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Research on Key Technologies and Equipment for Fully Automated
Packaging Production Lines for Blood Glucose Meters
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Abstract

Addressing the challenges associated with high reliance on manual processes, difficult cleanliness control, poor consistency, and
inadequate traceability in packaging for in vitro diagnostic consumables such as blood glucose meters and their accompanying paper
trays and packaging boxes, this study developed a fully automated packaging production line supported by modern manufacturing
technologies and intelligent equipment. The system integrates automatic feeding, visual inspection, box filling, code assignment,
weighing, robotic boxing, and box sealing/palletizing. It employs a modular architecture, multi-axis servo synchronous control,
precision visual inspection and positioning, industrial IoT data acquisition, and digital twin optimization. Experimental results
demonstrate a production rate of 40-60 boxes/min, repeat positioning accuracy <+0.5 mm, visual defect detection rate > 99.5%,
model change time <30 minutes, and an Overall Equipment Efficiency (OEE)>85%. This production line significantly enhances
the automation, digitization, and intelligence of packaging processes, reduces labor costs and quality risks, and provides valuable
engineering insights for upgrading high-end manufacturing equipment for medical consumables.
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