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Abstract

Microfluidics (MF) is becoming the next step of integrated platforms for molecular diagnostics, where isothermal schemes allow

further simplification of DNA detection and quantification protocols. MF for loop-mediated isothermal amplification (LAMP)

is today the focus of a new generation of chip-based devices for molecular detection towards fast and automated nucleic

acid quantification. Here, we integrated MF and digital droplet LAMP (ddLAMP) on a chip that allows droplet generation,

amplification and target quantification. This multilayer 3D chip is produced using a low-cost and extremely adaptable production

process using direct laser writing technology in Shrinky-dinks polystyrene plastic sheets in less than 30 minutes. ddLAMP and

target quantification were performed directly on chip showing a high correlation between target concentration and positive

droplet score. We validate this ddLAMP integrated chip via the amplification of targets between 5 and 500,000 copies/reaction

under 60 min. Moreover, on-chip ddLAMP was performed in a 10 μL volume, with a limit of detection of 5 copies/μL of

target. This technology was applied to quantify a cancer biomarker, c-MYC, but it can be further extended to any other disease

biomarker.

Hosted file

Oliveira et al 2020_BiotechnolBioeng.doc available at https://authorea.com/users/291672/

articles/419099-fast-prototyping-microfluidics-integrating-digital-lamp-for-evaluation-

of-gene-expression

1

https://authorea.com/users/291672/articles/419099-fast-prototyping-microfluidics-integrating-digital-lamp-for-evaluation-of-gene-expression
https://authorea.com/users/291672/articles/419099-fast-prototyping-microfluidics-integrating-digital-lamp-for-evaluation-of-gene-expression
https://authorea.com/users/291672/articles/419099-fast-prototyping-microfluidics-integrating-digital-lamp-for-evaluation-of-gene-expression


P
os
te
d
on

A
u
th
or
ea

11
J
an

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
57
87
8
41
4.
47
16
46
11

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

2



P
os
te
d
on

A
u
th
or
ea

11
J
an

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
57
87
8
41
4.
47
16
46
11

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

3


