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FOR RESEARCH USE ONLY
The PureStem HyStem-4D Differentiation Kit 2007, when used with PureStem Progenitor E72, induces robust up regulation of the 
betatrophin gene and when used with PureStem Progenitor ES-1001, induces up regulation of the GDF11 gene -through exposure to 
BMP-4 in HyStem-4D hydrogel culture. Always handle human sourced materials at biological safety level two.

PREPARATION OF PURESTEM DIFFERENTIATION MEDIUM
Preliminary PureStem Differentiation Medium - Working in a sterile field, supplement the PureStem HyGlu Basal medium (EM-
2101) with the components listed below.  Decontaminate the outside surface of each vial and the medium bottle with ethanol or 
isopropanol before supplementation.  Rinse vials with medium to ensure the total content is used.  Filter the medium through 0.22 
µm unit filter and record the date of supplementation.  Supplemented medium can be stored at 2-8°C for up to four weeks.

2.5 mL EM-1414 (Pen/Strep) 0.5 mL EM-1417 (Proline plus ITS)
2.5 mL EM-1415 (L-alanine-L-glutamine) 250 µL EM-1408 (2-phospho-L-ascorbic acid)
2.5 mL EM-1416 (Pyruvate) 250 µL EM-1409 (Dexamethasone)

Final Differentiation Medium - Immediately before use and in a sterile field, add EM-1411 (BMP-4) to the desired volume needed to 
feed cells according to the instructions below.  Always add supplements in a sterile field and always decontaminate the outside of the 
vials using ethanol or isopropanol before opening.

Add 1µL of EM-1411 to each 2 mL of Preliminary PureStem Differentiation Medium to prepare Final Differentiation Medium.  We 
recommend that you use approximately 4 mL for each well of a 6-well plate or 15 mL for feeding cells in a 10 cm dish (assuming cell 
numbers are approximately 1x106 and 6x106 cells respectively).
 
NOTE:  The first time EM-1411 (BMP-4) is thawed, aliquot into separate labeled sterile microfuge tubes (or equivalent) and freeze at 
≤-65°C for future or near-term use.  Prepare aliquots on the basis of predicted quantities of Final Differentiation Medium that will be 
used during each feed. 

HARVESTING CELLS FOR DIFFERENTIATION:
NOTE:  See Product Information Sheet provided with specific PureStem progenitor for recommended culture conditions and growth medium.

Steps 1-6 should be performed in a sterile field.  Decontaminate the outside of containers before opening using ethanol or isopropanol.

INSTRUCTION SHEET

PureStem®  
HyStem-4D™  
Differentiation  
Kit 2007
Catalog Number: EM-2007 

Kit Constituents: Part number
PureStem HyGlu Basal DM,  242 mL EM-2101

Pen/Strep, 2.5 mL   EM-1414

L-alanine-L-glutamine, 2.5 mL  EM-1415

Pyruvate, 2.5 mL    EM-1416

Proline plus ITS,  0.5 mL   EM-1417

2-phospho-L-ascorbic acid, 250 µL  EM-1408

Dexamethasone, 250 µL   EM-1409

BMP-4, 130 µL    EM-1411

HyStem-C 7.5 mL Kit   GS313



esibio.com For Research Use Only. Not approved for use in human, therapeutic, or diagnostic applications. 

1. Expand cells in appropriate growth medium according to the instructions provided to provide sufficient cell numbers for the 
preparation of 20 x 106 cells per mL of Hystem-C Hydrogel (or as desired based on the objectives of your experiment).   

2. When cell number is sufficient, remove the growth medium from culture ware by aspiration.  Wash cells with PBS (Ca & Mg free), 
THIS IS A CRITICAL STEP because growth medium contains proteins and Ca that can inactivate trypsin.  Detach cells by covering 
with trypsin/EDTA (0.25% trypsin diluted 1/3 with PBS i.e. 1 part trypsin in 2 parts PBS).  Place in incubator and check for cell de-
tachment every few minutes.  Allow trypsin to work until approximately 90% of the cells are rounded up.  DO NOT OVERTRYP-
SINIZE as it can damage the cells.  Look for cell detachment – it may be necessary to lightly rap the flask to detach the cells.

3. Following cell detachment (i.e. under 10 minutes), inactivate the trypsin by adding serum-containing growth media (at least 5X 
the volume of diluted trypsin used). Place the cell suspension into a sterile container or polypropylene tube. 

4. Determine the cell number and concentration using a Coulter counter (Beckman Coulter Z2 Cell and Particle Counter or equiva-
lent), hemocytometer or equivalent device.

5. Place the appropriate volume containing the desired cell number (i.e. 20 mL with 20 x 106 cells), into a separate sterile polypro-
pylene 50 mL tube(s). 

6. Centrifuge at 150 x g at room temperature for 5 min to pellet cells.  See “Encapsulating Cells in HyStem-C Hydrogels” below for 
further instructions.

NOTE:  A common cell seeding density to study adipogenic differentiation is 20 x 106 cells per mL of Hystem-C Hydrogel, but this 
may vary based on the objectives of your experimentation.  

ENCAPSULATING CELLS IN HYSTEM-C HYDROGELS:
Decontaminate the outside of containers containing materials that will be exposed to cells before opening using ethanol or isopropa-
nol.  Work in a sterile field when appropriate.

1. Prepare HyStem-C hydrogel according to the provided protocol (requires ~30 min advanced preparation).

2. Thoroughly remove the supernatant (medium) by aspiration and gently resuspend cell pellet in the desired volume of HyS-
tem-Gelin-S mixture.

3. Add appropriate volume of Extralink to begin crosslinking.  Be sure to maintain 4:1 ratio of HyStem Gelin-S mixture (4) to Extra-
link solution (1).  If you want to use the entire vial volume of Extralink, be sure the entire contents are used, including any that 
may have adhered to the inside of the cap.

4. Mix well with pipet and maintain homogeneous cell suspension for 10 minutes before final use.

5. Dispense multiple 25 µL aliquots of HyStem-cell suspension into into the wells of a non-tissue culture treated six-well plate.  (If 
unattached constructs are desired, a less adherent mold such as agarose can be used to form constructs that can be released to 
float in differentiation medium.)

6. Gelation should be completed within 20-30 minutes of initiation. To prevent inadvertent damage to newly formed hydrogel con-
structs, wait an additional 30 minutes before covering with medium or attempting to transfer.

7. Culture hydrogel constructs in Final Differentiation Medium in a humidified incubator (37°C, 10% CO2).

8. Feed cells 3X/week (i.e. Monday, Wednesday, and Friday) by aspirating old medium and gently adding freshly prepared differen-
tiation medium until cell laden hydrogel constructs are harvested at your desired timepoints.

NOTE:  Variations on the initial HyStem-C Hydrogel stiffness may be performed based on your experimental objectives.  Reconsti-
tuting HyStem-C at higher concentrations (i.e. 0.5 mL HyStem; 0.5 mL Gelin-S; 0.25 mL Extralink) can increase the initial hydrogel 
stiffness and improve handling characteristics.    

PRODUCT WARRANTY
BioTime, Inc. and/or its subsidiaries warrants its products as  
set forth in the General Terms and Conditions of Sale found on 
ESI BIO’s website at www.esibio.com/termsandconditions.

DISCLAIMER
BIOTIME, INC. AND/OR ALL ITS SUBSIDIARIES PRODUCTS MAY CONTAIN  
HUMAN OR OTHER ANIMAL SOURCE MATERIAL; TREAT AS POTENTIALLY 
INFECTIOUS. ALWAYS USE PROPER HANDLING TECHNIQUES. PRODUCTS 
SHOULD BE HANDLED AND USED ONLY BY PEOPLE TRAINED IN PROPER  
LABORATORY SAFETY PROCEDURES AT BIO-SAFETY LEVEL 2 OR HIGHER  
AS RECOMMENDED BY THE CDC FOR ANY HUMAN OR OTHER ANIMAL 
SOURCED MATERIAL.
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