POLYTECHNIC

Electrical Properties and Bone Mineral Density Correlation on Canine Cadaveric

Cortical Bone TITLE STEM

Valeria Bulted Melendez, Wilfredo Farinas Coronado SRIDEER TO STER SUEEERS

Polytechnic University of Puerto Rico F 03106160141
2020-2021

Abstract Materials and Methods

In this study, the electrical properties of 19 segments of canine 3. Sample Preparation — Remove the muscle, tendons, bone marrow and blood from the ~ According to the data obtained and the analysis of the graph, the
cadaveric bones were measured using an Impedance Analyzer  cadaveric bone. Measure the dimensions and weight of the sample. Prior testing the  Impedance Analyzer was able to provide accurate results of bone
E4990A using frequencies ranging from 20 Hz-20MHz with the  gJectrical properties, samples were cut from the diaphysis (compact bone) into squares and ~ mineral density from bones of ages: 3, 5 and 12. All the samples
purpose of identitying a correlation with the bone mineral  yectangles. displayed characteristic plots of the electrical properties, which are
g?r:ﬁletﬁlggfi gg;%igzgiﬁ £ r;glrygie orlc\;\g}f:aa}btliistl? e(_jl-?ﬁleagolr?jj:;t?\l,?tt; 4. Testing —The electrical properties were measured using the Impedance Analyzer E4990A SbhOW” In figure 1, figure 2 and figure 3. In figure 1, a relationship

(20Hz — 20MHz) with 16451B Dielectric Test Fixture. etween the conductivity and the bone mineral density was identified

also showed consistent behavior of the age of the bone sample since the bone sam
OO _ _ It o~ e . ples from the batch #1 were younger than those
with its bone mineral density thus, providing promising results 5. Analyze Data - Using the Impedance Analyzer E4990A software. The following from batch #3. The decrease of curvature presents the effect of the

i 0 i i ' , equations were used: permittivity, conductivity and loss factor. . . : -
of using bioimpedance to acquire this type of variable . ’p o 321) y material’s conductivity as the bone mineral density decreases
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) throughout aging.
Introduction o = we,e"’ (2)
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Since the early 20" century, studies of electrical properties from tand =2 3) Conclusions

biological tissue have been incrementing ever since the acquired BV _ Dapp (4) In this study, we can conclude that all canine cadaveric samples
data has been able to identify a relationship between disorders o Dmat presented the 1deal plots expected from biological tissue when
and the osseus health. Literature has shown that the electrical | o | | measuring permittivity, conductivity, and loss factor. A relationship
oroperties of this connective tissue may provide clinical 6. Compile Data — The data was organized in tables and charts using Microsoft Excel between the conductivity with the age of the canine sample. These
information that can assess the overall bone health. Electrical ~ 7- Results — Plot the electrical properties. Identify a relationship between the age of the ~ promising results can be a window of opportunities for future
characteristics of a biological tissue have encouraged various  Ccanine cadaveric cortical bone to the electrical properties. research.

Investigations to take initiative by using these properties for the
development of methods for diagnostics and monitoring. RESUItS Recommendatlons
Understanding these properties of the organism’s system, In this
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e To obtain a higher result of accuracy, It would be beneficial to use

Permitivity and Conductivity on Canine Cadaveric Bone

case, canine skeletal system, could open a window of g 2 CT-scan for animals that provides bone mineral density.
opportunities to use this knowledge to measure bone mineral e Experiment with different age groups of bones to identify any
density and other mechanical properties to determine the health £ soxo — correlations
of said system. Measuring the impedance can reveal the amount - E
of electrical flow that the bone can absorb. T ey ] 2 s R —— , e € Acknowle dg ments
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1. Sample acquisition — 19 segments of canine cadaver bones
(femur, tibia, radius, humerus, fibula and ulna)
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