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Aim: This study aimed to assess the usability of a specific EU-available application device for Sativex R©

(US adopted name: nabiximols) cannabinoid-based oromucosal spray in patients with multiple sclerosis
(MS) and spasticity-related upper limb and hand impairment in routine daily practice. Methods: MS
patients with upper limb and hand impairment evaluated the usability of the device using an ad hoc
18-item questionnaire. Results: 60 patients were included. The comprehensibility of the instructions
for use, practical handling and ergonomics of the device were rated as optimal (mean scores ≥8.9/10
across questions). Assisting trained nurses also rated the device as easy to use and helpful for drug
administration (mean scores 10/10). Conclusion: The application device may assist MS patients with upper
limb impairment self-administer nabiximols oromucosal spray.

Plain language summary: Many patients with multiple sclerosis lose some function in their upper limbs
(arms) and hands because of spasticity, which can make it difficult to take their medication at the required
times each day. Patients taking nabiximols oromucosal spray may not have the strength or coordination
needed to press the spray nozzle into their mouth. To support delivery of the medicine in these patients, a
specific application device has been developed that reduces the strength necessary to administer the spray.
60 patients with upper limb/hand impairment tested the device and completed an 18-item questionnaire.
Patients rated the instructions for use, ease of use and ergonomic features of the device as optimal, with
average scores of ≥8.9/10 across questions.
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Spasticity is a common and frequently disabling symptom of multiple sclerosis (MS) that interferes with patients’
ability to carry out daily life activities [1,2,3,4]. The loss of autonomy and associated distress can have a negative
impact on patients’ quality-of-life [5,6]. Many patients with MS spasticity are poorly responsive to conventional
oral antispasticity medications and continue to experience muscle rigidity and spasms despite standard first-line
treatment. Add-on therapy may be required to control spasticity-related symptoms in these patients.

Sativex R© (USAadopted name: nabiximols) is a cannabinoid-based oromucosal spray containing balanced quan-
tities of delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD) plus other plant-derived cannabinoids and
non-cannabinoid components [7]. Nabiximols is licensed across EU countries and other world regions as add-on
therapy for moderate to severe MS spasticity poorly responsive to first-line treatments [8]. In clinical trials, add-on
nabiximols was shown to be superior to placebo [9,10,11] and more effective than readjusting underlying antispas-
ticity medications alone [12] in reducing the severity of MS spasticity. Large observational and registry studies have
confirmed its effectiveness during real-world use [13,14,15,16,17]. Nabiximols is well tolerated with no evidence of
unexpected adverse events or safety signals during routine use [18], and with no untoward effects on cognition [19,20]

or driving ability [21].
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Nabiximols is formulated for self-administration to the inner mucosa of cheeks and under the tongue up
to 12 times per day as required [8]. However, patients with upper limb/hand spasticity may have difficulty
actuating the spray bottle [2]. To address this inconvenience, a specific application device (Almirall and Anima
Barcelona, Barcelona, Spain) has been developed to support patients in self-administering their nabiximols dose.
The application aid is available in the EU as a class I medical device per the applicable European Commission
guidance [22]. Designed for exclusive use with nabiximols oromucosal spray, the device consists of a locking cap,
a central body in which to position the spray bottle, side wings to facilitate spraying and a base cap. The device
delivers the complete dose of a single spray while reducing the strength required to actuate the spray nozzle. In
pre-production testing involving 15 MS patients who were current nabiximols users, 73% of participants reported
better application using the device, and 54% felt that less strength was required. Patients’ willingness to use the
device was highest among those with greater upper arm/hand disability [23]. Following approval of the device by
the EU competent authority in 2019, it became available free of charge in MS units across EU countries aiming to
support patients with MS spasticity and upper limb impairment who were receiving add-on nabiximols.

The current study was undertaken to validate the findings of the pre-production study in a larger sample of MS
patients in the daily practice setting.

Patients & methods
The study was conducted between September and December 2020 at the Multiple Sclerosis Center of the Istituto
Neurologico Mediterraneo Neuromed in Pozzilli, Italy. A within-subject design was used whereby participants
served as their own controls. Italian-speaking MS patients with upper limb spasticity and impaired finger dexterity
of both hands, who had been receiving nabiximols oromucosal spray for at least 2 years, were invited to test the
device. Disability was assessed by the 0–10 Extended Disability Status Scale (EDSS) [24]. Impairment of hand
motility was diagnosed and assessed by the Nine Hole Peg Test (9HPT) [25]. All patients provided written informed
consent for participation in the study.

In view of the need for clear instructions and ease of use of any medical device, the evaluation involved structured
interviews and ad hoc tests for handling ability in participating patients. At the time of testing, patients were
provided with approved instructions for use of the device consisting of images and a written description of each
phase of the procedure (Figure 1). Patients also received an oral explanation from informed nurses about use
of the application device. Patients then underwent a structured interview in Italian consisting of 18 questions
about the comprehensibility of instructions for use of the device; their experience with the device based on two
handling sessions before and after oral explanation with demonstration by the interviewer in the absence of drug
administration (empty device); their opinions about the device characteristics; and their propensity (willingness) to
use the device. Answers were scored on a 10-point qualitative scale (from 1 = not at all to 10 = very much), and,
where applicable, scores were categorically labeled as insufficient (0–5), sufficient (6), good (7–8) or optimal (9–
10). The questionnaire was administered by trained nurses with experience in nabiximols use in patients with MS
spasticity. In addition to recording patients’ experience with the device, nurses recorded patients’ main demographic
and clinical features and whether patients had any doubts about the written instructions. Nurses also provided
their own opinions about patients’ handling of the device after reading the instructions, their opinions about
patients’ handling of the device after oral explanation and practical demonstration and an overall opinion about
the application device. Interpretation of scores was pre-specified. The questionnaire is provided in Supplementary
Table 1.

Results
Participants’ demographic data and relevant clinical characteristics are summarized in Table 1. 60 MS spasticity
patients treated with nabiximols, 29 males and 31 females, aged between 36 and 68 years, participated in the study.
Mean MS duration was 22 years, and mean spasticity duration was 8 years. Average duration of treatment with
nabiximols oromucosal spray was 3.3 (range: 2–5) years, and the average daily dose was 6.3 (range: 4–8) sprays/day.
As a group, patients had moderate to severe disability (mean EDSS score of 6.0). All patients had moderate to
severe upper limb spasticity; mean 9HPT scores were 58 s (range: 47–69) for the dominant hand and 68.5 s (range:
61–76) for the non-dominant hand. Most patients (80%) reported difficulties in daily use of nabiximols: 11%
required a caregiver’s help, and 8.3% reported that several administrations were missed due to difficulties in using
the spray bottle.
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Remove the locking cap

Remove the protective cap by gently pulling it upwards

The side flaps unlock

Note for the interviewee: mimic the action without medication

lnsert the Sativex® bottle into the device, making sure to align the
device opening with the dispensing hole of the bottle

Bring the device to your mouth and close your fist to press the side
flaps

The spray dose is delivered

After taking the dose, put the protective cap back on

1

2

3

4

Figure 1. Instructions for use of the nabiximols application device. An Italian version of the document was shown to
patients.

Table 1. Patients’ demographic and clinical features (n = 60).
Parameters Values

Male/female, n (%) 29/31 (48.3%/51.7%)

Age (years), mean (range) 49.9 (36–68)

Ethnicity Caucasian (100%)

Duration of multiple sclerosis (years), mean (range) 22 (11–36)

Duration of multiple sclerosis spasticity (years), mean (range) 8.5 (2–13)

Extended Disability Status Scale score, mean 6.0

Duration of nabiximols treatment (years), mean (range) 3.3 (2–5)

Nabiximols dose, sprays/day, mean (range) 6.3 (4–8)

Medical device usability test
The results of the medical device usability test are summarized in Table 2. Patients rated the comprehensibility of
the instructions for use as optimal, with mean scores ≥9.7 (range: 8–10) for all items. Patients also rated the device’s
usability as optimal (mean scores ≥9.5; range: 7–10) based on an initial practice test using the instructions alone
and on a repeat practice test after a verbal explanation and demonstration of the instructions by the interviewer.
All participating patients were able to assemble and disassemble the application device. Ergonomic aspects such as
handling, carrying and holding of the device were rated as optimal (mean scores ≥8.9; range: 7–10), as were the
ease of operation and general ability of the device to simplify self-administration of nabiximols (mean scores ≥9.4;
range: 7–10). Overall, participating patients reported being highly likely to use the application device themselves
(mean score 9.8; range: 8–10) and to advise friends to use the device (mean score 9.9; range: 9–10).

The trained nurses who administered the questionnaire rated the device’s ease of use (mean score: 10) and its
potential to help patients self-administer nabiximols oromucosal spray (mean score: 10) as optimal.
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Table 2. Results of the medical device usability test.
Question Mean score (range) Evaluation

A. Evaluation of operating instructions

Q1. Based on the instructions, do you think that it is easy to understand how to use the
device?

9.7 (range: 8–10) Optimal

Q2. Based on the instructions, how easy do you think it is to learn how to use the device? 9.8 (range: 8–10) Optimal

Q3. After reading the instructions, is there any aspect that still seems unclear to you about
how this device should be used?

Free text Free text

B. Practice test with device using only the operating instructions
The assembled device is delivered and the subject is asked to open it and perform the actions described (insertion of the spray bottle should be mimed) and
then to reassemble it. It is also required to mimic its use by pressing the side tabs during a simulated administration.

Q4. Overall, do you think this device is practical, manageable? 9.5 (range: 7–10) Optimal

Q5. Overall, do you think this device is easy to use? 9.6 (range: 8–10) Optimal

C. Practice test with device after explanation with demonstration by interviewer
The interviewer explains the various steps described in the instructions for use and the respondent repeats the actions described above (section B).

Q6. Overall, do you think this device is practical, manageable? 9.5 (range: 8–10) Optimal

Q7. Overall, do you think this device is easy to use? 9.8 (range: 8–10) Optimal

Ergonomics

Q8. The device is easy to carry. 9.9 (range: 9–10) Optimal

Q9. The device is easy to hold. 9.2 (range: 8–10) Optimal

Q10. The cap covering the mouthpiece is easy to remove. 8.9 (range: 7–10) Optimal

Q11. The device is easy to hold while spraying the medication. 9.5 (range: 8–10) Optimal

Q12. The device has the right size, which makes it easy to handle. 9.4 (range: 8–10) Optimal

Q13. The cap covering the mouthpiece is easy to reposition after use. 9.1 (range: 7–10) Optimal

Ease of use

Q14. The device is easy to operate. 9.6 (range: 8–10) Optimal

General evaluation

Q15. Ultimately, do you think this is an easy way to take a medication? 9.4 (range: 7–10) Optimal

Q16. Do you think you would be able to take a drug using this device? 9.7 (range: 7–10) Optimal

Propensity to use

Q17. If you need treatment, would you use the device you have just tested? 9.8 (range: 8–10) Likely

Q18. Would you advise your friends to use this device, as you think it is easy to use? 9.9 (range: 9–10) Favorable

Interviewers’ (nurses’) overall opinion of the device

QX1. The device is easy to use. 10 Optimal

QX2. The device is helpful to take a drug. 10 Optimal

Score interpretation:
Questions 1, 2, 4–16, X1, X2. 1–5: insufficient; 6: sufficient; 7–8: good; 9–10: optimal
Question 17. 1–5: unwilling; 6: uncertain; 7–8: possible; 9–10: likely
Question 18. 1–6: against; 7–8: neutral; 9–10: favorable

Answers were scored between 1 and 10, where 1 = not at all and 10 = very much. Question 3 is open.

Discussion
This article reports a usability test carried out by MS spasticity patients with upper limb/hand impairment on
an application device developed to support self-administration of nabiximols oromucosal spray. To the authors’
knowledge, this is the first study to investigate the usability of the device under routine clinical practice-like con-
ditions. Despite its simple observational design, the study is informative as it reflects the perception of experienced
nabiximols users.

Using a questionnaire, patients rated the clarity of instructions for use, practical handling of the device and
ergonomics of the device as optimal. The homogeneity of the participating patients’ responses supports their
acceptance of the utility of the device. There was close agreement between patients’ opinions and those of trained
nurses assisting with the evaluation who scored the device ‘10 out of 10’ for ease of use and potential in helping
patients self-administer nabiximols oromucosal spray. Overall, feedback about the device in the real-world setting
was more favorable than that received during pre-production testing carried out in Spain [23], which was highly
encouraging given that participating patients represented the group most likely to need the device. The absence of
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malfunctioning issues such as those encountered during prototype testing likely supported the positive opinions
of the patients and healthcare professionals. Although safety of the application device was not formally assessed
during testing, no issues were reported.

The first-line pharmacological treatment of MS spasticity centers mainly around the oral muscle relaxants
baclofen and tizanidine, used alone or in combination [26]. However, some patients are unable to achieve effective
doses of these medications due to poor tolerability and in others, initial efficacy may wane over time. Since add-on
nabiximols provides these patients with another opportunity for symptomatic relief of spasticity, efforts should be
made to maintain treatment for as long as possible. The oromucosal delivery system of nabiximols, although an
uncommon route, allows for proper absorption of the active principles while avoiding plasma concentrations likely
to be associated with THC adverse events [27]. In recognizing that spasticity-related impairment in finger motor
activity may limit patients’ ability to self-administer nabiximols spray, the application device has the potential to
facilitate treatment adherence and, by extension, treatment effectiveness.

Limitations
Study limitations include the relatively modest sample size and potential for bias in terms of patient selection.
Survey methodology tends to result in a higher proportion of participants in relatively good health, without
impaired cognition, who may not be truly representative of the overall target population. Although lacking a
control group, the within-subject design (i.e., direct patient experience without vs with the application device) was
considered to be more appropriate for study purposes. No correlation analysis was performed with regard to degree
of upper limb disability and level of satisfaction with the device, as this would be non-informative given the high
or very high scores for all survey questions. Other limitations relate to the survey itself, which did not undergo
construct validity evaluation or pilot testing before use. Although survey questions were designed in lay language to
be easy to understand, participants may have misunderstood certain questions or failed to consider their responses
carefully. Answering survey questions in the presence of an assisting nurse (vs anonymously) may have influenced
the responses if patients were reluctant to express any concerns. On the other hand, limiting study participation to
patients with upper limb/hand impairment who were experienced nabiximols users strengthened the findings, as
this is the group most likely to benefit from use of the application device.

Conclusion
The clearly positive feedback from patients with MS-related upper limb/hand impairment and healthcare profes-
sionals about the usability of the nabiximols application device supports its use in suitable patients in everyday
clinical practice. While the descriptive nature of the study has limitations, it also provides simplicity in terms of
implementation and analyses, and thus is eminently relatable to the broader team of allied health professionals
involved in the care of patients with MS spasticity. It might be speculated that the application device can enhance
adherence to nabiximols treatment in the mid/long term, facilitating the intake of medication as prescribed and re-
ducing the risk of missed doses, although this would require confirmation in a well-controlled, long-term follow-up
study.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/

suppl/10.2217/nmt-2022-0014
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Summary points

Background
• Nabiximols (Sativex R©) cannabinoid-based oromucosal spray is licensed across EU countries and other world

regions as add-on therapy for moderate to severe multiple sclerosis (MS) spasticity poorly responsive to first-line
oral medications.

• As some patients with MS spasticity-related upper limb/hand impairment may have difficulty actuating the spray
bottle, a specific application device has been developed to support self-administration of nabiximols oromucosal
spray.

Aim
• The study aimed to assess the instructions for use and usability of the application device in routine daily practice.
Methods
• MS patients with upper limb/hand impairment who were experienced users of nabiximols evaluated the usability

of the application device by completing an 18-item questionnaire.
Results
• Patients (n = 60) rated the comprehensibility of the instructions for use, practical handling of the device and

ergonomics of the device as optimal.
• Trained nurses who assisted with the questionnaire also rated the device as easy to use and helpful for taking the

medicine.
Conclusion
• The application device has the potential to facilitate self-administration of nabiximols oromucosal spray in

patients with MS spasticity-related upper limb/hand impairment.
• Whether the application device supports adherence to nabiximols oromucosal spray merits investigation in

appropriately designed studies.
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17. Ferrè L, Nuara A, Pavan G et al. Efficacy and safety of nabiximols (Sativex R©) on multiple sclerosis spasticity in a real-life Italian
monocentric study. Neurol. Sci. 37(2), 235–242 (2016).
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