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General principles

When a drug is ingested in the body, what happens?
- The body acts on the drug :Pharmacokinetics

- The(drug act on the body |: Pharmacc@;ananics
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- In these two complex processes, numerous factors interfere to give the
final outcome.



The act of AaJa on AV»B/
Pharmacokinetics

(iret shep s PN e olpto i Crns

$ AbSOI‘DthIl" ﬂxﬁ;c S D) 5] Tel) e peico ) 5

A 1n Crmt g e hpicd ot

* DIStribution = ..oy, 5es i e oo =

* MetabOllsm s VU o 52 5o s Wb M,a;z,'w v
— | L
. Side offF pro & > =

 Elimination o
. Pdar‘ P sIoN, v e O—“’W[‘f?’—":})“éj’ <

pite Lo ¥ e - inative po Lvo

Py s - (__,:__‘),Q—o,/,u(/[’j!’ he

(pa/w )w’}(},/“u‘ ~(s fi! ?‘{
=+
“’M&LA‘U( Fafm



{ TISSUE RESERVOIRS

THERAPEUT B 118
wdbv UNWANTED SITE
SITE OF ACTION WANTEDS
"Receptors"

bound & free bound « free

ABSORPTI
o, BSORPTION «
DOSE a4
LIBERATION EXCRETION

BIOTRANSFORMATION

Figure 1-1. The interrelationship of the absorption, distribution, binding, metabolism, and excretion of a drug and its conce
sites of action.



Absorption
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A drug should be absorbed from the site of adminstration into the
plasma
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* To produce its effect, a drug much reach its site of action at-appropriate
concentration.



Factors atfecting Drug Absorptlon

))ﬁ)p\'/u[ '&8/7/0 DA

sodwe

mv«wi:”‘ |« Drug physicochemical properties-» o (P TS A

JV s’/ a) ’:’JJ’,_/",‘,'L"_‘

ol oris €= 2= Route of drug administration Lzl

2%
W; lﬁ—’ IJ" ) r’ 2 w -C‘D_)_) 21

pesserd e o Effect of pH on drug absorption—s = #7=dedior #5200

o g Ll G Gits 0 bosTaet) Y8 TSI

4 <* Blood flow to the absorption site  o\apy = erpe /issbu ™ ke
Tas o \?,,x Taell_so ‘VIWL\&./ u\.’?"w.a?Jqu OIJ““/J;(/., slsn W_si 27 S g/l

J
v L'i( = j;’;uw « Total surface area available for absorption
o | »P=2

’-»J (;:'» Jl (4

_SL)A]'U)S- &J_‘, &)’_110(}5

- > - P T AN =
p Contact time at the absorption surface= - Do
g Leoiievs o EXpression of drug carriers such as “ P- glycoprotein

S s 5 .
W\'fmJl" f“.“J‘Z’L" 1'3/"'81-}-" -u.-\--!”

G Sp GRS it N US 40
J),,)_"-}:ﬁd?Z/q—;Vﬁt—’)-f“
o 2/ Golpaur gL > 2%

_?S.‘/,#:SJL{

Mlafp Lo :’(—- Plesence o
P— a Lazo rn.g-.}k..



pH

P,/La

:“.AS)E“Z—E

Soluk ian

4»\)_,\

Cme ound

(ih!rra((;ﬂ//;/"f ) AW KUt ) 3 ol d ( ""‘;l‘stiL.d) YUY balt B\ 1 ~sps kb o giie P o w\Los5al

sbos V)"’"’."‘_U/(,/WI,’(—— l.’PDPhI'L'o + l’adﬂfhil"" Lusp ’)g‘.’ I wSs QQC%.‘PCL‘S -

--- ¢ acl-’Uc ¢ P“fl"’i s LA "’J"P C/) = Ly :U(./

When pHisoss than pK, When pHis greaterthan pKy w’;;”[ ; i.,iﬁu
the protonatedorms

m th deprotonatedfoms o
Hand i predominate K- andBpredoninae, st o2l

= un cha@ d

/
) /

atd

0 (i

‘.L\’ UJ"

> —
=
=
h—
o~
= —>
-~ -
-
o—

st SV 3 ez Go S plha s ns 7 owpl s o
&) Uee S T e T L us



P-glycoprotein

* Multidrug transmembrane transporter protein

« Transports various drugs and causes drug resistance! /-0 2°7"~

Kidney

Placenta

Intestine

Brain Capillaries
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pumping drugs into urine for
excretion

transporting drugs back into
maternal blood,

transporting drugs into the
intestinal lumen and

reducing drug absorption into the
blood

pumping drugs back into blood,
limiting
drug access to the brain



Mechanisms of absorption of drugs from the

GI tract
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Mechanisms of absorption of drugs from the
GI tract

Eassive diffusion : (/o }h-oh ConpF e Ao [ ones
ho ned for /{770

Along concentration gradient
Semi permeable membrane

Major mechanism of absorption of drugs



Passive diffusion

. Passive diffusion Passive diffusion
wr,f,mo\,z;d;; — of a water-soluble of a lipid-soluble ST
drug through an drug dissolved by o
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Mechanisms of absorptlon of drugs from the GI tract
 Facilitated diffusion : Jibhe passoe bt} s
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More speci echanism

Specific transmembrane protein carriers

Along concentration gradient, No energy needed

B Facilitated diffusion
Druo—»@ @

@ 0 Jl /transporter




Mechanisms of absorption of drugs from the

ﬁl@ﬁ&@&ransport 2 lom fo b hgh 1N ophes . ATE
e
" Involves specific carrier proteins
More specific to drug structure

Against concentration gradient

Needs energy

Shows saturation kinetics Active transport
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Mechanisms of absorption of drugs from the

GI tract .
J,. == >~ Endocytosis and exocytosis :
S \ Large sized drugsj
el 22557
s Endocytosis involves engulfment of a drug molecule by the cell
x ph e 9P membrane and transport 1nt0 the cell by pinching off the drug
~se/le filled vesicle
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Bioavailability
54

 The fraction of administered drug that reaches the
systemic circulation.

. Determlnatlon of bioavailability :
oty Fised
IS (1) Absolute B.A: Drug plasma levels of a given route
s p je« (PO)/Drug plasma levels of the IV route(100%).

(8f Tveovie.wy (referred to the 1.V route) -

Absolute Bioavailability 1s used when the drug is
approved for IV adminstration
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Absolute Bioavailability

Bicavailability = AUC oral x 100
AUC injected
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TRelative Bioavailability:
Many drugs are not approved for intravenous
administration.

[n such cases, the bioavailability of the test
drug is compared to a reference standard , both

ﬁing given by the same route ( other than

intravenous) and in the same dose. This is known
as relative bioavailability
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Relative bioavailabilit)gUC(test) /AUC(std)D
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Bioavailability 1s NOT Absorption !!

“*Absorption
[t is only one of the steps separating drug

administration from its delivery to the site of
action.

e.g. adrug can be 100% absorbed from a
given formulation but have nevertheless a low
bioavailability due to breakdown after absorption




Factors that influence bioavailability
* First-pass hepatic metabolism—> g#A o=

* Solubility of the drug

- Chemical instability

* Nature of the drug formulation




Fir =1

Drugs administered IV
enter directly into the
systemiccirculation and
have direct access to the

rest of the body.

Portal
circulation

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: oA Sy
. : : . Br )
» Two related drug preparations are bioequivalent if they =
. . oy . . . . BING
show comparable bioavailability and similar times to g S Lo
. . O/ = :
achieve peak blood concentrations. BoL=gel By oo
M . . . - "\)l 8A 0\9)
* Used to compare generic products with original brands®°” ‘fw ) &
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v Differences ok EESS than 25"@3 ;jn bioavailability  ,,, _ ;.5 e

among several formulations of one drug will
usually have no significant effect on clinical
outcome , hence such formulations can be called
as bioequivalent.
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