µBio.DIC
Microscopic Shape, Displacement & Strain Measurement for Biomaterials and Biomechanical Applications
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The μBio.DIC system is used for non-contact, full-field measurement of shape (contour), displacement and strain of very small, microscopic objects of size less than 15 mm x 15 mm (0.59 ’’ x 0.59 ’’). It consists of high-resolution cameras, a stereoscopic microscope and an evaluation computer with software. The system can be easily and quickly calibrated and enables the measurement of displacements of each surface point with sub-pixel accuracy. Strains as small as 0.01 % can be resolved. 

The DIC software Istra4D is easy-to-use and contains multiple graphic displays and analysis tools for efficient data analysis and reporting. Various data export functions deliver the interfaces for further data processing in external program systems.

µBio.DIC is designed to test very small and delicate specimens. Standard DIC systems are not able to measure specimens smaller than about 10 mm because both objectives in stereoscopic setup have limited depth of field. This limitation can be overcome using a stereo microscope.
Biomaterial research has several unique challenges for the measurement of deformation and strain. In particular, specimens are typically small and delicate which makes them difficult or even impossible to measure using standard strain gauges. Most organs and tissues are non-uniform in shape which makes data analysis of stress/strain relationship problematic. Thus, the DIC technique is ideally suited for biomechanical measurements thanks to the ability of the method to obtain true full-field, non-contact and three-dimensional information of displacements and strains on biomedical materials and components in both the macro and microscale. In addition, DIC can be used for other measurements including; tension, compression, torsion, bending and combined loading, peel, creep, relaxation and more on a wide range of biomaterials. µBio. DIC opens new avenues of research for micromechanical measurements of ultra-small and sensitive materials. The advantage of both high measurement sensitivity and accuracy enables the measurement of deformation induced not only by direct mechanical loading but also by thermal loading, changes of humidity, and physiological factors.







	

µBio.DIC Application Examples

	· Biomaterials
	· Stents (e.g. Coronary, Vascular, Ureteral)

	· Medical device components
	· Hydrogels

	· Orthopaedic implants (e.g. Hip, Knee)
	· Surgical microtools (e.g. Forceps, Debriders)

	· Soft tissue
	· Auxetic microstructures

	· Bone microstructure
	· Shape memory materials

	· Dental materials (e.g. Fillings, Crowns)
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	Measurement area
	Typical measurement areas 15 x 15 mm² and smaller

	Measuring results
	Full-field surface contour, 3D displacements and strains.

	Measuring range
	Up to several 100% strain

	Precision calibration plates
	Range of sizes from 1 x 1 mm² up to 15 x 15 mm² 

	Control Electronics
	Desktop or Notebook Options, Windows 10, Integrated analog data acquisition and recording input:
8 independent configurable analog Data Acquisition Channels, 16 Bit resolution, ±  0.05 V to ± 10 V synchronized to camera triggering
2 analog voltage outputs for data extraction ± 10 V

	Stereoscopic Microscope
	Magnification range: 8x100x (1.0x objective)
Apochromatic corrected optics, integrated iris diaphragm for adjustable depth of field,
click stop zoom settings, for parfocal planapochromat objectives: 0.63x, 1x, 1.6x, 2x, integrated LED ring light, gliding stage etc.

	Sensor chip  
	Different Sensor types up to 16MP are possible; Standard 5MP

	Sensor details
	Shutter speed: 47 µs – 67 s, Frame rate: up to 60 Hz 
(Adjustable Region of Interest)

	Measuring sensitivity
· Displacement
· Strain
	
Up to 0.01 pixel accuracy depending on measuring conditions
Up to 0.01% local

	Software Features Istra4D

	Unrestricted, open data format for measurement data

	Fast and easy automated calibration procedure with accuracy feedback

	Results displayed on 3D model or 2D overlay

	Confidence Margin for every data point

	Selectable filtering of measurement data and free definition of reference step

	Enhanced external and internal triggering functions

	Convenient GUI follows Universal Guideline of Dialog and Window Frame 

	Different axis systems available - additionally a user definable axis system can be used 

	Extended export and import functionality – e.g. STL, AVI, ASCII 

	Easy post processing of data
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