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Drug absorption



Absorption

Main factors affecting oral absorption:
I Physiological factors.
IT Physical-chemical factors.

III Formulation factors.

I Physiological factors affecting oral absorption:

1- Membrane physiology.

2- Passage of drugs across membranes.

3- Gastrointestinal physiology.

Characteristics of GIT physiology and drug absorption
Gastric emptying time and motility

Effect of food on drug absorption



Physiological factors influencing bioavailability

1- Membrane physiology:
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1- Membrane physiology
- The cell membrane is the barrier that separates the inside of the
cell from the outside.

- The cell membrane is made up of phospholipids, proteins, and
other macromolecules.

- The phosopholipids make up a bilayer. It contains hydrophilic
and hydrophobic molecules.

- The proteins in the cell membrane are located within the
phospholipid bilayer.

- So, the biologic membrane is mainly lipid in nature but contains
small aqueous channels or pores.



2-Passage of drugs across membranes

Transport across the membranes:

1- Carrier mediated:
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2-Transport across the membranes
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B- Facilitated diffusion:

- Play a very minor role in absorption.

- A drug carrier is required but no energy is necessary. €.g :
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- P-glycoprotein transporters (PGP) are present throhghout the ‘13020 vy

body including liver, brain, kidney and the intestinal tract U 22
epithelia.

C- P-glycoprotein:

- Act as'reverse pump generally inhibiting absorption.

- This 1s an active, ATP-dependent process.
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- Most drugs cross biologic membranes by passive diffusion.

5{ ) - Diffusion occur§ wheﬁ) the drug concentration on one side of the membrane is
’é hlgher than that o other side. (PPt o

- The process 1s passive because no external energy is expended.

N “\ The driving force for passive diffusion is the difference in drug concentrations on
“\O\Qc Ceither side of the cell membrane.
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2-Transport across the membrane

Ch

Diagram of Passive Transport with a Concentration
Gradient

-The T dM  DeAe(Ch—Cl)
be Rate of diffusion = —— = —

e o dt x
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2-Transport across the membranes
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D: diffusion coefficient. This parameter is related to the size and lipid solubility of
the drug and the viscosity of the diffusion medium.

As lipid solubility increases or molecular size decreases then D increases and thus
dM/dt also 1 1ncreases
q,vJ\: G.-\ J,ffuwh) W s\ &vee ) ¢ \)U (_\3
A: surface area. As the surface area increases the rate of diffusion also increase.

The surface of the intestinal lining (with villae and microvillae) is much larger than
_ the stomach. This is one reason absorption is generally faster from the intestine
» N, compared with absorption from the stomach.

» .

O 2r V5,6 y95 083 Apspl, 302
o LpZo\ g s sl



2-Transport across the membranes
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x: membrane thickness. The smafler the membrane thickness the quicker the
diffusion process. As one example, the membrane in the lung is quite thin thus
inhalation absorption can be quite rapid.

. . Lwwmen + p\olsmet,g. _"26\“: &t
(Ch -Cl): concentration difference. . — ¢ difhasiod oV N<6' Rt

The drug concentration in blood Of‘%‘fasma will be quite low compared with the
concentration in the GI tract. It is this concentration gradient which allows the
rapid complete absorption of many drug substances.

* Normally CI << Ch then dM De Ae Ch

dt x

constant, ka



2-Transport across the membranes
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2-Transport across the membranes
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2-Transport across the membranes

3- Vesicular transport:

- It is the process of engulfing particles or dissolved materials by the cell.

- Pinocytosis and phagocytosis are forms of vesicular transport that differ by the
type of material ingested.
*'“lf"‘d +Bwid - Pinocytosis: refers to the engulfment of small molecules or fluid.
oo A » AL Phagocytosis: refers to the engulfment of larger particles or macromolecules.
° o
€a by + diriniiy

- During pinocytosis or phagocytosis, the cell membrane invaginates to
surround the material, and then engulfs the material into the cell.
Subsequently, the cell membrane containing the material forms a vesicle or
vacuole within the cell.

Q o~ Example

- Vesicular transport is the proposed process for the absorption of Vitamin A, D,
@ E, and E: peptides in new born.




2-Transport across the membranes




2-Transport across the membranes
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melecude - Very small molecules, such as urea, water and sugars are able to rapidly cross
Furesn the cell membrane through these pores.

5- Ion pair formation:

- / Strong electrolyte drugs are highly ionized or charged molecules, such as
pey ,»}).7 quaternary nitrogen compounds.

§ \,,/,(} N These drugs penetrate membranes poorly When linked up with an oppositely
’ charged ion, an ion pair is formed in which the overall charge of the pair is

Q°\0J“Sc' neutral. This neutral complex diffuses more e 11y across the membrane. t—-—-’ Jy—‘ A JJ 2
C v .
o“"',‘ o - e.g. the formation of an ion pair for propr;n B (basw drug) with ole1c acid.=> (Co° " A s
©

oF st ¢ R___XEusty, 4 shainy 2

; NP DC‘S'\‘—-S\C’I\'\"”

,-) o L@ ~e 1 g
SJa(.a/"’/s

- \*
pep Lp S0t Yoo P \op 2 2! Ay 5,00 R K



Transport of Substances Across a Membrane by Channel
Proteins




2-Transport across the membranes
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Mechanism of ion pair transport of drugs




3- Gastrointestinal (GI) Physiology

- The gastrointestinal tract is a muscular tube approximately| 6 m in
length with varying diameters.

- It stretches from thel mouth|to the Janus\and consists of four main
anatomical areas: the oesophagus, the stomach, the small intestine
and the large intestine or colon.

- The majority of the gastrointestinal epithelium is covered by a layer
of mucous. This is a viscoelastic translucent aqueous gel that is
secreted through out the GIT, acting as a protective layer and a
mechanical barrier.



Gastrointestinal (GI) Physiology

Esophagus

Pancreas

Liver

Gallbladder:

Duodenum. Stomach
Common Pancreatic
bile duct duct

Colon
Transverse colon

Ascending colon lleum

. |\ (small intestine)
Descending colon

Cecum

Appendix



Gastrointestinal (GI) Physiology
I. Characteristics of GI physiology and Drug

Absorption:
Organs pH Membrane Blood Surface Transit By-pass
Supply Area Time liver
X \g.vfp)\ Buccal approx 6 thin Good, fast small Short unless yes
' absorption controlled
1NPOL=S with low
i) dose
oI
\u,z;{ Oesophagus 5-6 Very thick - small short, -
A7 no typically a
W” 7 . few
44")’ absorption
- seconds,
Cd
\ except for
v }é" 2 some
\-3)‘ coated
tablets




I. Characteristics of GI physiology and Drug Absorption

Organs pH Membrane Blood Surface Transit Time By-pass
Supply Area liver
Stomach 1.7-3.5 normal good small 30 min (liquid) no
- 120 min
(solid food)
Duodenum 5.7 normal good Very large very short, no




I. Characteristics of GI physiology and Drug Absorption

Organs pH Membrane Blood Surface Transit Time By-pass
Supply Area liver
Small Intestine | 6-7.5 normal good Very large | About 3 hours no
Large intestine 6.8-7 - good Not very long, up to 24 Lower
' large hours colon,
rectum yes
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