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1. Objective

This protocol describes the procedure of placing and culturing tissue fragments (e.g., PDX (patient
derived xenograft) materials, spheroids, or organoids) in the OrganoPlate® Graft using tip-based liquid
handlers.

2. Background

The OrganoPlate® Graft (see figure 1) can be used to grow vascular tubules that resemble blood vessels
in vivo by seeding endothelial cells in the perfusion channels. When the endothelial tubules are
formed, pro-angiogenic factors can be added to trigger the formation of angiogenic sprouts, resulting
in a vascular network (see figure 2). This protocol describes the procedure of placing tissue fragments
in the gel chamber of the OrganoPlate® Graft using an automated setting.

A1 & A3: Top inlets Figure 2: An ECM gel is seeded in the Graft chamber. Endothelial cells are added
to the perfusion channels and form endothelial tubules (left panel). If desired, a
pro-angiogenic cocktail can be applied to induce formation of a vascular network
(right panel). Tissues (i.e., PDX fragments, spheroids, or organoids) can be placed
in the Graft chamber to study the angiogenic/vasculogenic properties of the

A2: Gel inlet
B1 & B3: Bottom outlets
B2: Graft chamber with inlet

Figure 1: Schematic representation of an tissues.
OrganoPlate® Graft tissue chip.
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3. Materials

e OrganoPlate® Graft (MIMETAS, 6401-400-B) with or without a vascular network
o The procedure for formation of a vascular network is described in the following
protocol: OrganoPlate® Graft Vascular Network Formation
o Tissue for placement i.e., spheroids, organoids, tumor tissue, or cell aggregates
o Medium for the endothelial cells: 14 mL for all the medium in- and outlets
e Tissue-specific medium: 4mL for all the graft chambers
e Tip-based liquid handling systems
e Disposable wide-bore pipette tips
o The use of wide-bore tips is highly recommended. Only with very small tissues, the
regular tips might be compatible.

4. Procedures
4.1 Robotic system preparation

Familiarize yourself with the OrganoPlate® Graft plate and chip layout
Set the OrganoPlate® Graft dimensions into your robotic system (see below for OrganoPlate®
Graft dimensions)

3. If necessary, test robotic system with an empty OrganoPlate® Graft

4.2 Tissue placement

This protocol describes the procedure for tissue placement that does not require ECM embedding (see
figure 3).

Medium change
1. Before placement of tissue, make sure all the medium in the in- and outlets and graft chambers

are filled with fresh medium
a) Aspirate the media from all perfusion inlet and outlet wells and Graft chambers
b) Add 50 pl of endothelial-specific medium to the inlet and outlet well of the perfusion
channels
c) Add 50 pL tissue-specific medium in the Graft chambers
o Medium change can be done with a manual pipette or with the robotic system

Tissue placement
1. Aspirate the tissue material in a volume of 5-50uL with the wide-bore tip
2. Allow the tissue to settle at the bottom of the pipette tip
o The speed of the settlement is depending on the volume and the size of the tissue
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3. Position the pipette tip with the tissue in the middle of the graft chamber well. Move the
pipette tip towards the graft chamber hole at a fast pace to prevent the tissue to float out of
the tip before the graft chamber hole has been reached.

a. Make sure to not disrupt the ECM by moving the pipette tip too deep
b. Try to position the pipette tip right above the graft chamber hole (see OrganoPlate®
Graft dimensions below for well depth)

4. When the pipette tip enters the graft chamber well, leave it there for 2-3 seconds. Allow the

tissue to flow out of the wide board tip and position on the graft chamber hole
a. The placement of the tissue is gravity-based, make sure not to dispense in the graft
chamber hole

5. Retract the pipette tip slowly from the graft chamber to avoid displacement of the freshly
placed tissue

6. Repeat steps 2-6 for all the chips in the OrganoPlate® Graft

a. If a multichannel head (i.e., 8-, 96- or 384-well) is available on the robotic system, the
placement of the tissues can be done using multiple tips
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Step 1. Aspirate the tissue Step 2. Allow the tissue Step 3. Position the
in a volume of 5- 50 uL to sink to the bottom of tip in the middle of
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Step 4. Move the pipette tip Step 5. Allow the tissue Step 6. Retract the
towards the graft chamber to sink onto the ECM pipette tip slowly from
hole at fast pace. Stop right the graft chamber

above the hole

Figure 3. Images describe the steps for automated tissue placement using a tip-based liquid handling
system.
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OrganoPlate® Graft dimensions
A-A (1:1)
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Standard tolerances apply if not stated differently
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Glass substrate thickness: .15
Microfluidics height: .22
Distance to focal plane: 2.53
Distance to bottom glass 2.38
Distance to top of top glass: 2.90
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Plate layout

Microfluidic Chip
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MIMETAS product list

Cat. No. Product Name
MI-AR-CC-01 OrganoReady® Caco-2
9605-400-B OrganoPlate® 2-lane
4004-400-B OrganoPlate® 3-lane 40
6405-400-B OrganoPlate® 3-lane 64
6401-400-B OrganoPlate® Graft
MI-OFPR-S OrganoFlow® S
MI-OFPR-L OrganoFlow® L
MI-OT-1 OrganoTEER®

Contact information

For questions, please contact us through the e-mail addresses stated below
Purchasing: order@mimetas.com

Customer service: info@mimetas.com

Technical support: support@mimetas.com

MIMETAS Europe
De Limes 7, 2342 DH,
Oegstgeest,

The Netherlands

+31 (0)85 888 3161

MIMETAS USA

704 Quince Orchard Road
Suite 260, MD 20878
Gaithersburg, USA

+1 (833) 646-3827

MIMETAS Japan

4F Tekko Building,

1-8-2 Marunouchi, Chiyoda-Ku
Tokyo, 100-0005, Japan

+81 3-6870-7235

This protocol is provided ‘as is’ and without any warranties, express or implied, including any warranty of merchantability
or fitness for a particular purpose or assured results, or that the use of the protocol will not infringe any patent, copyright,
trademark, or other proprietary rights. This protocol cannot be used for diagnostic purposes or be resold. The use of this
protocol is subject to Mimetas’ General Terms and Conditions of Delivery, Purchase and Use.

MIMETAS®, OrganoPlate®, OrganoFlow®, OrganoReady®, and OrganoTEER® are registered trademarks of MIMETAS BV.
Cultrex® is a registered trademark of Trevigen, Inc.
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