine gastrointestinal tract (Gl) were measured by rectal temperature measurement and in-situ pH
measurement methods, and the solubility test conditions were established. The in-situ intestinal perfusion technique
was used to establish the drug permeability detection method, and the solubility and permeability of seven model drugs
were determined and classified. The results showed that: 1) The determination condition of drug solubility is that the
highest single-dose drug can be completely dissolved in aqueous buffer within the range of pH 3.0—-8.0 at 38.5 T .
2) The Do calculation results showed that ampicillin, lincomycin and lomefloxacin hydrochloride were classified as high
solubility drugs, while amoxicillin, doxycycline and digoxin were classified as low solubility drugs. 3) The effective
permeability (Peff) of metoprolol in the duodenum, jejunum and ileum were 1. 45 X 10°*, 1.05 X 10" and
1.18%x 10™* cm/s. respectively. And their absorption fractions (Fa) were all greater than 85 % and were not affected
by pH. indicating that the drug can be used as the boundary of permeability classification. 4) According to the

measurement results of solubility and permeability, seven model drugs were classified by BCS. Metoprolol was divided
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into Class 1, doxycycline and digoxin were divided into Class 2, ampicillin, lincomycin and lomefloxacin hydrochloride

were divided into Class 3, and amoxicillin was divided into Class 4. In conclusion, this study preliminarily determined

the conditions for the determination of solubility and permeability of canine drugs, and provided data support for the

establishment of BCS classification system for canine drugs.

Keywords biopharmaceutics classification system; dogs; solubility; permeability; metoprolol
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Fig. 1 Core temperature of Beagles in

different feeding conditions

®1 ATEBMERMALN pH 247

Table 1 pH analysis in different gastrointestinal tract sites
R A =47 &y 1 iz
Condition Gastric Duodenum Jejunum Ileum
B Feeding 3.8+0.7 6.4+1.1 7.8+1.0 7.5£0.6
B Fasting 5.4+0.8 6.1+0.4 7.8+0.7 7.3+1.2

2.2 HERIAYIMIRE L

K HPLC 5 4578 245 4y iy e 11 A A28 vk
JE (g /mL) SR AL A 0 TR CAD O A A8 A 225 1l B
Mgk, 2 R 7 PR RIZG Y AR IR L RY R
25 vk B 5 T R Z R AP IR R
2.3 HMBRMBESK

TR 245 40y 1) ST A s A R ) 4 R LR 3, vk
FARTIMR ER IR VD B R ICIK R Z W pH B
M 358 A, LAt 25 4 % A7 W) S A A5 Ak . AR B 25 4 7 i
Vi ik B2 2 S DA S AU T 4 0 ik B SRy 5 P X A AR 25 9
A Do #E4T 14028 85 R W3R 4, Hrp B 527y
MR VE IR F Ml o0 S AR A B 20 T AR R
T8 R AR TR 36 VD LR 6 T IR B A3 A o VS A I

2.4 EREBRERGEPMNSEN

FEAR AR pH T, E4EIE R AE /N 45 X I B B
BYEWE 2 fg 5. B ER, B IR (400 pg/ml)
FE/N 25 B B 33 M K MR IR < 1 48 i > Il
W=>a b, b e+ 4R B B A R
B 1.4 £ . FR W24 W 0 W i T g T AN [m] Y
i, AT #iE pH X SEFEIE IR B &P, 7 2
A pH &4 (pH 6.8 1 7. 6) 20 I %E T EFEWK IR
() Peff fi. 25620, pH 5400 B 9k 2 1 9F SE 4T
IR S, AR AE A+ 48 B 25 B R [l gy v 7 3 3 1
A BERR(P=0.86), # 4 B/7RTH pH6.8
B SEFEIE AR AE /N 25 DX 38 B 1 W e 43 05 Peff {H
— 3, H Fa(H¥ KT 0. 85, BB 4K E T



154 hOE R R R 2022 4F %5 27 &

BB FEMFA 1.6 F1 1.7 A%, 2 W rb o B2 B0 W A0S0 R
AT AR (4,40 F1 400 pg/mL) HYRAEH  mEREGF . & 41 LB KA Peffl {25 5+ 0

IRTEZS i BEAT DAL VETE L Pell (HULIEN 3. BIFR4E St (P=0.3D). Z8 EAFFC R KA K

KB GYAE PR TR S 1 Pell (HZ R MW al DME IR W B E 10 0 Sk 25 W i .

F2 BEERAGYHNIRAERLZ
Table 2 The standard curve of model drugs

25 o o /il £ 7 R HXRE R
Drug Standard curve equation Correlation coefficient
B 5575 Ak Amoxicillin Y=257.73X+9.06 0.999 9
ZFPEH Ampicillin Y=917.31X+5.39 0.999 9
£ P§ 3 % Doxycycline Y=449.12X+2.71 0.999 9
M55 2F Digoxin Y=188.18X—0. 64 0.999 9
A% ZE Lincomycin Y=2380.59X+3.43 0.999 9
W £V A Lomefloxacin hydrochloride Y=2894.07X—81.49 0.999 6
FE LI K Metoprolol Y=1448.68X—0.12 0.999 8

x3 HYEASEpH THFEHAEBE
Table 3 Equilibrium solubility of drugs at different pH values

25
Drug pH 3.0 pH 5.0 pH 6.8 pH 7.6 pH 8.0
B 5575 Ak Amoxicillin 3.40 3. 50 3.41 3.66 3.56
ZFPEA Ampicillin 13.18 12.63 10. 00 11.54 12.99
Z ¥ &K Doxycycline 0.51 0.57 0.52 0. 60 0.59
Hb =2 Digoxin / / / 0.06 0.09
WA % ZE Lincomycin 38. 20 39.01 38.00 40. 20 40. 23
hER % £V 2 Lomefloxacin hydrochloride 15. 64 15.73 15. 60 20. 35 28. 06
FEFLIE K Metoprolol 32.75 28.83 16. 11 18.76 19.03
T4 AYBAMBESE
Table 4 Solubility classification of drugs
29 Ml /mg  WHFE/(mg/mL) R B BCS 432
Drug Does Solubility Does number  BCS classification
B 55 75 Ak Amoxicillin 110 3.40 1.35 1%
AR PEA Ampicillin 110 10 0.46 &
%435 % Doxycycline 100 0.51 8. 17 fi&
M7 3 Digoxin 10 0. 06 6.94 S
M8 % Lincomycin 220 38.00 0.24 =1
R U £V B Lomefloxacin hydrochloride 110 15. 60 0.29 =3
FEFE ¥ /K Metoprolol 125 16. 11 0.32 =
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Table 5 Absorption fraction of metoprolol in different intestinal sites

7= YDA HBIER/(X107" cm/s) W o E/ BiEME
Intestinal site Effective permeability Absorption fraction Permeability
T 46 Duodenum 1.45£0.17 95 [
Z M Jejunum 1.0540.15 86 =1
[l 7 Tleum 1.1840.32 90 =2

T
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Fig. 3 Permeability of metoprolol at different concentrations

2.5 HEEAGYRSEN

fifi Fi SPIP J7 3kl 1 7 Fh R I PR % 0L 25 4
(M Rp BB, LEFCIK R AN Rt T8
BRI RN E 5, KPS E
F 5 RACWE IR AT 2 N B i L B SV AR 2R
PEAK AT B R SRR 5V B A FEA IR B B

2.6 HEHYPENATIZEDE

HRAE 25 W) V5 it 2 5 1 08 38 PR 5 X 7 Fh A
RIZIYHEAT A W) 25 ) 2% (BCS) 4325, &L 4 FT 7R
TEFTA 290 b, R FEI8 K993 Class 1 26, Z V53
Z ML WS> N Class 2 28 &SV AT E £ |
LRI VD B W 4y~ Class 3 2, Bl L 94 MR 43 Ky
Class 4 25,

3 W R

0 S 25 40 % 117 B O 8 S T 003 R A AR T
K25 2570 2 0 2 R 58 (BCS) I JF & 2 2 5
B Lt R 25 0 1 3 N B T R AT
H 025 % fif BE i o 2 F 25 T AN B il (GD
A AN RD L IR R R TR i R AG
J5 2 AR R 3l A B S 5O B BCS 1 i
FE AR UE AT R4

b R R RV A R 0 TR EL IR B 2 U A A
fEobi A B b 22 . 5 AL 37 C) 4
(39 CH MG (41 °C) B FE AR A58 45 R i
NRARIRIE 38.5 °C . TEBLARAF R IAS Y 7 Ff A5 Al



156 RIS | N S S

2022 4F 55 27 %

o BEAB[YMSEMESN
Table 6 Permeability analysis of model drugs

i HRBER/ b o 22 BEM Sk
2y

(X107* cm/s) Standard Permeability
Drug

Effective permeability

deviation (SD) classification

P SL PG AR Amoxicillin

Z R FEM Ampicillin

ZPEH £ Doxycycline

5 Digoxin

MR ZE Lincomycin

hWR % £V 2 Lomefloxacin hydrochloride

FHE /R Metoprolol

0.48 0.05 ik
0.62 0.21 (IS
2.76 0.53 =
1.43 0. 26 =
0.22 0.08 i
0.72 0.15 {8

.05 0.33 =1

W
T

Number of drugs
)
T

O ' )
e =2 LEN
Class1 Class2 Class3 Class4
24285
Drug category

B4 BRBEGYNEYHTZSE

Fig. 4 Biopharmaceutics classification of model drugs
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