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Implants, surgical instruments, defibrillators, infusion devices or blood bags – 
when it comes to human health, products are monitored particularly closely. This 
also applies to their traceability. As early as 2011, the US Food and Drug 
Administration (FDA) adopted a regulatory requirement for clear identification 
and labelling of medical devices – the UDI (Unique Device Identification) rule.  

 
From May 2020, a UDI system will be mandatory in Europe. It is regulated by the 
new Medical Device Regulation (MDR). Complete traceability should provide 
greater safety for the patient. An important basis for this are identification and 
data acquisition systems, which will allow manufacturers, distributors and users 
to reliably meet the new requirements. This white paper gives you an overview of 
the various technical solutions for the marking and automatic identification of 
medical devices. 
 
An essential part of the MDR is the European database EUDAMED, whose launch 
in November 2019 was surprisingly postponed to May 2022. For more information 
about the backgrounds and implications, see Chapter 1.2. 

 

UDI stands for a worldwide unique identification of medical devices or their 
packaging. The necessary marking must be machine-readable in order to ensure 
automatic error-free detection. UDI is based on defined ISO-compliant standard 
codes that have been used successfully for a long time. 

 

There are many good reasons to introduce UDI that bring benefits to all involved: 
▪ Clearly labelled medical devices are easier to trace – from the user to the 

manufacturer. 
▪ In the event of an incident, it is possible to identify and locate the affected 

products more quickly – for example, within the users. 
▪ Illegally marketed medical devices are easier to find. 
▪ Manufacturers use the machine-readable codes for error-free and fast 

recording during the manufacturing process, in the warehouse, in picking and 
during shipping. 

▪ In logistics, UDI enables the automatic recording of locations, transports and 
processes, such as sterilization. 

▪ Secure assignment and error-free documentation of processes increase 
patient safety and efficiency. 

▪ Patients benefit from labelling at the time the goods are received, 
intermediate storage and when the medical devices are used. 

▪ Patient care staff can quickly and safely identify medical devices and transfer 
the collected information to various documentation systems with little effort, 
such as medical records or product registers. 

▪ The medical industry has access to a master database that has consistent 
quality  

▪ Internationally operating companies bring significant simplification to 
standards for marking, identification and communication. 
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A UDI system consists of three elements: firstly, product data, secondly, 
machine-readable codes on the products and packaging as a data carrier, and 
thirdly, a database that is filled with the product data. Only selected 
classifications are approved for worldwide overlap-free identification. That is 
why there are issuing agencies that are accredited to the respective health 
authorities. You are responsible for the relevant ISO and therefore UDI 
compliant coding systems. 
 

 
 

UDI Product Data 
 
A UDI-compliant code consists of two components. 
▪ The static data (Device Identifier): This component contains the 

identification of the selected issuing agency, the identification of the 
manufacturer or labeler, the reference code of the product and can also 
contain a label for a specific packaging level. The ISO-based code for item 
identification is unique worldwide and thus ensures the unambiguous 
identification of the product. For example, the Issuing Agency GS1 offers the 
global item identification number GTIN (Global Trade Item Number). 

▪ The dynamic data (Production Identifier): This includes, for example, 
information on the expiry date, lot number and size (LOT), serial number (SN) 
and, where applicable, information about the date of manufacture. The 
items that must be included depend on the product or product group. For 
dynamic data, manufacturers can mostly use their own formats. 

 
 
UDI Media 
 
The static and dynamic product data is encoded to mark the medical devices or 
their packaging in a machine-readable manner.  Only the options of the selected 
issuing agency are allowed for the type of coding. Depending on the application, 
there are different types of code to choose from, such as linear bar code or 

DataMatrix. In addition to Automatic Identification and Data Collection (AIDC) 
product data must also be applied in a human-readable form (HRI – Human 
Readable interpretation).  

THE ELEMENTS OF A UDI SYSTEM 

 
A UDI system consists of 3 elements: 

 ▪ Product Data 

▪ Machine-readable Codes 

▪ Database 
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UDI Database 
 
The static data of the products must be entered into the UDI database. The 
databases vary greatly by region, both the type and quantity of the data and 
their entry into the database. The central database, EUDAMED, under the 
direction of the EU, is planned for Europe. 
 

 

EUDAMED to be launched in 2022 
 
The launch of the EUDAMED database, originally scheduled for May 2020, was 
postponed to May 2022 in November 2019. The reasons given were necessary 
improvements to the database. The postponement of the start date of 
EUDAMED means that companies have until 2022 to organise the data upload 
to the European database. However, the MDR is still scheduled to start on 26 
May 2020. Companies are therefore well advised to design processes and 
products in an MDR-compliant manner. Registration within Germany is initially 
carried out via the DIMDI database. 

 

 

Labelling is not only relevant for manufacturers and distributors of medical 
devices. Different identification methods and codes require appropriate data 
collection systems from the users to ensure automatic identification. 

 

In principle, the Medical Devices Regulation (MDR) requires clear labelling for 
each medical device and for each packaging. The UDI media (AIDC and HRI text)  
must be applied to the product or product label and at all higher levels of the 
product packaging. This refers to primary packaging and trading units. Shipping 
containers are not considered to be higher packaging levels. 
 
In the event of significant space restrictions on the packaging, the marking may 
be placed at the next higher packaging level. Reusable medical devices, such as 
surgical instruments, are marked directly. All other specifications and special 
cases can be found in Appendix VI, Part C of the MDR under point 4: UDI  
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           Source: https://www.johner-institut.de/blog/regulatory-affairs/  
           unique-device-identification-udi/ 

 
ISO-compliant visual 1D or 2D codes are required as data carriers. In addition, 
RFID technology (Radio Frequency Identification) can also be used. 
 
Visual codes include linear bar code 128 according to ISO/IEC 15417 and the 2 -
dimensional DataMatrix according to ISO/IEC 16022. DataMatrix offers two major 
advantages: The 2-dimensional code requires only one tenth of the space 
compared to a linear bar code. Furthermore, thanks to the error correction 
algorithm, DataMatrix codes can still be read even when dirty or damaged. 

 

Size comparison of UDI in code 128 and comparatively in DataMatrix, each in GS1 syntax; 
Source: https://de.slideshare.net/ralf-kittel/udi-whitepaper-oracle-deutsch 

 

If RFID is used, the following standards must be observed in the codes: ISO 
17367 for direct attachment to the product and ISO 17366 for product 
packaging. Since the information is not visible, RFID identification can only be 
used in addition to the visual code, to comply with HRI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

WHICH CODES ARE USED? 
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When choosing the appropriate labelling method, it is crucial that the medical 
devices remain reliably traceable through their UDI code – over the entire supply 
chain and their entire service life. The issue of hygiene also plays an important 
role. For example, labels or direct printing on packaging can be a sufficiently safe 
and hygienic solution, while for implants only direct marking – Direct Part 
Marking (DPM) – meets the requirements. In addition to visual marking methods, 
there are also RFID tags for electronic identification of medical devices. 

 

 

Visual marking procedures 
 
Direct Part Marking (DPM) via Laser Marking 
 
DPM is the process of marking directly into the surface of the object using 
different techniques, for example by laser, embossing, carving or engraving. 
Marking with the help of laser technology is now state of the art when it comes 
to ensuring safe and durable traceability in an efficient way. 

 

Laser marking is suitable for the marking of many medical devices. With this 
technology, a wide variety of materials can be labelled quickly and hygienically. 
The non-contact process enables high-precision markings that remain readable 
throughout the life cycle of the products. 
 
The main advantages of laser marking at a glance: 
▪ Direct, permanent labelling - inseparable from the medical device 
▪ Hygienic - meets the highest hygiene design requirements 
▪ Permanently traceable even under the toughest loads – abrasion-resistant, 

water-, solvent-, oil- and uv-resistant 
▪ Suitable for a wide range of materials - metals, plastics, ceramics, cardboard, 

glass, among others. 
▪ Continuously readable sharp contrast 
▪ High-precision - even for complex markings in the smallest space 
▪ Flexible - the marking is customizable and variable 
▪ Efficient and productive with high quantities thanks to automation 
▪ No additional costs - no consumables or tools 
▪ Eco-friendly - without hazardous additives or waste 
▪ Counterfeit-proof, as not removable 

 

To learn more about the pros and cons of different DPM methods, see the 
Datalogic White Paper "Laser Marking". 

 

WHAT LABELLING PROCEDURES ARE 

THERE? 
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Labelling 
 
When labeling, a paper or plastic label is usually glued to the product to be 
labelled. Adhesive labelling is suitable for many products and materials. In order 
to ensure machine readability, paper, ink and printer, among other things, must 
match. Similarly, the background color must match the color of the code. It is 
therefore advisable to have the quality of the code checked by experts before 
being taken into the standard production. However, if safe traceability is 
required, there is always a risk of intentional or unintentional replacement during 
the product life cycle. 
 
 
Direct printing 
 
Direct printing prints the visual code directly onto the surface of the object. This 
type of labeling only incurs costs for printers and ink. For direct printing, the 
structure and geometry of the surface must be printable with a corresponding 
ink. The mechanical and chemical resistance is not as high as for direct marking. 
 
 
Identification with RFID tags 
 
When using electronic identification with Radio Frequency Identification (RFID) 
tags, the information is stored on a semiconductor chip. If this is connected to an 
antenna, the data can be read out without contact with a corresponding reader. 
RFID does not require visual contact between the tag, also known as a 
transponder, and the reader. 
 
The design of the RFID tags varies depending on the application. For example, in 
packaging, the transponder can be integrated into a simple paper adhesive label. 
For surgical instruments there are RFID solutions with a ceramic housing that are 
implemented directly into the product. The transponder is thus protected from 
high temperatures and humidity. 
 
Other advantages of RFID identification: 
▪ RFID tags are not only read out. There are also variants that can be customized 

or re-described. This makes these tags reusable. 
▪ RFID provides high security through copy protection and the ability to encrypt 

information. 
▪ All data can be stored directly on the chip. No external database is required. 
 

The benefits of reading RFID are described in the last section of chapter 3.2. 
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The UDI codes of medical devices must be able to be read automatically along the 
entire supply chain. This is done in different locations and under very different 
conditions – from manufacturing, throughout the supply chain to the laboratory, 
operating room, patient bedside or preparation of medical devices. The type of 
codes, the identification procedure and the respective situation when reading are 
decisive for the choice of suitable systems and technologies – from scanners with 
2D imagers to RFID readers and from mobile devices to stationary solutions. 

 

Several technologies are available for the automatic recognition of UDI codes: 
laser- or camera-based scanners for visual codes and RFID readers for RFID tags. 
Laser scanners can read 1D codes such as linear bar code 128 at extremely high 
scanning speed. However, they are not suitable for 2D codes such as DataMatrix. 
2D imagers, on the other hand, are very flexible to use and read both 1D and 2D 
codes. 

 

 

Handheld barcode scanners 
 

With handheld barcode scanners, UDI codes can be scanned easily and intuitively. 
The responsibility for ensuring the medical devices are scanned lies with the 
operator. The scanner supports them with an audio or visual feedback. There are 
wired versions for use at a defined workstation and wireless devices that give the 
user more freedom of movement, for example for documentation at the patient's 
bedside. 

 
Handheld scanners must be camera-based to enable multi-directional reading of 
1D and 2D codes. If the medical devices are marked with a DPM code, the 
scanners must have a powerful optics to read the DPM barcodes. This makes it 
safe to capture even very small, high-resolution codes. 
 
In the case of hand-held devices, ergonomics and user-friendliness play a very 
important role, so that even scan-intensive applications place as little strain on 
the user as possible. An ergonomically shaped handle and balanced weight 
distribution ensures that the device sits well in the hand. An intuitive target 
system allows for maximum first-time readings. And a lighting system with a calm, 
pleasant white light saves the human eye. A successful scanning process is 
confirmed by an audio or haptic signal on a large number of devices. In a noisy or 
noise-sensitive environment, clear visual read acknowledgment, such as 
Datalogic-certified green spot technology, helps. 
 
For use on the ward or in the operating room, it is important that the scanner 
housings are equipped with an antimicrobial surface, which also withstands daily 
cleaning with the disinfectants common in the hospital. 

3. THE IDENTIFICATION OF 

MEDICAL PRODUCTS 

 

 

 
 

 

 

 

 

WHAT TECHNOLOGIES ARE THERE 

FOR THE IDENTIFICATION OF UDI? 
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ARE THERE? 

Both mobile and stationary data 

acquisition systems are used for 
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Desktop scanners (on-counter and in-counter scanners) 
 
Desktop scanners are preferably used where users have to capture smaller 
medical devices in larger quantities – for example in hospital logistics, central  
sterilization or in the laboratory. The systems are camera-based and read 1D and 
2D codes. The devices can be placed on tables (on-counter) or installed in the 
tables (in-counters) in a space-saving manner. 
 
In contrast to handheld barcode scanners, users have both hands free with 
desktop scanners. Depending on the model, on-counter scanners can also be used 
manually, functioning like a handheld scanner, for example, users can also capture 
large or heavy products that cannot be scanned on the table. Additional functions 
such as target lighting, audio and visual reading confirmation simplify the scanning 
processes. 
 
In-counter scanners can be combined with a scale if required. Powerful solutions 
with two 2D imagers capture up to five scanning surfaces. This allows high read 
speeds in any orientation. 
 
 
Mobile computers (handheld computers) 
 
Mobile computers or PDAs (Personal Digital Assistant) give users full freedom of 
movement. When collecting data, they do not have to be near a PC, but can use 
the device anywhere. The fields of application in the healthcare sector are diverse 
– in the treatment of medical devices (AEMP), for hospital and radiology 
information systems (KIS/RIS), for ERP systems, inventory management and 
logistics. 
 
Combining the compact, narrow dimensions of a smartphone with a very robust 
construction, as a rule, PDAs are equipped with a high degree of protection such 
as IP65. For use on the ward and in laboratories, there are special healthcare 
versions with a chemical resistant housing that withstands daily cleaning from the 
disinfectants commonly used in hospitals. Reliable data collection is done via a 
powerful 2D imager. It is important that not only printed 1D and 2D codes can be 
read, but also direct markings. 
 
Since the devices are in hard use every day and need to perform reliably, you 
should pay attention to wireless charging technology and replaceable batteries. 
This simplifies handling and increases flexibility. Maintenance contracts ensure 
that PDAs are always up-to-date. This gives users the assurance that they meet 

the high requirements for IT security and data protection in medical devices with 
state-of-the-art software 
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Camera 
 
Powerful camera systems are mainly used in the manufacturing and logistics 
process of medical devices. With these high-performance solutions, moving 
objects can be identified very quickly with extremely high reliability. The camera 
technology allows reading of 1D and 2D codes – either printed or with direct 
marking. Thanks to their compact dimensions, the scanners can be easily 
integrated even in very confined spaces. Depending on the application, there are, 
for example, different sensors, optics or an electronic focus control. The IP65 
protection class and a wide operating temperature range ensure perfect 
operation even under harsh industrial conditions. With most camera systems 
integrated fieldbus interfaces transmit the captured data and images.  
 
 
RFID Readers 
 
As with the detection of visual characteristics, there are various systems for 
reading RFID tags –handheld devices for mobile use and desktop readers or portal 
readers for stationary applications. 
 
In terms of data reading, RFID systems offer a number of advantages: 
▪ Identification is non-contact. No visual contact is necessary, it is enough that 

the product is within the read distance of the reading unit. 
▪ Data transmission also works in case of contamination or cover of the 

transponder. Sending and receiving signals penetrate through various 
materials such as cardboard, wood, plastic or clothing materials. 

▪ It is possible to capture many transponders at the same time – so-called 
powder detection. As a result, the reading of the data can be carried out up to 
20 times faster in some cases compared to a visual identification. 

▪ If surgical instruments are equipped with RFID tags, they can be detected and 
clearly identified simultaneously in the operating room – without a direct view 
and regardless of contamination. In logistics, RFID makes it possible for all 
products to be recognized on a pallet when a forklift passes through the RFID 
portal reader. 

 
Whatever identification system you chose, for use in clean environments such as 
on the ward and in laboratories, care must be taken to ensure an antimicrobial 
scanner surface, which can be cleaned regularly with disinfectants. 
 
 
The products and systems for the identification of medical devices are usually 

connected to a hospital information system (KIS), an operating theatre 
management or a WMS & AEMP software system. The interface to the EUDAMED 
database must either be integrated into these existing systems or there are 
standalone interface solutions. Access to the EUDAMED database is then 
provided, for example, in the form of an app on a mobile computer. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HOW ARE THE SYSTEMS CONNECTED TO 

THE EUDAMED DATABASE? 
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Whether 1D or 2D codes, labels or direct marking – when markings are read out, 
identification solutions must also be able to reliably evaluate whether a code is 
incomplete or incorrect. In this case, traceability is no longer guaranteed. When 
a large batch of parts with faulty codes are installed or circulated, this usually 
entails very high costs. For these reasons, there are strict requirements for the 
quality of codes. When choosing a data collection system, it is important to 
ensure that it complies with the relevant standards. 
 
For more information on grading secure identification codes, see the Datalogic 
White Paper "Traceability for Industry 4.0 - Secure Marking and Identification"  

HOW CAN THE QUALITY OF THE UDI 

CODES BE ENSURED? 
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As an international market leader in the field of automatic data acquisition and 
process automation, Datalogic offers the most comprehensive portfolio of 
products– from barcode and RFID readers, to mobile computers, sensors, vision 
systems and laser markers. 

 
In the field of marking and automatic identification of medical devices, the 
Datalogic spectrum ranges from secure direct marking with laser technologies to 
reliable acquisition and evaluation of all UDI compliant codes and marking. From 
laser and camera-based scanners to RFID readers and from mobile devices to 
stationary systems. 
 
 
Gryphon 4500 Healthcare Series  
Further information on the product at:  
https://bit.ly/UDI_Gryphon4500 
 
PowerScan 9501-DPM 
Further information on the product at:  

https://bit.ly/UDI_PowerScan9501DPM  
 
Magellan 1500i (On-Counter-Scanner) 
Further information on the product at:  
https://bit.ly/UDI_Magellan1500i  
 
Magellan 9400i (In-Counter-Scanner) 
Further information on the product at:  
https://bit.ly/UDI_Magellan9400i  
 
Memor™ 1 
Further information on the product at:  
https://bit.ly/UDI_Memor1  
 
Memor™ 10 
Further information on the product at:  
https://bit.ly/UDI_Memor10  
 
 

 
 

       
 

       

4. THE RIGHT SOLUTIONS FOR UDI 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

HANDHELD BARCODE SCANNERS 

 

 

 
 

 

 

 

 

 

 

DESKTOP SCANNERS 

 

 

 

 

 
 

 

 

MOBILE COMPUTERS 
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For more information on secure marking and identification, see www.datalogic.com. 
 
Do you want to know more or have specific questions about applications or products? Talk to the Datalogic experts. We 
are happy to advise you. Write to marketing@datalogic.com and a contact person from the department will contact you 
as soon as possible. 
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About Datalogic  

Datalogic is a global technology leader in the automatic data capture and process automation markets. We offer manufacturers in the automotive industry 

identification devices, vision systems and sensors. Our technology detects object presence, safeguards workers with light cur tains, assures product quality with 

vision sensors, and identifies items using laser marking. Process and produ ct traceability are assured by fixed industrial and handheld bar code readers, scanners, 

and mobile computers that track items through the manufacturing process and on to distribution. 

For more information visit www.datalogic.com. 
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