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HyStem® Hydrogels
CELLULAR MATRICES FOR TRANSLATIONAL RESEARCH



• Chemically-defined

• For use in 2D and 3D formats 
   in vitro and in vivo applications 

• Customizable for many cell types

• Translatable to clinical applications

HyStem® Hydrogel 
Extracellular Matrices

Attaining optimal cell culture conditions  
is one of the greatest challenges in stem 
cell research. In addition to nutrient  
requirements, the cell’s substrate has a 
fundamental influence on whether cells 
thrive, how they differentiate, and most 
importantly, whether they reflect cells in  
a native environment.



HyStem hydrogels are rich in hyaluronic acid (HA) – an evolutionarily conserved glycosaminoglycan with excellent 
water retention capabilities that is commonly found in many tissue types and species as a component of the extra-
cellular matrix (ECM). The HyStem technology is based on the reaction between thiol-modified biopolymers and a 
thiol-reactive crosslinker to produce a hydrogel that gels in situ and can be used as both a cell culture scaffold and 
a cell delivery vehicle. 

In two simple steps, the material is ready for use – just reconstitute components in deionized water and mix.  
The HyStem mixture gels at room temperature within 30 minutes with no temperature or pH adjustments  
required. Its two base components are synthetic molecules, thiol-modified hyaluronan (Glycosil®) and a  
thiol-reactive crosslinker, polyethylene glycol diacrylate, PEGDA (Extralink®). Mixing HyStem macro-molecules  
in the presence of the PEGDA crosslinker produces a biocompatible, resorbable hydrogel whose stiffness,  
viscosity, and gelation time can be precisely controlled.

In addition to being fully-defined and consisting of components that mimic a native ECM, a further advantage of 
HyStem hydrogels over other matrices, is that they are easily customizable. Generally, stem cells depend on spe-
cific ECM components to grow and differentiate. To affect specific cell performance, components such as growth 
factors or ECM proteins can easily be incorporated covalently or non-covalently into HyStem hydrogels. 

Research has shown that in addition to soluble induction factors, the rigidity of a substrate on which cells are 
grown has a significant influence on the lineage specificity of the cell. When cells attach to a substrate (as with the 
ECM in vivo), they sense the rigidity and respond by remodeling their cytoskeleton according to the substrate’s 
stiffness. The stiffness of HyStem hydrogels can be easily varied to manipulate the development of cells and tis-
sues so they physiologically mimic cells grown in vivo.

As the promise of tissue engineering and regenerative medicine becomes a reality, prospective cell based  
therapies will require a biocompatible, transient delivery matrix. HyStem hydrogels are available in formats made 
in compliance with cGMP requirements. Proteins, factors, and cells can be mixed with HyStem hydrogels and in-
jected through a small gauge needle. Gelation occurs in situ. The resulting scaffold in vivo prevents undesired cell 
migration and increases cell viability. Over time, the hydrogel is replaced with ECM produced by living cells.

The HyStem® technology

Why use HyStem hydrogels for cell culture?

HyStem hydrogels provide  
a flexible format for  
translational research.  
They can be used to culture 
cells in a 2D environment 
on cell culture plates, to 
encapsulate cells in a  
3D ECM in vitro or to  
inject cells in vivo.
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Figure: Cardiomyocytes  
grown on the surface of  
HyStem with fibronectin

HyStem HyStem-C HyStem-HP

Fast (30 min), Easy-to-use, Safe (no by-products)   •   Substrate mimics native tissue   •  3D use in vitro and injectable for in vivo applications
Components are translatable for clinical use
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Good starter kit with incorporated  
collagen binding sites 

Allows simultaneous growth factor, drug,  
and cell delivery in vivo
Less growth factor required    

Blank-slate substrate  -  completely customizable 

Formulation and rigidity can be customized to vary stiffness, component concentration, and gelation time
ECM proteins can be introduced covalently through thiol bonds   •   Chemically-defined

Collagen provides general attachment protein  
for wide range of cells 

Growth factors added to gel mixture ionically bind 
with heparin for a slow, more-controllable release  

Xeno-free

Thiol-modified hyaluronan (Gycosil®)                                                      
Thiol-reactive PEGDA crosslinker (Extralink®)                             
Degassed, deionized water (DG Water)

Thiol-modified hyaluronan (Gycosil®)
Thiol-reactive PEGDA crosslinker (Extralink®) 
Thiol-modified collagen (Gelin-S®) 
Degassed, deionized water (DG Water)

Thiol-modified hyaluronan and heparin (Heprasil®)
Thiol-reactive PEGDA crosslinker (Extralink®)                                                                        
Thiol-modified collagen (Gelin-S®)
Degassed, deionized water (DG Water)

FE
AT

UR
ES

CO
M

PO
NE

NT
S

Animal-free HyStem is a chemically-defined, synthetic matrix. The key benefit of 
HyStem is that it allows complete control over the design of matrix characteristics 
as it consists only of synthetic hyaluronan and the synthetic PEGDA crosslinker.   
ECM proteins can be non-covalently added to HyStem prior to crosslinking or cell 
attachment peptides can be covalently linked into the matrix during gelation.

HyStem-C provides an excellent starting point for optimizing the matrix for cell culture. HyStem-C is  
chemically-defined and based on three biocompatible components: thiol-modified hyaluronan (Glycosil),  
thiol-reactive crosslinker, PEGDA (Extralink), and thiol-modified denatured collagen (Gelin-S). Gelin-S provides  
basic cell-attachment sites for a wide variety of primary cells and cell lines and is therefore recommended as an 
ideal substrate for adherent cell types and cell culture optimization. In some cultures, HyStem-C hydrogels can  
be further enhanced by the addition of ECM proteins to match native signals.

HyStem-HP is chemically-defined and is ideal for cell applications whereby the slow, continuous release of growth 
factors is crucial to re-creating a desired microenvironment. The HyStem-HP hydrogel kit contains a combination of 
thiol-modified hyaluronan and a thiol-modified heparin (Heprasil®), thiol-modified denatured collagen (Gelin-S), and 
thiol-reactive crosslinker, PEGDA (Extralink).

The immobilized heparin in the HyStem-HP hydrogel mimics the heparin sulfate proteoglycans normally present in 
the extracellular matrix. Heparin forms an ionic bond with proteins which protects them from proteolysis and facili-
tates their slow release into the cell culture medium. This significantly reduces the amount of growth factor required 
to trigger cell growth or differentiation compared to when growth factors are added directly to the medium.

HyStem Hydrogel Kit   The blank-slate matrix

HyStem-C Hydrogel Kit   The starter matrix

HyStem-HP Hydrogel Kit   The growth factor delivery matrix
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The following cells have been cultured using HyStem:

• Human embryonic stem cells (H9s)

• Umbilical cord blood CD34+ stem cells

• Hepatic stem cells

• Hepatic progenitor cells

• Adipose-derived stem cells

• Cardiomyocytes

• Mesenchymal stem cells

• Bone marrow-derived mesenchymal stem cells

• Neural progenitors

• Pancreatic islet cells

• A549 lung cancer cells

• HUES-7 hESCs

• Fibroblasts

Considerations to take  
into account when  
choosing an appropriate  
substrate for translational  
research include:

–  The ability to customize the substrate 
    to mimic native conditions

–  Flexibility for 2D and 3D environments 
    in vitro and sustainability in vivo

–  Full knowledge of substrate 
    composition –no contaminating  
    factors

–  Likelihood of components to be
    translatable to clinical applications

Whether your requirements mandate an  
animal-free system or your research requires  
the ability to incorporate growth factors and  
peptides into your stem cell culture system, there 
is a HyStem hydrogel kit to meet the needs of  
your translational research.
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Description

2.5 mL

7.5 mL

12.5 mL

2.5 mL

7.5 mL

12.5 mL

2.5 mL

7.5 mL

12.5 mL

HyStem® Hydrogel Kit

HyStem®-C Hydrogel Kit

HyStem®-HP Hydrogel Kit

GS310

GS311

GS1004

GS312

GS313

GS1005

GS314

GS315

GS1006

Size Cat. No.

HyStem® Hydrogels

Description

2.5 mL

7.5 mL

2.5 mL

7.5 mL

2.5 mL

7.5 mL

HyStem® Hydrogel Kit  
w/ PEGSSDA

HyStem®-C Hydrogel Kit  
w/ PEGSSDA

HyStem®-HP Hydrogel Kit  
w/ PEGSSDA

GS310P

GS311P

GS312P

GS313P

GS314P

GS315P

Size Cat. No.

HyStem® Hydrogels with PEGSSDA

ESI BIO’s mission is to be our customer’s trusted partner in translating scientific discoveries to the clinic.  
We do this by providing breakthrough stem cell technologies as research grade and therapeutic grade  
products, lighting the path from research to the clinic in order to help our customers with their goal  
of treating disease.

Your partner in translating scientific discoveries
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Lighting the path from  
research to therapy.

Toll-free 877. 636.4978   •   t  510.521.3390  •   f  510.648.3255

orders@esibio.com
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