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Abstract :

The study of the characteristic of X-ray films is one of the important projects
in medical diagnosis .There are three types of instruments with different origin
and fabricate .An aluminum filter withS) cm (thickness was made to measure
the optical density in the range(4—0.1) Lux .For each value of the optical densi-
ty (logl /I )between (0.22-3.38) by knowing the total attenuation coefficient of
))Al ).(The contrast ,range ,and speed of each of the three films were estimated
from the curve .It was found the contrast increased for the films (Kodak is Japan
origin ,Cea dent is Germany origin ,ergonom-x is China origin) respectively .It
was also found the speed of the film is directly proportional to the contrast .The
relationship between the thickness filter and optical density was also studied un-
der fixed voltage .It was found that the optical density increased whenever the
thickness was reduced.
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Introduction

X-Ray film consists of a thin layer
of transparent material that is known
as) film base (which is covered with
gelatin that contains a large number of
radiation sensitive crystals and almost
it consists of silver bromide crystals.
which consists of a simple crude silver
proportion and this film can be of uni-
lateral or bilateral side covering accord-
ing to the aim of using .[1] When the
film is exposed to X-Ray band .Some
of the photons absorbed by of the sil-
ver bromide crystals may cause some
chemical changes the Crystals which
are called) latent image .[2] (The range
of the affected area of the X-Ray film
depended upon the number of photons
that an area of the image that is carried
by the X-Ray band which is printed on
the film.[3]

The susceptibility of the film to the
least degree of radiation exposure is
known as the sensitivity of the film
on the instance and is measured by
inverted exposure Roentgen .Per the
generation part above horizontal den-
sity base named film speed/1 = expo-
sure) Roentgen .[16] (And for getting
a good quality image radiology .There

are three important factors to be taken
into consideration in diagnostic radiol-
ogy and they are as follows) blow-up,
distortion and x-ray tube.[4] (X-ray is
characterized ability to penetrate .It 1s
called a soft X-ray with relatively high
penetration hard X-ray and has the
ability to ionize atoms and gases when
the radiation passes through them ,and
affect photographic films .[5] photo-
graphic film is made for the purposes of
radiography from a thin plate of a trans-
parent material of cellulose known as
the base of the film with a thickness of
0.2mm covers one or both sides emul-
sion contains a sensitive material for
a class of gelatin light containing crys-
tals of silver halides ,silver bromide
)AgBr (In the medical films(90-99%)

and to increase the emulsion allergy
add (1-10%) of the silver iodine.[6]

When the film is exposed to a beam,
the electrons are released from the bro-
mine ion and work within the crystal
until the center of sensitivity caused by
the effects of silver sulfide [7] that the
traps of electrons attract and equal sil-
ver ions and the atoms of silver equiv-
alent deposited on the film is a hidden
error in the emulsifier ,so turning into
chemical processes.[8] Where the film
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1s placed in the solution of the appear-
ance to reduce the silver ions exposed
to radiation to the atoms of the black
space deposited on the film ,then wash
the film to remove the materials show-
ing the base and explains in the fixer
solution where the reaction of the solu-
tion with silver halides are not exposed
to radiation and converted into a dis-
solved solution .After washing and
drying ,the film 1s ready and shows the
radial image ,where the exposed parts
of the radiation appear dark ,while the
non-exposed radiation appears trans-
parent .The accuracy of the results
depends on the purity of the solution
concentration ,the solutions tempera-
ture ,and the time of the show.[9] white
color appears on the film in the event
of attenuation in the beam .If the beam
1s carried out in the middle ,the image
appears as areas with a high density
of black light and the intensity of the
falling beam .[10] As the beam inside
the body and the dimensions vary ac-
cording to the capacity and distribution
of regular ,graduated with a specific
model of distribution to carry the beam
image and pass in a heterogeneous me-
dium and depending on the difference
in attenuation.[11]

The type of reaction depends on
the energy of the falling photons ,the
atomic number of the medium ,and the
density of the electrons .[12] The pro-
portions of the x-ray film that are used
in medical diagnosis vary according to
the nature of the film to log the organs
that are to be diagnosed body.[13]

In ,2001 the British Institute holed a
study on the relationship between radi-
ation dose and the quality of the image,
which resulted to get good technics in
x-ray photography and avoiding the
necessary patient exposure to radiolo-
gy to use 141 Kev in radio film .[14] In

,2011the University of Toledo holed
a study on the Quality Control Beam
alignment for some X-ray machines,
the result of this study it was found that
the instruments of Spanish and Germa-
ny have good linearity because of the
Japanese try of cylindrical .While Ja-
pan had bad alignments.[15]

Material and Method

In this study ,used three types of
x-ray film) Kodak ,Cea dent ,and ,Er-
gonom-x (these films are character-
ized by high sensitivity and made of
a large-size crystal emulsion in com-
parison with other films and they are
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distributed into types (blue and gree)
and their dimensions are fluctuating
from (31x41)mm ,Digital Transmis-
sion Densitometer — TD1125 was used.
This detector has properties with its
high precision ,and large range mea-
surement of optical density ,and high
degree of consistency .The optical
density detector is consists of a light
source targeted through a pin hole on
the optical detector ,that transmits the
optical energy into an electric current.
The film 1s put between the light source
and the detector to obtain the necessary
optical density of the film .The optical

density of 15 films was measured and
with 5 points for each film was decided
to the optical density of radiology film.
The necessary thickness to get optical

density through the use law of intensity
J17]

X =thickness of x-ray film

U =mass attenuation coefficient of
AL

I/I, =radiation fall intensity and
parsing

And transmit the intensity into opti-

cal density we get the equation
__log23+x0D

g = lg23r0p o (2)

Jii

Vs

Table (1) represents the relation between optical density
and the average exposure of the Ergonomic x -film.

Kv_Voltage mAs Exposure Log Density Optical
70 0.3 0.22
70 0.6 0.37
70 0.9 0.58
70 1.5 2.41
70 1.8 3.17

Table (2) represents the relationship between the optical density
and the average exposure of the Cea Dent -film

Kv_Voltage mAs Exposure Log Density Optical
70 0.3 0.25
70 0.6 0.42
70 0.9 1.02
70 1.5 2.79
\ 70 1.8 3.25 )
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( Table (3) represents the relationship between the optical density |
and the average exposure of the Kodak -film
Kvp Voltage mAs Exposure Log Density Optical

70 0.3 0.47

70 0.6 0.65

70 0.9 1.04

70 1.5 2.81

70 1.8 3.38

J

Results and Discussions

A curve has been drawn for the three
films mentioned earlier in one figure
in order to find the variety ,range ,and
speed of the film ,and the curve showed
in Fig (1) .are depending a pone the
quality of the film in a other world the
film deferring a cording to the crystal
that there emulation from which they
are made .For Ergonom-x film it has
to degree more than that Cea dent and
Kodak .As the slope of as the slope of
curve of first film is more than that of
the other two .One characteristic of
curve of the x-ray film in to measure
the range of the film that refer to range
of the sensitivity of the film at the op-

tical density that are used in diagnos-
ing process which is to be between the
beginning and the end of liner of the
properties .Figure (1) shows the differ-
ences among the range of three films,
in which the Kodak film has a bigger
range that of the two other film L.e .to
the data of fig (1)it has showed that
the range and the variety are in revers
properties as for the range and speed
they are of forward proportion .As
mentioned in table .(4) The film variety
also depend on from of curve of film,
properties and the differ a according to
the relation speed due to the difference
among the size of the crystals that the

films are made from

Table (4) shows deferent in variety and range from radiology film
film of Types Speed Variety Range
x-Ergonom 90 1.92 2.02
Dent Cea 93 1.83 2.27

Kodak 95 1.68 2.46
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Fig (1) shows between log mAs and optical density all the x-ray film

J

Conclusions

1 -The range and the variety are in re-
vers properties as for the range and
speed they are of forward propor-
tion.

2 -The relation between dose radiolo-
gy and average exposure that liner
relation.

Recommendations

1. Using of new modern techniques in
medical imaging.

. Test the quality of X - rays periodi-

cally.

. Improve the quality of the radio-
graphic image ,by bringing the best
films and chemical appearance of
images.

Assign health physics to apply ICPR

instructions.

References

1 .Antonuk L. E” |Electronic portal im-
aging devices :a review and histor-
ical perspective of contemporary
technologies and research “Phys.
Med .Biol:47 :2002.R31-65

2. Antonuk L E” ,a-Si:H TFT based
active matrix flat-panel imagers for
medical X-ray applications ““,Thin
Film Transistors ,Materials and

Processes Vol :1 Amorphous Sil-

icon Thin Film Transistors , ed Y

Kuo) Boston Kluwer395- :2004:1.(

.,484



dudlyell deoladl-dyuil d s - duolellg dygu il Sluwlyadl ddoo
141 J{ 02023 ng__gi-cl,;j__q_éJngJ.c-E,JLUIJ.L'_z.oJl-QgpL_eJlg ALl el

3 .International Commission” on Ra-
diological Protection of the Pen-
tient 1n X-rays Diagnostic((*
TCRP))Publication Per amen Press
led Oxford.(2019)

4. L.LE .Antonuk ,K-W Jee .Y .El-
Mohri ,M .Maolinbay ,S .Nassif ,X.
Rong ,Q .Zhao ,J .H .Siewerdsen,
R .A .Street ,K .S .Shah” ,Strategies
to improve the signal and noise per-
formance of active matrix ,flat-pan-
el imagers for diagnostic X-ray
applications “,Med .Phys:2014:27.
.289-306

5. D .Porquet and J .Dubau .X-ray
photoionized plasma diagnostics
with helium-like 1ons .Application
to warm absorber-emitter in active
galactic nuclei .Astron .Astrophys.
Suppl .Serd495-514 : (3) 143 :2000 ,.

6. Tirada ,N ,.Dreizin ,.D ,.Khati ,N.J,.
Akin ,E.A ,.and Zeman ,R.K .Imag-
ing pregnant and lactating patients.
Radiographics—1751 :35 :2015 .
1765

7 . Peter Vock .Clinical perspective on
diagnostic X-ray examinations of
pregnant patients .European journal
of medical physics—43:165 :2017 .
171

8 . Angel ,E ,.Wellnitz ,C.V ,.Good-

sitt ,M.M ,.Yaghmai ,N ,.DeMarco,
J.J ,.Cagnon ,C.H .et al .Radiation
dose to the fetus for pregnant pa-
tients undergoing multidetector CT
imaging :montecarlo simulations es-
timating fetal dose for a range of
gestational age and patient size .Ra-
diology227-220 :249 :2022 .

Woussen ,S ,.Lopez-Rendon ,X,.
Vanbeckevoort ,D ,.Bosmans ,H,.
Oyen ,R ,.and Zanca ,F .Clinical
indications and radiation doses to
the conceptus associated with CT
imaging in pregnancy :a retrospec-
tive study .EurRadiol:26 :2021 .
985-979

10. Dreizin D ,Munera F .Blunt poly-

trauma :evaluation with-64 section
whole-body CT angiography .Ra-
dioGraphics.631-609:(3)2012:32

Il .Bajc M ,Neilly JB Min-

tati M ,et al .EANM guide-
lines for ventilation/perfusion
scintigraphy .I .Pulmonary 1im-
aging  with ventilation/perfusion
single photon emission tomogra-
phy .Eur J Nucl Med Mol Imaging
1370-1356:(8)2019:36

12. Raman SP ,Johnson PT ,Deshmukh

S ,Mahesh M ,Grant KL ,Fishman
EK .CT dose reduction applica-



Characteristics of X-ray Film Used in Diagnostic
in the College of Dentistry - Tikrit University .....

Radiology
Yasir K. Mohammad , Muataz A. Majeed

|| 142

tions :available tools on the latest
generation of CT scanners .J Am
CollRadiol.41-37:(1)2020:10

13 . Rffar ,PJ Allisy-Roberts” Phys-
ics for Medical Imaging “London-
University of Birmingham(2021)

14 . Kelly.JP ,Trout .ED “Radiog-
raphy Modern in dusty “from-12
pulse x—ray equipment Radiology
report.(2021)

15 . Xiance Jin” Evaluation of Large
Area Polycrystalline CdTe Detector
for Diagnostic X-ray Imaging “To-
ledo University(2011)

16. berkhout,W.E,.G.C*,A comparison
of digital and film radiography in
Dutch dental practices assessed by
questionnaire ” Dentomaxillofacra-
diol31:93-99 :2018

17.V .Tsapaki” Radiation protection in
dental radiology — Recent advanc-
es and future directions ” Physica
Medica (2017)44 page222-226



