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Streszczenie

Bezpieczna igta DropSafe pomaga zapobiegac przypadkowym incydentom
zaktucia po wstrzyknieciu leku: wyniki badania klinicznego.

Wiekszos¢ incydentow zwigzanych ze zranieniem ostrymi przedmiotami (NSI)
wynika z uzywania urzgdzen, ktére nie posiadajg specjalnych zabezpieczen.
Bezpieczna igta DropSafe (SPN) zostata zaprojektowana, aby zapobiegac takim
urazom przed, w trakcie i po uzyciu, dzieki wbudowanej funkcji zapobiegania
zranieniom ostrymi przedmiotami (SIPF).

Metodologia

Podjeto dwuetapowe badanie. W ramach badania pilotazowego oceny
przeprowadzito pieciu  uzytkownikdw niebedqgcych uzytkownikami  opieki
zdrowotnej (NHCU). W przypadku badania walidacyjnego oceny przeprowadzito
30 oséb oceniajgcych, w tym 10 pracownikow stuzby zdrowia (HCP) i 20 NHCU.
Celem badania byta walidacja dziatania SIPF SPN i zebranie informaciji zwrotnych
od o0séb ocenigjgcych na temat aspektow  dziatania  urzgdzenia
zabezpieczajgcego. Uczestnicy  wykonywali  symulowane  zastrzyki  na
pomMaranczy.

Wyniki

Wyniki pokazujg, ze nie zaobserwowano zadnych uszkodzen urzgdzenia, a
wszystkie  czynnosci  przeprowadzono bez incydentu zranienia  ostrym
przedmiotem lub bez kontaktu z igtg po wstrzyknieciu. Funkcja bezpieczenstwa
SPN zostata pomysinie aktywowana. Wykazano, ze: etykieta na foli
zabezpieczajgcej igty byta czytelna; SPN byty tatwe do umocowanie na
wstrzykiwaczu; zastrzyki byty tatwe do wykonania; byto jasne, kiedy funkcja
bezpieczenstwa zostata aktywowana; usuniecie SPN ze wstrzykiwacza byto tatwe;
a pisemne instrukcje byty tatwe do zrozumienia.

Whnioski

Skutecznosc funkcji bezpieczenstwa SPN zostata pomysinie oceniona pod kgtem
zapobiegania incydentéw zranienia ostrymi przedmiotami. Opinie uzytkownikdw
pokazujg, ze tatwosc uzytkowania, obstugi i instrukcje uzytkowania wyrobu
zapewniajg bezpieczenstwo i skuteczno$S¢ SPN, gdy jest uzywany zgodnie z
przeznaczeniem.

Cata publikacja dostepna w jezyku angielskim.
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DropSafe safety pen needle helps

to prevent accidental needlesticks
after injections: results of a simulated
clinical study

Mariusz Malinowski'®/, Anna Serafin and
Aleksandra Prazmowska-Wilanowska

Abstract

Background: Most needlestick injuries (NSIs) result from unsafe needle devices. DropSafe safety pen needle (SPN) was
designed to help prevent such injuries before, during and after use through a built-in sharps injury prevention feature
(SIPF).

Methods: A two-phase study was undertaken. For the pilot study, five non-healthcare users (NHCUs) performed
evaluations. For the validation study, 30 evaluators comprising 10 healthcare professionals (HCPs) and 20 NHCUs
performed evaluations. The aim of the study was to validate the performance of the SIPF of the SPN and to collect
feedback from the evaluators on several aspects of the safety device. Participants performed simulated injections into
an orange.

Results: The results show that no device failures were observed, and all manipulations were performed without a
needlestick or without contact with the needle after injection. The safety feature of the SPN was activated successfully.
It was shown that: the label on the seal was legible; the SPNs were easy to attach to the pen injector; injections were
easy to perform; it was clear when safety feature was activated; removing the SPN from the injection pen was easy; and
the written instructions were easy to understand.

Conclusion: The performance of the safety feature of SPN was successfully evaluated in terms of the prevention of
NSls. User feedback demonstrate that the device’s ease of use, handling and instructions for use ensure safety and
effectiveness of the SPN when used as intended.

Keywords
Accidental blood exposure, needle stick injury, pen needle, safety pen needle, sharps injury prevention, bloodborne
pathogen
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Health Organization (WHO) reported that there were 3 mil-
lion exposures among HCPs in 2002 to bloodborne patho-
gens due to needlestick injuries (NSIs) (WHO, 2002). It is

Introduction

Accidental blood exposure (ABE) is defined as an accident
associated with exposure to blood, bloody fluids or other
fluids. Most ABEs are caused through contaminated nee-
dlesticks, sharps or splashes and expose healthcare profes-
sionals (HCPs) and non-healthcare users (NHCUs) to the
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risk of serious infections including the human immunodefi-
ciency virus (HIV) and hepatitis B (HBV) or C (HCV)
(Jahic etal., 2018; Motaarefi etal., 2016). The World
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estimated that around 400,000 (Tuma and Sepkowitz, 2006)
to 800,000 (Gabriel, 2009) sharps injuries occur annually
among hospital-based HCPs in the United States. In Europe,
approximately 1 million NSIs occur each year (Eucomed,
2004).

One of the most effective risk-control measures to pre-
vent healthcare workers’ exposure to injuries and infectious
agents is using safe devices (Adams et al., 2012). Over
80% of NSIs can be prevented with the use of sharps with
engineered sharps injury protections system (Elder and
Paterson, 2006). These devices have built-in safety features
that reduce the risk of injury and can include needle sliding
shields, needle protective covering and retractable needle
systems. They can be classified as either ‘passive’, when
they require no further action to make them safe, or ‘active’,
when they require additional action to make them safe
(Ford and Phillips, 2011). These devices allow needle-safe
intravenous (IV) insertion and delivery, blood collection
and intramuscular, intra-dermal and subcutaneous injec-
tions (Harb et al., 2015).

The United States was among the first countries in the
world to introduce legislation that required healthcare
employers to use safety-engineered sharps in preference to
traditional sharps (U.S. Department of Labor, 2001). In
Europe, the Council Directive 2010/32/EU introduced sim-
ilar specific regulations (Council of the European Union,
2010). Several other countries also have enacted legislation
regarding NSIs and safety-engineered devices including
Canada, UK, Brazil and Taiwan (Cooke and Stephens,
2017). In response to this, to meet rising global demand,
medical device manufacturers increased the availability of
alternatives to traditional sharp medical devices in many
countries, particularly those with well-developed health-
care systems. In the United States, the Food and Drug
Administration (FDA) developed guidance to assist indus-
try in clearing medical devices that incorporate a SIPF for
marketing (U.S. Department of Health and Human Services
Food and Drug Administration Center for Devices and
Radiological Health, 2005). The manufacturer is expected
to demonstrate the performance of the SIPF through the use
of appropriate simulated or clinical use study.

Pen needles are essential for drug injections using pen
injectors (also called pen injector devices or injection pens).
The use of pen injectors with needles sometimes causes
accidental puncture (Pellissier et al., 2006). Published data
report that insulin injection pen-related injury is the most
common injury, accounting for 26% of all sharp injuries
(Zhao et al., 2019). The introduction of SPN, with an incor-
porated SIPF, is an advantage over the traditional pen nee-
dles reducing the risk of injury and the spread of infectious
diseases (Bossi et al., 2016; Floch, 2014; Veronesi et al.,
2015). The DropSafe SPN was designed for use with pen
injectors and has an automatic needle lockout after use as
well as the ability to visually confirm the fluid flow through
the needle and that the needle is in the lockout position and
a protective sliding shield.

The aim of the present study was to validate the perfor-
mance of the SIPF of the SPN in the simulated clinical use
and evaluate the user’s satisfaction with regards to the han-
dling characteristics of the product.

Material and methods
Evaluators

All evaluators were selected in accordance with the inclu-
sion/exclusion criteria set in the study protocol. An evalua-
tor was eligible for the study if she/he met the following
inclusion criteria: be aged = 18 years; be able to under-
stand and provide signed consent for the study; be willing
to comply with the study protocol, including being willing
to answer questions and complete questionnaires; have no
concerns about the ability to perform the simulated injec-
tions; and have no financial interest in the sponsor (HTL-
Strefa S.A.) or the medical research organisation (MRO)
(NAMSA). An individual was not eligible for the study if,
in the opinion of the sponsor or MRO, including the
observer/monitor, the potential evaluator was not a good
candidate for the study, including for reasons such as men-
tal health.

Environmental conditions

The study environment met the requirements of the simu-
lated clinical use testing including that the study space was
private (quiet with no other activity), clean, comfortable
(temperature, humidity), well-lit and had adequate equip-
ment (a large table with chairs for the evaluator and the
observer).

Study design

This simulated clinical use study design, sample size and
statistical methods were planned in accordance with the
Guidance for Industry and FDA Staff on Medical Devices
with Sharps Injury Prevention Features (U.S. Department
of Health and Human Services Food and Drug
Administration Center for Devices and Radiological
Health, 2005).

A two-phase study was undertaken including the pilot
and validation phases. The primary objective of the pilot
phase was to identify device failures and to evaluate the
instructions for use (IFU) for clarity and utility. The pri-
mary objective for the validation study was to estimate the
failure rate of the device. For this study, failure was defined
as NSI or contact with the needle after injection or non-
complete activation of the safety feature reported by the
evaluators for each device. Success was defined as com-
plete manipulation performed by the evaluator without NSI
or without contact with the needle after injection and com-
plete activation of the safety feature following injection.
Moreover, specific secondary objectives were also included
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Table |. Number of DropSafe SPNs used per evaluator.

Evaluators

Study phase

HCPs

Phase | pilot N/A

Phase Il validation 10 HCPs, 180 DropSafe SPNs

(18 per HCP evaluator)

HCP, healthcare professional; NHCU, non-healthcare user.

for this study: (1) to evaluate the ease of use; (2) the ability
to follow the IFU; (3) the ease of understanding the IFU;
and (4) to detect any problems associated with the device.

The present study was approved by the New England
Independent Review Board (NEIRB) and all participants
provided informed consent. Evaluators were paid US$50 at
the conclusion of the study for their participation. Safety
assessments included monitoring and recording of adverse
events.

Evaluation sessions

Evaluation sessions for this simulated use study were con-
ducted by the specialised, independent, contracted MRO
and monitor, NAMSA (Minneapolis, MN, USA). The SPNs
are intended for over-the-counter (OTC) use; thus the
majority of evaluators were NHCUs to verify that the
device can be used safely and effectively by individuals
who do not receive professional training before using the
device. For the pilot study, five NHCUs evaluated 10 SPNs
each (a total of 50 SPNs). For the validation study, the
group of 30 evaluators comprised 10 HCPs and 20 NHCUs
who tested 18 SPNs each (a total of 540 SPNs) (Table 1).

The observer of the evaluation session explained to the
evaluators what was expected from them per the study pro-
tocol and provided the test devices (SPN and pen injector)
with instructions. In addition, a demonstration of the pen
injector (without a pen needle) was given to the evaluators.
No additional training on how to use the SPN was
provided.

The evaluators performed a series of simulated injec-
tions into an orange (Guerlain et al., 2010). The use of fruit
as a model mimicked a subcutaneous (SC) route of admin-
istration. For each device, the evaluators were to administer
the injection with the SPN and pen injector with a sterile,
water-filled cartridge, strictly following the IFU. The used
device was then discarded by the evaluator in a sharps con-
tainer. To mimic real clinical conditions of device use, the
HCPs wore gloves whereas NHCUs performed the injec-
tions without gloves. For each manipulation, the evaluator
was to inform the observer of any injury at the onset of that
injury and was to inform the observer of any non-activation
of the safety feature. In addition, the observer watched for

5 NHCUs, 50 DropSafe SPNs
(10 per NHCU evaluator)

20 NHCUs, 360 DropSafe SPNs
(18 per NHCU evaluator)

5 evaluators
50 tests

30 evaluators
540 tests

any injury and checked for any non-activation of the safety
feature for each manipulation. Evaluator comments and
specific observations, such as the evaluator referring back
to the instructions or asking questions, were documented
by the observer. Following completion of all the simulated
injections, the evaluators were asked to complete the evalu-
ation questionnaire, using a 5-point Likert scale, in which 1
= strongly disagree and 5 = strongly agree. The evaluation
sessions took approximately 1 h per participant.

Study device

DropSafe SPNs (HTL-Strefa S.A., Poland) are sterile, sin-
gle-use safety needles intended for use with pen injectors
for the injection of drugs. A SPN consists of a hollow nee-
dle that is embedded in a plastic hub and attached to injec-
tion pens. The viewing window enables the user to check if
the needle is visible (Figure 1). The device is designed to
minimise the risk from accidental needle sticks with a used
needle by application of the SIPF. After use, the needle is
locked out, preventing reuse (passive mechanism). The
shield also serves to hide the needle before and after injec-
tion. The red safety lock indicator informs the user that the
safety lock has been activated (Figure 2).

During the simulated use study, the SPN was tested with
the AutoPen® pen injector (Owen-Mumford, UK). This
pen injector requires priming, a step not required by all pen
injector manufacturers, particularly ones who manufacture
drugs other than insulin. There were no significant differ-
ences in physical design among pen injectors that would be
expected to affect the ease of attaching or removing the
needle, as all pen injectors comply with the same standard
for needle-to-hub fitting. Using this pen injector allowed
evaluation of the full set of SPN IFU. The evaluators were
instructed on the pen injector IFU and by verbal instruc-
tions on how to prime the pen injector before being given
the SPN IFU to follow.

Statistical analysis

The number of evaluators was selected to align with the
FDA’s guidance, which indicates minimising bias by select-
ing a sufficient number of evaluators, and to avoid evalua-
tor fatigue and, thus, the risk of a NSI.
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Figure 1. Components of the DropSafe safety pen needle.
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Figure 2. Safety lock indicator of the DropSafe safety pen
needle.
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For the pilot study, a sample size of 50 devices was con-
sidered large enough to gather a sufficient amount of infor-
mation to identify any deficiencies in the SPN and in the
IFU. To demonstrate that the true failure rate of the SPN
safety feature is < 1% per FDA guidance (acceptance crite-
ria), the number of devices, rather than the number of par-
ticipants, was used to determine sample size. For the
validation study, a sample size of 540 devices was esti-
mated in order to gather data on a sufficient amount of SPN
simulated uses to maximise the likelihood of estimating the
true failure rate while also minimising burden to the study
participants. The failure rate of the safety feature for the
SPN was estimated using the proportion of devices that fail
out of the total tested. A 95% confidence interval was con-
structed about this estimate using the Clopper—Pearson (or
exact binomial) method (Clopper and Pearson, 1934). The
confidence interval was one-sided, including only an upper
bound to serve as the worst-case approximation for the
‘true’ failure rate of the SPN. The secondary endpoints
were evaluated and are presented with summary statistics.

Data from the evaluator questionnaires were analysed using
a frequency distribution. Data were prepared and analysed
using SAS statistical software (version 9.3, SAS Institute,
Cary, NC, USA).

Results

The characteristics of the evaluators in the study are pre-
sented in Table 2. A total of five evaluators participated in
the pilot phase. All were women with a mean age of 57.4
years, right-handed, 60% graduated from college and 80%
had never used pen needles. A total of 30 evaluators partici-
pating in the validation phase were divided into two groups:
HCPs (10 evaluators) and NHCUs (20 evaluators). Overall,
57% of the evaluators were women, 17% were left-handed
and 77% graduated from college. The mean age of the eval-
uators was 46.5 years.

Among HCPs, 80% of the evaluators were women, 30%
were left-handed, 60% graduated from college, 80% were
nurses and 60% used pen needles regularly or very regu-
larly. The mean age of HCP evaluators was 50.8 years.

Among NHCUs, 45% were women, 10% were left-
handed, 85% graduated from college and 85% had never
used pen needles. The mean age of NHCUs was 42.1 years.

In the pilot study, there were zero failures and 50 suc-
cessful uses in the 50 SPNs tested. The information gath-
ered during the pilot study was used to improve the design
of the validation phase of the study. At least one evaluator
asked what the ‘safety feature’ is, despite the fact that infor-
mation was provided in the device section of the consent
form, including the device diagram. In phase II, the device
information, including the device diagram and individual
device components in the consent form, was reviewed in
great detail to ensure a thorough understanding of the safety
feature. It was also noted that evaluators did not understand
what gauge is. After this, the gauge value/meaning was pre-
sented more clearly. Based on the observations and com-
ments from the evaluators during the pilot study, changes to
the IFU were made to improve legibility and utility.
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Table 2. Characteristics of evaluators.

Phase | pilot

Group NHCUs (n = 5)

Age (years) 574+ 135
Gender

Male 0 (0)
Female 5 (100)
Dominant hand

Right 5 (100)
Left 0 (0)
Highest education level completed
High school 2 (40.0)
College 3 (60.0)

Experience with pen needles
4 (80.0)
1 (20.0)

Never used

Have not used
within 12 months

Phase Il validation

HCPs (n = 10) NHCUs (n =
Age (years) 50.8 + 13.3 421+ 118
Gender
Male 2 (20.0) Il (55.0)
Female 8 (80.0) 9 (45.0)
Dominant hand
Right 7 (70.0) 18 (90.0)
Left 3 (30.0) 2 (10.0)
Highest education level completed
Trade school 4 (40.0) 0 (0.0)
College 6 (60.0) 17 (85.0)
High school 0 (0.0) 2 (10.0)
Graduate school 0 (0.0) 1 (5.0)
Experience with pen needles
Never used 0 (0.0) 17 (85.0)
Have not used 2 (20.0) 3 (15.0)
within 12 months
Used sometimes 2 (20.0) 0 (0.0)
Used regularly 3 (30.0) 0 (0.0)
Used very regularly 3 (30.0) 0 (0.0)
Profession
LPN 3 (30.0) N/A
RN 5 (50.0) N/A
EMT | (10.0) N/A
Medical assistant I (10.0) N/A

Values are given as n (%) or mean * standard deviation.

EMT, emergency medical technician; HCP, healthcare professional;

LPN, licensed practical nurse; N/A, not applicable; NHCU, non-healthcare
user; RN, registered nurse.

A summary of changes to the IFU after the pilot phase are
presented in the Supplemental material. The revised [FU
was approved by the IRB and then was used in the valida-
tion study.

Of the 540 simulated injections performed with SPNs in
the validation phase, there were no device failures. All
observations met the criteria for success. In all observations
there was complete manipulation performed by the evalua-
tors without a NSI or without contact with the needle after
injection and with complete activation of the safety feature
after the injection. The failure rate upper one-sided 95%
exact confidence bound in the validation phase was 0.6%.
Therefore, the study met the primary objective of a failure
rate < 1%.

Pen needles were well appreciated by both groups of
evaluators: the highest two scores were given by 92% of
HCPs and 94% of NHCUs on the different aspects of the
device. Figure 3a presents detailed self-reported data per
user group on convenience using the device; the combined
results per user group are shown in Figure 3b. About 53% of
evaluators reported that they would ‘strongly agree’ with the
statement that the label on the seal was legible and identified
the length of the needle, whereas 40% reported that they
would ‘agree’ with this statement. The combined rating for
the two categories (the highest two scores on the scale) was
93% of all evaluators. Only 10% of the non-healthcare eval-
uators rated the seal of pen needle as illegible.

The ease of attachment of the SPN to the pen was
reported by 87% of evaluators (70% of HCPs and 95% of
NHCUs). The negative comments about this device feature
were given by 20% of HCPs, whereas the remaining 10%
rated the degree of ease of use as neutral.

Looking at the rating per evaluator group, it appears that
100% of participants in both groups would either agree or
strongly agree that: removing the outer cap, injection and
needle disposal were easy; and that the needle was visible
through the viewing window.

Almost all the evaluators (97%) considered that the
priming test could be assessed through the viewing window
of SPN, removing the needle from the pen was easy and the
written instructions were easy to understand.

The perceived feedback on the safety feature of the pen
needle revealed that for 100% of HCPs and 90% of NHCUs
it was clear when the safety feature was activated. A desir-
able characteristic of SPN, which is engagement of the
safety feature with a single-handed technique, was posi-
tively scored by 63% of participants. The rates for each
group vary slightly, with 20% of HCPs and 30% of NHCUs
who answered ‘neither agree nor disagree’ to the provided
statement, and 20% of HCPs and 5% of NHCUs who would
‘disagree’ and ‘strongly disagree’, respectively.

Discussion

NSI is one of the most common health hazards in the
healthcare setting (Costigliola et al., 2012). Pen needles are
often implicated in the risk of sharps injury, as they are used
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Figure 3. (2) Evaluator feedback scores on usability statements (from S| to S| |) after completion of all the simulated injections.
Evaluators reported their agreement/disagreement using a 5-point Likert scale, in which | = strongly disagree and 5 = strongly
agree. Each bar presents a breakdown of the percentage of evaluators assigning their attitude to presented statements, with the
absolute number of users per rating given as a numeral. (b) Global evaluator data (HCUs and NHCUs) on usability statements

(from S| to S| 1) after completion of all the simulated injections. Each bar presents a breakdown of the percentage of evaluators
who ‘strongly agreed’ or ‘agreed’ with presented statements, with the percentage of evaluators per rating given as a numeral. The
‘strongly agree’ and ‘agree’ ratings are two highest ratings on the 5-point Likert scale. HCP, healthcare professional; NHCU, non-

healthcare user.
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widely by patients self-administering injections for medical
treatments, as well as by healthcare workers giving subcu-
taneous injections to patients (Lee et al., 2005; Smallwood,
2017). Pen needles with automatic protective safety fea-
tures allow patients who are temporarily incompetent to
continue self-administering drugs with assistance but with-
out compromising HCP safety (Markkanen et al., 2015).

Moreover, SPNs have been found to minimise the risk
of exposure to bloodborne infections, associated with
NSIs, without any related adverse events (Gillespie and
Canning, 2014; Yakushiji et al., 2012). It was shown that
HCPs usually stick themselves in conjunction with insulin
injections, which are mainly given in nursing homes, old
age homes and in home care, suggesting that the devices
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used for that purpose should be improved (Vos et al., 2006).
In the case of needled safety devices, lack of activation of
safety feature, only partial activation and inability to tell
whether safety feature malfunctioned were reported (Lee
et al., 2005).

For this study, 30 evaluators (10 HCPs and 20 NHCUs)
confirmed the design performance of the SPN safety fea-
ture in preventing NSIs during in a simulated clinical use.
The study reported zero failures of the SIPF. The success
rate in performing injections was 100%. This study not
only confirmed the performance of the device safety fea-
ture but also gave the opportunity to capture feedback from
the evaluators on several aspects of the safety device.

Virtually all evaluators reported high rates of satisfac-
tion and handling comfort in using the device. The same
holds for the rating of understanding the IFU as a result of
changes implemented after pilot phase. It is worth noting
that lower rates of step involving attachment of the needle
were seen with the professional evaluators. In contrast, the
NHCUs gave higher rates. This is in line with previous
studies finding needle handling to be the main source of use
error (Lange et al., 2014, 2018). It is not known why the
observed rate in the present study was lower in the HCP
group. It is believed to be because they were seen to spend
less time studying the IFU (or less carefully) before the
injections compared to the naive evaluator group.
Furthermore, as the interface between the pen needle and
the pen injector is standardised, this step is independent of
the design of the particular device and thus by definition the
same for all pen needles.

The present study, in which the majority of evaluators
were NHCUs who did not receive professional training,
shows that no extensive training is needed to use the safety
device effectively. Similarly, it has been shown that no
additional education is required for patients who self-
administer their insulin when a SPN was used compared
with a non-safety pen needle (Gillespie and Canning,
2014). In contrast, a random survey of 80 outpatients self-
injecting insulin at home revealed that 70% self-reported
suffering needlestick incidents and found the principal
causes of these incidents were, among others, the absence
of educational training and the shortage of educational
instruction sheets for patients (Chang etal, 2014).
Following implementation of the abovementioned meas-
ures, the rate of needlestick incidents decreased to 2.6%.

With regard to the degree of ease of injection and safety
feature activation using a one-handed technique, it is also
not known why both groups of evaluators reported lower
values. One possible explanation could be that a one-hand
injection might be different in simulated conditions, for
example on a flat surface. One instance where the needle
slipped off the orange before the injection was also
observed. The other explanation could be that the length of
the pen needle equipped with an automatic recapping abil-
ity and pen injector was too long compared with a conven-
tional pen needle (Yakushiji et al., 2012).

In addition, it is reasonable to assume that these unfa-
vourable ratings were more likely due to the AutoPen® pen
injector used in the simulated clinical study rather than
from the SPN itself. The selected pen constitutes a ‘worst-
case’ pen injector model because it has a slider-type release
button on the side of the pen injector rather than a push-
button on top of the pen injector (Owen Mumford). Push-
button operation can be done more easily than slider-type
release button operation because the former allows wrap-
ping of the fingers around the entire body of the pen injec-
tor without any need to avoid touching the release
mechanism. This makes the push-button models easier to
use, whether operated with one hand (e.g. gripping the pen
injector with the fingers and activating the push-button
with the thumb) or with two hands. Overall, this could
make it more difficult to operate the AutoPen® pen injec-
tor/SPN needle system.

Moreover, it can only be speculated why the acceptabil-
ity of this attribute of safe needle handling was given some-
what lower ratings among HCPs. It can most likely be
attributed to the fact that HCPs can be more critical than
other evaluators or that the simulated injections were per-
ceived to be less comfortable when injecting others as
opposed to when self-injecting. It was also noted that some
HCPs felt odd during injections because the needle had to
go through the shield before reaching the skin while most
needles go into the skin directly.

Furthermore, in both evaluator groups, satisfaction with
the use of the SPN and a sense of security during use was
high, for all steps necessary for proper device handling,
both before and after the injection. Such a sense of security
that users consider important during the daily use of the
SPN has also been assessed in another study (Floch et al.,
2014). Regarding the safety of use, the superiority of the
safety needle over the conventional pen needle appeared
mainly during the phases after the injection, such as with-
drawal, unscrewing and disposal of the needle, whereas the
results concerning the sense of security were uncertain dur-
ing the initial steps of the injection.

Conclusion

These results indicate that the design objective of this simu-
lated clinical use study was achieved for the safety feature
of the SPN. The SPN was well appreciated by all evalua-
tors, with very high feedback scores on most of the ques-
tions asked regarding the device. It was demonstrated that
no extensive training was needed to use the SPN effec-
tively, injection and activation of the needle safety feature
was easy, use of the safety feature was obvious, it was clear
when the safety feature was activated, and that the safety
feature activated only when the injection was complete.

The observations coming from the user feedback on the
device’s safety feature, ease of use, handling and IFU
ensure safety and effectiveness of the SPN when used as
intended.
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