
Micro-Indentation: 
 

1. Contact person:    
Name: Nicole Howie 
Email: cdmbiomech@gmail.com   
Telephone: 1x8975 
Supervisor: Mohammed Elsalanty, MD, PhD 
 

2. Micro-indenter description:  
 
Machine:  
Leco© Microhardness Tester LM300AT with Vickers diamond micro-indenter.  Micro-
indentation is a valuable tool to measure surface hardness of cortical bone as well as 
other hard tissues.  It gives an idea of the mechanical resistance of bone and also 
indirectly determines the degree of mineralization.  It can also be used for in-vitro testing 
of the degree of micro-damage in both trabecular and cortical bone.  The compressive 
modulus (E) could be calculated from the micro-indentation values with the following 
equation E = 0.561 · µHV 0.747.  Micro-indentation could also be used to test surface 
properties of dental tissues and different dental materials used in to dental restorations. 

 
Applied mass:  
The available loads are: 10 gm, 25 gm, 50 gm, 100 gm, 200 gm, 300 gm, 500 gm, and 1 
kg are available. These loads are applied on non silver plated specimens.  
For trabecular bone samples, 25gm load is preferred as it reduces the risk of breaking 
the tested trabeculae.  
For cortical bone samples both the 25 gm and 50 gm loads could be used.  
 
Residence time: 
Defined as the duration of time the specimen could be left outside its storage solution 
before testing. 
A 45 minutes residence time is the maximum time we allow for the embedded samples.  
 
Dwell time: 
15 S is used as a standard dwell time. 
 
Time between indentation and measurement: 
10 minutes maximum is used as a standard time 
 
µHV calculation: 
Using ConfiDent Hardness Tester program Version 2.6.0 from Leco©, the diagonals of 
the Vickers indenter are marked and the µHV will be computed. 
Indentations were one diagonal is 15% longer than the other diagonal will be repeated in 
a different position. 
The mean of at least 3 µHV measurements representing the same area will be used for 
comparison between different experimental groups. 
 
Sample Fixation: 
Samples intended for micro-indentation experiments should be fixed in 70% Ethanol 
solution as it has been demonstrated that this fixation method has no significant effect 
on the elastic properties of trabecular bone.   
 

mailto:cdmbiomech@gmail.com


Samples Embedding:  
Bone samples are completely dehydrated in alcohol with increasing concentrations from 
70% to absolute Ethanol. The dehydrated samples are then embedded in epoxy resin 
[BUEHLER© EpoxicureTM Resin (PN: 20-8130-128) mixed with BUEHLER© EpoxicureTM 
Hardner (PN: 20-8132-032)] in the designated plastic containers [BUEHLER© 
SampleKup© PN: 20-9178]. A standardization method should be adapted to each sample 
type to allow a consistent tissue orientation along the samples to be tested with the 
tested surface flushing with the epoxy surface.  

 
Important: Polishing of the embedded samples should be done under continuous water 
irrigation using sand paper with grid size starting from 120/P120 (if needed) and ending 
at 1200/P2500. [BUEHLER© Abrasive paper PN: 305-118-102, BUEHLER© Microcut 
Discs PN: 30-5528-800-100 and finally BUEHLER© Microcut Discs PN: 30-5528-012-
100]. Finished samples are then stored in Ringer’s solution for at least 24 h for 
rehydration.  
 

3. Core procedures: 
 

1. Fill out the Micro-indentation work order  
2. Contact the core personnel above to schedule delivery of your samples and work 

order. 
3. Based on the information provided in the work, degree of sample processing 

required, and study requirements, the micro-indentation parameters and 
operation time will be determined and samples will be processed accordingly. 

4. Requests are addressed on a first come, first served basis.  After the samples 
are received, the work order will be placed on the Core’s master schedule. The 
PI can follow the progress by accessing the master schedule. 

 
4. Data output:  

- The micro-indenter provides individual images of each indent.  Micro-hardness 
results (in Vicker’s Hardness number VH) are provided in excel sheets without any 
statistical analysis. Three-dimensional models can also be provided per request.   

- Once analysis is complete, the PI will be notified with appropriate time to pick up the 
samples and scanning results.  The PI is expected to bring an external hard drive 
with adequate capacity (around 50 MB of available storage space per study) labeled 
with PI name to collect his data.  The core has limited physical storage capacity and 
cannot guarantee a backup in case the original files are lost by the PI.  

- Within-campus data transfer can also be arranged with the PI through a dedicated 
network drive 

 
5. Micro-indentation cost:  

$100 per sample, including  
 

6. Scanning medium:  
 

7. Important remarks: 
a. The PI or his/her representative is strongly encouraged to discuss the project in 

person with the micro CT personnel in charge to make sure scanning and 
analysis parameters are appropriate for their needs. 

https://www.google.com/calendar/embed?src=cdmmicroct%40gmail.com&ctz=America/New_York


b. Please make sure all samples are labeled with PI Name and study and sample 
codes.  All relevant codes have to be included in the work order.  Please make 
sure your samples are suitably packaged and stored in the proper medium. 

c. The micro CT core is a BSL-2 facility.  Its operations are reviewed by the 
Institutional Biosafety Committee and are following the NIH Guidelines for 
Research with Recombinant DNA, the CDC/NIH Biosafety in Microbiological and 
Biomedical Laboratories, applicable OSHA standards, including the Bloodborne 
Pathogen Standard (29 CFR 1910.1030) and Occupational exposure to 
hazardous chemicals in laboratories (1030 29 CFR 1910.1450).  It is the 
responsibility of the PI of each study to inform the core personnel of any 
biosafety or radiation safety issues related to the samples  
 

 
 
 
 
 
 
  
 
 
 
 


