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THIS HANDOUT

THIS IS A SIMPLE GUIDE TO THE BASICS OF THE DARK
ROOM, WHICH | HOPE WILL BE HELPFUL. THE ONLINE
LECTURES CAN EXPLAIN ANY HIDDEN TOPICS

Good luck
The Author

DARK ROOM “Lecrunce Fandoud” Dr. Ahmad Moghtar Abodakal, MD
DGR 778 2 B
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THE DARK ROOM
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DARK ROOM

. Dark room :

The place where we are dealing with sensitive radiographic
films, as

Fill & remove Films in Cassettes

Film Processing

. Dark or semi-dark during Processing works

. As a Room = It has components.

Such as:

safe light, ordinary light <« Processing Tanks, Film holders
=» Criteria of Dark Room:

Like any room has components and criteria.

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

Location

Central
X-ray room X-ray room X-ray room
1 2 3
Cassette hatch
/
R
X-ray room
Automatic 4
processor
Viewing area
Film sorting ——=

Dr. Ahmad Mokhtar Abodahab -
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Area

v" Minimum floor area of 10 meter 2
v'  Ceiling height of 2.5 - 3 meter

v' Size may be reduced depending upon the department needs

JIL& || N ||
‘ ol

1.m

Rectangular is better than square -
—  Better use of walls
-~ Fewer moves of technicians

Dr. Ahmad Mokhtar Abodahab
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Components

1- WALLS
— Solid

- Non-dark Paints reflect light
- FEasy Clean
2- CEILING

- Enough height , reflect light , no cracks

3- Floor

- not woody, not cement,
- Easyclean

- Not slibbery

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

* SINGLE DOOR SYSTEM

* DOUBLE DOOR SYSTEM

. MAZE TYPE ENTRANCE

. LABYRINTH

e ROTATING DOOR SYSTEM

SINGLE DOOR DOUBLE DOOR

“<T0cm

ol

]

Dr. Ahmad Mokhtar Abodahab -
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Role of these types of entrance 7

Prevent light from entering the room allover the time

— Avoid work failure due to the wrong light

Cassette Hatch

It is a cassette flow path
from & to the Dark room,
for easier transport

Dr. Ahmad Mokhtar Abodahab -
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Water source

Enough
In & out
Hot & cold

For cleaning

R N X X

Processing works

Electricity sources

. The dark room should
include enough sources of
electricity, For:

— Light

— Aeration

—  Heating fluids

— Automatic processing

Dr. Ahmad Mokhtar Abodahab
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Temperature & Aeration

* Avoid over heat & humidity
e Temp18:20c

* Humidity 40 : 6- %

Dark room Design

" Good separation of Wet & Dry zone

= Good arrangement according to the steps of

use

" Enough equipment.

Dr. Ahmad Mokhtar Abodahab -
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§
| -&
K

2

g

I

I SAVHL BN
SHIVE O ANO INGI4 OTTIENY

Wet zone & Dry zone of the dark room

Dr. Ahmad Mokhtar Abodahab -
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Cassette storage rack
Film hopper

/\
71
4

) .

Cupboard and waste bin

=t

A darkroom dry bench system. (Courtesy of Wardray Products Ltd.)

Dr. Ahmad Mokhtar Abodahab
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DARK ROOM Equipments

Film Hopper
ad8Y) oy 383 Y ga

\ :“3‘\\
Ui

Dr. Ahmad Mokhtar Abodahab -




Wet Zone Components

Manual
Processing Tanks

- UPEsa A
Liguiif dvwnloger 4

Dr. Ahmad Mokhtar Abodahab -




=> Film Hangers or Holding frames:

1- Channel hanger

U shape

2- Tension Hanger or
Clips Fastener

Squre with clips

-Difficullt to clean
-Film bowing during use

-Fracture of moving part

.=Loss function

-Borders of it covering film

edges > non processed

-Need more experience
-- Film injury by sharp

clips

edges
—_—, — f{_ﬁ_if %—‘
'———‘;—‘N ‘I—H < - I‘l
eter) "!‘_——' = X ’j ' & h
—r 1 (= et \ Il

Y A et
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Other equipments: ) 44
=» Dental film Holders ::!3
= Timer ::i
=» Thermometer 4l :

0

=» Light system

F

Dr. Ahmad Mokhtar Abodahab -
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Dark Room Light

dale
ordinary

Dr. Ahmad Mokhtar Abodahab -




1- Ordinary Light sl ¢ sl

»  for works other than dealing with films.
= Fnough for the area.

= [ight On design,

Must never be accidentally opened.

2- Safe Light

= 2 7Types .

1- Direct 2- Indirect

=  No absolutely safe light

" Red ororange ....but not blue

Dr. Ahmad Mokhtar Abodahab -
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Direct Safe Light bl ;oY) ¢ gl

* Onthe wall or ceiling

e About 15 watt

e >1 mdistance from films

Indirect Safe Light sdilua il ¢ gl

* Upto 25 watt

 Directed upward & reflected

e Height2.5,3.5m

SAFE LIGHT NEEDS repeated
safety tests

Dr. Ahmad Mokhtar Abodahab -
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K-RAY
PRODUCTION
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DARK ROOM

Wilhelm Roentgen,
Professor of Physics,
discovered X-rays

in 1895 —accidentally—

while testing cathode rays.

Cathode ray tube

Dr. Ahmad Mokhtar Abodahab -
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Dischorge Nbe
(cothode roy Nbe)

The 15 Film : human X-ray of his wife's hand in 1895

Dr. Ahmad Mokhtar Abodahab -
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X-RAY PRODUCTION




kV—-mA - & Time mAs

DARK ROOM

kV = Kilo Volt

mA = mili Ampere

Time mAs = milli Ampere / Second

Prefix Decimal Size in
Abbr. 5
name size thousands
K kilo- |03 1,000
™M mega- I 06 I '0002
G giga- 10° 1,000°
“F tera- |012 | .0004

Dr. Ahmad Mokhtar Abodahab




DARK ROOM

> kV is controlling X-ray penetration
» mAis controlling X X-ray amount

> MAS = time of exposure

:Exposure Factors ga < W@

S0 b g Aty gl (o o AU At o LA e Ky ) Jalgoll 8
e

o8 asdVl 2] UM 39iVlg 5658l oo gl 359 g KV clgd ol 1
LalSy .aeiVl @dlb osl; clgdgliSl 315 LalSd Ayl apVl @l pSxiy
plusVl Blyis] e 15,08 03l duandl deiVl dlb ol;

S8l 0 diaindl Slig Yl ol punol (olundl 15 LodS :MA yueol (oilundl .2
gl @iV &408 53b;5 | b Low gVl |

g asbVl a,08 lpso olj aiVl gli] 60 3l; WalSd taedVl gli] 810 .3
aglilly gl
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 DARKROOM |
X-Ray Click ON

e 15 Click — Preparation 2>

— Cathode filament: heat

— Anode disc: rotate

« 2" Click : X-ray Production

Dr. Ahmad Mokhtar Abodahab -
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=3
q

X-ray Production
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X-RAY TUBE

X-rays are produced when :

fast-moving electrons = suddenly hit the Anode, 2
converted into X-rays

(1% of electrons give X-ray) and (99% to heat).

e X-ray tube consists of :
> Evacuated glass envelope
> two electrodes :

o(cathode) negative electrode
fine tungsten coil or filament
e(anode) positive electrode

smooth flat metal target Disc,
usually of tungsten.

- The filament (Cathode / -Ve) is heated by =
passing an electrical current - that emits
electrons.

- The free negative electrons = leave —ve
cathode - attracted by the positive anode.

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

/,=/,/;".‘})de cat

\

| DARKROOM |
hodM
E, —

- f electrons
I
glass tube lead casing
oil
window
metal
shielding
X!

X ray

t: =

oo/

\

\ ‘;
b

@

X-ray Tube

Dr. Ahmad Mokhtar Abodahab



Why X-Ray Tube is Vacuumed ?

* Vacuum, =2 Electrons not hindered in
any way, =2 hit the target with a

velocity about half the speed of light.

X-ray port Aluminum housing with inner leakage

i i Aperture . radiation protection (lead layer)
uminum filter

+75 KV receptacic

O
- ex
‘ be
\
Ball bearings in Stator coils of the Origin of X-rays X-ray tube housing -7
vacuum squirrel cage motor (focal spot) assembly - e

¢ & = Vacuumed
@%= Hinder

Dr. Ahmad Mokhtar Abodahab -
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Structure & Why -

Why vacuum ? No 02, avoid more heat &

cathode oxidation of

Why Pyrex glass To resist over heat

envelop ?

COT7 LR CORTALTD & to avoid X ray scattering in all

direction

Why Oil around ? For good cooling

Why Steel envelop ? For good protection

Why Aluminum filter ? ) )
For Filtering of low energy rays

Dr. Ahmad Mokhtar Abodahab -



1 X-ray Properties :

v'Electromagnetic waves

v'Light velocity

v’ Pass straight

v Non visible, Non charged
v Highly penetrating

v" Blacking radiographic film

Absorption 4w joals)

! Adl S il
Cleatyl ey J80 L

Scatter jad
o Penetration sl 1588
flx"‘*:'"/
A
RADCLASS.NET -
bl Jifiuso

loio Jolgz 612 (e UluuVl puws 2o il asui V] Jels 1oz
il - 6,1 sa9l = aSlocwdl = duwll a2Vl @l
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Historical View

e 1889, William Rdntgen discovered X-rays
® Glass was the main material of films till W.W.I
® Then cellulose nitrate

® Until it becomes of current shape

[ X-ray Film Layers ]

® 7 Layers

® 2 main components :
- Base 4wluy) aladl” 3acld”
- Emulsion 4wlaall saldl
& 2 other components .
- Adhesive material
- Super coating layer

Dr. Ahmad Mokhtar Abodahab < Y >
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X-ray film 7 Layers .

Overcoat or abrasion layer

=0
Emulsion —> 1HHHIIHITITITN

Adhesive layer=" K }

'] (\150—300 um
| .
Base . Yy

* e - 3-5 um

Dr. Ahmad Mokhtar Abodahab < A >
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1- Base
Transparent
Light blue € (pll 7
Flexible
Fixed Dimensions

non inflammable

O O O O O O

Water proof “

2- Sensitive emulsion

Silver lodide - Silver bromide

Sensitive material, when exposed to light

& Xray =2 Form image . KB > & No3
° On both sides of Film x | a
®  Fixed by adherent layer
®  Protected by protective layer E‘ .
| = *L .
K| J

N \3
L '

Dr. Ahmad Mokhtar Abodahab -
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Sensitive material Grains (2 Types)

» Fine grains 438, Clua

P Larger grains <Soew Cilus

» According to temperature & mix velocity

» Rapid mixing & low temp.—> Fine grains

»  Slow mixing & high temp.—> Larger grains.

® Sensitive material is composed of
AgBr 90:99 %
Agl 10:1 %

> WHY ?

» This Mix is more sensitive

Difference between
Fine & coarse Grains?

More mix = More film sensitivity.

Use of one type = less sensitivity .

Dr. Ahmad Mokhtar Abodahab < ¢ >
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How to deal with X ray Films ?

© D@00

® Film boxes

» Films inside plastic
bags

» water proof

» Light proof

* Film Storing :

*  Film sensitivity is lost over time
but Good storing = longer life
*  Avoid harmful factors, which are :

Dr. Ahmad Mokhtar Abodahab < £\ >
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Avoid exposing stored films to :

Light

Radiation

. Temperature

Weight

Ideal Storage Factors :

v' Temp <20c

v Humidity 50 : 60, cool & dry

v" Away from any source of radiation
v'  Boxes in vertical manner

v'  Clear visualized expire date

Dr. Ahmad Mokhtar Abodahab < ¢y >



Size of The Films

© MO0

Standard “inches”. Metric:

+8"x 10" * 18cm x 24cm
*«10"x 12" « 24cm x 30cm
*+ 11" x 14" + 30cm x 35¢cm
¢ 14" x 17" *« 35¢cm x 43cm

You can simply Memorize it as :

= /ncm:
13 x18x24 x30x40 cm
35 35 X 35 X 43
= /n inches :
8x10x12x 15
14 X 14 x 17

Dr. Ahmad Mokhtar Abodahab -
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Data must be on any X-ray Film

1. Name of Dr of Hospital

2. Patient name & number

3. Examination date

4. Site & type of exam

5. Timing of sequence scan eg, IVU

Types of Films

According to
Sensitivity :

According to
Screens Used :

-Blue Sensitive Films

- Green Sensitive Films
-Non-Screen Films

- Panchromatic Films .
(Direct Exposure ..as

dental) According to
Coating :
- Screen Films :
-Single Emulsion
= Single Screen
- Double Emulsion
="Double Screen

Dr. Ahmad Mokhtar Abodahab < » >
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Non screen Films i.sis cis s o psis Sl

® Sensitive for X-ray only

® Manual & Automatic Processing

® More Thick sensitive layer

® Need more fixation time

® More detailed image = used in

mammography & bone imaging

Dr. Ahmad Mokhtar Abodahab
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Mammography Films

For breast imaging

* One side covered by a sensitive layer.

*  Very fine grains 2 , More detailed image
. Without intensifying Screens

. 18x24 & 24x30cm

. Manual or automatic processing

Dr. Ahmad Mokhtar Abodahab




Dental Films Lwy! ejé\

 Very small sized

e Used with its cover

New Types of Dental Films

*  Processing Fluids are located with

in a separate bucket with the film.

*  After exposure, squeezed = mix

with film = image processing

Dr. Ahmad Mokhtar Abodahab



DARK ROOM

But
> Laser Prints Films

Is the main & dominant
now !}

Dr. Ahmad Mokhtar Abodahab -
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INTENSIFYING
SGREENS
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DARK ROOM

Intensifying screens

 aredevices used in the x-ray cassette to intensify the
effect of the x-ray photon = by producing a larger
number of light photons.

Principle of work

. Fluorescence :

material absorbs energy from X ray and re -emits it as a
visible light

Importance

X ray is non visible, but the Screens convert it to light
* X ray films are more sensitive to light many time > X ray
so let us know

INTENSIFYING SCREEN .

That it intensify X ray action > better image & less dose

Dr. Ahmad Mokhtar Abodahab -



= 2screens are present, one on both

sides of the cassette

=  Some films used with a one side

Screen

_eg. Mammography or without screens.

DARK ROOM

Dr. Ahmad Mokhtar Abodahab
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Flurescence in

 Olive oil has the criteria of fluorescence, i.e.

it has the ability to absorb light & re-emit it.

Dr. Ahmad Mokhtar Abodahab < X >



Formation of X ray Image

* 959% of the light emitted from the screen
e 5% only from the direct X-ray effect.

Film

Advantages of Use

. Magnify the effect of X-ray on Film -
— Less dose of X-ray & shorter time
— Less harm for the patient
— Longer life of X-ray Tube

— Use of portable apparatuses with its
smaller (Lower) tubes

Dr. Ahmad Mokhtar Abodahab < oy >
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Structure

Shape : white board

Thickness : (About 0.4 mm)
= Dimensions: As cassette

=  Component: 4 Layers

Base sxcld -)
Reflecting layer 4wslall 44l -¥
Phosphorus layer 4 siudl) 4idal) -
Protective plastic layer 4:lasl) 48 -¢

E £
d d
g 9
¢ ¢
S S
& Reflective Layer =
3 3
| Base |

Dr. Ahmad Mokhtar Abodahab -
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 1-BASE ]

. Plastic Board

= thickness 1 mm

n Carrier of sensitive material

=» Criteria of Base Material :

Inert

Radio resistive

Radio transparent

Humidity resistive

Flexible & smooth

Dr. Ahmad Mokhtar Abodahab < o >
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Radlell Ky LIl -T

e Very Thin

«  Light reflecting
. .Magnisium Oxide or Titanium dioxide
asrilidl) das) UG o) agaaitall A

Reflect light photons to film & improve image

wWith

. »
Y270
vr ILN

out

Dr. Ahmad Mokhtar Abodahab < oV >
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' gy gtagull KLl I

= Active layer

= Convert X ray to light

= 3 substances are used :

= Catungestate aslSll Qs [oleal & Most used

N IR
=  Barium salfate & lead salfate s Ll el
Laba )

e (Calcium tungstate (CaWwO04):

blue light

 Lanthanum oxybromide (LaOBr):
blue light

e Gadolinium oxysulfide (Gd202S):
green light

NB. Posterior screen is more thick = less X ray reach it 2 to
compensate photones on both side 2 homogenous images on

both sides of the film

Dr. Ahmad Mokhtar Abodahab < oA >
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1-Ca 2-Barium lead 3-Zinc
Tungstate sulphate sulphide
*Most
common
«*=33500:5 | *=»3000:4700A *=33900:5500
200 A A
.e. l.e. V.
ultraviolet, * intensifying>Ca b.&green
violet & Tungstate . *were used e
blue (to low kv
which film is
most
sensitive)
SO *=> afterglow
*ITIS *large grains
/deal so Not used

Film Types & Sensitivity

v’ conventional films:
sensitive to ultraviolet and blue lights

v’ Polychromatic films:
sensitive to ultraviolet, blue and green lights

Dr. Ahmad Mokhtar Abodahab -




13lyll i,

" Plastic protective layer
=  Very thin

=  Transparent & water proof

Screens Care

Avoid
. Direct toutch , Remove fonger prints by peace of

cotton
. Processing Fluids = Destroy screens

. Electrostatic charges = remove by opening

cassettes or using special spray .

DARK ROOM
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= Relative number represent screen activity .
= (lassified as :

Slow Medium High speed
speed speed Aoty
Lk A g
0.5 1 2 125

(it is the base of
comparison )

Smallest Average Largest
crystals crystals
Thinnest Average Thickest

*screen speed is related fo

1- Size of crystals of phosphorus layer
2- Thickness of phosphorus layer

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

a I
o P
4 o8il) Jule
INTENSIFICATION FACTOR
o )
y = Time of exposure with out screen /

Time of exposure with screen

il i g AaiY) AeS JIE ¢ sl = gV ) Loy
Gl g g, AndY) A4S 33k ) = Lealadtinl aae (8 )3 =
ol

sl e/l alh g el il G ddlle
Qgsiil) Jale = 1l Aladinly

4l 1) G

Y= V¥ = LE Jale .

4 ghall 71 1Y) aladiinly

A5

AU ¢ el I o) e s
Cilucal ¥ ALl o dady)
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Processing Steps :

1- Preparation _wuasill
2-Development &Y
3- Rinsing &l
4-Fixing <l
5- Washing Jawsll

6- Draying —ésxill

Dr. Ahmad Mokhtar Abodahab -
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1- Film preparation
. Remove Film from Cassette to Hanger

. Must be with :

—  Dry hands
— No folding

—  Not exposed for safe light for long time

2- Developing : Convert image from latent ot manifest .
3- Rinsing :
»  Film rinsing in water to remove excess developer

P  => rinsing may be a stop path

Stop Path:
Lgd 0S¢ ddmd Luaaa Bala o Sl 34 (g giay a8
7 ool AN jelial) Jerda iliy -
" gl A Gfiall Auaes o Blial) LY

4- Fixing: Remove non exposed sliver halides
& Fixing those Exposed

5-Washing :

Remove excess Fixer on film

6- Drying

Dr. Ahmad Mokhtar Abodahab -
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Developer
FUPI
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| Developer Components

-Weak Alkaline
- Reducing agent

1- Reducing Agent

e 2- Restrainer .
— . 5- Activator

* 3- Preservative. . 6. antiSwelling
) 4- §uffer . 7- Sequestrating agent
e 8- Solvent

FUNCTION OF DEVELOPER

. Source of electrons =2 reduced exposed silver halids 2>

convert it to black ions

. The more sensitive for exposed halides only , the better
developer

. Really , it affect both exposed & non exposed ....but much

more rapid on exposed = so avoid to leave film for longer

time in developer.

Dr. Ahmad Mokhtar Abodahab -
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Types of Reducing agents in Developer

sall 8 daadiicall A Al 3l gall £) 6l
1- High energy Agents (as METOL or Phenidone

. Work on superficial layer & rapid
2- LOW energy: = eg. Hyperquinone

Work deep & slow , So equal mix is used

Activator “Accelerator”
Jdaall g adidall

= Developer PH=95:11 ..... Not > 12

*  Alkaline 4% 33
. Open pores in gelatinous material
aldll mdans Ao 4iiBhall 3alall 8 alus 88 e ae i
o huleall sald) pe eladl Jeli lasiy o) iny Lea
*  PH VY (e uehdla ¥ ol
. PH>12 -

aldll cali 5 Leilhy ha ~latil g ¢ AaiBhall Balall ae Jésall X)) Jel

Dr. Ahmad Mokhtar Abodahab -
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B
Restrainer “Antifog Agent”

¢ el Clcall ga Lo ld) . b€l Clual/éigon aia sik

oA 15 ae pedaddl Jeldll dagn Alall 3 e (8 sy Clua s =

i Al e
AxdD Lz yria aad) Ciladledl JI 380 5aly salall s a 8 13

o sl g ) e g ot Jlie
E.g. Potasium bromide -

Benzotrizol

Developing Tank
Stainless Steel & PVC Model

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

Solvents cityiall

. W ATER Isthe usual Solvent & Diluents.

. Advantages :
— Cheap
— Available

. Disadvantages :

—  Excess Fe, Cu, 2 Fogging.

Forms of Developer

e 1-Powder (s>
e 2-Conc. Liquid S« Jila

Dr. Ahmad Mokhtar Abodahab -
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Preparation of Developer

1- Powder

dallaal) 48 jall Gl oS0 Sigli (il 4] Jaia 4 pe AL -
Ay ol &8 o) sy -

:\ﬁaszmjcei~’é)\ﬁz\;)$‘;¢w\aéhb\# -

% Bl
> Ll S5 cdeveloper “bag 17 shaw ) @b )35l cacal -

=) YY) alad s Jaaldld) (8 A5 ¢ “hgag 27 Y 5 gaall Cal
gredl g o= = ¢~ g
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2- Concentrated Fluid

. Mix with water of ammount
as described on the bottele

Time of Developing -

should be enough for developing image .

Factors affecting time of developing :

—  PH of developer
—  Film agitation = more reaction = les
— Temperature . of Developer

Temperature of The Developer

. Ideal 20, Not< 16 ¢
. Practically 5 min at 20 ¢ = best image with less fog
*  More temp. =2 Less time of developing

18 c 6-5 min
20 5-4
22 4-3
24 3-2

Dr. Ahmad Mokhtar Abodahab -
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Agitation = Shaking Film

. Role :

— Remove bubles on film surface

— Mix developer components

. If no agitation :

— Bubbles on film, prevent contact of
developer - “Air Bell Marks”

Dr. Ahmad Mokhtar Abodahab -



Developer Expire

4 Developer New is clear , while expires is turbid.
Causes:

4 Non cover - air oxidation = expire
4 Lose of alkalinity, due to
H ions
Bromide ions
4 Preservative decrease concentration, due to :
J Vaporization
. Biscuit & Tea physical loss

Factors affecting Developer age :

1. Temperature - more temp = less age

2. Larger films = more exhaustion

3. Double face films > more exhaustion

4, Harder film = more developer .consumed

l.e. higher temp. , harder film , Larger film ,

Less
Developer
Age
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REPLENISHERS 445 ol) &fdine

ALEE g ant g Baley  jelaall ciliay Jilu A .
(a4 il et Cuulie daa g gidl 5 Hehaa g i S e
Eg. ORWOR11R =2 For ORWO T 11 .

Kodak D 19 R for Kodak D19 —
ok Lt eladll e aanall (uS i Ciliay D
A 2 sdll e o) 385 D

(Restrainer) s e oelsislare -

**Forms : Powder or Conc Fluid
Methods of Replenishing

1.Topping-up Method : s siuall silc]
> By keeping developer level in tank

> Adding replenisher once or twice daily
2. Adding according to develpoed films area

Llikall 2 MY (o Anliwall (i (5 jlar Lo o) ald £4 /0 Ma ) Giliay
3.5:45L = odWl”
3. Adding Developer to resume same level.
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 DONOTADD WATER AT ANY TIME.

Developer Expiring Date gLl 4adla 5 id

i S 08 MY B ead a jedae ) AnDasE

1 e o o

POLL P g REEPYTS S sas Andlall i jelaall PNRENY

_éw\gw\jgjﬂ\gdjSuaﬁjcﬁw\:dh

Y Cgie e (ob dpeaily da i 017
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-~ .-:'-HH"'\-\.
'-EE Don't Forget ....Composition Of Developer

. 5- Activator

. 1- Reducing Agent

. 2- Restrainer . 6- Anti Swelling

. 7- Sequestrating agent
. 8- Solvent

. 3- Preservative.
. 4- Buffer

Laid a3 i) o L) s La
Blaia jglial) S QT () e

Dr. Ahmad Mokhtar Abodahab -



DARK ROOM

2- Rinsing or Stop Path

P Substance :

- Water or
- Water + 1-2% Acetic acid.
- 20% Na metasulphite.

> Role:

1- Stop Developing Process.

2- Prevent Fixer contamination by Developer.

=> /n Rinse path, Film left for 15 — 30 sec. with Agitation.

Dr. Ahmad Mokhtar Abodahab -
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Role Of Fixing

1. Prevent further Development.
ediall LLii Caldd -
2. Remove Unexposed Crystals (Milky appearance >
Transparent)

A= 4.;4}7.4 J.u_// Awlwad 50Lad) el jal JJ/J/ =¥

3. Hardening Gelatinous layer.
Ll solall 4y 485 -1

4. Covert Image To Permanent.

Fixer Composition

1. Fixing “Cleaning” Agent. <uil Jale
2. Acidifier. duaas 3ala

3. Buffer. 0 s«

4, Preservative , Stabilizer 4kéla 31l
5. Solvent <

6. Hardening Agent. el g dhulal Jals

Dr. Ahmad Mokhtar Abodahab -
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1 = FIXING “CLEANING” AGENT, aspptill Jald

. Substance:
Na thio-sulphate smisall Gl S o —

osisa¥l i S 5 5 —
* Role sy
Dall” Al e pall Acadll de g g ZOL AN —
& sl 8 i el ) adyga ¢ 4Bl i e
¢ el
dua ypia yall ghliadl Jeati ¢ ddall i dl) 5L 4 —
L AHesl) U ) (a1 o)l e AU

— So Unexposed areas converted from Milky 2>
Transparent.
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ACIDIFIER, 2~ Luiraadl 5Lal)
e Role:

— Neutralize alkalinity of Developer still on the film. &
stop its action 4lec il 5 jedaall &y 48 Alalaa
— Keep Low PH. = Prevent “Dichroic Fog~ il dpcacs lais

o Substances: “weak Acids”

—  Glacial Acetic Acid  or &L/ aaa

—  Sodiulm or Potasium metasulphite = Dual action
Acidifier & preservative.

STRONG Acids not used as it destroy Fixer.

=» Cause: Developer work with in fixer
stain € oWl e bl
Yilow Green eIt =8t PSRyl ST - PR RN
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ABélat) 53Lel) 3 PRESERVATIVE OR STABILIZER

. Role: Prevent decomposition of thiosulphate.
Ol Sl JIAT xia e
. Substance: Na or K metasulphite

Ol A all i 5 ¢ Sl g 5 M oy lellns e
. Decomposition of thiosulphate—> sulphur
prcpipitation = Milky appearance of Fixer.

cUlsedl 4- BUrFer

. Substance: Na Acetate + Acetic Acid.

ol Ml DA + LAl jada e

. Role:
— Keep low PH,
— Neutralize Developer attaché to film.

Dr. Ahmad Mokhtar Abodahab -
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Lolal) 5y j 53ls D= HARDENER

. Alkalis = Softening emulsion.
. Role: Prevent further softening, avoid risk of damage.
o Substance: Chrome Alum , K Alum 4xi) 52l
=» Advantages Of use good Hardener:
1- Decrease Drying Time.

2- Increase gelatin melting point = increase Drying
Temp.
LilSa) = Aadlall aladl Hleaat¥ 4a DU 5yl jall A ja sab ) *
Cagaill 3 e Cila o aladiiud

3- Decrease abrasion damage possibilities. J>& *
LAl Al

SOLVENT 6. cwdid

Water is the solvent.

What are the advantages &
Disadvantages of Using water as a solvent ?
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DONOT FORGET

Composition Of Developer | Composition Of FIXER

1- Reducing Agent 1.Fixing “Cleaning” Agent.
2- Restrainer 2.Acidifier.

3- Buffer. 3. Buffer.

4- Preservative 4.Preservative , Stabilizer
5- Activator

6- Anti Swelling 5.Hardening Agent.

7- Sequestrating agent

8- Solvent 6. Solvent

Dr. Ahmad Mokhtar Abodahab -
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FIXER PREPARATION

Water Temp. Not > 27 c¢.—> avoid speed Fixer

destruction.
Fixer in 2 forms :
—  Powder Single Pack.

— Conc. Liquid. “2 sections”

cudill o U <A ol FIXING TIME

Fixing Time is related to

1. Composition: e
o523 sl i JilS 55 (G g sl @ 5 sa¥) Sy IS 65
2 Temperature 5 ad 4a
- (A2 Vo [As y Ye) il Bae ld ) ja Caed ) LS
. («Dla 0 0 e pedaall 30 da )3 U 2 V) g
Anidhall 4kl jesi sl
3. Mix of Fixer : <ol culdi
. i) Jals oLl Cls € AN Sy (lsd g1
4. Concentrationcs) = alaaiuy! (e 3 e 1 Sl da
Gl Jshal
2. aldll £ 4 Film Type ) gsx s S Jal se ¢ 581 2308

S i e = A she
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FIXER FXPIRE

Date

Causes of Fixer Exhaustion :
More fixed films are lead to

1- Decrease concentration of fixing agent

2- Toping up by added water from film after washing
3- Increase precipitated silver

IN HOT Climates
Fixer is changed double times changing of Developer

Cesfiall s Al Bbal) gl ga¥) b
JQ.EAS\JNMQUA QS i
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FINAL WASHING

Final Washing Tank , is double volume

of Fixer Tank
Should contain running water

Water inter the tank from its lower

aspect & passed out from its upper aspect

Final washing should be for enough time

to avoid salt precipitation on the film.

Dr. Ahmad Mokhtar Abodahab -
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FILIY DRYING
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Types of Film Drying
e 1- Natural (xnb sl
¢ 2-Chemical (SbasS awas
*  3-HotAir o—at—ull el gll

e 4-Roller Drying & s-au¥! caldll

1- Natural Drying (k! cidasl)

¥

* just hanging.
 Avoid Dust
 Avoid Sun

Room Temp 4 all 3 ) ja 4x )
Humidity 4 sk
Air volume

use of hardener in fixer.

Dr. Ahmad Mokhtar Abodahab -



2- Chemical (ApasS sl

e 2 minutesin 70% ethy/
alcohol. Then electeric or
free air draying.

*  Not Routinely used, as it
may attack film base.

e Usedin urgent need to
rapid draying.

Dr. Ahmad Mokhtar Abodahab -
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4- Roller Drying

* Role: Squeeze > remove excess water.
+ Strong air current 40 C.

Dr. Ahmad Mokhtar Abodahab -
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AUTOMATIC
PROCESSING
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Automatic Processing Steps

Developing — Fixing — Wash
No Rinsing
ehall ey a8 a0 Y 1 sl Graneadll e il shadll 8 (3Ll

Automatic Processing Machines

\- Frames Machine (old type)
2- Roller Machin

Film in Dryer

—8 10578 (@5 \Qi’gbo

0 Og

—

According to Machine size:

O

1- Large Machines :

— 1cycle/ 90 sec h Q O

—  150film/H 0
Developer Fixer  Wash of

2- Small Machines Film out

— 1cycle/ 3-4 min

— 60film/H

Dr. Ahmad Mokhtar Abodahab -
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Film Rolling systems
(3 Types)

e Slow 1cycle/7m
. Fast : 3-4 min
e  Super fast : 60 : 90 sec

Dr. Ahmad Mokhtar Abodahab -
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Automatic Processing Machine
Main Components:

1. Transmission System ¢!« ¢ oLl Jail ¢ JaS alas
2. Thermostat
3. Replenishment System
4. Water Cycle
5. Host air source
6. Tanks : Developer, Fixer & washing
f X[ Y
Ay | OEVELOPER FIXER &}ﬁsg%

SCANNER
HLMFEED FI_]-—JL—[_]-‘-L:EV_‘ ° _O_J |
- 190 09100 001100 00l 00 s0_
g =%

® RUBBER ROLLERS
O PVC ROLLERS
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TRANSPORT SYSTEM
COLENTA INDX 45/55

Anti run-back system
with fixer.

— s O S&d D
e - OT 585 o
S F | S0
2 oo loo.lloo - OQ
RS 28| F|1oCHS =)
Lo 620 £loLo 55X
&) o5l Tl )
Lo 620 T lolLo
Lo |1020] 1626 Q)
) ) ) e
S| 1889| |68 o
@) O (e ©<1
© @)
oo ===
DEV FIX WASH e &
(Main-Wash) (54 g

9]

' |
<
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Differences of Automatic Processing :

1- Developer :

- Higher concentration than manual developer
- Replenishment by the same material

- Can be used in Higer temperature

2- Fixer :

- More hardener material

- Replenishment by the same material

- Fixer material is Amonia , Not Sodium Thiosulfate

Dr. Ahmad Mokhtar Abodahab
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Advantages of Automatic Processing

1- Technical Advantages. L8] & fuas

- Fixed processing factors for all films (But cannot
correct factors variability).

2- Economical GH—ai) & juaa Y
Advantages
- Smaller Dark Room
- No need for manual processing equipment
- A smaller number of technicians.
- Less waiting time for patients.

- Avoid faults of manual processing =2 of
less-repeated films = , More tube age

Disadvantages of Automatic Processing

- High Price
- More consuming Acids

- Manual Processing should be present beside it for

emergencies.

- Cannot manage factors faults

Dr. Ahmad Mokhtar Abodahab
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SILVER
REGOVERY
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SILVER & Sensitive Films

- Sliver is a rare material
- 1/3 Silver in films are used in forming images.
- 2/3 solved in fixer

- 6-8 gm of silver can be extracted from fixer.

Advantages of Silver Recovery :

1. Keeping Silver
2.  Decrease Pollution
3.  Economic Value
4. Improve Fixer Functions : In Electrolytic Recovery
Methods of Silver Recovery :
1. sl cuw AIChemical precipitation
2. 2l Y Metallic Replacement
3. s Jalasl Electrolytic Recovery

Dr. Ahmad Mokhtar Abodahab -
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)

BYPASS

LUNE FROM PROCESSOR -’j CONNECTION TO DRAIN

4E8NVII00
SPACE FOR FLOW OF SCGLUTION E

STEEL WOOL B

PLASTIC SCREEN

VOID TO HOLD SILVER SLUDGE \\_&,

|
Silver Metallic Replacement

Bauery

l‘g _~Spoon
‘!—, Ag""
Tt

Silver Electrolytic Recovery

-

AgNOs(aq)
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CHAPTER 8

DARK ROOM
PITFALLS |

Recognize common x- ray error
& How to solve it
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X-Ray Film Pitfalls

* 1-Before
e 2-During
° 3- After Processing “inadequate wash”

Dr. Ahmad Mokhtar Abodahab




1. -Pitfalls Before Processing

. 1- Films Storage Pitfalls

Exposure to heat m radiation,

light , boxes over each others

2- Cassettes & screens pitfalls
-Casette non complete closure 2
Black patches.

- Intens. screens contamination 2
Non exposure below it = white

dots .

3- Film Handling Pitfalls
Crinkle Mark

A ) Bamad = ohall S
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Importance of Crinkle mark ?

e Can be Misdiagnosed as fracture
if occurred on a cortical bone

Dr. Ahmad Mokhtar Abodahab
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Electrostatic Marks

(Static Dot — Brush — Tree)
Due to rapid film handling

Dr. Ahmad Mokhtar Abodahab
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2 Pitfalls during Processing

1- Non agitation Air Bell Mark

2- Low temp. of Acids

3- Film Contamination (By Developer or Fixer)
3- High temperature

Before exposure

Dr. Ahmad Mokhtar Abodahab -
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Contamination of film with Fixer

The fall of a lot of fixer solution on the film

before processing .

Dr. Ahmad Mokhtar Abodahab
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attached, xinLa@{m portion becomes clearly

WW“”"% ‘f‘wmvnm;uwmm J}Mmma the portion becomes
& - DEGUIHL

blackened

TR e R e S .,;:,'?_g et ‘:rs'.-.“ Rt =5
C Fig. 113 > = A ..;'-»jvr F o e

Reducing action of substances in developer

C Topper or zinc salts )
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Faults From Automatic
Processing

 1- Roller Marks
e 2-Jamming of Film
e 3-Insufficient Draying

1- Roller Marks :

— Fine dark lines parallel to rollers

This may due to :
Roller surface irregularities
Foreign matters

2- Jamming of Film
— When insert more than one film at same time
— or Film Twisting inside roller system

3- Insufficient Draying
— Low drying temperature

—  Processing many large films
after each others

Dr. Ahmad Mokhtar Abodahab




CHAPTER 9

BASICS OF
PACS &
DIGITAL IMAGING

See Your Lectures
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HINTS FOR GOOD PRACTICE
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SOURCES & FURTHER READING ;

Dark Room — Prof Dr. Nabeel Khattar

Dark Room — MOH Institute —
PROFF. DR. AHMED FARID YOUSIF

. https://radiopaedia.org/articles/x-ray-film

. https://www.nde-

ed.org/NDETechnigues/Radiography/EquipmentMater

ials/isotopesources.xhtml

. www.voutube.com/watch?v=npFaqH4gP70&t=11s

. https://www.radiation-physics.com/

. Video Lecture — Dr. Ahmad Mokhtar Abodahab —
20216

https://staffsites.sohag-univ.edu.eg/ahmed abodahab
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