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Typical plasma drug concentration-time curve obtained after a single oral dose of a drug and
showing various pharmacokinetic and pharmacodynamic parameters is depicted in figure. Such a
profile can be obtained by measuring concentration of drug in plasma samples taken at various
intervals of time after administration of a dosage form and plotting the concentration of drug in

plasma (Y-axis) versus the corresponding time at which the plasma sample was collected (X-axis).
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Itis defined as the minimum concentration of drug in plasma required to produce the therapeutic
effect. It reflects the minimum concentration of drug at the receptor site to elicit the desired

pharmacological response.
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MTC is the concentration of drug in plasma which gives therapeutic effect and above which

adverse or unwanted effects are precipitated. Concentration of drug above MTC is said to be in the

toxic level.
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The drug concentration between MEC and MTC represents the therapeutic range. In this range, the

drug is active without any toxicity.
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The ratio of MTC to MEC is called as therapeuticindex. Itis also defined as the ratio of dose required

to produce toxic or lethal effects to dose required to produce therapeutic effect.
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The beginning of pharmacological response is called as onset of action. It occurs when the plasma

drug concentration just exceeds the required MEC
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It is the time required for the drug to start producing pharmacological response. It corresponds to

the time for the plasma concentration to reach MEC after administration of drug.

(Cmax) Peak Plasma concentration gad¥! aeudld! xS,U1
2l Jaal Dolus polmiadl Jaae gy Lodie dule Jyimmll 0ty ol §eloadl dlimy 55,5 0adl 5o

g bl o

https://manara.edu.sy/




Z4

deol A
6)liol
el poliardl Juas 005 duds (Gomid | slug Jies) oliazadl sols (lac¥l 35U Gyladl o3l (£t
oo T 21 Jutan 055 dad (@il 05es) £ b1 spb (£33 Gy 3 35501 3l ¢ LLaYT Jine
MTC g MEC ¢ys pdy 0o sy i) Bdiy Crpax Blaty . o liaiadl Jons
Peak plasma concentration is the highest concentration the drug reaches in plasma.
The peak represents the point of time when absorption rate equals elimination rate of drug. The
portion of curve to the left of peak represents absorption phase i.e. when the rate of absorption is
greater than the rate of elimination. The section of curve to the right of peak generally represents
elimination phase i.e. when the rate of elimination exceeds rate of absorption. Peak concentration

is often related to the intensity of pharmacological response and should ideally be above minimum

effective concentration (MEC) but less than the maximum therapeutic concentration (MTC).
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Time of Peak Concentration is the time for drug to reach peak concentration in plasma. The

parameter is of particular importance in assessing the efficacy of drug used to treat acute
conditions like pain which can be treated by a single dose.
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Itis the maximum pharmacological response produced by the peak plasma concentration of drug.

Itis also called a speak response

Duration of action sl 8.
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Duration of drug action is the time period for which the plasma concentration of drug remains
above the MEC level is called as. It is also defined as the difference between onset time and time

for the drug to decline back to MEC.
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Half-life (t 4/,) is the time required to change the amount of drug in the body by one-half during

elimination. Itis important to determine the time between doses.
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AUC represents the total integrated area under the curve of plasma concentration according to
time from O to «. It expresses the total amount of drug that comes into the systemic circulation

after its administration.
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Bioavailability is a measurement of the rate and extent to which a drug reaches at the site of action
(because measuring of drug concentration at the site of action is not easy, the concentration is
measured in the systemic circulation)
When the drug is administrated intravenously, the bioavailability is 100% whereas it is less than
100% when the drug is administrated by other routes.
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Bioavailability studies provide useful information that is important to establish dosage regimen

and informations regarding the performance of the formulation
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Factors that influence bioavailability

First-pass hepatic metabolism: When a drug is absorbed across the Gl tract, it first enters the portal

circulation before entering the systemic circulation. If the drug is rapidly metabolized in the liver
or gut wall during this initial passage, the amount of unchanged drug that gains access to the
systemic circulation is decreased. For example, more than 90 percent of nitro glycerin is cleared
during a single passage through the liver, which is the primary reason why this agent is
administered via the sublingual route.

Solubility of the drug: Very hydrophilic drugs are poorly absorbed because of their inability to cross

the lipid-rich cell membranes. Paradoxically, drugs that are extremely hydrophobic are also poorly
absorbed, because they are totally insoluble in aqueous body fluids. For a drug to be readily
absorbed, it must be largely hydrophobic, yet have some solubility in aqueous solutions. This is
one reason why many drugs are either weak acids or weak bases.
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Chemical instability: Some drugs, such as penicillin G, are unstable in the pH of the gastric contents.

Others, such as insulin, are destroyed in the Gl tract by degradative enzymes.

Nature of the drug formulation: Drug absorption may be altered by factors unrelated to the

chemistry of the drug. For example, particle size, salt form, enteric coatings and the presence of
excipients (such as binders and dispersing agents) can influence the ease of dissolution and,
therefore, alter the rate of absorption.

Physiological factors and disease: malabsorption, hepatic failure, hepatic cirrhosis.

Food and drug interactions: presence of other drugs that inhibit or activate metabolizing enzymes.
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Absolute bioavailability is determined by comparing plasma levels of a drug after a particular route
of administration (for example, oral administration) with plasma drug levels achieved by IV
injection, in which the total agent rapidly enters the circulation. When the drug is given orally, only
part of the administered dose appears in the plasma. By plotting plasma concentrations of the drug
versus time, the area under the curve (AUC) can be measured. This curve reflects the extent of
absorption of the drug. Bioavailability of a drug administered orally is the ratio of the area
calculated for oral administration compared with the area calculated for IV injection if doses are
equivalent.
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Relative bioavailability measures the bioavailability (estimated as the AUC) of a formulation (A) of
a certain drug when compared with another formulation (B) of the same drug, usually an

established standard, or through administration via a different route.
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Chemical equivalence indicates that drug products contain the same active compound in the same

amount.
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Drug products are considered pharmaceutical equivalents if they contain the same active

ingredient(s), are of the same dosage form and the same route of administration.

:Bioequivalence gg.xJl 3ol ®
Cmae ¥ pal HEA | dsamsll 05 33 ol 53152l Ll 131 Liyun 080650 0lsls ing
(Ohotl I Ldgums de iy Ailoul BalL] 44eS)

g bl o

https://manara.edu.sy/




Z4

ojloJl

MANARA UNIVERSITY

LYo ni3lae o (Aeyaell i) LoleasS cnialSae LS 13) Liguo cnidlSae oliles ol pammis ptay
-Sgeedl 581 gl s (yldaasg (SCAd) iy de o udi)
Two related drug preparations are bioequivalent if they show comparable bioavailability and

similar times to achieve peak blood concentrations
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Drug products are considered to be therapeutic equivalents only if they are pharmaceutical

equivalents and if they can be expected to have the same clinical effect and safety profile
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Pharmaceutical Alternatives: Drug products are considered pharmaceutical alternatives if they
contain the same therapeutic moiety, but are different salts, esters, or complexes of that moiety, or
are different dosage forms or strengths (e.g., tetracycline hydrochloride, 250mg capsules vs.
tetracycline phosphate complex, 250mg capsules; quinidine sulfate, 200mg tablets vs. quinidine

sulfate, 200mg capsules.)
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