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When a drug is in

_ The body acts 0

_ The drug act on

- In these twO complex

mmmﬁma in the body, what happens?
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processes, numerous factors interfere to give

the final outcome.
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BIOTRANSFORMATION

-1. The interrelationship of the absorption, distribution, t

Figure 1

sites of action.
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>  drug should pe absorbed from the site of adminstration into the
las gﬂ
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gﬁ its effect, a drug much reach its site of action at
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Factors affecting Drug >UmoMn\ﬁ6t X
Drug physicochemical properties |

. Route of drug administration

. Effect of pH on drug absorption

- AN
. Blood flow to the absorption site —~& B\ QCV( ow | = Q&ow Py
. Total surface area available for absorption —» %
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 Contact time at the absorption surface

Expression of drug carriers such as “ P-glycoprotein”
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v..m_«aonﬂoﬂm_:
« Multidrug transmembrane transporter protein

« Transports various drugs and causes drug resistance|
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Mechanisms of absorption of drugs from the G tract

.

o L= V- Passive diffusion : e
o CQ\Q , Along concentration gradient e |

%

Semi permeable membrane
Major mechanism
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a Passive diffusion
mv._»dw.ﬁ.(‘v 'S | ,-Tm:w.C-J.
of a water-soluble
drug through an

aqueocous channel
or pore

Passive diffusion
of alipid-soluble
drug dissolved
inamembrane
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Mechanisms of absorption of drugs from the G tract
v’ Facilitated diffusion :

More specific mechanism
Specific transmembrane protein carriers
Along concentration gradient, No energy needed

m Facilitated diffusion __
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Mechanistns of absorption of dr.
v Active transport ;

Itwvalves specific carrier protein
More specific 1o drug |




Mechanisms of absorption of drugs from the Gl tract
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¥ Endocytosis and exocytosis : P e
Large sized drugs

Endocytosis involves engulfment of a drug molecule by the cell
membrane and transport into the cell by pinching off the drug
filled vesicle pbi st e
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Bioavailability

* The fraction of administered drug that reaches the
systemic circulation.

- Determination of bioavailability :

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

( referred to the IV route)

Absolute Bioavailability is used when the aEm is
approved for IV adminstration
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~Relative Bioavailability: :
Many drugs are not %E%& for
administration.
T test
[n such cases, the bioavailability of the

, yoth
drug is compared to a reference standard , bot

being given by the same route ( other 9»:
intravenous) and in the same dose. 1hiS 18 known

as relative bioavailability

ntravenous

| Relative Eomém_mzméu.»cncmmc\ AUC(std)
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Factors that influence bioavailability

* First-pass hepatic metabolism
* Solubility of the drug
* Chemical instability ! gFul R

Nature of the drug formulation
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First-pass hepatic metabolism

Drugs administered IV
1

enter directly Into the // v
systemic circulation and J !
have direct access to the \ :
restofthe body. T\. ,u
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\ Drugs administered orally m
\ ' are first exposad to the :
// liver and may be extensively M ,

metabolized before |

reaching therest of body. :

i ~——— g e e P

——— -~ P ———————




Bioequivalence:
rations @

o d . m:
Two related drug prep U_om<m__mc___ﬁ< s

they show comparable o
times to achieve peak blood € ts with origl

: C
« Used to compare generic produ

brands

— = —vailabili
Differences of less than ng in gcm&: im——q
among several formulations of one Arug

usually have no significant effect on clinical =ma.~
outcome , hence such formulations can _u,m ca .

as bioequivalent.




Distribution

: é\.fte.r reachfng plasma, drug has to \eave it to be
istributed into the interstitial and intracellular fluids
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DISTRIBUTION OF DRUGS

* After absorption, drug distributes to
~ Interstetial fluid

»~ Intracelluar fluid

“liver, kidney, brain, and other well-perfused organs receive most of

the drug, whereas delivery to muscle, most viscera, skin, and fat is
slower




nd noﬁm:am_ amount of drug

»The rate of delivery @ .
don:

distributed into tissues depen

» Cardiac output
» Regional blood flow
« Capillary permeability
*Degree of binding to plasma and tissues

-Relative lipophilicity of the drug

protein

>Well perfused organs (liver, kidney, brain) initially

receive most of the drug
»Less perfused organs: (muscles ,most viscera, u_._a.
and fat) initially receive less drug
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olume of distribution (V)

* Fluid volume that is required to contain the ¢
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- 70kg adult. A total
of 42 L. Intracellular
volume 281,
Interstetial 13 1L and

plasma about 4L

(&r presence in various body compartments

Total body water

\ Plasma

£l Interstitial
volume

Intracellular
volumae

{ 42\ters
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* Va= Dose/ ¢,

* Water soluble drugs will reside in the blood, and fat soluble drugs will
reside in cell membranes, adipose tissue and other fat-rich areas. .

* Drugs distributed mainly in plasma will have lower Vd valu
compared to drugs distributed mainly i
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* Volume of Distribution also relates t0 4
's Free / protein bound

proteins.

* Protein  bound drugs form
complexes that cannot cross biologi
and remain confined to the bloods



