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X-RAY 
 

   Lecture No.5                                                        د.أسامھ مراد  
 

ray film-Processing of x 
 

Formation of latent image 
     
     Film emulsion photosensitive crystals(mainly silver bromide)play a 
role in image formation..exposure to radiation chemically alters the 
photosensitive halide crystals to produce the latent image..processingthe 
exposed film in developer & fixer converts the latent image into visible 
radiographic image when silver halide crystalls are irradiated. 
    X-ray photons interact primarily with the halide ions by comptons.and 
photoelectric interactions resulting in the formation of neutral metallic 
silver atoms.the sites containing these atoms called latent image sites..the 
overall distribution of latent image sites in a film after exposure 
constitutes the latent image..film processing converts the latent image 
into one that can be visualized. 
     Developers converts silver halide crystals with neutral silver atoms 
deposited at the latent image sites into black solid silver metallic grains 
these silver grains block light from a view box. 
     Fixer remove unexposed,undeveloped silver halide crystals(those 
without latent image sites),leaving the film clear in unexposed areas. 

 
Latent Image

Many x-rays 
penetrate and 
expose many silver 
halide crystals

Fewer x-rays 
penetrate and not as 
many silver halide 
crystals are exposed

Few, if any, x-rays 
penetrate; silver 
halide crystals not 
exposed

Air/soft tissue Bone Amalgam/gold 

= Exposure centers  
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sing solutions:Proces 
   Film processing involves the following procedures: 

1. Immerse exposed film in developer. 
2. Rinse film in a water path. 
3. Immerse film in fixer. 
4. Wash film in water bath. 
5. Dry film and mount for viewing. 

 

Air/soft tissue Bone Amalgam/gold 

Developing
Development centers in crystals struck by 
x-rays are converted into black metallic 
silver

 

Air/soft tissue Bone Amalgam/gold 

Developing (continued)
Entire crystal converted to 
black metallic silver

 
 

Manual Processing

Cold 

Hot 

Mixing valve

Fixer 
insert tank

Developer 
insert tank

overflow tube
drain waterbath (large tank)

water inlet

With manual processing, two tanks, one containing developer 
and one fixer, are placed in a larger tank filled with water. The 
water is maintained at a certain temperature using a mixing 
valve. The film is first placed in the developer for a specified
time, rinsed in the water, and then placed in the fixer. After 
fixing for the appropriate time, the film is washed in the water. 
The overflow tube prevents water from rising high enough to 
enter the developer or fixer tanks.
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Develop       5 minutes at 68 degrees

Rinse         30 seconds (agitate continuously)

Fix               4 minutes (Agitate intermittently;   
5 seconds every 30 seconds)

Wash         10 minutes in clean running water

Hang films to dry

Manual Processing Times

 
Developer solution:* 

       
    The developer reduces all silver ions in the  exposed crystals of silver 
halide(those with a latent image)to black Metallic silver grains. areas 
with many exposed crystals are denser because of their higher concentr   
-ation  of  black metallic silver grains after development. If the developer 
remains too long in contact with silver bromide halide crystals that don't 
contain a latent image , it slowly reduces these crystals also,thereby 
overdeveloping the image.  
     The developing solution contains four components;all dissolved in 
water : 
Developer….activator(alkali)…preservative… restrainer. 
Should replenished daily at a rate of 8 ounces/gallon. 
(agitate the hanger carrying the film in the developer solution mildly  for  
5 seconds to sweep airbubbles off the film ..leave the films in the 
developer for predetermined time without further agitation) 

 
Rinsing: 

sion swells,becomes saturated with After development, the emul      
they're  beforegentle agitation  continueswith  30 secondloper for vede

placed in fixor. Rinsing is typical for manual &not used for automatic 
processing.   rinsing well : 

• dilute the developer 
• Slow the development process. 
• Remove the alkali activator,preventing neutralization of the acid 

fixor. 
 

Fixing solution* 
     Primary function is to dissolve & remove the undeveloped silver 
halide crystals from the emulsion.Harden &shrinken the film emulsion. 
Should replenished daily at a rate of 8 ounces/gallon.  
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Fixing solution contain four major components,all dissolved in water: 
     clearing agent(ammonium thiosulfate..hypo),acidifier,preservative,and 

&  s10 minute(place the hanger & film in the fixor solution for hardener.
agitate the hanger carrying the film mildly  for 5 seconds    of every 30   
seconds  to sweep airbubbles off the film & brings fresh fixor into contact 
with the emulsion) 

the processed film is washed in a sufficient flow of :Washing after fixing
to ensure removal of all )at least 10 minutes(or an adequate time water f

thiosulfate ions&silver thiosulfate complexes. 
 

Dark room equipments:* 
 

• The darkroom should be at least 1.2x1.5 m. 
• Lightproof(important requirement) 
• Well-ventilated.. 
• Comfortable room temperature.. 
• safelighting is low-intensity illumination of relatively long 

wavelength(red)that dosenot rapidly affect open film but permit 
one to see well enoughto work in the area.should have 15 watt 
bulb..x-ray films are very sensitive to blue &green regions of the 
spectrum,&less sensitive to yellow and red wavelengths.film 
handling undersafe light should be limited to about 5 minutes.. 

 
Safelighting (continued)

The safelight should 
have a 15-watt bulb 
(older style safelight) 
and be mounted to the 
wall or ceiling at least 4 
feet from the area where 
the films are unwrapped 
and loaded into the film 
processor.    

15 watt bulb

4 feet 

red filter

15 W
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Manual processing tanks: 

•   All dental offices should have tank processing. 
• The tank must have hot&cold running water… means of 

maintaining the temperature between 60&75 degree F(monitored 
by a thermometer  placed in the major tank). 

• A practical size for the dental  tank  is 20x25 cm,that can serve as 
a water jacket for two removable inserts that fit inside, the 
developers(usually placed on the LT- side),the fixor(on the RT-
side).all the three tanks should be made of stainless steel(which 
does not react with the processing solutions and is easy to clean) 

 
 
 
 
 
 

tomatic film processing:Au 
 
       Has a no. of advantages(most important is time saving)requires only 
4-6 minutes(develop,fix, wash,and dry a film). 
Many dental automatic processors have a light-shielded (daylight 
loading)compartment in which the operator can unwrap films &feed them 
into the machine without working in a darkroom(not need to work in the 
dark).when extraoral films are processed ,the light-shielded compartment 
is removed to provide room for feeding the larger film into the processor. 
    Density &contrast of the radiographs tend to be consistent.however, 
because of the high temperature of the developer & the artifacts caused 
by the rollers,the quality of films processed automatically often is not as 
high as those carefully developed manually.with automatically-processed 
films,more grain usually is evident in the final image.Tthe equipment is 
expensive & must be cleaned frequently and  break  down to the 
equipment may occur. 
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Automatic Processor

insert fi
lms

developer
fixer

dryer

wash

The photo below shows the insides of an automatic 
processor. The wash section is located below the 
drying rack. (See diagram on previous slide).

 

Daylight  Loader

Daylight Loader
A daylight loader may be used if there is not enough 
room in the dental office for a darkroom. It can be used 
for intraoral films only (pans too large) and should be 
located in an area with reduced lighting. The unopened 
film packets are placed in the loader through the lid in 
the top and, after closing the lid, the operator reaches 
through the rubber cuffs, opens the films and puts them 
in the processor.

lid

rubber cuffs 
 
 
 

Common causes of faulty radiographs: 

 
..orrprocessing er :Light radiographs 
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• underdevelopment(too low temperature,short time) 
• Depleted developer solution/ excessive fixation.. 
• Diluted or contaminated developer. 

                                Too great film-source distance.                                    
                                 Film-packet reversed in mouth. 

. 
 

:errorProcessing  Dark radiographs: 
• Overdevelopment…….too high developer concentration. 
• Inadequate fixation. 
• Accidental exposure to light. 
• Improper safelight. 

                             Overexposure: excessive(mA,pKv,time) 
                             Too-short film-source distance.   

 

90°F 95°F68°F 80°F

Developer too hot

5 minutes development time for all films

If the films are kept in the developer for the correct 
amount of time but the developer is too hot, the 
film will get darker as the temperature increases 
(see below).   

 

All films processed at 68° F

15 min. 20 min.5 min. 10 min.

Too much time in the developer

If the films are kept in the developer too long, even 
though the temperature is correct, the film will get 
darker as the time increases (see below). Notice 
that the effects are less pronounced with changes 
in time than they are with a change in temperature 
as seen on previous slide.  
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Insufficient contrast: 

• Underdevelopment. 
• Underexposure. 
• Excessive pKv. 

Excessive film fog..            -light leaks..  like..             
                                          -improper safelighting  
                                          -overdevelopment.. 
                                          -contaminated solution. 
                                          -deteriorated film(stored at high temperature, 
high humidity. exposed to radiation..overdated) 

 
Dark spots or lines… 
 
 
 
 
If drops of developer accidentally contact the film prior to processing, the 
developing action will start to act on these areas immediately. When the 
film is then placed in the developer, the overall time that these areas are 
developed is longer than for the rest of the film, resulting in darker spots 
 
Light spots 
 
 
 
Yellow or brown spots.  

 
If  the film is not adequately fixed, the undeveloped crystals (those 
without exposure centers) will not be removed from the film, resulting in 
a yellowish-brown stain. This is more apparent in the film below in the 
areas that were not exposed to x-rays. The left side of the film represents 
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a cone cut (dotted lines) and the areas in the crowns represent amalgam 
or gold restorations 
Static electricity 
If the film is removed too quickly from the packet (intraoral) or from the 
film box or cassette (extraoral), contact with overlying materials may 
create friction, resulting in a static discharge. This may create black dots, 
lines, “lightning bolts”, or tree-branch patterns 

 
Blurring 
Partial images. 
Emulsion peel. 

 
Schedule of radiographic quality assurance procedures: 
Daily 

• Compare radiographs with reference film. 
• Replenish processing solutions 
• Check temperature  of  processing solutions 

Weekly 
• Replace processing solutions 
• Clean processing equipments 
• Clean viewbox 

Monthly 
• Check darkroom safelighting 
• Clean intensifying screens 
• Rotate film stocK 
• Check exposure chart** 

Yearly 
• Calibrate x-ray machine. 
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**typically the mA is fixed at its highest setting:the KVp is fixed,usually 
at 70 KVp,and the exposure time is varied to account for patient size and 
location of the area of interest in the mouth. 

 
X-ray machine :brand name 

Location:room 
mA:15 
KVp:70 

E speed film:brand name     
                                                                                  Exposure time 

Projection                                                                      second                              impulses 
                         

Adult periapicals 
   Incisors                                                                             0.25                               15 
   Premolars                                                                          0.30                              18 
   Molars                                                                               0.35                               21 
   Children 
    Anterior periapical                                                           0.25                              15 
   posterior periapical                                                            0.25                             15 
Edentuolous periapicals 
   incisors                                                                              0.20                             12 
   premolars                                                                           0.25                             15 
   molars                                                                                0.30                             18 

 
 
 
 
 


