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Background

Todd Cooper
• Co-Chair, HL7 Health Care Devices WG

• Convenor, ISO TC215 WG7 Health Informatics – Devices

• Chair, IEEE 11073 General Committee

• Board, Integrating the Healthcare Enterprise (IHE) International

• Co-Founder, IHE Patient Care Device (PCD) Domain

• Co-Chair, ISO/IEC JWG7 “80001” Standard

• Principal, 80001Experts, LLC

Medical Device Informatics & Interoperability

At heart … a software engineer … medical device guy … standards dude!

From San Diego … “America’s Finest City!”
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Acronymosity

Working Towards Harmonization
in Medical Device Regulation

Global Harmonization Task Force

UDI Unique Device Identification

SPL
CPM

Health Level Seven International

HL7 Structured Product Labeling
HL7 Common Product Model

www.GHTF.org

www.HL7.org

Integrating the Healthcare 
Enterprise www.IHE.net
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UDI – The Big Picture

Distribution

Web based tool

Business
Rules

Manufacturer
(Acme)

GS1 GDSN

The label of Medical Device 123 Size 45:
Device Identifier (Device XYZ123)
Production Identifier (Lot #ABC)
Expiration date (MMDDYYYY)

Sterile; Latex free

Bulk HL7 SPL

Minimum Data Set
For each Device Identifier:
• Manufacturer and model
• GMDN Code
• Other attributes

or

or

FDA’s UDI
Database

FDA

FDA Managed

Public User 
Interface

HL7 SPL

(From Jay Crowley, FDA CDRH, 2011.04.06)

You are here!



GHTF UDI 
Data Elements
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 Abstract UDI data elements
defined in the GHTF draft 
guidance document @

www.ghtf.org/adwg/    
ahwg-proposed.htm.

Comments due by 2011.04.30!
 Abstract data model elements 

are mapped to international 
standardized interchange 
formats, such as HL7 SPL / 
CPM

 Implementation technology 
independent!
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GHTF UDI Data Elements
Device Identifier

Manufacturer Name

Manufacturer “Address”

<Contact Information>

Nomenclature system

Nomenclature term / code

<Trade / Brand Name>

<Device Model Number>

Control method (e.g., S/N, lot, …)

Device ID location

<Packaging Parent/Child Relationships>

<Alternative Device Identifiers>

<Size, Volume, Length, Gauge, 
Diameter>

[Additional Product Description]

Storage & Handling Conditions

Labeled as Single Use (SUD)

Sterility

<Restricted Number of Reuses>

Labeled as Containing Latex

<Authorized Representatives>

<License/Marketing Authorization or 
Registration Number>

[URL for Additional Information]

<Critical Warnings / Contraindication>

(From GHTF Draft Proposal for a draft guidance on Unique Device 
Identification (UDI) System for Medical Devices, 2010.11.04)



HL7 SPL Mapping
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Don’t Panic!

GHTF UDI Data 
Elements (abstract)

You do not have to be an HL7 v3 Expert Modeler!

HL7 SPL / UDI 
XML-Based Labels

HL7 Implementation 
Guide Provides 

Mappings & Format 
Specifications
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HL7 SPL (rel 5) 
Implementation Guide + 
General WG Information 
@

Note:  Extended to 
support UDI.

GHTF UDI to HL7 SPL

wiki.hl7.org/images/d/d2/ 
SPLr5_IGv1.0_-_new.pdf

wiki.hl7.org/index.php?title=Medical_
Product_Information_(SPLr5)
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SPL FDA/UDI XFORM Editor
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Pilot Templates, …

UDI SPL Support 
Files (in process) 
provided on-line 
@

http://www.fda.gov/downloads/ForIndustry/ 
DataStandards/StructuredProductLabeling/
UCM237103.zip
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SPL Editor & Validation Tooling

www.PragmaticData.com
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SPL FDA/UDI XFORM Editor

@ www.PragmaticData.com/spl/form/
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UDI – The Big Picture

Distribution

Web based tool

Business
Rules

Manufacturer
(Acme)

GS1 GDSN

The label of Medical Device 123 Size 45:
Device Identifier (Device XYZ123)
Production Identifier (Lot #ABC)
Expiration date (MMDDYYYY)

Sterile; Latex free

Bulk HL7 SPL

Minimum Data Set
For each Device Identifier:
• Manufacturer and model
• GMDN Code
• Other attributes

or

or

FDA’s UDI
Database

FDA

FDA Managed

Public User 
Interface

HL7 SPL

(From Jay Crowley, FDA CDRH, 2011.04.06)

One Definition –
Multiple Applications



The Bigger Picture
(Welcome to my world…!)
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Support All Care Contexts

(Jan Wittenber, Philips Medical, HITSP/TN905)

Broad mix of communication and 
medical technologies – must coexist!

Wireless 
Technology 

Management 
Especially 

Challenging

RFID
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Where’s the ID?

(Luis Melendez, Partners Healthcare, FDA Interoperability Workshop, 
2010.01.25, www.MDPnP.org)
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(Luis Melendez, Partners Healthcare, FDA Interoperability Workshop, 
2010.01.25, www.MDPnP.org)

#1 Problem: Patient/Device ID!
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(Erin Sparnon, ECRI Institute, IHE-PCD Infusion Pump Summit, 
2010.02.16, wiki.ihe.net)

ItIt’’s not just s not just 
interfacing the interfacing the 
infusion pumps!infusion pumps!

Many clinical Many clinical 
systems must systems must 
be integrated be integrated ––
from many from many 
vendors vendors ––
using many using many 
technologies!technologies!

Med Admin/Systems of Systems

FDA MDDS?
Software as a Medical Device?
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21

SDO Coordination

11073 
Committee TC251 WGIV

TC215

Single set ofSingle set of
Internationally Internationally 
HarmonizedHarmonized
Medical DeviceMedical Device
Informatics & Informatics & 

InteroperabilityInteroperability
StandardsStandards

Patient Care 
Device Domain

Other groups:

• Continua Health 
Alliance

• ISO/IEC JWG7 –
IEC 80001-1

Other
Standards

IHT SDO DEV WG



22How to Model UDI GHTF Data Elements in HL7
GS1 Healthcare Conference @ Bethesda, MD ~ 2011.04.07

What’s being done?

How are these problems being addressed?How are these problems being addressed?
 Standards are ready Standards are ready …… implementation?  implementation?  

Products are starting to hit the market!Products are starting to hit the market!
HL7 version 2 messagingHL7 version 2 messaging (not Ver. 3!) is the primary (not Ver. 3!) is the primary 

transporttransport for communicating medical device data to for communicating medical device data to 
EHRsEHRs –– Modeling Modeling helps ensurehelps ensure consistencyconsistency

 ISO/IEEE 11073ISO/IEEE 11073 is the primary is the primary semanticsemantic contentcontent
standard (both acute & personal health devices)standard (both acute & personal health devices)

NISTNIST continues to develop open validation toolingcontinues to develop open validation tooling
 IHE Develops interoperability profiles that leverage IHE Develops interoperability profiles that leverage 

the above standards & tooling the above standards & tooling ……

But system identifiers remain a total mess!But system identifiers remain a total mess!
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Networked Device IDs
From the IHE PCD Technical Framework:From the IHE PCD Technical Framework:

W
ha

t’s
 m

is
si

ng
?!



24How to Model UDI GHTF Data Elements in HL7
GS1 Healthcare Conference @ Bethesda, MD ~ 2011.04.07

CONFIGURATION
MANAGEMENT

Applicable
CHANGE PERMIT?

Monitoring EVENT
MANAGEMENT

“Project”
- Project plan

- Execute RISK MANAGEMENT
- Update RISK MANAGEMENT FILE

Live environment RISK MANAGEMENT

CHANGE-RELEASE MANAGEMENT

RESIDUAL RISK
evaluation & 

report

Yes

Unacceptable

Go live

No

Request for Change to 
or creation of a 

MEDICAL IT-NETWORK

Acceptable

IEC 80001IEC 80001--1 Risk Management 1 Risk Management 
for ITfor IT--Networks Incorporating Networks Incorporating 
Medical DevicesMedical Devices……
 Full Device & Network Life Full Device & Network Life 

Cycle ProcessCycle Process
 3 Key Characteristics:3 Key Characteristics:
 SafetySafety
 EffectivenessEffectiveness
 Data & System SecurityData & System Security

Built on knowing what is where Built on knowing what is where 
when & its operational status / when & its operational status / 
effectivenesseffectiveness

(IEC 80001-1:2010, Figure 2)
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RM “Chain” Continuity
Analogous to Analogous to 
Supply Chain Supply Chain 
Management, Management, 
UDIUDI facilitatesfacilitates
continuitycontinuity of of 
monitoring and monitoring and 
maintenance of maintenance of 
manufacturermanufacturer’’ss
and end userand end user’’s s 
risk control risk control 
measuresmeasures for for 
networked networked 
medical medical 
technologytechnology
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80001‐based Issue Management

U
D
I

R
E
Q
U
I
R
E
D

(AAMI Getting Started with IEC 80001, Figure 13)
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Conclusions
1.1. Aim at Aim at one UDI Model-to-SPL/CPM mapping to to 

support support many applications (supply chain + (supply chain + regreg + + 
clinical integration)clinical integration)

2.2. Medical Device Identification: Medical Device Identification: 
Much has been done Much has been done ……

Standards in place & evolving Standards in place & evolving ……
Reality?  itReality?  it’’s still a mess!s still a mess!

Get Involved!!!Get Involved!!!
GS1, HL7, ISO, IEEE, IHE …



www.80001Experts.com

Thank You!

Todd Cooper
San Diego “America’s Finest City”!
(E) Todd@80001Experts.com
(V) +1 858.442.9200
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