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BACKGROUND

Intravenous (IV) therapy is a fundamental
component of medical care, providing essential
fluids, medications, blood products and nutrients
directly into a patient’s bloodstream.' Safe and
effective 1V therapy depends on accurate
assessment, proper administration and ongoing
monitoring to prevent complications. It is estimated
that as many as 1 in 5 patients receiving an IV
infusion experience a complication due to an
inappropriate administration.2 Therefore, the
precision and reliability of IV administrations are
paramount to patient safety and treatment efficacy.

1in 5 PATIENTS

receiving an |V infusion experience a
complication due to an inappropriate
administration®

PURPOSE OF STUDY

The selection of an infusion device for IV therapy
depends on factors such as medication stability,
frequency, duration, care setting and patient
preference.” Rate flow regulators are devices
integrated into 1V sets to help maintain a consistent
gravity delivery of flow of the administered IV
solution. These regulators feature an adjustable
dial that controls the flow rate in mL/hr. The
accuracy of these devices is critical, as deviations
can have serious consequences: over infusion may
lead to issues such as heart failure while under-
infusion may worsen the patient's condition. The
purpose of this comparative study was to evaluate
the accuracy and reliability of different rate flow
regulator devices used in IV therapy.

Key aspects of the comparison include the
technical specifications of each rate flow regulator
device and their ability to accurately control
infusion rates at both low and high flow settings.
Findings from this research will assist healthcare
providers in selecting and effectively using
appropriate rate flow regulator devices in home
infusion.
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Three unique flow regulators were selected
to represent the different designs and
mechanisms used in clinical practice and
included this organization's rate flow
regulator device (Device 1) and two
competitor rate flow regulator devices
(Device 2 and Device 3).

All competitor rate flow regulator devices
underwent visual inspection followed by
Fourier Transform Infrared Spectroscopy to
identify and compare the materials used in
their internal components.

Device 3 was chosen to represent six
additional devices with identical structure
and materials.

METHODOLOGY?

Testing was performed by inserting the vented
spike of each |V set into a 3-liter bag of water and
priming the IV line. Once primed, the rate flow
regulator device was set to the “OFF” position to
stop the flow. A beaker was positioned under the
distal needle end of the set to collect the fluid. The
rate flow regulator device was then adjusted to
deliver 5 mL/hr. Because Device 1 does not have
flow rate settings for rates lower than 80 mL/hr, the
drop count was determined by visual observation
(drop counting). Because Device 2 and Device 3
have flow rate settings for both high and low flow
rates, these were tested with a "set it and forget it"
approach.

The IV fluid was allowed to flow freely into the
beaker and the volume of water collected was
measured at one-minute intervals over a 15-minute
period. A total of 15 measurements were recorded
for each device along with steady state flow rate
data using an automatic drop counter.

After the initial 15 measurements at 5 mL/hr, the
testing was repeated at flow rates of 10, 20, 100
and 250 mL/hr. Each rate flow regulator device
was tested resulting in a total of 30 data points for
each device. The IV bag was replaced as needed
and consistently suspended to maintain a fluid
level at a head height of 1 m above the needle.
Following completion of testing for all rate flow
regulator devices, statistical analysis of the mean,
minimum and maximum flow rates were calculated
along with the standard deviation to assess the
device performance.

Device 3

For the comparative study, 30 units of each
rate flow regulator device were removed
from their original administration sets. A 2.5”
section of tubing was then added to both the
proximal and distal end of each device.
These rate flow regulator segments were
then incorporated into complete
administration sets used for testing. The
complete administration sets were identical
and contained a vented spike,15 drops/mL
drip chamber, 20" tubing with a pinch clamp,
female luer, rate flow regulator segment,
female luer, 43" tubing with pinch clamp,
spinlock connector and an 18g needle. An
automated drop counter was also used to
ensure a steady state drop count.

RESULTS?
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Device 1 demonstrated the highest degree of
accuracy at both low and high flow rates, showing
little variability among the samples.

In comparison, Device 2 and Device 3 had a high
degree of inaccuracy at both low and high flow
rates.

In addition, Device 2 and Device 3 also
demonstrated a high degree of variability among
the 30 samples tested.
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AVERAGE % VARIATION

35.99%

10.64%
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The graph above displays the average absolute
percent error values across flow rates ranging
from 5 mL/hr to 250 mL/hr. Device 1
demonstrated the highest overall accuracy
among the rate flow regulator devices, with an
average absolute percent error of 10.64%,
significantly lower than Device 2 (35.99%) and
Device 3 (36.07%). This proves the importance of
drop counting during the setting of rate flow
regulator devices to ensure proper treatment.

DISCUSSION

Accuracy of rate flow regulator devices is
paramount to ensuring the correct dosage and
flow rate of IV solutions, reducing the risk of over-
infusion or under-infusion and enhancing the
safety and efficacy of IV therapy.

CONCLUSION

In the results of the comparative analysis, key
differences emerged in the accuracy and reliability
of each rate flow regulator evaluated. Device 1
demonstrated the highest degree of accuracy at
both low and high flow rates, with minimal
variability among the tested samples. The design
of Device 1 forces the user to utilize the drop
counting method, which ensures the proper flow
rate is set, without relying on the inaccurate flow
rate settings on the device. With patient safety as
a priority, Device 1 is designed to provide
consistent gravity delivery and has demonstrated,
on average, 75% greater accuracy compared to
competing rate flow regulator devices.

Device 1 demonstrated

75% greater accuracy
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