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Clinical Motivation

ÅParathyroid gland
ÅParathyroid hormone (PTH)

ÅHyperparathyroidism

ÅParathyroidectomy
1. Locate gland

2. Remove gland

3. Measure blood PTH

4. Repeat 1-3 as needed
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Solution

ÅCurrent approach
ÅImmunoassay in core labs

Å{ŀƳǇƭŜ ǘǊŀƴǎǇƻǊǘ όҗмл Ƴƛƴύ

ÅIncubation time (20 min)

ÅOur approach
ÅPoint-of-care immunoassays

ÅIn operating suite

ÅAssay still takes time (10-20 min)
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How do you speed up an immunoassay?

No Flow

10 µL/min Flow



How do you speed up an immunoassay?
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Pumps for Point-of-Care Diagnostics

ÅVacuum pouch

ÅSuction pump

ÅFinger actuated

ÅPaper

ÅSmall footprint

ÅCustomizable
ÅFlow rates µl/min-ml/min

ÅVolume pumped

ÅConstant or programmable

ÅEasy integration

ÅInexpensive/disposable

ÅSimple to manufacture

Wish List Available Technology



Fabrication

Laser cut paper & 
lamination pouch

Laminate 
components

Attach to devices

Pump cross-section



Pump Design

ÅAbsorbent
ÅVolume pumped

ÅResistive
ÅFlow rate

ÅInlet
ÅDevice connection

Cummins et al., Technology, 2017



Neck geometry controls 
pumping rate

Absorption region controls 
pumping volume



Volumes

8ς528 µl

Change in neck geometry Change in pumping volume

Rates

0.6ς5.5 µl/min

Cummins et al., Technology, 2017



Stacking
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Step-down flow Linear ramp down
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Delays

ÅAllow for complex behavior
ÅDelay onset

ÅPulsatile

ÅApproach?
ÅSugar

ÅPolyvinyl alcohol

Hydrophobic Vent

Paper pump

PVA disk

Design

Operation



Delay onset Pulsatile

Cummins et al., Technology, 2017


