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Table S1. Summary of the existing HCV detection methods illustrating the comparison of target
used, detection time and limit of detection (LOD), along with the limitations.
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Ti )
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Table S2. Microfluidic chip dimensions and thickness of various layers.

Microfluidic Chip Thickness layers Dimensions
1 Top- loading layer 750 um 70 X 75 mm
2 Middle- Well layer 1.5 mm 70 X 75 mm
3 Bottom- Base layer 750 uym 70 X 75 mm
4 Double Sided Adhesive (DSA) 75 um 70 X 75 mm
Table S3. List of the reagents loaded in the microfluidic chambers along with the volume.
1 Lysis/Binding buffer 110 puL
2 Proteinase K 20 uL
3 Iso-propanol 30 uL Inlet chamber
4 Dyna magnetic beads 15 ul
5 Wash buffer 1 (1:1) with DI water 45 ulL Buffer 1 chamber
6 Wash buffer 2 (1:1) with DI water 45 ul Buffer 2 chamber
7 LavaLAMP MasterMix 25 ul
8 HCV RT-LAMP primers 5 uL
9 Elution buffer 19 uL Reaction chamber
10 MgSOs4 2.4 uL
11 SYBR green 1 dye 1ul
12 Mineral oil (14.50 mPa.s at 25 °C) 150 pL (each chamber) Valving chambers

Table S4. Table illustrating the magnetic actuation time in each chamber.

Chambers DYNA beads incubation time
Inlet chamber (a) 5 min
Washing buffer 1 (b) 1 min 30 s
Washing buffer 2 (c) 1min30s




Reaction chamber (d) 3 min

Table S5. List of the materials and cost required for the molecular diagnostic set-up fabrication.

Microfluidic Chip Cost ($)
1 Poly(methyl methacrylate) (PMMA) $0.1
2 Double Sided Adhesive (DSA) $0.1
3 Chip reagent/oil loading $2
TOTAL COST $2.20
Assay Runtime 9 min
3-D PRINTED PLATFORM ELEMENTS
1 Arduino Uno R3 Microcontroller (2) $14.00
2 Zip ties $0.15
3 Screws $0.50
4 Aluminum rails $1.50
5 Neodymium Disc Magnets N48 $6.00
6 Surface heater $14.10
7 Sensor $12.99
TOTAL COST $49.24

Major axis- 5.7mm Major axis- 3.6 mm

Minor axis- 2.8 mm 6mm X 8.4mm Minor axis- 1.8 mm

Figure S1. Design of the microfluidic chip illustrating the dimensions of the chip and chambers.
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Figure S2. 1.5% gel electrophoresis results stained with Bromophenol blue dye (lane L contains 1
kbp size DNA ladder). Sharp bands in the wells containing the LAMP amplification product of HCV
target and no band formation observed in the well holding HIV, ZIKA and SARS-CoV-2 target.
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Figure S3. 1.5% gel electrophoresis results stained with Bromophenol blue dye (lane L contains 1
kbp size DNA ladder). Sharp bands in the wells holding the RT-LAMP amplification product of
HCV (2.8 x 107 to 282, and slightly with 28 HCV copies/mL) clearly show the specificity of the de-
signed primers and also provide the sensitivity up to 28 HCV copies/mL.
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