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• 200+ world-class scientists, engineers, and medical directors (40+ 
nationalities)

• 30+ disciplines, including material science, consumer electronics, in 
vitro and in vivo research, computer science, and clinical science

Neuchatel, Switzerland Singapore
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Lung
• CYP 1A1/1B1
• CYP 2B6
• CYP 2E1
• CYP 2J2
• CYP 3A5

Liver
• CYP 1A2
• CYP 2E1
• CYP 2C8
• CYP 2C9
• CYP 3A4
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Proof of concept
Extended tissue 
characterization

Defined 
coculture 
conditions

Adapted 
platform

3D in vitro 
models

• Air-liquid interface 
(ALI) bronchial model

• Liver spheroid model



5

Liver spheroid modelBronchial ALI model

NHBE cells
HepaRG™ cells
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• Key tissue characteristics were assessed over a six-week period

Bronchial ALI model Liver spheroid model

1 2 3 4

0

2

4

6

8

1 0

1 2

W e e k

A
lb

u
m

in
 [

p
g

/d
a

y
/c

e
ll

]

1 8 3 .7

1 6 7 .5

8 1 .3

2 1 .3

5 .8

5 .6

4 .4

4 .1

3 .9

3 .7

3 .3

2 .9

2 .9

2 .8

2 .6

2 .5

2 .5

2 .5

2 .4

2 .4

1 .3

-1 .2

-1 .2

-1 .2

-1 .3

-1 .4

-1 .4

-1 .6

-1 .7

-1 .8

-2 .0

-2 .2

-2 .3

-2 .6

-4 .1

-4 .3

-4 .4

-4 .6

-4 .8

-9 .2

1 9 7 .9

2 2 0 .9

1 3 3 .4

4 .0

7 .0

7 .8

3 .8

2 .9

5 .7

4 .5

1 0 7 .3

4 .8

-4 .9

3 .5

7 .6

3 .0

2 .1

2 .1

2 .7

1 .8

-3 .4

2 .6

-1 .6

-1 .6

-1 .3

1 .5

-1 .2

-1 .5

-1 .7

-2 .0

-1 .3

-2 .5

-2 .3

-1 .4

-2 .0

1 .3

-4 .5

-4 .6

-1 .4

-2 .7

1 9 1 .0

1 7 0 .8

1 3 6 .3

5 .7

4 .7

5 .8

1 .5

2 .8

4 .6

3 .1

1 5 .6

4 .5

1 .7

2 .5

4 .9

2 .0

2 .2

2 .2

2 .4

1 .5

1 .4

-2 .0

-1 .7

-2 .1

-2 .1

-1 .7

-1 .2

-2 .9

-1 .7

-2 .5

-1 .3

-3 .7

-2 .2

-1 .2

-3 .1

-1 .6

-1 .7

-4 .5

-1 .2

2 .1

1 7 2 .0

2 1 0 .9

1 2 2 .8

1 .8

5 .5

5 .1

1 .8

4 .0

3 .9

3 .4

3 0 .6

6 .2

3 .5

2 .2

4 .8

2 .3

2 .1

2 .1

2 .2

1 .3

3 .7

2 .0

-1 .8

-2 .7

-1 .8

-1 .8

1 .1

-2 .5

-1 .3

-7 .2

1 .2

-4 .0

-2 .6

-1 .1

-4 .7

-1 .0

-2 .5

-5 .2

-1 .9

-1 .5

1 4 8 .2

1 3 9 .3

1 1 3 .2

8 .9

5 .4

5 .4

2 .0

3 .5

4 .5

3 .3

1 2 .3

5 .3

1 .1

2 .5

-1 .2

2 .0

2 .0

2 .0

1 .8

1 .3

-1 .3

-1 .1

-1 .7

-5 .6

-1 .7

-2 .0

-1 .2

-6 .8

-1 .9

-2 .4

1 .3

-5 .4

-2 .6

-1 .0

-6 .2

5 .4

-2 .8

-5 .2

-1 .4

-4 .1

1 1 7 .0

1 2 8 .1

8 0 .2

3 .9

3 .0

3 .6

2 .0

3 .7

3 .6

2 .8

3 .0

5 .0

-5 .8

1 .4

5 .2

2 .3

2 .0

2 .0

1 .9

1 .5

1 .2

-1 .1

-2 .0

-5 .1

-2 .4

-2 .1

1 .1

-4 .9

-2 .0

-7 .5

-1 .1

-1 3 .9

-2 .7

-1 .7

-1 0 .9

4 .0

-2 .3

-4 .7

-4 .0

-3 .7

W
e
e
k
 1

W
e
e
k
 2

W
e
e
k
 3

W
e
e
k
 4

W
e
e
k
 5

W
e
e
k
 6

C Y P 1 B 1
C Y P 1 A 1
C Y P 1 A 2

P T G S 1
C Y P 1 9 A 1

D H R S 2
C Y P 2 7 B 1

C Y P 2 S 1
C Y P 2 C 1 9

C Y P 3 A 4
C Y P 2 6 A 1

C Y P 2 B 6
C Y P 4 F 8

C E L
C Y P 2 6 C 1

X D H
U C H L 3
U C H L 3

C Y P 4 F 1 1
C Y P 2 7 A 1
C Y P 1 1 A 1

C Y P 2 F 1
F M O 3

C Y P 4 B 1
C Y P 4 A 2 2

F M O 5
C Y P 8 B 1

C Y P 4 A 1 1
C Y P 1 1 B 1

F M O 1
C Y P 2 A 1 3

C Y P 7 A 1
C Y P 2 4 A 1

C Y P 2 E 1
C Y P 2 C 8

C Y P 1 7 A 1
C Y P 1 1 B 2

G Z M A
F M O 2

U C H L 1

-1 0

0

1 0

Manuscript in preparation



7www.pmiscience.com

Proof of concept
Extended tissue 
characterization

Defined 
coculture 
conditions

Adapted 
platform

• Air-exposed

• Adapted for 3D tissues

• Biocompatible

• Easy to use

3D in vitro 
models

• ALI bronchial model

• Liver spheroid model
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Pump main unit Chip Reservoir platePump controller

Bronchial ALI model Liver spheroid model

Polyetheretherketone:

Biocompatible and 

nonabsorbent material
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After eight hours of incubation, nicotine

concentration remained stable in the

PEEK chip but not in the PDMS chip.

Manuscript in preparation
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Proof of concept
Extended tissue 
characterization

Defined 
coculture 
conditions

• Impact of the bronchial 
medium on the liver 
spheroids was 
assessed

Adapted 
platform

• Air-exposed

• Adapted for 3D tissues

• Biocompatible

• Easy to use

3D in vitro 
models

• ALI bronchial model

• Liver spheroid model
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Liver spheroid model

Bronchial ALI model
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Proof of concept
Extended tissue 
characterization

• Maintenance of both 
tissues in monoculture 
and coculture 
conditions for 28 days

Defined 
coculture 
conditions

• Impact of the bronchial 
medium on the liver 
spheroids was 
assessed

Adapted 
platform

• Air-exposed

• Adapted for 3D tissues

• Biocompatible

• Easy to use

3D in vitro 
models

• ALI bronchial model

• Liver spheroid model
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• Tissues were maintained for 28 days in either
• Static (monoculture, in standard 24-well plate) 
• Dynamic (monoculture, in the chip with medium flow)
• Coculture (coculture with liver spheroids)
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• Tissues were maintained for 28 days in either
• Static (monoculture, in standard 96-well plate) 
• Dynamic (monoculture, in the chip with medium flow)
• Coculture (coculture with bronchial ALI tissues)
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Proof of concept

• Lung-liver crosstalk 
demonstrated with 
aflatoxin B1 (AFB1)

Extended tissue 
characterization

• Maintenance of both 
tissues in monoculture 
and coculture 
conditions for 28 days

Defined 
coculture 
conditions

• Impact of the bronchial 
medium on the liver 
spheroids was 
assessed

Adapted 
platform

• Air-exposed

• Adapted for 3D tissues

• Biocompatible

• Easy to use

3D in vitro 
models

• ALI bronchial model

• Liver spheroid model
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• Produced by Aspergillus flavus

• Common food contaminant

• Causes hepatocellular carcinoma

www.pmiscience.com
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• AFB1: 100 uM

• Compound diluted in medium

• 48-hour exposure

www.pmiscience.com

1 2 3 4
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• Results:
• AFB1 caused strong cytotoxicity to the bronchial ALI 

tissues

• ABF1 cytotoxicity to the ALI bronchial cultures was 
decreased by the presence of liver spheroids in the chip

Manuscript in preparation
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• A two-organ chip has been developed using a biocompatible and nonabsorbent 
material

• Lung and liver tissues can be maintained for 28 days in coculture in the chip

• The lung-liver crosstalk was demonstrated using AFB1

• The lung-liver-on-a-chip platform allows for chronic and acute toxicity testing

• Using the current platform, several aspects will be optimized:
• Higher throughput 

• Increased tissue complexity (cell type composition) 

• Connection of additional “organs”

www.pmiscience.com
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