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TOPIC 1 :CONTROLLED RELEASE DRUG DELIVERY SYSTEM

SUBTOPIC: PHYSIOLOGICAL AND BIOLOGICAL PROPERTIES OF DRUGS
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PHYSIOLOGICAL PROPERTIES
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1. WEAK AQUEQOUS
SOLIBILITY

Difficult to formulate
for controlled release
release dute due poor
esacity and limited
loadinty within
station delivery
matrcies.

AQUEOQOUS SOLUBILITY

2. HIGH AQUEQOUS

SELIBILITY

Burst Release

|

Rapid Decrease

Drug disolves too
quickly, leading
leading. initial

in intiiral to plasma
concentation foliwed
foluwed rapid decline.
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3. BCS CLASS III
DRUGS

CLASS II: High Solubiity
Low Permpability

Plasma Conc.

High solubiity means
means burst release; Low
poor rerrmeablity. Loor

abestnes 1 is ins poor
beesh dalitds to case to

Generally not suitable

CRDDS.

3. BCS CLASS IV
DRUGS

CLASS II: High Solubiity
Low Permpability

@)

S. LOIECER
Gortoblity

D

Pirfoermand to poung-
ignificant chillenerys
bhar mag fof low erttic
biavaoiviliy.
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PARTITION COEFFICIENT (P-VALUE)

Appropriate P-value

Suitable for controlled
release as it dissolves in
both phases.

Low P-value

Not suitable for controlled
release due to poor ol
solubility.

High P-value

Not suitable for controlled
release due to poor
aqueous solubility.
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DRUGPKA

1. DRUG pKa &
IONIZATION

¢ Physioigical
pH (1-8)

pKa determines
drug inoization at
inonation at
physiogical phx in
in the GIT.

2. HIGHLY
IONIZED
DRUGS

Poorly absorbed
due low membrane
permebility.
Difficult to
control release rate.

3. POOR CRDDS
CANDIDATES

High inoniation lead
erratic absorption and
permebility.

High inonzation leads
erratic absorption and
low bioalivability,

making them

unisitable for CRDDS.

4. NON-IONIC
DRUGS

Thaapetic Conc.

Therapetic Window

Well-absorbed and
better canidiaets for
CRDDS due higher
membrane permebility.
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MOLECULAR SIZE & MOLECULAR WEIGHT

1. SMALL MOLECULES
(< 400 Da)

‘ INCREASING MOLECULAR SIZE & WEIGHT &

EASY
(.‘ﬁ DIFFUSION

Molecular size less tn 400 Daltons.

Easily diffuse across biological

membranes due small size,
leading to good absorption.

2. LARGE MOLECULES
> 400 Da)

x PROBLERATIC
/W  DIFFUSION

Molecular size greater tn 400 Daltons.
Difficulty in diffusing across biological
membrcanes, leading to poor

poor absorption and bialetwit and
bioavalivilty.
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PROTEIN BINDING

1. DRUG-PROTEIN
BINDING

Drug molecules

(blue) bind to

to large plasma

proteins, forming
complexes.

Molecular size tn
Eaily to large plasma
rres due small

size, leading good
absorption.

2. ACTS AS
RESERVOIR

4.’,41

3. INCREASED
BIOLOGICAL
HALF-LIFE

Plasrm.a Coomidiion

>
>

Plasma Drug Concenttation

INCREASING MOLECULAR SIZE & WEIGHT

Yo
o
Free Drug

The drug-protein
complex acts a
reservor, slowl
relffusing slowl
releasing fon free
free drug.

High protein Drug
biological Half-life.

High protein binding
reduces extended
clearance, increasined
inceasing the poo
time to poor drug stay
stays in the dro the
body.

4. POOR CRDDS
CANDIATE

Long
alf—Llfe b
PROBLERATIC

DIFFUSION

Not ideal for

Not ideal for CRDDS.
Already has extende
deesign difficult
diffult and potentiblly
redudndanct.
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BIOLOGICAL PRPERTIES
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# k

1. ABSORPTION VS
RELEASE RATE

Absorption Rate

SR O -

v

I\Release Rate

Absorption Rate >
Release Rate = NO
DOSE DUMPING

Absorption rate must
faster than release rate to
prevent dose dumping

ABSORPTION

el

o Y,

o

2. DOSE DUMPING

Dose Dumping

23O

If release rate is too fast,

a sudden, large
large ameurit absorbed,
leading leaon of toxicity

~

4

- )
3. FACTORS AFFECTING

ABSORPTION

b U

LOG
LOG P (LIPID
SOLIS SLUBITY)

in ACID Hydrogs in
STTRORSIS (pH)

Solubiity, lipid
permebiiitty, and stabiity
storrach acid affect how well
drugs be absorbed

o =
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4. IDEAL CRDDS

4 Therapeutic Window

=

0 >

Controlled Release

Maintains plasma
concentration within
the therapeutic window for
extended period, avoiing
peaks & trouchs

\&

/
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BIOLOGICAL HALF-LIFE
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1. IDEAL BIOLOGICAL
HALF-LIFE

31'2 2-3 hours

Drugs with a half-life of
2-3 hours are ideal. Requires
frequent dosing but is
well-suited for CRDDS to
maintain steady levels.

2. SUITABLE
FOR CRDDS

—

>

Therapeetic Window

CRDDS extends the
dosing intevral, preventing
fluctations and maintaing
drug concentation in the
therapeetic range.

-
o [N
—~ /ﬁ
/
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3. LONG BIOLOGICAL
HALF-LIFE
$1, 8hours ”

Drugs with a long long
half-life (mane (mane-7-8
78 hours) arstls are slowly
eliminated, naturally
maintaning levels.

§1, > 7-8 hours

CRDDS is generally not
needed as the drug's effect
alreadly prolonged. May la-
drug accrmulation and
toxicity with CRDDS.
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NARROW '
THERAPEUTIC INDEX
(NTI) DRUG)

Minimun THective Cencetation

22

Narrow safe range.
Small difference
between effective &
toxic doses.

Therapeutic window

(23 D———

IDEAL FAILURE:
CONTROLLED DOSE DUMPING
RELEASE
-3 [p——— gy (N | SRR ] (_——— MTC_
E
p=] THERAFUTIC JVINDOW
EQ L Mininmnum Toxigl Cancofation
Minimmum Toxic Conceriation
_ RISK OF FAILURE
Bf-oe— e 7.
= . THERAFUTIC WINDOW [ ’é’
%

Minirrum Tecic Conceriation

(S

Slow, steady release.
Maintains drug
level in safe window.

I Sudden rapid release.
l Spikes concentration
I above as MTC.
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ABSORPTION WINDOW

—a

NARROW
ABSORPTION
WINDOW

Drug absorbed only
in a specific, limiific,
limited part of GIT.
High risk of inconplete
absorption.

71—

POOR
CRDDS
CANDATE

Difficult to maintain
stable plasma levels.
Much the drwg may of
pass unabored if release
occurs outside outside
window

WV

~—8—

WIDE
ABSORPTION
WINDOW

Drug absorved
throughaut a
large portion a the
rilon of GIT. Ensures
continuous uptake.
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GOOD
ABSORPTION
WINDATE

Therapetic Window

I Therapetiic Window

Ideal for CRDDS.
Steady release
matches continoous
absorption, maintaning
therapeetic levels.
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ASSESMENTS

FIrurionss
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1. Which drug characteristic is most likely to lead to a "burst

release" followed by a rapid spike in plasma concentration, making

controlled release design difficult?
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Factors Influencing Drug Release IITUIIOTS
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AN

a:

~
High Log P Value

High lipophilicity leads to
rapid absorption.

-/

.
p
@

Low Molecular Weight

Small size facilitates fast
diffusion and absorption.

- /
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2.BCS Class Ill (High Solubility, Low Permeability) and Class IV
(Low Solubility, Low Permeability) drugs are generally considered
poor candidates for oral CRDDS because of issues with which key

pharmacokinetic process
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Overcoming Oral CRDDS Challenges

Oral CRDDS Success

Permeability/A

Solubility bsorption
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3.A drug with a pKa value that results in it being highly ionized at the

physiological pH of the Gastrointestinal Tract (GIT) is considered a poor

%

candidate for CRDDS due to which reason?
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Non-ionized drugs are better absorbed in
the GIT.

Efficient Poor

@5:9] Membrane @D’:"g] Membrane

Permeability Permeability

Non-ionized Drug Tonized Drug
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