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A Study of Natural Radioactivity and Gamma Radiation Hazard in Tobacco Leaves and Cigarettes in Oyo State, Nigeria 
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ABSTRACT 
A study of natural radioactivity on tobacco was studied in order to assess the natural radioactivity content and the gamma radiation hazard in locally produced tobacco leaves and cigarette product in Oyo State, Nigeria, using a well-calibrated Canberra NaI(Tl. The leaves were gotten from two farms known to be two of the major suppliers of the leaves to the dominant tobacco company in Nigeria, and the products were gotten from the market. The radionuclides detected and quantified in this study came from the naturally occurring 238U and 232Th decay series, as well as nonseries 40K. The overall average values of the activity concentration due to 40K, 238U, and 232Th were 57.51, 24.03, and 14.57 Bq kg−,1 respectively, for tobacco leaves and 48.37, 17.52, and 12.39 Bq kg−1, respectively, for cigarette products. Also, the mean external radiation hazard index (Hext) was 0.13 and 0.11 for leaves and cigarette samples, respectively, while the mean internal radiation hazard index (Hint) was 0.20 and 0.15 for the two samples. The estimated values of these radiation indices were less than unity, and this implies that the health risk due to these radionuclides and their short-lived progenies are negligible. 
Keywords: Radioactivity, Tobacco, Cigarette, Gamma Spectrometry, Radiation Hazard Indices 
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Abstract 	
Radioactivity concentrations of 40K, 232Th and 238U in two majorly consumed fish samples from the Dadin  Kowa-dam in Yamaltu-Deba local government area of Gombe State, North-east Nigeria had been  determined by Gamma-ray spectrometry. Some radiological impacts were estimated from the gamma results in order to deduce the radiation hazard posed by consumption of the fish in the study area. The mean estimated average dose rate for Catfish and Tilapia was 0.34 and 0.25 nGyh-1 while the average value of annual effective doses for the ingested radionuclide in Catfish for 5 years, 10 years, 15 years, Adults and Fishermen were66.29, 52.92, 44.89, 39.46 and 367.21μSvy-1, respectively and that of Tilapia were 53.07, 42.48, 36.09, 31.81 and 295.87μSvy-1, respectively. These values were less than the acceptable limits of 1000 μSvy-1 for the general populace which implies that all are within the safe limit. 
The estimated average values of the excess lifetime cancer risk (x 10-3) for 5 years, 10 years, 15 years, adults and fishermen in Catfish were 0.23, 0.19, 0.16, 0.14 and 1.29 while that of Tilapia were 0.19, 0.15, 0.13, 0.11 and 1.04 respectively which implies that the estimated values for 10 years, 15 years and adults are less than 0.2 x 10-3 which is the world average value. Similarly, the average value of annual gonadal effective dose for the Catfish and Tilapia was 88.96 and 70.49 μSvy-1, respectively while that of gamma index was 0.20 and 0.16, respectively. Furthermore, the average value of the external hazard index for the Catfish and Tilapia was 0.07, 0.06, respectively while the internal hazard index was 0.11 and 0.08, respectively. The results show trends that are generally low for most of the radiological impact parameters estimated as recommended by UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) thresholds. Therefore, there may be no serious immediate radiological effects to the general populace in this area. It should be noted that for all the radiological health parameters estimated, the mean values for Catfish is higher than that of Tilapia. So for this reason, Catfish pose more radiological health effects than Tilapia, thus, it is safer consuming Tilapia than Catfish. 
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Abstract 
Introduction: Radiation exposures from diagnostic medical examinations are generally low and are almost always justified by the benefits of accurate diagnosis of possible disease conditions. The aims of the research are to measure the geometries by placing the detector at 90 degrees to the incident x-ray beam and to investigate the effect of exposure parameters on the scattered radiation for several tube potentials with an overcouch tube geometry. 
Materials and Methods: The research was carried out using Gamma Scout software installation on Computer system (Laptop) to record the radiation counts, pulse rate and dose rate. The measurement geometry was employed by placing the detector at 90 degrees to the incident x-ray beam. Proforma was used for the collection of patients’ data such as age, sex, examination type and initial diagnosis. Data such as focus skin distance (FSD), body mass index (BMI), body thickness of the patients, the beam output (kVp) and total scattered were collected in University Hospitals, Obafemi Awolowo University, Ile-Ife, Western Nigeria and were estimated accordingly. Total numbers of 136 patients were considered during this research. 
Results: The research findings showed that the exposure rate for male ranges between 0.920 and 8.204 μSv/hr for Hand, 2.608 and 7.27 μSv/hr for Pelvis, 0.568 and 8.763 μSv/hr for Leg, 3.079 and 17.357 μSv/hr for Lumbosacral, 2.842 and 17.357 μSv/hr for Plain abdominal. Also for female, the exposure rate ranges between 0.612 and 5.997 μSv/hr for Hand, 1.094 and 4.158 μSv/hr for Pelvis, 0.648 and 4.423 μSv/hr for Leg, 1.590 and 15.679 μSv/hr for Lumbosacral, 4.410 and 15.836 μSv/hr for Plain abdominal. The lowest exposure rate was recorded in the leg region between the range of 0.568 and 0.612 μSv/hr and the highest exposure rate was recorded between the range of 15.836 and 17.357 μSv/hr in the region of plain abdominal for both male and female. 
Conclusion: The results of this study were compared with those of other studies carried out in other countries. As the findings of this study indicated that the amount of tube potentials selected for each diagnostic examination contributed to scattered radiation. Therefore, these results call for quality assurance program (QAP) in diagnostic X-ray units in Nigeria hospitals. 
Keywords: X-radiation, Tube Potentials, Scattered Radiation, Diagnostic Examination, Dose Rate, Overcouch tube geometry 
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Abstract
The measurement and prediction of scattered radiation dose in diagnostic radiology is particularly important, owing to the increased use and complexity of X-radiation. It is known that patients treated with ionizing radiation carry a risk of developing cancer in their lifetime. This study measures the exposure rate of patients due to scattered X-rays at an angle of 90O, estimates the dose rate received due to scattered X-ray and aims to provide an understanding of the possibility of minimizing the amount of scattered radiation in diagnostic examination at the Teaching Hospital Complex of Obafemi Awolowo University, Ile-Ife. The X-ray machine used was Varian Medical System Rad 12 X-ray tube with serial number 2226680. Gamma-Scout with serial number 038339 calibrated across a wide scale (0.01 up to 5,000 μSv/hr for easy reading of X-radiation) connected to computer system at a long distance (7 m) from X-ray source to display number of counts, pulse and dose rate in μSv/hr. The results revealed that scattered mean dose rate for skull is 5.93 μSv/hr, neck is 3.99 μSv/hr, chest is 10.42 μSv/hr, shoulder is 4.24 μSv/hr, forearm is 3.32 μSv/hr, wrist and hand is 2.06 μSv/hr, plain abdomen is 9.06 μSv/hr, lumbosacral is 8.67 μSv/hr, pelvis and thigh is 8.67μSv/hr, knee and leg is 2.26 μSv/hr, and the foot is 3.20 μSv/hr. The results of this study fall within the dose level limits recommended by the International Commissions on Radiological Protection (ICRP)on exposure dose which should not exceed <50 μSv annually or 100 μSv every 5 years. Radiation should be thoroughly blocked by the apron to protect the radiological technologist from radiation exposure. Finally, the exposure dose and working environment should be regularly assessed to help decrease the exposure dose of the radiologist in accordance with the ICRP recommendation.
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Abstract
Diagnostic X-ray procedures remain the largest contributor to the population dose from man-made radiation sources; therefore, there is need for evaluation of the risks associated with the use of ionizing radiation in X-ray examinations. The aim of this study is to evaluate radiation dose in pelvis imaging procedures in some diagnostic centers in South-Western part of Nigeria. Pro-Forma was used to collect patient’s parameters. ESAK formula was used to evaluate Entrance Surface Air Kerma (ESAK) in ten (10) X-ray hospitals. The mean of the ESAK calculated ranges between 1.08 to 16.16 mGy for pelvis AP and pelvis LAT ranges between 1.15 to 10.06 mGy. Wide variations were found among the X-ray units of the study area, even within the same center. The doses estimated in this study were found to be lower than the NRPB-HPA 2010 review for UK.

Keywords: X- ray procedures, Entrance surface air kerma, Dose optimization

