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Abstract

Nowadays, brain computed tomography examination play much role in diagnosis of
brain lesion. In order to use radiation as low as reasonably achievable the reduction of dose for
organs other than the main target in diagnosis such as the eyes is the best practice to the patients.
This project aimed to produce x-rays shielding material for reducing the primary radiation to the
eye lens in CT-brain examination with no effect on image quality. The nano-fibers produce from
polyvinylidene fluoride (PVDF) by electrostatic-spinning process for 2 hours. The obtained nano-
fiber sheets thickness are 50 pm. The sheets are cut into the size 10x10 cm’ and coated with
barium sulfate the final average thickness are 200 um. The uniformity of the barium sulfate
coated on the nano-fiber sheet was tested by radiography and calculate the coefficient of variation
of their optical densities. Measure the percentage of primary radiation attenuation through each
barium sulfate coated nano-sheet and calculate mass attenuation coefficient at the voltage 60, 70,
80, 90, 100, 110 and 120 kVp, tube current 20 mAs. The x-rays spectrum pass through barium
sulfate coated nano-fiber sheets were tested at 120 kVp. The primary radiation doses were

measured through the barium sulfate coated nano-fiber sheets from an acrylic head phantom in



CT-brain examination using CT dose index method by measuring the surface and the core of the
phantom are comparable with the eye lens and the brain respectively. Comparison of image
quality of radiographic was tested by peak signal to noise ratio (PSNR) method using tissue
equivalent head phantom. In this project, we produced 18 nano-fibers sheets. Results of the
uniformity of each barium sulfate coated nano-fiber sheets showed average 0.96 percent the
percentage coefficient of variation. The percentage of attenuation of barium sulfate coated nano-
fiber sheets by overlapping of 18 sheets at the voltage 60, 70, 80, 90, 100, 110 and 120 kVp were
99.38, 99.05, 99.03, 98.50, 97.99, 96.65 and 95.60 percent respectively and mass attenuation
coefficient of 3 overlapped sheets at the same kVp set were 10.85, 10.53, 9.79, 9.20, 8.71, 7.97
and 7.76 cng_1 respectively. The spectrum at 120 kVp is equal to 76.47 keV. The surface and the
core phantom’s doses from CT-brain examination were reduced up to 73.58 and 23.26 percent
respectively. The image qualities of the radiographs with and without using 3 overlapped sheets
were 36.29, 34.15, 35.06, 36.15,37.95 and 36.36 dB, which showed not different in image
quality. In conclusion, x-ray shielding material made from barium sulfate coated nano-fibers 3
sheets (0.6 mm) was effective in attenuation of primary radiation for various x-rays energies and
can reduce 35.37 percent in eye lens dose from CT-brain examination at 120 kVp without effect

on image quality.



