
Percentage 

The term percent and its corresponding sign (%) mean ‘‘by the hundred’’ or ‘‘in a 

hundred,’’ and percentage means ‘‘rate per hundred’’; so 50 percent (or 50%) and 

a percentage of 50 are equivalent expressions. 

A percent may also be expressed as a ratio, represented as a common or decimal 

fraction. For example, 50% means 50 parts in 100 of the same kind, and may be 

expressed as 50⁄100 or 0.50. 

Percentage is an essential part of pharmaceutical calculations. The pharmacist 

encounters it frequently and uses it as a convenient means of expressing the 

concentration of an active or inactive material in a pharmaceutical preparation. 

 

Percentage preparation 

The percentage concentrations of active and inactive constituents in various types 

of pharmaceutical preparations are defined as follows by the United States 

Pharmacopeia: 

 Percent weight-in-volume (w/v) expresses the number of grams of a 

constituent in 100 mL of solution or liquid preparation and is used regardless 

of whether water or another liquid is the solvent or vehicle. Expressed as: % 

w/v. 

 Percent volume-in-volume (v/v) expresses the number of milliliters of a 

constituent in 100 mL of solution or liquid preparation. Expressed as: % v/v. 

 Percent weight-in-weight (w/w) expresses the number of grams of a 

constituent in 100 g of solution or preparation. Expressed as: % w/w. 

 

The term percent, or the symbol %, when used without qualification means: 

• for solutions or suspensions of solids in liquids, percent weight-in-volume; 

• for solutions of liquids in liquids, percent volume-in-volume; 

• for mixtures of solids or semisolids, percent weight-in-weight; and 

• for solutions of gases in liquids, percent weight-in-volume. 

 



Special consideration in percentage calculation 

In most instances, use of percentage concentrations in the manufacture and 

labeling of pharmaceutical preparations is restricted to instances in which the dose 

of the active therapeutic ingredient (ATI) is not specific.  

For example, the ATIs in ointments, lotions, external solutions, and similar 

products may commonly be expressed in percent strength (e.g., a 1% 

hydrocortisone ointment). 

However, in most dosage forms, such as tablets, capsules, injections, oral 

solutions, and syrups, among others, the amounts of ATIs are expressed in 

definitive units of measure, such as milligrams per capsule, milligrams per 

milliliter, or other terms. 

 

                   

Specific gravity may be a factor in a number of calculations involving percentage 

concentration. Many formulations are presented on the basis of weight, even 

though some of the ingredients are liquids.  

Depending on the desired method of measurement, it may be necessary to convert 

weight to liquid or, in some instances, vice versa.  

Thus, we should recall the equations from the previous chapter, namely: 



                                     

Percentage weight in volume 

In a true expression of percentage (i.e., parts per 100 parts), the percentage of a 

liquid preparation (e.g., solution, suspension, lotion) would represent the grams of 

solute or constituent in 100 g of the liquid preparation. 

Indeed, in weight-in-volume expressions, the ‘‘correct’’ strength of a 1% (w/v) 

solution or other liquid preparation is defined as containing 1 g of constituent in 

100 mL of product.  

This is based on an assumption that the solution/liquid preparation has a specific 

gravity of 1, as if it were water. So each 100 mL of solution/liquid preparation is 

presumed to weigh 100 g and thus is used as the basis for calculating percentage 

weight-in-volume (e.g., 1% w/v = 1% of [100 mL taken to be] 100 g = 1 g in 100 

mL). We may prepare weight-in-volume percentage solutions or liquid 

preparations by the SI metric system if we use the following rule. 

 

Volume (mL, representing grams) * % (expressed as a decimal) = grams (g) of 

solute or constituent 

 



 

 

 

 

 



Percentage volume in volume 

Liquids are usually measured by volume, and the percentage strength indicates the 

number of parts by volume of an ingredient contained in the total volume of the 

solution or liquid preparation considered as 100 parts by volume.  

 

 

In preparing 250 mL of a certain lotion, a pharmacist used 4 mL of liquefied 

phenol. What was the percentage (v/v) of liquefied phenol in the lotion? 

                                   

 

 



 

 

 

 

 

 

 

Percentage weight in weight 

Percentage weight-in-weight (true percentage or percentage by weight) indicates 

the number of parts by weight of active ingredient contained in the total weight of 

the solution or mixture considered as 100 parts by weight. 

 



 

 

 

 

                                             



 

 

 

 

Ratio strength 

The concentrations of weak solutions are frequently expressed in terms of ratio 

strength.  



Because all percentages are a ratio of parts per hundred, ratio strength is just 

another way of expressing the percentage strength of solutions or liquid 

preparations (and, less frequently, of mixtures of solids).  

For example, 5% means 5 parts per 100 or 5:100. Although 5 parts per 100 

designates a ratio strength, it is customary to translate this designation into a ratio, 

the first figure of which is 1; thus, 5:100 = 1:20. 

 

When a ratio strength, for example, 1:1000, is used to designate a concentration, it 

is to be interpreted as follows: 

• For solids in liquids = 1 g of solute or constituent in 1000 mL of solution or 

liquid preparation. 

• For liquids in liquids = 1 mL of constituent in 1000 mL of solution or liquid 

preparation. 

• For solids in solids = 1 g of constituent in 1000 g of mixture. 

The ratio and percentage strengths of any solution or mixture of solids are 

proportional, and either is easily converted to the other by the use of proportion. 

 

 



 

 

 



 

 

 

 

Simple conversions of concentration to mg/ml 

Occasionally, pharmacists, particularly those practicing in patient care settings, 

need to convert rapidly product concentrations expressed as percentage strength, 

ratio strength, or as grams per liter (as in IV infusions) to milligrams per milliliter 

(mg/mL).  

These conversions may be made quickly by using simple techniques. Some 

suggestions follow. 

 



 

 

 

 

 

 

 

 

 

 

 



Parts per million (PPM) and parts per billion (PPB) 

The strengths of very dilute solutions are commonly expressed in terms of parts per 

million (ppm) or parts per billion (ppb), i.e., the number of parts of the agent per 1 

million or 1 billion parts of the whole. For example, we are all familiar with 

fluoridated drinking water in which fluoride has been added at levels of between 1 

to 4 parts per million (1:1,000,000 to 4:1,000,000) for the purpose of reducing 

dental caries. 

Also the presence of trace amounts of contaminants in our drinking water and food 

which can pose a risk to our health and safety. 

Among the concerns are the levels of contaminants found in sources of drinking 

water and how those levels compare with the standards set by the United States 

Environmental Protection Agency (EPA). The EPA has established maximum 

contaminant levels (MCLs) which quantify the highest level of a contaminant that 

is allowed in drinking water below which there is no known or expected risk to a 

person’s health or safety.  

Such levels are established for copper, lead, fluoride, chlorine, total organic 

compounds, and other trace constituents. These levels generally are expressed 

either in parts per million or parts per billion. 

 


