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Poor labelling of injectable medications can be a contrib-
uting factor to medication errors leading to adverse 
drug events. In 2001, Orser et al. reported the results 

of a survey they conducted regarding medication errors in 
anesthesia practice. The researchers received survey responses 
from 687 anesthesiologists who reported knowledge of a total 

of 1,038 medication errors. The anesthesiologists were asked to 
identify factors that they felt contributed to the errors. Table 1 
provides a list of these factors. In this same survey, 84% of the 
anesthesiologists agreed that improved standards for drug labels 
would reduce the incidence of error.
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Abstract
Adverse drug events, including in-hospital medication errors, 
are a well-documented world-wide problem. This interdiscipli-
nary team set out to examine the issues related to the labelling 
of injectable drugs. We sought answers to the following two 
questions: (1) To what extent do injectable drug labels adhere 
to existing Canadian design practice recommendations and 
regulations for labelling and (2) is there a need to make 
changes to the recommendations or regulations for labelling 
of injectable drugs in Canada? The project contained three 
phases. The first phase involved taking a sample of vials and 
ampoules from a hospital pharmacy and identifying adher-
ence to the 1999 Canadian Standards Association standard 

for the labelling of drug ampoules, vials and prefilled syringes, 
as well as with the Canadian (Health Canada) Food and Drug 
Regulations for labelling. The second phase involved a failure 
mode and effects analysis of the label-reading process in order 
to identify information on the label considered critical for safe 
medication use. The third phase involved a preliminary human 
factors experiment addressing one problem identified with 
existing labels. Our finding is that existing injectable drug 
labels do not adhere sufficiently to available best design 
standards for labels and also do not adhere to all Canadian 
Food and Drug Regulations. Recommendations are made to 
inform future enhancements to labelling standards, guidelines 
and regulations.
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Table 1. Factors contributing to errors

Contributing Factors Percentage of 
Total Errors

Syringe swap 60

Did not read label 53

Misidentification of ampoule or vial 39

Drug incorrectly stocked 18

Wrong dose injected 10

 Source: Data from Orser et al. (2001: 142).

In an analysis of medication errors reported to the United 
States Pharmacopoeia (USP) voluntary Medication Errors 
Reporting Program for a one-year period between 1996 and 
1997, the USP found that 33% of the reports cited labelling or 
packaging as having contributed to the medication error (USP 
1998). In nearly 30% of the fatalities reported, labelling or 
packaging was cited as a contributing factor to the medication 
error that led to the fatality. The types of problems listed were 
the following:

• Lack of prominent placement of drug name and strength
• Small size and poor readability of printed information
• Insufficient prominence given to route of administration 

(e.g., nasal versus injection, intravenous versus intramus-
cular)

• Poorly designed or cluttered labels
• Lack of differentiation between drug products that have 

similar names
• Similar-appearing labels or packages of different products
• Poor use or absence of colour to differentiate products
• Prominence of company logos versus information that 

identifies the product
• Inadequate warnings about proper drug use

There are several extensive reviews of the causes of medica-
tion errors and possible solutions to medication system designs 
(e.g., Berman 2004; Cohen 2007; Institute of Medicine of the 
National Academies 2007). Medication label design is an area 
where the consideration of human factors principles is critical 
(Greenall et al. 2004). Confusing drug labels have been identi-
fied as a contributing factor to medication errors across different 
disciplines in medicine (Ashcroft et al. 2005; Cohen 1999, 2007; 
Kenagy and Stein 2001; Orser and Oxorn 1994). Injectable 
drugs, in particular, were found to be the most common dosage 
form associated with medication errors that resulted in patient 
death reported to the US Food and Drug Administration from 
1993 to 1998 (Phillips et al. 2001). Furthermore, injectable 
drugs were involved in more than half the medication error 

reports submitted by hospital pharmacists to the USP Drug 
Product Problem Reporting program between 1995 and 1999 
(USP 2000).

Phase One: Existing Manufacturer Labels and 
Adherence to Current Standards and Regulations
The Canadian Standards Association (CSA) published a 
standard in 1999, CAN/CSA-Z264.2-99, for the labelling of 
drug ampoules, vials and pre-filled syringes (CSA 1999). The 
Canadian Anesthesiologists’ Society, the Canadian Society of 
Hospital Pharmacists, the Centre for Health Promotion and 
the Institute for Safe Medication Practices were key groups 
involved in the development of the standard. The standard 
defines minimum design requirements for the presentation of 
information on the inner label for injectables and complements 
the requirements in the Canadian Food and Drug Regulations 
(Government of Canada 2006). The inner label is the label on, 
or affixed to, the immediate container of a drug product.

The CSA standard focuses on ensuring the organization and 
the legibility of label content, especially for what it calls “critical 
information”: the drug product’s common name(s) in English 
and French and the total amount of drug ingredient(s) as milli-
grams per total millilitres, followed by the concentration of drug 
ingredient(s) as milligrams per one millilitre. The standard’s 
legibility section, which was adopted from the Man-Systems 
Integration Standard of the National Aeronautics and Space 
Administration (NASA 1995), defines typographical specifica-
tions for ensuring legibility of critical information. There is no 
legal requirement for pharmaceutical manufacturers to follow 
the CSA standard, but there is a legal requirement for them to 
follow the Canadian Food and Drug Regulations. In addition, 
although some of the requirements set out in both the CSA 
standard and the NASA standard are based on previous research, 
there are many aspects of the CSA standard that are based on 
expert opinion. The objectives of phase one of this study were 
to answer the following two questions: (1) to what extent do the 
inner labels on ampoules and vials of injectable drugs currently 
used in Canadian hospitals adhere to the CSA standard? and 
(2) to what extent do they adhere to the Canadian Food and 
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Table 2. Summary of Canadian Standards Association 
standard adherence scores for the samples 

Clause 
Category*

Total 
No. of 
Clauses

Average No. of 
Clauses Samples 
Adhered to (n = 78)

Average 
Adherence 
Score

Shall 23 14 59%

Should 6 5 80%

*Shall clauses are proposed as mandatory requirements; should clauses are considered 

recommendations (CSA 1999).
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Drug Regulations?

Method
A total of 78 samples (21 ampoules and 57 vials) were randomly 
collected from a pharmacy inventory in a large urban teaching 
hospital. This represented 18% of the 116 different ampoules 
and 22% of the 265 different vials carried by the hospital. The 
evaluation was conducted from May 2006 to July 2006. The first 
two thirds of the samples were collected from used, or expired, 
ampoules and vials returned to the pharmacy. The remaining 
third were randomly collected from all areas of inventory to 

ensure refrigerated items and narcotic products were included 
in the sample. The final sample is thought to be representa-
tive of the currently available ampoules and vials in a hospital 
formulary in Canada.

Typographical dimensions (i.e., the stroke width, character 
height, character width, etc.) were measured on the inner labels 
of the containers. A transparent plastic ruler marked in milli-
metres and a magnifying glass were used to make the measure-
ments. The measurements are considered accurate to 0.5 mm. 

Results

Table 3. Requirements from Items of the Canadian Standards Association standard that had a non-adherence rate of 50% or 
greater

Clause* % Non-
adherence

Brief Description† Findings and Possible Reasons for Non-adherence

Shall

4.2.2 100 Common name printed immediately below the brand 
name and legible according to requirements of 4.4.

Not all legibility requirements are clearly defined.

4.2.3 55 After common name, include: (i) the amount of 
drug ingredient(s) as milligrams per total millilitres 
followed by (ii) the concentration of drug ingredient(s) 
as milligrams per 1 mL. 
In some instances, the convention may be to express 
the amount of drug(s) in milliequivalents, millimoles 
or international units.

Findings:
1.  The amount of drug ingredient(s) per total millilitres was displayed 

after the concentration per 1 mL.
2.  The amount of drug ingredient(s) per total millilitres was missing.
3.  The amount of drug ingredient(s) was not expressed in the 

recommended units.
The reasons for the above are likely to be varied.

4.2.8 99 Expiration date on the label in format EXP CCYYMM,  
e.g., EXP. 1999DE.

A variety of different formats were used.

4.4.11 63 A mixed character set shall be used. Capital letters were often solely used. This may be due to a lack of 
awareness that mixed characters can increase legibility.

4.4.2 60 For critical information, character height on 
ampoules/vials:
>2 mL: 1.76 mm or more
#2 mL: 1.5 mm or more

A combination of a large amount of text and a limited amount of 
space for labelling on small containers may have dictated the use of 
smaller type.

4.4.3 50 For critical information, specified width of letters (0.6 
of the height with some exceptions).

4.4.6 96 The critical information field shall be represented in 
black characters on a white background.

Awareness of this recommendation may be limited.

4.4.7 97 For critical information, height-to-stroke ratio of 6:1 
to 7:1 

1.  The absence of a description for what the height-to-stroke ratio 
expresses.

2. Difficult to measure small type accurately.
3.  Designers may not think of type in this way.

Should

4.2.9 54 Storage conditions should be clearly identified on 
the label.

The joint USP-FDA Advisory Panel on Simplification and Improvement 
of Injection Labeling recommended eliminating storage requirements 
from injection labels when the product is to be stored at room 
temperature in normal light (USP 1994).

USP-FDA = United States Pharmacopoeia/US Food and Drug Administration. *Shall clauses are proposed as mandatory requirements; should clauses are considered recommendations. †Paraphrased from the 

Canadian Standards Association standard (CSA 1999).
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The clauses of the CSA standard are divided into three categories: 
clauses worded with shall are proposed as mandatory require-
ments, clauses worded with should are considered recommen-
dations and clauses worded with may are taken as suggestions. 
There are 25 shall clauses, eight should clauses and two may 
clauses relevant to the labelling of ampoules and vials. For the 
purposes of this study, 23 shall clauses and six should clauses 
were considered. 

None of the samples adhered to all of the shall and should 
clauses of the CSA standard. Table 2 summarizes the average 
adherence score for shall and should clauses. The adherence 
score for a sample was calculated by determining the ratio of the 
number of adhered-to clauses to the total number of clauses.
Table 3 lists the shall and should clauses and suggests findings 
and possible reasons for non-adherence for the CSA standard 
clauses that had a non-adherence rate of 50% or more.

Three samples were determined to be special access drugs 
that are not available for sale in Canada and were excluded 
from the analysis for evaluating adherence 
to Canadian Food and Drug Regulations. 
All three drugs failed one or more require-
ments of the regulations. Table 4 lists the 
non-adherence rate for the remaining 75 
samples.

A more detailed examination of non-
adherence can be found in Appendix 
A (“Rates of Non-adherence to CSA 
Standards”) and Appendix B (“Rates of Non-
adherence to Government of Canada Food 
and Drug Regulations”), both of which are 
available at http://www.
longwoods.com/product.
php?productid=19598.

Phase Two: Failure 
Mode and Effects 
Analysis of the Label-
Reading Process
To investigate poten-
tial failures, causes and 
effects of the label-reading 
process, a failure mode and 
effects analysis (FMEA) 
was conducted with a 
group of seven health-
care professionals with 
previous FMEA training. 
The results of this FMEA 
revealed the components 
of the label on injectable 
drugs considered impor-

tant by the end-users for safe medication use. Failure modes 
(or errors) that are related to reading the brand name, common 
name, concentration, total amount of drug ingredient(s) and 
route of administration were rated as potentially severe modes of 
failure; therefore, these elements need to be carefully considered 

Table 5. Injectable products with label information printed directly on glass or 
clear substrate

Drug 
No.

Generic Name Brand 
Name

Concentration Route of 
Administration

Volume

D1 Desmopressin DDAVP 4 µg/mL IV, IM, SC 1 mL

D2 Epinephrine N/A 1 mg/mL IM, IV, SC 1 mL

D3 Paraldehyde N/A 1 mg/mL IM, IV 5 mL

 IM = intramuscular; IV = intravenous; SC = subcutaneous.

Figure 1. Existing and newly - generated labels 

The three on the left are existing labels for desmopressin (D1), epinephrine (D2) and paraldehyde (D3); the three on the 
right are the newly-generated labels for D1, D2 and D3 in the same order.
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Table 4. Non-adherence to Canadian Food and Drug 
Regulations*

Total No. of 
Samples  
(N = 75)

No. of Samples That 
Do Not Adhere to One 
or More Regulation 
Requirements

% Non-
adherence 

Ampoules 19 4 21

Vials 56 22 39

Total 75 26 35

 *As per Government of Canada (2006).
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when designing labels. A full account of this FMEA has been 
reported elsewhere (Jeon et al. 2007).

Phase Three: Human Factors Experiment with One 
Type of Existing Label
Although Cohen (2007) argues against printing directly on 
ampoules because the lack of contrast between the print and 
the background renders the text illegible, this concern related 
to printing is not fully addressed in the CSA standard and is 
not addressed in the Canadian Food and Drug Regulations. We 
therefore designed an experiment to test the speed and accuracy 
of identifying information on ampoules with type printed 
directly on the glass container, or on a clear substrate that is 
adhered to the glass, and compared the results to those with the 
same label design printed with black ink on an opaque, white 
substrate adhered to a container.

Method 
Participants
Twenty-four registered nurses (two males and 22 
females) from an acute care hospital were recruited 
for the experiment. They ranged in age from 33 
to 60 years (mean age 44) and had eight to 37 
years of practice experience (mean 21.4 years). 
Participants were allowed to wear their glasses 
or contact lenses. All participants were tested for 
visual acuity and colour vision. 

Stimuli
Three ampoules with type printed directly on the glass or a 
clear substrate (existing labels) that are currently available in 
Canada and identical ampoules with label information printed 
with black ink on an opaque, white substrate were presented to 
the participants (i.e., a total of six different labels). The details 
of the existing drugs used are summarized in Table 5. The labels 
designed for this experiment were identical to the existing labels 
except for the use of black lettering on a white paper substrate 
(Figure 1).

Procedure
For each of the six ampoules, participants were asked three 
different questions: (1) What is the concentration? (2) What is 
the generic name? and (3) What are the routes of administra-
tion? The rate of response for each was timed. The experiment 
was conducted in two rooms with similar lighting conditions. 
The sessions were video recorded with a camera positioned 
behind and diagonally from the participants such that their 
faces were not shown in the recordings. A set of six ampoules 
were placed upright in a single row on top of a flat table surface 
covered by a white foam cup until the participant was ready. The 
participant read a question displayed on a computer monitor 

and then picked up the ampoule to answer the question. Time 
to respond to the information being asked and accuracy of the 
response were recorded. Each 40-minute session consisted of 
six practice trials preceding 18 actual trials divided into three 
blocks of six trials. 

Results
Since the participants were allotted as much time as they 
needed to identify the concentration, generic name and routes 
of administration of the drug, the accuracy rate for reading the 
existing labels and the new labels was similar. These results are 
presented in Table 6. The only statistically significant difference 
(p < .05) between the accuracy of responses for the existing and 
new labels was for the route of administration for D3. 

The amount of time that it took to identify the information 

Figure 2. Mean reaction time to correctly identify essential 
information for the original epinephrine label and the new 
black and white label
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Q1 = question regarding drug concentration; Q2 = question regarding 
generic name; Q3 = question regarding routes of administration; RT = 
reaction time.
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Table 6. Accuracy of responses with existing and new labels

Drug 
Type

Concentration Generic Name Route of 
Administration

Existing New Existing New Existing New

D1 91.7% 91.7% 56.5% 47.8% 100.0% 100.0%

D2 100.0% 95.8% 100.0% 95.8% 100.0% 100.0%

D3 95.8% 83.3% 95.8% 100.0% 50.0% 79.2%
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on the existing labels that were printed directly on glass or a 
clear substrate versus the new labels printed with black ink on an 
opaque, white substrate was statistically significantly longer (p 
< .0001). For instance, the mean correct reaction time for each 
of the three questions asked for epinephrine (D2) is presented 
in Figure 2. 

Discussion and Recommendations
Two approaches to examining the labelling of injectable drugs 
that have not been extensively employed and that have been 
reported in this paper are (1) routine examination of the adher-
ence of drug labels to standards and regulations and (2) experi-
mentation to support existing and future recommendations 
(although some experiments have been conducted by others, 
i.e., Filik et al. [2006], Gabriele [2006] and Wogalter and 
Vigilante [2003]).

In phase one of our study, 78 sample vials and ampoules 
collected from a hospital pharmacy inventory were evaluated 
against the current CSA (1999) recommendations that define 
minimum design requirements for labels on ampoules and vials. 
The vials and ampoules were also evaluated for adherence to the 
Canadian Food and Drug Regulation for labelling (Government 
of Canada 2006). Some of the statements in the CSA standard 
and in the Food and Drug Regulations are worded in a way 
that requires interpretation. For example, the Government 
of Canada (2006) Food and Drug Regulation C.01.004. (3) 
states, “Where the container of a drug is too small to accommo-
date an inner label that conforms to the requirements of these 
Regulations,” but it is not clear what is considered too small to 
accommodate an inner label as required in the regulations. For 
the purposes of this study, a container capacity of five millilitres 
or less was considered to be “too small” as is the case in the CSA 
standard. An unclear statement in the CSA standard specifies 
the minimum space between characters for displaying critical 
information (clause 4.4.8). However, the word “space” is not 
clearly defined in the standard. For the purposes of this study, 
the space was interpreted as the space between two straight-
sided characters such as H and L as defined in the NASA’s Man-
Systems Integration Standard (NASA 1995), from which the 
legibility section of the standard was derived. Other examples 
of wording that could be interpreted incorrectly can be found 
in Appendix C (“Ambiguities in the Canadian Food and Drug 
Regulations and in the CSA standard”), which is available at 
http://www.longwoods.com/product.php?productid=19598.

The adherence rate to the 23 mandatory requirements in 
the CSA standard was 59%. The average proportion of the 
inner labels for ampoules and vials that did not adhere to one 
or more of the requirements in the Canadian Food and Drug 
Regulations was 35%. It is important to note that although 
the percentage of drugs that did not meet one or more of the 
Canadian Food and Drug Regulation requirements was 35%, a 

large portion of the non-adherence resulted from not including 
both the English and French versions of the word sterile and 
stérile (24% of the total samples) and for not including the 
manufacturer address on the label (9.3% of the total samples).   
It is also noted that Health Canada does allow exceptions to the 
labelling information requirements through a policy for label-
ling of “special containers.” The policy applies to containers 
that are too small to accommodate a full label and containers 
whose design causes their label to be destroyed during use. Also, 
at the time of this publication, there was no labelling guideline 
by Health Canada available to verify our interpretations of the 
regulations since Health Canada is in the process of developing 
a new labelling guideline. Therefore, the non-adherence rate 
found in this study might change if the new labelling guideline 
or the special container policy were to be taken into consid-
eration. Of interest, Health Canada has recently initiated a 
Progressive Licensing Project which aims to improve the drug 
regulatory system and will include a review of current drug 
regulations and labelling requirements.

Of concern is that one of the samples did not display the 
common name properly and two of the samples did not display 
the route(s) of administration. In the case of an improperly 
displayed common name, it appears that there was preferential 
emphasis placed on the manufacturer’s branding. There may be 
instances where explaining the rationale for specific recommen-
dations in a document might improve adherence. For example, 
an explanation of why a mixed set of characters is preferable 
to all capital characters (lowercase characters have more varia-
tion in character design and thus the visual cues provided by a 
combination of capitals and lowercase characters renders type 
more legible than if it is set in all capital characters) conveys the 
importance of the choice of a mixed character set.

Phase two of the project was an FMEA conducted with seven 
healthcare professionals with previous experience with FMEA in 
order to identify the critical information needed on an ampoule 
or vial for safe medication use. Failure modes related to reading 
brand name, common name, concentration, total amount of 
drug ingredient(s) per total volume and route(s) of adminis-
tration were rated with higher-than-average criticality in the 
FMEA. 

Phase three involved a human factors experiment with a 
group of 24 nurses. This experiment demonstrated the superi-
ority of black lettering on a white background over printing 
directly on ampoules (or on a clear substrate that is adhered to 
ampoules).

This research has focused on some of the concerns with the 
current labelling of ampoules and vials from a human factors 
perspective. Although the three-phased study reported here is 
limited in scope, there are several recommendations, based on 
the results, that can be made regarding the improvement of 
guidelines, standards and regulations related to drug labelling: 
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1. When the CSA standard and the government regulations are 
under review, consider

 • performing user testing regarding the interpretation of 
the guideline or regulations;

 • including an explanation (evidence) of the rationale for 
particular recommendations or requirements;

 • examining the failure modes (or errors) related to the 
brand name, common name, concentration, total amount 
of drug ingredient(s) and route of administration;

 • evaluating the necessity of the information required in 
regulations, such as “address of manufacturer,” which 
takes valuable space on the label.

2. Study the feasibility of using larger-sized ampoules and vials 
for small volumes to increase surface area for label informa-
tion.

3. Prohibit the use of printing directly on glass or a clear 
substrate in the labelling of ampoules or vials containing 
medications.   
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Appendix A. Rates of non-adherence to Canadian Standards Association standard

Non-adherence Rate

Clause Ampoules Vials Total Percentage 
of Total No. of 
Samples (N = 78)

Standard Description*

Shall

4.1 1 4 5 6.4 The objective of the inner label design shall be drug 
product identification rather than manufacturer 
recognition. The legibility of the inner label shall be the 
primary consideration in its design.

4.2.1 8 24 32 41.0 Drug product information shall be placed in standard 
locations on the label to enhance proper identification 
and safe administration. Critical information – common 
name(s), concentrations, and total amounts – shall be the 
most prominent features on the main panel of the label. 
Critical information shall appear in English and French in 
a single field on the main panel. This field shall not be 
disrupted by colour or graphics (see Clauses 4.4.6 and 4.5).

4.2.2† 21 57 78 100.0 The common name(s) of the drug(s) shall be printed 
immediately below the brand name (if included), shall be 
legible, and shall be printed in a typeface having a stroke 
width, weight, character height, and x-height according to 
the requirements of Clause 4.4. If the size of the label does 
not permit this, the brand name shall be reduced in size or 
eliminated.

4.2.3 7 36 43 55.1 The following statements shall be included after the 
common name on the label:
(a) in the case of liquid,
  (i) the total amount of drug ingredient(s) as mg per total 

mL, followed by
  (ii) the concentration of drug ingredient(s) as mg per 1 

mL.
In the instance where the total volume of the drug product 
is 1 mL, and thus the expression of both the total amount 
and the concentration of the drug ingredient(s) is identical, 
a single statement of drug ingredient(s) as mg per 1 mL is 
acceptable.
(b) in the case of powder, the total amount of drug 
ingredient(s) per total amount of powder.
Note: In some instances, the convention may be to express 
the amount of drug(s) in milliequivalents (mEq), millimoles 
(mmol), or international units (IU).
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4.2.6 4 5 9 11.5 Where a drug is available in different formulations, the 
particular formulation shall be specified on the main panel 
with the brand and common name(s) of the drug, e.g., 
diazepam (emulsion) versus diazepam (solution).

4.2.8 21 56 77 98.7 All drug products shall have an expiration date indicated 
on the label. The expiration date should be represented as 
an alphanumeric expression comprising six characters as 
shown in the example below, where CCYY represents a 
calendar year in four digits, and MM the calendar month 
within the calendar year in two letters (JA, FE, MR, AL, 
MA, JN, JL, AU, SE, OC, NO, DE). 
Format: EXP CCYYMM 
Example: EXP 1999DE

4.3.1 2 3 5 6.4 Values and amounts appearing on labels shall be 
expressed in SI (metric) units.

4.4.1 5 20 25 32.1 The character height of the typeface of the common name 
shall be equal to or greater than that used for the brand 
name.

4.4.2 10 37 47 60.3 For containers larger than 2 mL, the character height 
of letters and numerals shall be at least 1.76 mm. For 
containers of 2 mL or less, the character height of letters 
and numerals shall be at least 1.5 mm.

4.4.3† 15 24 39 50.0 The width of letters shall be 0.6 of the height, except for 
the following:
(a) the letter “I,” which shall be one stroke in width;
(b) the letters “J” and “L,” which shall be 0.5 of the height;
(c) the letter “M,” which shall be 0.7 of the height; and
(d) the letter “W,” which shall be 0.8 of the height.

4.4.4† 4 25 29 37.2 The width of numerals shall be 0.6 of the height, except for 
the following:
(a) the numeral “4,” which shall be one stroke width wider; 
and
(b) the numeral “1,” which shall be one stroke in width.

4.4.6 19 56 75 96.2 The critical information field shall be represented in black 
characters on a white background.

4.4.7† 21 55 76 97.4 Characters representing critical information shall have a 
height-to-stroke ratio of 6:l to 7:l.

4.4.8 3 11 14 17.9 The minimum space between characters shall be 1 stroke 
width.

4.4.9 9 24 33 42.3 The minimum space between two words shall be 1 
character, except “L” or “I.”

4.4.10 2 6 8 10.3 The minimum space between lines of text shall be 0.5 of 
character height.

4.4.11 12 37 49 62.8 A mixed character set shall be used.

4.4.12 4 13 17 21.8 Common, unornamented typefaces shall be used, e.g., 
Futura Heavy, Futura Medium, Alternate Gothic No. 3.

Appendix A. Continued
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4.4.14 8 15 23 29.5 Lines of text shall be flush with the left margin, with a 
ragged right margin.

4.5.1 6 27 33 42.3 The use of colours or trade dress is acceptable on labels, 
providing they do not intrude upon the critical information 
field or distract from the legibility of critical information 
(see Clauses 4.2.1 and 4.4.6).
Note: While colour and graphics can be used to facilitate 
differentiation among the formulations of the same 
drug product, the best use of colour and graphics is to 
supplement legible label information. Black lettering on 
a white field is the most legible form of communication 
under daylight conditions.

5.2 1 7 8 10.3 Inner labels for parenteral drug products of volume 
greater than 5 mL requiring reconstitution shall provide 
reconstitution information, including
(a) type and volume of diluent;
(b) strength per unit volume resulting from reconstitution;
(c) final volume; and
(d) stability of reconstituted solution.
This information should be positioned in the same field of 
vision.

6.1 2 9 11 14.1 For small-volume (5 mL or less) parenterals, the inner label 
shall read from left to right when the top of the container 
is held in the right hand.

6.2 2 1 3 3.8 For small-volume (5 mL or less) parenterals, the orientation 
of the label shall be such that the brand and common 
names, the concentration, and the total content are legible 
with minimum rotation of the container.

Should

4.2.4 10 21 31 39.7 The route of administration of the drug(s) should 
immediately follow the strength of the drug(s).
Note: In some instances, the route of administration may 
be expressed within the common name.

4.2.5 5 10 15 19.2 The DIN should be located at the top right corner of the 
main panel of the label.

4.2.9 18 24 42 53.8 Storage conditions should be clearly identified on the 
label.

4.3.2 1 3 4 5.1 Abbreviations for common drug names should not be used 
on a label.

4.4.13 0 1 1 1.3 Intagliated information should be avoided.  
Note: Intagliated information, e.g., when used for a lot 
number or expiration date, is often difficult to read.

Appendix A. Continued
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5.1 0 2 2 2.6 Inner labels for parenteral drug products of volume of 
5 mL or less requiring reconstitution should provide 
reconstitution information, including
(a) type and volume of diluent;
(b) strength per unit volume resulting from reconstitution;
(c) final volume; and
(d) stability of reconstituted solution.
This information should be positioned in the same field of 
vision.

*Data from Canadian Standards Association International. 1999. Labelling of Drug Ampoules, Vials, and Prefilled Syringes (Vol. CAN/CSAZ-264.2). Etobicoke, ON: CSA International.
† Affected by limited accuracy in typographical measurements.

Appendix B. Rates of non-adherence to Government of Canada Food and Drug Regulations

Regulation Non-adherence Rate Regulation Description*

Ampoules Vials Total Percentage 
of Total No. of 
Samples (N = 75)

C.01.004.(1).(a).(ii) 0 1 1 1.3 The inner and outer labels of a drug shall show 
on the main principal display panel the common 
name of the drug which, if there is a brand name 
for the drug, shall immediately precede or follow 
the brand name in type not less than one-half the 
size of that of the brand name.

C.01.004.(1).(a).(v) 1 17 18 24 The inner and outer labels of a drug shall show 
on the main principal display panel in both official 
languages the notation “sterile” “stérile” if the 
drug is required to be sterile.

C.01.004.(1).(c).(i) 1 6 7 9.3 The inner and outer labels of a drug shall show 
on any panel the name and address of the 
manufacturer of the drug.

C.01.004.(3).(b).(iv) 0 2 2 2.7 The inner label of a drug shall show the route of 
administration of the drug if other than oral.

C.01.005.(1) 2 1 3 4 The principal display panel of both the inner and 
outer labels of a drug sold in dosage form shall 
show in a clear and legible manner the drug 
identification number assigned by the Director for 
that drug pursuant to subsection C.01.014.2.(1), 
preceded by the words “Drug Identification 
Number” or “Drogue : identification numérique” 
or both, or the letters “DIN.”

*Data from Government of Canada. 2006. Food and Drug Regulations, C.R.C., c. 870. Ottawa: Author.

Appendix A. Continued



Healthcare Quarterly  Vol.11 Special Issue  2008   5 

Kathryn Momtahan et al.  Using Human Factors Methods to Evaluate the Labelling of Injectable Drugs  

Appendix C. Ambiguities in the Canadian food and drug regulations and in the Canadian Standards 
Association standard

Regulation Ambiguity Description and Recommendation

Food and Drug Regulations*

C.0.1.004.(1).(c).(iii) “Adequate” directions Needs clarification. How much information and of what 
type would be considered “adequate”? 

C.01.004.(3) “Too small” to accommodate an inner 
label that conforms to the requirements

It is not clear under which conditions a container could 
be considered “too small.” The maximum volume of 
a container that can be considered too small could be 
specified while considering the amount of information 
that needs to be included in the labels.

C.01.004.(3).(b).(ii) “Potency” of the drug Potency can be interpreted as the amount of drug 
ingredient(s) per unit volume (e.g., 5 mg per mL) or as total 
amount in total volume (e.g., 50 mg in 10 mL).  

Canadian Standards Association Standard†

Clause 4.4.8 “Space between characters” Depending on the types of characters, spacing between 
characters varies. The definition for character spacing 
should be clarified as in the NASA standard: “approximate 
visual equivalent of one stroke width between two 
straight-sided letters such as H and I.”‡

Clause 4.4.9 “Space between two words” Depending on the last letter of a preceding word and the 
first letter of the following word, the spacing between 
two words varies. The definition of space between two 
words should be clarified as in the NASA standard: “the 
approximate visual equivalent of the letter W between 
two straight-sided letters such as N and F.”‡

Clause 4.4.10 “Space between lines of text shall be 
0.5 of character height” 

When the font size varies between two lines of text, it is 
not clear which character height should be used to set the 
spacing between lines of text.  

Clause 4.4.12 “Common, unornamented typefaces” It is ambiguous what typefaces are considered common 
and what can be considered as ornamentation on 
typefaces. Rather than listing examples of such typefaces, 
including graphical examples of the typefaces would be 
easier to understand and verify. Also, the definition of 
ornamentation should be added to the standard.

Clause 6.2 “Minimum rotation of the container” It is not clear how much rotation is considered minimal. 
The clause would better specify the degree of field of 
view within which the label content should be contained.

* Data from Government of Canada. 2006. Food and Drug Regulations, C.R.C., c. 870. Ottawa: Author.
† Data from Canadian Standards Association International. 1999. Labelling of Drug Ampoules, Vials, and Prefilled Syringes (Vol. CAN/CSAZ-264.2). Etobicoke, ON: CSA International.
‡ Data from National Aeronautics and Space Administration. 1995. Man-Systems Integration Standards (B ed., Vol. 1). Washington, DC: Author.




