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Investigation of an Efficient Method for Collecting Precise Volume of Injection Liquid;
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In order to make drug preparation procedures more efficient, pharmacists need to carefully consider each step
of the process. For example, when using a syringe to collect a precise volume of liquid from an injection bag, the
air previously in the syringe needs to be removed. Therefore, we compared methods to remove the air from a
syringe before and after withdrawing liquid from an injection bag. The volume of injection liquid in the syringe
and the time required to perform both methods were compared using results obtained from fourth-year students
(with only university training to mix injection preparations), fifth-year students (with 11 weeks of pharmacy
practice training in a hospital), and hospital pharmacists. Two types of syringes (5 and 10 mL) were used in this
study. The volumes of liquid collected were 2 mL (5-mL syringe) and 5 mL (10-mL syringe).

No significant differences were observed in operation times or syringe liquid volumes between the both methods
performed by fourth-year students. Operation times were significantly shorter with the removal of air from the syringe
before withdrawing the injection liquid than with that after withdrawing the injection liquid when performed by fifth-
year students and hospital pharmacists; however, no significant differences were observed in syringe liquid volumes.

These results demonstrate that the method involving the removal of air from the syringe before withdrawing
the liquid is useful for reducing operation times for the collection of a precise volume of liquid from an injection
bag with a syringe when fifth-year students or pharmacists perform the mixing procedures for injections.
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Fig. 1. Investigation procedure.
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Table 1. Liquid Volumes in the Syringe.

Syring Normal Saline Volumes in the Syringe (mL)
10 mL Fourth-year Students Fifth-yearStudents Hospital Pharmacists
After withdrawing 506%0.19 504=0.07 511+0.09
Before withdrawing 5.03%=0.08 498+0.04 511%+0.09
5 mL Fourth-year Students Fifth-yearStudents Hospital Pharmacists
After withdrawing 210=0.07 209=0.02 216=0.10
Before withdrawing 2.10=0.05 202=0.03 2.17+0.09
(Mean+SD, n=10)
60 P =0 4520 60
] P=01270
{ P < 0.0001
40 401 ]! P < 0.0001

20

Operation time ( sec )

After Before After Before
withdrawing withdrawing

10 mL Syringe 5mL

Fig. 2. Operation times by fourth-year pharmacy students.
Data are expressed as mean times=SD (n=10).
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Fig. 3. Operation times by fifth-year pharmacy students.
Data are expressed as mean times+=SD (n=10).

60

401 P =0 0025

ﬁ | P=00012

I

20

Operation time ( sec )

After Before After Before
withdrawing withdrawing

10 mL Syringe 5mL

Fig. 4. Operation times by hospital pharmacists. Data are
expressed as mean times+SD (n=10).
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Fig. 5. Photographs showing the presence or absence of air in a syringe after saline collecting using the After withdrawing

method and Before withdrawing methods.
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