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1. An antibiotic was given by IV bolus injection at a dose of 500 mg. The apparent volume of distribution was
21 L and the elimination half-life was 6 hours. Urine was collected for 48 hours and 400 mg of unchanged
drug was recovered.

(1) What is the renal clearance? (5 points).
(2) Please explain whether there is renal reabsorption or secretion. (5 points)

(3 3% hoi oA AR RA 1B 42 )

2. The followings are the values of total body clearance of drug-A and drug-B:
Drug A: 1300 ml/min
Drug B: 26 ml/min
Both drugs are mainly metabolized by CYP2C19. Which drug is likely to show the greatest decrease in
hepatic clearance in a patient who is a CYP2C19 poor metabolizer? (3 3¥ /030,89 A2 2% 42 ) (5 points)

3. Acephalosporin (k= 0.2 hr'', Vd = 10 L) was administered by IV multiple dosing; 100 mg was injected
every 6 hours for 6 doses. What was the plasma drug concentration 4 hours after the 6™ dose if the 4™ dose

was omitted. (5 points)

GR# /i A R M B/AE)

4. Based on the following pharmacokinetic data for drug A, B, and C:
(1) Which drug takes the longest time to reach steady state?
(3% % /o309 A2 AL 18 72 ) (5 points)
(2) Which drug would achieve the highest steady-state drug concentrations?
(3F 3 a3t A B2 A038 72 ) (5 points)

Drug A Drug B Drug C
Rate of infusion (mg/hr) 10 20 15
K (hr'') 0.5 0.1 0.05
CL (L/hr) 5 20 5
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5. One drug is used for the treatment of ventricular tachyarrhythmia, and its therapeutic range is 4-8 mg/L.
When a 250 mg tablet is administered orally to a 70 kg normal healthy subject, the following

pharmacokinetic parameters are obtained. (21 points)
The elimination half life (;2) =3.0h
The apparent volume of distribution (Vd) = 2.0 Likg
The absorption rate constant (ka) = 2.8 h’!
The intercept of the plasma concentration-time profile = 2.0 mg/L
The fraction of dose absorbed (i.e. reaching the general circulation) = 85%
Answer the following questions based on the above available information and appendix. In addition, a linear
and one-compartment pharmacokinetics is followed.
(1) Determine the peak time (fa) and peak plasma concentration (Cpax) following the oral administration

of a 500 mg tablet.
(2) How many tablets (250 mg strength) will be required to control arrhythmia?
(3) Determine the absorbable amount of drug remaining at the site of administration (X;) after oral

administration of a 500 mg tablet.
(4) Determine the amount of drug in the body and/or blood (X3) at 2 time when the rate of absorption is
equal to the rate of elimination after oral administration of a 250 mg tablet.

6. It is necessary to administer a drug as an intravenous infusion to achieve therapeutic efficacy in a 100 kg
patient admitted into a hospital. The true steady-state plasma drug concentration is determined to be 6 mg/L.
The related pharmacokinetic parameters of this drug are provided as follows: (16 points)

The elimination half life (;,2) =3.0h
The apparent volume of distribution (Vd) = 2 L/kg
The absorption rate constant (ka) = 2.8 hat

(1) Determine the infusion rate of drug required to aftain the true steady-state plasma concentration.

(2) Based on clinical consideration, is it possible to reach the true steady state after intravenous infusion?
Provide your detailed rationale.

(3) Determine the time it will take to attain the desired 95% steady-state condition in this subject.

(4) Based on the answer of question (3), what is your suggestion if this drug is still considered to administer
via an intravenous infusion to this patient?

7. This figure shows two plasma drug concentration-time curves after administration of same dose (i.e. 500
mg) of same active drug to the same subject. The area under the plasma drug concentration versus time
curve is 40 and 66 mg - h /L for F and G, respectively. Base on your biopharmaceutical knowledge; please

~ provide five possible reasons which may result in the difference between G and F. The detailed rationale is

necessary. (15 points)

Plasma drug concentration (mg/L)

Time _[h)-
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8. EH Sz g4 E g — £ 4 A (one compartment open model) > £ & B AFiE Ry LI B A HERR Y
B — 5% /1% (first-order kinetics) ' 3R F 7| & FAZ 4L ithF ) Eaibfgsr H el B TR 6w
FRAEC)RFMOMMBE I B ATA4aM B H 5 3ay B TFBF ZRA - (18 points)

(1) ZBHCEHLEHIRAS  CEUTHEARERERYS —F  OFRBERERSBEF -
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(3) B4 4BEORBET » BAMHRESELBEZIRAURFTHERETHLESTS—F 25K
E B EMEAMTA R EFRER -

[Appendix]
Ln 0.05 =-3.0 Log 0.077 =-1.11 2077 = (.93
Ln0.231 =-1.47 Log 0.231 =-0.64 g2%=0.80
Ln 0.693 = -0.37 Log 0.693 =-0.16 e =000
Lon2.8=1.03 Log 2.8 =045 o "2 {7
Ln3=1.10 Log 3 =0.48 3 =0.05
Ln9=220 Log 9 =0.95 g7 =123%1nt
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