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	MEDICAL DEVICE SPECIFICATION

	
	Name
	Full Field Digital Mammography System

	
	Quantity
	1

	
	
	TECHNICAL CHARACTERISTICS

	1
	Detailed requirements
	A fully digital mammography system designed for high-quality breast imaging, suitable for screening and patient follow-up in a Primary Health Center (PHC) setting, acting as satellite of a secondary hospital for this service. 
· The system should be configured and supplied for 2D full-field digital mammography (FFDM) use.
· While offered systems may be technically capable of digital breast tomosynthesis (DBT / 3D mammography), tomosynthesis hardware, software licenses, reconstruction algorithms, and clinical applications are not required under this procurement.
The system architecture may support future upgrade to DBT / 3D mammography, subject to separate procurement and regulatory approval.
The system shall provide:
1) High-resolution 2D FFDM imaging
2) Low radiation dose, optimized through advanced AEC
3) Workflow efficiency and patient comfort
4) PACS/RIS/HIS integration (DICOM 3 compliant)
5) State-of-the-art performance consistent with leading international manufacturers
2. System Configuration
1. [bookmark: _Hlk220687536]Complete Digital mammography imaging unit (gantry, tube, generator, detector, etc). 
2. One (1) Acquisition Workstation / Operator Console
3. One (1) Review / Evaluation Workstation (RWS)
4. Image processing and evaluation software specific to mammography. 
X-ray Tube and Gantry Assembly,
1. Motorized Compression System with interchangeable paddles,
2. Radiation protection panel: Suitable X-ray shielding barrier for operator safety, mobile type as per room/device design.
II. Uninterruptible Power Supply (UPS)
1) Manufacturer-recommended rating to support safe workflow completion and controlled shutdown during power interruptions.
III. Associated Safety Equipment
2) Operator radiation shield panel, as mentioned above.
3) Apron
3 Other features.

3.1 X-ray Generator
· Power output: ≥ 5 kW (continuous rating), suitable for high-throughput FFDM operation.
· Tube voltage range: 20 – 49/50 kVp, increment steps ≤ 1 kVp
· Tube current load range: ≥ 5 – 400 mAs
· Exposure control: Fully automatic with manual override
· Manual and automated selection of kVp, mAs, filter
· Dual-track target required (e.g., W/Rh, W/Ag, or equivalent)
· AEC: multi-zone, adaptive, tissue-sensing algorithm. 
· AEC dose reproducibility: ≤ ±5% (per IEC 61223-3-2).
3.2 X-ray Tube
· Tube voltage range, approx.: 20 – 40 kVp, adjustable
· Maximum power: approx. 6–8 kW
· Selectable filters: Mo, Rh, Ag, Al (or equivalent combinations)
· Dual focal spots with manual/automatic selection
· Anode heat capacity ~300 kHU or manufacturer-equivalent thermal performance; tube unit heat storage to support continuous workflow.
· Anode material: Tungsten
· Capable of delivering low dose / high penetration spectra, for dense breast imaging
3.3 Gantry / Tube Head
· Fully automated collimation adapted to different paddle sizes.
· Motorized vertical and rotational movements
a. Vertical speed: approx. 50 mm/s
b. Rotation range: ≥ 270° isocentric
c. Rotational speed: approx. 10°/s
· Positioning control buttons on both sides of the arm
· Automatic positioning presets modes: Yes
· SID ≥ 65 cm
· Safety features:
d. Movement limitation when compression force exceeds set threshold compression force
e. Collision protection system
3.4 Compression System
· Motion range: approx. 0 – 180 mm
· Compression force, adjustable: approx. 0 – 200 N. 
· Compression accuracy: ±1 daN
· Paddle tilt reproducibility: ±1°
· Automatic and manual modes
· Smooth, motorized application with emergency/manual release
3.5 Exposure Control
· Modes: Automatic (AEC) and manual
Accuracy:
  kVp indicator ± 2 %
  mAs indicator ± 10 %
· Exposure time appropriate for 2D FFDM imaging, approx.: < 2 seconds.
· Exposure parameters optimized for full-field digital mammography (FFDM)
3.6 Detector and Imaging
· Direct digital flat-panel detector. 
· Pixel size ≤ 100 µm, with detector performance in accordance with IEC 62220-1-2. 
· Detector technology based on direct or indirect conversion, with high quantum efficiency suitable for mammography. 
· Active imaging area, approx. ≥ 24 × 29/30 cm. 
· DQE performance demonstrated in accordance with IEC 62220-1-2 with DQE values consistent with current clinical mammography systems. 
· Native spatial resolution ≥ 19 lp/mm. 
· Integrated anti-scatter grid suitable for mammography, high-transmission design; removable or appropriately configurable for magnification views, as applicable. 
· Detector uniformity and image quality compliance with IEC 61223 acceptance and constancy tests.
3.7 Acquisition Workstation (AWS). 
· (1) one medical-grade grayscale diagnostic monitor (≥21.3”, ≥5 MP, DICOM GSDF compliant) for image acquisition and review, and
(1 ) one secondary monitor (≥19”, ≥2 MP) for system control and workflow management.
· Real-time acquisition and preview of images
· Full DICOM compliance (Store, Query/Retrieve, MPPS, Print)
· Local image review: zoom, pan, window/level, multi-frame display
· Integrated patient registration and exam protocol interface
· Full control of generator and detector parameters
3.8 Workstation Hardware (minimum):
· Processor: Intel Core i7 or AMD Ryzen 7, or higher
· Memory: ≥ 16 GB RAM
· Storage: ≥ 1 TB HDD + ≥ 512 GB SSD (approx. 10,000 images)
· Monitor: Two (2 x) medical-grade diagnostic monitor ≥ 21.3 Inches, 5 MP. 
· Black and white, high resolution, high brightness, flicker-free and anti-glare, capable of displaying various formats, with brightness at least 500 cd/m2.
· Input: Medical-grade keyboard and mouse
· Connectivity: USB 3.0, Ethernet, HDMI/DP; RS232 / LAN interface / DICOM 3.0 GSDF compliant
· Power backup: Integrated UPS, capacity appropriately sized to support safe operation and controlled shutdown of the workstation.
· Exposure settings: Manual and fully automatic. 
· Suitable for primary mammographic interpretation. 
· Multimodality capable of accessing patient images obtained from other modalities such as MRI, CT, X-ray, or Ultrasound.
· Evaluation diagnosis software specific to mammography must be provided
3.9 Image Processing Requirements:
The system should include advanced image processing, such as:
· Adaptive contrast enhancement
· Noise reduction algorithms
· Tissue equalization
· Automatic breast boundary detection
· Automated pectoral muscle recognition for MLO views
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	Displayed parameters
	· Real-time display of kVp, mAs
· Patient demographic data (DICOM compliant)
· Preview image available within ~5 s; full image available within ~10 s
· Compression force
· Breast thickness
· Exposure time
· Dose indicator (AGD/ESD or equivalent)
· System status, warnings, and alarms
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	User adjustable settings
	All operational parameters, among them.
· Compression force and speed
· Pre-set imaging protocols by type (screening/diagnostic)
· Brightness/contrast and image post-processing filters
· Exposure parameters

	
	
	UTILITY REQUIREMENTS		
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	Electrical, water and/or gas supply 
	220–240 VAC, 50 Hz.
Three-phase supply (380–400 VAC) shall be acceptable if required by the manufacturer.
Side cabinet refrigeration: The X-ray generator and associated electronics shall be in a side cabinet and shall use an integrated forced-air cooling system. 

	
	
	ACCESSORIES, CONSUMABLES, SPARE PARTS, OTHER COMPONENTS
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	Accessories 
	Radiation protection panel: Suitable X-ray shielding barrier for operator safety, mobile type.
Uninterruptible Power Supply (UPS): Capacity to support safe system operation and controlled shutdown in case of power failure.
Compression paddles: At minimum, one small and one standard size; transparent, radiolucent, and compatible with the system.
Magnification platform: Radiolucent, suitable for at least one magnification factor (e.g., 1.5× or 2.0×).
Footswitch or remote control: For initiating exposure and/or compression release.
Patient support stool: Radiolucent, height-adjustable, suitable for seated examinations.
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	Consumables/ reagents 
	N. A
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	Spare parts 
	N. A

	
	
	TRAINING, INSTALLATION AND UTILISATION

	8
	Pre-installation requirements
	1. Pre-installation Requirements: The awarded supplier shall provide a complete and detailed set of site preparation requirements for the mammography system. This must include, at minimum:
a. Room layout and dimensional requirements, showing equipment footprint, workflow clearances, operator position, and patient positioning.
b. X-ray shielding calculations and specifications, prepared in accordance with IEC standards and Turkish radiation protection regulations, including wall/door/window requirements.
c. Power requirements, with clear indication of:
d. Electrical load (kW / Amps),
e. Voltage and frequency,
f. Dedicated line specifications,
g. Grounding required
h. The exact location and connection point for the Main Distribution Board (MDB).
i. Environmental conditions: required temperature, humidity, ventilation, and HVAC capacity for proper operation of equipment and side cabinet cooling.
j. Other utilities: confirmation that no water or medical gas supply is required.
k. See as reference Annex 1 room layout.
2. Final room layout drawings, to be delivered in both PDF and editable CAD formats, showing equipment positioning, operator shield location, and all utility points.
3. Responsibilities:
4. All civil, structural, and utility preparations (room construction, shielding installation, HVAC, electrical conduit up to the MDB) will be executed by the GIZ-contracted construction company, in accordance with the requirements provided by the supplier.
5. From the MDB connection point onward, all electrical installation, cabling, and integration works shall be the sole responsibility of the awarded bidder.
6. All documentation shall be submitted by the supplier and approved by the end-user’s technical team prior to delivery of the system.
7. Floor loading requirement ≤ 500 kg/m²
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	Requirements for commissioning 
	Authorized personnel: All installation, calibration, and commissioning activities must be performed exclusively by manufacturer/supplier certified and authorized personnel.
Materials and tools: The supplier shall provide all required materials, tools, and accessories necessary for commissioning.
Tests to be performed (minimum):
· Image quality tests in accordance with international standards and manufacturer’s protocols.
· Radiation safety verification to confirm compliance with IEC, ISO, and local regulatory requirements.
· DICOM integration and connectivity testing with PACS/RIS/HIS.
· User acceptance testing (UAT) carried out jointly with the end-user to verify that all functional, performance, and safety requirements are met.
Documentation: Commissioning results shall be formally documented, signed by supplier and end-user representatives, and provided as part of the handover package.

	10
	Training of users
	The supplier shall provide a structured training program for all relevant personnel. 
· Target: radiographers, radiologists, biomedical engineers
· Duration: 1 day (8 hours) with practical hands-on sessions.
· Location: on site, Malatya PHC (Primary Health Centre).
· Trainer: supplier/manufacturer-authorized specialist
· Language: Turkish language
· Number of participants: about 4
Minimum training modules:
· System operation: Daily workflow, patient positioning, acquisition protocols, compression system handling, and safety features.
· Image quality and optimization: Use of automatic exposure control, protocol selection, post-processing, and quality assurance checks.
· Radiation protection: Safe use of the equipment in line with ALARA principles and local regulations.
· DICOM connectivity and workflow integration: Image storage, retrieval, and transfer to PACS/RIS/HIS.
· Basic troubleshooting: Routine checks, error messages, safe shutdown/start-up procedures.
· Preventive maintenance awareness: Daily/weekly user care, cleaning, and basic QC with supplied phantoms.
· User manuals and signed attendance/competence records must be provided.
· Training completion certificates shall be issued to all participants.
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	User care
	Routine cleaning and disinfection using standard hospital-grade disinfectants, with smooth, accessible surfaces and materials resistant to commonly used cleaning agents.

	
	
	WARRANTY AND MAINTENANCE
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	Warranty

	Minimum two (2) years full warranty from commissioning date according to GIZ General Purchase Conditions 2023.
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	Software / Hardware upgrade availability
	Yes

	
	
	DOCUMENTATION

	14
	Documentation requirements
	The Supplier shall provide, at delivery and commissioning, complete technical and regulatory documentation in compliance with applicable international standards and Turkish regulatory requirements. At minimum, the following shall be supplied:
1. Manuals
· User, installation, and service manuals in Turkish (English acceptable in addition).
2. Certificates and Regulatory Documentation
· Valid CE certificate and Declaration of Conformity.
· Evidence about the manufacturer of compliance with applicable standards (e.g., IEC 60601-1, IEC 60601-2-45, ISO 13485).
· DICOM Conformance Statement.
· Required approvals or registrations in accordance with Turkish Medicines and Medical Devices Authority (TMMDA) regulations.
3. Maintenance and Calibration
· Manufacturer-recommended preventive maintenance schedule.
· Calibration and test schedule necessary for routine service. There is not any PM (Preventive Maintenance) as part of this tender.
4. Spare Parts and Service Information
· List of essential spare parts and accessories with part numbers.
· Contact details of authorized service provider in Turkey.
5. Warranty letter
· Two (2) year full warranty (from commissioning date according to GIZ General Purchase Conditions 2023.), in accordance with Section 12 of this Technical Specification, including defined service response times.

	
	
	SAFETY AND STANDARDS  
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	Risk Classification
	Class IIb

	16
	Regulatory Approval
	Valid CE certificate 
Registration with TMMDA (Turkish Medicines and Medical Devices Authority)

	17
	Certification
International standards

	Manufacturer
ISO 13485:2016 – Medical devices: Quality management systems or equivalent.

For the device
· IEC 60601-1 (latest edition) – General requirements for basic safety and essential performance.
· IEC 60601-1-2 (latest edition) – Electromagnetic compatibility (EMC).
· IEC 60601-1-3 (latest edition) – Radiation protection in diagnostic X-ray equipment.
· IEC 60601-2-45 (latest edition) – Particular requirements for the safety of mammographic X-ray equipment.
· DICOM 3.0 compliance

	18
	Local representation
	The bidder shall have a local representative in Turkey and can carry out technical support and aftersales service for the delivered products. Please provide the address and contact details of the local company. 















Annex 1. Room layout
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