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USING AN ISOTONIC SODIUM CHLORIDE 
SOLUTION TO PREPARE OTHER ISOTONIC 

SOLUTIONS

• A 0.9% w/v sodium chloride solution may be used to compound isotonic solutions of other 
drug substances as follows:

1. Step 1. Calculate the quantity of the drug substance needed to fill the prescription or 
medication order.

2. Step 2. Use the following equation to calculate the volume of water needed to render a 
solution of the drug substance isotonic:

3. Step 3. Add 0.9% w/v sodium chloride solution to complete the required volume of the 
prescription or medication order.





USE OF FREEZING POINT DATA IN ISOTONICITY CALCULATIONS

• Freezing point data (∆Tf) can be used in isotonicity calculations when the agent has a 
tonicic effect and does not penetrate the biologic membranes in question (e.g., red 
blood cells). As stated previously, the freezing point of both blood and lacrimal fluid is -
0.52oC







BUFFER AND BUFFER SOLUTIONS

• water alone cannot neutralize even traces of acid or base, that is, it has no ability to resist 
changes in hydrogen-ion concentration or pH.

• A solution of a neutral salt, such as sodium chloride, also lacks this ability. Therefore, it is 
said to be unbuffered.

• The presence of certain substances or combinations of substances in an aqueous solution 
imparts to the system the ability to maintain a desired pH at a relatively constant level, 
even with the addition of materials that may be expected to change the hydrogen–ion 
concentration.

• These substances or combinations of substances are called buffers; their ability to resist 
changes in pH is referred to as buffer action; their efficiency is measured by the function 
known as buffer capacity; and solutions of them are called buffer solutions.



• By definition, then, a buffer solution is a system, usually, an aqueous solution, 
that possesses the property of resisting changes in pH with the addition of 
small amounts of a strong acid or base.

• Buffers are used to establish and maintain an ion activity within rather narrow 
limits.

• In pharmacy, the most common buffer systems are used in:

1. The preparation of such dosage forms as injections and ophthalmic 
solutions, which are placed directly into pH-sensitive body fluids.

2. The manufacture of formulations in which the pH must be maintained at a 
relatively constant level to ensure maximum product stability.

3. pharmaceutical tests and assays requiring adjustment to or maintenance of a 
specific pH for analytic purposes.



• A buffer solution is usually composed of a weak acid and a salt of the acid, such as acetic 
acid and sodium acetate, or a weak base and a salt of the base, such as ammonium 
hydroxide and ammonium chloride.

• Typical buffer systems that may be used in pharmaceutical formulations include the 
following pairs: acetic acid and sodium acetate, boric acid and sodium borate, and disodium 
phosphate and sodium acid phosphate.

• In the selection of a buffer system, due consideration must be given to the dissociation 
constant of the weak acid or base to ensure maximum buffer capacity.

• This dissociation constant, in the case of an acid, is a measure of the strength of the acid; 
the more readily the acid dissociates, the higher its dissociation constant and the stronger 
the acid.

• The dissociation constant, or Ka value, of a weak acid, is given by the equation:



• The buffer equation for weak acids :

• The buffer equation for weak bases :

• The buffer equation is useful for calculating:

1. the pH of a buffer system if its composition is known.

2. the molar ratio of the components of a buffer system required to give a solution of a 
desired pH.

• The equation can also be used to calculate the change in pH of a buffered solution with the 
addition of a given amount of acid or base.



pKa Value Of A Weak Acid With Known Dissociat ion Constant



pH Value Of A Salt/Acid Buffer System



pH Value Of A Base/Salt Buffer System



MOLAR RATIO OF SALT/ACID FOR A BUFFER SYSTEM OF DESIRED PH



CHANGE IN pH WITH ADDITION OF AN ACID OR BASE
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