
Potential of label-free techniques with 

AFM measurements – a user story

Daniel Hadraba

Biomathematics, IPHYS, CAS

daniel.hadraba@fgu.cas.cz | iphysbioimaging@fgu.cas.cz

+420 776 441 811

September 6th 2023, CEITEC, Brno, CR

Summer Workshop on BioAFM Microscopy 2023



Czech-BioImaging infrastructure



specimen



specimen

Clubfoot Relapsed tissue



specimen

Why?



specimen

Clubfoot Relapsed tissue



specimen

Relapsed tissueClubfoot



specimen

Relapsed tissueClubfoot



methods

Sample preparation

No fixative

No staining

No roughness

No other tissue



methods

Sample preparation

No fixative

No staining

No roughness

No other tissue
CRF

SHG

THG

2p Auto



methods

AFM measurement

Where?



methods

AFM measurement

Where?
Bright field

microscopy



methods

Where?

x

y

SGH

+

laser

ablation

AFM measurement



methods

Where?
Bright field

microscopy

AFM measurement



methods

Young’s
modulus

AFM measurement



methods

+
Polarized 

light 

microscopy

Collagen crimp patternAFM measurement



methods

+
Polarized 

light 

microscopy

Collagen orientation 

regularity

AFM measurement



results

Combine it all



results

How to treat the variability



results

Is there a clinical significance?



acknowledgement 

Jiří JanáčekDavid Vondrášek Martin Ošťádal Jan Přibyl



Mechanical characterization of 

biological samples using 

correlative methods
November 10th – 11th

Methodical pipeline for light 

microscopy of small animal 

models
December 4th – 6th

upcoming events 2023!





For future development, we need YOU!

@iphysbioimaging

bioimaging.fgu.cas.cz

www.czech-bioimaging.cz

Biomathematics, Da. I, no. 113

IPHYS, CAS

iphysbioimaging@fgu.cas.cz

+420 776 441 811


