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When a drug is ingested in the body, what happens?

- The body acts on the drug :Pharmacokinetics sl 18,0l gl o alsll 555
- Thedrug act on the body : Pharmacodymanics 4150 Eanligl spuiadl le el sl 36D
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- In these two complex processes, numerous factors interfere to give

the final outcome.
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* Absorption
* Distribution
* Metabolism
* Elimination
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TISSUE RESERVOIRS
bound ¢ free
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Figure 1-1. The interrelationship of the absorption, distribution, binding, metabolism, and excretion of a drug and its conce
sites of action.
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* A drug should be absorbed from the site of adminstration into the

plasma T
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* To proévuce ﬁffect a drug much reach |ts site of action at
(2)‘appropriate concentration:.
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Factors affecting Drug Absorption

fe Drug pWical properties ———= e iy
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2 « Effect of pH on drug absorption v—’ﬂi\: § ) )
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4 * Blood flow to the absorption site v
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1 ¢ Expression of drug carriers such as “ P-glycoprotein”
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When pHs loss than pKy, When pH I greater than pKy,
the protonated forms the deprotonated forms
HA and BH* predominate. A-andB predominate,




























P-glycoprotein

* Multidrug transmembrane transporter protein

a.bs) e Transports various drugs and causes drug resistance! scavenging protein
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Mechanisms of absorption of drugs from the Gl tract
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passive |l characteristics 2 Jua

v'Passive diffusion : 0 35331 735 ke sazay &1t g diffusion
Along concentration gradient along 3555 831 g8 gall JI 3545 ledl gégall

s )UJ)\M ¢ Semi permeable membrane &Ual zLsw ¥ &iig concentration gradient

no need energy ATP
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s s LLC Major mechanism of absorption of drugs
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m Passive diffusion

Passive diffusion Passive diffusion
of a water-soluble of a lipid-soluble
drug through an drug dissolved
aqueocus channel in a membrane

or pore
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Mechanisms of absorption of drugs from the Gl tract

v’ Facilitated diffusion :

More specific mechanism

Specific transmembrane protein carriers ol &

Along concentration gradient, No energy needed Ce!
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Mechanisms of absorption of drugs from the Gl tract

v’ Active transport :

Involves specific carrier proteins

More specific to drug structure

Against concentration gradient (ow — Lou%

Needs energy AT?
Shows saturation kinetics
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Active transport
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Mechanisms of absorption of drugs from the Gl tract A s LS I Jaz3

e buiyi endocytosis

@ v Endocytosis and exocytosis : i e sl gl an Sz
pbouiy 343 vesicle dloyg>
Large sized drugs B12,D colind Lol s ozl s danssol
Endocytosis involves engulfment of a drug molecule by the cell bﬁ;&;mmx:
membrane and transport into the cell by pinching off the drug e

filled vesicle
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* The fraction of administered drug that reaches the

systemic circulation.Intact
* Determination of bioavailability : Lot el e

(1) Absolute B.A: Drug plasma levels of a given route
(PO)/Drug plasma levels of the IV route(100%).

Ab o 4 = ~ Po
( referred to the L.V route) Felai® S eeY o

Absolute Bioavailability is used when the drug is

o . % ..'
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Absolute Bioavailability

Biocavailability =

AUC
(injected)

AUC oral »x 100

AUC injected

Plasma concentration of drug

Drug given
orally

AUC (oral) \

N

i

administered

Time
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~Relative Bioavailability: P 5 AbsIWE J 4o o)
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drug is compared to a reference standard , both ... ..,
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being given by the same route ( other than cros el poizo B i S
intravenous) and in the same dose. This is known ="+ <t o
as relative bioavailability st

Relative bioavailability=AUC(test)/AUC(sﬂt/(!)
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Bioavailability is NOT Absorption !!

“*Absorption

It is only one of the steps separating drug
administration from its delivery to the site of
ACHION.  4) G5 Ui 5 ¢ ekl Aulac 8 50l AL 2ded] 8 ALEIS] Bl
e.g. adrug can be 100% absorbed froma 77"
given formulation but have nevertheless a low
bioavailability due to breakdown after absorption
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Factors that influence bioavailability

* First-pass hepatic metabolism > = @ o9o50 el LoOL! BB Thaes
* Solubility of the drug > cubos0ils)s ol ste o} achion
« Chemical instability >  ¢&uhs3 Gu eral slodi Uil ) db

* Nature of the drug formulation - ,,,ic | 0zps +ad
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First-pass hepatic metabolism

Drugs administered IV
enter directly into the
systemiccirculation and
have direct access to the
rest of the body.

Z—
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circulation

of«“‘i 2

6 Rest of
body m

Drugs administered orally
are first exposed to the

liver and may be extensively
metabolized before
reaching the rest of body.
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Bioequivalence: " =
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* Two related.drug preparations are !:)IOGQUIY nt if s s
they show-comparable bioavailability and sinilar +lss 1, bioequvalence
times to achieve peak blood concentrations. ladll Bl s g 53
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* Used to compare gengrlc products WIEh (3r|g|nal o115 bioavailabilty
M ("’_M s & alisy S, originator drug
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- Differences of less than 25% in bioavailability s
among several formulations of one drug will oriin 0(51'
it e "9in  panadlel
usually have no significant effect on clinical Coneria - pandar

outcome , hence such formulations can be called
as bioequivalent.


































































































































































