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PreciGenome

iIFlow™ Qrgan-on-a-Chip Systems

System Benefits

y

High Performance  Flexible Control Simple Setup
& Reliability Modes

] Custom Design
Cost Effective & OEM

Organ-on-a-Chip (OOC) technology provides a novel in vitro platform which can reproduce phys-
iological functions of in vivo tissue. By applying controlled fluid flow stimuli, it can model tissue
more accurately than conventional cell culture systems.

The technology opens up great opportunities for next-generation experiments mimicking human
organ functionality, microphysiology, and morphology in vitro. This also offers the potential to re-
place traditional animal-based model systems.

By realizing different organ functions on a chip, OOC technology is potentially useful for building
models of complex diseases. The technology can also be used to study pharmacokinetics when
new drugs are being developed.
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OOC Chips

PreciGenome

OOC chips contain two cavities joined by an integrated membrane serving as a cell culture surface.
Cells cultured on the membrane can be perfused independently from either the apical or basal side
through upward directed (upper perfusion) or downward directed (lower perfusion) channels. Addi-

tionally, the chips have two inlet and two outlet ports, one of each above and below the membrane.

This OOC chip may be made by injection molding from Topas COC or polystyrene (PS). A12 um
thick polyethylene terephthalate (PET) membrane (pore diameter of 8 or 0.2 um) and a pore density
of 1x10° pores/cm? is integrated in the upper and lower part of the chip by heat-sealing with the bulk
material. This allows for organ-on-a-chip experiments such as small molecule transfer measure-
ments, on-chip dialysis or cell culture experiments.
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PreciGenome offers customizable OOC systems which can recreate dynamic in-vivo condi-
tions for modeling biochemical and biophysical features of cells' native environment. Featuring
the iFlow controller and various microfluidic membrane chips, the system offers multi-channel
perfusion or reagent recirculation to ensure viable cell cultures over extended periods.

Media Recirculation Culture

PreciGenome’s OOC system can allow a
controlled recirculating perfusion system
when used with a rotary switching valve,
which is perfect for shear force studies on
cell culture.

For double chambered chips, two perfu-
sion systems may be used, one for each
chamber. Each may then be controlled in-
dependently.

System Contents
Bubble trap

PG-LFS flow sensor (assorted full scale, optional)
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Multi-Channel Culture
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PreciGenome’s iFlow OOC system can be _ \
. . 0990 999900
purchased with bundles for organ-on-a-chip 1
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System Contents
2x reservoir kits (1.5, 15, or 50 ml)
PG-LFS flow sensor (assorted full scale, optional)
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PreciGenome Culture Modes and Applications

Mode #1: Single-sided Culture

Upper chamber Upper chamber Here, a cell monolayer is cultivated on

o000 00000000 I_ B W e i e onesside of the membrane in the chip.
| e e@® e 00 e oo Culture mediais then perfused on one

or both sides.
Lower chamber Lower chamber
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Application Examples of Single-sided Culture

Skin-on-a-Chip Model

Skin models with air-liquid interface are a good fit for this
culture mode. Skin-on-a-chip (SoC) is used for testing topical iR
pharmaceuticals and studying the pathology of skin diseas- in upper chamber
es. More generally, it can test for the presence of antigens S S T T T P PSS

or antibodies which could denote the presence of a patho- _—_—m——‘l
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The model in the figure shows a polarized skin cell monolay-
er cultured on one side of the membrane with cells exposed
to air in the upper chamber. The lower chamber is for fluid
flow of culture media.

Apical-Basal Cell Polarity Assay Model

In this model, a cell monolayer is cultivated on
one side of the membrane. On the other side,
a 3D gel matrix fills the chamber. In some ap-
plications, cells are also embedded in the 3D
gel matrix. Chemical factors inside the 3D gel
Culture media matrix lead to the polarization of a cell mono-

in;the lower chamber layer at the opposite side of the matrix.
|

S 3D gel matrix
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Mode #2: Double-sided Culture
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In a double-sided culture, two cell monolayers, one

Upper chamber on top of the membrane and another beneath it,
are cultivated simultaneously in the chip. Molecules

90 ©0000600se0 are transferable through the pores on the mem-

®eeoeeoee ®eeeee brane. This culture mode therefore is fit for cell
studies such as signaling, co-culture, and transport
Lower chamber studies.

Lung-on-a-Chip Model

The lung-on-a-chip (LoC) is a complex, three-dimensional model made using human lung and blood
vessel cells. It can predict absorption of airborne nanoparticles and mimic the inflammatory response
triggered by microbial pathogens. LoCs are being designed in an effort to improve the physiological
relevance of in vitro alveolar-capillary interface models. Such a multifunctional microdevice can repro-
duce key structural, functional and mechanical properties of the human alveolar-capillary interface.

In this example (reference [2]), a LoC model establishes a human in vitro alveolus model system con-
sisting of vascular and epithelial cell structures with cocultured macrophages. Infection of epithelial
cells induced a high inflammatory response that spread to the endothelium. The system demonstrated
significant endothelial cell damage associated with loss of barrier function. It can be used as an im-
mune-responsive model reflecting the complex crosstalk between pathogens and host. This is a pow-
erful system for mechanistic studies of host-pathogen interactions and the identification of molecular
and cellular targets of novel treatment strategies in pneumonia.

epithelial cells
Example of Lung on a Chip model with alve-
macrophages  olar epithelial cells in air phase in the upper

membrane i
chamber and endothelial cells cocultured
£ 5 T 7 L] with perfusion medium in the lower cham-
(AT AT 7 pertusi
(22 LA T T I ber. Figure is from reference [2].
cell culture medium endothelial cells
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System Setup Example
Lung-on-a-Chip

In this lung-on-a-chip case, two pressure and one vacuum sources are used which connect to
different inlets of a chip with our iFlow OOC system. iFlow OOC has multiple sources of vacuum
and pressure. It meets most requirements of organ-on-a-chip applications.

Two pressure lines push different culture media to deliver into the chip to mimic blood flow into
lung and exchange chemicals through cell channel bilayer. The vacuum line connects to the side
chamber to simulate the breathing process in a lung.

Pressure line 1

l Reagent
reservoir
_ Cell channel bilayer
"]
< Breathing simulation
P chamber
Vacuum line
l ‘ ‘ l Figure from https://web.stanford.edu/group/
microsystems/microwiki_upload/1/1b/
Microsystem_for_biomimetic.pdf
Note: Chip is NOT included.
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PreciGenome is located in the heart of Silicon Valley, San Jose, California, USA. We have been focusing on
developing nanoparticle synthesis systems and solutions for our customers since we started our business.
Our technology enables rapid prototyping with high quality and reliable performance for lipid nanoparti-
cles, liposomes, PLGA, etc.

HEADQUARTER TAIWAN DISTRIBUTOR

PreciGenome LLC Ding Fong Scientific Co., Ltd

Tel: 1-408-708-4602 Tel: 886-4-23595717
Email: USSales@precigenome.com Email: ding-fong@ding-fong.com.tw

Address: 2176 Ringwood Ave. San Jose, Califor-
nia, USA

CHINA DISTRIBUTOR KOREA DISTRIBUTOR
Suzhou Rainsure Biotech Co. Ltd InSung Chroma-Tech Co., Ltd.

Tel: 86-512-67503398 Tel: 82-226441991

Email: info@rainsurebio.com Email: KRSales@precigenome.com
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