u2ils Chapter: Pharmaceutical Solutions
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e single phase
¢ homogeneous down to the molecular level
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Solution

Pharmaceutical solution
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Saturated solution
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Supersaturated solution
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e Dissolution = process
e Solubility = maximum amount

e Concentration = expression of amount
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Oral solutions

e syrups
e elixirs
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Mouthwashes / Gargles / Throat sprays
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Topical lotions / paints
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Nasal drops
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e jisotonic
e buffered

Ear drops



.non-sterile W&
Eye drops
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e sterile
e jisotonic

e Dbuffered

Parenteral solutions
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e sterile
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e pH controlled

Irrigation solutions
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e sterile

e narrow pH range acceptable

5) Advantages of formulating API as a
solution
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6) Components of pharmaceutical
solutions
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e Solvent
e Solute (API)

e Additives / Excipients



7) Classification according to solvent

e syrups

e aromatic waters

o elixirs

e spirits

e tinctures

o fluid extracts
e collodions

e liniments
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composition

Aqueous solutions

Hydroalcoholic solutions

Non-aqueous solutions
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Non-electrolytes
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e dextrose
e sucrose
e glycerin
e ethanol

® Uurea

Electrolytes
Sl Juagiy quiall A s

HE T

e Strong electrolytes

e Weak electrolytes

9) < 23 (i weak acid s weak base
g s el gls )

e sodium

e potassium



e calcium
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e hydrochloride
e sulfate

e tartrate

.basic drug s sl Wd
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e nature of the solute

e nature of the solvent



e type of solvent

e pH

e presence of cosolvents

e presence of solubilising agents

e temperature

12) Jslia aa) formulation of solutions
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e solubility of the drug

e vehicle acceptability

e pH

e sterility

e antimicrobial preservatives
e chemical stability

e tonicity

e viscosity and density

e aesthetic considerations
e reproducibility of dosing
e patient acceptability

e ease of use



e ease of manufacture and cost
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Water
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e Purified Water
e Water for Irrigation

e Water for Injection

Alcohol
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e water-soluble drugs

e alcohol-soluble drugs

Advantages of hydroalcoholic solutions
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Disadvantages
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Glycerin

clear syrupy liquid

sweet taste

miscible with water and alcohol
preservative qualities
stabiliser

auxiliary solvent



e viscous liquid
e miscible with water and alcohol
e useful solvent

o Jiiwy Uba glycerin ol pdasiuall (o b

Propylene glycol

e soybean oil
e arachis oil

e sesame oil
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e oral formulations
e topical solutions

e [IM depot injections

Fixed oils

Liquid paraffin
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e ethanol
e glycerol
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e weak base: 3= 43 423 decreasing pH

e weak acid: ¥ 43 491 increasing pH
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e stability
e taste

e Dbioavailability

1. Temperature

2. Cosolvents

3. Manipulation of pH



e compatibility of ingredients

4. Salt formation

e weak acid + base — salt
e weak base + acid — salt
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5. Surfactants
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6. Complexing agents
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15) Excipients commonly used in
solutions

e Preservatives

o Buffers

e Chemical stability enhancers
e Viscosity enhancing agents
e Isotonicity modifiers

e Sweeteners



e Flavors

e Colors

16) Preservatives
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e benzoic acid
e sodium benzoate
e methylparabens
e propylparabens
e butylparabens
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17) Buffers
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e conjugate salt
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18) Chemical stability enhancers

:degradation routes ai

e oxidation
e reduction

e hydrolysis
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e use a buffer

e use antioxidants

e reduce oxygen

e use chelators like EDTA
e refrigerate if needed

e protect from light using amber glass

= & antioxidants

e ascorbic acid
e citric acid
e sodium metabisulfite

e sodium sulfite
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19) Viscosity enhancing agents
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e eye drops 3L} retention on the eye
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oral solutions for infants J:& dribbling

methylcellulose
HPMC

PVP

increasing sugar

glycerin

20) Isotonicity modifiers

injections

mucosal solutions
ophthalmic solutions
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pain

irritation

21) Colors, Flavors, Sweeteners
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sucrose
glycerol
sorbitol
mannitol
xylitol

aspartame

very soluble

stable

increases viscosity

masks bitter and salty taste

soothing to throat

Colors

Flavors

Sweeteners
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22) i 3k purified water

e Distillation
e lon exchange

e Reverse osmosis

Reverse osmosis
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e bacteria

e viruses

e pyrogens

e organic molecules
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e Solubility
e Dissolution

e Concentration
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Any concentration = solubility

.maximum concentration at saturation . solubility ¢¥ <l 13

o sterility
e isotonicity
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Supersaturated solution = unstable.

Tap water not accepted.
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= @A solubility s dissolution

Laai solubility

routes of pharmaceutical solutions

advantages of solutions

classification according to solvent composition
factors affecting solubility

methods of increasing solubility

important solvents

preservatives / buffers / antioxidants

methods of preparing purified water
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Dissolution

Solubility
Concentration
Saturated solution
Supersaturated solution
Aqueous solution
Hydroalcoholic solution
Non-aqueous solution
Cosolvent

Buffer

Preservative

Surfactant

Micelles

Complexation
Cyclodextrins

Purified water
Distillation

lon exchange

Reverse osmosis
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Definitions — Importance of solubility — Uses of solutions — Advantages —

Classification — Factors affecting solubility — Methods to increase solubility — Solvents
— Excipients — Methods of preparing purified water
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Pharmaceutical solutions are homogeneous liquid preparations in which one or more
drugs are dissolved in a suitable solvent. Their success depends mainly on solubility,
solvent selection, pH, stability, sterility when required, tonicity, and suitable excipients
such as preservatives, buffers, antioxidants, sweeteners, and viscosity enhancers. Water
is the main solvent, but alcohol, glycerin, propylene glycol, and oils may also be used.
Solubility can be improved by temperature, cosolvents, pH adjustment, salt formation,

surfactants, and complexation. Purified water can be prepared by distillation, ion
exchange, or reverse osmosis.
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e Define solution.

e Define pharmaceutical solution.
e Define solubility.

e Define dissolution.

e Define concentration.

e Define saturated solution.



Define supersaturated solution.

Why is solubility important?
Why must a drug be in solution before absorption?

What is meant by “Like dissolves like”?

Y Landi)
Mention the routes of pharmaceutical solutions.
Which solutions must be sterile?
Why should eye drops be isotonic and buffered?
QM’: ¥
Classify pharmaceutical solutions according to solvent composition.
Classify solutes into electrolytes and non-electrolytes.
Differentiate between strong and weak electrolytes.
4l
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What factors affect solubility?

How can solubility be increased?



Explain the effect of pH on weak acids and weak bases.
What is the role of cosolvents?
What is the role of surfactants?

What is complexation? Give an example.

Why is water the preferred solvent?
Why is tap water not used?
What are the advantages and disadvantages of hydroalcoholic solutions?

Mention the uses of glycerin.
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Mention the excipients used in solutions.
What is the role of preservatives?

What is the role of buffers?

What is buffer capacity?

Mention examples of antioxidants.

Why are viscosity enhancers added?

What is the purpose of sweeteners and flavors?
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e Mention methods of preparing purified water.

e Explain reverse osmosis briefly.
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What is a solution?

A homogeneous single-phase mixture of two or more components.

What is a pharmaceutical solution?

A liquid preparation containing one or more chemical substances dissolved in a suitable
solvent or mixture of mutually miscible solvents.

What is solubility?

The maximum amount of solute that dissolves in a given amount of solvent under
specified conditions at equilibrium.

Why is solubility important?

Because the drug must be in solution before absorption and because solubility is critical
in formulation and stability.

Mention common routes of pharmaceutical solutions.

Oral, topical, nasal, otic, ophthalmic, parenteral, irrigation, mouthwashes, and gargles.

Mention methods of increasing solubility.

Temperature, cosolvents, pH adjustment, salt formation, surfactants, and complexation.

Mention common solvents.



Water, alcohol, glycerin, propylene glycol, fixed oils, and liquid paraffin.

Mention common excipients in solutions.

Preservatives, buffers, antioxidants, viscosity enhancers, isotonicity modifiers,
sweeteners, flavors, and colors.
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