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General guideline for solubility:

* the most widely written guideline for the prediction of
solubility is “like dissolves like,” .

* Thus, organic compounds are more soluble in organic
solvents than in water.

* The greater the number of polar groups present, the

greater soluble in water than in organic. Polar groups
inclu#

® An increase in the molecular Weight of an organic

compound without a change in polarity reduces

solubility in water. i
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General guideline for solubility:

*To speed up the dissolution rate a pharmacist may
employ one or several techniques such as:

A. Applying heat (not suitable for volatile and

thermolabile substances)

B. Reducing the particle size (Comminution,

grinding)

D. Vigorops agitation
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TABLE 13.3 SOLUBILITIES OF SELECTED ORGANIC COMPOUNDS IN WATER AS
A DEMONSTRATION OF CHEMICAL STRUCTURE-SOLUBILITY RELATIONSHIP

MILLILITERS OF WATER REQUIRED
COMPOUND FORMULA TO DISSOLVE 1G OF COMPOUND
Benzene CH, 1430.0
Beraoic acd CH,COOH 250
Benzy alcohol CH.CHOH— s o o Sebbibly. 250
Phenol CHOH 150
Pyrocatechol CH(OH), , 23
Pyrogalll CH,(OH),—> o =2)oys * 17
Carbon tetrachloride ) PRI 2000
Chloroform CHl, 200.0
Methylene chloride (HCO, — . clrlsuys » 50.0
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General guidelines for solubility

—= Water is the most commonly used solvents for oral
solutions i
® The _f many solvents greatly limit
their use. With few exceptions, most organic solvents are
irritating or toxic.

® Thus, toxicity and irritation limit the solvents

employed to a few Compounds:

_only a few solvents such as glycerin,

alcohol, and propylene glycol are indicated for internal

use

-acetone, isopropanol, polyethylene

glycols, saturated aliphatic hydrocarbons, ether, and

arious oils may be used
(-] '
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Some solvents for liquid preparations:

CHCH OH

——— ALCOHOL, USP:
* ETHYL ALCOHOL, ETHANOL, C2H50H:

* Next to water, alcohol is the most useful solvent in pharmacy.

* Together with water, it forms a hydroalcoholic mixture that
dissolves both alcohol-soluble and water-soluble substances

* Alcohol, USP: is 94:9% 16:96.0% C2H50H by volume (i.e.,
v/v) when determined at 15.56°C
<—= Dehydrated Alcohol, USP: contains not less than 99.5%
C2H50H by volume and is used when an essentially water-free

alcohol is desired.(Absolut ethanol)
* Itis also used in liquid products as an antimicro!:;ial preservative
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Advantagcs of hydroalcoholic solutions:

_ | They generally can dissolve more oil soluble drugs (or the free

acid or free base form) compared to |aqueous solutions

I
D

They have seme preservation capacity because of the presence of

alcohol

3. They can be used to dissolve either alcohol soluble or water
soluble m - UY 9 hd sl il apls

y Disadvantages of hydroalcoholic solutions:

ool
. The used solvents always physiologically inert — Side effect ..

>. [Elixirslare less sweet and less viscous than

5. Less effective in masking taste compared tofsyrups|

L
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Some solvents for liquid preparations:

* The U.S. Food and Drug Administration (FDA) restrict the use
of alcohol in over-the-counter (OTC) oral drug products and
include appropriate warnings in the labeling:

- For OTC oral products intended for children under 6 years
of age, the recommended alcohol content limit is -

- children 6 to 12 years of age, the recommended limit is -

- children over 12 years of age and for adults, the recommended

limit is 10%.

E y

Some solvents for liquid preparations:

 DILUTED ALCOHOL, NF: Sushl dikde )£ .5 +

* Diluted Alcohol, NF, is prepared by mixing equal volumes of
Alcohol, USP, and Purified Water, USP.

* RUBBING ALCOHOL:

'_ contains about 70% ethyl alcohol by

volume, the remainder consisting of water, denaturants with

or without color additives and perfume oils, and stabilizers.

* To decrease alcohol abuse:

* Each 100 mL must contain not less than 355 mg of sucrose

octaacetate or 1.4 mg of denatonium benzoate

g
(-2} ,
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Some solvents for liquid preparations:

* According to the Internal Revenue Service, U.S.
Treasury Department, the denaturant employed in

rubbing alcohol is formula 23-H, which is composed of:

. 8 parts by volume of acetone,

7. 1.5 parts by volume of methyl isobutyl ketone, and

3. 100 parts by volume of ethyl alcohol.

® The use of this denaturant mixture makes the
separation of ethyl alcohol from the denaturants virtually
impossible with ordinary distillation apparatus. This

discourages the illegal removal for use as a beverage of

@the alcoholic content of rubbing alcohol.
. ot

" Some solvents for liquid preparations: A

* Rubbing alcohol is used as:
— 1. Rubefacient externally » .es6 —bopieal preperoi®
oRin J\d&?qb-,‘

2. Soothing rub for bedridden patients

Skin cleanser before injection
Vehicle for topical preparations

0 T

» Arubefacient is a substance for topical application
that produces redness of the skin, e.g. by
causing dilation of the capillaries and an increase
in blood circulation.

» They have sometimes been used to relieve acute or
chronic pain, but there is limited evidence as to their

@ efficacy. )
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' Some solvents for liquid preparations:
GLYCERIN, USP (GLYCEROL):

* Glycerin is a clear syrupy liquid . . -y §w

with a sweet taste.
¢ It is miscible with both water and
alcohol
. Glycerin :
- SN~
- has preservative qualities

- and is often used as a stabilizer

- and used as an auxiliary solvent in

conjunction with water or alcohol

Some solvents for liquid preparations:

ISOPROPYL RUBBING ALCOHOL:

* Isopropyl rubbing alcohol is about 70% by volume isopropyl
alcohol, the remainder consisting of water with or without color

additives, stabilizers, and perfume oils. OH
s NPy Y
H3C™ "CHj
PROPYLENE GLYCOL, USP:

* Propylene glycol, a viscous liquid, is miscible with water and
alcohol. It is a useful solvent with a wide range of applications

® [t is sometimes substituted for glyccrin in some pharmaccutical

formulations.

E Although orally administered ropylcnc glycol has a low toxicity
in animals, it may exhibit a wea@central nervous system
dcprcssant activity - o _‘,C:nb\;\l OH

o HSC)\,OH
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Some solvents for liquid preparations:
Fixed oils (vegetable oils)

® These are non-volatile oils that consist g :_l e
mainly of fatty acid esters of glycerol. | ¥ 2l
| Y B A
* Sesame oil scotton seed oil, etc | l/ ﬂ!‘ ,~
=t 3=

Eonll ) SO\ 3w ) =

Liquid paraffin
® It is often used as a for the

topical application of drugs

® Liquid paraffin or mineral oil is a
transparent, colourless, odourless, or
almost odourless, oily liquid composed
of §aturated hydrocarbon} obtained from

etroleum
(- —

4 e

Some solvents for liquid preparations:

PURIFIED WATER, USP, H20

® Naturally occurring water contains various amounts of dissolved
inorganic salts, organic matter and microorganisms.

* Ordinary drinking water obtained from the tap is not accepted for
the manufacture of aqueous pharmaceutical preparations or for the
extemporaneous compounding of prescriptions

* Purified water is obtained by distillation, lon-exchange treatment,
reverse-osmosis or other suitable process.

* aqueous dosage forms except those intended for parcnteral
administration (Injections) use Purified water, USP is used

e for parenteral (injections): Water for Injection, USP;
Bacteriostatic Water for Injection, USP; or Sterile Water for
Injection, USP, is used

o )
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