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Pharmacokinetics

Pharmacokinetic characteristics of drug molecules
concern the processes of absorption, distribution,
metabolism, and excretion.
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ABSORPTION

e Concerns the processes of entry of a drug

INto the from the site
of 1ts administration .
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Q1- Drug transport across membranes by :

1. Diffusion of unionized drugs

2. Diffusion of drugs that are weak electrolytes
3. Active transport

4. Filtration

5. Facilitated diffusion



Q1- Drug transport across membranes by :
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*Three (of four) ways for drugs to cross lipid
membranes.

Diffusion through lipid membrane is the most
Important.




Three (of four) ways for drugs to cross lipid
membranes.

1.

Diffusion through lipids (lipid membrane )
is the most important.
Diffusion through aqueous channels is not

Important because the channels are only 0.4nm wide and
most drugs are at least 1nm in diameter.

Carrier mechanisms for specific compounds like
A.A and sugars.

Pinocytosis which is important for large lipid soluble
molecules like some vitamins



1-Diffusion of unionized drugs
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1-Diffusion of unionized drugs is
the most common and most
Important mode of traversing
biologic ( Lipid ) membranes;

drugs diffuse passively down their
concentration gradient.



2-Diffusion of drugs that are weak electrolytes

 Many drugs are
*weak acids (proton donor)

*weak bases (proton acceptor)

 —weak dissociation In solvent
*(organic VS aqgoues solvents )

It can exist In elther
* NON IoNized
e lonized




3. Active transport
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3. Active transport is an energy-dependent process that can move drugs
against a concentration gradient, as in protein-mediated transport
systems. Active transport occurs in only one direction and is saturable.
sugars, amino acids,and nucleosides.



4. Filtration at the capillary walls

Because both 1onised and unionised

solutes readily pass across the capillary
wall,

the influence of pH on Intramuscular
and subcutaneous absorption



4. Filtration at the capillary walls

a much more loosely knit structure than the

epithelial lining of the gastrointestinal tract, allows
the rapid passage of all molecules below a molecular

weight of about 5000, whether I0N1SEC OF UNIONISEd.
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5. Facilitated diffusion

IS movement of a substance down a
concentration gradient.

Facilitated diffusion is
scarrier-mediated,
*specific, and
saturable;

It does not require energy.



2-Diffusion of drugs that are weak electrolytes

 Many drugs are
*weak acids (proton donor)

*weak bases (proton acceptor)
e =weak dissociation in solvent,

*thus It can exist In elther
* NON IoNnized
e lonized forms




2-Diffusion of drugs that are weak electrolytes
 Many drugs are weak acids (proton donor) Or

weak bases (proton acceptor) =weak dissociation

In solvent, thus It can exist in either non ionized
or ionized forms in an equilibrium , depending
on;an equilibrium , depending on;

* the pH of the environment (stomach is acidic & Sl
IS ?

* the pKa (the pH at which the molecule is 50%
lonized and 50% non ionized )



2-Diffusion of drugs that are weak electrolytes

*Only the unionized form of a drug can diffuse to
any significant degree across biologic (Lipid )
membranes.



* Physiologic pH is about 7.35
—Slightly alkaline




pKa

* Is the pH at which the molecule or
drug is completely balanced
between the

» uncharged (lipid soluble) and the
» charged (water soluble) form.



Henderson
Hasselbalch

log [RH]/[R] = pKa-pH
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Drugs must be
Absorbed

* A drug must be able to be
absorbed by the body.



Drugs must have
Delivery

* A drug must be able to be
delivered to site of action.



Drugs must have
Elimination

* Drugs must be eliminated at a
reasonable rate.



* Most drug are weak acids or
weak bases



Weak vs. Strong
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NaCl (Table salt)
White powder

Water H20
(polar solvent)
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- Na+ Cl-

Sodium laon Chilonde lon




Stronger means more
Complete Dissociation




STRONG ACID

Water H20
(polar solvent)




HCI (Hydrogen Chloride) &
White powder

Water H20
(polar solvent)










— H+ (C]-

Hydrogenlon Chloride lon
(Acid)




Stronger means more
complete dissociation

not how much it burns!

I == H+ CI-



H+ CIl-

Hydrochloric Acid
(very strong acid)




STRONG BASE

Water H20
(polar solvent)




NaOH (Sodium Hydroxid N OCUS/

White powder

Water H20
(polar solvent)













- Na+ OH -

Sodium lon Hydroxide lon
(Base)




Stronger means more
complete dissociation

not how much it burns!

NaOH - Na+ OH-






