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Introduction
Many reported medical errors and incidents are related to 
pharmaceutical products [1-3]. Pharmaceutical products come 
in various dosage forms including infusions, injections, powders, 
tablets, and patches. The factors associated with errors and 
incidents differ by dosage form. Thus, discussing all dosage forms 
uniformly is impracticable.

Our present study focused on an oral drug commonly self-managed 
medication. Many tablets are marketed in blister packs. Handling 
errors by health care professionals and medication errors by 
patients can occur depending on the level of understanding of 
the information on the package. Based on this background, this 

study selected loxoprofen sodium, which is prescribed by many 
clinical departments and which has many generic equivalents 
[4,5]. The efficacy of the branded and generic formulations was 
reported previously [4,6,7]. 

As of April 2021, loxoprofen sodium tablets (60 mg) are marketed 
by 22 companies in Japan, including the brand-name drug used 
in this study. Thus, there are 22 different packaging types for this 
single active ingredient, providing useful indices for investigating 
the demands of healthcare professionals and non-healthcare 
workers. Each box of loxoprofen sodium contains 10 blister packs 
of 10 tablets per pack. When seen by healthcare professionals 
and non-healthcare workers, the drug is commonly handled in 
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ABSTRACT
Introduction: Loxoprofen sodium was selected as a commonly used medicine. The loxoprofen sodium tablets are marketed by 22 companies in Japan. The 
22 different packaging types for this single active ingredient are served. We investigated the specifications printed on the 10-tablet blister pack.

Methods: Regarding specifications printing, using the 22 loxoprofen sodium products, the survey items included how many times each of the specific 
printing was printed on the 10-tablet blister pack. About the questionnaire survey, a question I assessed the desired number of specifications. Question 
II assessed the direct printing of the drug name on each of the tablets and the size of tablet. The target population of the survey consisted of prescribing 
doctors, nurses, pharmacists, and non-healthcare workers.

Result: The number of instances in which the drug name was listed ranged from 3 to 22 on the 10-tablet blister pack. The tablet identification code was 
printed ranged 0 - 10. Eleven products had no medical effect information on the pack. The expiration date was printed on two products. The serial number 
was not printed on one product. 

On the questionnaire survey, the desired number of instances that the standard dose was printed was significantly higher for nurses and pharmacists than 
for prescribing doctors and non-healthcare workers. Nurses considered information about medical effects to be important. Pharmacists demanded more 
barcodes. Several identification codes were requested by health care professionals. Although many of the tablets were 9 mm in size, the respondents desired 
smaller tablets.

Conclusion: There were gaps between the amount of information printed on the pack and that was considered desirable by healthcare professionals and 
non-healthcare workers. Our findings indicate that multiple items are considered useful for developing packages for oral drugs marketed in the future as 
well as in ensuring safe and secure pharmacological therapy.
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a 10-tablet blister pack rather than a box. Thus, the information 
printed on the 10-tablet blister pack is likely to contribute to safe 
and secure drug therapy. Under this background, we examined the 
information printed on the blister packs of all loxoprofen sodium 
tablet products available in Japan to identify the information 
considered important by health care professionals and non-
healthcare workers.

Methods
Materials Expiration Date
Each box of loxoprofen sodium contains 10 blister packs of 10 
tablets per pack. The expiration date is stated on the box. For 22 
items, those with expiration dates longer than December 2022 
were used.

Specifications Printing
Using the loxoprofen sodium products of 22 companies, the 
survey items included how many times each of the following 
specifications were printed on the 10-tablet blister pack: drug 
name, standard dose, company name (logo), medical effect, 
expiration date, serial number, method of removing the tablet 
from the pack, barcode, tablet identification code, and plastic 
mark. Other surveyed items included the color, printing form, 
size, and weight of the tablet. The tablet was pale red in color in 
all instances, and thus, the tablet color was removed as a survey 
item. Because the tablet size and weight are related, only the 
size was surveyed by the questionnaire. In addition, the tablets 
were 7, 8, 9, or 9.1 mm in diameter. For simplicity, 9.1 mm was 
considered 9 mm in the survey. Much of the aforementioned data 
were obtained from the drug package inserts.

Questionnaire Survey
The questionnaire survey was conducted from April 2021 to 
October 2022. The 10-tablet blister pack of loxoprofen sodium 
tablets has an area of approximately 32 cm2 on one side. The 
question I assessed the desired number of specifications including 
the drug name, standard dose, company name, medical effect, date 
of production serial number, method of removing the tablet from 
the pack, barcode, tablet identification code, and plastic mark. 
Respondents chose from 4 categories for request number of 0, 1, 
5, or 10 on each item. Question II assessed direct printing of the 
drug name on each tablet. Moreover, it was asked whether the 
appropriate tablet size was 7, 8, or 9 mm. The questionnaire survey 

was conducted using full-scale images. The target population 
of this survey consisted of healthcare professionals and non-
healthcare workers of Kagawa University Hospital and affiliated 
medical institution. In this survey, non-healthcare workers are 
people other than prescribing doctors, nurses, and pharmacists. The 
target population of the survey consisted of prescribing doctors 
(n = 59; 41 male and 18 female), nurses (n = 46; 0 male and 46 
female), pharmacists (n = 48; 17 male and 31 female), and non-
healthcare workers (n = 60; 23 male and 37 female). The age 
group of target population were classified to 20s, 30s, 40s, 50s, 
60s and over 70. The 59 prescribing doctors were 37 physicians 
and 22 dentists. The prescribing doctors were 8 in their 20s, 15 
in 30s, 19 in 40s, 12 in 50s, 4 in 60s, 1 in over 70. The nurses 
were 12 in their 20s, 13 in 30s, 12 in 40s, 8 in 50s, 1 in 60s. The 
pharmacists were 5 in their 20s, 16 in 30s, 15 in 40s, 8 in 50s, 4 
in 60s. The non-healthcare workers were 12 in their 20s, 7 in 30s, 
11 in 40s, 11 in 50s, 10 in 60s, 9 in over 70. 

Ethics Statement and Statistical Analysis
This study was approved by the Ethics Committee of Kagawa 
Pharmaceutical Association (2020KAYAKU001). We used SPSS 
Statistics 24.0 (SPSS Inc., Chicago, IL, USA) for statistical 
analyses. The differences between the groups were compared 
using Tukey’s test. Statistical significance was set at P < 0.05.

Results
Table 1 summarizes the 22 loxoprofen sodium formulations 
available as prescription drugs in Japan. The number of times 
the drug name varied significantly from 3 to 22 times (mean, 14.8 
± 1.3). The mean number of times the standard dose (60 mg) was 
printed was 16.4 ± 1.2. The number of times the company name 
and tablet identification code were presented ranged from 0 - 8, 
which appeared to largely reflect the perspective of each company. 
Half of the products (n = 11) had no medical effect information 
on the pack. The expiration date was printed on two products. The 
serial number was not printed on one product. All products had 
information about the method of removing the tablet from the pack 
(mean, 1.8 ± 0.2), a barcode (mean, 1.6 ± 0.2), and a plastic mark 
(mean, 2.0 ± 0.3). One of two products featured direct printing of 
the drug name on the tablet. The mean tablet diameter, thickness, 
and weight were 8.6 ± 0.1 mm, 3.3 ± 0.1 mm, and 230.3 ± 9.2 
mg, respectively.

Table 1: Information printing on the blister pack of loxoprofen sodium tablets (60mg) and each tablet
Number of Tablet

Product Drug
name

Standard
dose

Company 
name 
(logo)

Medical 
effect

Expiration 
date

Serial 
number

Taking
method

Bar
code

Identification
code

Plastic 
mark

Print 
format

Size 
(mm)

Weight 
(mg)

A 21 21 2 3 0 1 1 1 3 1 E 9.1 250

B 11 10 0 0 0 0 2 1 0 2 E 8.0 170

C 11 10 0 5 0 1 1 4 0 1 NP 8.0 200

D 16 10 5 0 0 1 2 1 0 2 NP 8.0 200

E 10 9 0 4 0 1 4 1 10 4 E 9.1 240

F 22 22 0 4 0 1 1 1 5 1 E 9.0 300

G 3 23 0 0 0 1 2 1 5 2 E 9.0 250

H 20 15 0 0 0 1 1 1 8 1 E 9.1 250

I 12 12 5 2 0 1 1 2 10 1 E 9.0 250

J 11 6 0 5 0 1 2 2 5 3 E 9.1 275

K 20 20 0 0 0 1 2 1 0 2 E 8.0 201
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L 21 21 1 1 0 1 1 1 1 1 E 9.0 250

M 11 16 2 0 1 1 1 1 10 1 E 9.0 250

N 19 17 0 3 1 1 1 2 10 1 E 9.0 250

O 14 16 0 3 0 1 2 1 0 3 E 8.0 180

P 11 16 8 0 0 1 4 1 7 4 E 7.0 130

Q 21 30 0 0 0 1 1 5 10 1 E 8.0 180

R 21 21 3 0 0 1 1 2 2 1 E 8.0 190

S 21 21 0 2 0 1 2 1 5 1 E 9.0 250

T 6 12 0 0 0 1 3 1 4 3 E 9.0 300

U 20 20 0 4 0 1 1 1 5 1 E 9.0 250

V 3 12 0 0 0 1 1 2 7 3 E 9.0 250

E : Engraved
NP : Name Print

In this questionnaire survey, the number of times each specification 
should be printed on the package (0, 1, 5, or 10) according to 
prescribing doctors, nurses, pharmacists, and non-healthcare 
workers was assessed. Figures 1 and 2 summarize the numbers 
of instances considered appropriate by respondents for each 
item. Figure 1 presents the mean number of instances considered 
appropriate for the drug name, standard dose, company name, 
medical effect, and expiration date. All groups desired for the drug 
name to be presented several times on the 10-tablet blister pack 
(7.8 ± 0.2), especially nurses (8.7 ± 0.4). In addition, nurses and 
pharmacists wanted the standard dose printed on the pack more 
times than did physicians and non-healthcare workers. Concerning 
company name, all groups did not request for to be frequently 
printed (1.7 ± 0.2), particularly nurses (0.6 ± 0.2). Conversely, 
nurses wanted the medical effects printed more times (4.7± 0.5) 
than did prescribe doctors, pharmacists, and non-healthcare 
workers (2.8 ± 0.2). The desired number of times the expiration 
date was printed was similar among the groups (1.9 ± 0.2).

Figure 1: Mean number of instances on the blister pack requested 
by respondents (Part 1)

Figure 2 presents the mean numbers of instances considered 
appropriate for the serial number, method of removing the tablet 
from the pack, barcode, tablet identification code, and plastic mark. 
Concerning the serial number, the overall demand was low (1.0 
± 0.1). The desired number of times the method for removing the 

tablet should be printed was significantly higher for nurses (3.5 ± 
0.5) than for prescribing doctors, pharmacists, and non-healthcare 
workers (2.3 ± 0.2). Concerning the barcode, a higher number 
of instances was requested by pharmacists (4.1 ± 0.5) than by 
prescribing doctors, nurses, and non-healthcare workers (1.6 ± 
0.2). Regarding the tablet identification code, prescribing doctors, 
nurses, and pharmacists wanted a high number of instances, 
whereas the desired number was low for non-healthcare workers 
(1.5 ± 0.3). All groups desired a low number of instances of 
plastic mark printing (1.4 ± 0.1) with no significant between-group 
difference. Subsequently, we investigated the need for direct 
printing of the drug name on the tablet. Overall, more than 85% 
of respondents deemed it necessary (prescribing doctors 78%; 
nurses 95%; pharmacists 97%; and non-healthcare workers 86%).

Figure 2: Mean number of instances on the blister pack requested 
by respondents (Part 2)

Figure 3 presents the desired size of the tablet (in diameter). As 
presented in Table 1, the size of marketed loxoprofen sodium 
tablets was 7, 8, and 9 mm for 1, 7, and 14 products, respectively. 
Figure 3 illustrates that the desired diameter was 7 mm for 64.6% 
of respondents (prescribing doctors, 64.8%; nurses, 61.5%; 
pharmacists, 52.6%; and non-healthcare workers, 79.6%) and 8 
mm for 32.6% of respondents (prescribing doctors31.5%; nurses 
33.3%; pharmacists 47.4%; and non-healthcare workers 18.4%). 
A diameter of 9 mm was considered desirable by only 2.3% of 
respondents.
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Figure 3: The desired tablet size of respondents 

Discussion
This research investigated the perception of drug information 
among healthcare professionals and non-healthcare workers to 
help prevent medical malpractice. We focused on the level of 
understanding of the information printed on the tablet blister 
pack of an oral drug. Loxoprofen sodium is one of the drugs 
most generally prescribed in medical and dental treatments [8]. 
Loxoprofen sodium tablets (60 mg), including brand-name and 
generic formulations, are marketed by 22 companies, providing 
useful indices for investigating the demands of healthcare 
professionals and non-healthcare workers.

Table 1 summarizes the information printed on the blister pack 
and tablets for each product. The information on all products is 
printed in accordance with the law on securing the quality, efficacy, 
and safety of pharmaceuticals, medical devices, regenerative and 
cellular therapy products, gene therapy products, and cosmetics 
[9,10]. Although all products follow the law in Japan, the number 
of times each item is printed on the blister pack differed among 
the manufacturers. In particular, the number of times the drug 
name was printed on the pack greatly varied (3 - 22) on both sides 
of the pack, respondents of all job types considered it important 
information. In addition, the desired number of mentions of the 
drug name by all responders was also high, averaging 7.8 ± 0.2 
times per side (Figure 1). The results indicated that the number of 
times the drug name is printed on the pack is the most important 
variable for healthcare professionals in promoting medical safety 
[11-13]. To prevent accidental ingestion, in addition to avoiding 
separating tablets unnecessarily when preparing and dispensing 
drugs, it may be necessary that the drug name can be identified 
even if tablets are separated by patients. The number of times the 
standard dose was printed also varied from 6 to 30 on both sides 
of the blister pack (Table 1). As presented in Figure 1, nurses and 
pharmacists wanted the standard dose printed more times than 
physicians and non-healthcare workers. The number of times the 
identification code was printed on the blister pack ranged from 
0 - 10 (Table 1). The identification code is necessary to identify 
the drug name [14-16]. The desired number of instances was 
greater for nurses and pharmacists, who are often engaged in 
identifying drugs brought into a hospital by patients. By contrast, 
non-healthcare workers wanted the identification code printed 
1.5 ± 0.3 times, suggestive of low interest (Figure 2). Whereas 
only 2 of 22 products (9%) had the expiration date printed on the 
blister pack (Table 1), approximately at least half of respondents 
considered it important. In particular, 88% of non-healthcare 
workers considered the expiration date important, suggesting 

that it was regarded as equivalent to food labeling [17-19]. Thus, 
given the current percentage of products on which the expiration 
date is printed, the number of times the date is printed is a major 
issue to be addressed in the future. It is important that healthcare 
professionals, especially pharmacists, provide information to 
patients regarding residual medicine. For the medical effect, half 
of the products (11 products) had no information printed on the 
10-tablet blister pack (Table 1). However, respondents considered 
this information important for inclusion in the pack. Concerning 
the details, pharmacists considered medical effect information less 
important than prescribing doctors, nurses, and non-healthcare 
workers. Because pharmacists are experts in medicine, they may 
know about the medical effects of drugs as a matter of course. 
Although healthcare workers may desire the medical effects to be 
printed on the tablet blister pack, considering that the drug studied 
in this research was the anti-inflammatory analgesic loxoprofen 
sodium, it is questionable whether similar results would be 
obtained if anti-cancer or psychotropic drugs were studied, and 
this must be an important consideration in the future. The mean 
number of times the barcode was printed on the blister pack was 
1.6 ± 0.2 (Table 1). A barcode contains information including 
the drug name and standard dose in Japan [20]. The number of 
times the barcode was printed was considered an important item 
by pharmacists (4.1 ± 0.5, Figure 2). Pharmacists identify the 
medicines brought into the pharmacy by patients or returned from 
wards. Scanning the barcode using a barcode reader to obtain 
various information might help to simplify operations. Although 
pharmacists understand the importance of barcodes, they may 
not have been selected because barcode readers are not widely 
used in Japan.

The drug name was directly printed on each tablet for two products 
(Table 1). Although not discussed in this report, direct printing of 
the drug name on each tablet was demanded by respondents in all 
groups, including 77.8% of prescribing doctors, 94.9% of nurses, 
97.4% of pharmacists, and 85.7% of non-healthcare workers. 
Improved printing technology is essential for the direct printing 
of the drug name on each tablet [21,22]. Generic formations of 
loxoprofen sodium tablets have been on the market for some time 
because it is a general medicine. The printing technology has 
been improved during the process of marketing. Thus, it is likely 
that direct printing will become mainstream for future generic 
products. As presented in Table 1, the tablet was 9 or 9.1 mm in 
diameter in 14 of 22 products. The diameter was 7 mm for only 
one product. One probable reason for the predominance of the 9- or 
9.1-mm diameter was that generic drug manufacturers designed 
their products to be 9 mm based on the 9.1 mm size of the brand-
name drug. However, all groups desired 7 mm tablets (Figure 
3), including 79.6% of non-healthcare workers. The respondents 
believe that the tablet size is important information to be provided 
on the drug pack. Because polypharmacy is a current issue [23-
25], the preference for a smaller tablet size may have represented 
a feeling that medication needed to be minimized.

Conclusions
The purpose of our research was to help reduce medical errors 
of manufacturers. We focused on the level of understanding of 
the information printed on the tablet blister pack of oral drugs. 
Loxoprofen sodium was selected as a commonly used medicine. 

For some items, there were gaps between the actual number of times 
the information was printed on the pack and that was considered 
desirable by healthcare professionals and non-healthcare workers. 
This could potentially cause medical malpractice and reduce 
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medication adherence. Our findings indicate that multiple items are 
considered useful for developing packages for oral drugs marketed 
in the future as well as in ensuring safe and secure pharmacological 
therapy. Also, the information in pack of medicines is important 
to avoid counterfeit drugs in markets.
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