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PGmatrixTM Using Guides 
 
The PepGel PGmatrixTM is a powerful tool for in vitro 3D cell culture with more accurate in vivo 
predictions for life science research and development. PepGel PGmatrix kit consists of a vial of 
PGmatrix patented peptide nanofiber solution and a vial of PGworks trigger solution. The 
PGmatrix nanofibrils are formulated into a basic or a customer desired cell culture medium in 
neutral pH. A 3D microenvironment can be formed accordingly for cell growth.  With PGmatrix, 
cells no longer suffer acidic or chill conditions; cultured cells are easily harvested from the 
matrix; all operating and growth procedures can be completed at room temperature or 37°C in 
neutral pH. 
 

PRODUCT:   PepGel PGmatrixTM Research Kit 

CONTENT:   PGmatrix solution and PGworks solution 

QUANTITY:   6 mL of PGmatrix and 1.2 mL of PGworks or 

                                                     2 mL of PGmatriax and 0.3 mL of PGworks 

STORAGE:    Stored at 4°C 

LOT NUMBER:   See product label 

 

 

FOR RESEARCH USE ONLY.  PLEASE READ MATERIAL USING AGREEMENT FOR MORE DETAILS.  

 

 

CONTACT:    PepGel LLC 
     

1980 Kimball Ave  
Manhattan, KS 66506 
E-mail: info@pepgel.com 

    Phone: 785-532-2424 
    Fax: 785-532-7193 
    Web: www.pepgel.com 
To Order:  customerservice@pepgel.com, or online www.pepgel.com 

mailto:info@pepgel.com
http://www.pepgel.com/
mailto:customerservice@pepgel.com
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FOR FIRST TIME USER, PLEASE READ THE FOLLOWING TWO MESSAGES  

MESSAGE I: Mixing Ratio Notice  

The PGmatrix solution contains 1% W/V standard peptide. Most cells from soft tissue grow well 
in the peptide concentration from 0.1% to 0.5%.  If you are first time user, we recommend 
using 4-6 mixing ratios in the range of 0.1-0.6% W/V final peptide concentration for 3D cell 
encapsulation to identify the best mixing ratio for your cells. The following Table 1 presents two 
mixing ratios at 0.2% and 0.5% concentration as example, respectively. Please use the following 
table as reference to mix PGmatrix solution and cell suspension.  

Remember: add the PGworks to your cell suspension FIRST before you mix PGmatrix solution 
with cell suspension. If you still have questions, please contact technical support by email to 
customerservice@pepgel.com 

Table 1: Examples of Mixing ratios of PGmatrix solution, cell suspension and PGworks 

solution and maximum plating volume for 1 well for different plates  

 
 

MESSAGE II: Add medium on the top of hydrogel to prevent drying and for 

long term culture  

After hydrogel formation (30-60 min after mixing), a thin layer cell medium needs to be added 
on the top of the gel to provide fresh nutrition and prevent drying for long term culture. The 
following Table 2 presents the recommend volume of medium to add to each well based on 
different well sizes. 
 

Table 2: The recommend volume of medium to add on the top of hydrogel 

 

Well 
Plate 

0.2% W/V 0.5% W/V Maximum 
plating 

volume for 1 
well (µL) 

Cell 
suspension 

(µL) 

PGworks 
solution 

( µL) 

PGmatrix 
solution 

(µL) 

Cell 
suspension 

(µL) 

PGworks 
solution 

( µL) 

PGmatrix 
solution 

(µL) 

12 750 50 200 450 50 500 1000 

24 375 25 100 225 25 250 500 

48 187.5 12.5 50 112.5 12.5 125 250 

96 75 5 20 45 5 50 100 

 12-well 24-well 48-well 96-well 

Volume to add (µL) 1000 500 250 100 

mailto:customerservice@pepgel.com
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A.Protocols for 3D cell culture  
 

I   CELL ENCAPSULATION 

1. Bring the PGmatrix solution and PGworks solution to room temperature (15 - 25 °C) or 

37 °C (37 °C water bath) 

2. Suspend cells in desired cell culture medium then add PGworks solution according to 

the Mixing Ratio in Table 1 on page 2 (pipet well without introducing air bubbles) 

 

 

 

 

 

3. Mix the PGmatrix solution carefully into the cell suspension of step 2 at the Mixing Ratio 

indicated in Table 1 on page 2 (pipet well without introducing air bubbles). Transfer the 

mixture into the center of each well, then swirl the plate to cover the entire well bottom 

surface. (Note: Please select the PGmatrix solution accordingly that matches your cell 

culture medium or contact PepGel for special medium requirement by email to 

customerservice@pepgel.com) 

 

 

 

 

 

 

4. Incubate the plate at 37°C (5% CO2) for 30-60 minutes to complete the gelation 

5. After gelation, please add a thin layer cell medium on top of the gel of each well to 

prevent the matrix from drying (recommend volume of each well is listed in Table 2 on 

page 2). (Tips: carefully add cell culture medium along the wall of each well on the top 

surface of the hydrogel without disturbing the hydrogel)  

6. Change the medium very gently by replacing 2/3 of medium above the gel with fresh 

medium everyday or every other day, depending on the conventional culture protocol 

to provide fresh nutrition and prevent drying of the hydrogel during the 3D cell culture 

 

mailto:customerservice@pepgel.com
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II CELL RECOVERY FOR PASSAGING, COUNTING AND DOWNSTREAM 

APPLICATIONS 

1. Gel disruption: Without removing the upper layer cell medium, mechanically disrupt 

the gel TOROUGHLY by pipetting the gel and medium mixture. Transfer the mixture 

to a 2 ml-15 ml conical centrifuge tube  

2. Rinse: Use serum free medium to rinse the well and combine the solution to the 

centrifuge tube. Recommend using the same volume as the maximum plating volume 

for each well listed in Table 1 (i.e., 100 µL for 96-well plate or 500 µL for 24-well plate)  

3. Gel dilution: Pipette the mixture TOROUGHLY  and add additional medium (for 

passaging purpose) or DPBS (for cell counting only or downstream application) to 

further dilute the mixture by 5-10 folds 

4. Centrifuge: Centrifuge at 100 g-500 g for 5 min (depending on cell types). Discard 

supernatant and collect the pellet. Optional: If there is still some gel attached to cell, 

you may not disrupt the gel TOROUGHLY enough in step 1, in this case, please follow 

step 6 and 7 

5. Colonies breakup: To break the colonies, follow your conventional culture protocol, 

add enzyme solution or other dissociation agents 

 

 

 

 

 

6. Gel disruption TOROUGHLY: Remove part of  the supernatant from the centrifuge 

tube (Hint: keep equal volume supernatant as to the cell pellet, or keep the “cloudy” 

supernatant) 

7. Repeat step 3 and 4   

Note: If you still have cell isolation issues, you may reduce your gel concentration for cell 

culture (i.e., if you used 0.5% PGmatrix for cell culture, you may use 0.3% or 0.2% of PGmatrix 

for cell culture) 
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III IMMUNO-STANNING  

1. Gently remove the “free” medium on top of the gel in the culture well 

2. Gently rinse the gel surface once with DPBS (without Ca and Mg ions) 

3. Fix cells in gels in 4% paraformaldehyde for 30 minutes 

4. Wash the paraformaldehyde out twice with DPBS (without Ca and Mg ions) 

5. Prepare washing buffer and blocking solution 

A): Washing buffer: DPBS (with Ca and Mg ions) + 0.2% triton X + 0.1% cold water fish 

gelatin 

Blocking solution: washing buffer + % serum from the same source animal as the first 

antibody + % nonfat dry milk.  

B): Pippet and mix blocking solution thoroughly 

C): Filter through syringe filter (Millex GP .22 micrometer PES membrane). Some fluid 

will be lost due to filter clogging. Mix at least one more ml more than you need. 

Note: Blocking solution should be prepared just before applying it to the sample. 

6. Blocking (Day 1):  

Add blocking solution to the fixed samples (i.e., 500-800ul per well Blocking solution, for 

24-well plate). Let set overnight.   

7. Primary Antibody (1AB) (Day 2)  

A): Prepare primary antibody solution: 0.1% primary antibody in washing buffer 

B): Add primary antibody solution to the gel, incubate at room temperature overnight 

C): Process one sample without 1AB as a negative control to assess background staining 

D): Use sufficient volume to completely soak the gel.  

8. Rinse (Day 3): Rinse with washing buffer 4 times (2 hrs per wash) 

9. Secondary antibody (2AB) (Day 3) 

Prepare secondary antibody solution: 0.5% secondary antibody in washing buffer. 

A) as described in step 5 (part A) above, a higher concentration of 2AB is recommended 

for cells in the gel. 

B) Wrap the plate with aluminum foil, incubate at room temperature, overnight 

10. Rinse and Imaging (Day 4) 

A): Rinse 6 times (1 hour per wash) with washing buffer 

B): Replace washing buffer with Glycerin for imaging 

C): Proceed with imaging 

Note: to achieve a strong and specific signal, it is necessary to thoroughly block non-specific 

binding of antibodies to the gel matrix (PGmatrix) as well as allowing diffusion of 

antibodies through the gel matrix (PGmatrix). Therefore, extended blocking and 
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incubation times, higher antibody concentrations and multiple washes are required.   

B.Protocols for cell invasion (Thin gel method) 
 

1. Bring the PGmatrix solution and PGworks solution to room temperature (15 - 25 °C) or 

37 °C (37 °C water bath) 

2. Mix cell medium with PGworks first, and then PGmatrix solution according to the Mixing 

Ratio in Table 1 on page 2 (pipet well without introducing air bubbles) 

Note: Please select the PGmatrix solution accordingly that matches your cell culture 

medium or contact PepGel for special medium requirement by email to 

customerservice@pepgel.com 

3. When properly mixed, plate the mixture into the center of each well (i.e., volume per 

well is recommended as 250 µl - 500 µl  for 24 well plate), then swirl the plate to coat 

the entire well surface, or different amount of mixture to get a desirable gel thickness as 

user wishes. 

4. Place plates at 37°C for 30-60 minutes, should be ready for cell grow on top of the gel.   

 

Note: Please follow the detailed procedures described in the user guide for desirable ratio of 
each mixing step, or conduct preliminary experiment to find out optimum mixing ratio for your 
experiment.  

mailto:customerservice@pepgel.com
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C.Protocols for thin gel coating for 2D cell culture  
 

I    Gelation and Cell Plating 

1. Bring the PGmatrix solution and PGworks solution to room temperature (15 - 25 °C) or 

37 °C (37 °C water bath) 

2. Mix cell medium with PGworks first, and then PGmatrix solution according to the Mixing 

Ratio in Table 1 on page 2. Peptide solution concentration of 0.5% is recommended for 

2D gel coating (pipet well without introducing air bubbles) 

(Note: Please select the PGmatrix solution accordingly that matches your cell culture 

medium or contact PepGel for special medium requirement by email to 

customerservice@pepgel.com) 

3. When properly mixed, plate the mixture into the center of each well (100µl per well for 

24 well plate or 50 µl/cm2), then swirl the plate to coat the entire well surface. (Note: if 

the mixture is too viscose, use a 200 µl or smaller pipette tip to help spreading and 

coating on the entire well surface)  

4. Incubate the plate at 37°C (5% CO2) for 60 minutes to complete the gelation 

5. After gelation, it is ready for plating the cells.  Cells can be plated either with cell 

medium together or separately.  Cells suspension in cell medium (with growth factors as 

needed) can be plated to each well.  (recommended plating volume of each well is listed 

in Table 2 on page 2). (Tips: gently add cell suspension along the wall of each well on the 

top surface of the gel without disturbing the gel) [Note:  it is recommended to add a 

thin layer of cell medium on top of the gel of each well to prevent the gel matrix from 

drying if cell suspension is not plated right after gelation] 

6. Shake gently to disperse the cells. Incubate the plate at 37°C (5% CO2).  

7. To feed the cell: it is highly recommended to add fresh medium without taking any of 

the medium out or do not change medium within the first 48 hours to avoid loss of 

unattached cells. Then change medium according to conventional culture protocol for 

cells growth after 48 hours. 

 

  

mailto:customerservice@pepgel.com
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