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- Certain nsoluble susbstances may adsorbed co-administrated drugs leading iy D s Cuas
to poor absorption. 55 9 5%) o L.ﬁ:.,!

* Charcoal (antidote in drug intoxication). a=p . e o
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III Formulation Factors Affecting Oral ~ different dotage formg -

Absorption Ble Sae L solution @
- The role of the drug formulation in the delivery of drug to the site of l)r; ls <% o._.,
action should not be ignored. dissolution  stake

- Since a drug must be in solution to be absorbed efficiently from the G-I
tract, you may expect the bioavailability of a drug to decrease in the
order solution > suspension > capsule > tablet > coated tablet.

absocption

A. Solution dosage forms:

- In most cases absorption from an oral solution is rapid and complete,
compared with administration in any other oral dosage form.

disintegration (3> Caosule 3

III Formulation Factors Affecting Oral dissolutier  saps> & o
Absorption v ) B FEA IO S
U M mbs\ S 9
- Some drugs which are poorly soluble in water may be: oans AS oll  psa Le
1- dissolved in mixed water/alcohol or glycerol solvents Sa\UR o yC ° BN
(cosolvency), . gl
Joo e el Se .
2- given in the form of a salt (in case of acidic drugs) suspensign
')C-’-‘- 0/4;83\ ()L:'\-l'- °
3-—Amroity emulsion or soft gelatin capsules have been used for (AL~ se\utien
semre—eompounds with lower aqueous solubility to produce 3.0 4 ) Co - sAve N

improved bioavailability. alycersl O\
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Absorption PQ“’\"\ cle sze W ol
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- A well formulated suspension is second to a solution in terms of . !
P s\ b\oq\)u\\c\o\\\'t\o

superior bioavailability. 2., N
= SurSadhanys JI 9

- A suspension of a finely divided powder will maximize the eMU\S‘%&“\‘ﬁ QQSQ“AV
potential for rapid dissolution. LWL s wal

- A_good, correlation can be seen for particle size and absorption
rate.
_—

B. Suspension dosage forms:

- The addition of a surface active agent will improve the absorption
of very fine particle size suspensions.

III Formulation Factors Affecting Oral

Absorption capsule J VL e

Hohry Packed 1

Fﬂ l p — 2 lp \ - ( .

- The hard gelatin shell should disrupt rapidly and allow the ’ e 2 f )’%5 > "5
contents to be mixed with the G-I tract contents. S S lnb—'
disse\ution

C. Capsule dosage forms:

-If a drug is hydrophobic a dispersing agent should be added to the
capsule formulation. These-dsluents will work to disperse the
powder, minimize aggregation and maximize the surface area of
the powder.

- Tightly packed capsules may have reduced dissolution and
bioavailability.
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1 Forngulatmn Factors Affecting Oral o disinkeqration
Absorption disso\uren
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- The tablet is the most commonly used oral dosage form. B9l p
- It 1s also quite complex in nature. ' I o hpali—q
5~ Jubricon: @
= = - granulating  agent @
: Jiesen =0 M &llec @

I-Ingredients
o 4s ddwent
(_?.b _.u/.';_, S“'drC“\. A | B
Lubricant : usually quite hydrophobic ' tablek i
wethng agemt ©
diginteqtakion agent QO

Drug : may be poorly soluble, hydrophobic Disintegration

Granulating agent : tends to stick the ingredients together

Fillerimay interact with the drug, etc., should be water soluble olo OB 15l sl sl
Wetting agent: helps the penetration of water into the tablet s olos P g

dssoloton Ve AL

Ji9  abserphior~ Ji s
bicava’sl ok Ve

Disintegration agent: helps to break the tablet apart
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1- their lipophilicity Molecule, Y size S

Distribution

Drug distribution: means the reversible transfer of drug from one
location to another within the body.

- The distribution of drugs in the body depends on:

2- protein binding.

Low plasma binding or high tissue binding or high lipophilicity =~ — “1f—Plasma binding J 1L .

usually means an extensive tissue distribution. del o=t loLae  dds
r,Jp W ar Sle ol 15l

&=l e disttibulien W

Distribution S phacmoce Kinetice i

~ o N pacameter <
-In pharmacokinetics, the distribution is described by the \olume of distribution
parameter V, the apparent volume of distribution. oAsl Gs Uslan a0

R S R T E NAW

o volume Jl so N1 F

- At equilibrium, V will theoretically not be lower than 7 L in a ueeer B 3 g e
70-kg person, but it has no upper limit. s g ek ) L e
diskaibutiondt 15\ g 3 ,uas

ALY Yoo ofz = Sle



Drug distribution patterns difbecent patrerns & .

oLS A
‘The extent to which a drug distributes affects the half-life of the v o7 S2 ol 5 Pl
drug and the fluctuation of the concentration at steady state. USe disteibobion S LUl

G5 blosd vesseld UL
\‘\pmp\ni\'\c.\'\'vx g poup  cem= |3
Distribution can be thought of as following_one of four types of LU= 0; obl oY Ole
. i *wce.\\u\w WidJls  Jow =2
rn N
patterns: accamulaticn  olap  S2,
n_cexhoun ocq AN

1-The drug may remain largely within the vascular system. Mannitol I s oo 58| siss

Cdbe oW e

abs! ©Szs Serbits and plasma substitutes such as dextran are exanqples of this type, but Ao e
o N el N drugs which are strongly bound to plasma protein may also approach
Acutre rendl Gl oS this pattern. blasd Velkel| JU  ¢w
Mmannvss \ (‘p}b‘” ol
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volume of d\sh\m&\m
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i Body Water in p
= Various Organs |

Specific Organ or
Tissue for example >
Thyroid, Bone, Fat

\ .| General Drgans for
e example Muscle, LD DD DR O O Y

Diagram Representing Various Volumes
Bistribution-Patt
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2- Some low molecular weight water soluble compounds such as hy C\‘ADPN\E&& ™
2.

cthanol and a few sulfonamides become uniformly exkta  celo\or Sud

distributed throughout the body water. W o a0
Nolume »Q A\S—‘m‘\\)\)?‘“\m
=+ (oA

Drug distribution patterns concentoated o
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3- A few drugs are concentrated specifically in one or more cetoin | oTAAN,

tissues that may or may not be the site of action.
lodine is concentrated by the thyroid gland.

The antimalarial drug chloroquine may be present in the liver at
concentrations 1000 times those present in plasma.



Drug distribution patterns

Tetracycline is almost irreversibly bound to bone and developing
teeth.

Consequently tetracyclines should only be given to young
children or infants in extreme conditions as it can cause
discoloration and mottling of the developing second set of teeth.

Another type of specific concentration may occur with highly
lipid soluble compounds which distribute into fat tissue.

e beacycline

Drug distribution patterns

4- Most drugs exhibit a non-uniform distribution in the body with
variations that are largely determined by the ability to pass through
membranes and their lipid/water solubility.

The highest concentrations are often present in the kidney, liver, and
intestine usually reflecting the amount of drug being excreted.
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Drug distribution patterns dol Lol Lol |

« Apparent volume of distribution ( V) 1s a useful indicator of the type of W M) PQ‘\':Y Qjﬂ J
pattern that characterizes a particular drug. sA) o

* A value of V in the region of 3-5 liter (in an adult) would be compatible with Volume o Il e
pattern 1. This 1s approximately the volume of plasma. distribvoton. s 3.5 L

RECCIL dsm Lo sudl 5

* Pattern two would be expected to produce a V value of 30 to 50 liter,

corresponding to total body water. e 2o 350 .

S pafrernd

» Agents or drugs exhibiting pattern 3 would exhibit very large values of V. DR Patesn Jt .
Chloroquine has a V value of approximately 115 L/ kg . WG L/ \\;3 &

* Drugs following pattern 4 may have a V value within a wide range of values. _

Drug distribution patterns

Volumes of body fluids

Fluid substances Volume (liter)
Extracellular Fluid 1q
Plasma 3
Interstitial fluids \‘
23

Intracellular fluids

Total bohy water 4c
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e i Factors affecting drug distribution Ik S ol sLlw

fipophilic dreug  disteibution
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Factors affecting drug distribution waker soluble comoounds .

lra> \5) (-a—vd\ o5
A. Rate of distribution ) Poxes s Gyl J:M’J
1. Membrane permeability: db & 5259 Bpoup

* Capillary walls are quite permeable. coapeillarcies
_ . GJ{Q Lﬂ J"’“‘/ ITA>(~> \5‘3
* Lipid soluble drugs pass through very rapidly. — AL

» Water soluble compounds penetrate more slowly at a rate more dependent
on their size.

* Low molecular weight drugs pass through by simple diffusion. For
compounds with molecular diameter above 100 A transfer is slow.

 For drugs which can be 1onized the drug's pKa and the pH of the blood will
have a large effect on the transfer rate across the capillary membrane.



Factors affecting drug distribution

There are two deviations to the typical capillary structure which result in

variation from normal drug tissue permeability.

1) Permeability is greatly increased in the renal capillaries by pores in the
membrane of the endothelial cells, and in specialized hepatic capillaries,
known as sinusoids which may lack a complete lining. This results in

more extension distribution of many drugs out of the capillary bed.

Sinusoid Capillary (Liver, spleen and bone marrow)

Endothelial cytoplasm

Pencapillary tissue

Microvilli c;{zfpatocyte

Factors affecting drug distribution

Blood Perfusion Rate
2. Blood perfusion rate: Organ Perfusion Percent
* The rate at which Rate of cardiac
(mL/min/mL | output (CO)
blood perfuses to of tissue)
i ' idely:
different organs varies widely ——— Py :
B;ai 0.5 - 0.55 14-15
Brain
= Fat 0.01-0.03 2-4
Hear 0.6-0.7 4
0.5 mbmin'ml tssue t
Kidn
Muscle o 40-4.5 22-24
————— T e

0026 mimin'ml| tssue

» ya permeabilicy Jl
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Factors affecting drug distribution cqalibrakion .
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- The rate at which a drug reaches different organs and tissues will 5, 2 liver
depend on the blood flow to those regions. W OI oo azp =
L v o

J_g-«\ /QJ}SJ v
- Equilibration is rapidly achieved with heart, lungs, liver, kidneys — «2:> w5 o
and brain where blood flow is high. dJs—

- Skin, bone, and depot fat equilibrate much more slowly.

Factors affecting drug distribution

uﬁ\ QAJJJJIJ .

B. Extent of Distribution R
1.Lipid Solubility: S las lipsphitic
- Lipid solubility will affect the ability of the drug to bind to :\i&s::\:ux—;gad‘

plasma proteins and to cross lipid membrane barriers. A% Ole o

lipopwlic A & Lo
Pratein \a‘v\h\nj d

- Very high lipid solubility can result in a drug partitioning into TR

highly vascular lipid-rich areas. Subsequently these drugs slowly
redistribute into body fat where they may remain for long periods
of time.



Factors affecting drug distribution

2. Effects of pH:

- The rate of movement of a drug out of circulation will depend on its degree
of 1onization and therefore its pKa.

- Changes in pH occurring in disease may also affect drug distribution. For
example, blood becomes more acidic if respiration is inadequate.

3.Plasma protein binding:

- Extensive plasma protein binding will cause more drug to stay in the central
blood compartment. Therefore drugs which bind strongly to plasma protein
tend to have lower volumes of distribution. (T protein binding = | V)



