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About GS1 

GS1® is a neutral, not-for-profit, global organization that develops and maintains the most widely-used supply 
chain standards system in the world. GS1 Standards improve the efficiency, safety, and visibility of supply chains 
across multiple sectors. With local Member Organizations in over 110 countries, GS1 engages with communities 
of trading partners, industry organizations, governments, and technology providers to understand and respond to 

their business needs through the adoption and implementation of global standards. GS1 is driven by over a 
million user companies, which execute more than six billion transactions daily in 150 countries using GS1 
Standards. 

About GS1 US 

GS1 US®, a member of GS1 global, is a not-for-profit information standards organization that facilitates industry 
collaboration to help improve supply chain visibility and efficiency through the use of GS1 Standards, the most 

widely-used supply chain standards system in the world. Nearly 300,000 businesses in 25 industries rely on GS1 
US for trading-partner collaboration that optimizes their supply chains, drives cost performance and revenue 
growth while also enabling regulatory compliance. They achieve these benefits through solutions based on GS1 
global unique numbering and identification systems, barcodes, Electronic Product Code-based RFID, data 

synchronization, and electronic information exchange. GS1 US also manages the United Nations Standard 
Products and Services Code® (UNSPSC®). 

About GS1 Healthcare 
GS1 Healthcare is a global, voluntary healthcare user group developing global standards for the healthcare supply 

chain and advancing global harmonization. GS1 Healthcare consists of participants from all stakeholders of the 
healthcare supply chain: manufacturers, wholesalers, and distributors, as well as hospitals and pharmacy 
retailers. GS1 Healthcare also maintains close contacts with regulatory agencies and trade organizations 
worldwide. GS1 Healthcare drives the development of GS1 Standards and solutions to meet the needs of the 
global healthcare industry, and promotes the effective utilization and implementation of global standards in the 

healthcare industry through local support initiatives like GS1 Healthcare US® in the United States. 

About GS1 Healthcare US 
GS1 Healthcare US® is an industry group that focuses on driving the adoption and implementation of GS1 
Standards in the healthcare industry in the United States to improve patient safety and supply chain efficiency. 
GS1 Healthcare US brings together members from all segments of the healthcare industry to address the supply 
chain issues that most impact healthcare in the United States. Facilitated by GS1 US, GS1 Healthcare US is one 

of over 30 local GS1 Healthcare user groups around the world that supports the adoption and implementation of 
global standards developed by GS1. 
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1 Executive Summary 

In 2016, GS1 US® established the Orthopedic Implant Workgroup (“the Workgroup”) to support 
industry’s effort to analyze challenges to making the full U.S. FDA Unique Device identifier (UDI) for 
non-sterile orthopedic implants available at the point-of-use.  The Workgroup was comprised of device 
manufacturers, healthcare providers, and hardware and software solution providers.  The goal of the 
Workgroup was to examine current processes to identify requirements and challenges to maintaining 
UDI Device Identifier (DI) and Production identifier (PI) information with the implant, and evaluate UDI 

capture options in terms of benefits and challenges from both the manufacturer and provider 
perspective.   

The Workgroup set out to satisfy that goal through three efforts: 

■ Detailed analysis of data and device process flows  

■ Site visits to hospitals to observe a live orthopedic surgery to enhance the participants’ 
understanding of the complexity of the operating room (OR) environment where the UDI is to be 

captured 

■ Analysis of the various options for feasibility, benefits and challenge from the perspective of 
manufacturer and provider based on the process flows and site visit experiences  

This white paper serves to document the Workgroup’s analysis, impressions, and insights in order to 
support the on-going industry efforts identify solutions to the challenges.  

 Note: GS1 US is not a representative or agent of the FDA, and the content herein has not been 

reviewed, approved or authorized by the FDA. 

2 U.S. FDA UDI Rule 

On September 24, 2013, the United States Food and Drug Administration (FDA) published a rule (“the 
UDI Rule”) establishing a unique device identification system for medical devices.1 Under the rule, 
the healthcare community and the public will be able to identify a device through a Unique Device 

Identifier (UDI) that will appear on the label and package of a device in both plain-text format and 
a format that can be read by automatic identification data capture (AIDC) technology (e.g., a 
barcode).  Pursuant to Sec. 801.45 of the rule, a device must also bear a permanent marking providing 
the UDI on the device itself if the device is intended to be used more than once and intended to be 
reprocessed before each use. 

A UDI is a unique numeric or alphanumeric identification code assigned to medical devices by the 
labeler (e.g., manufacturer) of the device.  A UDI includes two segments: a “device identifier” and a 

“production identifier”: 

■ Device Identifier (DI): a mandatory, fixed portion of a UDI that identifies the labeler and the specific 
version or model of a device 

■ Production Identifier (PI): a conditional, variable portion of a UDI that identifies one or more of the 

following when included on the label of a device: (i) lot or batch number; (ii) serial number; (iii) 
expiration date; (iv) date of manufacture; and (v) for an HCT/P regulated as a device, the distinct 

identification code 

According to the UDI Rule, a device identifier is always present in a UDI.  However, a production 
identifier is only required if it otherwise appears on the device label.  Therefore, UDIs can be comprised 
of either DI only, or DI+PI.  Because most implants include at least one piece of production information 
on the label, most UDIs would include a production identifier. 

                                                
1 21 CFR § 801 (2013). 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjpwZ2a1M3XAhWjzIMKHeDjBIIQFggxMAI&url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2013%2F09%2F24%2F2013-23059%2Funique-device-identification-system&usg=AOvVaw3SmHC3DHfHzhYI8KAJ9Oq5
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjpwZ2a1M3XAhWjzIMKHeDjBIIQFggxMAI&url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2013%2F09%2F24%2F2013-23059%2Funique-device-identification-system&usg=AOvVaw3SmHC3DHfHzhYI8KAJ9Oq5
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3 Non-Sterile Orthopedic Implants 

The goal of the UDI Rule is to establish a system for the adequate identification of medical devices 
through distribution and use.  To that end, the UDI provides a standardized way to identify medical 
devices in health-related information systems, such as electronic health records (EHR), claims, and 
devices registries.2  The Office of the National Coordinator for Health IT (ONC) has noted that recording 
and exchanging UDIs in patient EHRs would enable clinicians to accurately identify a patient's 
implantable devices and prevent adverse events resulting from misidentification or non-identification of 

a device.3  Non-sterile orthopedic implants (e.g., screws, plates, etc.) present unique challenges for 
meeting that objective.   

Basic Process: 

Generally, non-sterile orthopedic implants (i.e., hospital sterilized implants) are delivered unsterile from 
the manufacturer, intended to be sterilized by the hospital prior to the procedure.  Due to the number, 

variety, and small size of these devices, they are usually stored in trays (or sets).  These trays (holding 

hundreds of these small devices) may be assembled by the manufacturer or by the hospital itself.  The 
entire tray gets sterilized prior to the procedure.  During surgery, the surgeon uses what is needed.  
Then, the tray is disinfected and returned to storage to be replenished periodically on-site and re-
sterilized for the next surgery. 

Key Challenges: 

■ the UDI is usually lost when the device is removed from its packaging and placed into an orthopedic 
tray to be sterilized 

■ the size, shape and substrate of the implants can complicate and/or frustrate direct marking of the 
UDI on the device itself 

■ these devices are used in a surgical setting which complicates and restricts options for UDI data 
capture at point of use due to heightened patient safety concerns 

4 FDA & Industry Response 

Recognizing these challenges, the FDA provided a 2-year extension of the UDI labeling compliance date 
for non-sterile orthopedic implants in order to provide additional time for effective approaches to be 
developed to address the challenges.4  Since that time, the FDA and industry have continued to work 
together toward a solution:   

In March 2016, the FDA confirmed that capture of the DI alone meets the objectives of the UDI rule for 
those non-sterile implantable devices where it would not be technologically feasible to capture the full 
UDI at point of implantation.  In addition, the FDA also confirmed that using cross-reference tools (like 
Inventory Control Sheets) to capture the DI were acceptable methodologies until technologies to enable 
capture of the full UDI become available (i.e., capturing a device’s DI by scanning a barcode on an 
Inventory Control Sheet instead of scanning a barcode on the device).5  However, the FDA noted that it 
understood that industry will continue to develop technologies for making the full UDI available at the 

point of use that do not rely on indirect methods such as cross-reference tools, and that they look 

forward to receiving updates on industry’s progress.  

                                                
2 Linda Sigg, Center for Devices and Radiological Health, U.S. Food and Drug Administration. Unique Device 
Identification (UDI) System Regulatory Overview. January 27, 2016.  
3 Office of the National Coordinator for Health Information Technology (ONC), Department of Health and Human 
Services (HHS). Notice of proposed rulemaking: 2015 Edition Health Information Technology (Health IT) 
Certification Criteria, 2015 Edition Base Electronic Health Record (EHR) Definition, and ONC Health IT Certification 
Program Modifications. March 30, 2015.  
4 FDA Letter to Implant Labelers, November 19, 2014.  
5 FDA Response to AdvaMed, March 22, 2016. 

https://www.fda.gov/downloads/Training/CDRHLearn/UCM492639.pdf
https://www.fda.gov/downloads/Training/CDRHLearn/UCM492639.pdf
https://www.federalregister.gov/documents/2015/03/30/2015-06612/2015-edition-health-information-technology-health-it-certification-criteria-2015-edition-base#h-107
https://www.federalregister.gov/documents/2015/03/30/2015-06612/2015-edition-health-information-technology-health-it-certification-criteria-2015-edition-base#h-107
https://www.federalregister.gov/documents/2015/03/30/2015-06612/2015-edition-health-information-technology-health-it-certification-criteria-2015-edition-base#h-107
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/UniqueDeviceIdentification/UDIExceptionsAlternativesandTimeExtensions/UCM423853.pdf
https://www.advamed.org/sites/default/files/resource/1083_fda_response_on_loaner_consignment_devices_cross_reference_approach_for_orthopedic_trays_under_udi_rule_0.pdf
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5 Device and Data Process Flows 

In preparation for the site visits and to promote fuller understanding of the current state, the 
Workgroup defined the lifecycle of orthopedic implant trays, and mapped out the data and device 
process flow for both manufacturers and providers.   

5.1 Orthopedic Implant Trays - Lifecycle 

1. Manufacture, Mark and Verify 

□ Devices are manufactured and marked by manufacturers 

□ Barcode quality is verified on devices marked with a barcode 

2. Document and Transfer for Assembly 

□ Device data is documented and stored in master databases by manufacturer 

3. Tray/Set Assembly and Assignment and Transport 

□ Ownership of Trays is assigned 

□ Trays are consigned, loaned, purchased, or brought by manufacturer representative 

□ Trays may be assembled by manufacturer representative or hospital Sterile Processing 

Department (SPD) personnel 

4. Tray/Set/Device – Healthcare Facility Entry Process 

□ Trays are received at hospital Central Supply or SPD 

□ Assigned to specific physical location 

□ SPD Department Replenishment Process for old trays 

- Verify device trays and check for replenishment 

- Configure tray 

- Sterilize 

- Wrap 

- Store 

- Reserve for surgical case 

- Transport to OR 

5. Hospital Scheduler – Reserve/Order set for Case (based upon surgeon preference) 

□ Based on schedule, reserve trays 

□ Hospital owned/stocked or consignment, loaned 

□ Assign room location, surgery, patient, date, time etc. 

6. Start Case and Document UDI for any implemented device 

□ Multiple Options for UDI Capture 

7. Complete Case 

□ Device usage is documented and stored in EHR 

8. Post Case Process – Return, replenish, prepare 

□ Unused trays are sent to SPD 

□ Replenishment process is completed for used devices 
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5.2 Manufacturer Process 

 

5.3 Current Hospital Process 
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6 Site Visits: Observations & Insights 

The Workgroup conducted site visits to observe live orthopedic surgeries in order to enhance the 
participants’ understanding of the complexity of the OR environment where the UDI is to be captured.  
The Workgroup visited two hospitals, including multi-day visits to two large hospital systems.   

The goals of the site visits were to:  

■ Observe cases being performed  

■ Document the current processes for capturing UDI 

■ Document technology requirements needed to capture UDI without impeding the flow of the 
procedure 

Workgroup participants found the site visits to be invaluable.  The experience enabled participants to 
observe and learn about the challenges providers undergo on a daily basis, and to realize and 

remember that the most important thing in the OR is the patient- not how to capture the UDI.  Even 
manufacturers who are accustomed to being in ORs to assist with their devices found the experience to 

be extremely valuable.  These manufacturers noted they are usually focused only on the patient and the 
devices. The site visits were the first time many of them had focused on OR systems and processes, 
which they felt provided tremendous insights to help them support their provider customers.  In 
addition, the site visits provided concrete experiences that helped context other experiences that 
Workgroup participants have had in their own work, and triggering additional insights about the 
challenges and issues.  Key observations and insights are discussed below.6   

6.1 OR Environment 

■ The sheer volume of work and responsibility on the OR nurses was eye-opening to participants, and 
reinforced that whatever solution is used must be easy and fast without increasing staff. 

■ There are numerous devices and supplies used in a surgery.  Markings need to be predictable in 
order to support the nurse in locating and scanning barcodes (i.e., there should be no variations 

between what is marked and what is not; where marks are located; etc.).  

■ The primary focus in the OR is and must be on the patient.  Therefore, the timing and location of 
data capture should be fully considered when evaluating data capture options in order to not 
distract from or undermine focus on patient safety and the success of the procedure. 

■ Barcodes are being read at the same time as the surgical procedure.  There is a tremendous 
amount of work for the circulating nurse to manage.  As a result, the first time a barcode does not 
scan, they tend to stop scanning and go back to manual recording or not recording at all. 

□ Unsuccessful experiences scanning barcodes runs the risk of nurses abandoning barcode 

scanning all together and opting instead to simply write the information to avoid the confusion.  
Because manual data entry is error-prone and slow, promoting barcode readability in the OR is 
essential. 

6.2 Causes of Barcode Readability Issues 

Some providers report issues that barcodes do not scan properly, assuming the issue was barcode 

quality.  However, readability issues may not be related to barcode quality – but to issues in provider IT 
systems related to data, systems integration, and item masters.  Four key types of problems were 
identified: 

                                                
6 Survey performed and resulting data was limited in scope and is not intended to be an exhaustive review of the 
issues discussed and should not be relied on as such. The information provided is for informational purposes only 
and is not intended to disparage or otherwise reflect negatively on any individual company. Your reliance on the 

information presented is at your own risk and GS1 US, Inc. will not be responsible for any liability arising from or 
related to your use thereof. 
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■ Absence of data: The prevailing theory for item master management at healthcare providers has 
been to limit the product data stored in the item master to only those products that are routinely 
used (instead of storing data for all products).7  As a result, there are many products used in 
hospitals that are not in the item master.  This can cause barcodes to fail because if the GTIN 

encoded in a barcode is not in the system, the scan will fail.  

■ Lack of systems integration: EHR system modules used in the OR are not often integrated with 
Enterprise Resource Planning (ERP) or supply chain systems.  The absence of systems integration in 
this area and/or incompatibility of systems can undermine data availability and data quality.   

■ Lack of data governance processes: OR systems often do not have a data governance process 
in place to help them resolve data quality issues once they are discovered.   

□ For example, a typical pharmacy system has a reconciliation process.  When an issue occurs, 

the data is recorded and held in a reconciliation page so the provider can address and resolve 
the issue (e.g., add to the item master; edit in the item master; mark as an exception; etc.).  

This type of mechanism provides a vehicle for working to resolve data quality issues. 

□ However, OR systems typically do not have this mechanism, making it harder to fix a data 
quality issue so that the scanning problem does not occur again in the next surgery. 

6.3 Lack of a Standard Definition of Implants versus Supplies 

■ Providers have their own definition scheme for what constitutes an “implant” (which are recorded in 
patient records) versus what is considered “supplies” (which are not recorded in patient records). 

■ This definition does not always align with the definition of implantable devices as defined in UDI 
Rule. 

■ As a result, there are many devices categorized as implantable devices under the UDI Rule for 
which the UDI will not be captured in the OR because they are considered “supplies” under the 

provider definition.  

7 Evolving UDI Capture Technologies 

Using the process flows as well as the observations and insights gleaned from the site visits, the 
Workgroup examined current UDI data capture options for feasibility, benefits and challenges.  In 
addition, brainstorming by the Workgroup identified two additional options that could be considered.  
The UDI capture technologies examined in this section are: 

■ Inventory Control Sheet 

■ Data Carrier Tags 

■ Data Carrier Strips 

■ Sterile Packaged Items 

■ Direct Part Mark 

■ Sterile Field Scanners 

■ Radio Frequency Identification (RFID) Tags 

■ Software Solutions for Tray Mapping  

The feasibility, benefits and challenges identified below represent both the manufacturer’s perspective 

as well as the provider’s perspective in order to promote a holistic view of each option.  They represent 

                                                
7 Karen Conway. Item data: It’s not just for supply chain anymore. Healthcare Purchasing News. August 24, 
2016.  

https://www.hpnonline.com/item-data-its-not-just-supply-chain-anymore/
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the current thinking of the Workgroup based on the process flow analysis, site visit observations and 
learnings, as well as participants’ own experiences.  

7.1 Current Approach 

7.1.1 Inventory Control Sheets 

General Description: In preparing for a case, the OR nurse sets up Inventory Control Sheets for all of 
the devices to be brought into the OR. An Inventory Control Sheets is set up for each manufacturer 
listing devices with vendor part number and description along with the corresponding DI (e.g., GTIN) 
and GTIN barcode for each device.  Space is also provided for quantity and lot number.  Manufacturers 

have on-line tools providers can use for to set up the Inventory Control Sheet for their products (i.e., 
select products and the tool automatically populates the form with the information).  Each manufacturer 
has their own tool listing only their devices.  Either a nurse, manufacturer representative, or hospital 

material management staff member visits each site to set up all of the necessary Inventory Control 
Sheets for the case.  During the procedure, when the surgeon calls for a device, the circulating nurse 
locates the device in the Inventory Control Sheet and enters the quantity in the space provided.  After 
the surgery, the nurse gathers all of the Inventory Control Sheets and enters the information for the 

devices used into the patient record by either scanning the barcode on the Inventory Control Sheet or 
manual data entry. 

 Note: Examples of Inventory Control Sheet tools: Depuy Synthes, Stryker. 

Table 7-1 Inventory Control Sheets 

Benefits and Challenges 

UDI Capture  DI always, PI if available from the product (PI is captured not from the control sheets 
but from the product) 

Benefits  Based on existing OR practices 

 Currently in use 

 Ease of implementation 

 Supported by manufacturer tools 

 Leverages AIDC 

Manufacturer Challenges  Often not feasible to also make PI available on certain implants because of size, 
material or other constraints 

Hospital Provider Challenges  Incomplete and/or inaccurate data in item master and supporting databases can cause 
barcode readability issues 

 OR nurse needs to prepare Inventory Control Sheets for each manufacturer 
individually (i.e., no one tool where all devices listed together) 

 Multiple step process for OR nurse: record usage during procedure then enter the 
information from the sheets into patient records after procedure 

 UDI Rule definition of “implantable device” not aligned with provider definition of what 
constitutes an implantable device to be captured and recorded in the patient record 

 Technical issues at providers undermining barcode readability and customer 
experience/satisfaction  

 PI will have to be captured in conjunction with another solution 

http://www.depuysynthesudi.com/
http://www.stryker.com/UDI
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7.2 Other Options (previously identified) 

7.2.1 Data Carrier Tags 

General Description: A tag marked with the UDI in human readable text and a barcode is affixed to the 
product by the manufacturer.  When the device is selected in the OR, the nurse removes the tag and 
captures the UDI either electronically (scanner) or manually to be recorded in the patient’s EHR. 

Table 7-2 Data Carrier Tags 

Benefits and Challenges 

UDI Capture  DI and PI  

Benefits  Possible to mark and document the full UDI on tag 

 Leverages AIDC 

Manufacturer Challenges  Proprietary solution of one device manufacturer who uses it for devices they manufacture 

 Large percentage of products are too small to have a tag attached 

 Not feasible for devices that need to be held in tray holes 

Hospital Provider Challenges  User training  

 Tag getting separated from device could cause issues 

7.2.2 Data Carrier Strips 

General Description: Devices from the same lot are affixed to plastic strips loaded in surgical trays.  

Each individual device has its own plastic UDI label.  When the device is selected in the OR, the nurse 
snaps the device off the strip and captures the UDI either electronically (scanner) or manually to be 
recorded in the patient’s EHR. 

This approach is not currently in use and therefore was not reviewed by the Workgroup.   

7.2.3 Sterile Packaged Items 

General Description: Devices are supplied in sterile packaging marked with the UDI in human readable 

text and a barcode. When the device is selected in the OR, the nurse removes the device from its 
package and captures the UDI electronically (scanner) or manually to be recorded in the patient’s EHR. 

Table 7-3 Sterile Packaged Items 

Benefits and Challenges 

UDI Capture  DI and PI  

Benefits  Possible to mark and document the full UDI 

 Leverages AIDC 

Manufacturer Challenges  Not feasible for devices that need to be stored in tray holes 

 Additional space to store sterile products  

 Need new storage strategy for individual packages since sterile packaged 
products would not fit in existing tray slots 

 Timeline to implement new sterilization method  

Hospital Provider Challenges  Sterility expiration 

 Additional space to store products 

 Nursing staff additional processes 

 Operational impact 

 Increased cost for sterile products 

 Disposal of sterile packaging material 
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7.2.4 Direct Park Mark (DPM) 

General Description: Devices are directly marked with their UDI in human readable text and/or a 
barcode using a permanent marking method like etching, engraving, etc. When the device is selected in 

the OR, the nurse captures the UDI either electronically (scanner) or manually to be recorded in the 
patient’s EHR. 

 Note: Implant size, substrate material and other constraints impact what parts of the UDI can be 

imprinted on implantable orthopedic devices (i.e., larger devices may be able to accommodate 
human readable and barcoded DI and PI; some medium sized devices may only have space for a 
barcoded DI and PI (no human readable); small devices may not be able to accommodate any 
marking; etc.).     

There is an on-going effort to evolve current data matrix standards to include a smaller symbol size to 
accommodate DPM on small orthopedic implants like screws.  Although the ISO standards for data 

matrix symbols do not impose size limitations, the commercial standards used to implement the ISO 

data matrix standards, including GS1 Standards, do impose size restrictions (as discussed by the 
Association for Automatic Identification & Mobility (AIM) in their letter to the FDA dated December 6, 
2016).  Key developments: 

■ Existing scanners at providers might not be able to capture the new small barcode.  However, 

scanner solutions are being developed around the smaller symbol size.8   

■ Some manufacturers have begun examining use of the smaller symbol size for DPM.9 

■ As data matrix evolves, GS1 Standards to accommodate the smaller symbol size can be developed 

pursuant to the GS1 Global Standards Management Process (GSMP).  

Table 7-4 Direct Part Marking 

Benefits and Challenges 

UDI Capture  DI and PI (depending on size) 

Benefits  Possible to mark and document the full UDI 

 May leverage AIDC 

 Ease of use 

 Direct capture from the device 

Manufacturer Challenges  Marking extremely small devices 

 Ensuring efficacy of direct marking related to specific device shapes and materials 

Hospital Provider Challenges  Introduction of new technology 

 New equipment may be needed 

 Compliance and user training 

 Process changes and additional cost to implement scanners 

7.2.5 Sterile Field Scanner Systems  

General Description: Devices are marked with their UDI using either a direct mark on the device (e.g., 
etching, engraving, etc.), a tag, or a sterile packaged device.  When a device is selected in the OR, the 
nurse uses a wireless sterile field scanner to electronically capture the full UDI (DI+PI) at the point of 

selection in the OR.   

 Note: Sterile field scanners are being presented here as an example of emerging technology and 

the thought leadership that is on-going with regard to orthopedic implant UDI capture issues.  
Key developments: 

                                                
8 Link to Matrix IT Video showing scanner for DPM Capture: https://www.youtube.com/watch?v=tEY_lXw9pTo   
9 Current Landscape of UDI Implementation.  Ad Hoc Spine/Trauma Trays and UDI Working Group.  AdvaMed.  
June 05, 2017. 

https://www.regulations.gov/document?D=FDA-2016-D-1853-0025
https://www.regulations.gov/document?D=FDA-2016-D-1853-0025
https://www.youtube.com/watch?v=tEY_lXw9pTo
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- Sterile field solutions have been developed to accommodate the smaller symbol size in 
addition to existing symbols and sizes. 

- Sterile field scanner systems have been developed to enable the OR nurse to enter a UDI 
from any/all marking methods (e.g., sterile packaging, direct marking, data carrier 
tag/strip, etc.) and collection methods (e.g., scanning, manual data entry from an HRI, 
cross-reference sheet, etc.). 

- Within milliseconds, sterile field scanning allows hospitals to collect UDI data without relying 
upon additional staff to “count” and report utilization. 

- Permits devices to remain configured in sets in the field without expiration. 

- Example of a sterile field scanner system: Matrix IT Video of scanner for DPM Capture. 

Table 7-5 Sterile Field Scanner Systems 

Benefits and Challenges 

UDI Capture  DI and PI 

Benefits  Possible to capture the full UDI 

 Direct capture from the device at point of use 

 Leverages AIDC 

 Ease of use 

Hospital Provider Challenges  Introduction of new technology 

 New equipment may be needed 

 Compliance and user training 

 Process changes and additional cost to implement scanners 

7.3 Additional Options (identified by Workgroup) 

7.3.1 RFID Tags 

General Description: An RFID tag encoding the UDI in human readable text is affixed to the product by 
the manufacturer. When the device is selected in the OR, the nurse removes the tag and captures the 
UDI electronically (scanner) or manually to be recorded in the patient’s EHR. 

 Note: Workgroup participants identified this option for consideration in this effort, but was not 

aware of any studies on this.     

Table 7-6 RFID Tags 

Benefits and Challenges 

UDI Capture  DI and PI (dependent on size) 

Benefits  Possible to mark and document the full UDI 

 Leverages AIDC 

 Ease of use 

 Direct capture from the device 

Manufacturer Challenges  Not typically feasible to implement on existing device designs 

 Not feasible for smaller devices 

 Cost 

 Technology not proven for autoclave (sterilization) life cycles 

Hospital Provider Challenges  Introduction of new technology 

 Cost of solution 

 New equipment may be needed 

 Patient privacy issues for implantable items 

https://www.youtube.com/watch?v=tEY_lXw9pTo
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7.3.2 Tray Mapping Software 

General Description: Workgroup participants identified this concept of browser-based maps of a surgical 
implant tray.  As devices are taken from the tray, system will capture removal as usage.  This approach 

is being presented here as an example of the brain-storming and thought leadership that is on-going 
with regard to these challenges.   

 Note: This potential approach is not currently developed or available.  The Workgroup is not 

aware of any studies on this.  

Table 7-7 Tray Mapping Software 

Benefits and Challenges 

UDI Capture  DI and PI  

Benefits  Ease of use 

Manufacturer Challenges  Solution is dependent on user compliance 

 Devices cannot be moved from original spots in programmed tray locations 

 Could result in incorrect information being recorded if devices are moved from one 
location to other 

Hospital Provider Challenges  Surgeon preference tray configuration would be challenging 

 Compliance and user training 

 Cost of solution 

8 Conclusion & Recommendations 

The Workgroup set out to conduct a detailed analysis of data and device process flows, observe live 

surgeries, and analyze the various options. Their work highlighted and reinforced the complexity of the 
OR, and the challenges associated with managing these devices efficiently and effectively to support the 

safety of the procedure.  The insights gained enabled the Workgroup to identify positive next steps. 

8.1 Improve DI Capture and Minimize Manual Data Entry 

The current method of using Inventory Control Sheets (as described above) has proven an effective 

approach for capturing the DI.  As efforts to find a solution for capturing the full UDI continue, there is a 
clear opportunity to improve and enhance this process.   

Nurses enter the information for the devices used into the patient record by either scanning the barcode 
on the Inventory Control Sheet or manual data entry (which is an error-prone, inefficient process to be 
avoided).  Barcodes are made available to help nurses avoid manual data entry, but providers have had 
serious issues with barcodes not scanning -- which has only increased and promoted the use of manual 
data entry in the OR.   

The Workgroup believes that minimizing manual data entry is extremely important.  During the study, it 
became apparent that a major cause of barcode scan failures were caused by technical issues at the 

provider related to data quality, systems integration, and item masters.  These issues can cause 
barcode scanning problems because if the GTIN encoded in a barcode is not in the system, the scan will 
fail.  Therefore, the Workgroup recommends that a positive and valuable next step is to help providers 
resolve their system issues in order to promote the use of the barcodes, discourage manual data entry, 
and improve DI recording and accuracy: 

■ Providers have started working on projects to comply with Meaningful Use Stage 3 requirements for 
capturing/recording UDIs for implantable devices.  Supporting and expanding such efforts to help 
providers improve their data issues is a valuable and achievable goal. 
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■ As part of this effort, providers should be working to obtain GTIN data from authoritative sources, 
and store this data in their item master files.   

□ Authoritative sources include the FDA Global Unique Device Identification Database (GUDID) 
and the manufacturers themselves.   

□ Some manufacturers have been working to provide downloadable data to their provider 
customers to support Meaningful Use 2018 requirements.   

□ Alternatively, providers can obtain data from some suppliers using the GS1 Global Data 
Synchronization Network™ (GDSN®).   

■ Another integral part of this effort is to address system integration issues so that OR systems have 
access to accurate, up-to-date GTIN data, and are connected with other providers systems to 
promote data quality and enhance data governance. 

8.2 Implement Technology and Re-evaluate Other Considerations 

One of the key take-aways from this effort was the universal opinion that a “one size fits all” solution is 
not only not available at this time, but likely not desirable.  The category of “non-sterile orthopedic 
implantable devices” encompasses such significant variety that it seems very likely that there are 
devices for which capture of the full UDI is justified, and devices for which it is not. 

■ As industry continues to work toward new solutions, it is essential that providers start small.  
Placing initial focus on just capturing DIs using options like Inventory Control Sheets (where 
feasible) would be a valuable start. 

■ Once providers have the DI (GTIN) data available for most of the implantable devices in their item 
master files, they can expand to other options as they become available and feasible.  

In addition, as industry continues to seek technical solutions for devices where it is justified, there is an 
opportunity the FDA and industry to work together to evaluate other factors beyond technology that 

provide insight about devices for which it might not be justified.  Several findings from this project 
signal the need for such efforts. 

■ For example, there are many devices categorized as implantable devices under the UDI Rule for 
which the UDI will not be captured in the OR simply because providers do not consider them 
implantable devices to be recorded under their policies.  If the primary reason for marking and 
capturing the full UDI is to support providers in recording that information, the fact that providers 

do not record that information for certain types of devices needs to be seriously considered. 

■ The need for/value of the information and the goals being served also need to be considered.  For 
example, if recall is an important goal, then it might be valuable to assess the probability of recall of 
various device types, and especially the likelihood of surgical revision/removal (which is often 
decided based on the risks and benefits associated with having the patient undergo another 
surgery, as opposed to simply the existence of a defect). 

As industry continues to seek technical solutions, a collaborative effort between FDA and industry to 

evaluate different types of devices and define a more detailed cost/benefit analysis that considers the 
need for, value and actual use of the information for each group would be a valuable effort. 
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GS1 US shall not be liable for any consequential, special, indirect, incidental, liquidated, exemplary, or punitive damages of any kind or 
nature whatsoever, or any lost income or profits, under any theory of liability, arising out of the use of this publication or any content 
herein, even if advised of the possibility of such loss or damage or if such loss or damage could have been reasonably foreseen. 

GS1 US HEREBY DISCLAIMS, AND YOU HEREBY EXPRESSLY RELEASE GS1 US FROM, ANY AND ALL LIABILITY RELATING TO YOUR 
COMPLIANCE WITH REGULATORY STANDARDS AND LAWS, INCLUDING ALL RULES AND REGULATIONS PROMULGATED THEREUNDER. 
GS1 US MAKES NO WARRANTIES OF ANY KIND RELATING TO THE SUITABILITY OF THE GS1 STANDARDS AND THE SPECIFIC 
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approved, or authorized by the U.S. FDA. The following information contained herein is for informational purposes only as a 
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of the information contained herein. 

No Liability for Consequential Damage 
In no event shall GS1 US or anyone else involved in the creation, production, or delivery of the accompanying documentation be liable 
for any damages whatsoever (including, without limitation, damages for loss of business profits, business interruption, loss of business 
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