SNS COLLEGE OF PHARMACY AND HEALTH

SCIENCES
Affiliated To The Tamil Nadu Dr. MGR Medical University, Chennai
Approved by Pharmacy Council of India, New Delhi. Coimbatore -641035

COURSE NAME : PHARMACOLOGY(ER20-21 T)
YEAR . DPHARM-I1 YEAR
TOPIC 4 . PHARMACOKINETICS (DISTRIBUTION)

LI TIons




DESIGN THINKING IN DRUG U NI
DISTRIBUTION

» Empathize: Deeply understand the user or patient's challenges, needs, and experiences related to drug
distribution in the body.

» Define: Reframe the problem based on insights from the empathize phase and establish clear context.

» ldeate: Brainstorm and explore a wide range of ideas and potential solutions, including innovative
formulations or carriers that enhance selective distribution.

» Prototype: Simulate and build drug delivery prototypes to improve tissue-specific distribution and patient

outcomes.
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DISTRIBUTION

DISTRIBUTION

HOW a MEDICATION MOVES from BLOODSTREAM to BODY TISSUES

* EACH ORGAN & BODY TIsSUE Recelves . 1 .
DIFFERENT AMOUNTS of MEDICATIONS =

- RATE of DISTRIBUTION — HOW QUICKLY R 0 0%
- EXTENT of DISTRIBUTION — HOW MUCH i =1
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IMPORTANCE OF DRUG DISTRIBUTION
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PROCESS OF DRUG DISTRIBUTION

DISTRIBUTION OF DRUG

Systemic Clrculation

!

Various organs

!

Drug Action
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TERMINOLOGY USED IN DRUG
DISTRIBUTION
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VOLUME OF DISTRIBUTION IO

Volume of distribution (Vd)

A Used Vi
v - Amount of drug in body c;iulta:e Loading dose= Lo va
. C Loading
pate dose and T Cp X Vd
(Units=volume) s F
Water soluble drugs
vd = 10/10 =1L
Small vd

A\ vd =10/1 =10L
y Large Vd

apparent volume: “the volume needed to contain the
amount of drug at the concentration found in the blood”

Fat soluble drugs
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APPARENT VOLUME OF DISTRIBUTION

Total drug in the\
body = 1000 mg

Plasma drug
concentration = 50 mg/L

1000
V= =20L

/ 50
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PLASMA PROTEIN BINDING Lo

Schematic Representation of
Protein Binding

Pharmacologic effect
and clearance

Protein-bound molecules
are not available to exert
pharmacologic effects
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REDISTRIBUTION

Redistribution of drug

Highly Lipid soluble drugs: Thiopentone sodium

¢

Organs with High blood flow: Brain, Kidney, Liver

¢

Less vascular & Bulky Tissue: Fat, Muscle

4

Termination of Drug Action
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TISSUE BINDING N LT

Active transport
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BLOOD BRAIN BARRIER

BLOOD-BRAIN BARRIER
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PLACENTAL BARRIER
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NSO,

CSF BARRIER

Cerebrospinal Fluid

Ependymal cells of
choroid plexus

Tight intercellular junctior
<€4— Extracellular fluid
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CLASS ASSESSMENTS

How drugs distribute in the body?

(e
l, Intravascular volume (5%) Drug evenly distributed

{ (uncommon)
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@ Drug confined to circulation  Drug excluded by cell membranes Drug enriched in fat
(very large drug molecules) (very polar drug molecules) (lipophilic drugs)
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SUMMARY

» Drug distribution is key to pharmacokinetics, influenced by solubility,
binding, and barriers.
» Understanding it optimizes therapy, minimizes risks. Key concepts:

Vd, protein binding, redistribution, special barriers.
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