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SUEHARY

The work presented in thisz thesis inve;ﬁ%;ates the
response ol different {ypes of s0lid state dosimeiers tfo
radiation. The aim is to examine angd se}ect\gertain ‘

dosimeters which could be usged for megarad dos%netery,

as ir radiation sterilizztion and food preservation
p

The investization includes the dose rance charactersj_
tics arnd the physical_parameters affecting the doge estima-—
tion. The environmenial parameters stuaied were relative
humidity, ‘emperaire, daylight angd wWliraviolet light.

The @ifferent s03id state dozinete 5 investi-~antegd

were, red perspex, clear perspex, Yakrofol, exni cilicate

wrements
for the Z5ur ‘ypes of dosimeters ac well 25 meacuremenss

unirescent pharcmena for s

-

The experimental rorults indicated that :

{1} The maximunm Ttopoince aprears at wavelensilig of 340 nm,
640 nn, 296 nm and 4310 nm ‘or clear percse:, red
perspex, daxrofsl and silicate glass recncetively.

(2} The useful range exiends to 4 Mrad, 3 lirad, 9 Hraq and
10 Mrad for clear perspex, red perspe:n, Uakrofol and

silicate ;lass regpectivealy,

‘
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(3)

(4)

{(3)

TL thernolpminescence mezgurenents in silicate glass
showed a main glow peak at 175°C and s dose range appli-
cabilicy of 0,1-10 Mrad.

Ho effect of iemperature was obtaired aﬁ_22°C, as #@g
temperature increased to 55°C, fading was noticed and
found to be dependent on relative humidity.

An increase in optical density vas observed for
irradicted camples exposed to daylight. When exposed

to ultraviclet light the rate of increase in opntical

density became higher .
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Genersl

v—————e

Egypt has recently establ
Redigtion Research and Technolo
high intensity raedietion fields
irradiation
products and rossitle improvoent

(1)

fabrics

processings, such as

tha

Tationgl Center Ior

gy aiming at utilization of

for the iIndustrial and pilot

o T

voe sterilizetion of medical

rties of egyptian

The center comprises z mega~curie capecliy cobeli-£0

irradiator and 1.5 HeV eleciron zcceleraitcr. IThe center isg
o be asgcompoished onmo2 twe five yrezry zlans., The Tirst 2= con-
I

B A - - .oy ~ = ~ oS v B~ e T2 - " oy al OC\' - D
fined o wThe estagblighment =nd erxvlicetici of Cco Tacllity.

Hewle, There nes Teer an zliiugl rrocessing need TIoova-
luzTe Tia losermsteric metitinslgy carried fut Ior mega~rad
Tiell: es npiied to o tne egypTiian snviroirmental conditiono as
daylight, tenperat.rs =ond relative ~xiiity

Toe wory oridertzien In this tneslis Inmvestligates 1o

T s

atility and limi-zs of zcoaracy
s.re d¢se using some coiizercial

lakrolcl,

the l-cal

“.I...Illlll--___k
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1.1 Radiaticn Processing :-

Cormercigl rediation processing can be devided into tw
parts. The first, invelves pure cremical processing involving
radiation induced effects such as curing, polymerization, and
changing cielectric

reperties, etc. The second part involves
’ p

R3

t
the radiatiorn sterilization ¢f medical arnd pharmaecuticel pro-~
cacts and food preservaticn by irrediation. Ixe two parts are

essenzially different in that tlhe second one involves etnhlcs,

then thne 208t may be counted in Humen -ife or Illness, in the

S T Y] e e laaT Taempmms = el
— e i e 0 LIl CA2L I’4VCE._;..~“5. .

- - - - - = - - ~ <X - - e - B -
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T - S - e T T o re -
sfter oy roZesrsn Tiagco, and pro.ess ocoatrol by oths minito
R P 2T e g mas el Samc i i hygaranws fc
-—---& B —— - - - - - P - — - LR T— - . ——
ey m e AT R - D e s - - ~ e ~pT e - —prie
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e e A - - - - -t i e S S
LIZTETLIIL TC ellleg. [rocLitts s o=z 2. FETZJ_LSBNEd ralliidtilin
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- TR 2 29 - Lo S Fatra

gervgliorn 2y 1lrrgllaTiln L8 STLaoi 1. reEearcn o and leve
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is the Co dbulk irradiastion plants(2’3).

1.1.2 Radiation Sterilization of Xedical Products (¢1§ t-

The use of donizing radiation for sterilization of medi-
cal products is now & well established technology which is
steadily rerlzcing other sterilizetion technigues on grounds
of convenience, economy and freedom from cross-contamination.
Recently, large number of new types of medicel devices, of
wkich many msy only be sterilized by radiestion, has been In-
troduced to medical practice. In the 1mst 1% years, preste-
rilized medical disposables have stimulated a drastic change
in rospitel lesign snd plarning, with less reed for complex
sterilizaticn faeilities. IFurthermore, radiation steriliza-
tign allswe g much wider crnolce ¢ materials to be ased Jor

ggirng thean eny other zterdliration mesnod.

The rodfieticn sterilizaticrs doss internationally scce-
rted as aded.ate; namsly 2.5 wegerads, has been described as
mere then safficdent to will 21l contanirating bacterie.
Trere are iwe iypes o7 iornizing redistion mow in use for
sterilizaticn of medical producte, gazmus radiation =nd nigh-
energy electrons. Gamme radistion 1o the more penetrsiing
ard may be used to proccss thick end dense srticles. Ine
penetrating power of electrens on rze nther hend, Is depens-
dent upon the energy o hick they are accelerated and the

dersity ¢: *the moterial itsell.

‘
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I SR rFa

e o s e s - .
Pedieticy sterilizatic-n of medicsl

%]

rroducts has many
advantages In zhe context of medicgl treatment, parzicularly

in developing countries with denser ropulation and less

{2

appropriste hygiernic coniitions. Inze product is sterilized

‘i

within its sesled container and rermains sterile ag long as

the latter 1s unbroken., The process cffers the opportunity
T
is rot alwars oessible with etean sterilizetion, and doss

ethrylene oxide gacs. 3ince radicsterilired mecical [rouusts

- - - - - - - 3 - - —— b
infusicr se2te ... sTo. Inm o nsritals marionwiile.  fne SXUen-
- - AT m g S = - -~ [ - - - i e =
elcnm ol redicsterilicagTicon Tez.llide TC Varicus NCEILT&L

R T e e m o n s = AmT A A s
T pliles, 2Inms o , Lhzrmeos Tlgel predozTe, DIoLTZiTeal
e e N D e s e - - 3 [ T & SN
iceuers =i surner ivama seove nolezte feesitle, Luagh pratille
B - m S = e e o - N T o e o Paegr Aawmoan
Toog ToriTIve mensire To ogrlleganra parlle Les Th ggClnsT IIiE.
T o o~ - - -——— . - e e LS - o B W - T - ]
LTI ECT LT D SeL Tt lE gl AN TR X LW BLal22L 08
S
o — - S - e L L A e en T L e S s A o T omw s
zLoretue ;E’: LTTIRETIoN LG Tt LAl LEE \:‘5;1-_ gL Z al )e
- o _-..- JR A - [ -4 JE d e o e g s [
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- -
e PR -
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routine measurements and for personnel dosimetery. 3Solid
state dosimetry in its accepted sense is in 2 new development

stage.

1.2.1 Scolid §E§te Dosireters :~

Generally any so0lid meterizl that exhibits at least one
measurable parareter varying as e function of the absorbed
dose “or decse rate™ depcsited in the meterial by scme type cof

cen serve ag She bhases for 2 soiid state
(1C)

ionizing rediction
, . (2) . o .
dosimetry system . S0lid state cosimeters are useful

for four main reasons :

1) For their high density " B800-400C times more aione/c.c.

than zir can “ead ¢ small Zisinerter sizes.

2. Crenzes induc=2 in solids by rzdietion mgy fersist Tor
Long pericds, snebiing total Itse to be estineted at e

A P 2~ e e ¥ = o rrEAE Tran T e I kT
s ..wbuer GCEE~TTEes Can e cosarel LIian o) TnLC-=eT 0N
o
CILETIDETS.,

i
W
{

1.2.2 Radiatizn 3§fect in 5ecli

]

Tre ef ects of radiaticr on so0lid matericls includ

< o o A
Zecoloreticn,redlio=-

O
1
@
ja
Jav]
i
o
o]
—
&
‘e
)
et
[
)
o
O
H

the following chen
(11 N ; (12),

phicteluninescence , radiotnernpluiinescence l.iminescence
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