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Cell monitoring and imaging: 
key approaches, characteristics and challenges

What area are you working in?

Basic research/
therapy discovery 

Therapy
manufacturing 

Process/product
development 

Quality assurance/
control 

Tools and reagents
innovation/

manufacturing 

Other:
· Neonatal cell banking
· Clinical trials
· Drug regulation 
· Clinical supply chain logistics

What cell properties
are you most interested 
in monitoring?

Do you currently
monitor pH and

dissolved oxygen
in your culture

system?

Which cell monitoring
and imaging approach(es)
are you using?

What features/characteristics
inform your choice of
cell monitoring or
imaging approach?

What are the biggest challenges you face 
with cell monitoring and imaging? 

Has the extent to which
cell monitoring and

imaging is used within
your workflow changed

over the last year?

Are you using in vitro
or in vivo methods
to monitor your cells?
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Cell integration

Cell viability

3
4
5

Cell survival/cell biodistribution

Cell differentiation

Cell metabolism/cell delivery

Both in vitro and in vivo

52.9%
In vitro

43.2%

In vivo

3.9%

 62.7%

37.3%

Apart from pH and dissolved oxygen, what other
analytes are you interested in monitoring? 

Glucose

Biomass/
glutamate/
density

Glutamine

Lactate 

Dissolved
carbon
dioxide

Ammonia/
secreted nucleic 
acids

Viscosity

PET imaging 4.4%

CT imaging 13.2%

SPECT imaging 3.3%

Optical imaging 42.9%

Optical sensors 10.9%

Nuclear imaging 4.4%

Magnetic resonance imaging 8.8%

Magnetic particle imaging 0%

Ultrasound 8.8%

Other 3.3%

Yes, it has increased

Yes, it has decreased

No, it has stayed the same

Manufacturer’s technical
support and service

Cost 

Availability of suitable
imaging agents/sensors

Side effects of imaging
agents/sensors

Sensitivity

Resolution

Reproducibility

Operator dependence

Depth or tissue 
penetration limits

Availability of cell
labelling protocols

16.3%

50%

8.3%

41.7%

13.9%
5.3%

11%
10.5%

14.8%
5.7%

5.3%
9.1%

8.1%

Determining the potency,

volume of distribution and

life span of the cell product  

Developing labeling

approaches

for cell tracking

17.5%  12.9% 11.1% 9.9% 9.4% 9.4% 8.2% 7% 

6.4% 

4.7% 

2.9% 

0.6% 

Reproducibility   

Factors relating to

the imaging agent

(e.g., cost, 

biodistribution,

regulatory 

approval, etc.) 

Distinguishing

imaging signals

from background

Difficulty tracking

cell fate and function

of transplanted cells

Software compatibility

with multiple computer

systems

Limited

detection

threshold

Image

acquisition

times

Safety concerns

regarding genetic

labels and cellular 

toxicity

Imaging the

host environment 

Other (flask size 

compatibility, validation, 

part 11 compliance, 

sample size of imaging) 

31.6%

21.1%

25.2%

10.5%

7.4%

4.2%
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Private research 

foundation 
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Other 
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This infographic has been created as part of a RegMedNet Spotlight on cell monitoring and imaging.  


