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* USDA ERS report “Foodborne illnesses account for about 1 of every 100 U.S. hospitalizations and 1 of every 500 U.S. deaths” 

2006 
E. coli 

2008/9 
salmonella 

2008 
salmonella 
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latency 
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New Barcode Technologies 
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UPC-A Numbers only:  
11 + check digit 

4 bits/symbol * 
11 + 1 = 45 bits 

Retail product 
marking in USA and 
Canada 

EAN-13 Numbers only:  
13 + check digit 

4 bits/symbol * 
13 + 1 = 53 bits 

Retail products 
worldwide 

Code 39, 
LOGMARS 

A-Z, 0-9; Space – 
. $ / + %.  
Extendable 

6 bits/symbol * 
no. symbols (N) 
= 64 * N 

Widely used. US 
Military. HIBC 
pharma 

Maxicode All ASCII  
characters 

7 bits/symbol * Developed by UPS. 
Includes error 
correction. 

PDF-417 All ASCII 
characters. 
Extendable 

7 bits/symbol * N 
= 128 * N bits 

Widely used.  US 
Military. Driver’s 
licenses 



5/14/2009 8 Marc Cohen 

Advantages: 

measure environmental factors 

record safe handling 

report product safety  

error-free conveyance to 

databases 

and more …. 

source: www.pop-technology.com 

Example: 

Thermochromic 

Barcode 
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Traditional lateral flow assays 

Assays Imbedded into Barcode Modules 

Can be read using a simple barcode reader 
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Sample 
application 

pad 

multiple assays 

multiple assays ID 
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Passive RFID 
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Cost per Tag ($) 
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1 

1 

Active tags 

HF BAP tags 

Passive 
UHF tags 

20 100 

10 

100 

Avery 

RF-SAW 

Rfalatac 

KSW 

Cypac 

Sapphire 
DART 

Sensi 
Tech 

AeroScout 

Alien 

Zebra 

Savi 

Motorola 
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1.4” 

3” 

KSW Microtec 
HF passive tag 

” 

4” 

Alien 
“Squiggle” 
passive tag 

1.2” diameter 
LF e.Tag by 

Destron Fearing 

Injectable 
LifeChip LF tag Savi active tag,  

LF and UHF 

Intelleflex 
BAP tags 
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~10 cents 

< 20 feet 

<  32 Kbytes 

complex 

UID + manifest 

Source: www.enigmatic-consulting.com 
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Band Unlicensed 
Frequency 

Wavelength Common Use 
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Tags with antenna designs that exploit both magnetic and electromagnetic field 
coupling, enabling both near and far field reads in a single tag 
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source: www.rfsaw.com 

totally passive technology (2.4 GHz) 
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semi-passive RFID 
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~$40 

< 300 feet 

4 – 128 Kbyte 

yes 

UID, manifest, 

sensing 

Source: www.enigmatic-consulting.com 
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source: www.infratab.com 

Specifications 

Operating range: -25°C TO +70°C 

Sensor accuracy: ± 0.5°C: -20°C to +50°C  

Sensor resolution: 0.1° 

Shelf  life calculation:  linear, exponential, other  

Tag life: 1 day to 3+ years 

Alerts: shelf  life, thresholds, elapsed time  

History: start to either tag-stop or to “0” shelf  life 
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active RFID 
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> $100 

< 300 feet 

32 - 128 Kbyte 

yes 

UID, manifest, 

sensing, RTLS 

Source: www.enigmatic-consulting.com 
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Real-Time Location 
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local 

global 



5/14/2009 31 Marc Cohen 



5/14/2009 32 Marc Cohen 

1 

N 

2 

marker tags with 

known locations 

Antenna 1 

Antenna 2 

items to be located 

beam steering 

beam steering 
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SEAMLESS 
outdoor  to 

indoor 

Software practical and easy to use 
Designed with firefighters 
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