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كثٍش يٍ  ُْاكٔ انعشبٍت انسعٕدٌت، فً انًًهكت انخً حُخشش الأيشاع ْٕ ٔاحذ يٍ انسكشي

 انذو دساست آثاس ٌٓذف إنى ْزا انعًم   .عٍ يشع انسكشي انُاخًت انٕفاةٔ حالاث انعدض

، يخشابطت انًخخهفت ٔنكٍ خظائضٍٍ يٍ انخاثُ يٍ خلال انكٓشبائً انخٕطٍم عهى انًدٓشٌت

 نخقٍٍى يفٍذة علاياث ٔاسخخلاص ،) انهضٔخت (انًٍكاٍَكٍتانخاطٍت انكٓشبائٍت ٔانخاطٍت  : ًْٔ

 ٔانهضٔخت انًقأيٍت سبط حدشٌبٍت علاقت عشضج ٔقذ .انذو نضٔخت فً انتكذ انكٓشبائً انخٕطٍم

) انًخشدد انخٕطٍم ٔقذ حى قٍاط .فً انذو  يعذلاث يع انذو عٍُاثن(  ')انعضل ٔثابج  ( 

 .1MHz حخى ْشحض 05بٍٍ  َطاق انخشدداث فً دسخت حشاسة انغشفت يخخهفت فً خهٕكٕص

 .انخٕطٍم أساسٍا فً حهعب دٔسا انذو فً انعانقت انذقٍقت اندسًٍاث أٌ أظٓشث انُخائحٔ

)انًٕطهٍت :ٌأ أظٓشث انُخائح ثابج انعضل  أٌ فً حٍٍ  اندهٕكٕص يعذل صٌادة حخُاقض يع  (

(( ' الاسخشخاء ٔٔقج(  .اندهٕكٕص يعذل ع صٌادةٌضدادٔا يداخم انذو  انذقٍقت نهدسًٍاث  (

) ئٍتانكٓشبا انخشخج أٔ انخسائش أٌ َخائح أظٓشثبًٍُا 
"  حخحشك "انحذ الأقظى "إٌ انقًى ( 

 .اندهٕكٕص يعذل كهًا صاد خشدداثفً ان باحداِ الاَخفاع

 كم يٍ فً ٔدساساث يسخقبهٍّ قًٍّ  ٔاعذة أفكاس سٕف ٌؤدي إنىلله  بئرٌ أٌ عًهُا َخٕقع

 .انسكشي لأيشاع انعلاجٔ انخشخٍض



A STUDY OF THE AC ELECTRICAL CONDUCTIVITY AND 

 DIELECTRIC CONSTANT OF THE HUMAN BLOOD 

 

By: Salha Hashim Al-Majaishi 

 

Supervised By 

 Prof. Soliman Abdulla 

   Dr. Saeed Al-Ameer 
 

ABSTRACT 

Diabetes is one of the most serious diseases; it is very prevalent in the kingdom of Saudi Arabia. 

There is much disability and death is caused by diabetes. The present work aims to (i) study the 

effects of blood-microstructure on the electrical conduction from two different but correlated 

properties: Electrical and mechanical (viscosity), (ii) to derive useful parameters for the 

evaluation of electrical conduction as a function of the blood viscosity, and (iii) to correlate this 

study with the diabetes,; which may lead to a therapeutic method for diabetes. "ac" -conductivity, 

and dielectric constant, of blood samples with different glucose rates have been measured at 

room temperature at the frequency range between 50 Hz up to 1MHz. The results show that 

micro particles suspended in blood play an essential role in the conduction. An empirical relation 

relating the resistivity and viscosity of the blood has been presented. We have shown that ac-

conductivity decreases with glucose rate while dielectric constant increases and the relaxation 

time, of micro particles increases with glucose rate. The electric losses (dielectric dispersion), 

pass by maximum which moves towards lower frequencies as the glucose rate increases. We 

expect that this work will "Insha' Allah" lead to promising ideas in both therapeutic and 

diagnosis for diabetic diseases 


