

Alligation is a method used to solve problems that involve mixing two products of different strengths to form a product having a desired intermediate strength. Alligation is used to calculate:

a. The amount of diluent that must be added to a given amount of higher strength preparation to make a desired lower strength.

b. The amounts of active ingredient which must be added to a given amount of lower strength preparation to make a higher strength.

c. The amount of higher and lower strength preparations that must be combined to make a desired amount of an intermediate strength.

(1) It is often more practical to dilute a known strength preparation than it would be to compound an entire preparation. Compounding may involve weighing, measuring, heating, levitating, and extensive mixing of all the ingredients to achieve the finished product. Sometimes, a simple calculation using alligation allows us to calculate the amount of diluent to be added to an already prepared higher strength preparation to form the strength desired. The job would then be simplified by the combining of the two ingredients.

(2) Sometimes, it is necessary to increase the strength of a preparation by adding an active ingredient. If a doctor is treating a patient with 1-percent coal tar ointment and he decides to increase the strength to 2 percent, it can be accomplished by adding an unknown amount of coal tar (100 percent). Because this problem involves the mixing of a higher and a lower strength to form an intermediate strength, the unknown amount may be found by using alligation.

e. Practical Exercises. Work the following problems and check your answers with the correct answers found on page 2-42.

(1) How many milliliters of water must be added to 5 gallons of 100% isopropyl alcohol to make a 70% dilute Isopropyl alcohol?

ANS: ___________ ml

(2) How many grams of coal tar and how many grams of 1% coal tar ointment must be combined to make 200 grams of 4% coal ointment?

ANS: ___________ g coal tar

___________ g 1% ointment

(3) How many grams of coal tar must be added to 200 grams of 1% coal tar ointment to make a 4% coal tar ointment?

ANS: ___________ g coal tar

(4) How many grams of 1% coal tar ointment must be added to 200 grams of coal tar to make a 4% coal tar ointment?

ANS: ___________ g 1% ointment

(5) A 25% solution of ethyl alcohol may be used to bathe a small child for the purpose of cooling and reducing fever. How many milliliters of ethyl alcohol (95%) and how many milliliters of distilled water must be combined to make two quarts of the 25% ethyl alcohol solution?

ANS: ___________ ml 95%

___________ ml water

 (6) Terpin hydrate, an expectorant, is soluble in alcohol (40% or higher) but is insoluble in water. Should the alcohol concentration fall below 40%, the terpin hydrate will precipitate out of solution. Codeine sulfate is soluble in water but only slightly soluble in alcohol. Terpin hydrate and codeine sulfate are frequently used in combination in cough preparations. In order to allow both medications to remain in solution, the alcohol concentration must be 40% and 50%. How many milliliters of high alcoholic elixir (75%) and how many milliliters of low alcoholic elixir (10%) must be combined to make one gallon of 45% alcoholic elixir to be used as a vehicle for the two medications?

ANS: ___________ml 75%

___________ml 10%

(7) How many milliliters of normal saline (diluent) must be added to one fluid ounce of 1-percent phenylephrine HCl solution to reduce the strength to 1/4%?

ANS: ___________ ml normal saline

(8) How many milliliters of distilled water must be added to one liter of a 1:200 solution of potassium permanganate (KMnO4) to make it a 1:4000 solution?

ANS: ___________ ml distilled water

