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Fabrication of Finger-squeezing Pump for Portable Lab-on-a-chip
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ARTICLE INFO ABSTRACT

Article history:

We fabricated two types of finger-squeezing pumps that were integrated with a

Received 16 March 2018 lab-on-a-chip. One was a check-valve-type pump that comprised two check valves
Revised 30 April 2018 and one pump reservoir in between, which was operated by the deformable PDMS
Accepted 6 May 2018 (Polydimethylsiloxane) membrane of the check valves. The other was a PDMS-
sponge-type pump that was operated by the deformation of a porous PDMS sponge.
Keyw ords: . The porous PDMS sponge could be fabricated by the sugar leaching technique based
Fmger'squeefzmg pump on the capillary suction of pre-cured PDMS into sugar lumps. Three kinds of
Lab-on-a-chip PDMS-sponge-type pumps were fabricated; all had different porosities owing to the
FDMS membrane different sugar grain sizes. The performance of the check-valve-type pump and the
Check-valve three types of PDMS-sponge-type pumps were investigated. They were integrated
Porous PDMS sponge with microfluidic chips to detect the fluorescence of microalgae. The microfluidic
chips integrated with finger-squeezing pumps are expected to be portable,

disposable, and power-free chips.
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Fig. 1 Schematic view of check-valve type pump
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Fig. 2 (a) Lump sugar, (b) Absorbing pre-cured PDMS and (c)
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Table 1 Porosity of PDMS sponge type pump according to
various size of sugar grain (Number of N: 10)
Average size of | Size of Mass of | Calculated
sugar grain lump sugar | lump sugar| Porosity
(m) (mm) (g (%)
Type 1|710 (520 ~ 920) | 161,610 2.65 65.1
Type 21,030 (800~1300)| 171,710 2.89 65.3
Type 3| 600 (500~720) 171,710 2.89 69.6
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Fig. 3 Microscopic images of lump sugar surface, (a) type 1,
(b) type 2, (c) type 3 (scale bar: 1 mm)
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Fig. 4 Schematic view of lab-on-a-chip integrated with PDMS
sponge type pump
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Fig. 5 Microscopic images of (a) check-valve type pump, (b)
PDMS sponge type pump

Table 2 Volumetric flow rate of each pump

Number of | Volumetric flow
Type of pump measurements | rate (mm®sec) STD
Check-valve type pump 6 10.5 2.00
Type 1 10 12.2 1.38
PDM
S sponge " T 10 10.1 0.82
type pump
Type 3 10 9.63 1.12
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Fig. 6 Volumetric flow rate according to the porosity of PDMS
sponge type pumps

Fig. 7 Beads in detection chamber of lab-on-a-chip integrated
with (a) check-valve type pump, (b) PDMS sponge type
pump

Fig. 8 Microscopic images of detection chamber of (a),(b)
check-valve type pump without and with algae, and
(c),(d) PDMS sponge type pump without and with algae
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