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Healthcare has special requirements...

Expiration data & lot
number

Additional data & variable data at high

production rates Non-retail channels
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...and barcodes for its special needs...
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...ahd sometimes the need is for data
beyond item ID... in a small area...

(01 w 17]091231110 A1345H 21 @

A

[ GTIN — Trade Item ID ] [ Expiry Date ]

Lot/Batch Number ]

Serial Number ]




2D/Matrix Data Carriers - Technology...e

Mature Technology
- “Strong” Finder Patterns
- Omnidirectional Design for image scanning

- Inherent Robust Error Detection and Error
Correction

- Complex Structural Algorithms

- Data Compaction Modes

- Structured Append

- Image Reverse and Color Reverse



2D/Matrix Data Carriers — Technology...
... ISO/IEC Data Matrix the base bar code symbology

- 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
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2D/Matrix Data Carriers — Technology...

. ISO/IEC Data Matrix well proven applications
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2D/Matrix Data Carriers — Technology...
.. GS1 DataMatrix, a part of ISO/IEC Data Matrix

Clocking pattern

One cell quiet zone
surrounds the matrix

\ .

This cell is always

/ white for ECC200

[ 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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2D/Matrix Data Carriers — Size change...

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

Symbol 1

Symbol 2

Symbol 3

Symbol 4
Symbol 5

Symbol 6
Symbol 7

Symbol 8

©:

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

0.107in x 0/107in

GTIN Only

GTIN + AI(17)

(0.011 sq inch)

0.121in x 0.121in

(0.015 sq inch)

0.134in x 0.134in

GTIN + AI(17) + AI(10) of 4 numeric & 6 alpha

(0.018 sq inch)

0.147in x 0.147in

GTIN + AI(17) + AI(10) of 8 numeric & 12 alpha

(0.022 sq inch)

0.468in x 0.468.in

Symbol 4 + AI(21) of 3 numeric

(0.219 sq inch)

07in x

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

Symbol 4 + AI(21) of 15 numeric & 2 alpha
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GS1 DataMatrix — Scanning/imaging...

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

2D/Matrix symbols

7
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Camera-based bar code scanners... needed in Healthcare AND are GS1
Healthcare Leadership Team recommended!!

W "~ =

{01)07612345678900(17)100503
{10)AC3453G3

GS1-128 & GS1 DataBar GS1 DataMatrix
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GS1 DataMatrix — Marking...

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

Printing / marking must be
matched to the application use
case needs... as with other bar

code symbol generation
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GS1 DataMatrix — Marking example... 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 — Marking example...

- 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
mM600A, 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

* 949% of run achieved an
ISO/IEC 15415 Grade of “"B” -

3.0/08/660 (with the remainder a “"C”
grade)

k=3
1 Trnr Glabal | anguages all Busingss © GS1 2015 13




GS1 DataMatrix — Marking example...

ez Jechnical challenges

Infusomat Space Line Infusomat Space Line

Limited space means - small
carriers + high data density

v |+ €.g. DMX size : 6x6 - 10x10 mm

i L -@% , + Production/packaging line
< speed

0A04218SIA [Lol Gaadziasio
[REF] 87000365P

- Packaging materials

z | « Printing technology

PZN 2955068
fusionsapparat

Type IV-Standard-Luer Lock

PR —

[ 1V. administration set. For infusion by compatible pumps.
[ Infusionsgerit. Fiir die Verwendung mit geeigneten Druct
raten. [ HaGop 3a Bewoswo mpwioxenwe. 3a nidy-

3uA cbe copmecami nownn. [ EFBXERBCRE. T i § 3uA Cbe ChBmeq .

i 63 Infiizni sada. Pro infuz kompatibilnimi pum- FERUE. (9 Infizni sada. Pro infuzi kompatibilnimi pum- [N

pami. BT V-infusionssat. Til infusion med kompatible pumper, pami. [ N-infusionsszet. Til infusion med korpatible pumper. [ ® n S
E ™ Uhilduvate infusic infu- [EE] Uhild nfu- 1

siooniks. [ Dispositivo de infusion iv. Para infusidn mediante siooniks. [E Dispositivo de infusién iv. Para infusion mediante

bombas compatibles. Infuusiolaite. Infusoitavaksi yhteen- bombas compatibles. E&l Infuusiolaite. Infusoitavaksi yhteen-

sopivilla pumpuilla. Set d'administration. Pour perfusion sopivilla pumpuilla. [ Set d'administration. Pour perfusion

par pompes compatibles. (G TuoKeur) éYYuONC. i EyxUOn KE par pompes co

| oupBaré

g

| -
ec. O Infizids készlet. Kompatibilis pumpakkal aupBaéc avikieg " i |
hoz. I Set per infusione nosa e vald infuziohy Set per infusione |
compatibili. [@ L.V, £ ME. 287t tramite pompe compatibili. [@ I.V. $0 ME. E&Hs |
Intraveninio vaisty skyrimo rinkinys. Skir- — -
i naudojant suderinamus siurblius. Komplekts % v 2 * »
Quality verification (ISO)

m pielietojumam, Paredzéts infizijam ar atbilstosiem
sikniem Infusicapparaat. Voor infusie met compatibele
pompsystemen. [ Infusjonsapparat. For bruk med kompatible
pumper. [N Zestaw do infuzji dozylnej za pomocy zgodnych
pomp. [ Conjunto de administrago IV. Para perfusio com
bombas compativeis. [T Set administrare iv. Pentru perfuzie

Q@ = Pressure (Druck) non-pyrogenic

BIBRAUN 3anmenss . &

DMX through the

camera of the 5 1SO required =
verifier ' C(1.5-2.5)

AlB | C | DF
| |
43532551505
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GS1 DataMatrix — Marking example...

CAGE Sodium scetate buffer salution far use ONLY with extracarparaal 0
H.E.L.P. apheresis CE M “ "‘GI @
Caulion: Foderal Law {U.5.} mesincts this device to sale by or on order of a physician. E E ™

CAFR: Solution tampon o’ acetate de sodium destinée 4 une utilisation - @‘
UNIGQUEMEMNT avec aphérase H.E.L.P. extracorporelle e cz‘w_r,'-: o

storile | stixile Fa i

Endedokin-FREE and non-pyroganic’ Mo conliant pas dendatoxines el non-pyrogéns

SINGLE USE only, dizeard unuzed portion; A USAGE UNIGUE woulemant, jeter |a portion inutilizs
DO NOT e any edditives’ HE PAS jouter d'additifa

GHETTE Y Ezthlsha—, 28 180 2524 Madk in Gammany

J00 0y R 2 R T | POCI2EC] 1) 1 S030T ] 0G03503 |

Device Identifier (DI)
“Static” portion

GTIN (product identifier)

Production Identifier (PI)
“Dynamic” portion
Application Identifiers (e.g. serial, lot number & expiry date)

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

NOT for intravenous infusion; NON adapté & une parfusion intraveineuss
QLY USE il 2olution is clear and culmllI:teas." IJT!E]ISEH UNIGUEMENT si la solution est limpide st incolors Article no.; 4113
QHNLY USE if conlainer and conneclions are not damaged?” Ne pas utilisor si l'emballage of o=
cannections sont endemmagiss Batch no.: 0350214
Koep oud of lhe reach of children? Conserver a =olution hors de portée des enlanls

0] Manud. datey5014-03-08
Sodium acelats x 3 HO 2r22q91
Acelic acid 99% 652 g1 g Expiry date:\ 2017-02-28

[ ]
DIN: 02373807 Canadian Distribulor:
Manufscluter: Clyel eeleal Supples Ll

ﬁ H11-18ih Sres1 S E

= B BRAUN Calany, Abana 15E 807 Praduction aite:

é . Brau & A
3. Braun Asftum &7 US Digtriburtor: Kettervenner S 52
e Malsunge- B. 2rau- Masics |0 452 |4 Gandod, Semnany

N

US FDA UDI required
ISO 8601 date format
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GS1 DataMatrix — Marking example...

« Only 2D DataMatrix possible at present ,
« Consistent reading... min. area of 3x3mm H” |
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 (Iaser CE#
dot peen, etc.)
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GS1 DataMatrix - Symbol quality...

Common Quality Parameters

e Decode / RDA
« X Dimension / Module Size
« Data Structure, Validity

Human Readable Interpretation
Symbol Contrast

Modulation

Quite Zones, as applicable

NOTE — See the GS1 General Specifications for recent HRI Updates!!

. s 7474710000112 '
Bar Height « Fixed Pattern Damage
Minimum Reflectance  Axial Nonuniformity
Edge Contrast « Grid Nonuniformity
Defects - « Unused Error Correction
Decodability e Print Growth

« Clock Track Regularity
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GS1 Data Structure...
...the ISO/IEC Symbology ID unlocks the semantics

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

<& Symbol decode: —>» GS1 DataMatrix = (FNC1 & Als)

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)

where: character as ISO defined

of a data string that tells what bar code m - modifier character(s)

symbology has been read. Itis in the form:
Symbol decode: ==

1 108576740020171714112010KMB11205201[ GS]21CEB630078700

—3» ISO Data Matrix - (No FNC1)
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GS1 Data Structure...
...the ISO/IEC Symbology ID unlocks the semantics

(01)10857674002017
(17)141120
(10)NYFULOA
(21)192837
(713)A1B2C3D4E5F6G

ENCODED (In) - User dependent:
<FNC1>01108576740020171714112010NYFULO1<GS>21192837<GS>713A1B2C3D4E5F6G

DECODED (Out) — Scanner dependent:
1d201108576740020171714112010NYFUL01<GS>21192837<GS>713A1B2C3D4E5SF6G

PROCESSING: Z g ﬁ %%
0110857674002017/4714112040NYFULO0121192837713A1B2C3D4E5SF6G ?

11 7674002017 17 1 21192837 713A1B2C3D4ES
CRTNRG AN ONWES TIR TNEBERAETES:

3 GTIN: SERIAL: !
5 EXPIRATION: NHRN:

o

L  BATCH/LOT:
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GS1 DataMatrix - Symbol quality help..

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

o o e 1
iskoms | Senp | Colbration | Grading | Zoom | SRR view | Swucre | Antiw
1

a1 iso Geading: = Full - Pass/Fai ngn-gﬁ,-w,,d
4.0/23/660 JEvSe =
CE Comugus © poyecy”

_Prin |-

Check the AIM Buyer's Guide for a listing of most manufacturers
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GS1 DataMatrix — Support materials...

Ci 'osition Statement
x Implementation

- GS1
DataMatrix

(01)00012345678905 ,\\
)

S
As we see more AIDC marking on small { @
Pharmaceutical and Medical Device - o
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.gs1.orag/healthcare/library
http://www.gsl.org/docs/barcodes/GS1 DataMatrix Introduction and technical over
view.pdf
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a Questions??

AIDC in Healthcare — GS1 DataMatrix




