
Which part of the cryopreservation protocol has the greatest influence 
on overall success?

What is the greatest internal factor influencing success of cryopreservation?

How do you process/validate your cryopreservation protocols for 
post-thaw viability and cell function?

In the last 10 years, the use of cryopreservation in your workflows has…

Over the next 5 years, the use of cryopreservation in cell therapy 
protocols will...

Usually

Sometimes

Rarely

30.0% 6.7%

CRYOPRESERVATION
in cell and gene therapy

What area are you working in?

Are you currently researching, developing, or manufacturing cell therapies 
with the use of cryopreservation?

If yes, at what stage(s) are your current cell therapy projects?

AREAS OF INTEREST

CRYOPRESERVATION WORKFLOWS

FACTORS AFFECTING THE SUCCESS OF CRYOPRESERVATION

PREVALANCE OF CRYOPRESERVATION

Yes

57.2%

No, but I plan to

21.4%
No, and I don't 

plan to

21.4%

25.9%

12.1%

12.1%

10.3%

3.4%

13.8%

3.4%

10.3%

6.9%

1.8%

Stay the same

13.3%

Decrease

3.3%
Increase

83.4%

Morphology

6.7%

Cell size

6.7%
Cell membrane 

permeability

60.0%
Other

13.3%

Composition of 
organelles

13.3%

Choice of container

Freezing

Storage

Thawing procedures

Ice nucleation strategies

Choice and correct use of cryoprotectants

Formulation

Composition and density of cell culture medium

Cooling rates

Other

16.7%

10.2%

16.7%

7.4%

12.0%

6.5%

7.4%

9.3%

13.0%

0.8%

Basic 
research/therapy 

discovery

25.8%
Therapeutic 

manufacturing

24.2%
Process/product 

development

27.3%

Quality 
assurance/control

12.1%
Other

10.6%

Regulatory affairs

Clinical trials

Stem cell banking

Consulting

Discovery/basic 
research studies

34.6%

Preclinical

30.8%

How often do you use cryopreservation in your workflow?

What cell type(s) do you cryopreserve?

At what point in your workflow are you using cryopreservation?

What other parts of the cryopreservation protocol are critical to control to 
ensure overall success?

Which of the following is the greatest hurdle in loss of cell viability and 
cellular function?

In the last 5 years, automation and digitization in your workflow has…

Always

43.3% 20.0%

For incoming cell 
material

23.1%
For finished products

48.1%

For intermediary 
products

28.8%

Primary 
cells

Hematopoietic 
stem cells

Mesenchymal 
stem cells 

Very small 
embryonic-like 
stem cells

Endothelial 
progenitor cells

Chondrocytes

Cardiomyocyte 
from iPSCs

Peripheral blood 
mononuclear cell

CAR T-cells

Chinese hamster 
ovary cells

Cancer cell lines

Mesenchymal cell 
lines

Transgenic cell lines

Immune cell lines

Induced pluripotent 
stem cells

60.5%
Cell lines 

27.9%

Other

11.6%

Cell 
concentration

Composition and 
density of cell 

culture medium
Choice and 

correct use of 
cryoprotectants

Rate of freeze 
and rate of thaw

Cryoprotectant toxicity

Osmotic imbalance

Intra- and extracellular 
ice crystallization

Suboptimal rates 
of cooling Post-thaw warming

Altered 
intracellular pH

26.7%
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Other

6.7%

3.2%

6.7% 20.0%

Decreased Stayed the same

Increased

13.3%

66.7%

20.0%

Increased
43.3%

Stayed the same
33.4%

Decreased
23.3%

DEMOGRAPHIC OF RESPONDENTS

18.2% Asia      
36.4% Europe

 

4.5% Australia

22.7% North America
13.7% South America

4.5% Africa

27.3%

4.5%

18.2%

Biotechnology company

Medical advice company

Academia

13.6%

9.2%

4.5%

CRO/CMO

Pharmaceutical company

18.2%
Hospital/clinic

Government

4.5%
Biobank

45.5%

18.2%

9.1%

Scientist

Director/CEO/VP

Manager/Group Leader

4.5%
Student

Advisor/Consultant

LOCATION

JOB TITLE

SCIENTIFIC AREA

4.5%

9.1%
Medical doctor/Surgeon/Clinician

9.1%
Other

Early-phase 
clinical trial

19.2%

Marketed product

7.7%

5.8%
Late-phase 
clinical trial 1.9%

Other

Differentiation state

Viability of the cells

Cell passage 

Membrane permeability stains
(7-AAD, Live/Dead Assay, Trypan Blue, etc.)

Apoptosis assay (Annexin-V, etc.)

Cell population phenotype

Clonogenic assay (CFU count)

Cell-cycle analysis

Post-thaw expansion kinetics

Chemokine/cytokine analysis

Metabolic function assay

Cell killing assay

By observing the cells, morphology and assessing their viability


