
The ISO/IEEE 11073 (“Service-oriented Device Connectivity/SDC”) family of 
standards is the future basis for interoperable communication between medical 
devices in the OR and hospitals. The first products are nearly market-ready, while 
the SDC family of standards is being expanded and further developed. This white 
paper provides an overview of the state of the art, presents current development and 
standardisation projects, and looks to the future - from the perspective of a 
manufacturer of user interfaces for the interoperable OR.

SDC IN THE INTEGRATED OR:
TRENDS AND OUTLOOK 
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The goal of “interoperability”

Throughout the field of medical technology, various 
initiatives can be found which have goals amounting 
to “interoperability”. It means: the ability of different 
systems to exchange data and information independently 
of their manufacturer, and it encompasses data 
pertaining to patients, diseases, surgery and medication. 
Availability of the data to all relevant persons should be 
transparent. 

Healthcare professionals expect considerable benefits – 
for example:

- reduced administrative work

- improved transparency/integration for all parties

- more target-oriented treatment due to improved 
internal and cross-party communication and 
information

- improved patient safety. 

Searching for a single standard

Diverse standards already exist for manufacturer-
independent information exchange. HL7 was established 
years ago as a standard for information exchange 
between hospital IT systems, for example, and its further 
development HL7-FHIR represents a considerable 
step forwards. But, like HL7, it is primarily restricted 
to participating IT systems. DICOM has become the 
established standard for imaging data. What has long 
been missing, however, is communication between 
different medical devices and thus interoperability in the 
OR and hospitals.

Manufacturer-independent interoperability in the OR 
and ICU 

With regard to the OR, interoperability means: medical 
devices exchange data and can interact, or control each 
other. This enables existing data (e.g. from imaging 
techniques), to cite just one example, to be used and 
compared with current status data (e.g. from surgical 
microscopes).

In order to achieve this goal, the prerequisites for a 
central user interface must first be created – through a 
corresponding interoperable interface in each medical 
device on the basis of the SDC family of standards. 

Multiple medical devices – one user interface

One reason why a shared user interface is important is 
the continually increasing number of devices used during 
a single surgical operation. The anaesthetists alone 
require multiple devices (anaesthesia gas machine, 
patient monitor, syringe pump...) and for the surgeons 
it is no different (high-frequency electrosurgical device, 
endoscopic device, 3D navigational device...). Integration 
of imaging techniques in surgery (surgical microscopes, 
mobile X-ray devices...) further increases the complexity 
level.

To date, each of these devices has had its own control unit 
and display. This requires intense concentration from the 
surgeon – at risk of operating them incorrectly. A central 
user interface (with the option of switching from one 
device to another, or with the visualisation of multiple 
devices and/or functions on a single screen) is therefore 
clearly a much better solution – and for multiple reasons:

- optimised ergonomic comfort and usability

- decreased risk of incorrect use

- better focussing of surgeons on patients

- improved hygiene

Wireless user interfaces are now standard in the OR – 
and an early example of integration was demonstrated 
by steute at the Medica as early as 2015: the foot switch 
of a surgical microscope was able to control a Söring 
bone dissector.  
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- lower costs / complexity (fewer cables / physical 
interfaces)

- greater flexibility

- interaction/interdependence between devices is taken 
into account and automated where appropriate

- decision support during complex interventions.

Standards for device integration

Interoperability in the OR will only be possible, however, 
if all relevant device manufacturers apply a common 
integration standard. Intensive development and 
standardisation efforts have been made in the past, 
including within the OR.NET (“Safe, secure and dynamic 
networking in the OR and hospitals”) association 
which has brought together around fifty partners 
from the field of medical technology since 2016. The 
OR.NET association is still a crucial driver of SDC-
based interoperability today. It is involved, for example, 
in further development of the IEEE 11073 family of 
standards, as well as the integration of medical devices, 
and also provides comprehensive consultation services. 

Standardisation was also driven forward in the PoCSpec 
project, in which so-called participant key purposes led 
to device specialisations (DevSpecs).

Participant key purposes are crucial roles which an IEEE 
11073 SDC integration partner can assume independently 

Via a central user interface (foot switch and display with 
input option), different medical devices can be selected 
and operated. 

of the application case – for example, provider/user of 
information, provider/user of alarms or provider/user 
of remote control functionalities. Device specialisations 
describe the modelling and behaviour of a network 
representation for specific device classes. These tasks 
were performed within the PoCSpec project with a focus 
on endoscopic devices and HF surgical devices. The 
OR.NET e.V. is continuing its work.

As a manufacturer of user interfaces, steute Meditec was 
and still is affiliated to both OR.NET and PoCSpec, as 
well as participating in diverse other R&D projects aimed 
at OR device integration. 

State of the art: SDC

Integration of medical devices in the OR (as a sub-section 
of interoperability) is now being driven forward under 
the banner “Service-oriented device connectivity” (SDC). 
SDC is not intended to replace existing interoperability 
standards such as HL7, FHIR and DICOM (see above), 
but to complement them (at the level of medical device 
communication) – as cross-manfacturer device-to-device 
communication.

The standardisation road map

The communication protocols elaborated by OR.NET and 
other bodies for the mutual integration of medical devices 
have already been converted to standards. They have 
been published in the IEEE 11073 family of standards 
(now also an ISO standard, thus ISO IEEE 11073).

The three so-called core standards, which refer to the 
communication model (IEEE 11073-20702), the data 

“Must hospitals be radically changed or restructured 
in order to use SDC?”

Jens Altmann, Dräger: “One advantage of SDC is 
that the technology can be integrated in existing 
infrastructures. Taking SDC as an open standard, the 
aim is to replace a multitude of proprietary networks 
with one harmonised network. SDC can be converted 
to HL7 or FHIR and thus dock directly onto the 
hospital information system. Of course, the medical 
devices need to be SDC-compatible, but our systems 
are being continually developed for precisely this 
reason.” 7
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model (IEEE 11073-10207) and their interconnection 
(IEEE 11073-20701-2018), form the basis.

The standards committees are expected to have 
completed processing the currently envisaged standards 
by 2025. Further standards will continually be developed 
beyond this date, however, especially regarding device 
specifications – step by step for each medical device type 
that is to be integrated using SDC. 2

Testing and checking of SDC products

Authorised test laboratories will then be able to confirm 
the compatibility of SDC products with the published 
standards. A technical test is the basis for approval as a 
medical device by a notified body.

Corresponding criteria for the approvability, testing and 
certification of IEEE 11073 SDC-compatible medical 
devices have already been elaborated, e.g. in the 
MoVE project (2017-19). One thing to emerge was a 
modular test platform which can be used both by the 
manufacturers during the development process, and by 
the notified bodies for certification purposes. Following 
completion of the MoVE project, OR.NET e.V. continued 
its work.

The benefits of SDC for users

Many medical device manufacturers, as well as their 
suppliers, have been committed to standardisation 
through these projects for more than ten years now. 
Participation requires staff and ultimately induces 
costs. Their sustained commitment is coupled with 
an expectation that SDC will bring about considerable 
benefits for users and manufacturers alike.

The SDC protocol will indeed facilitate new functions:  

- data exchange between multiple devices from different 
manufacturers

- remote control of individual functions

- consistent data and high data quality through 
standardised communication

- better work flow through integration, resulting in:
- increased patient safety
- connectivity between devices for anaesthesia, surgery 

and imaging in the OR.

Moreover, SDC forms a bridge to already established 
superordinate communication standards such as 
HL7, DICOM and FHIR (see above), resulting in an 
uninterrupted flow of data and information throughout 
the entire clinical workflow. 

From the standpoint of the user, these functions or 
features lead to a whole range of advantages:

- simple integration of new or additional devices in the 
“ecosystem” of operating theatres and intensive care 
units

- augmented manufacturer neutrality in the procurement 
of new devices

The “SDC Cathedral Window (Version 2)” shows the 
interoperability of medical products with the help of 
SDC standards. 1
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- faster exploitation of innovations through time savings 
regarding certification, etc.

- more ergonomic device operation, uniform user 
interfaces

- improved interactions between individual disciplines in 
the OR (e.g. anaesthesia <-> surgery)

- better visualisation through central dashboard.

Standardisation also benefits manufacturers

Standardisation also has benefits from the point of view 
of manufacturers: if all medical devices in the OR can 
be connected via a standardised network interface, this 
saves development capacity. In the medium term, devices 
can then be connected using integrated SDC connectors. 
This makes access to the market easier, particularly for 
small and medium-sized enterprises (SME), because the 
effort of development and implementation is lower due to 
the standards complied with by the connectors. Devices 
can also be more easily networked with other devices, 
e.g. from major manufacturers.

For major manufacturers, the effort of development is 
also lower. But they also profit from the fact that hospitals 
often use device combinations from different leading 
manufacturers, which are now far easier to network. 3

First pilot projects and practical experience with SDC

SDC-based standardised communication will be 
extremely beneficial not only for hospitals, but also 
for device manufacturers, as shown by the active 
participation of companies in standardisation initiatives 
and pilot projects. Participating European manufacturers 
include Dräger, Aesculap, Erbe and Schölly. The The first 
SDC devices have yet to be approved, but pilot projects 
are already taking place in hospitals with companies like 
Dräger, for example at the Charité in Berlin. 4

Parallel developments in the USA... 

Around the world, projects similar to SDC are being driven 
forward. In the USA there is, for example, the research 
project “Medical Device Plug-and-Play” (MD PnP). It is 
not primarily concerned with technical implementation 
like SDC, but with the development of user concepts 
(Integrated Clinical Environment, ICE). This refers to a 
platform which describes applications for the care and 
treatment of an individual patient. Demonstrators use 
the IEEE 11073 SDC technology.

... and Japan

In Japan there is the research project Smart Cyber 
Operating Theater (SCOT). Communication is based on 
the industrial standard ORiN. Regarding the application, 
the protocol is not nearly as high-performance as SDC. 
And according to their own publications, the protocol 
does not permit any dynamic device bundling.

The focus of SCOT is the integration of e.g. surgical robots 
or assist systems in hybrid ORs, and not use throughout 
hospitals. In this field, there is generally a lively exchange 
between different research projects.

Wireless and SDC 

Wireless controls, and especially wireless foot switches, 
are to be found throughout operating theatres and 
intensive care units today. As a manufacturer of user 
interfaces, steute Meditec has developed a wireless 

Current example of a wireless standard foot control for 
medical devices. The compact receiver unit is installed 
on the device.
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system designed especially to meet the requirements 
of medical devices and providing very reliable wireless 
signal transmission. At the hardware level, steute 
Meditec is currently working on projects which simplify 
integration of the interface components - especially the 
antenna - in the user interface, and if required also in 
the medical device. One specific example: in the “Merlin” 
project within the “Intelligent technical systems – 
it’s OWL” cluster of excellence, steute Meditec, together 
with five further partners, is developing the integration 
of electronics and antennas in the surfaces of plastic and 
metal enclosures. Additive manufacturing techniques 
are used to produce so-called “mechatronic integrated 
devices” (MID).

Further development: real-time SDC

For the integration of user interfaces like foot switches 
in an OR network, it is crucial that SDC works in real 
time. Surgeons have to be able to operate the medical 
devices, and especially to switch them off safely, without 

any noticeable time delay. Real time is also crucial for 
communication between devices, e.g. in closed loop 
systems.

In its standard version, SDC does not work in real time, 
however. Together with its other partners, steute Meditec 
is therefore pursuing the goal of changing this to create 
real-time SDC (RT-SDC). Communication can then take 
place via the ethernet-based Time Sensitive Networking 
(TSN) family of standards in accordance with IEEE 802.1.

Only with this development from steute Meditec will it be 
possible to use SDC for controlling critical functions of 
medical devices in the OR and hospitals. At the hardware 
level, an SDC connector will facilitate integration of the 
user interfaces in the RT-SDC network.

At the DMEA 2022, steute Meditec presented such an 
RT-SDC demonstrator in connection with a wireless foot 
switch, an HF device and additional simulated devices. 
The basis was an RT-SDC connector. The task of this 
connector is to integrate user interfaces such as foot 
switches or remote controls in the RT-SDC network. The 
control units can also be configured via this interface. 5

... And cybersecurity?

As with every project involving integration and data 
exchange, SDC networks must also address the topic of 
data security - not least here, where sensitive patient and 
health data are at stake. 

Here, too, there is a current R&D project from steute 
Meditec, and it has now reached completion. The 
“Mittelstand 4.0-Kompetenzzentrum Kiel” (M4KK), with 
approval expertise located at the UniTransferKlinik 
Lübeck GmbH (UTK), has analysed currently used OR 
foot switches from steute with regard to cybersecurity, 
requiring them to meet the FDA “Content of Premarket 
Submissions for Management of Cybersecurity in Medical 
Devices” stipulations.

On this basis steute is currently establishing new 
methods of increasing data security and protecting the 
foot switches and their wireless interface from cyber 
attacks. 6

Different medical devices and their functions can be 
controlled and triggered using the universal 4.0 foot 
switch. 

Prof. Dr. Thomas Neumuth:

“The new IEEE 11073 SDC standard is the key 
technology enabling future medical devices to work 
together in networks. This technology facilitates the 
seamless integration of different medical systems in 
clinical value-added chains.” 8
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What is your general prognosis for medicine in the 
future age of SDC and digitalisation?

Jens Altmann, Dräger: “The non-profi t organisation 
West Health Institute estimates that the savings 
to be made through functionally interoperable 
medical devices amount to over 30 billion dollars 
per year in the U.S. health system alone. Integrated 
medical devices will mean that multidisciplinary 
teams can work together, in turn making treatment 
more effi cient. Against this background, departure 
from proprietary stand-alone solutions in medical 
technology is only a matter of time, providing 
an opportunity to create completely new clinical 
applications to improve acute care in hospitals. 
Decision support systems, the remote control of 
medical devices, and clinical assist systems are all 
examples of future applications with a high added 
value.” 7

The next steps 

There is no doubt among medical device experts that 
SDC will become market-ready: the development work 
which has been performed to date is comprehensive, 
the benefi ts are obvious, and the essential standards are 
already in place. Additional standards are currently being 
created and will be published soon.

And yet: there are still some fundamental questions 
and many details which require further clarifi cation. 
The projects and initiatives which have been described 
here are all working hard to achieve this. The ultimate 
aim is for as many manufacturers as possible to equip 
their devices with SDC-compatible interfaces as soon as 
possible – enabling the “interoperable OR”, with all its 
benefi ts, to become reality. 
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