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INTRODUCTION 
One way to accurately diagnose many human diseases is to conduct tests on a sample 
of blood. These tests are based on analyzing precisely the results of a blood - plasma 
sample free from any other blood cells. Continuing from our previous research [2), we 
propose a modified centrifugation time model for laboratory centrifuge devices which 
has the ability to estimate the centrifugation time process for pre-defined separation 
efficiency. 

PROBLEM STATEMENTS 
• The current method of separating the contents of a blood sample is not accurate in 

terms of centrifugation force and time. 
o These variables are evaluated based on sedimentation theory, which calculates the 

sedimentation time based on higher particle density (red blood cells) and depth ilf 
sedimentation. 

. 'I OBJECTIVES 
• To minimize or eliminate uncertainties of separation efficiency, developed a new 

technique that accurately predicts the required time for the separation. 
• A mathematical model was also developed to predict the time required for various 

circumstances based on measuring the attenuation of wave propagate through blood 
sample 

• To reduces the consumption of time and power required to conduct an accurate 
blood test. 

• The mathematical model of blood-plasma separation efficiency has the ability to 
estimate centrifugation time. 

o The new technique can be adaptive as a new mythological separation method that 
offers fast and accurate separation measurement of human blood. 

o The current centrifuge controller device can be modified with this model to reduce 
the spinning time required for predefined separation efficiency. 

• The amplitude of the wave propagated through the blood sample. whose density 
decreases with time (during the centrifugation process) increases; while the 
separation efficiency increases with an increase in spinning time (spinning speed is 
constant). 

• In this research. the use of the centrifugation time model saves about 1.5 min for 
95% separation efficiency compared with current methods. 

PUBLICATION 

"J NOVELTY 
• Time optimization model has the ability to estimate the spinning time. 
• Based on the new model an Intelligent controller for centrifugation device. 
• Contrary to the currently device, new model saves about 1.5 min for 95% separation 

efficiency lead to saving power consumption of separation process. 

• In this research, separation efficiency is a key factor in evaluating the performance of 
blood-plasma separation. It can be defined as: 

• Then separation efficiency will produce by derivative two a mathematical model. 
Attenuation is measured as a function of separation efficiency and separation 
efficiency as a function of centrifugation time. . 

• In this research, the procedure consists of empirically results followed by the 
derivation of the mathematical model, These measurements were produces in the 1 
ml pulse echo method shown in Fig. 1. 

• Human blood was drawn from 84 healthy volunteers, 23 women and 61 men; their 
HCT values ranged from 21% to 53.7%; age range, 21- 50 years. Samples of plasma 
were prepared using a serum separator tube (EDTA (K2); As a result, a mathematical 
model of attenuation, concentration, and centrifugation time was derived (Eqs. (2)­
(4)). Hence, according to these equations, the time required for specific plasma 
separation efficiency can be determined. 

Fig.1 Schematic Diagram of 
Experimental Setup. 
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Fig.3 Relationship between plasma 
separation precision and required 

centrifugation time process. 
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Fig.2. Result measurements for the 
attenuation versus centrifugation 

time, at 2MHz. 
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Fig.4 Result of attenuation 
measurements for Blood-Plasma 
concentrations versus separation 
efficiency at 2MHz. Result of two 

data sets are shown. 
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