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            Abstract
The advancement of point-of-care diagnostics and the decentralization of healthcare have created a need for the simple, safe, standardized and painless collection of blood specimens. Here, we describe the design and implementation of a capillary blood-collection device that is more convenient and less painful than a fingerstick and venepuncture, and collects 100â€‰Âµl of blood. The technology integrates into a compact, self-contained device an array of solid microneedles, a high-velocity insertion mechanism, stored vacuum, and a microfluidic system containing lithium heparin anticoagulant. The use of the device requires minimal training, as blood collection is initiated by the single push of a button. In a clinical study involving 144 participants, haemoglobin A1c measurements from device-collected samples and from venous blood samples were equivalent, and the pain associated with the device was significantly less than that associated with venepuncture. The device, which has received premarket clearance by the US Food and Drug Administration, should help improve access to healthcare, and support healthcare decentralization.
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                    Fig. 1: Optimization of the blood-collection device.[image: ]


Fig. 2: Illustration of the blood-collection device.[image: ]


Fig. 3: Design of the sample-mixing channel, and controlled release of the anticoagulant.[image: ]


Fig. 4: Collection of capillary blood samples with the TAP device.[image: ]


Fig. 5: Comparison of HbA1c measurements obtained from the TAP device and venepuncture (nâ€‰=â€‰243).[image: ]
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