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The evolution of medical imaging has transitioned significantly from the traditional wet chemistry of darkrooms to 

the sophisticated, high-speed world of digital dry imaging. At the forefront of this revolution is Agfa Radiology 

Solutions, a brand synonymous with precision, reliability, and innovation. Among their most esteemed offerings are 

the Agfa Drystar series of printers, specifically the Drystar 5500, 5503, and 5302models. These devices

represent more than just output hardware; they are critical nodes in a healthcare facility's DICOM network, ensuring

that high-resolution diagnostic images are translated accurately from digital data to physical film.

Understanding the Theoretical Framework of Drystar Technology

Agfa's Drystar printers utilize a specialized process known as Direct Digital Imaging (DDI). Unlike traditional laser

imagers that require complex optical systems and chemical processing, DDI technology relies on a solid-state

thermal print head that applies heat directly to heat-sensitive film. This simplification of the imaging chain leads to

increased reliability, as there are fewer moving parts and no liquid chemicals to manage.

The Direct Digital Imaging (DDI) Mechanism

The core of the DDI process is the Thermal Print Head (TPH). In models like the Drystar 5500, the TPH consists 

of thousands of microscopic heating elements. When a DICOM print request is received, the printer's internal 

software translates the pixel data into precise temperature fluctuations. As the Drystar DT2 or DT10film passes

under the head, the heat triggers a chemical reaction in the film layers, creating a grayscale image with exceptional

optical density (Dmax). This technology ensures that the transition from a digital monitor to a physical hardcopy

maintains the diagnostic integrity required for radiology, mammography, and orthopedic imaging.

Technical Analysis of the Drystar 5500 and 5503 Series

The Drystar 5500 and its sibling, the Drystar 5503(Type 5364), are designed for high-throughput, centralized

workflows. These machines are engineered to serve multiple modalities simultaneously, acting as a hub for CT,

MRI, CR, and DR systems. One of the distinguishing features of the 5503 is its three-input tray configuration,

allowing for the concurrent loading of three different film sizes (e.g., 8x10 inch, 11x14 inch, and 14x17 inch), which

significantly reduces the need for manual intervention during a busy clinical shift.

Software Architecture and DICOM Connectivity

Operational efficiency in the Drystar 5500 series is governed by its software environment. With the release of 

Software Version 6.0 and 6.x, Agfa introduced enhanced networking capabilities and more robust security 

protocols. These printers function as a DICOM Print SCP (Service Class Provider), meaning they accept print 

jobs from various SCU (Service Class User) devices across the hospital network.

A critical technical feature described in the Drystar 5500 Reference Manualis the ability to control and monitor

the device via a remote PC using a standard web browser. This functionality allows biomedical engineers to check

error status, view internal logs, and perform calibration without standing directly in front of the unit. This remote



capability is essential for large-scale hospital environments where the imaging equipment may be located in a

centralized server room or a dedicated printing hub.

Comparison & Evaluation: Drystar 5500 vs. Drystar 5302

Choosing the right imager depends on the specific volume and space requirements of a facility. The following table

provides a technical comparison between the high-capacity Drystar 5500/5503 and the compact Drystar 5302.



Feature / Specification Drystar 5500 / 5503 Drystar 5302

Throughput Up to 100 films per hour (14x17") Up to 75 films per hour (14x17")

Input Trays 5500: 2 Trays | 5503: 3 Trays 2 Trays

Film Sizes All 5 standard sizes All 5 standard sizes

Technology Direct Digital Imaging (DDI) Direct Digital Imaging (DDI)

Resolution 508 dpi (50 micron) 320 dpi

Form Factor Large Floor Standing Tabletop / Compact

Connectivity DICOM, Remote Browser Access DICOM, Built-in Display

While the Drystar 5500 is the workhorse of high-volume departments, the Drystar 5302 serves as an excellent 

solution for decentralized imaging or smaller clinics. Despite the smaller footprint, the 5302 maintains the Agfa 

standard of A#Sharp technology, which enhances image sharpness and detail by optimizing the heat delivery of

the print head based on the specific characteristics of the film batch.

Service, Maintenance, and Technical Procedures

To ensure a lifespan of 10+ years, Agfa Drystar printers require adherence to strict maintenance schedules 

outlined in the Service Manual. Technical personnel must be trained specifically on Type 5364 (5500/5503) or Type

5366 (5302) to perform internal adjustments.

Preventive Maintenance Checklist

•  Thermal Print Head Cleaning: The TPH should be cleaned periodically using specialized Agfa cleaning wipes 

to remove dust and film residue. Contamination on the print head can lead to artifacts or "white lines" on the film.

•  Air Filter Replacement: Drystar printers use internal cooling fans. Clogged filters can lead to overheating, 

which affects both the print head longevity and the chemical consistency of the film development.

•  Densitometer Calibration: Every Drystar unit contains an internal densitometer that measures the darkness of 

the film. Regular calibration ensures that the output remains consistent with the pre-defined Look-Up Tables (LUTs).

•  Roller Maintenance: The film transport mechanism consists of numerous rollers. These must be inspected for 

wear and cleaned to prevent film jams or surface scratches.

Detailed Film Loading Procedures

Loading film into a Drystar printer is a "daylight loading" process, meaning it does not require a darkroom. However, 

precision is key to avoiding waste. For the Drystar 5500, the process involves:

1.  Selecting the correct tray based on the required film size.

2.  Ensuring the film package is unopened until it is placed within the tray guides.

3.  Removing the protective "plastic foil" only after the tray is securely locked into the printer, or following the 

specific on-screen prompts for that model.

4.  Verifying that the RFID tag or barcode on the film box is read correctly by the printer, as this contains the 

calibration data specific to that film emulsion batch.

Case Studies and Troubleshooting Operational Challenges



Even with high-end medical equipment, operational challenges occur. A common issue noted in the Agfa 

HealthCare Libraryinvolves connectivity errors between the modality (like a GE CT scanner) and the Drystar

printer.

Case Study: Resolving DICOM Association Failures

A hospital reported that their Drystar 5500 stopped printing from the ER's X-ray room. The internal logs showed a 

"DICOM Association Abort." Upon investigation by a qualified technician using the Service Manual, it was 

determined that the printer's IP address had a conflict with a newly installed wireless access point. By accessing 

the printer via the remote browser interface, the technician was able to reconfigure the network settings and 

restore the DICOM SCP service without needing to disassemble the unit.

Common Error Codes and Solutions

•  Error 102: Film Jam in the transport section. Solution: Open the side panel and carefully rotate the rollers 

manually to clear the path. Do not use sharp objects.

•  Error 405: Calibration Failure. Solution: Check if the internal densitometer is clean. Ensure the film hasn't 

exceeded its expiration date, as expired film may not reach the required Dmax.

•  Unlock Constant Status: Often occurs if the software version is mismatched with the modality's print 

parameters. Solution: Review the DICOM Conformance Statement to ensure the packet size and compression 

settings are compatible.

The Agfa Legacy: From Medical Imaging to Film Preservation

While the Drystar series dominates the medical sector, the Agfa name carries deep historical weight in the world of 

photography. The Agfa-Gevaerthistory spans over a century, contributing significantly to 35mm and 120mm film

technology. It is interesting to note the intersection of medical precision and artistic preservation.

For instance, the American Genre Film Archive (AGFA), though a separate entity, highlights the cultural 

importance of film as a medium. Similarly, Agfa’s consumer-facing products like the AgfaPhoto 35mm Reusable 

Film Camera or the LeBox Flash Single Use Camera provide a simplified entry point into the world of analog 

photography. Whether it is a radiologist diagnosing a fracture on a 14x17" Drystar film or a hobbyist loading a roll of 

AgfaPhoto 35mm film, the core principle remains the same: the accurate, physical capture of an image.

Loading 35mm Film for Photography

For those using the AgfaPhoto Reusable 35mm Camera, the loading process is a nostalgic counterpoint to the

automated trays of the Drystar 5500:

•  Open the camera back and pull up the rewind crank.

•  Insert the film canister and push the crank back down to lock it.

•  Pull the film leader across the sprockets to the take-up spool.

•  Close the back and wind the film until the frame counter reaches "1."

Synthesis and Future Implications

The Agfa Drystar 5500, 5503, and 5302printers represent the pinnacle of dry imaging technology. By eliminating

the need for liquid chemicals and complex laser optics, Agfa has provided the healthcare industry with a reliable,

environmentally friendly, and cost-effective solution for hardcopy diagnostic imaging. As medical facilities move

toward fully integrated digital workflows, the role of the high-quality physical print remains vital for surgical planning,

patient consultations, and legal documentation.



The integration of advanced software (Version 6.x), remote diagnostics, and the robust DDI engine ensures that

these machines stay relevant in an era of rapid technological change. For the technical professional, mastering the

service manuals and understanding the nuances of DICOM connectivity are the keys to maintaining the high

uptime required in modern medicine. For the institution, investing in the Drystar ecosystem means committing to a

standard of image quality that has been refined over decades of Agfa-Gevaert’s engineering excellence.

Ultimately, whether managing a high-volume radiology department or preserving the history of cinema through film

archives, the commitment to the "image" is the thread that connects all facets of the Agfa legacy. As technology

continues to advance, the principles of precision, maintenance, and clear technical documentation will remain the

foundation of imaging success.
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