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Time to steady state (SS) is determined by Volume of distribution (V) and Clearance (Cl) & steady state concentrations are determined by Clearance (Cl). Accumulation is determined by the
relationship between dosing interval and half-life. Ciprofloxacin PK (30 mg/kg) in infected rat was modelled and simulated for IV infusions and bolus dosing for different durations. Time to SS, SS
concentrations, and accumulation was determined.

AUCβ > 80% of total AUC
β phase = Elimination phase
β t1/2 =2.94 h
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IV constant rate infusion of Ciprofloxacin of 30 mg/kg over 12 h in rats

4-5 half lives to reach > 90 % steady state 

Infusion period = 12 h ( ~ 4 half lives)

Time to SS function of V & Cl
T1/2 = 0.693* V/Cl

SS conc. function of Cl
Css = Dosing rate/CL

50% steady state 
conc at 1 t1/2 [2.94 h]

Model 
simulated 

Constant rate
infusions

Model simulation of IV bolus 
30 mg/kg at different dosing 

intervals (DI)

Steady
state 

Infusion 
time

50 % 1 half-life

75% 2 half-lives

87.5 % 3 half-lives

90% 4 half-lives

Regimen Outcome

Dosing interval = 
Elimination t1/2

steady state concentrations 
achieved after dosing for  
4-5 half-lives.

Dosing interval <  
t1/2

Accumulation increases 
with decreasing interval

Dosing interval > 
t1/2

No accumulation. Cmax
remains same following 
each dose

Parameter Estimate
A (μg/ml) 20
B (μg/ml) 5
α (h-1) 4.210
α t1/2 (h) 0.165
β (h-1) 0.236
β t1/2 (h) 2.938
Cl (ml/h/kg) 1157.6
Vc (ml/kg) 1200
Vt (ml/kg) 2852

DI =t1/2
DI =0.5 t1/2

DI =2 t1/2

2 Compartment model fit to IVPK of 
Ciprofloxacin in rat  (30 mg/kg)

• 12 hours of CR infusion required for 
Ciprofloxacin to reach 90% SS 

• 90% SS concentration was ~ 2 μg/ml

• SS achieved when bolus DI = t1/2

• Accumulation observed when bolus
DI = 0.5* t1/2

• No accumulation when bolus DI = 2* t1/2

References:
1. Gabrielsson J & Weiner D. Pharmacokinetic and Pharmacodynamic data analysis: Concepts & Applications. 3rd ed. Swedish Pharmaceutical Press 2. 
2. Yedle et al. 2023. Neutropenic Rat Thigh Infection Model for Evaluation of the Pharmacokinetics/Pharmacodynamics of Anti-Infectives. Microb.Spect. 11(4)


