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HOW TO OPTIMIZE YOUR CELL ISOLATION
WITH COLLAGENASE NB
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COLLAGENASE - BACKGROUND
•

Collagenases are enzymes that break the
peptide bond in collagen

•

Almost all commercial available collagenases
are produced by the bacterium Clostridium
histolyticum

•

C. histolyticum secretes two collagenases
(class I & class II), neutral protease and
clostripain

•

These four enzymes work together to
dissociate the extracellular matrix (ECM)
 they are widely used for cell isolation from
tissue

Collagenase-mediated tissue dissociation is a crucial step
in cell isolation procedures influencing yield, viability and function of cells.

3

COLLAGENASES - COMPOSITIONS
Collagenases with a balanced ratio of
proteolytic side activities

Collagenase NB 4 Standard Grade (#17454)
Collagenase NB 5 Sterile Grade (#17459)
Collagenase NB 6 GMP Grade (#17458)
Collagenase NB 4G Proved Grade (#17465)

low to medium collagenase activity
balanced mix of proteolytic activities

Purified collagenase
Purified Neutral Protease

Neutral Protease NB (#30301; GMP #30303)
Neutral Protease AF GMP Grade (#30306)

Collagenase NB 8 Broad Range (#17456)
high collagenase activity
other proteolytic activities reduced

Highly purified collagenase

Collagenase NB 1 (#17455; GMP #17452)
Collagenase AF-1 GMP Grade (#17457)
very high collagenase activity
largely free of other proteolytic activities
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CHOOSING THE RIGHT COLLAGENASE NB PRODUCT

Technical Note: Application Details
•

Contains the most common applications for collagenases with recommendations for Collagenase NB
type, concentration and digestion time

•

Very useful tool for identifying the best Collagenase NB product

•

Available in print and pdf
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CHOOSING THE ‚RIGHT‘ COLLAGENASE NB PRODUCT

•

Research Grades
– for fundamental and preclinical research
– for establishing protocols
– most cost-effective

•

GMP Grades
– produced according to good manufacturing practice (GMP)
– for applications where the cells are used for clinical purposes

 easy switch from research to GMP grade, as the enzymatic activities are comparable
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HOW TO HANDLE & USE THE ENZYME
STORAGE
• Unopened vial:
Stable until the date on the accompanying CoA
(5 years stability studies for GMP Grade products)

• Avoid repeated opening and closing:
Powder is hygroscopic  contact with
moisture decreases its activity

Enzyme
air

• After dissolving the enzyme in liquid:
Avoid repeated freezing and thawing  also leads to a decreased activity
• If the entire product is not to be used at once, it is highly recommended to prepare single-use
aliquots of your collagenase solution stable at -20 °C for one year.

HOW TO HANDLE & USE THE ENZYME
BUFFER, PH & TEMPERATURE
• Buffer

Most buffers are suitable for reconstitution of
collagenase. For example HBSS, PBS, Tris or
Ringer solution. Collagenase is calciumdependent, therefore you might use a buffer
with ≥ 2 mM Ca2+ to be on the safe side

• Temperature

Collagenase and neutral protease activities are
at an optimum at 37 °C.

• pH-value

Collagenase activity is at an optimum at pH 7.4

Human adipocytes, isolated with SERVA Collagenase NB;
dyed with Oil-Red. By courtesy of Dr. Sell, German Diabetes Center
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HOW TO HANDLE & USE THE ENZYME
DISSOLUTION
• dissolve the enzyme powder in appropriate volume of liquid
• reconstitute the products on ice
• to avoid product loss, add the liquid by puncturing the rubber septum of the vial with
a syringe
• make sure that the lyophilisate is COMPLETELY dissolved
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HOW TO HANDLE & USE THE ENZYME
FILTRATION
•

If filtration is desired, the solution can be 0.22 µm filtered

•

Use filters with low protein-binding properties (e.g. cellulose acetate, PVDF, or PES)

•

Note: Collagenase NB 6 GMP Grade and Collagenase
NB 5 Sterile Grade are sterile to the European
Pharmacopoeia

 Therefore, the reconstituted enzymes do not have to
be filtered, if sterile equipment and solutions are used.
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HOW TO HANDLE & USE THE ENZYME
STOCK SOLUTION
Stock solution =

a concentrated solution that you can dilute later to some lower concentration for actual use
This way you can dissolve the collagenase directly in the vial to avoid product loss.

Maximum solubility = the maximum amount of product which still dissolves in liquid.
Product

Maximum Dissolve in
solubility

Vial
size

Collagenase NB 4 Standard Grade 17454.01 1 g/vial

150 mg/ml at least 6.7 ml

10 ml

Collagenase NB 4 Standard Grade 17454.02 500 mg/vial

150 mg/ml at least 3.3 ml

10 ml

30 mg/ml at least 8.3 ml

10 ml

20 mg/ml to be calculated

30 ml

Collagenase NB 8 Broad Range

Cat. No.

Content

17456.01 250 mg vial

Collagenase NB 1 Premium Grade 17455.03 ≥ 2000 PZ U/vial (see CoA)
≥ 3.0 PZ U/mg (see CoA)
Example: Lot 150288
2352 U per vial
5.42 U/mg
= 434 mg per vial

Example: Lot 150288
 ≥ 21.7 ml
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HOW TO HANDLE & USE THE ENZYME
WORKING SOLUTION
•

Working solution = The solution you actually add to your cells. The collagenase
concentration in this solution is called the working concentration.

•

Final concentration = The collagenase concentration your cells are directly exposed to.

•

If you add the working solution directly to only the cells, the working concentration is also
the final concentration.

•

However, in some cases you will add the collagenase to a liquid containing cells (e.g.
liposuction tissue). This way your cells are exposed to a more diluted concentration, which is
then the final concentration.
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HOW TO HANDLE & USE THE ENZYME
DETERMINING THE FINAL CONCENTRATION
If you need help determining the final concentration for your cell isolation, the Nordmark Collagenase NB Team
offers protocols and starting conditions for many applications.
For example:
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HOW TO HANDLE & USE THE ENZYME
DETERMINING THE FINAL CONCENTRATION
If you need help determining the final concentration for your cell isolation, the Nordmark Collagenase NB Team
offers protocols and starting conditions for many applications.
For example:

working concentration
= final concentration

In this case, the cardiomyocytes adhere to the culture dish and remaining liquid is
removed before adding the collagenase working solution.
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HOW TO HANDLE & USE THE ENZYME
DETERMINING THE FINAL CONCENTRATION
If you need help determining the final concentration for your cell isolation, the Nordmark Collagenase NB Team
offers protocols and starting conditions for many applications.
For example:

final concentration

working concentration*

In this case 1 volume of the working solution is added to 1 volume of adipose tissue,
e.g. 50 ml collagenase working solution to 50 ml adipose tissue .
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DOSAGE BY ACTIVITY
•

dose and calculate the concentration in activity (U/ml)
and not in mass (mg/ml) or volume percent
 consistent isolation results with different collagenase lots
 easy switch from research to GMP grades
 easy switch from other suppliers

•

Although we have a high lot-to-lot consistency, the activity of the lyophilisate varies
very slightly since collagenases are biological products
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COLLAGENASE ACTIVITY UNITS
PZ units according to Wuensch

1 Unit catalyzes the hydrolysis of 1 µmol 4-phenyl-azobenzyloxycarbonyl-L-prolyl-L-leucyl-glycyl-L-prolyl-D-arginine per minute at
25 °C, pH 7.1.

•

Used by SERVA, Roche

Collagenase Degrading Units (CDU) according to Mandl

1 Unit liberates peptides from collagen from bovine achilles tendon equivalent in ninhydrin color to 1.0 μmol of leucine in 5 hours at
pH 7.4 at 37 °C in the presence of calcium ions.

•

Used by Sigma, Worthington, Life Technologies

1000 U/mg CDU ~ 1 PZ U/mg
FALGPA units

1 unit hydrolyzes 1.0 μmol of furylacryloyl-Leu-Gly-Pro-Ala per min at 25°C.

•

Used by Sigma

3.9 U/mg FALGPA ~ 1 PZ U/mg
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COLLAGENASE INHIBITION
•
•
•
•

Dilution
Temperature
pH
Calcium removal by chelating agent

• Inhibitors:
EDTA, EGTA
Cysteine, histidine
DTT
2-mercaptoethanol
Hg2+, Pb2+, Cd2+, Cu2+, Zn2+
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THANK YOU FOR YOUR ATTENTION

