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 Explore the biomechanics of biological systems
How physical forces and mechanical properties shape living organism’s structure, function and behavior, 
from single cells to complex tissues.

 Tuning biomaterial mechanics to guide biological response
Biomaterials are designed not only to provide structure support 

By manipulating mechanical cues, biomaterials are engineered to regulate specific biological responses 
and to create 3D structure that closely replicate native tissues

Mechanobiology
Bridge the gap between biology, physics, engineering, and material science



Microscale indentation to probe soft- and living matter at the microscale
• Optics11 Life developed advanced indenters for high-resolution measurement of 

large biological samples, such as cells, tissues, organoids, and biomaterials.
• This technology enables property mapping across scales, from 1 to over 200 μm 

contact areas, and continuous mapping over large regions up to tens of cm².
• Atomic force microscopy is confined to small areas, while rheometry measures 

bulk properties, missing local variations. 

Optics11 Life Technology

 Unique fiber sensors - optical interferometry 

 Silicon cantilevers, glass sphere

Measure force & depth of indentation

 In any culture medium or in air





Key Functions and Features

• Micro-rheology
• Integrated functions
Mechanotesting, microscopy, and environmental control 
into one device

Indentation locations can be overlapped with the image of 
sample for structure-stiffness correlation analysis

Bright-field; Phase-contrast; Fluorescence (optional)

• High-throughput automation
Precise stage control and surface finding of the sample

Automated experimental workflows in micro-plates 
without the need of user supervision



1. Load-displacement curve showing the process of loading and unloading. S is the contact stiffness of 
unloading.

2. The Oliver–Pharr method extracts hardness and elastic modulus as a reduced modulus,  from 
nanoindentation by analyzing the elastic unloading stiffness and correcting for contact geometry and area.

3. Nanoindentation measures elastic response, not tensile modulus directly

A diamond probe indents the sample surface, measuring the applied load and 
penetration depth to calculate the contact area, which determines material hardness.

It follows similar principles as nanoindenters probe hard surfaces 
with sharp diamond tip (Berkovich)



Micro-rheology

• Quasi-static
• Dynamic oscillatory profile
• Stress-relaxation/creep (time-

dependent deformation)

• Stiffness range: 10Pa-1GPa
• Applied load: 0.2 nN-1.5mN
• Indentation speed: 0.01 to 100 𝜇𝜇m/s
• Oscillatory frequency: 0.01 Hz to 75 Hz
• Deformation scale: sub-𝜇𝜇m to 100 𝜇𝜇m

“A tiny, controlled poke that reveals how elastically stiff and how plastically resistant a 
small volume of material is.” (Suggested by ChatGPT)





Tip size and cantilever stiffness are specific

• Cantilever stiffness, in terms of  the spring constant, needs to match 
the measuring system

• Large tips can measure bulk properties over large areas, minimizing 
the effect of irregularities on rough surfaces. 

• Smaller tips offer higher resolution and can distinguish topological 
and mechanical heterogeneities at a fine scale.



Samples
 Single cells and monolayers
 Spheroids and organoids
 Ex vivo tissues
 3D cell culture models
 Embryos

Samples
 Hydrogels, gels, micorgels
 Scaffold, ECM
 Thin films, coatings
 Polymers

Where PAVONE can be applied?




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Key Functions and Features
	Slide Number 6
	Micro-rheology��
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11

