The Impact of Metrology on Health Care Quality and Safety: A Focus on Infusion Therapy and Diagnostic
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State of the art

A well-defined traceability chain ensures that
drug delivery devices meet manufacturer and
end user specifications. Enhanced metrological
Infrastructures in European Metrology Institutes,
through the EMPIR MeDD — Metrology for Drug !
Delivery project, have improved the safety of Taalfgf;tor
Infusion therapy by developing reliable test

methods and protocols.
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After the facilities were in place it is was possible to characterize several types of drug
delivery devices, like syringe pumps, infusion device analyzers (IDA) and insulin pumps. The
results allowed the manufactures and end users to understand better the behavior of the
devices after installation and use.

Metrology, the science of measurement and its applications, is
crucial for healthcare quality and safety, especially in infusion
therapy and diagnostics. Vital signs like heart rate, blood pressure,
and blood oxygen levels can indicate dosing errors from infusion
pump flow rate adjustments in multi-infusion setups.
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Infusion therapy, the most common drug administration method,
relies on precise liquid flow. Accurate liquid dosing is essential for
the safety and reliability of medical devices like dialysis machines,
Infusion devices, and in-vitro diagnostic systems. Infusion errors,
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particularly in ICUs, can have severe consequences, especially s 1

with critical drugs or low doses for premature infants. Many ; Th_e g_ravimetric r_nethod ?S th_e m(_)st common for ”
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syringes, while piston provers are mainly stainless steel.
The plunger's position, speed, and the piston's inner
diameter can be calibrated to ensure traceability. Length
metrology uses interferometry to calibrate the plunger's
position, monitoring the distance traveled by the syringe
pump's pusher block over time.

Precise control of medication and fluid delivery, especially for critical drugs and other fluids, is
essential. Regular calibration and maintenance of drug delivery devices ensure correct dosages,
and minimize safety risks.

The development of the new flow facilities has also allowed flow measurements to be extended to
another field — microfluidics. EMPIR Project MFMET — Establishing standards in microfluidic
devices started in 2021. This project investigated the measurement methods of several quantities
such as flow resistivity, leakage, surface roughness and liquid properties, among others iIn
different chips (made of glass and TOPAS) specially designed and manufactured in the project
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to streamline and accelerate production. Despite
the potential impact of microfluidics on society,
health, well-being and the environment, success
stories are relatively rare compared to the number
of laboratory developments. This gap Is due to the
differences between laboratory microfluidic devices
(home-made chips, customized test protocols,

Metrology is a key enabler of innovation and patient safety in healthcare. By ensuring the accuracy and
s EURAVET) reliability of drug delivery systems and diagnostic devices, like organ-on-chips, metrology helps reduce
meac il errors, enhance treatment efficacy, and save lives.
Going forward, standardized calibration methods, advanced measurement techniques, and
collaborative research will be essential in shaping the future of healthcare technology.

Methods validation

Two inter-comparison of the primary standards were performed to
validate the new flow facilities. Project 1291 in 2015 and project
1508 Iin 2022, the results were overall consistent and let to
publication of new flow CMCs by 5 different NMIs.
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Calibration of Drug Delivery Devices and Infusion Device Analysers
as one of the deliverables of MeDD project.
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EURAMET Improving the accuracy of medical devices will reduce dosing errors and saves lives!
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