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Problems

Q2 

DOSE CURACILLIN STEADY-

STATE CONCENTRATIONS 

(mg/L) 

BETTERMYCIN STEADY-

STATE

CONCENTRATIONS 

(mg/L)

0 0 0

100 15 25

250 37.5 62.5

500 75 190

1000 150 510

Two new antibiotics are marketed by a pharmaceutical manufacture. Reading 

the

package insert, you find the following information:

-What type of pharmacokinetics do each of these drugs follow?



Answer Q2

 A plot of steady-state concentration versus doses is a straight line for Curacillin, 

Since this relationship is a straight line for Curacillin, it follows linear or first-order 
pharmacokinetics

 A plot of steady-state concentration versus doses is a curved line for 
Bettermycin

Because the steady-state concentration versus dose plot is curved upward 
indicating disproportionally large increases in concentration after a dosage 
increase, Bettermycin follows nonlinear pharmacokinetics. The type of nonlinear 
pharmacokinetics is MichaelisMenten or saturable pharmacokinetics.
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Problems

Q3

 A patient with liver failure and a patient with heart failure need to be 

treated with a new antiarrhythmic drug. You find a research study that 

contains the following information for Stop abeat in patients similar to the 

ones you need to treat: 

 normal subjects: clearance = 45 L/h, volume of distribution = 175 L; 

 liver failure: clearance = 15 L/h, volume of distribution = 300 L; 

 heart failure: clearance = 30 L/h, volume of distribution= 100 L. 

 Recommend an intravenous loading dose (LD) and continuous intravenous 

infusion maintenance dose (MD) to achieve a steady-state concentration 
of 10 mg/L for your two patients based on this data and estimate the time it 

will take to achieve steady-state conditions



Answer Q3

 For Liver failure patient

LD= Css X Vd

LD = 10mg/L X 300 L = 3000 mg 

MD= Css X CL 

MD= 10 mg/L X 15 L/hr= 150 mg/hr

 Time to reach Css is 3-5 t1/2 , so to count the time required to reach steady 
state, t1/2 should be calculated:

t1/2= 0.693/ Ke , Ke= Cl/V 

Ke=15/300 = 0.05 hr-1

t1/2= 0.693/ 0.05 hr-1 = 13.86 hr

3 X13.9= 42 hr

5 X 13.9= 70 hr

So steady state will be achieved after 42-70 hr of intravenous adminstration



Answer Q3

 For Heart failure patient

LD= Css X Vd

LD = 10mg/L X 100 L = 1000 mg 

MD= Css X CL 

MD= 10 mg/L X 30 L/hr= 300 mg/hr

 Time to reach Css is 3-5 t1/2 , so to count the time required to reach steady 
state, t1/2 should be calculated:

t1/2= 0.693/ Ke , Ke= Cl/V 

Ke=30/100 = 0.3 hr-1

t1/2= 0.693/ 0.3 hr-1 = 2.3 hr

3 X2.3 = 6.9 hr

5 X 2.3=  11.5hr

So steady state will be achieved after 7-12 hr of intravenous adminstration



Problem 

Q4

 After the first dose of gentamicin is given to a patient with renal failure, the 

following serum concentrations are obtained:

 Compute the half-life and the elimination rate constant for this patient.

TIME AFTER DOSAGE 

ADMINISTRATION (HOUR)

CONCENTRATION (µg/mL)

1 7.7

24 5.6

48 4.0



Answer Q4

 Ke=-(ln C2- ln C1)/ (t1-t2)

Ke=-( ln 5.6-ln 7.7) / ( 1-24) = 0.139 hr-1

 t ½ = 0.693 / Ke

t1/2 = 0.693 / 0.0139 =49.8 ~ 50 hr



Problem Q5

 Average values of Michaelis-Menten pharmacokinetic parameters for 

phenytoin in adults are Vmax = 500 mg/d and Km = 4 mg/L. What are the 

expected average doses of phenytoin that would produce steady-state 

concentrations at the lower and upper limits of the therapeutic range (10–

20 mg/L)?

 MD = (V· Css)/(Km + Css);



Answer Q5

 phenytoin follows saturable pharmacokinetics, the Michaelis-Menten equation can be used for 
concentrations of 10 mg/L and 20 mg/L: 

 MD = (V· Css)/(Km + Css);

 where V is the maximum rate of metabolism, C is the substrate concentration,

and Km is the substrate concentration where the rate of metabolism = Vmax/2.

 For Css = 10 mg/L 

MD = [(500 mg/d)(10 mg/L)]/(4 mg/L

+ 10 mg/L) = 357 mg/d; 

 for Css = 20 mg/L 

MD= [(500 mg/d)(20 mg/L)]/(4 mg/L + 20 mg/L) 

=417 mg/d



Problem

Q6

 A new immunosuppresant, Noreject, is being studied in the renal transplant 

clinic where you work. Based on previous studies, the following area under 

the serum concentration/time curves (AUC) were measured after single 

doses of 10 mg in renal transplant patients:

 intravenous bolus AUC = 1530 mg · h/L, oral capsule AUC = 1220 mg · h/L, 

oral liquid AUC = 1420 mg · h/L.

 What is the bioavailability of the oral capsule and oral liquid?

 What is the relative bioavailability of the oral capsule compared to the oral 

liquid?



Answer 

Q6

 The bioavailability for the capsule and liquid are: 

 F = AUC PO/AUC IV ; 

 for capsule, F =(1220 mg · h/L)/(1530 mg · h/L) = 0.80 or 80%; 

 for liquid, F = (1420 mg · h/L)/(1530 mg · h/L) = 0.93 or 93%. 

 The relative bioavailability is: F /AUC Cap / AUC LIQUID ; 

 F relative = (1220 mg · h/L)/(1420 mg · h/L) = 0.86 or 86%.

 F= 0.8/0.93= 



The End


