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Distribution

 After reaching plasma, drug has to leave it to be

distributed into the interstitial and intracellular fluids
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,*  “Distribution is the dispersion of the drug among the various
organs or compartments within the body”
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DISTRIBUTION OF DRUGS

D
SH At/ l,‘;/,,’/,“,{“ nl ',U‘,VH

« After absorption, drug distributes to ot erse hiaf § hic v /=

) !
> Interstetial fluid -« D) b racolluen $lwid o
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e liver, kidney, brain, and other well-perfused organs receive most of the
drug, whereas delivery to muscle, most viscera, skin, and fat is slower
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Volume of distribution (Vd) ’ “
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* Fluid volume that is required to contain the entire drug T
7 . 3> in the body at the same concentration measured in the ﬂ)/”’; Ojj bubion

lasma at time zero.
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Vd

* Vi= Dose/ Cp

» 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 values
compared to drugs distributed mainly in tissues



» Volume of Distribution also relates to whether a drug
is Free / protein bound

» Drugs that are charged tend to bind to serum proteins.

 Protein bound drugs form macromolecular complexes
that cannot cross biological membranes and remain
confined to the bloodstream.
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4 \»° The binding is usually reversible and non specific Therefore many
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* Protein b1nd1ng@ffect drug excretion through the kidneys, its transport
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Reversable drug binding to albumin is critical to effective drug distribution
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*A large variety of drugs ranging from weak acids
and weak bases bind to plasma proteins.

*Binding to other plasma proteins(e.g.,
lipoproteins and globulins) occurs to a much
smaller extent.
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« For example, displacement of“uné)gﬁjl\lzgated b111rub1n from binding to

albumin by the sulfonamides and other organic anions is known to

increase the rlsk of b111rub1n encephalopathy in the newborn
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Tissue Binding

Many drugs accumulate in tissues at higher concentrations than those

in the extracellular fluids and blood as in ( Azithromycin) (10days
effect)

Tissue binding can serve as depot ( Reservoir), allowing sustained
drug release into the circulation

Tissue binding of drugs usually occurs with cellular constituents such

as proteins, phospholipids, or nuclear proteins and generally 1s
reversible



FatAs a
Reservoir

> In obese persons, the fat content of the body may be as high as 50%,
however, in lean individuals it constitutes 10% of body weight.

> T70% of the highly lipid-soluble barbiturate thiopental may be present
in body fat 3 hours after administration

> Fat is a rather stable reservoir because it has a relatively low blood
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l?one ~%

* Bone can become a reservoir for the slow release of
toxic agents such as radium into the blood
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N >e Tetracycline bone adsorption .
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Central Nervous System and Cerebrospinal
Fluid

® The distribution of drugs into the CNS from the blood is unique

e The unique characteristics of brain capillary endothelial cells which
constitute the blood brain barrier, (e
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* The lipid solubility of the nonionized and unbound
species of a drug is therefore important factors for
BBB penetration

* The more lipophilic, the more Centrally absorbed
hence the greater the effect will be.
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Example of BBB drug penentration importance
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* Lipid solubility
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Administration Routes

< *Oral
n ‘/ +~* Sublingual
S * Rectal
* Intravenous
4) )¢ < Subcutanous

Parenteral

e Intramuscular

* Intra-arterial

. * Intrathecal and epidural
PNE

/ l)\f’( :/Pulmonary absorption
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Administration routes :Oral route

* Most common method of administration, safest and most
convenient and economical

* Disadvantages include limited absorption for some drugs,
emesis and GE upset, destruction of some drugs by gastric
enzymes and always needs patient cooperation.

» Absorption is governed by :
-Drug factors: pH, ionization, etc..

-Blood flow to the area of absorption

* Entering coating for acid labile drugs

* Controlled release preparations (increase compliance)



Sublingual route .

Despite the small surface area, however its significant
for some medication with high lipid solubility thus
ensuring very fast absorption

( Nitroglycerine in angina)

Rectal route:

Used when oral route is precluded ( patient is
unconscious).

Mainly used for children . Almost 50% of the dose will
bypass liver metabolism , irregular absorption rate,
and may cause irritation



Parenteral injection

Intravenous :BA is complete and rapid. Used in cases
such as general anesthesia, also used for irritating
drugs because they will be diluted in blood. however
unpleasant action may happen, so there is a need of
slow infusion and clinical supervision when using this
route.



Intramuscular :
Drugs in aqueous solutions have rapid absorption or specialised

depots via this route depending on the blood flow rate.

Absorption in females is slower due to different adipose tissue
distribution. Also absorption pattern is unpredictable with obese

patients.



- Intra arterial:

occasionally some drugs are injected into arteries to localize the
effect such as in head and neck cancer.

- Intrathecal :
mainly used when drugs cant cross BBB or CSF
- Pulmonary absorption :

used for volatile drugs and gases, ensures rapid and high
absorption due to the large surface area of lungs. Such as
Aerosols as inhalation.

“Advantages are mainly bypass liver , and this route is ideal
for lung diseases such as asthma because the site of
administration is the site of action”.



Subcutaneous :

Used only for drugs that are not tissue irritating, otherwise it causes

severe pain and necrosis .Insulin and heparin administration is a good
example of this route .

Unsuitable for drugs which are administered with large volume.



Topical application
1) Mucous membranes :

Drugs applied to such membranes as,
conjunctiva.nasopharynx, oropharynx, vagina

2) SKin :

few drugs can penetrate intact skin!!! Penetration
depends on the surface area of application and on the
lipid solubility. However , systemic absorption occurs
in cases of wounds and burns.



