
 



Distribution 
• After reaching plasma, drug has to leave it to be 

distributed into the interstitial and intracellular fluids

• “Distribution is the dispersion of the drug among the various
organs or compartments within the body”

Drug in Plasma Drug in tissues

Distribution
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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

 



➢The rate of delivery and potential amount of drug 
distributed into tissues depend on :

•  Cardiac output
•  Regional blood flow
•  Capillary permeability 
•Degree of binding to plasma and tissues protein
•Relative lipophilicity of the drug

➢Well perfused organs (liver, kidney, brain) initially 
receive most of the drug
➢Less perfused organs: (muscles ,most viscera, skin, 
and fat) initially  receive less drug 

 



 



Volume of distribution (Vd)
• Fluid volume that is required to contain the entire 

drug in the body at the same concentration measured 
in the plasma at time zero.

• Importance : it can be useful to compare the 
distribution of a drug within the volumes of the water 
compartments in the body

- هو حجم السائل الذي يلزم Dحتواء كامل كمية الدواء ا>وجودة في الجسم، بحيث يكون تركيز الدواء فيه 
.(time zero) زما عند الزمن صفرQمساويًا لتركيز الدواء ا>قاس في الب

.(water compartments) انه مفيد -قارنة توزيع الدواء مع أحجام مقصورات ا-اء ا-ختلفة في الجسم

 



Water presence in various body compartments :

Schematic 
representation of  
body water in a 

70kg adult. A total 
of 42 L. Intracellular 

volume 28L, 
Interstetial 13 L and 

plasma about 4L

 



Vd

•  Vd= 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

إذا كان تركيز الدواء في البBزما 
مرتفعًا، تكون قيمة Vd أقل.

إذا كان تركيز الدواء في البBزما 
منخفضًا، تكون قيمة Vd أعلى، 

بافتراض ثبات كمية الدواء ا-وجودة في 
الجسم.

 



• 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.

 



Plasma Proteins
✓Albumin is a major carrier for acidic drugs
✓α1- acid glycoprotein binds basic drugs
✓Plasma protein acts as a reservoir 

✓The binding is usually reversible and non specific Therefore many 
drugs may compete on Albumin binding, resulting in a noticeable 
displacement of one drug by another ( warfarin)
✓Protein binding affect drug excretion through the kidneys, its 

transport and metabolism

 



Protein- bound
drug

Protein- bound
drug

Free drugFree drug

TissuePlasma

The free drug concentration gradient drives transport across the membrane.

Reversable drug binding to albumin is critical to effective drug distribution 
اcرتباط العكسي للدواء مع اaلبوم` ضروري لتوزيع الدواء بشكل فعّال.

 



•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.

 



Protein Displacement

• For example, displacement of unconjugated bilirubin from binding to 
albumin by the sulfonamides and other organic anions is known to 
increase the risk of bilirubin encephalopathy in the newborn

❑ Note that drugs are active in the unbound form.

 



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 is 
reversible

يحدث ارتباط اaدوية باaنسجة عادةً مع مكوّنات الخBيا، مثل البروتينات، والفسفوليبيدات (Phospholipids)، أو البروتينات 
النووية (Nuclear proteins)، ويكون هذا اcرتباط قابBً للعكس بشكل عام.

 



Fat As 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.

➢ 70% 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 

flow

 



Bone

• Bone can become a reservoir for the slow release of 
toxic agents such as radium into the blood

• Tetracycline bone adsorption .

Tetracycline bone adsorption

 



Central Nervous System and Cerebrospinal Fluid

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

❖The unique characteristics of brain capillary endothelial cells which 
constitute the blood-brain barrier

❖the brain capillary endothelial cells have continuous tight junctions

.(Continuous tight junctions) ت محكمة ومتصلةBيا البطانية للشعيرات الدموية في الدماغ تحتوي على وصBالخ

 



• 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.

 



Example of BBB drug penentration importance

lipophilicity

More lipophilic

Less lipophilic

Old generation 
Antihistamines :

Diphenhydramine, causes 
more sedation due to central 

blocking of H1 receptor

Newer generation 
Antihistamines : Loratidine, 

less sedative effect

 



Placental Transfer of Drugs

• Lipid solubility

•  Extent of plasma binding

•  Degree of ionization of weak acids and bases 

العوامل التي تؤثر في انتقال اaدوية عبر ا-شيمة:

الحمد( 

 


