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The x-ray exposure necessary to produce a radiograph of satisfactory diagnostic quality, commensurate with minimum exposure to the patient, depends not only on the exposure technique and film-screen combination employed but also on the handling and processing of the film. These require a good darkroom and proper developing techniques. 

THE DARKROOM 
Most modern x-ray departments use automatic film processors for film development. Nevertheless, good darkrooms are still an essential requirement whether they are used for manual processing of films or for loading automatic film processors. While specific details may vary from installation to installation all darkrooms should include certain basic features: 
1. DARKROOMS – contain film processors, a loading bench, a film bin for storage of unexposed radiographic film, a film ID printer, safelights, and a pass box in the wall which allows transfer of film/cassettes to and from the darkroom, while ensuring no light is admitted to the darkroom.

2. The room must be completely light-tight. 

3. If adjacent to a radiography room, the darkroom must be adequately shielded to ensure that exposure of personnel and film to x-radiation does not occur. 

4. The darkroom should be designed to incorporate a lockable door, double doors or a blackened maze entrance to ensure light tightness when undeveloped films are being handled. 

5. A warning light should be located outside the darkroom, at the entrance, to indicate when the room is in use. 

6. Safelights fitted with bulbs of correct intensity ( 7 - 15 WATTS) above the work areas within the darkroom. The safelights must have filters appropriate to the specifications of the film used and must be positioned at the proper distances from work areas (see below). 
7. SAFELIGHTS – Should be located from  at least 3 feet from the counters to prevent safelight fogging of exposed, unprocessed film.  

8. Walls of the darkroom are painted a light color to help reflect the safelights.

9.  Ample ventilation is required because of the presence of chemical fumes.
SAFELIGHTS
Kodak 6B filters are dark orange in color and are used for blue-sensitive film.  This film is no longer is use.  GBX filters are a deep cherry red color and are safe to use with green sensitive film.  Safelights are only safe for a limited amount of time, and must contain the correct wattage bulb, filters, and be located at least 3 feet from the worktable to not fog the undeveloped film.
FILM HANDLING
Films must be handled with clean, dry hands, and touched only at the corners. Dirt or chemical residue on hand can cause unwanted marks on the film or may stain the intensifying screens on the cassettes.  

Mishandling of the unprocessed film can cause unwanted marks called ARTIFACTS. Film artifacts may be caused by cassette damage, dirty screens, careless handling, improper storage, and problems within the automatic processor.  A sharp bending of the film can cause crescent or “crinkle” marks.  Common film handling artifacts include creases, finger marks and scratches.  If the humidity in the darkroom is too low – static electricity can occur – causing a crown static or tree static marks on the films.  If films are improperly stacked. Smudge static will occur.

Cassettes should be reloaded as soon as possible after unloading, to prevent dirt from getting into the cassette.  Cassettes that have been exposed to radiation must be kept separate from cassettes loaded with unexposed film to avoid the possibility of accidentally reusing an exposed cassette – creating a “double exposure” (which will also result in increasing the radiation dose to the patient by having to repeat the image).
FILM PROCESSING 
Automatic film processors are very simple to use.   The film is unloaded from the cassette and placed on the feed tray.  The guide shoes then “pull” the film into the processor though a system of rollers to begin the development.    Once the entire film has passed beyond the intake rollers, and so no longer visible on the feed tray, a tone or red light (or both) will signal that it is safe to feed the next film into the processor, or it is safe to turn on the lights.  Feeding another film before the signal will result in an overlap of films, possibly ruining the quality of processing for both films, and may also cause a jam within the processor.   Turning on the while light (or opening the door) before the signal may cause the trailing edge of film on the feed tray to become fogged.
The finished film will drop into the receiving bin from 90 seconds to 3 minutes from the time it entered the processor.

The purpose of film processing is to change the silver halide crystals contained in the film emulsion (once exposed to x-ray or light photons) to black metallic silver.    The LATENT image is then developed into a MANIFEST image.

Improper or careless processing of exposed radiographic films can cause films of poor diagnostic quality and consequently the chance of wrong diagnosis or requests for repeat exposures. To achieve full development of a film which has been exposed, using correct radiographic technique factors, the film must be processed in chemically fresh developer, at proper temperature and for sufficient time to ensure that the silver in exposed silver halide crystals in the film emulsion is completely reduced. If this is not done the blackening of the film will not be optimum and the tendency will be to increase radiation exposure to achieve proper image density. 

To ensure proper processing of films certain basic recommendations should be followed: 

1. Manufacturers' recommendations with respect to strength of chemical solutions, temperature and time must be followed to ensure optimum development. 

2. Developing solutions should be replenished as necessary and should be changed regularly, as required. 

3. Developing solutions should be monitored regularly. Even unused developer deteriorates with time. Developer should not be used when it becomes necessary to develop significantly longer than the recommended times in order to obtain optimum film density. 

DARKOOM FOG:

May be caused from unsafe safelights, white light leaks, excessive developer time, strength or temperature which will result in a decrease of radiographic contrast, and an unwanted increase in radiographic density.
FILM STORAGE 
Unexposed radiographic films must be stored in such manner that they are shielded from stray radiation (or light). Storage should be provided such that no film receives more than 0.2 milliroentgen of stray radiation before use. 
Films should be stored on end in a cool, dry area.  (see handout)
