Open Access Article. Published on 08 July 2025. Downloaded on 1/28/2026 9:31:11 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Lab on a Chip

Devices and applications at the micro- and nanoscale

rsc.li/loc

The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE

ISSN 1473-0197 CODEN LCAHAM  25(14) 3289-3582 (2025)

Lab on a Chip

TUTORIAL REVIEW

Cover

See Weigiang Chen et al,,

pp. 3314-3347.

Image reproduced by
permission of Weigiang Chen

from Lab Chip, 2025, 25, 3314.

Lab on a Chip

Inside cover

See Ryan A. Koppes,

Abigail N. Koppes et al.,

pp. 3430-3443.

Image reproduced by
permission of Bryan G. Schellberg,
Abigail N. Koppes, Ryan A. Koppes
from Lab Chip, 2025, 25, 3430.

Mammalian cell culture and analysis in digital

microfluidic platforms

Burcu Gumuscu

CRITICAL REVIEWS

Cancer-on-a-chip for precision cancer medicine

Lunan Liu, Huishu Wang, Ruigi Chen, Yujing Song,
William Wei, David Baek, Mahan Gillin,
Katsuo Kurabayashi and Weigiang Chen*

This journal is © The Royal Society of Chemistry 2025

(__state-of-the-art CoC for TME modeling and therapy screening
LN

Conventional and
imm

)
Tumor Stromal Immune
Vasculature i ironment  mic

it
Patient- Organoids-on-
derived chip| // = a-chip

(/ .,k\ o

— -
Standardized r - — I
highihroughmut ‘& ~U% Multi-organs-

platform Cancer-on-a-chip on-chip
Artificial Microenvironmental
intelligence tool control

In silico model  Sensor integration
[ Building next generation CoC for precision cancer medicine ]

Lab Chip, 2025, 25, 3291-3296 | 3291


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g
https://pubs.rsc.org/en/journals/journal/LC
https://pubs.rsc.org/en/journals/journal/LC?issueid=LC025014

s
<
—
—
|
™
&
©
N
S
S .
@D
N
=
c
S
B
kS|
o
8
o .
Te)
I\
S
&
>
]
3
©
S
<
<]
B
@.
S .
g
PR
=)
E.
{
o
<
@
o3
@)

ROYAL SOCIETY
OF CHEMISTRY

Exceptionalx
energy and ph

»

Part of the EES family_?

View Article Online



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g

Open Access Article. Published on 08 July 2025. Downloaded on 1/28/2026 9:31:11 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

CRITICAL REVIEWS

View Article Online

Advancements in microfluidic technology for rapid
bacterial detection and inflammation-driven
diseases

Jing Zhang, Yatian Fu, Ching Yin Fong, Haojun Hua,
Wei Li and Bee Luan Khoo*

Magretic
nanoparticles

o gt

\le.mm ‘emission
e,

7 Gastrointestinal
tion

infect

Microfluidic Chip
Platform
Rapid TN Bacterial
P /i \  Inflammation
Bacterial |~ - | Diseases

/
Detection  \ / Model

Advancing sustainable energy solutions with
microfluidic porous media

Wenhai Lei, Yuankai Yang, Shuo Yang, Ge Zhang,
Jenna Poonoosamy, Anne Juel, Yves Méheust,
Shervin Bagheri and Moran Wang*

COMMUNICATIONS

Multiphase flow
Immiscible interfacial phenomena
Mixing and dispersion, viscous force, buoyancy

’ R r———

Bio-chemistry

A 3D patternoid model for the reproducible

Collagen microcavity ~ Uniform invasive

High-content

Image processing

characterization of invasive phenotypes and drug :um'vat:n - /,phenowpe maging pipeine
sensitivity in PDAC O i .~
Sophie C. Kurzbach, Violetta Carvajal-Heckele, :
Tetsuhiko F. Teshima, Maximilian Reichert |®®® @
and Andreas R. Bausch ® 0 8 sk
EE R
EMT score
Readout sensitivity
Orientation-independent bubble trap with internal
partition for robust operation of microfluidic et
SyStems . Crossover
Bhavagyna Vegunta, Charmaine Lui, Max Kim, LT sap

Joshua Tran, Maya Papez, Anand K. Ramasubramanian
and Sang-Joon John Lee*

This journal is © The Royal Society of Chemistry 2025

Inlet [=—f> yﬁ ——| Outlet
I

W

Lab Chip, 2025, 25, 3291-3296 | 3293


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 08 July 2025. Downloaded on 1/28/2026 9:31:11 AM.

(cc)

PAPERS

View Article Online

Layer by Layer
Organ on a Chip

Fiber Optic
Speed & Resolution

Real-time
Measurement of
Barrier Integrity

%
A\

v
=0
F a
< - —
® 8
z

AFIF DMerence rom Control

s

Real-time Sensed AFIF Differences.
— Mo

In situ monitoring of barrier function on-chip via
automated, non-invasive luminescence sensing

Bryan G. Schellberg, Abigail N. Koppes*
and Ryan A. Koppes*

LEADS (LivEr-on-a-chip for nAsh Drug teSting)

Renewable cell

Recapitulation of essential NASH features

sources Macrovesicular and

+  Adult liver stem cells — Microvesicular Steatosis ./
Hepatobiliary organolds ~

+  iPSCs - iKC and iIHSC pro- 4% ¥

s
Hopatocallularballooning = =
injury -

P

NASH liver-on-a-chip
-

/ Healthy liver-on-a-chip

Metabolic
microenvironment
ot hypernutition

and leaky gut

fbrogenic microenvironment . Was#  Fibrosis =

S5

¥ Reproducible

¥ Physiologically relevant

¥ Matching clinical responses
to drugs

' Tunable for precision
medicine

Optimization of growth
and NASH induction

conditions

Saroglitazar - .
PPARGly agonist  ~ 10

CCRS antagonist
Pioglitazone ~PPAR /1 "
¥ agonist v
Rosmetirom - THR-B /"1
agonist X

LEADS - a comprehensive human liver-on-a-chip for
non-alcoholic steatohepatitis (NASH) drug testing

Gowri Manohari Balachander, Inn Chuan Ng,

Roopesh R. Pai, Kartik Mitra, Farah Tasnim,

Yee Siang Lim, Royston Kwok, Yoohyun Song,

Lai Ping Yaw, Clarissa Bernice Quah, Junzhe Zhao,
Wahyunia L. Septiana, Vishnu Goutham Kota, Yao Teng,
Kexiao Zheng, Yan Xu, Sei Hien Lim, Huck Hui Ng

and Hanry Yu*

on Seeding and Maturation

.“

~ Neuron cells Mature

Neurons

Organoid Addition

Engineering neuronal networks in granular
microgels to innervate bioprinted cancer organoids
on-a-chip

Jacob P. Fredrikson, Daniela M. Roth,

Jameson A. Cosgrove, Gulsu Sener, Lily A. Crow,

Kazumi Eckenstein, Lillian Wu, Mahshid Hosseini,
George Thomas, Sebnem Ece Eksi and Luiz Bertassoni*

Enriched B cells Encapsulation Incubation Sorting
I Negative
% o |
Y »
N z 2
\ o ©'® (@) o & ¥
0’ “ AN @
@ Positive
Co-localized |
fuorescence |
Dispensing i i i 1gG i Affinity test

- - Y

3294 | Lab Chip, 2025, 25, 3291-3296

Y-~

High-throughput monoclonal antibody screening
from immunized rabbits via droplet microfluidics

Johnson Q. Cui, Ruyuan Song, Weihong Song,
Ouyang Li, Xin Yuan, Hongbo Zhou, Lu Zhang
and Shuhuai Yao*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g

Open Access Article. Published on 08 July 2025. Downloaded on 1/28/2026 9:31:11 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

lon concentration polarization focusing at a

Focused Cation selective

millimeter-scale microbead junction: towards 100V lyteplug  microsp
higher volumetric throughput
Umesha Peramune, Zisun Ahmed and Robbyn K. Anand*
1.0-2.0 mm
'%
A mu"ti-Channel Chip enabled synChronized Emergency care CAPC chip for multiplex assay Infection diagnosis

reciprocating-flow of fluid for rapid, simultaneous,
multiplex detection of inflammatory markers

Juanhua Li, Zihan Xiao, Tianyu Wu, Yiren Liu,
Wenyong Zhang, Cuiping Zhou,* Yangiong Su,
Hongrui Liang, Donglin Cao* and Jianhua Zhou*

Reciprocating-flow \Na\ Deay

CRPE—4—5 2
PCT & g
L6 5min &

Dazue\\_d%m)\

SAA
1gG+
1gG- . +

) &
Vasr S
’9811/0 Asyn’\P\

Controllable pump-free electrokinetic-driven
microdevice for single-cell electrorotation

Jianming Shu, Xijiang Wang and Liang Huang*

+ VV VN

Asin(wt+0°)

NV

Asin(wt+270°)

Asin(wt+90° )

o
ﬁii oo
e’ aa 'ap

() EOFON ROT OFF = (i) EOFOFF ROTON = (i) EOFON ROTOFF

High-throughput enrichment of functional
disulfide-rich peptides by droplet microfluidics

Jing Xie, Kuok Yap, Simon J. de Veer,
Selvakumar Edwardraja, Thomas Durek, Matt Trau,
David J. Craik and Conan K. Wang*

This journal is © The Royal Society of Chemistry 2025

Functional screening in droplets Rapid evolution of DRPs

cw,) — B

_yeast

Droplet (picoliter)

Lab Chip, 2025, 25, 3291-3296 | 3295


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g

Open Access Article. Published on 08 July 2025. Downloaded on 1/28/2026 9:31:11 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Heating
chamber

> Upper

section

Lower
section

Point-of-care analysis for foodborne pathogens in
food samples based on a fully enclosed microfluidic
chip cartridge

Dayun Tang, Peng Li, Shuo Qi, Qiong Wu, Ruili Yu,
Mei Liu and Zhouping Wang*

Transient osmotic flows in a microfluidic channel:
measurements of solute permeability and reflection
coefficients of hydrogel membranes

Julien Renaudeau, Pierre Lidon
and Jean-Baptiste Salmon

Buffer 1E60  1E55 1E-50 1E45 1E40

=i

control system

Yami

3 6 o 12 15 18 2 24 27 %
Time (min)

Cr(V1) ISM-ISFET devic

Continuous and automatic hexavalent chromium
sensing using an ion-selective membrane deposited
ion-sensitive field-effect transistor device
integrating a microfluidic control system

Tzu-Yu Liu, Huai-Yuan Hsu, Huan-Cheng Liu
and Nien-Tsu Huang*

Outlet 1 =
(Kaol) == ~1-682Hm

Outlet2: —
(Kaokz) === —0617ym

Outlet 3:
(Kaol-3)

~ | @ Enthrocyte
. Leukocyte

¢ =
"//,,) £ Blood platelet

== ~0.377um

== Kaol-3

e o Fibrin
Blood time: 102s 89s 72s

3296 | Lab Chip, 2025, 25, 3291-3296

Size-selective sorting of kaolinite micro/nanoflakes
via microfluidic filtration for wound hemostasis

Guangyao Li, Liang Wan, Ying Chen,* Xuming Zhang,*
Aidong Tang and Huaming Yang*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5lc90072g

