


Introduction

According to recent estimates, nearly 40% of
new chemical entities are rejected because of
poor biopharmaceutical properties.

To counter this problem, pharmaceutical
companies are Implementing strategies to
measure, predict and improve solubility of
promising new drug candidates during the
preclinical phases of drug development,






» Solution

Solltion s & homogeneous dipersion of two or more
Kinds of molecular or lonic Substance.

> Solvent

The components of solution present in qratest
Quantity

> Sollte

The component which are dissolved In greatest
Quantity

> Solubilty

The quantity of Sollite that will dissolve in @ specified
Quantity of aolvent to proaice a saturated solution.




Saturated

A condliion which exists when no more of a
molecuiar or ionic Species willdissolve in a
liqui Solution

Unsaturated solution
A conaliion which exists when more of

molecuiar or ionic Species could be dissolved in
soluuion.

Super Satirated solution

A conaltion which exist when a solvent holos L
more of sollte in a solution then is normalle®,

00ssible at a qiven temperature




Solubility

100% Miscible
1,000.000 ppm

1,000,000 mg/L

1.000 mg/mL

10% .
100,000 ppm
100,000 mg/L
100 mg/mL

1%
10,000 ppm
10,000 mg/L
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Definition Required

Very soluble
Freely soluble
Soluble
Sparingly
Slightly

Very slightly

Insoluble

Parts of solvent for one part
of solute

10-30
30-100
100-1000
1000-10,000
>10,000







PROCEYS OF SOLUBLISATION

The process of solubilization involves the
breaking of infer-onic or Infermolecular
bonds in the solute , the separation of
the molecules of the solvent to provide
space In the solvent for the solufe,
Inferaction between ihe solvent and the
solute molecule orion.

Process 15 explained In fhree steps o
follows




Step 1: Holes opens in the solvent

Step2: Molecules of the solid breaks
away from the bulk
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Mep 3: The freed solid molecule is
inteqrated into the hole in the solvent




Amechanistic perspective of
solubllization process for organic
solutein water involves the following
steps:

3. Dreak up of solute-solute
intermolecular bonds

b. break up of solvent-solvent
intermolecular bonds

¢. formation of cavity in solvent phase
large enough to accommodate solute
molecule

d. vaporization of solute into cavity of
solvent phase

e, formation of solute-solvent
intermolecular bonds

f. reformation of solvent-solvent bonds
with solvent restructuring
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Figure 5.2 Schemalic representation of the various enthalpies involved when dissolving &
neutral organic molecule in water,



TECHNIQUES

Particle Size Reduction
Addition of Solubilising Excipients

Manipu
Manipu

Solid Dispersions
nclusion Complexes
Lipic-based Emulsion Systems

ation of So

id State

ation Nove

Solubilisation

Nanotechnologies for



Particle Size Reduction
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Effect of particle size of phenacetin on dissolution rate of
the drug from granules
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| P¥ adjusters
2.Co- solvents

3 Surfactants




 Depends on the pKa of the drug and Generally
Regarded as Safe (GRAS) buffering agents are
Used as necessary.

PH ranges from 2 to 21 are generally
acceptable for oral products, whereas It Is
desirable to formulate as close to the
physiological pH as possible for parenteral
products as significant variations can result in
painful injections.




v A poorly soluble drug is mixed with a water-miscible
organic solvent in which the arug has high solubility
before addtion to an aqueous medium

v The solubilty of a non-polar drug has generally beer

observed to increase in log-linear fashion with the
acdition of co-solvents

Eq: Ethanol, propylene glycol, glycerin&
Low molecular weight polyethylene glycols




Suractants

Surfactants can lower surface tension &
improve the dissolution of lipophilic drugs in
aqueous medjum,

Eg:-Non-ionic surfactants include polysorbates,
polyoxyethylated castor oil polyoxyethyluted
qlycerides, lauroy! macroglycerides and mono- and
d-fatty acid esters of low molecular weight
polyethylene glycols




Surfactant
Tm}

Surfactant
He

i

Surfactant Monomers Micelle

A
e\

Accordingly, hydrophilic drugs can be adsorbed on the surface of the micelle (1), drugs
with intermediate solubility should be located in intermediate positions within the micelle
such as between the hydrophilic head groups of PEO micelles (2) and in the palisade layer
between the hydrophilic groups and the first few carbon atoms of the hydrophobic group,
that is the outer core (3), and completely insoluble hydrophobic drugs may be located in
the inner core of the micelle (4)




Relationship between HLB Value and Use of Surfactants

Range of HLB Use of Surtactant

3.6 W/O emulstfier

6-9 Wetting agent

818 O/W emulsifier

{315 Detergent

518 Solubilizing agent
% HLB =L (hydrophillc group number)
T - Sbg agos .5 (pophile group number + 7

- Dotagonts




In this technique, a poorly soluble drug Is
dispersed In a highly soluble solid hydrophilic
matrix, which enhances the dissolution of the

drug.

v Sold dispersion techniques can yield eutectic (non-
molecular level mixing) or solid solution (molecular
level mixing) products

Eutectic dispersions are homogeneous dispersions
of crystalline or amorphous drugs in crystalline or
amorphous carriers.




Q solid dispersion

disinteqration of
capsule shell
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Lipophlic arug-cyclodextrin complexes,
commonly known s inclusion complexes, car
be formed simply by adding the drug and
excipient together, resulting in enhanced drug

solubilisation

Eq:-Hence, methyl, hydroxypropy!,
sulfoalkylated and sulfated derivatives of
natural cycloaextrins that possess improved
aqueous solubility are preferred for
pharmaceutical use.
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As the arugs are solubilised i the of
phase, emulsions facilitate the absorption of
poorly soluble drugs as the micro- o nanosized

dispersed oil phase 5 easily absorbed.

v Micro emulsions are thermodynamically stable,
optically isotropic Solutions that form
spontaneously




) Self-emulsitying or self-micro emulsifying
systems use the concept of in situ formation of
emulsion in th

Fg: Neoral

 Sub-micron emulsions (droplet size <1000 nm)
prepared by high- pressure homogenisation or

microfluidisati
surfactants

Eg:-Emulsi

e gastrointestinal tract.

on and with very low levels of

ons for total parenteral nutrition

(TPN) therap Diprivan (propofol) and Diazemuls

(diazepam)




» Depend on the escaping tendency of the
molecules from a particular crystalline
structure,

 For a drug that exists in multiple
polymorphic forms, the polymorph with the
highest order of crystallinity 1s the most
stable form, 1.e. with the least amount of free
enerqy, and, consequently, possesses least
melting point and the highest solubility.







