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Standards in action!

Welcome to the fourth edition of the GS1 Healthcare Reference Book (Edition 2012/2013). 

This compendium of case studies contains detailed examples of the many success stories and promising 

projects that are advancing the implementation of GS1 Standards in the healthcare supply chain 

worldwide. They are intended to provide ideas and spur thinking about potential activities healthcare 

communities and organisations can undertake to further support the adoption and implementation of 

GS1 Standards. 

We hope you find our reference book useful and we extend our appreciation to all the contributors that 

have made its development possible.    
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Enhancing patient safety through increased 
visibility

The safety of patients can be compromised in many ways, 
from medical errors, counterfeit or substandard medicines, to 
critical care products being unavailable. Increased supply chain 
visibility allows for the following issues to be addressed: 

patients helps to reduce medication errors by ensuring 
that the right medicine is dispensed or administered to 
the right person, in the right dosage, at the right time. 
Automatic identification of medical devices also allows 
for the effective retrieval of the necessary information 
about those devices to ensure their proper use and avoid 
adverse events. But healthcare providers are struggling 
to implement such systems due to a lack of standardised 
barcodes on packages and devices. 

suppliers and the verification of these serial numbers by 
the dispensing pharmacist provide an additional layer of 
protection against the rising occurrence of potentially 
unsafe counterfeit drugs. Barcodes can be automatically 
read at different process points to record transactions such 
as physical transfers or changes of ownership, and the 
item’s chain of custody can be documented. Considering 
the millions, or even billions of packages worldwide, 
efficiently managing this process obviously presents an 
enormous challenge for all stakeholders. Diverging country 

which makes standardisation and harmonisation vital to 
success.

replenishment of stock, which will reduce the risk of 
stockouts of products needed for critical patient care. 

Connecting the dots to improve patient 

safety and supply chain efficiency

GS1 Standards in action – from production to the patient!

As GS1 Standards for healthcare were developed and became available over the last few years, healthcare communities 
worldwide embraced the standards and advanced their implementation. Standards will allow for streamlined supply chain 

efficiency. 
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Several case studies in this reference book illustrate how GS1 
Standards help enhance patient safety.

hospitals to efficiently implement automatic identification 
systems to improve medication safety. The Changhua Christian 

Brazil has worked with three of its pharmaceutical suppliers 
to implement the GS1 DataMatrix and leverage those in the 

Baxter, a leading, global pharmaceutical manufacturer, shows 
how GS1 Standards enable its serialisation programme, a 

worked closely with Pfizer to demonstrate how GS1 Standards 
can enable a traceability system to meet the government’s 

Improving supply chain efficiency through 
increased visibility 

Healthcare costs have been rising for several years, and are 
still expected to grow faster than national income in most 
countries in the foreseeable future. Stemming this growth 

and providers are looking for ways to control costs. Health 
information technology is expected to increase hospital 
efficiency. 

For example, better visibility of inventory across nodes of 
the supply chain and transparency on inventory expiry 
dates will reduce inventory and obsolescence cost. 

the supply chain will reduce transaction and processing 
costs. It will also reduce manual data capture, double 
checking, and relabeling, while increasing the accuracy of 
these processes.

between supply chain partners sets the foundation for 
an interoperable, electronic supply chain system and 
electronic procurement systems. 

Several case studies in this reference book illustrate how GS1 
Standards will enhance supply chain efficiency.

benefits from several supply chain efficiency improvements: 
100 Dutch hospitals will be able to save a total of between 

category management in their pharmacies to improve their 

In the U.S., Becton, Dickinson and Company, Mercy  and ROi 
demonstrated how the use of Global Trade Item Numbers 

achieve fully automated, accurate electronic processing of order 

experiencing the benefits that the National Product Catalogue 

manage data for thousands of products across multiple 

Speak ONE language

Global standards will become the ONE language of choice 
for supply chain management and electronic commerce in 
healthcare.  GS1 Member Organisations worldwide continue 
to support the sector to help it benefit from the adoption and 
implementation of GS1 Standards in its supply chain. 

Collaboration among stakeholders is fundamental to fully reap 
the benefits of standardising healthcare supply chain data. GS1 
Global Office and GS1 Member Organisations have successfully 
brought various supply chain stakeholders together through a 
global user group and 30 local user groups. These groups are 

can come together to communicate and learn from each other’s 
experiences.  

For more information about GS1 Healthcare, both globally and 
locally, visit www.gs1.org/healthcare.  
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product, pricing and healthcare data for all healthcare industry 
product categories for the purpose of data synchronisation. 
These categories include pharmaceuticals and medical devices 

throughout the sector.

can be confident that their trading 
partners will receive their information 
in Australia and, in the future, around 
the world. The NPC enables the secure 
sharing of item master information such 
as product identifiers and descriptions, 
units of measure, package contents, 
Therapeutic Goods Administration 

with pricing and related healthcare information. The NPC uses 

primary product identifier for every NPC record. This provides 
unambiguous product identification and reduces the risk of 
product identification errors.

Healthcare suppliers benefiting  

from Global Data Synchronisation 

ABS T R AC T 

and healthcare delivery organisations is a critical, foundational component for Australia’s transition to an 

government and private sector healthcare purchasers within Australia. Here, four healthcare suppliers share the 
benefits they are experiencing to date.  

Australia

NEHTA anticipates that full implementation of the NPC will save 
the public healthcare sector up to $AU200 million per annum1  

improved communications and supply chain operations.

Governments have recognised that inefficient data 
management in the healthcare supply chain leads to increased 
costs and impacts patient safety when necessary supplies are 
unavailable, or incorrectly identified and recorded at the point 
of care. 

The NPC was introduced to provide the foundation for an 
interoperable electronic supply chain system that delivers 

provides suppliers with a single mechanism to communicate 
standardised and accurate product and price data electronically 
to Australian health departments and private hospital providers.

NEHTA is working with representatives and stakeholders from 
all aspects of the supply chain. Reference 
groups, industry forums, seminars and 
site visits ensure the NPC benefits public 
and private healthcare providers as well as 
healthcare suppliers. Ongoing monitoring, 
review and feedback ensure these benefits 
remain current and dynamic to meet the 
needs of an evolving industry.

In addition to the NPC, NEHTA has also developed an electronic 

streamline the electronic purchasing process. This solution uses 

The NPC – Standardising healthcare product data 

1  Deloitte, 2004. Recommendations for National IM & ICT Enablers in the Health Sector Supply Chain report

“The NPC provides suppliers with a 

single mechanism to communicate 

standardised and accurate product 

and price data electronically to 

Australian health departments and 

private hospital providers.”

By Mark Brommeyer, 

NEHTA
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Australia: Healthcare suppliers benefiting from Global Data Synchronisation

NPC in practice

Cook Medical, are experiencing the benefits the NPC brings to 
their supply chain and procurement processes in Australia.

Key advantages of the NPC and Data Sychronisation

efficient distribution of product information

credit claims, returns and refused deliveries

Diagram: NPC Data Flows
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Terumo Australia develops, manufactures and distributes an 
extensive range of products for use in Cardiovascular and 
Cardiothoracic surgery, Interventional procedures, Transfusion/ 

medicine for Blood Collection 
and Monitoring, Vascular grafts, in 
addition to Hospital products such 
as syringe and hypodermic needle 

company operates locally through sales branches around the 

could use in their procurement systems.

The choice for Terumo to publish data on the National Product 
Catalogue provided an opportunity to prepare and clean 
this information once and then share the data between their 
customers to gain efficiencies.

By Yvonne Bell, 

Terumo Australia

Terumo Australia:  Gaining efficiencies 

Implementation of the National Product Catalogue was 

recognised the value that this would bring to the organisation 
by standardising product data, as an initial step to future 
implementation of the NEHTA eProcurement Solution.

Terumo has published 1,690 items to date, with the data made 
available to 17 of its trading partners, over 50% of who actively 
use it. The process took under eight months initially and the 
company continues to add new ranges as they are introduced 
into the market. 

To plan and implement 

team, with representatives 
from its internal IT, marketing, 

logistics and business support teams. Input was also garnered 
from its customer service team.

As a result Terumo has significantly reduced catalogue 
maintenance time for both internal and external customers. It 
is now much easier to communicate product and price data to 
trading partners, as there is only one set of data instead of five 
different sets. 

Customer service and sales representatives rely on this data 

The organisation forsees additional benefits when the 
eProcurement solution is implemented, as the standardisation 
of product data is critical to the success of any future electronic 
trading process. 

“It is now much easier to communicate product  

and price data to trading partners, as we only have 

one set of data instead of five.”

Australia: Healthcare suppliers benefiting from Global Data Synchronisation

1. Identification

��

��

��
2. Investigation 

3. Preparing the data 

4. Implementation

Terumo Australia’s NPC implementation plan:
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Australia: Healthcare suppliers benefiting from Global Data Synchronisation

data.

regulatory affairs, logistics and customer service 
functions across its pharmaceutical, nutrition, 
diagnostics and diabetes care businesses.

In response to feedback from trading partners, 
data was initially loaded from across all Abbott 

catalogue. This resulted in using a number of different ways 

In 2012, the data will be separated into a number of different 
divisional catalogues.

Some of the early benefits Abbott has seen include a revised 
local data maintenance process, which can be shared with its 
global office as it begins preparing to load data to the GDSN. 
Other benefits have included reduced time to prepare tender 
submissions, since all involved can refer to a single source of 
data, and the company no longer needs to provide the same 
information to different trading partners in multiple formats; it 
can now direct them to the NPC.

of granting access to a number of other trading partners is 
underway. Is it now easier to communicate product and price 

it’s much easier!

For Abbott Australia, the NPC is an essential ingredient in the 
company’s future eProcurement activities. 

Abbott is a global healthcare company with products spanning 
from nutritional products and laboratory diagnostics through 
medical devices and pharmaceutical therapies.

different disciplines and therapeutic areas, including 
pharmaceutical, nutrition, diabetes care, diagnostics, optical 
and vascular products.

Abbott Australia chose to publish data on the NPC because it was 
recognised that this would be the foundation for all business to 
business transactions in the future. The company could see that 
there would be multiple benefits for its customers as well as within 
the business. 

Abbott Australia has currently published 
around 4,000 GTINs from across its different 

and publishing its data two months later on 

automation of accurate item and pricing data exchange with 
its trading partners would result in significant savings, flowing 
from a reduction in handling the same information in different 
formats for multiple trading partners. 

Abbott Australia took the approach that everyone who touched 
item and pricing data should be involved in some way or other, 

as this opportunity would provide 
everyone with greater insights into 

The company invested in the 
support of a GS1 consultant to help 
understand the item and pricing 

“The NPC is an essential 

ingredient in the company’s 

future eProcurement 

activities”

By Dianne Prince,  
Abbott Australia

Abbott Australia:  Streamlining data catalogues
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only wasting valuable time and resources, but it also gives the 
wrong impression to the marketplace.

responses in a timely and efficient way.  

already on the NPC, with the remaining 10 percent being 
specific supplementary information. The NPC makes it easy to 
reference the data and provide fundamentals and pricing. 

Maintenance of accurate product data is a critical part of the 

functional team responsible for each data area, such as contract 
pricing and product specifics. 

Aside from tenders, another significant 
benefit  is having all the data logically 
and securely stored within the 
NPC assisting staff in accessing the 

of contracts, and allowing provision of 
a more efficient service to customers.

This drives efficiencies internally. Staff members, across all 
functional areas are getting trained in the use of the system and 

the NPC and GS1 Standards in other areas of the business, 
including stock control and logistics. The NPC has enabled 
easy demonstration of the business benefits of streamlining 
our processes. Australia has set an example for the company 
globally, and it is looking to Australia for guidance on 
streamlining data management and procurement processes.

Australia: Healthcare suppliers benefiting from Global Data Synchronisation

of products and services that help healthcare facilities care for 
people with reduced mobility, received a tender whereby it was 
mandatory to be NPC compliant. 

This was all the reason needed to start their NPC implementation.

The NPC was always a concept 

organisation had membership with 
GS1 Australia and allocated GTINs to 
products, but needed this push to take 
the next step and publish all product 
data on the NPC.

Australia to implement the NPC.  

tailored to the organisation’s needs; based on a sample of live 
data which was worked with, and mapped out exactly how to 

cleanse, upload and publish its data in time for the tender. Now, 

consumable healthcare products in the NPC. 

It was important to the company to get it right first time. If the 
wrong data was published and had to be changed later, it is not 

“Another significant benefit  is having 

all the data logically and securely 

stored within the NPC, assisting staff in 

accessing the information required in the 

preparation of contracts, and allowing us 

to provide a more efficient service  

to our customers.”

By Karen O’Donnell, 

ArjoHuntleigh:   
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Australia: Healthcare suppliers benefiting from Global Data Synchronisation

COOK MEDICAL:  NPC essential for tenders and broad data transparency

By Robert Webb, 

Cook Medical

Cook Medical is a global company developing and 
manufacturing products for endovascular therapy, critical 
care medicine, general surgery, diagnostic and interventional 
procedures, bioengineered tissue replacement and 
regeneration, gastroenterology and endoscopy procedures, 

innovative medical solutions.

NPC compliance is now a condition of most public tenders for 

access to products via a national product catalogue is very 
positive. Cook Medical has published approximately 6,000 items 
to the NPC, the overall process taking around eight months.  As 
at April 2012, approximately 11 customers can access the data 

The IT team took a thorough approach to find out what was 
needed to become NPC compliant, attending GS1 seminars and 
training seminars and working closely with NEHTA, who then 

implementation.

Externally, the company is now able to maximise its 
opportunity with product tenders, and internally, the team has 
learned more about the organisation’s own global systems and 
has a central location for all relevant product data.

Becoming NPC compliant has helped Cook Medical in its steps 
towards full EDI and the organisation now trades electronically 

Medical is now ready to expand its EDI functionality and is now 
ready for expansion to other healthcare providers. Choosing 
the right middleware companies that work with the given 
timeframe, show patience and understand the complexity 
of working with various ERP solutions was crucial to Cook 

The organisation anticipates even more business benefits 
when more customers start using the NEHTA eProcurement 

providing information to certain trading partners has already 

internally.

“We anticipate increased business  

benefits as more customers start using the 

NEHTA eProcurement Solution”
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Australia: Healthcare suppliers benefiting from Global Data Synchronisation
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Efficiently managing inventory 

of medical devices using RFID 

By Dr. Stefan Sabutsch, 

University of Applied Sciences 

The pain of managing inventory in hospitals

In many hospitals, managing inventory is not a very popular 
task as it is a cumbersome, resource intensive process of 

and condition of items. Hospital staff needs to inspect all 

correcting and clearing final errors, writing off stock, or starting 
all over with warehouse entries. Stocktaking results in a lot 
of work for the hospital, so it is obvious that optimising this 
process can save a lot of time and money. 

In collaboration with GS1 Austria, three important areas for 
improvement were identified: unambiguous 
identification of items that can effectively be 
read, controlled processes, and processing 
data.

Various GS1 Standards can optimise these 

Each technology offers advantages to the company, and the  
GS1 Standards provide security and harmonisation for investments 
in inventory management systems and during the configuration of 
the interfaces. 

SmartInventory Project at the University 
Hospital of Graz

In the Center for Medical Research at the University Hospital of 

ABS T R AC T 
To save time and resources during the annual stocktaking of medical devices, the 

SmartID™ Framework was implemented at the hospital, developed in collaboration 

needed for annual stocktaking by more than 96%.

Austria

facility management system and further assigned to specified 

room is also checked during the annual stocktaking. It often 
turned out that loaned devices were physically moved to 

This motivated the hospital to implement GS1 Standards and 

A SmartID™ Framework was implemented at the hospital, 
developed in collaboration between the 

GS1 Austria and RFIDInnovations GmbH. 

technology allowed the hospital to reduce 
the time needed for annual stocktaking to two days instead 

solution reduced the time and effort needed by more than 96%. 
This means the inventory process is done 28 times faster than 
before. This tremendous reduction makes it now possible to 
carry out a monthly inventory and inspection of stocks. 

Overcoming technology challenges

One of the challenges was to find an appropriate transponder 

transponder needed to be suitable to function on metal surfaces, 
typical for medical devices, and able to be affixed upon the most 
different and partially abrasive surfaces of other types of devices. 

3M was selected.

“Leveraging GS1 Standards and 

RFID/EPC technology allowed 

the hospital to reduce the time 

and effort needed for annual 

stocktaking by more than 96%.”
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Austria: Efficiently managing inventory of medical devices using RFID

an attachable UHF reader was chosen as an RFID handheld. 
Due to the SmartID™ Framework used, the application could be 
configured for a variety of other mobile terminals, such as ATiD, 
NordicID and many more, without the need for programming.

The new process

The apparent medical device identification number from the 
system is directly coded in a GIAI and stored in the transponder.  

At the beginning of the inventory process, the current allocation 
of the devices is transmitted from the facility management 

UHF door plate, the user automatically receives the current 
set list, which is shown on the display, and enabling the user 
to register all devices that are stored in that specific location. 
If the device is in the wrong location, a warning is sent out 
and a decision can be made on site as to whether the current 

database. 

Furthermore, by choosing the new type of chip’s user profile, 
G2XM with 512 bit, warning data and ownership information 
can be saved directly on the device. In doing so, information 
about the owner of the device, date of the last maintenance 
operation, maintenance interval or activity status can be 
retrieved even without direct access to the facility management 
system.

The use of UHF technology/hardware and the SmartID™ 

ABOUT THE AUTHOR
Dr. Stefan Sabutsch
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University of Applied Sciences Joanneum in Graz

12 2012/2013 GS1 Healthcare Reference Book



Baxter endorses GS1 Standards as a building 

block of brand integrity programme 

By Philippe Majois, 

Baxter

Counterfeit and/or altered medical products pose growing 
risks to patient safety worldwide. Maintaining product 
integrity is complex and multifaceted, 
encompassing an array of supply chain, 
product design and packaging, and risk 
management strategies.

Baxter believes that adoption of GS1 
Standards for healthcare and serialisation 
of certain products will facilitate greater 

help ensure that products are moved correctly and efficiently 
throughout the supply chain. Ultimately, adoption of these 
standards can help enable healthcare professionals to verify 
they are administering the right product to the right patient at 
the right time. 

Baxter launched a formal, global product integrity programme 
in 2007 to safeguard the company’s products from the threat 
of counterfeiting or adulteration. As part of this program, the 
company conducted a series of risk assessments, examining 
economic incentives, supply chain and product complexity 
and other factors. Based on those assessments, Baxter 
prioritised certain product lines and geographies for piloting 
and implementing various product integrity measures. The 
highest priority products and markets were earmarked for 
initial implementation of serialisation using GS1 Standards, 
which also comply with California Board of Pharmacy ePedigree 

are produced has been bar coding and mass serialising for the 
last two years. The experience there has helped guide other 
Baxter product integrity efforts and points to the complexity 
involved in implementation. 

A number of factors can influence the complexity of 
implementation, including the product itself, how it is 

ABS T R AC T 

wide, global adoption of the GS1 Standards for healthcare. Baxter believes that 

drive increased efficiency and integrity within the healthcare system.

Belgium

manufactured, packaged and stored, and where it is manufactured 
and shipped. Implementation of GS1 and serialisation is not 

simply a matter of placing a bar code on 
a product. The implementation process 

manufacturing capability to generate and 
print two dimensional dot matrices and 
the technology behind it to store, process 
and track data. The steps involved include: 

1.  Upgrading packing lines to bar code and serialise the lowest 
sealable unit and the above packaging levels

2.  Using GS1’s Global Trade Item Number for product 
identification

3.  Using GS1 DataMatrix bar codes for unit of dose and unit of 
sales packaging levels

“Baxter believes that industry-wide 

adoption of these standards will 

improve patient safety and will drive 

increased efficiency and integrity 

within the healthcare system.”

About Baxter
Baxter develops, manufactures and markets products that 
save and sustain the lives of people with hemophilia, immune 
disorders, infectious diseases, kidney disease, trauma, and 
other chronic and acute medical conditions. As a global, 

combination of expertise in medical devices, pharmaceuticals 
and biotechnology to create products that advance patient care 
worldwide. Baxter’s diverse product portfolio is manufactured in 
27 countries and sold in more than 100 countries globally, and 

specialised biologic derived therapies.
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for manufacturers, healthcare providers and patients. The 
continued adoption of GS1 Standards by additional countries 

spur the many supply chain and patient benefits envisioned 
with the creation of the GS1 Standard. 

Preventing and overcoming the many threats to product 

comprehensive approach that incorporates many elements. 

serialisation is an important building block in those efforts. 
Baxter looks forward to expanding its implementation of those 
standards, furthering its product integrity efforts and driving 
greater security and efficiency in the delivery of our products to 
healthcare providers and patients around the world.

6.  Including batch number and expiration date for all products, 
as well as potency for certain products

7.  Continue to meet shifting or differing local bar code 

warehouses, logistic partners, customers, nurses and patients 
for specific home care treatments at all levels of packaging.

Also adding complexity is the need to educate internal 

Technology, Manufacturing, Supply Chain and Quality 

and processes, including on such elements as:

products

process

First and foremost for implementation, manufacturing 
capabilities need to be upgraded to incorporate printing and 

number of packing lines, type of products, and packaging 

drive unnecessary or redundant investment, extend timelines 
for implementation and create confusion and increased risk 

Baxter in Belgium – Production site in Lessines
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Implementing GS1 DataMatrix at Moinhos 

de Vento Hospital: Ensuring drug traceability 

and patient safety 

By Joana Heydrich, 

Moinhos de Vento Hospital 

Quest for quality

founded in 1927. The hospital manages the 

ANAHP, Brazil’s National Association of Private 
Hospitals, and the Institute for Healthcare 

This continuous effort was recognised by the Brazilian 
Ministry of Health, electing the hospital as one of the most 
excellent hospitals in Brazil. HMV has also been certified 

renowned organisation evaluating and accrediting hospitals 
worldwide.

ABS T R AC T 
The Moinhos de Vento Hospital in Brazil implemented GS1 DataMatrix barcodes on 
medicines in 2011. The hospital aimed to enhance patient safety and reduce costs by 
more efficiently managing inventory and enabling traceability. Return on investment 
is expected within fifteen months, and could even be faster if more pharmaceutical 
suppliers print the GS1 DataMatrix on their unit dose packaging.  

Brazil

Leveraging GS1 DataMatrix at HMV

medicines. Any medicine manufactured, dispensed and sold 
in the country has to be tracked. ANVISA, the National Agency 
for Sanitary Surveillance in Brazil, will coordinate and adopt 
an identification system to be implemented gradually in the 
country. Pharmaceutical suppliers will have to comply with this 
system.  

and identification standards in the healthcare supply chain, 

2010 brought suppliers and hospitals together to discuss the 
implementation and their benefits.

The conclusions from that seminar helped HMV to develop the 
hospital strategy to implement GS1 DataMatrix 
barcodes on medicines. This strategy was presented 

patient safety and ensure inventory control. This 
can be achieved by ensuring the traceability of 

medicines inside the hospital, in particular the ability to track 
and trace medicines from receiving to dispensing, and report 
on the process in detail. Technology, in particular barcoding, 
needs to be implemented to enable this. The hospital would 
like to work with its suppliers to have GS1 DataMatrix barcodes 
printed on the packaging, avoiding unnecessary rework by the 
hospital and increasing the traceability in the whole chain.  

“The main goals of the 

project are to enhance 

patient safety and ensure 

inventory control.”
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The main benefits for HMV to implement this traceability system 
and leveraging GS1 DataMatrix include:

dispensing;

suppliers leverage a global standard;

identification and focusing on core activities; 

human errors; and

Internal identification and labelling of 
medicines 

Every medicine that is distributed and dispensed in the hospital 
receives an internal label with information about the product, its 
batch number and expiry date, in addition to the barcode printed 
on the label. This label serves as an entry in the computer system 
used in the hospital to ensure the traceability of that medicine. 

The labelling process is sometimes manual, sometimes 
automated, but always carried out by pharmaceutical 

pharmacist. This process is one of the most important steps in 

control, as it guarantees the correct charge of the medicine in 

This labelling process not only brings on unnecessary work, 
but also increases cost and the risk of errors in the medicine 
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Figure 1: Internal labelling of medicines at HMV in 2011

with GS1 DataMatrix. As shown in Figure 1, the monthly 
average of manual, internal labelling decreased almost 28%, 

of 189,476 units prior. 

This has saved a lot of work for the hospital and is a much safer 
process for the patient. The product information comes directly 
from the supplier and remains unchanged throughout the 
process. 

of 2011.

Monthly 

average 

labelling 

Average 

monthly cost 

- supplies

Average 

monthly cost 

– labour

Before  189,476 
medicines

R$ 4,500 R$ 7,000

After
137,043 

medicines
R$ 3,270 R$ 2,100

Investing in equipment and people

hospital, it was necessary to replace all the previously used 

were replaced in all locations where medicines are dispensed, 
and three handheld data scanners were replaced in the central 
warehouse and pharmacy for increased mobility. 

Brazil: Implementing GS1 DataMatrix at Moinhos de Vento Hospital:  

Ensuring drug traceability and patient safety
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Brazil: Implementing GS1 DataMatrix at Moinhos de Vento Hospital:  

Ensuring drug traceability and patient safety

Description Quantity Location Unit Value R$ Total Value R$

Fixed Data Scanner 42 All 896 37,623

Handheld Data Scanner 3
Central Warehouse and  

Obstetric Care Unit 
766 2,298

Data Collectors 11
Central Warehouse  and 

Pharmacy
2,730 30,030

Batteries 11
Central Warehouse  and 

Pharmacy 
255 2,805

Total 67 72,765

The computer system used at HMV was already prepared to under
stand the data scanned from GS1 DataMatrix barcodes. For this phase, 
it was only necessary to do tests before the implementation to ensure 
system reliability. Using standardised solutions is a great advantage in 

Training of hospital staff was essential for the 

Oncology, to ICU, and so on. The responsible pharmacist conducted 
training in their area.  

To make sure all hospital staff was and remained engaged in the 

Examples of data scanners

and benefits of the GS1 DataMa
trix for drug traceability. A mar

ing a poster used throughout 

email to hospital staff.   

From planning to reality in less than eight 
months

DataMatrix started to capture information for 
medicines from Eurofarma and B.Braun. 

multidisciplinary approach, engaging and integrating multiple 
hospital departments, including procurement, information 
technology, marketing, corporate education, and decentralised 

such a short period of time.   

“Training of hospital staff 

was essential for the project 

in order to be successful.”
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ABOUT THE AUTHOR
Joana Heydrich, Responsible Pharmacist at the Moinhos de 

Pharmacist in charge of the materials processes and medicine. 

for the performance of the whole process of receiving, 
registering and distributing all supplies. She is also a member 
of the Standardisation Committee of Hospital Medical Device 

Ms. Heydrich holds a post graduate degree in Pharmaceutical 
Sciences from the Universidade Federal do Rio Grande 
do Sul. Currently, she is pursuing her MBA in Health 

in a partnership with HMV.

Nº Activities Sep/10 Oct/10 Nov/10 Dec/10 Jan/11 Feb/11 Mar/11 Apr/11 May/11

1
Participation in the  ANAHP/GS1 

Event
         

2 A study of equipment needs          
3 Project work-up at HMV          
4 Project presentation to the board          
5 Supply quotation          

6
Analysis and approval of the 

equipment  
         

7 Equipment purchase and receipt          
8 Equipment installation          

9

Adjustments in the internal 

system - software (Screen for the 

Supplier and Product Register) 

         

10 Team training in the inventory          
11 Full functioning of the Project          

Conclusion – “Segurança para todos”

HMV could reduce 30% of its internal labelling efforts. More 
pharmaceutical suppliers participating in 

hospital to realise more savings. 

Enhancing patient safety was the most 
important goal of HMV. Although difficult 
to measure, the automation of the dispensing process through 

the usage of the GS1 DataMatrix reduces the risk of medication 
errors by eliminating the human intervention to capture product 
identification and information. 

HVM was one of the winners of the 14th edition of Brazil’s auto
mation prize, “Simplifying business and lives” 

and motivated staff members perform better, 
catching the attention of the clients and 

and better results for everyone. 

For more information about this case study, contact Roberto 
Matsubayashi at:  
rmatsu@gs1brasil.org.br.

About the Moinhos de Vento Hospital  

has four modern buildings that are fully integrated, with a 
hospital, two clinics and an Institute for Research and Educa

Commission International. HMV provides comprehensive as
sistance, which includes personalised and integral assistance 
by a multidisciplinary team, searching for not only the physi
cal wellbeing, but also the spiritual and psyche wellbeing. 

Positive spiral of the Balanced 
Score Card. Source: Adapted 
Model - Kaplan and Norton.

Value

Clients

Process

People

Brazil: Implementing GS1 DataMatrix at Moinhos de Vento Hospital:  

Ensuring drug traceability and patient safety

“Return on investment in new 

equipment will be achieved by 

HMV in less than fifteen months.”
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Deployment of a traceability system 

by a pharmaceutical wholesaler 

leveraging GS1 Standards 

By Jorge Enrique Gonzalez, 

Dromayor

Background

Currently, the process to track pharmaceutical products in 
Colombia is completely manual. Items are shipped with a 

Standard, encoded in a barcode. Additional 
information on the manufacturing date, 
batch and serial numbers are printed on 
the package, often in small font size. Once 
the product is shipped to other nodes in 
the supply chain, it is the only information 
available to validate its authenticity and 
retrieve the additional information. There is no database to 
validate the information. This makes inspection and traceability 
very difficult, or even impossible. 

of 2007 mandated INVIMA, the National Institute of Food and 
Drug Monitoring, to regulate such a traceability system: 

“It is the duty of INVIMA to […] to guarantee the correct 
identification of pharmaceutical products at any stage of 
the supply chain, from production to final consumption, in 
order to avoid counterfeiting, adulteration and smuggling. 

Since this law, supply chain stakeholders, including suppliers, 
wholesalers, drug stores and healthcare providers, have 
succeeded in reaching consensus on how to implement this 

system and information tools. 

ABS T R AC T 

can track and trace pharmaceutical products throughout the supply chain. Dromayor, 
a Colombian pharmaceutical wholesaler, and Pfizer, a global pharmaceutical 

Colombia

Advancing solutions to meet government 
requirements

Colombia, have been working on initiatives 

regarding the identification of products, 
processes, automatic data capture, and the 
use of electronic commerce to generate 
traceability processes based on these 
parameters: 

A traceability system through a standard identification and 
communication system involves:

different companies and entities involved in their production, 
distribution, marketing, supply, administration and 
consumption;

and data integrity, authenticity of products, and the possibility 
to have agile processes through automatic data capture;

occurs regarding products and supplies: what was sent, 

where the event occurred, what was the player responsible for,  
and the related transport information;

access legal information about the product they are getting, 

through mobile phones.

“Guarantee the correct 

identification of pharmaceutical 

products at any stage of the 

supply chain, from production 

to final consumption.”
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Colombia: Deployment of a traceability system by a pharmaceutical  

wholesaler leveraging GS1 Standards

The Dromayor-Pfizer pilot project

In October 2011, Pfizer and Dromayor, a Columbian 
pharmaceutical wholesaler, started to work together to set 

system based on GS1 Standards, including: the Global Trade 

An internal traceability framework needed to be set up for 
Dromayor and its main suppliers and customers, as well as its 
own pharmacies. Dromayor uses CABASnet, GS1 Colombia’s 

GS1 Colombia’s traceability system, Traceability System Online, 
to manage serial numbers.

The pilot involved Pfizer’s distribution center for consumer 
products, Dromayor’s distribution 
center, and a Dromayor pharmacy in 

counter pharmaceutical products with 
high rotation.

During the pilot, those nine products were marked with a GS1 
DataMatrix including the GTIN, lot number, expiration date and 

Product information was synchronised between supply chain 
partners through CABASnet.  

Dispatch Advice Document to the CABASnet Online Traceability 
System. 

the DataMatrix barcodes and the right information were 
printed and put on the package. 
Manual labeling took nine seconds on 
average per item and cost US$0.05 per 
label. Dromayor reported back to the 
CABASnet Online Traceability System 
to confirm receipt and to print the 

receipt document. The serial number for each package is 
linked to the GTIN, lot number and other product data in its 
ERP system and the CABASnet Online Traceability System. 
During the picking process, the GS1 Datamatrix barcode was 
automatically read and the CABASnet Online Traceability 
System updated.

Figure 1: Pilot process 

“GS1 Standards enable online 

traceability systems that can be used 

to manage and verify serial numbers.”

20 2012/2013 GS1 Healthcare Reference Book



Colombia: Deployment of a traceability system by a pharmaceutical  

wholesaler leveraging GS1 Standards

Finally, the drug store also scanned the GS1 DataMatrix barcode 
and confirmed receipt to the CABASnet Online Traceability 
System.

The CABASnet Online Traceability System provides visibility 
throughout the whole process. This is of particular importance 
for the technical receipt document, which is a regulatory 

Figure 2

Figure 3

This report shows information about order numbers, invoice 
and shipment dates, including products shipped, their lot 
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ABOUT THE AUTHOR
Jorge Enrique Gonzalez is National Director of IT and 

pharmaceutical wholesalers. Mr. Gonzalez is cofounder and 
official speaker of the Foundation “I believe in Colombia” 
for more than 11 years with more than 500 conferences in 
several cities of Colombia, Venezuela and United States. He 
is a systems engineer, specialising in artificial intelligence 
and logistics. He was trained in strategic management and 
management skills at University Politecnico Gran Colombiano 
and at the University of Pennsylvania in the US. 

Conclusion

Serialisation helps to verify authenticity of pharmaceutical 
products. GS1 Standards enable online traceability systems 
that can be used to manage and verify serial numbers, so that 

for a wholesaler’s ERP. This online system allows to effectively 

and provides easy access to historical records through a cloud 

traceability, including Internet access and 2D barcode scanners.     

Ideally, serial numbers are encoded in the barcode by the 
pharmaceutical supplier at the point of production using 

errors later in the supply chain and allows for efficient 
receiving and shipping processes. If the wholesaler has to 
label the package afterwards with the serial numbers, this 
adds cost and risk. Furthermore, the wholesaler needs to 
have an area in the warehouse where they can label the 
packages.        

Colombia: Deployment of a traceability system by a pharmaceutical  

wholesaler leveraging GS1 Standards

Conclusion

Serialisation helps to verify authenticity of pharmaceutica
products. GS1 Standards enable online traceability system
that can be used to manage and verify serial numbers, so t

for a wholesaler’s ERP.PP This online system allows to effectiv

and provides easy access to historical records through a cl

traceability, including Internet access and 2D barcode scan
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How category management improved 

customer service in the pharmacy  

By Verena Schielein, 

Improving customer service in pharmacies

Customer service is vital for the retail pharmacy. The Medicon 

helps to improve orientation of customers in the pharmacy. 
The focus is then on what the patient or customer is looking for, 
with products that a buyer considers related displayed together. 

in turn aims to improve customer loyalty and satisfaction, 
increasing sales in the process. 

ABS T R AC T 
The implementation of category management in three Medicon pharmacies 
allowed for a significant improvement in customer service and resulted in 
increased sales despite a declining market. Redesigning the way products were 
presented in the pharmacies helped to attract new customers and improve 
customer satisfaction and loyalty.  

Germany

To achieve this, Medicon pharmacies began introducing the 
category management approach in three of its pharmacies in 

a pharmaceutical supplier, and GS1 Germany supported the 
implementation, under the auspices of the Federal Ministry 

eBusiness initiative providing clear information on eBusiness 

eBusiness competence. 

based on a systematic analysis of market and scan data, as 
well as considering the specific characteristics and strategic 

Medicon pharmacy – Placement of items after introduction of category management
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Germany: How category management improved customer service in the pharmacy  

approach to category management is a significant instrument 
to define the sales strategy. Harmonising the product 
portfolio with local needs is critical. By introducing category 

focused design of the product portfolio can be linked to 
the strategic positioning within the pharmacy. The result is 
increased customer satisfaction, also allowing for differentiation 
of the pharmacy in comparison to other pharmacies in the area. 

The support of GS1 Germany enabled Medicon to leverage 
its expertise in business process optimisation in various 
industries and sectors. Specifically, GS1 Germany supported the 
implementation of GS1 Standards and enabled Electronic Data 

helps to streamline the exchange of information between 
suppliers and pharmacies. Data, such as the sales data report, 
can now be transmitted electronically between the supply 

intervention and thus reducing errors and simplifying the flow 
of information. 

Category management in eight steps

current situation in the pharmacies. It was important to 

operations. Taking a step back to evaluate ways of improving 

in less than six months, the pharmacies were redesigned 

category plan was defined and implemented in eight 

plan implementation and review, as defined by Efficient 

business processes between suppliers and retailers focusing 
on the consumer.  

Lessons learned

pharmacies. Customer feedback upon implementation was 

grouped by supplier, they are now grouped into categories. For 
example, if customers are looking for something for their feet 
or legs, they will find all of related products from any supplier 
on the same shelf or in the same area. The customer will not 
only find what he or she needs much faster, but it also positions 
different products in the same category. For another example, 
a customer looking for compression stockings may also benefit 
from Medicon’s offering of individually tailored compression 
stockings. Or they can find all natural healthcare products in 
one area.     

Medicon pharmacy: Over-the-counter products grouped by 
category 
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Germany: How category management improved customer service in the pharmacy  

The German law requires certain pharmaceutical products to 
be displayed behind the counter and can only provided by the 
pharmacist

ABOUT THE AUTHOR
Verena Schielein is Managing Director of MEDICON 

purchasing, controlling, accounting, and IT for pharmacies. 
Prior to holding this position, she set up the marketing and 
controlling department at MEDICON Apotheke oHG, which 
she headed for several years.

The efforts and investments have certainly paid off. Medicon 
pharmacies sales where category management was 

of 2010. Those Medicon pharmacies also attracted more 
customers, increasing by 12.6%. One pharmacy increased its 
number of customer loyalty card holders by 18.5%, and another 
by 71.9%.   

Based on the results in these three pharmacies, Medicon 
decided to implement category management in their other ten 
pharmacies.

For more information about this case study, contact Bettina Bartz 
at: bartz@gs1-germany.de. 

Sales, over-the-counter placement: overall market trend 
downwards – project pharmacies experienced growth

Sales, display placement: overall market near 0% - project 
pharmacies experienced above-average growth
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Improving patient safety and efficiency in 

the operating room: Potential savings of 

€170 million for Dutch hospitals  

By Tom Pereboom, 

Amstelland Hospital 

ABS T R AC T 

and safety, and lower costs in the healthcare system. This article illustrates that 
employing the GS1 Global Traceability Standard for Healthcare contributes to 

Netherlands

Introduction

not always simple to answer as a clear view of inventories and 

therefore intertwined.

Alongside patient safety, there is increasing focus on efficiency 

costs involved in their management are attracting ever more 

optimised in order to bring down costs and enable data to be 
exchanged simply and rapidly.

Advancing GS1

Before GS1 Standards can be adopted in hospitals, hospital 
management needs to appreciate their benefits. Members of 
the GS1 Netherlands Traceability Focus Group are confronted 
with the lack of awareness of GS1 Standards among their 
colleagues, and therefore focus their efforts on increasing 
awareness and demonstrating their value.    

The immediate motivation for adopting GS1 Standards was 
the need to improve patient safety by guaranteeing 100% 
traceability of products used to treat patients. This measure 
will also enable hospitals to improve recall procedures. 100% 
traceability furthermore helps increase efficiency and reduces 
costs substantially. This desired scenario demands soundly 
organised logistics processes.

Scope

In the interests of clarity, the scope of the initiative was 

used in operating and treatment rooms.

About the GS1 Netherlands Traceability 
Focus Group  

The Traceability Focus Group, facilitated by GS1 Netherlands, 
brings together the different stakeholders in the Dutch 
healthcare sector, including representatives from medical 
device suppliers and hospitals. The Focus Group aims to be a 
community where stakeholders exchange their knowledge 

ability partners, and act as a community to help newcomers 

The Focus Group has concentrated its efforts on collecting 
evidence on how traceability can contribute to a safer and 
more efficient supply chain. This resulted in the traceability 
business case, patient safety and efficiency in the operating 
theatre. Download the business case. 
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Commitment

The Dutch healthcare sector, which includes hospital 
organisations such as the Dutch Federation of University 

to be the definitive standard used in 
healthcare. They therefore intend to use 
GS1 Standards to improve patient safety 
and lower costs in the supply chain.

secondary packaging in order to encode information like the 

and expiry dates, preferably using the GS1 DataMatrix.
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Current practices

Current practices by the Dutch healthcare sector leave much 
room for improvement. For instance, the transparency and 

management of inventories in hospitals 
is far from optimal, the costs of an 
operation need to be estimated much 
more accurately and completely, and the 
automatic registration of products at the 
point of care has yet to be implemented. 
The lack of automatic registration leads 

recall procedure.

Although the healthcare sector supports the use of barcodes, 
they are not used extensively in current practice. This situation 
is the result, of the fragmented nature of the Dutch healthcare 

investment before any benefit can be gained by the sector, 
among other things.

As yet, only half of manufacturers barcode their products. Many 
hospitals have their own packing departments that apply codes, 

many hospitals and other providers perform the same process 
but in differing ways. The use of usually outdated manual 
systems in administering medicines and using medical devices 
is prone to error, inefficient, and anything, but economical.

Desired situation

Patient safety considerations make an automated recall 

patient relationships desirable. It is also vital for inventories to 
be correct and transparent. It would then be possible to avoid 

stock products, bring down inventory levels and make optimum 
use of consignment goods, amongst other things. Further gains 
in efficiency will be achieved by automating administrative 
processes. A simpler, faster ordering, delivery and billing process 
brings down the number of errors and clarifies the costs.

GS1 Global Traceability Standard for 
Healthcare

provides a means to achieve this desired situation. GTSH can 
be employed when suppliers and hospitals both have effective 
IT infrastructures to track and trace products throughout the 
supply chain.

“The immediate motivation for 

adopting GS1 Standards was 

the need to improve patient 

safety by guaranteeing 100% 

traceability of products used to 

treat patients.”

Netherlands: Improving patient safety and efficiency in the operating room:  

Potential savings of €170 million for Dutch hospitals 
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GTSH ensures that each product is correctly recognised, and 

To achieve this, suppliers need to create barcodes that capture 
the GTIN, expiry date and any batch or serial number. Hospitals 
can then scan the barcode and store product data in its system. 

integrated software application to support business processes 
across an organisation, means that it will be clear at all times 
which product can be found at which location. 

Figure 1. How products are recorded at various locations.

Figure 2. How product data is linked to a patient and the member 
of staff who is responsible for administering or implanting it. 

The data can also be linked to a specific patient, such as through 
a barcode on a wrist band, and to a member of the hospital 
staff through a barcode on their staff ID badge. These measures 
mean that it will always be clear which product has been 
used to treat which patient, and which member of staff was 
responsible for administering or implanting it.

Costs and benefits

Hospitals and suppliers alike must be willing to invest in the 

desired situation. As a result, there are a variety of benefits and 
savings that will be achieved in return of the investment.

The ‘hard’ measurement points in this business case are 
concerned mainly with efficiency. The ‘soft’ measurement points 
are concerned with patient safety.

Benefits on patient safety include:

 Operations proceed as planned. There is a clear view of 
inventories, so that staff can be certain that the products 
needed are in stock.
 Improved recall procedure. Products are registered as they 
move throughout the supply chain, making them simple 
to locate using hospital systems regardless of whether the 
product still resides with the supplier, at a hospital supply 
point, or already administered or implanted in a patient.
 Better information when replacing an implant.

the implant used to treat which patient needs to be identified. 

patient and the applicable product is simple to locate in the 
hospital’s system.
 Fewer errors with automatic product-patient registration 

by means of barcode scanning. Manual actions are no longer 
needed, which reduces the number of errors. Research into 
the effect of barcoding on the administration of medicines 
shows an approximately 40% drop in the number of errors 

yet available for medical devices, but it is assumed that the 

Benefits in efficiency have been 

the St. Antonius Hospital, and through 
a comparison of the annual reports 
of various other hospitals, including 
university medical centres and several small and large general 
hospitals.

Netherlands: Improving patient safety and efficiency in the operating room:  

Potential savings of €170 million for Dutch hospitals 

“Hospitals are able 

to save a total of 

between € 106 and  

€ 168 million 

annually.”
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Netherlands: Improving patient safety and efficiency in the operating room:  

Potential savings of €170 million for Dutch hospitals 

The registration of traceable products at all relevant points 
in the logistics chain facilitates complete transparency of 
inventories. It is then possible to:

reduce inventory levels by approximately 20%;
bring down obsolete stock by approximately 80%;
save time and money through automatic reordering*; 
save time and money through the use of electronic packing 

save time and money through electronic billing*;
accelerate recall procedures by hours or even days, with 
hospital staff no longer needing to physically search through 
paper files and supply points due to automated systems; and 
make the most effective use of consignment goods.

The hospitals mentioned above estimate that the rate of 

obsolete stock could be reduced by approximately 80% through 
the automatic registration of expiry dates.

ABOUT THE AUTHOR
Tom Pereboom is the head of the Central Sterilisation 

Hospital in the Netherlands and has a financial background 
in healthcare organisations. Mr. Pereboom has chaired 
the GS1 Netherlands Traceability Focus Group for the 
last two years. Since 2007, he has worked with operating 
room departments as a financial advisor, which resulted 
in increasing his interest in the operating room supply 

Costs in euros Year 1 Year 2 Year 3

Total revenues € 106 million € 106 million € 106 million
Nonrecurring costs*
Hardware and software procurement € 12.3 million
Personnel costs € 5 million
Total nonrecurring costs € 17.3 million
Structural costs*
Hardware depreciation € 450,000 € 450,000 € 450,000
Software licences € 750,000 € 750,000 € 750,000
Connection to data pool € 200,000 € 200,000 € 200,000
GS1 Netherlands membership € 450,000 € 450,000 € 450,000
Personnel costs € 20 million € 15 million € 10 million
Total structural costs € 21.9 million € 16.9 million € 11.9 million

ROI hospitals + € 66.8 million + € 155.9 million + € 250 million

As work proceeds faster and more efficiently, and inventories 
are controlled with greater confidence, substantial cost savings 
are realised. Hospitals are able to save a total of between € 106 
and € 168 million annually.

Conclusion

Increased patient safety and huge potential savings are 
reasons enough to start implementing traceability now. The 

removing a number of obstacles. The obstacles include the 
absence of logistics support in some hospitals, poor integration 
of different IT systems within a hospital, and a lack of familiarity 
with GS1 Netherlands and GS1 Standards. 

For more information about this case study, please contact 
Esther Peelen at: Esther.Peelen@gs1.nl. 

Figure 3. Return on investment (ROI) model for hospitals.

*100 hospitals were used to estimate costs.

chain. In 2010, Mr. Pereboom received his International Master 
in Business Administration. His thesis covered inventory 
management in the University Medical Center of Utrecht’s 
operating room.

Esther Peelen

eCom, Healthcare, GS1 Netherlands
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TFDA, CCH and GS1 Taiwan advancing GS1 

BarCodes to improve patient safety   

By Liang-Chin Wang, 

Taiwan Food and Drug 
Administration

and  Su-Yu Chien, 

Changhua Christian 
Hospital

ABS T R AC T 
To prevent medication errors, the Taiwan Food and Drug Administration 

on prescription drugs, which will promote the use of automatic 
identification and data capture to improve patient safety. The Changhua 
Christian Hospital is deploying and piloting the use of such barcodes in 
its medication procedures. The TFDA encourages the use of standardised 
barcodes on pharmaceutical products and plans to mandate the use of 
GS1 Standards by pharmaceutical manufacturers and hospitals. Barcodes 
should include the lot number and expiry date, and should allow for 
the tracking and tracing of a medication prescription, as well as its 
dispensing and administration. 

Taiwan

Medication safety in hospitals

Medication errors are the single most preventable incident that 
impacts patient safety in hospitals. The Institute of Medicine 

1 

underlined the importance to reduce medication errors in the 
U.S. by presenting estimates of the incidence and cost of such 
errors, as well as evidence on the efficacy of various prevention 
strategies.

To better understand the situation in Taiwan, the Department 

189,000 incidents in the system.  

The 2010 Annual Report of the TPR indicated that medication 
errors are the most common type of incidents that impact 
patient safety in hospitals.

Improve patient safety and increase 
efficiency

Unit dose barcodes provide additional safeguard during the 
dispensing and administration of medication to ensure the 
‘five rights’ — right patient, right medication, right dose, right 
time, and right route of administration. Numerous hospitals 
worldwide have proven this is an effective way to prevent 
medication errors, both for the dispensing pharmacist and the 
nurse administering the drugs. The nurse scans the barcodes on 
the patient’s wristband and the package of the drug to make 
sure the right patient gets the right medication. 

Increased visibility on product availability also allows for 
improvement on inventory management, including easy 
retrieval of products in the pharmacy or another location on the 
hospital campus, and management of expired or recalled drugs.  

In addition, increased supply chain visibility helps 
pharmaceutical suppliers efficiently manage inventory and 
distribution. 

2 http://www.tpr.org.tw/english.htm

Figure 1. 2010 TPR system Report – Number of incidents by type of 
event2
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Introducing barcodes in the medication 
process

To improve patient safety, the TFDA seeks to reduce medication 
errors through the use of barcodes in the medication 
procedures. Today, only a few hospitals in Taiwan use such a 
barcode system. The limited availability of barcodes on the 
packages of prescription drugs and the lack of standardised 
barcodes are considered the greatest barriers to adopting a 
barcode system in the medication process. 

To this end, the TFDA is planning to mandate the use of 
standardised barcodes on prescription drugs. The regulation 

their packages, with the aim of enabling hospitals to efficiently 
implement a barcode system in their medication procedures. 
Furthermore, the TFDA commissioned the Changhua Christian 
Hospital and GS1 Taiwan to develop a programme to implement 
barcode systems in hospitals.

National Taiwan University Hospital, Taiwan Veterans General 

the implementation of GS1 Standards to enable automatic 
identification systems in hospitals.   

One of the most significant challenges when implementing 
barcode systems in hospitals is the necessity to invest in an 
infrastructure for an electronic medication administration 
system, and the cost of maintaining and upgrading the system. 
This issue may be addressed by government subsidies.

The challenge for pharmaceutical suppliers lies in solving 

on a blister pack and the difficulty that comes with printing 
a barcode on a unit dose package. The user group is looking 
into these issues, with GS1 Taiwan providing technical support 
throughout the implementation process. The user group is also 
looking into recommendations to increase health insurance 
payments to cover the additional cost of barcoding.

Prescription drugs 

The primary and secondary package stages of prescription 

Packaging hierarchy GS1 Identification Key Additional Data Data Carrier

Primary package
batch Number and Expiry 

Secondary package
batch Number and Expiry 

Cases

Figure 2: Taiwan Healthcare Automation Association recommendation to the TFDA for prescription drugs

*  Instead of encoding the lot/batch number and expiry date into data carriers on the primary and secondary packages of prescription drugs, pharmaceutical manufacturers 

The inaugurating meeting of the Taiwan Healthcare Automation 
Association

Taiwan: TFDA, CCH and GS1 Taiwan advancing GS1 BarCodes to improve patient safety  
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Controlled drugs, blood products and 
vaccines

necessary product and production identification, including 
the GTIN, expiry date, and batch/lot numbers on every level 
of packaging. Furthermore, the data carriers on all levels of 
packaging of controlled drugs, blood products and vaccines 
must include serial numbers.

Conclusion

the implementation of GS1 BarCodes on prescription drug 
packaging. Most pharmaceutical suppliers, domestic and 
international, have already implemented GS1 Standards on 
certain packaging levels to manage their supply chain. This will 

Moreover, Taiwan Healthcare Automation Association’s 
guidelines will guide stakeholders to follow global standards of 
medication barcoding at various packaging levels. 

About the Taiwan Food and Drug 
Administration (TFDA)

The TFDA’s mission is to ensure food and drug safety and to 
lead the nation into a new era of food and drug management. 
The TFDA was established by the Department of Health in 
2010. It consolidated four governmental bodies, including the 
Bureau of Food Safety, the Bureau of Pharmaceutical Affairs, the 
Bureau of Food and Drug Analysis and the Bureau of Controlled 

Figure 3: Taiwan Healthcare Automation Association recommendation to the TFDA for controlled drugs, blood products and vaccines.

*: The data carriers on all levels of the package of controlled drugs, blood products and  vaccines must include serial numbers.

Drugs. This organisational reform was needed to streamline 
the process from policy planning to execution, and to increase 
administration efficiency. 

About the Changhua Christian Hospital 
(CCH)

CCH was established in 1896. It has grown under the selfless 
contributions of overseas missionaries and has continued 
growing to the present day. CCH consists of ten branch 
hospitals, totaling 3,232 beds and 6,358 employees.

Taiwan: TFDA, CCH and GS1 Taiwan advancing GS1 BarCodes to improve patient safety  
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Achieving ‘Perfect Order’ and beyond

USA

By Dennis Black,  

BD 

and Alex Zimmerman,  
ROi

ABS T R AC T 
Trading partners use GS1 Standards in every 

supply chain optimisation with fully automated order 
processes and transactions. BD and ROi launched their 
collaborative effort in early 2011 to implement GS1 
Standards and achieve ‘Perfect Order.’

Collaborative effort of BD and ROi

Through a collaborative effort launched in early 2011 and 

Mercy and its supply chain company, ROi, implemented GS1 
Standards at each step from manufacturing to patient bedside, 
realising significant benefits, including those associated with 

global data standard integration represents the first known 
instance in the United States that a healthcare provider and 

processing of order transactions, also known as ‘Perfect Order.’

Phase 1: Establish the technology infrastructure and processes 

eliminating 100% of all human interaction throughout the 
entire procurement and replenishment process across the 
entire spectrum, from the manufacturing plant to the patient, to 
achieve ‘Perfect Order’ and beyond.

Phase 2: Implement GS1 Standards to make the process even 
more efficient and sustainable. The use of GS1 Standards allows 

for easier scalability of future ‘Perfect Order’ initiatives and for 
improved recognition of product usage at the patient level 
through the use of package barcodes and supported scanning 
technology.

The implementation of GS1 Standards was integrated into 
an overall ‘Perfect Order’ engagement that leveraged both 
organisations’ supply chain capabilities. The achievement of 
‘Perfect Order’ and effective use of GS1 Standards are part of a 
comprehensive supply chain strategy. 

State of the healthcare industry

state. Healthcare providers, distributors and manufacturers 
struggle with a large error rate related to the procurement 
process of medical devices. Inefficiencies or errors in the 
procurement process extend all the way to the patient, 
manifesting in ordering errors, not having enough product 
on hand to treat the patient, clinicians receiving the incorrect 
product, expired inventory and other scenarios.

Perfect Order  

A standard prevalent in many industries including retail, Per-

fect Order

rect location, on time, undamaged, at the right price, with the 

effective use of available resources by eliminating errors and 
maximising the use of technology.

www.smisupplychain.com
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The industry has been challenged by 
disparate proprietary data for medical 
devices and location information. Data 
translations and manual processes 
cause a multitude of errors and create 
an insidious obstacle to achieving the 
desired future state of efficiency or 
implementing specific clinical systems 
and programs. The lack of common supply chain performance 
metrics creates further obstacles. Common shared metrics 
provide benchmarks which illuminate both good and bad 
supply chain performance. Something as basic as the true cost 
per transaction is largely a mystery to many manufacturers and 
healthcare providers.

‘Perfect Order’ metrics

BD and ROi began their initiative by reviewing past transactions 

of ‘Perfect Order’ metrics to calculate transactional errors 
retrospectively, and then conducting extensive root cause 
analyses, the organisations gained insight into how to reduce 
errors going forward. After extensive collaboration and a 
significant number of process changes, the two organisations 
are now achieving many of the desired ‘Perfect Order’ 
outcomes, including:

 30% reduction in days payable outstanding

  73% reduction in discrepancies, including a complete 

elimination of vendor part number and unit of measure 

(UOM) discrepancies by supplanting part number and UOMs 

with GTINs on purchase orders

  improved sourcing of products by use of a single scan of a 
barcode to determine the right product and product UOM to 
reorder
 less calls to customer service
  fewer stock outs due to the inherent simplicity offered to 
nursing staff for scanning barcodes at the bedside
  better charge compliance resulting from scanning as a 
surrogate to traditional practices.

End-to-end integration: GS1 Standards go 
where the product goes

The GTIN unambiguously identifies products and is helpful in 
communicating product data throughout the supply chain and 

used as a consistent standard to identify delivery locations and 
to replace custom account numbers. 

GTIN

BD and ROi are transacting by using the GTIN as the primary 
product identifier on purchase orders, invoices and other 

are also able to follow the actual product through the supply 

chain by scanning the package 
barcode containing the GTIN that 
BD prints on product labels through 
ROi’s distribution management 
system at the point of receipt. The 
native package barcode that BD 
prints containing the GTIN is again 
scanned during product consumption, 

documentation and patient billing purposes. The GTIN is being 
successfully transmitted through all the steps of the supply 
chain as well as through to the clinical care setting. 

GTIN/GLN usage in BD’s supply chain

BD enumerates products with catalog numbers and GTINs, 
and captures the codes in applicable systems before the 
company releases the products to market. GTINs are created 

Catalogue numbers are directly associated with the GTINs in a 
configuration that allows healthcare providers and distributors 
to interpret packaging hierarchies.

BD creates and manages many forms of product data that 
are ultimately associated with GTINs and catalogue numbers, 
including unit of measure, shelf life, dimensions, allergens, etc. 

life cycle, and updates and maintains relevant product data the 
entire time a product is marketed.

As part of the ‘Perfect Order’ effort, BD shared an initial set of 
product data with ROi via the GS1 Global Data Synchronisation 

BD has enumerated its medical devices sold in the U.S. 

shippable packaging level. BD scans the GTINs at multiple 
points in its internal supply chain, and stores the information in 
BD systems.

“GS1 data standards enable healthcare 

trading partners to speak the same 

language when it comes to product or 

location information, saving valuable 

time and resources, as well as reducing 

costs and enhancing patient safety.”

USA: Achieving ‘Perfect Order’ and beyond

34 2012/2013 GS1 Healthcare Reference Book



USA: Achieving ‘Perfect Order’ and beyond

BD uses additional GS1 Standards, such as the Serial Shipping 

and is beginning to use the Global Shipment Identification 

shipments from BD Distribution Centers to customers. This 
shipment data is stored in BD’s enterprise resource planning 

BD Distribution Centers use the SSCC, GTINs and production 
data when receiving products from manufacturing plants to 
verify receipt and track inventory. Having this information at 
the moment it is needed speeds up supply chain processes 
and helps ensure overall process accuracy. GTINs, specific 

associated with a pallet license plate barcode, a type of 
SSCC. That information is stored in internal systems and is 
used for each material movement through the use of the 
scanning system. The data can be shared with distributors 
and healthcare providers in EDI transactions, such as order 

GTIN/GLN usage in Mercy’s and ROi’s supply 
chain

Through its the collaboration with BD, ROi is now implementing 
GTINs as the global standard product identifier for BD products 
rather than creating custom labels. The GTINs are entered into 
Mercy’s item master, and are being used to track and order 

item master, the process of validating receipt of product 
delivery is made much simpler and orders in general are more 
accurate.

ROi now consistently uses GTINs when ordering, picking and 
shipping BD products. In addition, both organisations use 
production data assessed via the manufacturer assigned 

Finally, ROi’s Distribution Center and Mercy facilities have active 

replace custom account numbers.

GTINs stored in Mercy’s systems are the primary reference 
numbers for transacting, and serve as a common identifier, 
enabling the tracing of supplies from the point of 
replenishment to the point of use. Upon shipment, ROi sends an 

the shipment.

“True collaboration and use of an agreed upon 

set of common Perfect Order metrics provide the 

healthcare industry a real opportunity to improve 

operational effectiveness and eliminate costs 

from the supply chain.”
Steve Gundersen

Vice President, Corporate National Accounts, BD

“In addition to improving the efficiency of the 

healthcare supply chain, data standards play a 

significant role in ensuring patient safety through 

improved product recall management. With data 

standards in place, hospitals can rely upon the 

uniqueness of the packaged barcode and use it to 

drive critical processes.”

President/CEO, ROi
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GTINs are used to order and track medical devices for use in 
labs, pharmacies, storage locations and in patient care areas. 
GTINs can also be scanned to help search for products in 
Mercy’s materials management information system. A Receiving 

to various departments throughout the facility.

Caregivers scan patient wrist bands to identify the patient and 
the location where care is taking place. Caregivers also scan 
GTINs on consumed products, capturing critical information to 
drive: 

   product consumption

   patient charging

As surgeries are performed, products used during the 
procedure are tracked and documented in the patient’s EHR. 

from the point of order to the near exact time the product was 
applied to a specific patient. Transactions entered in the patient 
EHR flow through to patient billing. In time, recall notifications 
for specific GTINs could trigger automatic reports alerting 
administrators of affected patients.

GLN

Healthcare providers need to manage and store a multitude of 
customer numbers assigned by their suppliers. For example, ROi 
has 124,000 manufacturer assigned numbers for Mercy facilities 

of ROi transactional locations. Throughout the BD/Mercy/ROi 

locations and further reduce transactional errors. ROi and BD 

based on proprietary customer numbers. Since each distributor 

for each location, manufacturers must utilise resources to 
continually manage the different numbers representing the 
same customer locations. Because proprietary enterprise 

validated by the location owner and are maintained in the GS1 

define the company as a global entity, a U.S. organisation and 
specific transactional locations for EDI usage.

Because ROi already distributes to Mercy locations and has 

simple process and mirrored recommendations from industry 

location. Data reconciliation began with BD reviewing Mercy’s 

Center and 23 Mercy hospitals. 

GTINs and GLNs in EDI transactions

transactions. For this initiative, the EDI transaction between 
BD and ROi was the last step in the implementation, occurring 

reconciliation and synchronisation. 

USA: Achieving ‘Perfect Order’ and beyond
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Conclusion

healthcare supply chain. Clearly identify and agree to goals in 
advance. To prevent “scope creep” and distractions, identify and 

technology providers can support the agreed upon goals and 
established work plan.

BD and Mercy/ROi were able to use and leverage GS1 Standards 
throughout the supply chain and beyond, realising many 
benefits, including:

 achievement of ‘Perfect Order’
  more accurate purchase orders, invoicing and payment 
processes
  clean data on delivery locations and account information

 better product and lot number tracking
  improved infrastructure and data accuracy for future patient 
care initiatives and the recall process
  stronger business relationships with critical healthcare 
partners.

About BD
BD is a leading global medical technology company 
that develops, manufactures and sells medical devices, 
instrument systems and reagents. The Company is 
dedicated to improving people’s health throughout 
the world. BD is focused on improving drug delivery, 

infectious diseases and cancers, and advancing research, 
discovery and production of new drugs and vaccines. 
BD’s capabilities are instrumental in combating many 
of the world’s most pressing diseases. Founded in 1897 

employs approximately 29,000 associates in more 
than 50 countries throughout the world. The Company 
serves healthcare institutions, life science researchers, 
clinical laboratories, the pharmaceutical industry and 
the general public. For more information, please visit 
www.bd.com.

About ROi

recognised leader in the healthcare supply chain 
management industry. Founded by Mercy in 2002, ROi 
provides a single source, fully integrated supply chain 
solution, including group contracting, clinical and 
operational consulting, pharmaceutical repackaging, 
custom procedure tray manufacturing, print operations, 
purchasing and master item file management, and 
distribution and transportation management. For more 
information,  
visit www.roiscs.com

 

About Mercy

Mercy is the eighth largest Catholic 
healthcare system in the U.S. and 
serves more than 3 million people 
annually. Mercy includes 30 hospitals, 

Missouri and Oklahoma. For more about Mercy,  
visit www.mercy.net

For more information about this case study, refer to “Perfect 

GS1 Standards Integration” at www.gs1us.org/BDMercyStudy or 
contact Siobhan O’Bara at sobara@gs1us.org. 
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By Dr. Dietmar Hein, 

Siemens Healthcare Diagnostics

Siemens Healthcare Diagnostics: A holistic 

approach to global data standards

USA

The need for standardised product 
identification

integration of three separate companies, Siemens inherited a 
disparate product identification system.

It was using proprietary material numbers 
to identify products internally, but external 

systems. Even when products were assigned 
GTINs, there was no uniformity across product 
lines since legacy companies had used 
different versions of the GTIN, with various prefixes and lengths.

In 2009, as dialog around the use of GS1 Standards was 
heating up within the U.S. healthcare industry, Siemens’ 

with GTINs to comply with the December 31, 2012 sunrise 
date—the date by which a number of U.S. group purchasing 

designated that trading partners begin using GTINs in supply 
chain transactions.

Rather than simply assigning GTINs to products that were 
not previously identified, the team decided to take a holistic 
approach to global data standards adoption to determine how 
the use of GTINs could improve business processes for both the 
company and its customers. It is part of Siemens Healthcare 
Diagnostics’ customer excellence strategy to not only improve 
patient safety, but also help drive down costs by streamlining 
supply chain processes and reducing errors.

A single point of truth

“Standardising product identification with GTINs touches 
every part of our company, so we had to carefully 
evaluate the impact it would have and the work 
that needed to be done to make it happen,” said 

group took an “investigative approach” to initiate 

enabled the team to determine exactly what was needed and 

“The goal was to 

leverage global data 

standards to establish a 

single point of truth for 

its products.”
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one of the world’s largest suppliers to the healthcare industry, manages data 
for thousands of products across multiple countries. To improve patient safety, 
streamline the healthcare supply chain and support compliance with industry 

share product data with worldwide trading partners using the GS1 Global Data 

Instead of simply implementing standards to meet a specific regulatory or market 

standards enablement could improve its internal business processes, as well as its 
interactions with global trading partners and customers.
 



global data standards to establish a single point of truth for 
its products, which would involve not only enumerating 
its products with GTINs, but also finding ways to share 
them with trading partners and use them in supply chain 
transactions.

GTIN allocation

The first step was for the team to determine which version 
of the GTIN it would use for product enumeration. The 
healthcare industry was trending toward the use of the 

“Getting started can be difficult because there are so many 
standards for the same thing. A supplier must decide 
on which flavor of GTIN to use and then communicate 

manufacturer with tens of thousands of products, the 

new GTINs to enumerate new products, but still retain the 
same root prefixes.”

The next step for the team was to assess its current state for 
GTIN enumeration by reviewing the GTINs contained within 

This assessment would enable it to “clean up” product 
identification and address duplicates, including:

 Identifying products with the same GTIN

GTIN
  Assigning GTINs to products that had not yet been 
enumerated

Another challenge facing the team was amalgamating 
the processes for the allocation of GTINs inherited from its 
legacy companies.

“It is critical that a supplier define its GTIN allocation 

global process for allocating GTINs, you can easily fall into 
the trap of allocating the same GTIN to multiple products or 
assigning more than one GTIN to the same product.”

Eventually, Siemens plans to centralise the allocation 

system, which will automatically assign GTINs to saleable 
material when they are first entered into the ERP system—
eliminating the risk of human error and preventing 
duplicate allocations.

To date, Siemens has enumerated a significant proportion 
of its products worldwide with GTINs and plans to be fully 
enumerated well ahead of the December 2012 sunrise 

transactions with customers in Spain to comply with regional 
health authority regulations.

GTIN synchronisation

By 2010, Siemens was ready to begin sharing its standardised 
product data with customers and trading partners. To do so, 

which enables trading partners to synchronise standardised 
organisation and product data so that all parties are transacting 

data through the GDSN, Siemens provides its customers with a 
single source that they can use from the very beginning of the 

Siemens also cleansed its worldwide product data—including 
product GTINs—and stored it in a centralised ERP system that 
feeds peripheral ERP systems for its sales operations in the 
United States and Europe. This ensured that all systems were 
functioning with cleansed data and provided a single source 
from which to draw its product information for the GDSN.

Siemens chose the GHX Health ConneXionSM data pool as its 
point of entry into the GDSN and worked closely with the GHX 

various government authorities. GHX provided the Siemens 

draw the data to populate these fields directly from the ERP 

paid off as the initial upload to the data pool was relatively 
straightforward.

we were going to load GTINs for only a few products, but after 
consulting with GHX, we extracted information for every product 

and being prepared by GHX for upload.”
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As of May 2011, Siemens had published GDSN product data 
for its entire U.S. product line via the GHX Health ConneXion 
data pool. Siemens is also working with GHX to publish GTINs 
for additional product lines in Australia and Europe and is 
designing a process whereby its updates will be automatically 
loaded to the GDSN.

GLN Registry

Siemens has also been addressing issues related to organisation 
and location identification through the use of GS1 Global 

transactions with trading partners in 
the U.S. In addition, Siemens is using 

reporting to support compliance with 
the sunrise date.

“Initially, some GPOs had enumerated 
their customers so that when hospitals 

for the same location. This, however, is improving thanks to the 
work that hospitals are doing with their GPOs to address the 

all parties to identify an organisation or location throughout the 

which will be a huge benefit in terms of accuracy and efficiency.”

with customers, Siemens Healthcare Diagnostics and GHX 
collaborated on providing a bridging solution that has enabled 
the company to accept electronic orders from customers using 

Global data standards at Siemens Healthcare 
Diagnostics today

and recognition over the last eighteen months thanks to the 

topic.

By defining the business purpose of global data standards and 

Siemens is confident that supply chain processes will improve 
for all parties with which it transacts. In addition, the company’s 
GTIN enumeration and data synchronisation through the GHX 
Health ConneXion data pool supports participation in the 

proposed identification system for medical devices.

ABOUT THE AUTHOR
Dr. Dietmar Hein

Diagnostics. Dr. Hein leads the process optimisation and 
technical integration of all global Siemens Healthcare 

companies. Under his leadership, Siemens Healthcare 

more than 50 percent of the applicable volume. Driven by 

well as the entire Customer Purchase to Pay process cycle. 
His responsibilities also include design, development and 
implementation of innovative approaches to customer 
supply chain management, an area of growing importance 
for Siemens. Dr. Hein earned his degree in Biology from 
the University of Münster, Germany, and holds a Ph.D. in 
Chemistry from the University of Paderborn, Germany.  
Dr. Hein serves on the Board of Directors for Global Healthcare 
Exchange.

Conclusion

Siemens has demonstrated—both in the healthcare sector 
and other businesses—the benefits that come from managing 
product data in a professional and standardised manner. It 

planning, but the company is convinced 
that taking a holistic view of global data 
standards adoption will pay off in the 
end.

Furthermore, as healthcare trading 
partners look for ways to increase 
efficiency and reduce costs, global data 

forward. In five years time, customers who pick up the phone to 
place an order will be in the minority in healthcare. The move 

standardisation issue. Global data standards will become the 

with trading partners in a more efficient and accurate manner, 
benefitting the whole healthcare industry by driving down 
costs and improving patient care.

“Siemens has demonstrated—both 

in the healthcare sector and other 

businesses—the benefits that  

come from managing product data in 

a professional and  

standardised manner.”

USA: Siemens Healthcare Diagnostics: A holistic approach 

to global data standards
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