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ABSTRACT Objective: This study aimed to develop simulated vials
prepared with non-allergic powder substances for use in skill training
and to evaluate their effectiveness. Material and Methods: The re-
search was conducted in two phases between July 2020 and August 2021
with faculty members and students of Dokuz Eyliil University Faculty
of Nursing. The first phase was descriptive, while the second phase was
planned as a randomized-controlled study. Simulated vials were pre-
pared by filling them with 1 g of starch, 1 g of powder, or 1 g of pow-
dered sugar and sealing them with a vial sealing machine. In the first
phase, experienced nurse educators (n=47) evaluated the functionality of
the vials. In the second phase, students attended a theoretical presenta-
tion and were randomized into an experimental group (n=122) and a
control group (n=120). The experimental group used simulated vials,
while the control group used previously used vials to perform the drug
preparation skill. Results: Faculty members identified powdered sugar
as the most effective substance in terms of functionality among the
starch, powder, and powdered sugar vial groups (p<0.001). Students
rated simulated vials (11.72+3.95) as more practical/functional com-
pared to used vials (12.70+3.91) (p<0.05). Conclusion: Simulated vials
prepared with powdered sugar were found to be more effective by fac-
ulty members compared to vials prepared with starch or powder. Dur-
ing laboratory skill training, students found simulated vials with
powdered sugar to be more effective than used vials. Simulated vials
containing powdered sugar may be ideal for drug preparation skills in
laboratory settings due to their close resemblance to original drug vials.

Keywords: Drug preparation; clinical skills; vial drug preparation;
simulation; nursing

OZET Amac: Bu galigma, 6grencilerin beceri egitiminde kullanilmak
iizere alerjik olmayan toz madde ile hazirlanan simiile flakonlarin ge-
listirilmesi ve etkinliginin degerlendirilmesini amaglamistir. Gereg¢ ve
Yontemler: Arastirma, Temmuz 2020-Agustos 2021 arasinda Dokuz
Eyliil Universitesi Hemsirelik Fakiiltesi dgretim elemanlari ve dgren-
cileri ile iki asamada gerceklestirildi. Ilk asama tanimlayici, ikinci
asama ise randomize kontrollii olarak planlandi. Flakonlarda 1 gr ni-
sasta, 1 gr pudra ve 1 gr pudra sekeri kullanilarak kapatilan simiile fla-
konlar hazirland1. Ilk asamada, deneyimli hemsire 6gretim elemanlart
(n=47) flakonlarm islevselligini degerlendirdi. ikinci asamada, dgren-
cilere teorik sunum yapildi ve 6grenciler deney (n=122) ve kontrol
(n=120) gruplarma randomize edildi. Deney grubu simiile flakon, kont-
rol grubu ise daha 6nceden kullanilan flakonlarla ilag hazirlama bece-
risini uyguladi. Bulgular: Ogretim elemanlari tarafindan nisasta, pudra
ve pudra sekeri flakon gruplart arasinda islerlik agisindan en etkili
madde, pudra sekeri olarak belirlendi (p<0,001). Ogrenciler tarafindan
simiile flakonlar (11.72+3.95), kullanilmis flakonlara (12.70+3.91) gore
daha kullanisli/isler olarak belirlendi (p<0.05). Sonug: Pudra sekeri ile
hazirlanmis simiile flakonlar, 6gretim elemanlar tarafindan nisasta ve
pudra sekeri ile hazirlanan flakonlara gore daha etkili bulundu. Labo-
ratuvarda beceri 6grenimi sirasinda 6grenciler pudra sekeri ile hazirla-
nan simiile flakonlar1 kullanilmis flakonlara gore daha etkili buldu.
Pudra sekeri i¢eren simiile flakonlar, orijinal ilag flakonlarini ¢ok iyi
taklit etmesi nedeniyle laboratuvar kosullarinda flakondan ilag¢ hazir-
lama becerisi i¢in ideal flakonlar olabilir.

Anahtar Kelimeler: ilag hazirlama; klinik beceri; flakon ilag hazirlama;
stimiilasyon; hemgirelik
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Skill training in nursing forms the basis of nurs-
ing students’ educational experiences. Many voca-
tional psychomotor skills are taught in nursing
faculties, from vital signs to intravenous therapy and
suctioning applications.' In the educational steps fol-
lowed in the teaching of skills, the skills practice step
ensures the development of the skill.

On the way to excellence, repeated practice im-
proves skills.’ The use of simulation methods in skills
teaching increases patient and employee safety
through repeated practice and application in low-risk
environments before practicing them in real life.*®
While a model or manikin can be used for almost
every skill, skill-specific materials are used in basic
skills such as parenteral drug preparation applica-
tions.” Parenteral drug administration is taught in
clinics and nursing faculties by using expired or
ready-made demo vials and ampoules. These meth-
ods are advantageous as they are very close to reality.
On the other hand, expired drugs may contain active
ingredients; demo vials and ampoules are expensive;
they may not be produced for every need; and they
are difficult to obtain and purchase.’ Practice with
demo and expired drugs can endanger not only pa-
tient safety but also employee safety. During drug
preparation containing active substances, drug parti-
cles are spread on gloves and hands and to the envi-
ronment.'’ Cutaneous hypersensitivity reactions such
as drug-induced allergic contact dermatitis can be
seen on the skin of the person preparing the drug.'"!?

In Tiirkiye, every medicine that is over-demand
and expired in clinics is returned to hospital phar-
macy with a status report because when fake or ex-
pired drugs are administered to patients during an
emergency or carelessly, they may cause serious side
effects.'*!* In Tiirkiye, parenteral drug administration
is a skill that is taught through used vials that have
been prepared for the patient and have no drug inside
or ready-made vials bought by the students.

Used drug vials have several drawbacks. One of
these is exposure to liquids containing a few drops of
active or impaired antibiotics that remain in the vial.
Another is the growth of strains that cause sepsis and
bacterial meningitis, such as Staphylococcus epider-
midis, Pseudomonas aeruginosa, Enterobacter cloa-
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cae, Candida albicans, and Serratia marcescens,
even within 24 hours in the fluids of multiple drug
vials.'®!” Another drawback is that there is no nega-
tive pressure in the used vial. In multiple uses of
vials, the negative pressure characteristic of the air in
the vial is lost. The negative pressure feature makes
it easier to inject the liquid in the syringe into the vial.
Multiple uses do not allow the proper amount of air-
liquid exchange between the vial and the syringe, and
thus, liquid splashes out and results in dose loss. Dose
losses are among the errors in parenteral drug ad-
ministration and lead to the violation of patient
safety.'® Finally, since students cannot see the powder
substance in the vial, they pretend while doing the ap-
plication. Therefore, they cannot learn how to calcu-
late the dose. Since it is not cost-effective to have
students purchase drugs in vial form, it is unethical
for students and faculty members, the risk of expo-
sure to active substances is high, and university edu-
cation is free, used vials are utilized for teaching the
skill in the faculty where the research was conducted.

Teaching the drug preparation from a vial in
nursing schools with purchased active drugs or used
vials causes risks and problems that may arise due to
the loss of the natural feature of the active substance
and the structure of the vial. This study was planned
based on the need for cost-effective vial materials,
which were prepared in the form of unpacked vials
with non-allergic powder substance and had a lower
risk of side effects compared to vials containing
drugs, in the skills training of students.

I MATERIAL AND METHODS
DESIGN

The research consisted of two stages. The first stage
was designed as a descriptive study and the second
as a randomized controlled trial. The consort flow
chart of the study is given in Figure 1.

SETTING AND TIME OF THE STUDY

The first stage of the research was carried out in July
2020 and the second stage in August 2021 in the
nursing faculty of a university because laboratory
courses were postponed due to pandemic lock-
downs.
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FIGURE 1: Consort flow diagram.

POPULATION AND SAMPLE OF THE STUDY (n=55), and the sample included those who were de-
In the first stage, the study population consisted of ~ termined by the random sampling method and volun-
faculty members working in the faculty of nursing ~ teered to participate in the study (n=47).
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In the second stage, the study population con-
sisted of students who had taken the second-year
nursing fundamentals course of the faculty of nurs-
ing (n=265), and the sample group included students
who voluntarily participated in the study (n=244).
Students who did not want to participate in the re-
search were excluded (n=21).

As a result of the research, a post hoc power
analysis was conducted on the G-power 3.1 (Hein-
rich-Heine-Universitdt Diisseldorf, Germany) soft-
ware package for the Kruskal-Wallis H test for the
faculty members. The power calculated based on a
medium effect size (d=0.5), Type I error of 5%
(0=0.05), and Type II error of 20% (1-=0.80) was
found as 99.01%.

As a result of the research, a post hoc power
analysis was performed by using the mean difference
test of the power analysis software accessed on
“www.OpenEpi.com” for the Mann-Whitney U test
for students. The power that was calculated based on
a medium effect size (d=0.5), Type I error of 5%
(0=0.05), and Type II error of 20% (1-$=0.80) was
as 87.52%.

RANDOMIZATION

In the second stage of the study, students were ran-
domly assigned to experimental and control groups.
Convenience sampling was used for randomization.
The randomization list was created on random num-
ber generator software (Research Randomizer,
www.randomizer.org).

DATA COLLECTION

Study data were collected by using an faculty mem-
ber information form, the vial effectiveness assess-
ment form, the student nurse information form, and
the feedback form for skills practice.

The faculty member information form included
items about age, gender, academic title, and total
work experience.

The Vial Effectiveness Assessment Form was
prepared in line with the relevant literature.” 31318 Tt
contains 10 items each of scored on a 5-point Likert-
type scale with options, including strongly agree (5),
agree (4), undecided (3), disagree (2), and strongly
disagree (1). Items 1, 4, and 6 on the form are reverse-
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coded when the total item score is calculated. As the
total score decreases, the positive characteristics of
the vial increase. The effectiveness form ranges from
10 to 50 points. There are items on the form about the
properties of powder substance content of the vial.
Therefore, faculty members filled out all 10 items,
but the students did not fill out items 2, 3, and 4 be-
cause of no powder substance in the vials in the con-
trol group. The minimum and maximum scores range
between 10 and 50 for faculty members and 7 and 35
for students. Five faculty members who were experts
in the field were consulted regarding the effective-
ness of the form, and the CVI of the final version of
the form was found as 0.98.

The student information form included items
about students’ age, gender, and research group. The
feedback form for skills practice was created by the
researchers in line with the relevant literature.!*?
There are 11 items on the form to assess the skill to
withdraw drug out of a vial. Each item on the form is
evaluated on a 5-point Likert-type scale with options,
including strongly agree (5), agree (4), undecided (3),
disagree (2), and strongly disagree (1). Higher scores
on the form indicate higher student satisfaction with
the practice.

IMPLEMENTATION OF THE RESEARCH

First Stage

Faculty members were informed about the study.
Verbal and written informed consent was obtained
from volunteers. Simulated vials were created by two
researchers as much as the number of faculty mem-
bers. Simulated vials were prepared as 10 mL Type
III white glass vials with hydrolytic resistance. First,
the weight of vials was set at zero with a Mettler-
Toledo ME203 (Mettler-Toledo International Inc.,
Switzerland) brand precision scale. Next, starch,
powder, and powdered sugar were added to the vials
with the handle of a teaspoon. Different teaspoons
were used for each ingredient so that the food ingre-
dients would not mix. Since the vials on the market
usually contain one g of drug, one g of starch, pow-
dered sugar, or powder was added to the simulated
vials. Flip-off caps were placed by Sonkaya SMC 100
FL® (Sonkaya Makina A.S., Tirkiye) flip-off vial
capping machine. A total of 47 vials were prepared
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for each group. The outer surface of the vials was
covered with a plain white label (Figure 2). Each vial
was given a different number. Three different boxes
were created, and the vials were placed in a box ac-
cording to their groups. One vial from each vial box
was randomly distributed to the faculty members in
the sample group. The matching of the numbers on
the vials and the vial group was organized by the two
researchers who prepared the vials. Faculty members
were taken to the laboratory rooms in turn. They were
asked to write the vial number on the effectiveness
forms, prepare the vials with a maximum of 10 mL of
water for injection, and fill out the effectiveness form.
The Vial Effectiveness Assessment Form included
the following criteria: rapid dissolution of the powder
material, calculation of dry powder volume, effort-
less withdrawal of liquid into the syringe, prevention
of substance foaming in the vial, avoidance of nee-
dle tip clogging during liquid withdrawal, prevention
of liquid condensation in the syringe, seamless move-
ment of the syringe piston, and clarity of the liquid
substance. The results obtained in the first stage de-

FIGURE 2: A sample vial (contains powdered sugar).
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termined the type of vials prepared in the second
stage of the study.

Second Stage

The “vial drug preparation” was presented theoreti-
cally to all students within the scope of the funda-
mentals of nursing course. At the end of the lesson,
students were informed about the study. Oral and
written informed consent was obtained from volun-
teer students.

After the count of volunteer students was de-
termined, they were randomly divided into experi-
mental and control groups (Figure 1). Vials
containing 1 g of powdered sugar were prepared for
students in the experimental group by following the
same procedures for the vials prepared for faculty
members (Figure 2).

Before the laboratory studies were initiated, the
charge nurses of the clinical practice services were
contacted about the purpose and method of the study
and the collection of used vials in a box every morn-
ing. Charge nurses gave information to the working
nurses about the study. Because of the higher risk of
the side effects of drugs such as antibiotics and anti-
inflammatory drugs and the fact that the preparation
time of the drug was very close to the laboratory
hours, vials from the proton pump inhibitor (PPI)
group, which were administered in the 6-0’clock
treatment in the morning on the laboratory day, were
selected. After preparing the patients’ PPI therapy,
the nurses collected the used vials in a clean box pro-
vided by the researchers instead of throwing them
into the sharp container. These vials were collected
from the clinics before the study on laboratory days
and they were practices with students. Used vials did
not have a flip-off cap, as they were used by nurses in
the hospital for drug preparation. There were also
droplets of liquid medicine with active ingredients in
these vials. Thus, it was aimed to keep the microor-
ganism growth in the vial at a minimum level.

Volunteer students came to the laboratory les-
son in groups of 12. They practiced between 09-12
in the morning and 14-17 in the afternoon. One of the
researchers showed each group how to prepare the
drug in the vial with the demonstration method. Then,
students were asked to wait outside the room for their
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turn to try the practice. The researcher invited the stu-
dents in the experimental and control groups one by
one to the laboratory according to the randomization
list. The students in the experimental group practiced
with a vial containing 1 g of powdered sugar. The stu-
dents in the control group practiced with used vials.
After the vials were prepared, students were re-
quested to put the vials into the sharp container to
prevent or reduce the exposure to active substances,
the risk of an allergic reaction, and the risk of acci-
dentally administering the drug to themselves. No al-
lergic reactions were observed during the study.

After the students in the experimental and con-
trol groups finished the practice, they filled out the
“Vial Effectiveness Assessment Form (7-item form),
the Student Nurse Information Form, and the Feed-
back Form for Skills Practice”. To ensure equal op-
portunity, after the data collection stage of the
research was completed, students in the control group
who did not want to participate in the study were also
allowed to experience the application with an unused
simulated vial.

ETHICS OF THE STUDY

At the outset, the approval of the Dokuz Eyliil Uni-
versity Non-Interventional Research Ethics Commit-
tee of the university (date: May 08, 2019; no:
2019/12-24) and written permission of the institution
where the study was conducted were obtained. Oral
and written consent of the students and faculty mem-
bers participating in the study was obtained after they
were informed. The study was conducted in accor-
dance with the principles of the Declaration of
Helsinki. A grant support was received from the Sci-
entific Research Projects Coordination Unit of the
University to carry out the research (Project no:
2019.KB.SAG.063, Project ID: 2336).

STATISTICAL ANALYSIS

Study data were conducted on the SPSS 22.0 (IBM
Corporation, USA) software package. Data entry and
analyses of the study were conducted by two other
researchers who were not involved in the preparation
of vials and working with volunteer students.

In the first stage of the study, the normality dis-
tribution of the items on the vial effectiveness assess-
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ment form, which was employed to assess the effec-
tiveness of the three vials used during withdrawal of
drug out of vials by faculty members, was examined.
Since all items and total item scores were not normally
distributed, the difference between the three vials was
determined by the Kruskal-Wallis test. Numbers, per-
centages, mean and minimum-maximum values were
used for the items on this form. In the second stage of
the study, the descriptive data of the students were
presented as numbers, percentages, and mean values.
Since all items and total scores on the vial and skills
forms were not normally distributed, the Mann-Whit-
ney U test was used to compare the effectiveness of
vials in the experimental and control groups.

I RESULTS

The mean age of the faculty members participating
in the study was 33.80£8.26, 89.4% were female,
68.1% were lecturers, and 53.2% had 6-10 years of
work experience. The mean age of the students par-
ticipating in the study was 20.91£1.51, and 58.3%
were female (Table 1).

The comparison of the mean total scores of the
items regarding instructors’ assessment of the vial
types indicated that powdered sugar was the most ef-

TABLE 1: Descriptive characteristics.

For faculty members (n=47) n %
Gender
Female 42 89.4
Male 5 10.6

Age (X£SD) (year) 33.8048.26

(minimum: 24-maximum: 52)

Academic title
Lecturer 32 68.1
Associate professor 12 255
Professor 3 6.4
Total work experience (year)
0-5 3 6.4
6-10 25 53.2
210 19 404
For students (n=242)
Gender
Female 141 58.3
Male 101 4.7

Age (X£SD) (year) 20.91+1.51

(minimum: 19-maximum: 31)

SD: Standard deviation.
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fective vial type with 13.89+3.80 points (p<0.001)
(Table 2).

Students’ mean total scores for the assessment
of vial effectiveness were determined as 11.72+3.95
in the experimental group and 12.70+3.91 in the con-
trol group. The difference between the mean scores
was statistically significant (p<0.05). Students’ mean
total scores regarding the feedback form for skills

practice were determined as 50.78+4.20 in the ex-
perimental group and 50.07+5.31 in the control
group. The difference between the two groups was
not statistically significant (p>0.05) (Table 3).

Students’ assessment of the effectiveness of the
vial type containing powdered sugar was evaluated
according to experimental and control groups (Table
4). A statistically significant difference was deter-

TABLE 2: Results of item-total score variance analysis of vial effectiveness assessment of faculty members.

Vial types X+SD

Starch (n=47) 22.19+7.30
Powder (n=47) 29.44+6.80
Powdered sugar (n=47) 13.89%3.80

Mean rank Variance analysis p value
75.66
106.13 H: 80.161 <0.001
31.21

H: Kruskal-Wallis H test; SD: Standard deviation.

TABLE 3: Distribution of total scores regarding students' feedback about vial effectiveness and their skills to withdraw drug out of a vial.

X+SD
Total score for the assessment of vial effectiveness
Experimental group (n=122) 11.72%3.95
Control group (n=120) 12.704£3.91
Total feedback score for skills practice
Experimental group (n=122) 50.78+4.20
Control group (n=120) 50.0745.31

Mean rank U test p value
111.73 6128.000 0.028
131.43
123.62 7061.000 0.630
119.34

U: Mann-Whitney U test; SD: Standard deviation.

TABLE 4: Analysis of the items for the assessment of the effectiveness of the vial type containing powdered sugar according to the
experimental and control groups.

Assessment
| felt the negative pressure difference inside the vial while inserting the needle.

The needle clogged while | was withdrawing the new fluid formed in the vial.
Since the new liquid in the vial was a homogeneous solution.

It was easily drawn into the syringe.

After pulling the liquid from the vial into the syringe.

I had difficulty moving the plunger of the syringe

The liquid in the vial got on my hand.

After the liquid was withdrawn out of the vial.
A precipitate formation was observed in the syringe.

While drawing the solution in the vial into the syringe. The liquid splashed outside.

XSD Mean rank U test p value
Experimental group 4.36£0.70 135.11 5659.500 0.001
Control group 3.73+1.35 107.66
Experimental group 1.5141.07 116.50 6710.500 0.163
Control group 1.5040.81 126.58
Experimental group 4.44+0.90 134.84 5692.000 0.001
Control group 4.04+1.10 107.93
Experimental group 1.85+1.14 120.42 7188.000 0.792
Control group 1.83+£1.03 122.60
Experimental group 1.25%0.76 110.67 5999.000 0.001
Control group 1.4940.85 132.51
Experimental group 1.234£0.80 117.66 6851.500 0.164
Control group 1.26+0.67 125.40
Experimental group 2.67+1.46 128.07 6518.500 0.128
Control group 2.37+1.28 114.82

U test: Mann-Whitney U test; SD: Standard deviation
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mined in the experimental group in terms of feeling
the negative pressure difference in the vial, easy with-
drawal of the liquid in the vial into the syringe and
splashing of liquid outside while withdrawing the
drug out of the vial (p=0.001, for all).

I DISCUSSION

Parenteral drug therapy, which is learned at the nurs-
ing undergraduate level, is frequently administered
to patients by nurses. Regardless of whether vials are
given by the intravenous, muscular, or subcutaneous
route, the skill to withdraw the drug out of a vial or
ampoule makes up an important step in drug therapy.
For this skill, which is learned at the undergraduate
level of nursing education, simulation tools that are
easily available, cost-effective, and easy to prepare
and apply are necessary. In our study, powdered
sugar was found to be the most suitable of the vials
prepared with starch, powder, and powdered sugar.
Soto et al. reported that the use of powdered sugar in
the production of personalized vials was a good al-
ternative in terms of cost and effectiveness. In the
same study, it was mentioned that salt could be used
instead of powdered sugar, but that it might not be
preferred because a hypertonic solution would be ob-
tained.’ In our study, starch and powder were pre-
ferred as alternatives, considering that 1 g of salt
solution could create a very dense solution concen-
tration with a maximum of 10 mL of liquid. Starch,
powder, and powdered sugar are widely used, easily
available, and affordable products, which were the
major factors for preferring them. The fact that pow-
dered sugar is a water-soluble substance compared to
powder and starch may have made the vial containing
powdered sugar more effective.

The simulated vial was found to be more effec-
tive than the used vial by students. No similar study
has been found in the literature. Feeling the negative
pressure in the vial, easily drawing the liquid pre-
pared with powdered sugar into the syringe, less
splashing of the liquid outside when drawing the lig-
uid out of the vial, compared to the unused vial, re-
sulted in obtaining better results with the simulated
vial than the classical method (used vial). Used vials
may cause the liquid to splash around in repeated use,
due to the loss of negative pressure in the vial during
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practice. As a result, it may cause the development
of an allergic reaction due to exposure to the impaired
active substance. Drug resistance in microorganisms
and risk of an allergic reaction may develop in nurses
who prepare the drug, due to the growth of microor-
ganisms within 24 hours and the splashing of drug
particles in used vials.'®!” While the contact of the ac-
tive substance with the skin may cause chemical der-
matitis, its absorption in the mucosal area by
splashing into the eyes and face may cause more se-
rious allergic reactions such as anaphylaxis.'!? In ad-
dition, the absence of powdered substance in used
vials may cause the student to experience stress in the
clinical field since the dilution phase of the drug can-
not be experienced.?!-**

The main goal of the simulation is to increase
patient and employee safety by ensuring that the clin-
ical practice is experienced as close to the original as
possible.”?> While preparing the simulation reality,
steps such as infrastructure possibilities, budget,
number of personnel, and ease of implementation
should be considered. The first things that simulation
reality reminds are low, medium, and high-fidelity
models or mannequins. Indeed, simulation should be
adaptable to every field and every subject.>” While
the student nurses learn vial drug preparation skills
in the vocational skills laboratory, they need a mate-
rial that is highly realistic and protects patient and
employee safety. When students cannot practice with
realistic material, they may have difficulty in fulfill-
ing their skill goals and as a result, effective learning
cannot take place.*® Reasons, such as the high cost of
the drugs in the form of vials on the market, the avail-
ability of simulated vials abroad (such as Pocket
Nurse®, Pocket Nurse® Enterprises Inc., USA), and
the unavailability of the ready demo vials in Tiirkiye
contributed to the emergence of this study. The sim-
ulated vial containing powdered sugar is superior to
vials available on the market since it is cost-effective
[Pocket Nurse® demo vial, $2.09 vs. simulated vial:
$0.47, (date: March 31, 2022)], it can be customized
according to the needs of the educator and student,
and it can be used safely in repeated applications. The
high level of satisfaction of the students with the sim-
ulated vial applications encourages its production and
application.
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STRENGTH AND LIMITATIONS

A review of the literature indicated that there were no
national or international studies on the skills training
of nursing students with simulated vials. Simulated
vials have many advantages. First of all, simulated
vial materials are recyclable in nature. Second, dif-
ferent variants of simulated vials can be produced. In
addition, its preparation with ingredients used in daily
life makes it much safer in terms of hypersensitivity
reactions than active drug ingredients. On the other
hand, these vials have some disadvantages, as well.
Since powdered sugar is a food item, it can mold
within a few days after the liquid is injected into the
vial. For this reason, the vial should be disposed of
immediately after the practice in the sharp container.
Also, another disadvantage is that these vials cannot
be used repeatedly due to the flip-off cap.

I CONCLUSION

In this study, which was carried out to find the prod-
uct that best simulates students’ skills to prepare
drugs from a vial, the vial prepared with powdered
sugar was found to be more effective than those pre-
pared with starch and powder. It was also found to be
more effective than the used vial by students. The
simulated vial containing powdered sugar can be pre-
ferred over the demo products on the market, as it is
reliable, practical, and accessible to have students ac-
quire vial drug preparation skills. In further research,

studies on vials prepared with different substances
can be planned with samples consisting of a larger
number of nurses, and cost-effectiveness calculations
can be presented.
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