
VitroGel  3D
a ready-to-use hydrogel system for 3D cell culture and beyond

PRODUCT DESCRIPTION AND SPECIFICATIONS

VitroGel™ 3D is an animal origin-free polysaccharide hydrogel system, 
which closely mimics the natural extracellular matrix (ECM) environ-
ment. This hydrogel system is room temperature stable with neutral 
pH and ready-to-use. The solution transforms into a hydrogel matrix by 
simply mixing with a cell culture medium. The hydrogel is transparent,  
permeable and compatible to different imaging systems. Cells cul-
tured in this system can be harvested out and the hydrogel is also 
injectable for in vivo study.  VitroGel 3D  creates a functional and op-
timized environment to make cells feel like at home. From 2D coat-
ing, 3D culture to animal injection, VitroGel 3D makes it possible to 
bridge the in vitro and in vivo studies with the same platform system. 
  
TheWell currently provides two versions of the hydrogel system:  
VitroGel 3D – Better for floating cell lines  
VitroGel 3D-RGD ( RGD peptide modified version) – Better for 
                                     adhesion cell lines.

VitroGel 3D VitroGel 3D-RGD

Catalog number TWG001 TWG002

Description animal original-free 
polysaccharide hydrogel 

solution

RGD peptide modified 
polysaccharide hydrogel 

solution

Content 10 mL/vial 10 mL/vial

Number of uses 2 of 24-well plate at 250 
µL/well

2 of 24-well plate at 250 
µL/well

Storage conditions Store at 4-8 ˚C.  DO NOT FREEZE.  
Keep away from strong acids, strong bases and strong oxidizers. 

Products:             VitroGel 3D (Cat#: TWG001) 
  VitroGel 3D-RGD (Cat#: TWG002)

                FIRST TIME USER NOTE   
               (Please read before using the products)

To get the best results from VitroGel 3D system, the hydrogel  
conditions might need to be optimized for the different cell types and 
components of the culture media. For first time users, the initial test of cell 
growth in a gradient of hydrogel concentrations is highly recommended.

Please use the following steps to setup the initial tests:

1. Dilution: The hydrogel solution can be diluted to adjust the final 
hydrogel strength: directly mix the hydrogel solution with DI water or 
0.1X PBS at 1:0 to1:5 (hydrogel solution : DI water, v/v) ratio at room 
temperature. (The final gel strength 1:0 > 1:1 > 1:2 > 1:3 > 1:4 > 1:5)

2. Hydrogel formation: Different mixing ratios of diluted hydrogel 
solution and cell culture medium would affect the speed of hydrogel 
formation and the final gel strength. The suggested mixing ratio is 
from 4:1 to 1:3 (diluted hydrogel solution : cell culture medium, v/v).

• At the same dilution of hydrogel solution, hydrogel formation is 
faster when mixed with higher volume of cell culture medium. 
For more diluted hydrogel solution (eg. 1:3, 1:4 or 1:5), use higher 
volume of cell culture medium to ensure the hydrogel formation 
within a reasonable time. 

• Please check the table below  of the suggested mixing ratios for cell 
culture media at different dilutions:

Cell culture medium Dilution 
(hydrogel solution : DI water, v/v)

Mixing ratio 
(diluted solution : medium, v/v)

DMEM/F-12
1:0, 1:1, 1:2 2:1

1:3 or 1:4 1:1 or 1:2

RPMI 1640 1:0, 1:1, 1:2, 1:3 1:1

Neurobasal
1:0 or 1:1 2:1 or 1:1

1:2 or 1:3 1:1 or 1:2

DMEM

1:0 or 1:1 4:1

1:2 or 1:3 3:1 or 2:1

1:4 or 1:5 2:1 to 1:3

TM
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Rev 2.3GUIDELINES FOR USE

APPLICATION PROTOCOLS

 3D CELL CULTURE
(injectable hydrogel preparation)

Materials: 
VitroGel 3D, cell culture media, micropipette or syringe, well plate, cells, 
water bath 37˚C

Protocols:          
1. Warm up VitroGel 3D solution and cell culture media at 37˚C.
2. Add 1mL cell suspension to 4 mL VitroGel 3D solution and gently mix 

by using a micropipette (or quickly vortex) without introducing bub-
bles. (For hydrogel injection: the mixture can be transferred to a syringe. 
The hydrogel is ready for injection after stabilization for 15-30 min)

3. Transfer the hydrogel mixture to a well plate.   
Note:  Tilt/swirl the well plate to ensure there is an even coating on the 
bottom of each well. 
The recommend volume of each well is listed in the table below:

Well plate Volume of hydrogel (µL) Volume of cover media (µL)

6-well 1200 1200

24-well 250 250

96-well 50 50

Plate insert Volume of hydrogel (µL) Volume of cover media (µL)

6-well 700 1200

24-well 125 250

96-well 20 50

4. Wait 15 min for hydrogel stabilization. 
5. Carefully add cell culture media to cover the hydrogel.
6. Plate the well plate in an incubator and change the cover media  

every 48 hrs.

Note:
• Warming the VitroGel 3D solution can help to reduce the viscosity of 

solution.
• The final cell concentration can be optimized based on different cell 

types. We recommend 2×105 to 1×106. 

 2D COATING
Materials: 
VitroGel 3D, cell culture media or PBS, micropipette, well plate, cells, water 
bath 37˚C

Protocols:          
1. Warm up VitroGel 3D solution and cell culture media at 37˚C.
2. Add 1mL cell culture media (or PBS) to 4 mL VitroGel 3D solution 

and gently mix by using a micropipette (or quickly vortex) without 
introducing bubbles. 

3. Transfer the hydrogel mixture to a well plate.  
Note:  Tilt/swirl the well plate to ensure there is an even coating on the 
bottom of each well.

4. Wait 15 min for hydrogel stabilization. 
5. Carefully add cells to the top of hydrogel.
6. Plate the well plate in an incubator and carefully change the top 

media every 48 hrs.

Note:
• Warming the VitroGel 3D solution can help to reduce the viscosity of 

solution
• The final cell concentration can be optimized based on different cell 

types. 
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 LIVE/DEAD ASSAY
 

Materials: 
Cells cultured in VitroGel 3D system, Live/Dead staining solution, PBS, 
micropipette, Fluorescent microscopy

Protocols:          
1. Remove the cover media on the hydrogel and wash the hydrogel 

with PBS 3 times.
2. Prepare live/dead staining solution with PBS for 5X solution.
3. Add live/dead staining solution directly to the hydrogel to 

submerge the whole gel. The recommend volume is listed in the 
table below:

Volume of hydrogel (µL) Volume of staining solution (µL)

500 1500

250 750

50 150

4. Incubate in the dark for 5 min and observe under fluorescent  
microscopy. 

Note:
• Using 5X staining solution is a recommended starting  

concentration. The optimal concentration needs to be adjusted 
based on the cell lines and the imaging system.

• Analyze the cells quickly after staining.

 CELL HARVESTING
Materials: 
Cells cultured in VitroGel 3D system, 0.1X PBS or DI water, centrifuge 
tubes, micropipette, water bath 37˚C, vortex

Protocols:  (using 24 well-plate, 250 µL gel/well as example)        
1. Warm up 0.1X PBS (or DI water) and empty centrifuge tubes at  

37˚C water bath.
2. Take the cells out of the incubator and remove the media cover-

ing the top of the hydrogel.
3. Add 1 mL warm 0.1X PBS to each well and pipette up and down 

to mix thoroughly.
4. Transfer the mixture to a warm centrifuge tube.
5. Rinse each well with 1  mL warm 0.1X PBS and combine the  

solution in the centrifuge tube.
6. Pipette the mixture thoroughly and add additional warm 0.1X 

PBS to dilute the mixture to 10 mL.
7. Vortex the centrifuge tube for 5-10 seconds and incubate in 37°C 

water bath for 1-5 minutes (optional).
8. Centrifuge at 1,000 rpm for 2-5 minutes and discard supernatant 

and collect the cell pellet.
9. Re-suspend the cells with warm 0.1X PBS and repeat steps 6-8 

one more time if necessary (optional).

Note:
• Use warm 0.1X PBS or DI water instead of using cold solutions or 

1X PBS (or cell culture media with high ionic concentrations).
• Optimize the speed and time of centrifuge according to different 

cell types.

 FLUORESCENT STAINING
Materials: 
Cells cultured in VitroGel 3D system, PBS, micropipette, Fixation  
solution (4% formaldehyde solution in PBS), Permeabilization solution 
(0.1% Triton X-100 in PBS),  F-actin filament staining solution, nucleus 
staining solution, micropipette, fluorescent microscopy

Protocols:          
1. Remove the cover media on the hydrogel and wash the hydrogel 

with PBS 3 times.
2. Add fixation solution to hydrogel and incubate at room tempera-

ture for 30 min.
3. Remove the fixation solution and wash hydrogel with PBS 3 times.
4. Add permeabilization solution to submerge the hydrogel for 5 min 

at room temperature.
5. Remove the permeabilization solution and wash with PBS 3 times.
6. Add F-actin staining solution to the hydrogel and incubate in the 

dark for 1 hr at room temperature.
7. Remove the F-actin staining solution and wash with PBS 3 times.
8. Add nucleus staining solution to the hydrogel and incubate in the 

dark for 5 min at room temperature.
9. Remove the nucleus staining solution and wash with PBS 3 times.
10. Observe under a fluorescent microscopy.

Note:
• Prepare the staining solution according to product manual. The 

final concentration might need to be optimized depending on the 
different cell types and hydrogel sizes.

• During the washing steps, carefully add or remove the solution to 
avoid possible lost of hydrogel/cells.

• The incubation time needs to be adjusted accordingly to the  
different cell types.

• Protect the hydrogel from light after adding the staining solution.
• Make sure the PBS wash steps are thorough and the hydrogel is  

submerged within the different solutions during the whole  
process.

 HISTOLOGICAL ANALYSIS
Materials: 
Cells cultured in VitroGel 3D system, PBS, cassettes, paraffin, xylene, fixa-
tion solution (10% buffered formalin), ethanol (50-100%),  
microscopy

Protocols:          
1. Remove the cover media on the hydrogel and wash the hydrogel 

with PBS 3 times.
2. Add fixation solution to the hydrogel and incubate at room  

temperature for 30 min.
3. Remove the fixation solution and wash with PBS 3 times.
4. Place the hydrogel in cassette, dehydrate the sample using ethanol 

in the following sequence: 50% (10 min) - 70% (10 min) - 80% (10 
min) - 95% (10 min) - 100% (10 min) - 100% (10 min) - 100% (10 
min).

5. Exchange ethanol with xylene in the following sequence: 2:1 etha-
nol : xylene (10-15 min) - 1:1 ethanol : xylene (10-15 min)  
- 1:2 ethanol : xylene (10-15 min) - 100% xylene (10-15 min) - 100% 
xylene (10-15 min) - 100% xylene (10min).

6. Exchange xylene with paraffin in the following sequence: 2:1 
xylene : paraffin (30 min) - 1:1 xylene : paraffin (30 min) - 1:2 xylene 
: paraffin (30 min) - 100% paraffin (1-2 hrs) - 100% paraffin (1-2 hrs 
or overnight). 

7. After embed in fresh new paraffin, section onto microscope slides.
8. Stain and mount according to different applications.

Note:
• Optimize the incubation time according to different cell types and 

hydrogel sizes. Make sure the hydrogel is submerged within the dif-
ferent solutions during the whole process.

ORDERING AND TECHNICAL ASSISTANCE
To place an order, please visit www.thewellbio.com/order/ 
or call 973-855-4955 (option 1) or email: order@thewellbio.com
For technical support, please call 973-855-4955 (option 2)  
or email: support@thewellbio.com
For FAQ, please visit: www.thewellbio.com/faq/
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