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Abstract

Recently, the use of over the counter (OTC) drugs are highly recommended. However the usability of packages and devices has
not been well studied. We conducted usability tests with 20 children and 20 adults.

Five commonly used OTC intranasal drug delivery devices, one group of devices containing 30 ml liquid (A, B, C) and the other
containing 15 ml (D, E), were tested. To evaluate the usability of nasal devices, 5 scoring choices were selected by the subjects for
opening caps, stability of holding with fingers, and ease of pushing levers. Some 7-year old children could not hold and push
devices A and B.

Parents chose smaller devices (D, E) for their children. All parents assessed that it was necessary to see the actual devices when
they choose nasal devices for their children. The study of usability for OTC drugs and devices is an important issue for safe
medication.

Keywords: intranasal drug, device, package, children, usability

1. Introduction

In Japan, national medical expenses in 2015 exceeded 42
trillion yen and were 7.96% of the gross domestic product
(GDP) ™, The increasing elderly population is leading to
increased medical expenditures 2. Thus, there is the need to
develop and provide more sophisticated community based
medical service in Japan Bl For appropriate self-medication
from children to the elderly in the community setting, we have
to seriously consider safety in use including clear labeling and
high usability of drug packaging and medical care devices 4.
From a risk management point of view, the role of packaging
and devices is important as reflected in the many guidelines
and regulations in the United States and other countries [ 51,
Particularly, over the counter (OTC) drugs provided by
community pharmacists require high levels of safety for all
users including the elderly and children . Since users tend to
buy OTC drugs based on their impression of packaging,
design of packaging and devices with better usability is also
essential "), If usability is poor, it directly affects adherence
and thus usefulness of drugs . There is the rule that children
from 7 years old are allowed to use nasal devices . However,
there is no data on usability by children in Japan. This study
analyzed usability of nasal drugs, which are always used with
devices, by children ages 7 to 10 and adults, and the dynamic
characteristic of nasal drug delivery devices. Children in this
age group are independent users of nasal drug delivery devices
for common diseases such as allergic disorders.

2. Materials and methods

We conducted the study on nasal drugs for adults and children
with consent (by the parents for 7 to 10-year-old children).
Because general consumers were the target subjects, we
excluded adults who the parents of children in the study and
medical personnel including doctors, nurses and pharmacists.

The investigation was conducted by interviewing subjects
regarding their impressions of the packaging, the intranasal
drug delivery devices and their characteristics™.

2.1 Nasal drug delivery devices

The nasal drug delivery devices used in this study are
available for over the counter (OTC) drugs in general
drugstores for alleviation of acute nasal inflammation and
allergic rhinitis for adults and children seven years old or
older. The five types of nasal drug delivery devices used in the
study were all fixed-quantity mist-type devices (device A-E).
Five commonly used OTC devices were selected; each device
had a different body shape and caps. There were two groups,
one containing 30 ml liquid (A, B, C), and the other
containing 15 ml (D, E). The nasal drug delivery devices and
packaging used in this study are shown in Figs.1 and 2.

Table 1
. Distance from bottom to
Device | Dose (ml) lever top (cm) (show”*”) Lever shape
A 30 8.0 Circle
B 30 7.8 Wing shape
C 30 7.2 Wing shape
D 15 6.4 Circle
E 15 6.4 Circle

Fig 1: Classification of the nasal drug delivery devices
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The packages were processed to not show trademarks or
manufacturer names.
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Fig 2: Package of the nasal drug delivery devices

2.2 Evaluation items (healthy adults)

To evaluate usability of nasal device, we used the 8 item

questionnaire listed below.

1. Which packages do you want to purchase for your own
use? (A-E)

2. Ease of opening cap (difficult, quite difficult, normal, quite
easy, easy)

3. Stability of holding with fingers (inferior, slightly inferior,
normal, slightly superior, superior)

4. Ease of pushing lever (difficult, quite difficult, normal,
quite easy, easy)

5. Overall evaluation (inferior, slightly inferior, normal,
slightly superior, superior)

6. Which devices do you want to purchase for your own use?
(A-E)

7. Which devices do you want to purchase for use by your
child? (A-E)

8. After you used an actual device, would you want to
purchase it again? (Yes/ No)

2.3 Evaluation item (7-10-year-old children)

To evaluate usability of nasal device, we used the 7 item

questionnaire listed below.

1. Ease of opening cap (difficult, quite difficult, normal, quite
easy, easy)

2. Stability of holding with fingers (inferior, slightly inferior,
normal, slightly superior, superior)

3. Ease of pushing lever (difficult, quite difficult, normal,

quite easy, easy) (1-3: same evaluation items as items 2-4

for healthy adults)

Which device do you want to use the most? (A-E)

Can you open the cap? (Yes/No)

Can you hold with your fingers? (Yes/No)

Can you push the lever? (Yes/No)

No ok

2.4 Measurement of finger strength required to push for a
dose

Using a FGP-100 digital force gauge (Nidec-Shimpo
Corporation, Kyoto, Japan), each nasal-spray preparation was
covered with a test tube, set in a stand, and pressed from the
upper side for measurement. Measurement was performed 10
times, and the mean £ S.D. was calculated.

3. Results & Discussion

Subjects include twenty children (7-10 years old), and their
parents. All subjects were healthy, and there were no subjects
with finger paralysis or low vision.

Of the adult subjects, 45.0% chose D and 25.0% chose E, both
were smaller packages and devices (Fig. 3).

C
| S
D
45.0%
Adults

Fig 3: Which packages do you want to purchase for your use?
Three children aged 7 could not grasp or push devices A and
B. On the other hand, two children could not open the cap of
device C because it was too hard.

Table 2: Device operation of the children (the number of people)

Can you opening of the cap?
A B C D E
Yes 20 20 18 20 20
No 0 0 2 0 0
Can you hold it with your fingers?
A B C D E
Yes 17 17 10 10 10
No 3 3 0 0 0
Can you push the lever?
A B C D E
Yes 17 17 10 10 10
No 3 3 0 0 0

For cap opening, there were many answers that it was too hard
to open device C for both adults and children. However, for
devices B, there were many answers by children that it was
easy to open but many adults answered it was hard to open.
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Fig 4: Ease of opening cap.

For stability of holding with fingers, among children, devices
that were long from bottom to top (A, B) had lower evaluation

scores than the other devices. There were similar results for

adults.
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Fig 5: Stability of holding with fingers.

For ease of pushing levers for devices that are long from

bottom to top (A,

B, C), about 80% of children answered it

was difficult or quite difficult. On the other hand, for A, more
than 40% of adults answered it was easy and quite easy.
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Fig 6: Ease of pushing lever.

As for overall judgment of the adults, they tended to choose

smaller devices (D,

E).

moonow>

0%

M inferior

20%

W slightly superior M superior

40% 60% 80%

W slightly inferior ™ normal

100%

Adults

Fig 7: Overall evaluation.

As for the preference for devices among adults and children,
they tended to choose smaller devices (D, E). Parents also

chose devices for their children that were smaller devices (D,

E) (Figures 8-10).

Adults

Fig 8: Which devices do you want to purchase when you use it by

yourself?
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Adults

Fig 9: Which devices do you want to purchase when your child uses it?

A B c
B 0.0%_ 0.0% 0.0%
0.0%

C
0.0%

Adults

Children

Fig 10: Which devices do you want to use most?

All 20 adults replied "yes" to the question "After you saw the
actual device, did you want to purchase it?"
We show the free comments in Table.2.

Table 3: Free comments

Device Free comments

A Size is big. So it is hard to grasp slightly.
Size is big. So it is hard to grasp. Cap is small. It is
hard to push. The form of the lever is unfavorable.

C Size is big. A cap is hard.
D Ordinary Easy to use Small
E Small Because a cap is big, it is easy to open out. It is

easy to push it.

We show the results of the measurements of finger strength
required to push for a dose in Figure 11. The force required
for the nasal drug delivery devices varied among the devices
from 12.7 N (D) to 31.4 N (B). The finger strength required to
push for a dose for A was significantly higher than that for all
other devices. The strength required for B was significantly
higher than for A, C and E (Fig. 11).

35 I
30
25
20

15

Pushing lever force (N)

SIS

Fig 11: Comparison of lever pushing force required for A—E (n=3).
*p <0.001 (Tukey Kramer HSD Test)

A B

Usability of devices affects availability to patients availability
and could influence adherence [& 113 This result suggests
that both children and their parents chose devices that have a
short distance from bottom to top and require low finger
strength to push for a dose.

4. Conclusions

The usability of nasal drug delivery devices for children and
adults, and the differences between children and adults were
evaluated in this study. Both children and adults tended to
choose smaller devices with low finger strength required to
push for a dose. Thus, our results regarding usability suggest
that human ergonomic factors such as size of hands is closely
related usability of devices. It is suggested that the trial-use of
devices is important. Some additional instruction for children
could be useful for appropriate use of nasal drugs by children.
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