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Limited Health Risks in Performing Drug Reconstitution and
Handling Tasks in Pharmacies—Results of an Occupational Risk

Assessment Study

Mirjam Crul, PharmD, PhD, Oscar Breukels, PharmD, Shiwai Ng, PharmD, Maaike Le Feber, MSc,

Eelco Kuijpers, PhD, and Oscar Smeets, PharmD
LEARNING OUTCOMES

After reading this article, the readers will be better able to:

• Understand and estimate the risks of exposure to medicinal
products when performing handling and reconstitution tasks.

• Understand the classification of medicinal products into
risk classes.

• Take appropriate protective measures for pharmacy staff when
they perform the tasks that can lead to occupational exposure.
Objective: Some drugs need processing before they can be administered or dis-
pensed. We measured airborne exposure of pharmacy staff to small particles
when performing these tasks. Methods: Reconstitution of powdered drugs in
vials; crushing, splitting, and counting of tablets; and opening of capsules, using
different ventilation strategies, were investigated in five pharmacies after in a
worst-case approach. Airborne particulate matter was determined for a range
of particles sizes.Results:Mean particle concentrations ranged from not detect-
able to 1.03 μg/m3 (<1 μm) and 589.7 μg/m3 (<10 μm). Dust exhaust made tasks
safer. Most hazardous was pouring out tablets from a bulk supply, and least haz-
ardous was reconstitution of a powder for injection.Conclusions:Occupational
exposure during routine handling of drugs can occur, but the risks vary greatly
with the nature and duration of the tasks.

Keywords: drug reconstitution, drug handling, occupational exposure,
inhalation exposure

Pharmacies are work environments where a large number of different
substances are handled and where a large variety of work activities

are performed. Assessing the risk of potential exposure of employees to
hazardous substances is therefore complex. Work should, however, not
pose a risk to the safety and health of workers. This basic occupational
hygiene principle has been anchored in several binding European
Directives.1–3 The actual risk for workers is a resultant of (a) the inher-
ent toxicity of handled substances and (b) the potential exposure,
stemming from the type of work that has to be executed. For example,
an antibiotic drug such as doxycycline has a lower inherent toxicity
than a classical cytotoxic such as cyclophosphamide, but crushing
tablets of doxycycline in an open mortar to help a patient who has
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difficulty swallowing is a riskier handling procedure than dispens-
ing a commercial package with cyclophosphamide tablets in sealed
strips. Hence, to ensure optimal worker safety, adequate risk analy-
sis should be performed, and based on the outcomes of the analysis,
adequate measures to mitigate the risks should be installed. There-
fore, a common understanding of which substances pose a high in-
herent toxicity and which work procedures pose a high risk of exposure
is pivotal. With regard to the safe handling of drugs that have inherent
carcinogenic, mutagenic, and/or reprotoxic (CMR) properties, many
studies have been performed, and both European regulations1,3 and
guidelines stemming from authorities or professional organizations4,5

are available. Research into the risks of handling of all other drugs,
however, is very scarce.

An early study from the Netherlands investigated occupational
exposure in pharmacies when performing small-scale production of
medicinal products out of raw starting materials. Both dermal expo-
sure and inhalation exposure were highly variable (4.7 μg to 166 mg
and 0.13 μg/m3 to 2626 μg/m3, respectively) and depended on ventila-
tion measures, physical form of the used materials (dry powder vs fluid),
and the amount of substance used.6 Subsequently, a classification
model for activities to assess inhalation exposure has been proposed7

but has not been evaluated in pharmacy environments. Moreover, this
model investigated preparation of drugs out of raw materials,6 which
is distinctly different from handling tasks that are performed on com-
mercially available drugs, where no open packages of pure active
pharmaceutical ingredients are involved. Another study was per-
formed in Japan and investigated suspended particles of 25 different
drugs in dust from 11 different pharmacy dispensaries. Both zopiclone
and acetaminophen were detected in airborne particles in a total of
three of the participating pharmacies.8

To our knowledge, no large studies evaluating exposure risk on
handling tasks performed on commercially available drugs other than
classical cytotoxic drugs have been performed thus far. The aim of our
study was to assess airborne exposure to medicinal products during
routine handling tasks of commercially available drugs in the phar-
macy. A preintervention and postintervention study was carried out,
with the postintervention based on installment of enhanced ventilation
during the tasks that showed the highest exposure to particles in the
preintervention measurements.
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METHODS

Determination of Tasks to Be Investigated
The Royal Dutch Pharmacists Association (KNMP) installed a

panel of pharmacists representing compounding pharmacies and
noncompounding pharmacies, and included both community and hos-
pital pharmacists. The panelists were asked to compile a list of the
handling activities that are performed routinely with commercially
available drug products. Next, the panel was asked to determine a
worst-case product for each of these handling activities, where expo-
sure was deemed highest. For solid dosage forms, theworst-case prod-
ucts were those with a relatively high level of active substance, brittle
and uncoated in case of tablets, and dusty in case of powders. For fluid
dosage forms, a low viscosity was chosen, as small droplet formation
is more likely with a low than with a highly viscous solution. As to not
unnecessarily expose the volunteers and researches during the study,
relatively harmless drugs meeting the above requirements were then
used to perform the experiments.

Measurement Protocol
All measurements were performed in real-time. Exposure was

measured continuously in the near field (situated in a hip-bag on the
work bench next to the worker performing the tasks) and in the far
field (situated >4 m away from the worker) using Optical Particle
Counter (OPC) sensors (OPC-N2; Alphasense, Braintree, United
Kingdom). The OPCs measured particles ranging from 380 nm to
16 μm every second. Results were modified into mass concentrations
assuming an average density of 1.6 g/cm3 and then stratified according
to the moving average principle,9,10 with averages given per minute for
three categories: particulate matter PM 10 (particles with an aerody-
namic diameter smaller than 10 μm); PM2.5 (particles with an aerody-
namic diameter smaller than 2.5 μm); and PM1 (particles with an aero-
dynamic diameter smaller than 1 μm). In addition to the OPC, quanti-
tative near field measurements also used an Aerodynamic Particle
Sizer (APS; 0.5–20 μm, TSI 3321; TSI Incorporated, Shoreview,
MN) to measure particles every second. The use and influencing var-
iables of these devices have been studied and reported previously.11,12

Measurements were performed in three community pharmacies, one
hospital pharmacy, and in the laboratory of the KNMP. Each task
was performed by one or more pharmacy staff members who also per-
form these tasks as part of their daily work and was repeated one to
FIGURE 1. Riskmatrix for inhalation risks during compounding and
ses: small (green), moderate (blue), and high (red). GM, geometric

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the A
four times, to reach a total measurement time of approximately 20–
30 minutes. The duration of the tasks was timed by an independent re-
searcher during this measurement period. The different participating
pharmacies were assigned the different tasks based on which tasks
they also perform on a regular basis in routine care.

Assessment of Exposure, Risk Analysis,
and Intervention

After the handling taskswere determined, an indicative pre-analysis
was executed with the aim to identify which tasks lead to relatively high
exposure for the worker (determined by comparing the near field expo-
sures during performance of tasks and without performance of tasks).
For this pre-analysis, measurements were performed with OPC and
APS, and each task was performed repeatedly by one member of the
pharmacy staff for 20 to 30 minutes, or until sufficient data were col-
lected. From this pre-analysis, the tasks that showed an increase in par-
ticle count were studiedmore in depth for quantitative results in two dif-
ferent pharmacies and executed by two different staff members.

Next, a risk analysis was performed based on the risk matrix that
had previously been established by the Netherlands Association of Ap-
plied Scientific Research and is used commonly in the Netherlands in
compounding pharmacies.6,13,14 The basis for this riskmatrix is the sub-
division of pharmaceutical substances into five hazard categories, with
category 1 being the lowest, and category 5 the highest. All commer-
cially available active pharmaceutical ingredients and commercially
available drug products are classified into one of the five categories in
a national database, with the classification being a combined result of
acute and chronic toxicity of the substance, derived from H-statements
according to CLP/REACH regulations,15 available occupational expo-
sure limits, and toxicological and pharmacotherapeutic information.
The classification system is shown in Appendix A, http://links.lww.
com/JOM/B251. In addition, the exposure is stratified in the matrix,
with also five distinct categories, ranging from very low to high, based
on the geometric exposure of particles in the air. The combination of the
intrinsic hazard of the substancewith the exposure potential leads to risk
classes visualized in the risk matrix (Fig. 1).

Risks were further investigated for three distinct work scenar-
ios: (a) a staff member performs handling tasks during a full workday
of 8 hours, corresponding to the situation in a hospital pharmacy
where dedicated pharmacy technicians work in the compounding de-
partment; (b) a staff member performs handling tasks during some
reconstitution in the pharmacy. Risks are stratified into three clas-
mean; exposure is given as particle exposure in air.14

merican College of Occupational and Environmental Medicine. e205
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but not all hours of the day, averaged on 2 hours, representing the sit-
uation where a pharmacy technician rotates over various tasks in the
pharmacy; and (c) a staff member performs handing tasks only for a
FIGURE 2. Moving average of OPC measurements during the expe
size <1μm, purple lines represent particles with a particle size <2.5μm
Top, Measurements in pharmacy A. Middle, Measurements in phar

e206 © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on
very short time of 15 minutes, representing the situation where a phar-
macy technician is dispensing medication at the counter, and only once
or twice a day, a prescription requiring a handling task is presented.
riments over time. Green lines represent particles with a particle
, and yellow lines represent particles with a particle size <10 μm.

macy C. Bottom, Measurements in pharmacy B.

behalf of the American College of Occupational and Environmental Medicine.
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Finally, an intervention was performed for each handling task
that resulted in a high exposure risk in the quantitative analysis (tasks
were chosen based on visual inspection of the measurements; the tasks
where a clear increase in exposure was visible were chosen for the in-
tervention). This intervention consisted of increasing ventilation mea-
sures by performing the tasks in a dust exhaust cabinet (air class 5 ac-
cording to ISO 14644-1, with air flow velocity of 0.25–0.50 m/s) with
the aim to reduce the risk classification. After the intervention, the
measurements were performed again to evaluate the effectiveness of
the intervention, using the same protocol.
RESULTS

Determination of Tasks to Be Investigated
Two community pharmacists, two hospital pharmacists, and

two staff members of the KNMP each individually compiled a list of
handling tasks that are performed routinely. The lists were collated
and compared, after which consensus was established that the follow-
ing tasks are most likely to potentially lead to exposure:

1. Reconstitution of a powder for injection on a workbench, using
needles

2. Reconstitution of a powder for injection in a safety cabinet, using
needles

3. Manually deblistering tablets or capsules from strips
4. Crushing tablets in an open mortar on a workbench
5. Splitting tablets without a score line on aworkbench with a splitter
6. Splitting tablets with a score line on a workbench by hand
7. Reconstitution of a powder for oral suspension or solution on a

workbench
8. Opening capsules and pouring out the contents on a workbench
9. Repacking of tablets from a bulk supply into small packages by

hand on a workbench

For the parenteral reconstitution, the use of needles was chosen
over the use of spikes or close-system transfer devices, as the use of
needles was thought to be the worst case in this respect, because the
use of needles can form an open connection with the surroundings
TABLE 1. Results of the Concentrations Measured With the APS Par

Task Pharmacy* PM1 Mean μg/m3 (SD)†

1 A 0 (2.64)
2 B 0 (3.55)
3 C 0.34 (1.12)
4 A 0 (1.89)

B 0 (2.12)
D 0.02 (1.11)
E 0.15 (1.06)

5 C 0.49 (1.33)
6 C 0.31 (1.13)
7 C 0.43 (1.37)

D 0.06 (1.25)
E 0.44 (1.13)

8 A 0 (1.94)
D 0.07 (1.09)
E 0.50 (1.05)

9a C 0.87 (1.82)
D 1.03 (1.40)
E 0.56 (1.41)

9b D 0 (1.07)
E 0.03 (1.08)

*To enable anonymized analysis of the results, each participating pharmacy was assigned a
†Data are given as geometric mean and geometric standard deviation.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the A
and a positive pressure in the vial during reconstitution can enhance
the potential of aerosol formation when using a needle.

Next, pharmaceutical products were chosen to act as aworst case
when looking at exposure, without compromising the safety of the staff
memberswhowere to perform the experiments. For the reconstitution of
powder for injection or oral administration (tasks 1, 2 and 7), amoxicil-
lin was chosen because this represents a product with a large volume of
active ingredient. The reconstitution solvent chosen was water for in-
jection, as this represents a low viscosity fluid. For the tasks involving
tablets (tasks 3, 4, 5, 6, and 9), paracetamol and vitamin C were cho-
sen, based on their properties of being relatively brittle and noncoated
tablets that can easily give off particles. For the opening of capsules
(task 8), large size talcum capsules were chosen, because talcum is a
substance with rheology properties, making it prone to dusting.

Indicative Measurements to Determine the
Worst Case(s)

For the indicative measurements, all nine tasks were performed
according to a fixed protocol in September of 2017 (Appendix B,
http://links.lww.com/JOM/B252). Tasks 1, 4, and 8 were performed
in a hospital pharmacy, tasks 3, 5, 6, 7, and 9 in a community phar-
macy, and tasks 2 and 4 in the laboratory of the KNMP. Each phar-
macy was assigned a code (A through C). The results from the indic-
ative measurements are shown in Figure 2. As can be seen, tasks 4, 7,
8, and 9 result in distinct elevation of particles in the near field next to
the staff member, when compared with the far field measurements.
Therefore, these tasks were chosen to be measured more in depth in
the second part of the study, in two other community pharmacies
(pharmacy D and E).

Quantitative Analyses
For the quantitative analyses, particle counts from the first part

of the study were combined with results from additional measure-
ments of tasks 4, 7, 8, and 9, which were done in two additional sep-
arate pharmacies during December 2017 using the APS results. Task
9, repacking of tablets from a bulk supply into small packages by hand,
was found to be performed by workers in two distinct ways: (a)
pouring tablets over from a large into a small package or (b) counting
them out using a tablet counter (see Appendix B for more details,
ticle Counter per Task and per Pharmacy

PM2.5 Mean μg/m3 (SD)† PM10 Mean μg/m3 (SD)†

0 (1.53) 0 (2.05)
0 (11.01) 0 (22.53)

2.20 (1.40) 9.74 (1.80)
0 (1.59) 4.30 (1.98)

0.02 (2.65) 1.76 (3.61)
2.68 (1.43) 29.55 (2.84)
4.02 (1.13) 35.34 (1.37)
10.84 (1.81) 90.51 (2.21)
1.03 (1.49) 3.28 (1.91)
3.69 (1.92) 12.84 (2.66)
1.92 (1.54) 6.16 (1.99)
5.73 (1.18) 18.91 (1.45)
0.32 (2.69) 2.70 (4.19)
5.84 (1.48) 38.02 (2.45)
7.94 (1.18) 43.14 (1.45)
27.57 (3.49) 493.32 (6.03)
39.74 (1.93) 589.65 (3.00)
23.74 (2.08) 434.51 (2.87)
0.71 (1.13) 10.45 (1.85)
0.56 (1.11) 7.74 (1.49)

letter.

merican College of Occupational and Environmental Medicine. e207
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http://links.lww.com/JOM/B252). Thus, task 9 was subdivided in 9a
and 9b, and both methods were measured. Results, stratified to par-
ticle size, showed a large variability (Table 1), with the highest parti-
cle counts in the task “repacking of tablets from a bulk supply into
small packages by hand when pouring the tablets from one package
into another” (task 9a: maximum 589.65 μg/m3 for PM10), followed
by splitting tablets without a score line on aworkbench with a splitter
(task 5: this task was measured in only one pharmacy, hence no max-
imum between locations can be determined) and opening capsules
and pouring out the contents on a work bench (task 8: maximum
43.14 μg/m3 for PM10). When comparing task 9a and 9b, the use
of a tablet counter reduced the number of particles almost 50-fold.
The tasks that resulted in no particle exposures on average were the
tasks involving handling of parenteral drugs: reconstitution from a
FIGURE 3. Boxplots of themeasuredmass concentration (in μg/m3)
in far field (blue) for each of the three particle size groups (PM1= A, P
FF, far field; NF, near field.

e208 © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on
vial. Here, the number of particles was not raised when compared
with the far field measurements. The indicative first part of the trial
did not show a clear risk for task 5, which might in hindsight be a re-
sult of a short pause between performing handling task 9 and then
task 5 (Fig. 2), and the relatively high background particles still pres-
ent from performing task 9. As not only the mean or standard devia-
tion is relevant, very short peak exposures could be relevant as well;
boxplots of the four worst-case task measurements including each of
the three different particle counters were made (Fig. 3). Also here, it
is clearly visible that task 9a gives the highest particle burden with a
clear difference between the near field and the far field. Moreover,
the two different particle counters that were used, APS and OPC, give
very comparable results. Finally, the variability and maximum particle
counts show the greatest range in task 7 and task 9b.
on a log scale of the APS (red)OPC in near field (green) andOPC
M2.5 = B, and PM10 =C). Results are corrected for background.

behalf of the American College of Occupational and Environmental Medicine.

http://links.lww.com/JOM/B252


TABLE 2. Results of the Concentrations Measured for the Tasks
With the Highest Exposure in the Quantitative Part of the Study,
With and Without the Use of a Dust Exhaust

Task
Dust

Exhaust
PM1 Mean μg/

m3 (SD)*
PM2.5 Mean μg/

m3 (SD)*
PM10 Mean μg/

m3 (SD)*

5 On 0.13 (2.44) 0.16 (2.21) 0.16 (2.20)
5 Off 0.30 (2.85) 0.79 (2.64) 0.93 (2.74)

Effectiveness 57% 80% 83%
6 On 0.05 (1.08) 0.08 (1.12) 0.09 (1.13)
6 Off 0.63 (1.28) 0.97 (1.28) 0.98 (1.28)

Effectiveness 92% 92% 91%
7 On 0.08 (2.08) 0.11 (1.72) 0.11 (1.71)
7 Off 0.99 (1.25) 1.64 (1.41) 1.74 (1.47)

Effectiveness 92% 93% 94%
8† On 0.05 (1.00) 0.08 (1.00) 0.08 (1.00)

*Data are given as geometric mean and geometric standard deviation.
Task 8 was only measured with the dust exhaust on.
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Risk Analysis, Risk Mitigation, and Intervention
After the quantitative measurements, a risk analysis was per-

formed based on the risk matrix (Fig. 1). For this risk analysis, the
measured concentrations of PM 10 were used (because PM 1 and
PM 2.5 are part of PM 10, and because PM 10 is inhalable). A risk
analysis was done for three scenarios (8-hour work shift, 2-hour rota-
tion on handling practices, 15 minutes of handling practices). A high
risk was found for drugs of hazard class 4 and 5 for tasks 3 through
9 for the 8-hour work shift as well as for the 2-hour rotation scenario.
Moderate risks were found for drugs of hazard class 3 for tasks 4, 5, 8,
and 9a (pouring out tablets) in the 8-hour work shift and task 9a for the
2-hour rotation scenario. In addition, drugs of hazard class 2 also
showed a moderate risk in the 8-hour work shift for task 9a.
FIGURE 4. Risk levels of the handling tasks with andwithout ventilat
these handling tasks.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the A
When looking at the scenario of just 15 minutes of performing
handling tasks per day, drugs of hazard class 4 and 5 resulted in high
risks when performing tasks 4, 5, 8, and 9a. For the tasks 1 and 2,
the reconstitution tasks, only low risks were found independent of the
hazard class of the drugs. This means that for regular reconstitution
tasks, no safety cabinet or other ventilation measure is required for the
protection of theworkers. Of course, following the (inter)national guide-
lines on safe handling of carcinogenic and or mutagenic substances, re-
constitution of those drugs is done with extra technical safety measures.

The four tasks that showed the highest variability in measure-
ments were as follows: splitting tablets without a score line on a work-
bench with a splitter (task 5); splitting tablets with a score line on a
workbench by hand (task 6); reconstitution of a powder for oral sus-
pension or solution on a work bench (task 7); and opening capsules
and pouring out the contents on a work bench (task 8). The ninth task
showed a high risk of exposure when using the pouring method, but
this was reduced to a lower risk classification when using the counting
out protocol with the tablet counter. For the four tasks with the highest
variability in exposure, a dust exhaust was deemed a good intervention
to reduce exposure. To investigate the effect of this risk mitigation
measure, these four tasks were performed and measured again in
March of 2018 following the exact same measurement protocol (Ap-
pendix B, http://links.lww.com/JOM/B252) but in duplicate: with
and without dust exhaust. For task 8, only with dust exhaust was mea-
sured, as there were already duplicate data from the first part of the
study without dust exhaust. The results are given in Table 2. As can
be seen, the particle concentrations decrease for each task for each par-
ticle size category. The effectivity of the use of a dust exhaust, given as
the percentage decrease in particles for each task for each particle size
category, ranged from 57% to 94%.

After the measurements with the dust exhaust on, the risk analy-
sis was performed again. These results are visualized in Figure 4. When
performing handling tasks for 15 minutes, only task 9a with drugs from
hazard classes 4 and 5 pose a high risk. Therefore, we recommend not
ionmeasures for 15minutes, 2 hours, and 8 hours of performing

merican College of Occupational and Environmental Medicine. e209
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using this procedure, but always using themethod of counting out with a
tablet counter. When performing handling tasks for 2 hours, also task 8,
opening capsules and pouring out the contents on a work bench, gives a
high risk of exposure when drugs of hazard classes 4 and 5 are handled.
Hence, in these cases, a dust exhaust is not enough. We recommend ad-
ditional measures, either performing these tasks in a safety cabinet or
using a respiratory mask of filtering face piece class 2 or higher. When
workers are performing handling tasks as a full-time job (8-hour work
shifts), tasks 3, 4, 7, 8, and 9 with drugs of hazard class 4 and 5 result
in a high risk, even when working with a dust exhaust. Hence, also in
these cases, additional protective measures are required.
DISCUSSION
To our knowledge, this is the first multicenter study into occu-

pational exposure when performing handling tasks in pharmacies that
incorporates handling of all medicinal products. We have shown that
for drugs of hazard class 1 through 3, very limited health risks occur
when performing routine tasks. For workers who perform handling
tasks for 2 or 8 hours per day, a dust exhaust should be used for all
the tasks involving nonaseptic handling, and additional protection in
the form of a face mask with a ventilation valve is mostly required
when drugs of hazard class 4 or 5 are being handled. For reconstitution
tasks (dissolving a powder for injection or infusion with a needle in a
vial), no additional protective measures are necessary.

Although many studies have been performed on handling of high
hazard drugs (so-called CMR substances), very little attention has been
given to handling of non-CMR drugs. One previous study looked at clas-
sical small-scale preparation of drugs in pharmacies, investigating prepa-
ration of a dosage form out of raw materials.6 This is distinctly different
from the handling tasks described in our study.When comparing our out-
comes to previously published studies, we confirm the data from Japan,
where a beneficial effect of dust exhausts was described.8 Our results
are not confirming one previous study on the reconstitution of antibiotics
that promote the use of close-system transfer devices to do so.16 In fact,
using a needle is adequate in that case, and even the use of a safety cabinet
or isolator is not required. However, the latter may of course be useful
when a drug that is reconstituted is not administered immediately, to
be able to guarantee a good microbiological safety of the drug. Using
a needle in general (drugs of hazard class 1–4) or a spike for CMR
substances (drugs of mostly hazard class 5) is sufficient from an occu-
pational perspective, which is in line with a previous Cochrane re-
view.17 For CMR substances, to enable containment of possible con-
tamination stemming, for example, from the outside of cytotoxic drug
vials, the use of a safety cabinet or isolator is also recommended.5 Al-
though our study was done in pharmacies, the results of the reconsti-
tution of intravenous drugs are also applicable to nurses who perform
such tasks in clinical wards, as the handling steps are the same.

Some limitations of the present study that should be taken into ac-
count are the fact that we used model drugs, based on a worst-case sce-
nario, and that we had a single nation design. In addition, we measured
only inhalation, and not dermal exposure. Since all tasks described and
studied should be donewearing gloves in theNetherlands, we assume that
inhalation is the most important exposure route. However, future research
including measurement of dermal exposure or investigating tasks that are
performed less frequently is still warranted. Also, potential exposure to
drug residues of cleaning personnel in pharmacies has not been investi-
gated yet. In that perspective, the potential hazard of all other personnel
not directly involved in the handling tasks warrants further investigation,
for example, by determining the nature of particles found in the far field
measurements. Finally, the development of marketed pharmaceutical
products with better occupational safety properties (eg, nonbrittle tablets,
better score lines on tablets, enclosing powders for oral solutions) is an
area that would be of great interest and potential benefit for personnel
working on a daily basis with these products.
e210 © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on
In conclusion, the present study demonstrates that health risks
are limited when tasks involving handling of medicinal products are
performed in pharmacies for short periods.
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