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Introduction... Me...

Company/Organisation
GS1 Global Office — Senior Director, AIDC Healthcare

Relevant experience / knowledge

e 40+ years in the AIDC industry in the areas of scanning technologies, bar code
print quality verification equipment & processes, printing techniques (35 years
combined with PSC / Hand Held Products / Honeywell Scanning & Mobility)

35+ years in National & International AIDC Standards Development (Past
Chairman of ISO/IEC JTC 1 Sub-Committee 31 on AIDC)

e Education - Bachelor of Science (BS) from Rochester Institute of Technology
(Rochester NY USA) in Photographic Science & Engineering

e [P - Various patents in the area of Bar Code Print Quality
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Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

Practical Application - Printing / Reading
Human Readable Interpretation - HRI
Audience Q & A

&
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Some Data Carrier Basics




Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

Practical Application - Printing / Reading
Human Readable Interpretation - HRI
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Healthcare — A need for “"Unique” ID... o

“Traceability is the ability to track forward the movement through
specified stage(s) of the extended supply chain and trace
backward the history, application or location of that which is under
consideration” ...generally using documented & recorded "unique”

identification.

&
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Healthcare — A need for “Unique” ID...

AIDC - Unique Product Identification

The goal is unambiguous identification of a specific product. From an AIDC standpoint
this identification would have two (2) parts:

- The Product Identifier - Meant to be the identification of the “generic” product -
GS1 GTIN enables this.

* The Product Attribute - Meant to be whatever “control” numbers or data a
manufacturer uses in their process — GS1 Application Identifiers (AI’s such as
lot/batch number, serial number, expiry, in any combination with a GTIN) enable this
aspect.

GTIN + AI(s) = Unique Product ID

®
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Healthcare — Data / Data Carrier needs... e

‘-I =
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_ Small space Direct part marking
Expiry Date, Lot,

and/or Serial Number

N

Additional data & vaiable data
at high production rates

Non-retail channels

&
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Healthcare — Data / Data Carrier needs...

Pallet Case/ Secondary Primary  Single Unit
(Tertiary?*) Shipper package package package
(Tertiary™®)

Note: Images shown are for illustration example only, refer to local regulations and/or the latest version of the GS1 General Specification for more detail.

&
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Healthcare — Data need beyond GTIN... e

GS1 Keys prevail... but some users need more detailed information about that

specific unit
21

Item identifier Expiry date

Batch

e G number S Serial

number

®
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Healthcare — GS1 DataMatrix global... e

---IZ

Argentm Jordan India Algeria

Saudi Arabia Brazil a‘:\o
\09

GTIN - Global Trade Item(h‘u
Plus attributes

« Lot number &0
» Expiry dajg. »(?
. Serla; nﬁm&?@i 6)

C‘i SqabataMatrix

e‘«"’
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http://en.wikipedia.org/wiki/Flag_of_Turkey
http://en.wikipedia.org/wiki/Flag_of_Turkey
http://en.wikipedia.org/wiki/Flag_of_Turkey
http://en.wikipedia.org/wiki/Flag_of_Turkey

Healthcare — GS1 Data Carrier choices... o

(01) O 0012345 678

GS1-128 &
GS1 DataBar

Preferred options if;
v'package allows

(=T}

oL

(10)AC3453G3

GS1 DataMatrix

Preferred option if:
v’ Large amount of data
in a small space
v Variable information at
high production rates
v’ Direct part marking

A

EPC/RFID
Additional option
v Non-line of sight
v’ Large amount of data
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Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

e Practical Application - Printing / Reading

e Human Readable Interpretation - HRI

e Audience Q & A

&
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Data Carriers — Some history... e

Bar code symbology “evolution”...
“revolution”.

1D “Linear” 2D “"Multi Row” 2D “Matrix”

®
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Data Carriers — Some history... e

First PoS Scan

1974
.
{1968—75}[1 19|72 j[ 1973 { 1976
nterleave
2 of 5 . UPC EAN

00012345678905 I 5012345 6?8900'

&
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Data Carriers — Some history...

1981-82 1989 1992
Code Data PDF-
128 Matrix 417

1992-99
RSS / GS1
DataBar

)07612345678900(17)1

(01) 0 0012345 67890 5




Data Carriers — 2D/Matrix technology... e

- Mature Technology

- Weak Vertical and Horizontal Redundancy

- “Strong” Finder Patterns

« Omnidirectional Design for Scanning

« Inherent Robust Error Detection and Error Correction
- Complex Algorithms

- Data Compaction Modes

« Structured Append

- Extended Channel Interpretation (ECI)

- Image Reverse and Color Reverse

&
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Data Carriers — 2D/Matrix technology...

« General Components of a 2D Symbol

- Finder Patterns
*  Robustness & Weakness
- Data Region(s)
- Balanced by amount of Error Detection & Correction
- Error Correction Region(s)
- Balanced by amount of Error Detection & Correction
\ e
gt

Data Region

L shape locator pattern ‘

&
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Data Carriers — 2D/Matrix symbologies... e

Many to choose from... are they all “the same”...

L.! n

Data Matrix

MaxiCode

Aztec Code

@
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Data Carriers — ISO/IEC Data Matrix...

- Established 1989 by International Data Matrix
« Internationally standardized in ISO/IEC 16022

« Scaleable matrix from 9 x 9 to 49 x 49 modules
« (Size Change w/ Data Content... in "block steps”..)

« Error Detection & Multiple Error Correction Levels
- Multiple encoding formats and macros
* More adaptable to “direct” marking (DPM)

* Primary Applications - Parts marking (Aerospace, Automotive, Semiconductor, Medical
instruments), Pharmaceutical packaging, Documents

Clocking pattern
One cell quiet zone This cell is always
surrounds the matrix white for ECC200
\ 1D
1 x Clocking pattern

Data Region

L shape locator pattern ‘

@
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Data Carriers — ISO/IEC Data Matrix...

: Direct
~_| Part Identificatio
X Marking n&
(DPM) Document

Tracking

s LAY
20/12 - 0225112
1555446
[ 152 420

Packaging
Verification

MP/11-177719
Exp.: 30/04/2014

&
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Data Carriers — GS1 DataMatrix...

‘ Clocking pattern |
One cell quiet zone This cell is always

surrounds the matrix white for ECC200

\ .

=R
-1 \~l Clocking pattern ‘

‘ Data Region ‘

‘ L shape locator pattern ‘

« ISO/IEC 16022 Data Matrix... as "GS1 DataMatrix”:
- Similar to the Code 128 / GS1-128 “relationship”, an FNC1 in the first data position
signals GS1 formatted data & a GS1 DataMatrix
- Is always “"ECC 200" & Alpha-Numeric encodation capable
- GS1 DataMatrix has a specific ISO/IEC Symbology Identifier

@
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Data Carriers — 2D/Matrix size change...

GS1 DataMatrix... Size Change w/ Data Content... in “blocks”

0.107in x 0/107in
Symbol 1 - GTIN > |2 (0.011 sq inch)
Only
i 0.121in x 0.121in
Symbol 2 - GTIN + AI(17) > (0.015 sq inch)
- 0.134in x 0.134in
Symbol 3 - GTIN + AI(17) + AI(10) of 4 numeric & 6 alpha -> ; (0.018 sq inch)
) 0.147in x 0.147in
Symbol 4 - GTIN + AI(17) + AI(10) of 8 numeric & 12 alpha —> : (0.022 sq inch)
0.468in x 0.468.in
Symbol 5 - Symbol 4 + AI(21) of 3 -> (0.219 sq inch)
numeric

0.507in x 0.507in
(0.257 sq inch)

Symbol 6 - Symbol 4 + AI(21) of 13 numeric & 1
alpha

Symbol 7 - Symbol 4 + AI(21) of 15 numeric & 2
alpha

(0.257 sq inch)

0.507in x 0.507in
(0.257 sq inch)

|
|
|
0.507in x 0.507in |
|
|
|
|

Symbol 8 - Symbol 4 + AI(21) of 17 numeric & 3 alpha

&
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Data Carriers — 2D/Matrix scanning...

Llnear Scanners: Area Image Scanners:
Laser line or linear imager based - Camera based
Massive, long-term installed base « Growing installed base in all sectors
Scans 1D / Linear and some 2D Stacked ¢ Scans 1D/Linear, 2D/Stacked & 2D/Matrix
symbols symbols

’)

‘_’E

%;%

Camera-based bar code scanners... needed in Healthcare & GS1 Healthcare Leadership Team recommended!!

,,,,,
{01)07612345678900(17)100503

Nl |I||II|II \IIIIIII ~~~~~~~ |
GS1 DataMatrix

GS1-128 & GS1 DataBar

&
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Position — 2D Imager/Camera scanners...

|@1 Healthcare postion statement | | Preparing members, solutions providers and end
\ users for the future...

GS1 Healthcare recommends investing in
Camera-Based bar code scanners to address
specific needs for i ification in

Because of the increased capabilities of camera-based bar code scanners, GS1 Healthcare (GS1 global

Healthcare user group) strongly recommends to invest in such scanners when introducing bar code 1 H e a It h ca re Position Statement

scanners or when replacing existing laser bar code scanners. This willfacilitate the future adoption of
global standards for automatic identification in the Healthcare supply chain.

Global standards for automatic identification provide the opportunity to make the Healthcare supply
chain more efficient and accurate, and thus safer. It will also help enable the patient to receive the five
patient ri i ie i ight time, in the right dose, and using theright
route.

GS1 Healthcare recommends investing in

GS1 Healthcare promotes the adoption and implementation of the GS1 System of standards to |

anlriordm_li(ally_ identify patients, products, caregivers, and locations. Itis the most widely used system Camera-Based bar code scanners to address
worldwide, th: S ards. The builton . . N . N
a dentification keys (such as the GTIN, Glob Trade Hern Number) and attr hasthe || specific needs for Automatic Identification in Healthcare
expiry date), which remains the same independent of the data carrier. Identification can be based on
GS1 BarCodes {such as the GS1-128 bar code symbology) and on GS1 EPCglobal {using an RFID tag).
‘ Because of the increased capabilities of camera-based bar code scanners, G51 Healthcare (GS1 global

Compared to product coding in for example, a grocery retailer environment, pharmaceuticals and

coding has very specific including: Healthcare user group) strongly recommends to invest in such scanners when introducing bar code
+ alarge amount of data (product ID, batch/lot number, expiry date, date of manufacture; ‘

serial number, .. o be stored on a small space ] scanners or when replacing existing laser bar code scanners. This will facilitate the future adoption of
" st high productionrates b ‘ global standards for automatic identification in the Healthcare supply chain.
+ direct part marking (e.g. surgical instruments and implants) :
’ :2.‘?;“‘“;?9'3"“’ cedesnatonlyiminct e RSP ‘ Global standards for automatic identification provide the opportunity to make the Healthcare supply
The above requirements may not always be || |H|| chain more efficient and accurate, and thus safer. It will also help enable the patient to receive the five
achleved uit the traclionallinear barcodes iS8 I ALy ‘I patient rights: the right patient gets the right product at the right time, in the right dose, and using the right
: 500107417 1000010 route.
——=

GS1 DataMatrix (e twe examdles coniain idkntical data)

This is a 2-dimensional (2-D) data matrix symbology enabling, in an efficient way, all of the above
requirements:
. enabl e

- ted i i irect part marking
- allows error correcti

To read the GS1 DataMatrix symbolo based bar ired, Laser bar code Get your Copy at:

read data matr Car code scanners can read both linear and
2-D bar codes.

oty ) RO e sl v i http://www.gsl.org/docs/healthcare/GS1 HUG
ps Camera Based Scanners.pdf
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Position

GS1 DataMatrix adoption...

n Faper on G51 Dat xImplementa

- GS1 Healthcare Positio per on GS1 CataMatrix Imple itation
@1 GS1 Healthcare Position Statement

on GS1 DataMatrix Implementation

0 be the leader in G51 Danaanrix

| Kot e i
icgy, there can e chal
1 DataMatsi, these coul

= support o
51 Healthcare community b et 2 goal

dentifcation provide an

safer

“oie Feal heare egubors

LT FTATLECTUITE 1 FEEnt
- eratie 1 oy e essing e
b « product traceabiity arourd the workd

The 51 Systerm, globaly ercored by the heathcare

community, s the most widely wsed tade eem dentification
systesn weordwide with mare than 5 bilion tansactions per
cay. Bl on a Founcation of renthcation keys fuch as the

nurmbers, et
mestthe mdsmregmlmmmlruw

Phasmaceunical and medi
hinve very speche noerh,
~Encading large amaunts e o dyramic data

(ot reuroes expiation sate. seriad nurmer, etc) at igh

ideruficarian E marking

igalinsnmer: ool
mary mecical

Efviet sk o gt

+ Global legal and reguiatory rexpisemerts that dictate the
placemen of data in a bar code symbol
kit -
mecical S "

Seme of these peecs re bsing mek, and wil ontiue 1 be
o' odes, uch

et B code symbod scution

G51 DataMatrix iz 3 3-dimansional (20) bar code
symboiogy hat efficently meets 3l of the sbowe peeds by:

ciata witnin 2 sl

oy ot e prctical Gl e urgelmirament)

dutnction and correction capalifics
mimproe e ety of b ok o i et
packaging or prysical damage

| TN

= i
30 supger it whee i et

siesdly impiementesd

mrpgm.mmsl +ul1jr-nnd its global e .

gl cuppoe i imlemeniaton o 23 bl sanres
CorsMaté A globs

wil at be acomeliched withut ime ard efor. The e of

the G51 Databatex cam Facifaneincoeased autcrmation of daea

Gantureinany courty without ceating e barers bt cod

thenwie potentialy impct patiem cave and siery.

Wrese 51 Daablas canenkanescrsche s e

ensure that the infastruchse & in paceas
the Lse of 20 Symbak (ke GS1 DﬂuM:l mun‘u
imeestrment in 70 capable:

About G51 Healthcare
51 Vieatbesee s global volurtary user community bringing
n el

re siply chains

implementatian of glotal standards
e lesthcare o enfance patient

pal o e
ions workdwide. For mare informatian sbot GS1
friccfminy e i tis papes s vt

(651 Haalthcarn st Faper on €51 DataMalix Wnplementation

\ Preparing members, solutions providers and end
\  users for the future thru global positions...

® (5351 Healthcare Position Paper on G51 [

¥ Implemantation
1 GS1 Healthcare Position Statement
on GS1 DataMatrix Implementation

Watr

To meet the growing demands of inceased data needs and
‘ Fadlitate i w=d patient safety, the heakbcare community

Aswith the implementation of amy forward leoking
technology, thers can be challenges that must be recognized.
For G531 CataMatix, these oo nchude:

iz in the pasitian ba be the leader in G51 DataMatrix

\ . z . porades to scanner sysbems: to read the G5 Databathix
patian, the C51 Healthcare community has st 2 gaal of ymbglogy, mmesa-based bar code scanness are required.
2015 far implementation of G51 DataMatric printing an, 2nd Lire=a nclogy based bar code scanrees cannat read 10
‘ scarning of, Regulated Healthcare Trade [tems wherne the

bar codes, hoggever camera-based bar code scanners can
read bath linear® wedl as 20 bar codes and users should
be peepared toosee these types of bar code ymbols
r direction to further gahvanize the hdLE"Y [see the G5 Healthcare plsition staternent on 20 camesa
‘ and e achon owves and a:lml-1herr|u1y actie based scanners) \
'“F‘“ atians that ewdst today » Updates to printing systemea to print ataMatrix,
“  particubry or-ne, direct ba packaging WWhin productian

ing mancate, the community fesds stonghy

position, the GS1 Healthcare community has set a goal of

2015 for implementation of GS1 DataMatrix printing on, and
anning of, Requlated Healthcare Trade ltems where the

Get your copy at:
http://www.gsl.org/docs/healthcare/GS1 Data Matrix Position Paper.pdf

The Global Language of Business © GS1 2017
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GS1 DataMatrix & unique product ID...

1 -
DataMatrix

(01)00012345678905

As we see more AIDC marking on small
Pharmaceutical and Medical Device products (and/or
on their packaging) we will see more GS1 DataMatrix
due to its ability to efficiently and securely carry more
data in smaller areas, and also due to its promotion for
use by the GS1 Healthcare global members.
Becoming familiar with the available support materials
is advised...

CHECK OUT: http://www.gsl.org/healthcare/library
http://www.gsl.org/docs/barcodes/GS1 DataMatrix Introduction and technical overview.pdf

&
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http://www.gs1.org/healthcare/library
http://www.gs1.org/docs/barcodes/GS1_DataMatrix_Introduction_and_technical_overview.pdf

GS1 DataMatrix — technical help...

GS1 DataMatrix

An introduction and technical :
overview of the most advanced @1
GS1 Application Identifiers
compliant symbology

This document facilitates
processes by offering detailed
information on GS1 DataMatrix
and its technical characteristics Moot A
encoding, printing and reading. It DataMatrix -
is a repository of reference o i

GS1 DataMatrix Guideline

information that can support the
implementation of GS1
DataMatrix in any sector, industry
or country.

http://www.gsl.org/docs/barcodes/GS1 DataMatrix Guideline.pdf

®
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http://www.gs1.org/docs/barcodes/GS1_DataMatrix_Guideline.pdf

GS1 DataMatrix versus GS1 QR Code... e

Data Matrix



Position — DataMatrix or QR Code...

. o Reinforcing the GS1 Global Healthcare direction for
@‘ o Lo mprir sad o plpobechuoscu 8 ONE 2D Matrix data carrier... GS1 DataMatrix...

GS1 QR Code
Purpose —
fiododipeiyhindvo e lrmrspoteichgeipee i Purpose
consumer” (B2C) applications, and the Global GS1 Healthcare preference for the use
S ORLONMT M b oo SR, The purpose of this paper is to facilitate discussions on the similarities and differences
TR e FAAraln 6 ioral ot oty oo of vt s between GS1 DataMatrix and GS1 QR Code data carriers, their use in “business to
oty s T fome (oo Sl St armer) g e dtors consumer” (B2C) applications, and the Global GS1 Healthcare preference for the use
are recommending of requiring GS1 DataMatrix as that data carier. e

\ of GS1 DataMatrix in the healthcare sector.

rog ts Y
e e e g e

pharmaceutical products is already specified by regulators in Argentina, France, India, . 5 <

e, Kvoe, BemeApubl ki, Uiakie acet 6 LS 6 i rmocmcsreind K \ Regulatory requirements — GS1 DataMatrix as a preferred option

Heaithcare Ingusiry practices - the arive for 0N bar code symbol: GS1 Datalatrx \ The umque |denlmcat|on of medlcmal products isa key obJectlve of regulatlons around
While regulatory bodies drive the vmphmentawnoi GS1 DataMatrix for the fight against A -

counterieit healthcare products and for better control of the supply chain, QR code is
primarty found on packages as & nk s markeSing inormaton abaut  product APPYING
o or more bar code symbols on the same package or label is not recommended by
GS1 Healthcare and its community.

ncoded into machlne-readable forms (also called data carriers). Increasmgly, regulators
are recommending or requiring GS1 DataMatrix as that data carrier.

Multiple bar code symbols on a single item can leed to potentially dangerous confusion
for the user. Likewise, it can lead 1 scanning and reading performance issues as the
caregiver/pharmacist might find it difficult 1o identity which bar code should be or has
been scanned or read. The GS1 Healthcare Provider Advisory Council (HPAC)
developed & position paper highlighting issues with bar codes symbols, which are
hindering the implementation process in hospitals."

In addition, using multiple symbols takes up valuable package and label space, which
could lead to quality issues or other practical manufacturing inefficiencies. When a
packaging line must print the bar code and variable information dynamically and in
mutiple places on an item, two or more printing systems and verification systems may
have to be installed and maintained. This leads to more equipment, more costs and
more risk of erors.

Although the application of dynamic information in bar code symbols is relatively new to

Lol i encoded into machine-readable forms (also called data carriers). Increasingly, requlators

" nimzw ot 7 FINAL HPAC Postion Paper Bar Code Issusspdt

L are recommending or requiring GS1 DataMatrix as that data carrier.

Get your copy at:
http://www.gs1.org/sites/default/files/docs/healthcare/GS1%20QR%20DM%?20discussion%?20paper 20140113 FINAL.pdf
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GS1 DataMatrix versus GS1 QR Code...

GS1 Healthcare
2D Data Carrier
Recommendation
Summary

GS1 Keys for: GS1 DataMatrix GS1 QR Code

a) Trade Item Identification
« GTIN
« GRAI
+ GIAI -
+ SSCC

b) Other Identification use cases
GLN
GDTI
GSRN

...etc.

“NOTE: This paper discusses use of GS1 2D/Matrix Data Carriers and does not alter
present policy on use of 1D/Linear. At present SSCC is only used with the GS1-128
1D/Linear Data Carrier. SSCC is included above for future use when applicable.

The Global Language of Business © GS1 2017




Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix, with a GS1 Healthcare Application
Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality
Practical Application - Printing / Reading
Human Readable Interpretation - HRI
Audience Q & A

&
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GS1 system - Bar code symbol quality... e

| R | L
STANDARD 15426-2 24720

& INTERNATIONAL ISO/NEC
INTERNATIONAL ISONEC == P
@1 STANDARD 15415 STANDARD 16022 ==

Infermanon tcnncicgy — Astomtc

PROOF/EPREUVE

ma oo

ISO/IEC 15415 Information technology -- Automatic identification and data capture techniques -- Bar code print
quality test specification -- Two-dimensional symbols

GS1 General ISO/IEC 15426-2 Information technology -- Automatic identification and data capture techniques -- Bar code
c- . verifier conformance specification -- Part 2: Two-dimensional symbols
Spec ifications ISO/IEC 16022 Information technology -- International symbology specification -- Data Matrix

ISO/IEC TR 24720 Information technology -- Automatic identification and data capture techniques -- Guidelines
for direct part marking (DPM)

ISO/IEC TR 29158 Information technology -- Automatic identification and data capture techniques -- Direct Part
Mark (DPM) Quality Guideline

Have the right “tools” for the job, starting with proper documentation, education, training...
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Symbol quality - 1D/Linear vs. 2D/Matrix...

Common Quality Parameters

« Decode/RDA * Human Readable
+ X Dimension / Module Size Interpretation
« Data Structure, Validity «  Symbol Contrast

*  Modulation
*  Quite Zones, as applicable

1D Only
(LY
*  Bar Height *  Fixed Pattern Damage
*  Minimum Reflectance «  Axial Nonuniformity
 Edge Contrast *  Grid Nonuniformity
* Defects *  Unused Error Correction
*  Decodability *  Print Growth

*  Clock Track Regularity

&
@1 The Global Language of Business © GS1 2017
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Symbol quality — Reference decode...

GS1 DataMatrix... or not... how do you know?

"'é Symbol decode: —= GS1 DataMatrix - (FNC1 & AIs)

1085767400201717141 12010KMB11205201[GS]21CEB630078700

Whether you use a Verifier or go "more manual”... it’s all in
the data... and the ISO Symbology Identifier!

ISO Symbology ID’s are Internationally 1 - (ASCII 93) the ID flag
agreed (ISO/IEC 15424) 3 character codes ]Cm character
that scanner/imagers output at the beginning = c - code (symbology)
of a data string that tells what bar code where f‘:'é_";?:irﬁz zﬁ:rggg;?:)
symbology has been read. Itis in the form: :

Symbol decode: é

1085767400201717141 12010KMB11205201[ GS]21CEB630078700

-3 ISO Data Matrix - (No FNC1)

@
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Symbol quality — There is help...

Bar Code Print Quality Verifiers are available for testing
2D Matrix symbols like GS1 DataMatrix

| RTICEA™ 9900 BONKC Gt Verthos Opeimr s b AN VATSAT 9
[ Voooms | _Svio | Comnanon | Gradng |_ Zoom | S view | Svuaw | mewe |
Overall grade ISOREC - N
150 Gr . # r
40237660 |[Rrbicka e R
(A) “ Overstgrade | oo

Check the AIM Buyer's Guide for a listing of most manufacturers

&
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http://www.aimglobal.org/buyersguide/results.asp?companytype=Manufacturer&pagenumber=0

Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

Practical Application - Printing / Reading
Human Readable Interpretation - HRI
Audience Q & A

&
@1 The Global Language of Business © GS1 2017
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GS1 DataMatrix — Implementation... o

Overview - Most early adopters have been hesitant
.4 to share details as yet on implementation
% challenges, this can be for many reasons such
avoiding operational comparisons, keeping
competitive advantage, protecting an active pilot
implementation project, lack of long term cost information, etc.

Many times we have been told the more significant costs are in
IT infrastructure changes. We are all learning...

Costs - Manufacturing? - When it comes to
implementation costs anecdotal estimates have run from
$50K to about $500K (or more) USD per manufacturing I|ne
for printing / scanning updates (without serial

number addition). Many note that with printing "'
software it is critical to ensure automatic inclusion of

the leading Function 1 character.
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GS1 DataMatrix — Implementation...

: Productivity? - In all cases we have heard that
= no one would even attempt to install systems if
they were not assured that it would not negatively
affect productivity.
Costs — User? - IT infrastructure changes may be the
major unknown cost as it is different user to user. Scanner
costs will depend on the type & use case need, however
single, tethered/corded handheld “gun” type scanner
imagers can cost about $100 - $350 USD per unit... from
there (depending on quantities, type of unit, features, etc.)
the costs can go slightly lower but also can rise into )
the $1000’s USD for some systems. Bar code -
symbol print quality verifiers can run $2000 USD
and up, but are very available.

The Global Language of Business © GS1 2017
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GS1 DataMatrix — Implementation...

Printing / Marking:

+ Many existing “demand” label
printers can print Data Matrix well

* May not be the case for all “in
line” printers (validity of inks,
needed speeds, etc.)

 DPM brings on a whole new set of
challenges

* Beware the missing FNC1

. T12345
. LOT: 12
= 3/

-
Printing / marking must be matched to the %
application use case needs... as with other bar (171234887 000(1 710080

code symbol generation GS:MI;s:taMatrix

&
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GS1 DataMatrix — Implementation... e

Area Image Scanners:

- Camera / area imager based

- Growing installed base in industrial,
commercial, healthcare

« Scans 1D / Linear, 2D Stacked & 2D
Matrix symbols

« Competitive pricing more apparent

Camera-based bar code scanners are needed %

i n Healthcar—e (01)07612345678800(17)100503

(10)AC3453G3
AND are a GS1 Healthcare Leadership Team .
recommendation!! GS1 DataMatrix

&
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GS1 DataMatrix — Unique product ID... e

For pharmaceutical & medical device...

GTIN (static data)

‘ B|/BRAUN :. — B/BRAUN

Al's (varlable attribute data)
...inone bar code symbol (GS1 Data Carrier)

&
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GS1 DataMatrix — Implementation test... e

* To meet the French “CIP” requirements

- Identification of the product with “Lot/Batch” & “Expiry”

- Tests already run to add Serial Number and a country specific
NHRN (National Healthcare Reimburse Number)

« Running at “normal” line speeds -
300 cartons/minute, 45m/min

« Print sizes — 300 DPI, Module size of
345um, Wolke m600A, Universal
Black UB 7482 HP Inkjet cartridge

* Read & verify - On and off-line
camera based & verifier systems

&
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GS1 DataMatrix — Implementation test... e

- Tests have also been run to add Serial Number, a country specific
NHRN (National Healthcare Reimbursement Number) and a URL
« Run at “normal” line speed - 300 cartons/minute, 45m/min
- Again print sizes — 300 DPI, Module size of 345um, Wolke m600A,
Universal Black UB 7482 HP Inkjet cartridge
- Data: 74 Alphanumeric characters (GTIN,
Expiry, Lot/Batch, Serial, NHRN, URL)
« Symbol Size: 32x32 matrix, physical
size of 11x11mm
* 94% of run achieved an ISO/IEC 15415

Grade of "B” - 3.0/08/660 (with the remainder ===
a “C” grade) o 3 00 20 24

mEE = - :
V5 start [ L - - - B " Bewon. - Qimew. - a2 + @ e - » UD ! ) -
&
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GS1 DataMatrix — Implementation test...

Technical challenges
Limited space means - small

Infusomat Space Line

e carriers + high data density
i % iismitimim - e.g. DMX size : 6x6 - 10x10 mm
[Dser e s * Production/packaging line

o @ speed
« Packaging materials
+  Printing technology

+ Inks
Quality challenges

* Quality verification (ISO)
« Translucent paper

i 201001 g
0A04218SIA

1 (reF| 87000365P ok

‘ PZN 2955068 E

P —

I AIB | C|D F
l BIBRAUN iy, ¢ mpaCt on contrast l ! !
DMX through the 4%°32%21%905%
camera of the verifier ISO required = __f

C (1.5 - 2.5)

&
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GS1 DataMatrix — Implementation test...

« Only 2D DataMatrix possible at present
« Consistent reading... min. area of 3x3mm needed
Size of surgical instruments extremely limited
« Not all can be encoded (size, material, etc.)
« Implants (1?!7?)
- Size, corrosion, bio-compatibility, warranty issues, etc.

High-quality DPM technology required (laser, dot peen,
etc.)

9.6 o® Yo ¢ i
&
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GS1 DataMatrix - UDI label - B.Braun...

H.E.L.P. Acetate Buffer pH 4.85 4 x 3000 ml

CA'GB Sodiu buffer solution for use ONLY with extracorporeal
H.E.LP. apheresis C€oas rad]] o ™ @
Caulion: Federal Law (U.S.) resircts thiz device to sale by or on order of a physician. N -\'
CAFR: Solution pon d” de sodi destinée a une utilisation a' - Am x®
UNIQUEMENT avec aphéréese H.E.L.P. extracorporelle o2 ity e
sterile [ stévile Porinie

FREE and ! Ne conlient pas dendotoxines et hon-pyrogéne

SINGLE USE only, discard unuzed portion; A USAGE UNIQUE zoulement, jetor la portion inutilizée
DO NOT add any additives’ NE PAS ajouter d'additifs

NOT for intravenous infusion; NON adapté & une perfusion intraveineuss .
ONLY USE it solution is clear and colouress; UTILISER UNIGUEMENT si la solution est limpids st incoloré Article no.: 4113
ONLY USE it incr and i are not Ne pas utiliser si l'emballage ot les
connections sont endommagées Lot Batch no.: 0350214
Koep oul of Ihe reach of children! Conscrver la solution hors de portée des entanls
M Manuf. date
Sodium acelatex3 H.0  27.22g/1
Acelic acid 99% 68291 g Expiry date:
.
DIN: 02373807 Canadian Distribulor:
o Clief Wl eal Supples Ll

'ﬁ 411-181h Sres1 S E

= Calgany, Abens IZEET Production elte:

g g l BRAUN B, Braw Avim AG

= 2. EBraun Avtum A% US Distributor: Ksttznvenrer S 32

24209 Malaunge B. Zraur Masics. |-c. 45218 Gardeod, Semmany
‘* Boflehio=PA 18C 80508 Madk in Gamnany
Device Identifier (DI) Production Identifier (PI) US FDA UDI required
“Static” portion “Dynamic” portion ISO 8601 date format
GTIN (product identifier) Application Identifiers (e.g. serial, lot number & expiry
date)
®
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Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

Why GS1 DataMatrix in Healthcare

Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

Practical Application - Printing / Reading
Human Readable Interpretation - HRI
Audience Q & A

&
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The Global Language of Business

Human Readable Interpretation - HRI

Recent General Specifications Changes




What is HRI ?

Human Readable Interpretation

 HRI show a human exactly what'’s

in a barcode HRI === |0 "123456"789012">
Whether a GS1 AIDC Data Carrier
- It's there in case the barcode encodes a GS1 identification Key, GS1
does not read Key Attributes, or a combination of both,
the HRI should be placed below the
o barcode and grouped together wherever
* Some HRI rules are specific to physically possible while maintaining the
Healthcare and these have been HRI legibility and minimum barcode

updated height.

&
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HRI... GS1 base definitions...

Human Readable Interpretation (HRI)

- “Characters, such as letters and numbers, which can be read by persons and are
encoded in GS1 AIDC data carriers confined to a GS1 standard structure and format.
The Human Readable Interpretation is a one-to-one illustration of the encoded data.
However Start, Stop, shift and function characters, as well as the Symbol Check
Character, are not shown in the human readable interpretation.”

Non-HRI Text

- “Characters such as letters and numbers that can be read by persons and may or
may not be encoded in GS1 AIDC data carriers and are not confined to a structure
and format based on GS1 standards (e.g., a date code expressed in a national format
that could be used to encode a date field in a GS1 AIDC data carrier, brand owner
name, consumer declarations).”

@
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HRI... more simply... o

Human Readable Interpretation (HRI)

- ...the information below or beside a barcode or tag which is
encoded in the barcode or tag and represents the same
characters as carried in the barcode or tag...

Non-HRI Text
- ...all other text on package, label or item...

@
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HRI... in pictures...

Example Label

anufacturer:
GS1 Global Office

Avenue Louise 326
BE 1050 Brussels  [oT
+32 2 788 7800

GS1 Healthcare Products
MD (Fictitious Medical Device

w 2014-11-20

7654321p

01) 09504000059118
(17) 141120

(10) 7654321D

21) 109876544321

Non-HRI Text
Characters (i.e. letters,
numbers, graphic symbols)
which can be interpreted by
people and may or may not be
encoded in GS1 AIDC data
carriers (i.e. not confined to a
structure & format based on
GS1’s standards).

Controlled by Regulators &

Manufacturers!

HRI (Human Readable Interpretation)
Characters (i.e. letters and numbers) which can be
read by people and are encoded in GS1 AIDC data
carriers, confined to GS1's standard structure and
format. HRI is a one-to-one illustration of the
encoded data. Note that Start, Stop, Shift &
Function characters, and any Symbol Check
Characters, are not shown in the HRI.

The US FDA requires labelers to follow the
rules of their UDI Issuing Agency... this is part
of GS1’'s Scope & Standards!

The Global Language of Business © GS1 2017




HRI... in the GS1 General Specifications... e

GS1 has always had HRI Rules and Recommendations...
* 4.14. Human Readable Interpretation (HRI) Rules
4.14.1. Healthcare Human Readable Interpretation Rules
- HRI is noted individually in many other sections of the Gen Specs.
The “basic guidance” within is pretty clear...

« The GS1 System requires printing both the GS1 AIDC data carrier and the HRI
that represents all the information encoded within that GS1 AIDC data carrier.

- HRI shall appear except in rare circumstances for specific applications where
there are extreme space constraints

- ..rules are intended for global use. Exceptions may occur only when local
regulatory or legal requirements mandate otherwise

@
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HRI... in the GS1 General Specifications...

...as are the base format recommendations...

Figure 4.14.1-1. Preferred HRI Format Examples

(o1) 09504000059101

(21) 12345676p901
(10) 1234
(17)

Scan for online product information or go to:
http:/fwww.gs1.org/demo/09504000059101

I~ ———
(01)10857674002017 (10)1152KMB

&
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HRI Situation

- Regulators require data such as GTIN, Batch, Expiry & serial humber to be held in a
DataMatrix

Brand owners may want to hold additional information in the same data carrier e.g. URL
This data is identified differently with the data carrier than in human readable formats
e.g.
- Expiry date format is 141120 in the data carrier and may be displayed as 20 Nov
2014 in the human readable format

-  The data elements in a data carrier are identified using application identifiers (17 =
expiry) whilst human readable format may identify expiry using a prefix of Exp

Different users of the pack will need to access the data through different means

- e.g. A patient will need to read the expiry date in human readable format whilst a
wholesaler may scan the GS1 DataMatrix to access/ capture the expiry date

« There are existing regulations which constrain how content appears on the product
packaging

@
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Why have the HRI rules been updated

« Healthcare is now a lot more

— ~~“"‘,;“ > "‘ complex
AN \ o
.\\\\ﬂﬂ!‘“ - Regulators are driving a more data

into the barcodes on products

789012%

- In retail the barcode usually
only contains the GTIN

(01) 09504000059101
(21) 12345678p901
(713) 1312345678913
(17) 141120

(10) 1234567p

«  This makes adding the HRI
simple

&
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Lack of space and technical constraints

- It was not always possible to meet all stakeholders requirements
using the pervious HRI standards, especially on smaller packs

- Factors like on line printing, language and local regulations all
created issues

(01) 09504000059101 GTIN 09504000059101

(21) 12345678p901 SN 12345678p901 . ) )

(713) 1312345678913 Reg No. 1312345678913 Scan for online product information or go to:
(17) 141120 Exp 20 Nov 2014 http://www.gs1.org/demo/09504000059101
(10) 1234567p Lot 1234567p

(8200) http://www.gs1.org/demo/ ) ‘J

&
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So we needed a Healthcare solution e

- A way of incorporating
the HRI and non-HRI
text onto a product
where regulations,
space and technical
constraints prevented
the application of both




How deviation for Healthcare works . . . e

If a deviation from the preferred format is required that results in HRI not being
printed, then a combination of HRI and Non-HRI Text may be used. When
doing so, the following rules apply:

- If the data represented in the Non-HRI Text is exactly as in the HRI, then the
appropriate Al shall be printed along with the data title.

- If data represented in the Non-HRI Text does not match the HRI, then only a
data title may be used. The AI shall not be printed.

- The selection of data titles may be determined by the manufacturer based on

regulatory, local language requirements, relevant standards (e.g. ISO/IEC
15223) or appropriate abbreviations.

&
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Simple example 1

Data Regulatory
carrier required text

(01) 09504000059101 GTIN 09504000059101
(10) 1234567p Lot 1234567p
(17) 141120 Exp 20 Nov 2014

Lot (10) 1234567p
EXP 20 Nov 2014

GTIN (01)
Lot (10) " 333836BB05910 ‘
EXP 20 Nov 2014
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Simple example 2

Data Regulatory
carrier required text

(01) 09504000059101 GTIN 9504000059101
(10) 1234567p Lot 1234567p
(17) 141120 Exp 20 Nov 2014
GTIN 9504000059101
Lot (10) 1234567p
EXP 20 Nov 2014
GTIN 9504000059101
Lot (10) 1234567p —
EXP 20 Nov 2014
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Complex example

Data Regulatory i .
carrier required text Commercial required text

(01) 09504000059101 GTIN ~ 09504000059101 Scan for online product information or go to:
(21) 12345678p901 SN 12345678p901 http://www.gs1.0org/demo/09504000059101
(713) 1312345678913 Reg No 1312345678913

(17) 141120 Exp 20 Nov 2014

(10) 1234567p Lot 1234567p

(8200) http://www.gsl.org/demo/

GTIN (01) 09504000059101
Reg No (713) 1312345678913

SN (21) 12345678p901
Lot (10) 1234567p

GTIN (01)  09504000059101
Reg No (713) 1312345678913

SN (21) 12345678p901 EXP 20 Nov 2014
Lot (10) 1234567p Scan for online product information or go to:
EXP 20 Nov 2014 http://www.gs1.org/demo/09504000059101

Scan for online product information or go to: ‘
http://www.gs1l.org/demo/09504000059101

&
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HRI... in the GS1 General Specifications... e

...remembering of course...

- ..when “...printing both the GS1 AIDC data carrier and the
associated HRI may not be possible due to many factors such as
the intended use of the item, available space for marking, etc.
deviation from the HRI format should be minimised and consider
impacts to downstream trading partners and users.”

For more details your attention is directed to the GS1 General
Specifications.

&
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Where can I find this information ?

©:

_—*Version 17
./

_— R 4.14 Human readable interpretation (HRI) rules .....cccciiiiiiiiiiniinineiiiinensnssns s snsnans 199
enera ecifications 3 g
P 4.14.1 Healthcare human readable interpretation rules.........ccvviiiiiiiiiiii s 201
The foundational GS1 standard that defines how identification .
ey dais attriButes A barbodts Mt ba isad T businss F.14.:2. Mantal dateMarking s ssmmsrevssnnssmstniansammmsnssis s s a s sasses 203
applications.

Release 17.0.1, Ratified, Jan 2017
pa——
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Why is this important

R R T R = O mm - The new Healthcare HRI rules
S R el = = o B e B e O B

allow us to work in a common

Pd=0115E < ma=m &0 S e = =

- T N o A RIS S e . way across many markets
A EcaBd - 1Rk 0 ER - — E3CS

;—E_llzllbq e EDSEXTID
o = = == -—=n=~= .
= 2 = 10 53 0 o - Promoting these standards

will help prevent the
proliferation of national
requirements which drive
complexity

&
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Ask the Experts — Topics... e

A General Discussion of GS1 DataMatrix & HRI, with a GS1 Healthcare
Application Standards Focus

e Why GS1 DataMatrix in Healthcare

e Data Matrix... The Symbology

- "GS1 DataMatrix" or "ISO/IEC Data Matrix"
Thoughts on Structure & Quality

Practical Application - Printing / Reading
Human Readable Interpretation - HRI
Audience Q & A

&
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And now... audience questions...

1111111
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GS1 DataMatrix & Healthcare...

Find information & support at GS1 Global Healthcare on the web...

(R z S Our standards in action

s Hesitheare

Healthcare

-

ines.

Enabling traceability

T bility

movement data

Our standards in action

: : W
80 k ¢
&

Reducing costs

Enabling traceability

Case studies and
more information

Regulatory
information

@

Regutatory Standaros
intormation

Check out: http://www.gsl.org/healthcare
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AIDC in Healthcare

Contact Details:

Chuck Biss - GS1 Global Office
T + 1 (315) 252-5941
M +1 (315) 480-2034

E chuck.biss@gsi.org

The Global Language of Business

© GS1 2017

70


mailto:chuck.biss@gs1.org

