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102.99% .97.60% ~105.90% , £ o F7 AUCy . 89 90 % EAZ X 18] 34 12 A 2l h) 1) 48 5 4069 80% ~125% Z W o 454 : 7% PBPK AL A
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Establishment of Physiological Pharmacokinetic Model of Cefdinir in Healthy Volunteers and Its Application
WANG Nanxi,ZHAI Xuejia,ZHU Chaoran,ZHANG Xinlin,LYU Yongning(Dept. of Pharmacy, Union Hospital,
Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, China)

ABSTRACT OBIJECTIVE: To establish physiological pharmacokinetic (PBPK) model 6f cefdinir in healthy volunteers, and to
predict pharmacokinetic process of cefdinir in volunteers after oral administration.. METHODS: Using “toubao dini” “cefdinir”
“logP” “pKa” as keywords, related literatures about physico-chemical constants of cefdinir were retrieved from CNKI, ScienceDi-
rect, PubMed and other databases; according to related guidelifies and preliminary clinical trial plan of FDA, GastroPlus™ 8.6 soft-
ware was used to establish PBPK model of oral administration of ‘cefdinir; the effectiveness of the model was evaluated by multiple
error. The model was used to simulate the abSorption of cefdinir in the gastrointestinal tracts. The bioequivalence of test preparation
and reference preparation were evaluated through“single and population (7=500) simulation tests using ¢ and AUCo-.. of cefdinir
reference preparation (capsule'and, granular formulation) as factors when release rate #s. =15 min (i.e. accumulatively released
85% within 15, min). RESUETS: The blood concentration-time curves of cefdinir predicted by PBPK model fitted well with mea-
sured value (R°=0.95); the pharmacokinetic parameters (Cumu, fme, AUC,-.. ) were close to measured results, and the multiple er-
rors weretless than 2. After oral administration, cefdinir was mainly absorbed by the intestinal tract (45.6% ), especially by seg-
ment 1 of jejunum (14.8% ) ; the absorption amount was significantly lower than the release amount of absorption site, and reached
the maximal value (about 40% ) within 4 h. The results of single simulation test showed that there was no statistical significance in
Cor and AUC,-. between cefdinir test and reference preparations (P>>0.05). The results of population simulation test showed that
the relative bioavailability of cefdinir test particle and test capsule respectively were 99.01%-102.99% and 97.60%-105.90% ; 90%
CI of ¢ and AUC,-.. values were within 80% -125% of reference preparation. CONCLUSIONS: The PBPK model is accurate
and reliable in this study, can provide reference for pharmacokinetic study and bioequivalence evaluation of cefdinir preparations.
Test preparation and reference preparation are equivalent.

KEYWORDS PBPK model; Cefdinir; Pharmacokinetics; Gastrointestinal absorption; Bioequivalence
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395.41, I 4 0.988 mg/ml, 57K 5341 %% (logP) >~ —0.16,
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Fig 1 Comparison of blood concentration-time curve pre-
dicted by PBPK model and measured blood concen-
tration-time curve
A. particle; B. capsule
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Tab 1 Comparison of pharmacokinetic parameters of cef-
dinir predicted by PBPK model and measured value
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Fig 2 The absorption of cefdinir after administration pre-

dicted by PBPK model
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Fig 3 The absorption-desorption curve predicted by PBPK
model
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Tab 2 c¢u and AUC,-.. of cefdinir preparation simulated in

single simulation test

Py il Coog/ml AUGy..,ng shyml W RAIFIRE %
1 TR 63076 39721 57
P lie i 63178 3975 57
Zikle 63076 395511 4553
Pt 630,71 39545 455
2 S 568.93 38603 “4a
P L 592.66 37272 491
i 62854 39383 4533
Sl 59784 38029 B85
3 ik 613.04 38819 467
S 623.90 3918 4514
i 61477 38713 4455
BH b 630.16 39511 4548
4 SR 62370 39289 452
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ZiRles 63097 39619 4560
BH ik 606.03 38289 44,05
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Tab 3 cun, AUCi-» of cefdinir preparation simulated in pop-

ulation simulation test and bioequivalence evaluation

Cux AUCy- b -

P e D pyse

I ZBk 70400 975%,1020% 41307 97.3%,1022%  99.74 49
SHER 70573 41414

FIRIE 69837 977%.1028% 40832 975%,1024%  100.00 24
SHRTE  698.69 40849

) ZHEFR 67416 977%,1042% 39976 1004%,1055%  102.99 4
SHER 66123 38817

FHRIRE 70401 1042%,1119% 41213 1023%,1095% 10590 i
SHURE 65145 38907

3 iR 67598 963%,1007% 40137 966%,1014%  99.01 4
SHEK 68606 40537

B 66904 93.9%,982% 39802 95.1%,1000%  97.60 24
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SHER  699.63 41062

ZRBE 70210 1018%,1066% 41163 101.0%,106.1% 10360 24
BURE 61352 39730
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