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Abstract: Objective Based on the physiological engine PBPK model, the prediction accuracy was evaluated with metoprolol
sustained-release tablets, aminophylline sustained-release tablets, indapamide sustained-release tablets and omeprazole enteric-
coated tablets as tool drugs. Methods The related parameters of aminophylline sustained-release tablets, metoprolol tartrate
sustained-release tablets, omeprazole enteric coated tablets and indapamide sustained-release tablets were brought into the
physiological driving v1.0 platform to predict the blood concentration and calculate the pharmacokinetic parameters. One tablet
(indapamide 1.5 mg, omeprazole 60 mg, metoprolol tartrate 50 mg, aminophylline 100 mg) was given to male beagle dogs. Venous
blood collected from dog forelimb before administration and 0.5, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 7.0, 9.0, 12.0, 16.0, 24.0, 36.0, 48.0 h

after administration. A method of ultra-high performance liquid chromatography triple quadrupole tandem mass spectrometry
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(UPLC-MS/ MS) was established for the determination of beagle dogs' blood drug concentration, and the pharmacokinetic
parameters were calculated. The correlation between the predicted results and the measured results was analyzed, and the error of
pharmacokinetic parameters was analyzed. Results Successfully established a human-driven human body and beagle dog
extrapolation PBPK model , The predicted results of the aminophylline sustained-release tablets, omeprazole enteric-coated tablets,
metoprolol sustained-release tablets and indapamide sustained-release tablets in the Beagle dog extrapolation model compared with
Beagle's in vivo data, The correlation is 0.9331, 0.9743, 0.9188, 0.9658, The C,,, error of the pharmacokinetic parameter error
analysis were 22%, 27%, 10%, 32%, AUC errors were -13%, -9%, -14%, -6%, The error of T, were -40%, -15%, 25%, -110%, The
error of T,, were -17%, -11%, -46%, 52%. The difference between 7, and ¢,, were large, and the prediction error of omeprazole
enteric coated tablets was less than 25%. The C,, and ¢,, prediction errors of indapamide sustained-release tablets are large, which
may be caused by the fact that the total amount of digestive fluid in the digestive tract of dogs is less than that of people, making the
dissolution of indapamide more difficult. Conclusion The PBPK model based on physiological engine could accurate predict
pharmacokinetic characteristics. of the absorption with metoprolol sustained-release tablets, aminophylline sustained-release tablets
(BCSI), class indapamide sustained-release tablets and omeprazole enteric-coated tablets(BCSII).

Key words: Physiological engine; PBPK model; pharmacokinetic parameters; Beagles; accuracy prediction
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Fig.1 Schematic diagram of different interactions within
physiological engine
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Table 1 Calculation method of tissue distribution
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X and Y - characteristics of drugs with different pH; pK, - acidity
coefficient; pHyy and pHp - dissociation degree of drug in intracellular
fluid and blood
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Table 2 Parameters required for test drug to be put intoPBPK model
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Table 3 Predictive pharmacokinetic parameters of each sustained release preparation in beagle dogs

ZH AL AT 0 TR SR T R UL 5% g i A A
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Table 6 Pharmacokinetic parameters of each sustained-release tablet in a single dose of beagle dogs (n=6)
ZH LA AR WAMREICE RGBT WERMEER bk EgER R
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Cha pgmL™! 4.11+0.18 0.19+0.04 0.98+0.11 0.88+0.12
tin h 4.99+1.17 7.03+4.44 3.91+1.08 3.15+0.43
AUC,., pg'mL ™ "-h 48.38+9.02 4.69+0.78 8.56+0.36 20.134+3.48
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Fig.4 Predicted and experimental values of blood drug concentration of four sustained-release preparations in beagle dogs
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Fig.5 Regression analysis of predicted and measured values of four sustained-release preparations in Beagle dogs
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Table 7 Error analysis of predicted and measured values

2.5

of aminophylline in beagle dogs

B8 A SEME TUE TR 2%
T s h 3.17 2.26 —40
Can pg'mL ! 4.11 5.29 22
tn h 4.99 4.26 —17
AUC,, pgmL “h 4838  42.68 —13

3 iTig

FEATIE 58, A8 F AR 31K 5 1) PBPK 5% A2 Tl
TP 5y K R G (BCSO LK MR ARG R v

R8 EANBEABRERERERFTNESSEIR
EZah
Table 8 Error analysis of predicted and measured values

of metoprolol in beagle dogs

ZH AL SCOME TOINE TR 2%
T h 1.50 1.99 25
Chrax pgmL ™ 0.19 0.21 10
tin h 7.03 4.82 —46
AUC,., pgmL "“h 4.69 4.13 —14

R9 LEEARNEENMER R BNES KNUERES T
Table 9 Error analysis of Omeprazole predicted and

measured values in beagle dogs

S B SEMME BOME TR ZE /%
Thue h 2.67 2.33 —15
Co pg-mL! 0.98 1.35 27
to h 3.91 3.52 —11
AUC,.  pgmL “h 8.56 7.88 —9

A A0 PR S FEI% /R G2 v W BCS TIK A B SE 1o e iy
VA AN T W S R A A PAD ) L 24 9 T T
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Table 10 Error analysis of Indapamide predicted and

measured values in beagle dogs
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