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Solvents and Solubilizers

What are solvents and solubilizers?

In pharmaceutical formulations, solvents are liquids that dissolve one or more components
(usually the drug).

Solubilizers are special agents used to enhance the solubility of poorly water-soluble drugs in a
given solvent system.

These are especially important in oral liquids, injectables, ophthalmic solutions, and topical
products, where the drug needs to be in a dissolved form.

Common Pharmaceutical Solvents:

Water (Purified / Water for Injection)

Ethanol

¥ Common Pharmaceutical Solvents === Propylene Glycol

Glycerin (Glycerol)

Oils (e.g., sesame, castor)

A. Water (Purified Water / Water for Injection):

» Most widely used solvent.
» Used in oral liquids, parenterals, ophthalmics, and topicals.

» Must be microbiologically safe and free of contaminants.
B. Ethanol:
» Used to dissolve both hydrophilic and lipophilic drugs.
» Common in oral solutions, mouthwashes, and topical products.

» Limited use in pediatrics due to alcohol content.




“FirstHope Pharmacy” YouTube for Video | Instagram@firsthope | Download Firsthope App

C. Propylene Glycol:

» Good solvent for lipophilic drugs.
» Used in oral, injectable, and topical formulations.

» Also acts as a humectant (retains moisture).

D. Glycerin (Glycerol):

» Sweet-tasting and viscous liquid.
» Used in oral syrups, topical formulations, and ear/eye drops.
» Also acts as a humectant and preservative.

E. Oils (e.g., sesame oil, castor oil):

» Used as solvents for oil-soluble drugs in parenterals (IM injections) and soft gelatin
capsules.

Solubilizers:

Many drugs are poorly water-soluble, and simply using water or alcohol may not dissolve them
effectively.

Solubilizers help improve drug solubility by different mechanisms like micelle formation, co-
solvency, or complexation.

Common Solubilizers:

1. Surfactants:
» Surfactants reduce surface tension and form micelles to trap the drug inside.

» Example: Polysorbate 80 (Tween 80), Cremophor EL.

2. Co-solvents:

» A mixture of solvents (e.g., water + ethanol + propylene glycol) increases solubility.

» Co-solvents work by reducing the polarity of water to allow better solubilization of
lipophilic drugs.

3. Cyclodextrins:

» From complexes with drug molecules to improve solubility and stability.
» Example: B-cyclodextrin, Hydroxypropyl-B-cyclodextrin.

4. Polyethylene Glycols (PEGs):

» Used as co-solvents and also help in solubilizing poorly soluble drugs.

Applications in Pharmaceutical Product Development:

e Inoral syrups, solvents help to dissolve APls and make them palatable.

o In parenterals, sterile and pyrogen-free solvents are used to prepare clear solutions.
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¢ Intopical products, solvents help dissolve drugs for easy skin absorption.

¢ |Inophthalmic and nasal products, solvents must be non-irritating and isotonic.

Cyclodextrins and Their Applications

What are cyclodextrins?

e Cyclodextrins are cyclic oligosaccharides (sugar molecules linked in a ring) obtained from
starch.

They have a unique structure: a hydrophobic inner cavity and a hydrophilic outer surface.

This structure allows them to form inclusion complexes with poorly soluble drugs, improving
solubility, stability, and bioavailability.

Types of Cyclodextrins:

a-Cyclodextrin

B-Cyclodextrin

w lypes of Cyclodextrins
y-Cyclodextrin

Modified Cyclodextrins

. a-Cyclodextrin:

» 6glucose units.

» Small cavity — used for small molecule drugs.

. B-Cyclodextrin:

» 7 glucose units.

» Most commonly used, good for moderate-sized drug molecules.
. Y-Cyclodextrin:

» 8glucose units.

» Larger cavity, suitable for bigger molecules.
. Modified Cyclodextrins:

» To improve solubility and reduce toxicity.

» Examples:

o Hydroxypropyl-B-cyclodextrin (HP-3-CD)

o Sulfobutyl ether-B-cyclodextrin (SBE-B-CD)
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