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Unigue Device Identification of
surgical instruments by DataMatrix 2D barcodes

ABSTRACT

The Robert Ballanger Hospital is a 650 bed intercity hospital. It has

developed a project of Unique Device Identification (UDI) for surgical
instruments and clinical services instruments. Over three years they will

identify 10,000 operating theatre instruments using laser DataMatrix 2D Article by Georges Nicolaos (left photo),

barcodes, as well as 12,000 clinical services instruments. Marine Tournoud, Yasmine Hassani,
Jeanne Mignon, Frédérique

The initial results, using laser technology to identify small instruments, Frémont (right photo) and

were very promising. However, the project highlighted the necessity for Alexandra Fabreguettes

regulation of the UDI. For this project EAN 128 codes were chosen, but

other hospitals in France chose to use their own code. A regulation of

the use of UDI would provide clarity and avoid a situation where every

hospital develops its own UDI.

Introduction
In France, as in other countries around the world, UDI of

can be traced from the point of return to the unit through
to their distribution to clinical services. The individual steps
surgical instruments is not yet regulated'. However, several of the process are presented in the figure 1 and for each of
French hospitals are undertaking their own UDI projects. these steps, the agents must identify themselves.
The Robert Ballanger Hospital is an intercity hospital. It has

650 beds: 450 medical, surgical and maternity beds and 200

psychiatry beds. 30 patient operations are undertaken in the

Figure 1: Sterilization process
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This case study presents the Robert Ballanger Hospital UDI
project, and highlights two major considerations:

1. the kind of identifier and

2. the requirement of standardised UDI.

The Robert Ballanger Hospital Project
In the hospital, 9,597 sterile medical devices are in
circulation. 7,381 in clinical services and 2,216 in the

operating theatre, contained in 724 surgical boxes.

Since 2005, the traceability of all sterile medical devices is

the responsibility of the sterilization unit, using the t-doc
software (Getinge, les Ulis, France). These medical devices

Up to December 2008 traceability was at the surgical box
level rather than the individual instruments within them.
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Unique Device Identification

of surgical instruments by DataMatrix 2D barcodes

Consequently, if the instruments in the box changed, that

change was not traceable. The decision was therefore
taken to trace the individual instruments in addition to the
surgical boxes.

Several important points were considered before the
project:

1. What level of traceability do we want?

2. What kind of carrier will we use?

3. Which instruments will we identify?

4. What kind of code will we put on each carrier?

What level of traceability do we want?

In France, instruments are dedicated to a box. When an
agent is assembling a box, the t-doc software displays its
composition on a computer screen and the agent scans
the instruments and must only include the associated
instruments into the box.

This concept is very simple; it is easy to assemble surgical
boxes and to identify the previous procedure/patient where
the box was used. But there is little difference between this
level of traceability and the traceability of a box.

In the Robert Ballanger hospital instruments are dedicated
to a box, but it is possible to put the instrument in another
box. But, as the level of identification is at the individual
instrument level, traceability can be done on the box, for
each instrument or for each box that included a particular
instrument.

What kind of carrier will we use?
The two major kinds of carrier are Radio Frequency Identifi-
cation (RFID) tags and DataMatrix 2D barcodes (figure 2).

Figure 2: Different tags
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RFID tags and DataMatrix 2D barcodes are the two carriers
that can be used in the operating theatre and sterilization
units. RFID tags on instruments could help avoid them being
left inside the patient??. This system could also assist in the
exchange of data between hospitals and to confirm the
contents of surgical boxes.

DataMatrix 2D barcodes are represented in 2 dimensions
(2D). They can be applied to instruments directly with a label
or marking by micropercussion or laser.

For this project we chose the most pragmatic system of
identifying the surgical instruments with a DataMatrix 2D
barcodes. 3 major reasons lead to this choice:

1. the ease of laser marking existing or branded new
instruments; Indeed, 500 instruments were industrially
marked per week.

2. the cost of this kind of marking. In fact, a single laser
mark costs between 2 and 3 Euros, whilst an RFID tag
costs approximately 7 Euros®.

3. the existence of software that enables this kind of
traceability.

For clinical services instruments, cost effective keydots were
chosen.
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Which instruments will we identify?

The decision was to identify surgical instruments and clinical
services instruments. For clinical services instruments, all

the instruments would be identified with Keydots. For
surgical instruments, the simple strategy was to identify the
instruments with the highest usage. For example, 5 types

of surgical boxes represent 12% of usage. Identifying 10,000
surgical instruments equated to 80% of usage.

What kind of code we will put

on each carrier?

Due to the importance of instrument traceability, the

Food and Drug Administration, the European Union or the

Japanese authorities are leading reflections in this context’.
Based on these international reflections, it was determined

that UDI must be based on international standards, like the
GS1 System of Standards, rather than local codes specific to
each hospital.

Most French hospitals are developing their own code

using micropercusion DataMatrix 2D barcodes. But using a
proprietary code puts the identification responsibility solely
on the hospital.
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