Pharmaceutical calculations

Lecture 3
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Density

Density (d) is mass per unit volume of a substance.

It is usually expressed as grams per cubic centimeter

(g/co).

Because the gram is defined as the mass of 1 cc of water at
4°C, the density of water is 1 g/cc.

For our purposes, because the United States Pharmacopeial
states that 1 mL. may be used as the equivalent of 1 cc, the
density of water may be expressed as 1 g/mL.

In contrast, one milliliter of mercury weighs 13.6 g; hence,

its density is 13.6 g/mlL
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Density = Mass (g) / volume (ml)

»if 10 mL of sulfuric acid weighs 18 g, its density is:
Density = 18 / 10 = 1.8 g/ml




Specific Gravity

* Specific gravity (sp gt) is a ratio, expressed decimally, of the

weight of a substance to the weight of an equal volume of a

. substance chosen as a standard, both substances at the same .

temperature or the temperature of each being known.

* Water is used as the standard for the specific gravities of

liquids and solids.

* the most useful standard for gases is hydrogen.
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specific gravity

Specific Gravity = weight of substance / weight of equal volume of Watir

Thus, if 10 mL of sulfuric acid weighs 18 g, and 10 mL of water, under
similar conditions, weighs 10 g, the specific gravity of the acid is:

Specific gravity = 18 (g) / 10 (g) = 1.8
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TABLE 5.1 50ME REFRESENTATIVE
SPECIFIC GRAWVITIES AT 25°C
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1- If 54.96 mL of an oil weighs 52.78 g, what is the specific
gravity of the oil?

54.96 mL of water weighs 54.96 g
Specific gravity of oil = 52.78 / 54.96 = 0.9603 .




2- If a pint of a certain liquid weighs 601 g, what is the
specific gravity of the liquid?

1 pint = 473 mL Jibud) (e
473 mL of water = 473 g.
Specific gravity of liquid = 601 (g) / 473 (g) = 1.27

1 fluidounce (fl. oz.) = 29.57 mL>

1 pint (16 fl. 0z.) = 473 mlL
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Grams = Milliliters X Specific gravity




1- What is the weight, in grams, of 3620 mL of alcohol with a
specific gravity of 0.8207

Grams = Milliliters X Specific gravity
3620 ml X 0.820 = 2968 g.




2- What 1s the weight, in grams, of 2 fl. oz. of a liquid having
a specific gravity of 1.118? B

2 X 29.57 mL = 59.14 mL

Grams = Milliliters X Specific gravity
59.14 X 1.118 = 66.12 g




3- What is the volume, in milliliters, of 492 g of nitric acid
with a specific gravity of 1.40?

Grams = Milliliters X Specific gravity
492 = X X 1.4 — X =492 / 1.4 = 351 mL




4- What is the volume, in milliliters, of 11b of methyl
salicylate with a specific gravity of 1.185?

1Ib=454 ¢
Grams = Milliliters X Specific gravity
454 = X X 1.185 — X =454 / 1.185 = 383.1 mL




5- What is the volume, in pints, of 50 1b of glycerin having a
specific gravity of 1.25?7

501b = 454 g X 50 = 22700 g

Grams = Milliliters X Specific gravity

22700 = X X 1.25 — X = 22700 / 1.25 = 18160 mL
18160 mL / 473 = 38.4 pints
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1- If a commercially available insulin preparation contains 1
ppm of proinsulin, how many micrograms of proinsulin

would be contained in a 10-ml. vial of insulin?

lppm =1 pg / ml.
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2- If a city water supply has a limit of 250 ppm of nitrate ion,
what is the maximum amount of nitrate ion, in grams, that
may be present in a 10,000 L?

ppm 250 = 250 mg/L = 0.25 g/L.
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3- Progesterone, micronized 4o
Glycerin 5 mL
Methylcellulose Solution (1%) 50 mL E
Cherry Syrup ad 100 mL

.(a) What is the percentage concentration (w/v) of progesterone in the -
prescription?

(b) What is the percentage concentration (w/v) of methylcellulose in
the prescription?

(c) What is the percentage concentration (v/v and w/v) of glycerin (sp
gr 1.25) in the prescription?
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4- Calculate the total weight of the following formula for a
pediatric chewable gummy gel base for medication:

Gelatin 43.4 g
Glycerin 155 mL
Purified Water 21.6 mL

sp gr glycerin 1.25
4o gil) AU x anall = nlad) Cila) & 220
=155 X 1.25 =193.75 g
4o gil) ALY x anall = slall cila) & 22

1x 21.6=216g




