
 

Vascular Tissue Blank™ Cell Seeding Protocol 

 
 
Prellis Biologics’ Vascular Tissue BlanksTM (VTBs) arrive at room temperature and should be stored at 4°C 
until use. VTBs can be stored for up to 6 months hydrated in PBS at 4°C. VTBs may be used in bioreactor 
flow systems or in standard tissue culture plates.  

Materials: 

● Prellis Biologics VTBs (www.prellisbio.com/products) 

● Sterile 1x PBS  

● Spatulas (Corning #14-245-96) 

● Transfer Pipettes (Fisher Scientific #13-711-20) - for ease of handling structures (cut off tip for 
easier handling).  

● Culture media as recommended for your cells. 

● Tissue culture plates for seeding (see below for recommended format) and tissue culture.  

 
 

• Optional for coating structures: Poly-L-Lysine: (Sigma Aldrich #P8920), Geltrex (Thermo Fisher 
#A1569601), Fibronectin (Sigma Aldrich #F0895) 
 

• Optional ECM: Rat Tail Collagen Type 1 (advanced Biomatrix #5153) 



Overview: 

VTBs arrive in well plates submerged in a solution of PBS + 1% penicillin + 1% amphotericin B. All steps 
should be carried out in a cell culture hood using aseptic techniques.  
 
How to handle and transfer structures: 
 
Organoid Baskets, Vascular Bundles, Tissue Chip (4 mm3):  
To orient or move Organoid Baskets or Vascular Bundles carefully pipette them up into the modified 
transfer pipette. 
 

Note: If the Vascular Bundle is stuck to the side, pipette additional media into the well directly 
above the Vascular Bundle to flush it to the bottom of the well. If the Vascular Bundle is still 
stuck to the wall, gently poke it with the modified transfer pipette. Rarely, Vascular Bundles may 
stick to the inside of the transfer pipette and look like a bubble, simply rinse gently with PBS 
until Vascular Bundle is detached. 
 

Tissue Chips (9 mm3 and 16 mm3): To orient or move Tissue Chips, carefully lift with a sterile spatula. 

 
Preparation of VTBs for seeding: 

1. Using a pipette, gently remove the PBS from the well containing the VTB. Solution should be 
removed by pressing a pipette tip against the side of the well and gently pipetting the solution 
up. Avoid touching the structure with the pipette tip.  

2. Wash each structure 3x by gently pipetting room temperature sterile 1x PBS into the well, such 
that the structure is covered completely. To avoid disrupting the structure, press the pipette tip 
against the side of the well and add PBS slowly. Allow to sit in PBS for 1 minute. Gently remove 
PBS after each was as described in step 1.   

3. Optional Steps: Coat structures with poly-L-lysine, Geltrex, Fibronectin, or a matrix of molecules 
of your choice. 

3.1 Prepare coating solution, if desired. Refer to Table I for recommended coating conditions 
and steps 3.1 a-c. If you are not using a coating solution or ECM proceed to step 3.2.  
 

Table I: Recommended Coatings for Vascular Tissue BlanksTM

 

Although it is not necessary, coating structures with additional Extracellular Matrix (ECM), growth 
factors, or other components may improve cell adhesion or encourage cell growth. Coating 
conditions for each ECM component should be optimized based on your experimental needs.  



Coat Scaffolds with a Protein or ECM:  

a) Remove the PBS by gently pipetting from the side of the well as in step 1, 
ensuring not to disturb the VTBs.  

b) Add coating solution to the well by gently pipetting desired coating solution to 
the side of each well, again using caution to not disrupt the structure. Add 
enough coating solution to ensure the structure is entirely submerged.  

c) Incubate scaffold in coating solution for the recommended duration and 
temperature as outlined in Table I. Proceed with Step 3.2. 

3.2 Wash each structure with sterile 1x PBS (3 x 1 minute) at room temperature, as in step 2. 

4. Transfer the structure to a new well for seeding (see Materials for recommended well plate 
formats for seeding) filled with the desired media you will use for seeding. Carefully transfer 
structures, using either the modified transfer pipette or spatula. Ensure that the entire scaffold is 
covered in media. 

 
Preparation of cells: 

Optional: If coculturing more than one cell type per VTB, sequentially seed cell types as you would 
normally. Alternatively, for a homogenous coculture, mix cell fractions during preparation of cells. 

1. Harvest cells of interest. 

Note: For best results use 0.5 mm EDTA for cell dissociation of adherent cell cultures. 
Let sit in EDTA for 5-10 minutes at room temperature, depending on cell type, and then 
vigorously pipette against the bottom of the well or culture flask. Trypsin slows the 
formation of spheroids. 

2. Count cells and determine the fraction necessary for cell seeding. Refer to Table II for the 
recommended cell count for each structure. 

Note: The number of cells seeded should be optimized according to desired culture 
duration and cell type. 

 
 
 



Table II: Recommended Cell Seeding Conditions for Vascular Tissue BlanksTM

 

Note: Successful seeding of primary cells requires higher cell counts compared to cell 
lines and stem cells. 

3. Spin down and completely dry the cell pellet. For best results, remove as much of the liquid 
supernatant as possible.   

4. Resuspend the cell pellet in culture media to achieve recommended cell concentration. See 
Table II for the recommended cell count and required seeding volume for each structure.  

Note: Optimize seeding density per structure according to cell type and application. 

Optional: To enhance seeding, cells can be resuspended in Rat Tail Collagen Type 1 or 
alternative ECM components neutralized to pH 7 for seeding. The recommended final 
concentration of collagen, including the volume of the cell pellet and any additional 
components, is 0.5 mg/ml. ECM should be kept on ice throughout preparation and until 
seeding, to avoid premature polymerization. 
 

-SELECT SEEDING PROTOCOL FOR APPROPRIATE VTB STRUCTURE- 

 Organoid Basket Seeding: 

1. Remove enough culture media from the well containing the structure such 
that the media just covers the top of the structure as seen in the diagram 
below.  

2. Check that the structure is positioned correctly with the flat side facing up 
and the curved side resting on the bottom of the well. Adjust the position 
of the Organoid Basket gently with the transfer pipette if needed, as 
described above.  

Note: Having the right orientation is critical for a successful seeding. Look for horizontal 
crossbars in the top plane. Another way to see if an Organoid Basket is oriented 
properly and submerged in the appropriate amount of media is through visualization of 
a surface tension ring around the perimeter of the structure. 



 

 
 Basket oriented properly  
 Media at Organoid Basket height 
 Cell suspension is directly pipetted into 

Organoid Basket 

 
 Media completely submerging 

Organoid Basket 
 Cell suspension is dispersed in media

 
3. Add 10 µL of cell suspension directly to the top of each structure. Pipette slowly into the center 

of the Organoid Basket such that the cell suspension from the pipette tip touches the top of the 
Organoid Basket. 

Note: It is normal to observe some diffusion of the cells from the structure to the 
surrounding media. If diffusion is excessive, ensure the media is removed to Organoid 
Basket height and that the basket is oriented appropriately. 

4. Gently transfer the well plate to the incubator and allow cells to adhere at 37°C for 20 minutes. 
Use caution to avoid sloshing of media that may result in excessive diffusion of cell suspension. 

5. Use the modified transfer pipette to transfer the seeded Organoid Basket to a new well plate for 
culture. Add fresh culture media to cover the Organoid Basket.  

6. Change culture media every 2 days or as needed.  

Note: Ensure that you do not pipette or remove media directly above or immediately 
surrounding the structure during solution changes. Always remove solution entirely from 
the well in between media changes. For best results, use a transfer pipette or 1000 μL 
pipette tip and add dropwise to the side of the well. 
 
 
 
 

 

 

 
 
 



Vascular Bundle Seeding:  
 

1. Carefully remove as much media as possible from the well using a 
1000 μL pipette tip using caution as to not touch or disrupt the 
Vascular Bundle; the only media in the well should be under the 
Vascular Bundle between the bottom of the structure and the well 
(see image below). Ensure the Vascular Bundle is flat at the 
bottom of the U-bottom well. It does not matter which side faces 
up, as long as the structure is lying flat in the well. 

2. Add 200 µL of cell suspension to the side of the well, allowing the cell suspension to coat the 
structure. 

Note: It is normal to observe some diffusion of the cells from the structure to the 
surrounding media. If diffusion is excessive, ensure that media is removed to below the 
vascular bundle is oriented properly. 

 Minimal media in well, only between 
the bottom of the structure and the well 

 Vascular Bundle flat 
 Cell suspension pipetted on the side of 

the well and coats structure 
 

 Media completely submerging Vascular 
Bundle in well  

 Vascular Bundle not flat  
 Cell suspension dispersing in media 

 

3. Gently transfer the well plate to the incubator and allow cells to adhere at 37°C for 20 minutes. 

4. After 20 minutes of incubations, use the modified transfer pipette to transfer the seeded 
Vascular Bundle to a new well plate for culture. Add fresh culture media to cover the Vascular 
Bundle.  
 

5. Change culture media every 2 days or as needed.  
 

Note: Ensure that you do not pipette or remove media directly above or immediately 
surrounding the structure during solution changes. Always remove solution entirely from 
the well in between media changes. For best results, use a transfer pipette or 1000 μL 
pipette tip and add dropwise to the side of the well. 



Tissue Chips Seeding 
 

1. Completely remove media from the well containing the structure 
as seen in the diagram below. It does not matter which side faces 
up, as long as the structure is lying flat in the well. 

2. Add 20 μL of cell suspension directly to the top of each structure. 
Pipette slowly in the center of the Tissue Chip such that the cell 
suspension from the pipette tip touches the top of the Tissue 
Chip. 

 

 No media in well 
 Cell suspension is directly pipetted into 

Tissue Chip 
 

 Too much media in well, media 
significantly over height of Tissue Chip 

 Cell suspension is dispersed in media 

3. Gently transfer the well plate to the incubator and allow cells to adhere at 37°C for 20 minutes. 
Make sure to not exceed 20 minutes. 

4. After 20 minutes of incubation, use the modified transfer pipette or spatula to transfer the 
seeded Tissue Chip to a new well plate for culture. Add fresh culture media to cover the Tissue 
Chip.  

5. Change culture media every 2 days or as needed.  

Note: Ensure After 20 minutes of incubation, use the modified transfer pipette or spatula to 
transfer the seeded Tissue Chip to a new well plate for culture. Add fresh culture media to 
cover the Tissue Chip.  

 


