Unit Il & IV
Basics of Pharmacokinetics

e Duration of drug therapy ranges from a single dose of drug for acute conditions to drugs taken
lifelong for cronic conditions.

e Frequency of administration of drug in a particular dose is called as dosage regimen

e Kinetics of drug absorption, distribution, metabolism and excretion and their relationship with
pharmacological, therapeutic or toxicological response in men and animals ------
Pharmacokinetics

Plasma Drug Congentration-Time Profile after oral administration of
single dose of drug




Two categories can be evaluated from a plasma congentration time profile-

Pharmacokinetic Parameters

Pharmacodynamic Parameters

Pharmacokinetic Parameters-

Peak plasma concentration (C_ ) — It is expressed in mcg/ml. It gives the
rate of drug absorption. It depends upon-

-dose administered

-rate of absorption

-rate of elimination

Time of peak concentration (t,,,, ) - It is expressed in hours. It gives the rate
of drug absorption. Onset time and onset of action is dependent on t,,,..

Area under the curve (AUC) - It is expressed in meg/mi*hours. It gives the

extent of absorption. It is the important parameter in evaluating the
bioavailability of drug from its dosage form.
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Pharmacodynamic Parameters-

Minimum effective concentration (MEC)

Maximum safe concentration (MSC)

Onset of action

Onset time

Duration of action

Intensity of action

Therapeutic range

Therapeutic index - The ratio of maximum safe
concentration to minimum effective concentration of the drug
is called as the therapeutic index i.e. MSC/MEC.

= Order of a reaction - The manner in which the concentration
of drug influences the rate of reaction or process is called as the
order of reaction.

= For a general reaction,
dC/dt = -KC"
K= rate constant
n = order of reaction
n = 0, zero order Kinetics
n = 1, first order kinetics

Basically three types of kinetics are encountered-
Zero order kinetics

First order kinetics

Mixed order kinetics
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» Zero order kinetics (constant rate process)
dC/de = -KC?=-K,;
order rate constant in mg/min
After rearrangement and integration the comes out tobe,

slope= -K/2.303 and y-intercept = Logc,, | ,l.l l\“\
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x First order half life
ty2 = 0.693/K




» Mixed order kinetics (Nonlinear Kinetics)
Sometimes the kinetics of the pharmacokinetic processes

fluctuates from predominantly first order to predominantly zero
order, therefore such kind of kinetics is called mixed order
kinetics. Mixed order kinetics is called dose dependent kmene&q

nonlinear kinetics.
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x Example- ‘ \
Drug absorption of vitamin C
Drug distribution of naproxen \

Drug elimination of riboflavin
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» Nonlinearity is usually seen when the

arriers or enzymes which are

Methods for Analysis o
Pharmacokinetic Data
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