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A variety of drugs are continuously or intermittently administered to patients during
general or regional anesthesia. Pharmacotherapy should also receive priority compared
with several treatment modalities including nerve blocks for chronic pain control. There-
fore, pharmacology may be fundamental to anesthesia as well as pain medicine. Phar-
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of drug transfer between compartments is determined initially. Ordinary, linear differen-
tial equations are constructed based on the kinetics. The Laplace transforms of these
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pharmacokinetic equations using the aforementioned principles.
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Fig. 1. ADME (absorption, distribution, metabolism and excretion).
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Fig. 2. Zero-order (left panel) and first-order (right panel) kinetics. X: amount of a drug. t: time in h. X, = 100 mg, k: elimination rate constant (mg - h™

for zero-order kinetics and h™ for first-order kinetics).
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Fig. 3. Two compartment mammillary pharmacokinetic model. I: input.
k;: mirco-rate constant from compartment i to compartment j. V;: vol-
ume of distribution of compartment i. Here, i =1, 2.
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Fig. 4. Time-concentration curve after an intravenous bolus of a drug following two compartment pharmacokinetic model with first-order elimination
(left panel). The A, and X, are the slopes of distribution and elimination phases in the semi-log graph, respectively (right panel).
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Fig. 5. Time-concentration curve after zero-order infusion of a drug following two compartment pharmacokinetic model with first-order elimination.
Note that pharmacokinetic equations during and after infusion are different (left panel). Assuming that infusion duration (DUR) is 20 min, plasma
concentration reaches its peak at the end of infusion (20 hours). This peak concentration is as follows.
Rate-C,-(1-¢*™) Rate-C,-(1-¢"™)

4 A
Plasma concentration declines after the peak concentration. The A, and X, are the slopes of distribution and elimination phases in the semi-log
graph, respectively (right panel). After the end of infusion, the followings are numerical values (DUR = 20 hours).
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