Solubility of liquids in liquids

Two or more liquids are frequently mixed together in the preparation of pharmaceutical solutions. For example, alco​hol is added to water to form hydroalcoholic solutions of various concentrations; volatile oils are mixed with water to form dilute solutions known as aromatic waters; volatile oils are added to alcohol to yield spirits and elixirs; and various fixed oils are blended into lotions, sprays, and medicated oils. Liquid–liquid systems can be divided into two categories according to the solubility: (a) complete miscibility and (b) partial miscibility. 
Complete miscibility 

Polar and semipolar solvents, such as water and alcohol, glyc​erin and alcohol, and alcohol and acetone, are said to be completely miscible because they mix in all proportions. nonpolar solvents such as benzene and carbon tetrachloride are also completely miscible. Completely miscible liquid mixtures in general create no solubility problems for the pharmacist.

Partial miscibility

When certain amounts of water and ether or water and phenol are mixed, two liquid layers are formed, each containing some of the other liquid in the dissolved state. The phenol-water system has been discussed in detail in previous Chapter. The solubilities of partially miscible liquids are influenced by temperature. In a system such as pheno1 and water, the mutual solubilities of the two conjugate phases increase with temperature until reaching the critical solution temperature, where a homogeneous or single-phase system is formed.

The solubility of some liquid pairs, can increase as the temperature is lowered, and the system will exhibit a lower critical temperature, below which the two liquids are soluble in all proportions and above which two separate layers form. Another type, involving a few mixtures such as nicotine and water, shows both an upper and a lower critical temperature with an intermediate temperature region in which the two liquids are only partially miscible. A final type exhibits no critical solution temperature; the pair ethyl ether and water, for example, has neither an upper nor a lower critical temperature and shows partial miscibility over the entire temperature range at which the mixture exists.

Solubility of solids in liquids

Systems of solids in liquids include the most frequently used and the most important type of pharmaceutical solutions. Many important drugs are weak acids or bases. They react with strong acids and bases and, within definite ranges of pH, exist as ions that are ordinarily soluble in water.

Although carboxylic acids containing more than five car​bons are relatively insoluble in water, they react with dilute sodium hydroxide, carbonates, and bicarbonates to form sol​uble salts. 
Hydroxy acids, such as tartaric and citric acids, are quite soluble in water because they are solvated through their hydroxyl groups. Sodium citrate is used sometimes to dissolve water-insoluble acetylsalicylic acid because the soluble acetylsalicylate ion is formed in the reaction. The citric acid that is produced is also soluble in water, but the practice of dissolving aspirin by this means is questionable because the acetylsalicylate is also hydrolyze rapidly. The OH group of salicyclic acid cannot contribute to the solubility because it is involved in an intramolecular hydrogen bond.
Phenol is weakly acidic and only slightly soluble in water but is quite soluble in dilute sodium hydroxide solution,
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Many organic compounds containing a basic nitrogen atom in the molecule are important in pharmacy. These include the alkaloids, sympathomimetic amines, antihistamines, local anesthetics, and others. Most of these weak electrolytes are not very soluble in water but are soluble in dilute solutions of acids. Addition of an alkali to a solution the of salt of these compounds precipitates the free base from solution if the solubility of the base in water is low.
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