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Evaluation on the efficacy of moxifloxacin hydrochloride based on
physiological pharmacokinetic models
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Abstract: This study is to establish and validation in vivo models of moxifloxacin based on the theory of
physiologically based pharmacokinetics (PBPK), and then to predict the distribution of moxifloxacin in human
venous return and organ such as lung, spleen and so on. The efficacy of moxifloxacin and its pharmaceutical prepa-
rations were quantified by comparing the pharmacokinetic parameters with the minimum inhibitory concentration
of related pathogenic bacterium. The results showed that the anti-infection efficacy of pharmaceutical moxifloxacin
preparation in the corresponding organs was basically the same. The PBPK model of moxifloxacin preparations
can be more accurately described the pharmacokinetic of anti-infective drugs in human, it is suitable for the effica-
cy evaluation of anti-infective drugs and provides a strong basis for the corresponding scientific research and scien-
tific supervision.
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Table 1
tion constants; IgP: Apparent partition coefficient; CL: Clearance

Physicochemical data of moxifloxacin. pK : Dissocia-

rate; P. Effective permeability

Physicochemical parameter Data Source
Molecular mass 401.44 [9]
Solubility/mg-mL* 27.50 [10]
pK, 6.3 (acid) [11]

9.3 (base)
IgP 1.9 [11]

Mean precipitation time/s 900 Gastroplus default

Diffusion coefficient/cm?-s*  0.75x10° Gastroplus default

Partical size/g-mL™ 1.2 Gastroplus default

CL/mL-min™-kg™ 7.871 Estimated by ADMET
Predictor™

Human P_/cm-s™* 1.05x10*  Estimated by ADMET

Predictor™
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Figure 1 Physiologically based pharmacokinetics (PBPK) model-
validation results for in vivo data of moxifloxacin administration in
human (iv). The square represents the results of the corresponding
blood concentration time points in the literature, and the curve is
the blood concentration curve calculated by the model

2 BRREAVEASELARETAYRETESE
HEIEMN

K A Lukacova 77 2 v 5 £ e 55 7 Vb B 7E AN [R) 4
HEE K KA, (Z2), FI T4 71 & 400 mg .1k 45 4
24 h L FE E K AL B A R TR B A B &R e ) B
WE A 2, 45 R WK 20 TR IR G R A
B TR IUE R A A, FErR I 0~24 h N IR 5L
PG Vb B 23R B KT B A, BT IR s R R ) T —
JE B VE 9 PD it R ik 39 R IE %) 24 WAk 8 il 2 A R
T P TR e (1) SRAE 5 bR TS B Ty o B SRR BB, R
JFED G S 2 A 25 VR FE AR

MR % 2% B 1O 25— f1 28, 20 vk AN [ 45 24 77 K
11 AUC, ,,, & C,..c MRS FE#lkGZikmBAE
PRECIR I F] = C L, & AUC,,, KT (3R 3).

Table 2 The K, and f, values of moxifloxacin in tissues and
organs
Tissue/organ K, f,
Lung 1.588 0.289
Skin 1.727 0.266
Spleen 2.071 0.222
Reproductive organ 2.542 0.181
Brain 2.720 0.169
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Figure 2 Concentration prediction of moxifloxacin in different tissues in healthy subjects after po (A) or iv (B)

Table 3  The pharmacokinetic parameters of moxifloxacin in

human receiving moxifloxacin oral and intravenous injection
Organ AU_CO,24 J/ug-mL*h? _ C,n/hg-mL*

iv po iv po

Venous return 41.10 36.96 5.73 3.05

Lung 63.24 58.67 9.08 4.84

Skin 70.66 63.51 8.90 5.19

Spleen 85.03 76.45 11.67 6.32

Reproductive organ 104.08 93.56 13.35 7.68

Brain 111.58 100.32 14.98 8.28
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0241/ MIC values of moxifloxacin in human receiving moxifloxacin oral and intravenous injection. (+): Gram positive

bacteria; (-): Gram negative bacteria. MIC: Minimum inhibitory concentration

_ _ _ j AUC, ,, MIC
Disease Pathogenic bacterium Organ MIC,/mg-L - 0o
Community-acquired bacterial pneumonia Streptococcus pneumoniae (+)  Lung 0.25% 253 235
Acute bacterial sinusitis Streptococcus pneumoniae (+)  Paranasal sinuses/brain 0.25%2 446 401
Complicated skin and skin structure infection Enterobacter cloacae (-) Skin 2120 35 32
Intra-abdominal infections Enterococcus faecalis (+) Abdominal cavity/spleen 8-16% 5-11 5-10
Staphylococcus aureus (+) 0.12% 709 637
Pelvic inflammatory disease Neisseria gonorrhoeae (-) Reproductive organ 0.015%! 6987 6237
Plague Yersinia pestis (-) Venous return 0.06-0.25 164-685 148-616
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