End-to-End Cold Chain Safety &
Security Monitoring

for

1. Real-Time Alerts of Exceptions

2. End-to-End Verification and
Certirfication

3. “FEFO” vs. “FIFO” vs. Unverifiable
“History”

AVANTE International Technology, Inc.

609-799-8896
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“Fresh and Safe” are the Goals of all

Asian Cold Chain Food Retailing
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End-to-End Pedigree & Life History of
Vaccines and Some Healthcare
Products can be Life-critical




Processed foods may have a “larger
window” In maintaining the goals of
“Fresh and Safe”
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Documented and Verifiable “ Temperature-Humidity
Directly “On-and-Of” the Produce and Products




Verifiable “temperature- humldlty” directly “on-and-
of” produce and products monitoring may need to
go beyond the refrigerated storage space monltorlng




Traditional Cold Chain Monitors the “Environment”
Near the Measuring Zones and Not on Products
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Verifiable End-to-End Cold Chain Monitoring must
Include “ Temperature-Humidity” Directly “On-and-
Of” Produce and Products during Transits




Verifiable End-to-End Cold Chain Safety & Security Management

Product Source Safety-Security:

1. Harvest date-time, temperature-humidity?
2. Manufacturing temperature-humidity and water-
chemical environment?

3. Who are performing the function?

Display-Shelving to Consuming:

1. On product temperature-humidity-time Control
and Log of product?
2. First-Expire-First-Out logistics?

Inland, Air and/or Sea Transport:

1. Temperature-humidity of products inside the
container-trailer box?

2. Who transported the products?

3. Efficiency and possible theft, loss & damages?

Cold Storage & Warehouse:

1. Temperature-humidity uniformity and mapping
of the storage facilities in all time?

2. Corrective action alerts in real-time?

3. Direct temperature-humidity on special products

or products requiring special care?

Additional Domestic Transport:

1. Temperature-humidity of products inside the
container-trailer box?

2. Who transported the products?

3. Efficiency and possible theft, loss & damages?

Display-Shelving to Consuming:

1. On product temperature-humidity-time Control
and Log of product?

First-Expire-First-Out logistics?
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Harvesting-Manufacturing-Processing:

1. Documented and verifiable
temperature & time for each batch
2. Personnel, machinery, processing

(chemical, water, etc.) accountability

Retail Consumer Shelving and Display:

1. Documented and verifiable temperature & time

2. First-Expire-First-Out Management whenever product
time-temperature pedigree are known

Trucking Transportation & Warehousing:

1. Controlled and verifiable temperature-
time (and optionally moisture) log
2. Theft, loss and damage prevention

with real-time alerts for exceptions

Cold Chain Container: Transport:

= 1. Controlled and verifiable
temperature-time (moisture) log

2. Loss, damage and theft

prevention with real-time alerts

for exceptions

Inland Cold Chain Transportation:

1. Controlled and verifiable temperature-
time (and optionally moisture) log
2. Theft, loss and damage prevention

with real-time alerts for exceptions

Retail Consumer Shelving and Display:

1. Documented and verifiable temperature & time

2. First-Expire-First-Out Management whenever
product time-temperature pedigree are known

End-to-End Cold Chain Safety & Security Management
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Traditional Electronic Track-and-Trace Technologies and

Solutions Offer Little Benefits to Cold Chain Management

Container I
ID Tag
1ISO 10891 | §
Supply
Chain Tag
ISO 17363
echanical Bolt:
ISO PAS 17712
ActiVERIDNIGERSSER N |
ISONBI BERIERE |
Read Distance ~30m Passive REID Lock-Seal

In a recent piece in Seapower magazine by David W. Munns here. Mr. Munns posits a scenario in which containers passing

through Pakistan have had their contents stolen by thieves who un-weld the seams of the metal containers, took the
products from inside the container, and then re-weld the seams, apparently without breaking the seals on the boxes.




RELAYER™

(Mounted on_Outside of
Container Monitoring:

Sensors-RSSI data via RFID
incorporating GPS and

Satellite Communications)

RELAYER™

(Placed inside truck cab:
Monitoring: Sensors-RSSI
data via RFID, GPS and
GPRS Communications)

ZONER™ Tags
(Sensors-RFID INSIDE
Container monitoring
temperature-humidity

on-and-of the products)

When container is When container is
“closed”, RELAYER “open”, RELAYER
receives Lower RSSI & receives Higher RSSI &
Temperature-humidity Temperature-humidity
Sensors conditions Sensors changes and
from ZONER tags report exceptions from

inside the container ZONER tags inside

ZONER™
Badge for
Personnel

Status: CLOSE

Status: OPEN

Monitoring Temperature ON the Products for Real-Time Alert from End-to-End




Multiple Sensors of Multiple ZONER Tags (at least two each) & Multiple
Data Reading (at least 3 sets) Eliminated the Dreaded False Positives
During Harsh Container Shipping and Transportation

"@, Temperature (C) INGRESS R-SEMNSCR @, INGRESS L-SENSOR, Coor Opening Allowed Temperature Range

TIngress L-5ensor Threshold

]
=
|

=
-
S
L
e
3
=t
M 25 -
@
{8
[
|
Ql
|_

i—b—'-'-.-_
20
15
10
s

I I I ! ! L I I I I ! !
—_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_
— — — — —_ —_ — [ (] [ (] [ (] [ (] ] ]
on on on on o 4] an ] = ] ] ] =
- on a2l a2l -l ] ] = —_ —_ P2 oo -
= iz i i = il i=] o o s s s s}
= = = = = = = = = = = = =

\/\ —
& —

3
€ Avante us 7,342,497; 7,423,535; 7,319,397; 7,513,425; 6,883,710; 7,036,729; 6,703,935; 6,696,954; 6,943,688; 6,665,543; & other pending US patents



RELAYER™

(Placed inside truck cab:
Monitoring: Sensors-RSSI
data via RFID, GPS and
GPRS Communications)
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RELAYER™

Mounted every 300 ft == — - s
apart inside the

warehouse monitoring: |- ZONER™ Tags Temperature-

Temperature-Humidity [° ‘| Humidity-Shock Sensors Embedded P
of Product-Produce RFID Mounted ON Product-Produce to

Directed Mounted with Achieve “End-to-End” Documentation
ZONER tag-Sensor that is Verifiable

ZONER™
Badge for
Personnel

along with its locations [*
deduced from its RSSI / fk
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AVANTE Verifiable End-to-End Cold Chain
Safety & Security Monitoring Services.

1. GPRS and/or Satellite as primary communications during wide-area transit

2. RFID network for Cold Chain Storage and Processing Plants

.
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ﬂ Avante Secure Intermodal - Windows Internet Explorer
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AVANTE Verifiable End-to-End Cold Chain
Safety & Security Monitoring Services.

1. GPRS and/or Satellite as primary communications during wide-area transit

2. RFID network for Cold Chaln Storage and Processmg Plants
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Safety & Security Monitoring Services.
1. )

2.

GPRS and/or Satellite as primary communications during wide-area transit

RFID network for Cold Chain Storage and Processing Plants



Avante Secure Intermodal - Home - Windows Internet Explorer

& | hktp:f fvavo, secureintermaodal, com/f

Des-

Hybrid | |

\\

y Ny
Bruns|
] |

“Maine "y

') l'.I
Me '-".l;

rﬂﬂ&sﬂl:

Rhodelisk

@ Internet

wilersay )|
Delaware

(ot ey

B Calgary Ontario =
— iogin & [imap_[ sateite |
User] 'v‘.n'i.-'gipeg
Mame: i
Pasz=zword: [~cq
' | E Morth L0 :
t ti | Dakota Cudbes M
Ee her e next t ; / gton Montana O .
[l remember me riext time. \[—]ningtos : Minnesota
R | Fortland : Mantréal |
| Log Li e Minneapaolis o @ |
: iji "-'kl'l[h Wizconsin - Ciiewey T
; akota Taronto ;
| Oregon i Michigan o f \\ [
| Idaho Wyoming Mitwaukesg Detrait s New York |
! Salt lowa .::r:-éa.go ) I
! alt ey Fiy] PR
| ._akeéc:w Nebraska gomahg Cleveland @ Pennsylvania
| Navada Degfe.- Hansasz inois |ndjana @0 | @Fitsburgh yaw york
| evada Cily -
Eacraéﬂs-'tt:- Utah Colorado - = L3 Cincinnatia West .
| Kansas Missour Virginia Connecticut
. Wichitag i
HECOR" =5 lifarnia : e Kentucky Virginia
Lae E‘egas Tulsa M
Albuguergue Oklahoma Tennessoe Ot
Lce o CameTE Arkansas Carolina
Angales : Etant - Maryland
o Arizona New Wi slaains At &'\ South 4
Ph Mexico Zlagai- b AL L Carolina Districtof
: \Deni 2 = . "
San Bié:gc ¥ s @ El Paso Alabama Columbia
“Tugson 9, Texas Georgia
Austing Louisiana |
= . P @ Jackeonville
\_.".-h%a WA Ggp Housion
“Antonic :
1 Elorida
Martsrray. wiami
Mo }5 8o Gull of al
Mexico
| México = =T
| FadERED EY == I—'E-.ba'u
W ncale

A—_—
M Avante us73:2,497; 7423535 7,319,397; 7,513,425, 6,883,710; 7,036,729; 6,

® L

935; 6,696,954; 6,943,688; 6,665,543; & other pending US patents



le Earth Shows the Area
When Temperature and/or

Humidity Exceeded the Limits,
Doors are Open, Hi h Shoclkr _etc.

.
N

Load data successfullv.

Map It

| Please select the device that
[ vou want to track.

W Avante Truck 1

[ Avante Truck 2

[ Avante Truck 3

]

Done . f L | Internet +o100% -
7'/ start [ 5 pvante Secure Inter... [2) = = e e Y @}5_}) 11:40 &M

F_9
z= Avante us7342.497; 7,423535: 7,319,397 7,513,425; 6,883,710: 7,036,729; 6,703,935; 6,696,954: 6,943,688; 6,665,543; & other pending US patents



Verifiable End-to-End Cold Chain
Safety & Security Monitoring Services

Retailer / Food
Service

Farmer / Raw = Ty
" ”*‘0{@ Processor /

Material N
Supplier & fi"-;—ﬂ SRR Provider

T | T

1
Cl) Verifiable End-to-End Temperature-Moisture Documentation

“on-and-of” Products

Verifiable End-to-End Temperature-Moisture

Exceptions-and-Durations and Verifiable Chain-of-Custody

(=)

Actionable Real-Time Exception Alerts on Temperature-Humidity:
Along with Shock and Security Bridges for Corrective Actions

)

Detailed Out-of-Bound Temperature-Time Report for:
FIRST-EXPIRE-FIRST-OUT (FERO) Execution with Confidence

3
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“Verifiable End-to-End Cold Chain
Safety & Security Monitoring”

1. Costs of Implementing?

2. Who will be willing to pay for them?

A
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Verifiable End-to-End Cold Chain
Safety & Security Monitoring

""""""""""""""""""""""""""""""""""""""

Consumeri Gov't Retailer Manufacturer

rO0D

SAFETY

AIGHER
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“Supply chain executives estimated the total average benefit derived from supply
chain visibility per container is approximately $1,150" : Yet very few “buy in” -

Other Key Findings

Approximately 94%06 of the total benefit
derived from the resulting savings

Reduced inventory carrying costs
Reduced out-of-stocks

Reduced lead time variance
Increased manufacturing uptime
Total “value”: US $1.081

6%

Increase
Mfg. Uptime
16%

Reduce
Inventory
31%

Reduce

Lead Time
Variance

17% Reduce Out-

of-Stocks
30%

However, most aspects already achieved
with existing logistics management

increasing security (2%), oraventing lost
containers (1% ), Reducing labor and
fees (3%), and reducing insurance costs
(0%) combined for 6%6 of the total
benefit: US £89 (6§%)

Cannor o2 achi2vad oy visioility alona2!

Note: (1) Reducing insurance costs showed zero benefits or the benefits could not
be provided, according to the interviewees
Source: A.T. Kearney Interviews; A.T. Kearney analysis
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Enabling End-to-End Supply Chain Security Services

Covering Intrusion, Theft, and Loss to Pay for ltself
Transportation Method % of Total $20B+ (US) to $50B+ (Worldwide)

$26.1 Billion
0 0}
Inland Truck Transport 87% (93%) (i.e. > $260/Trip for 100 million container trips)
Marine Container Ship 8% (1%) $2.4 Billion
Rail Cargo 4% (5%) $1.2 Billion

Air Cargo 1% $300 Million
' : Some figures

Global transit losses. $30 to $50billion per year.

Typically 2% to 8% income reduction for Fortune 500
companies.

Probably 80% of cargo thefts are “made to order thefts”

Threat rated “severe” in Rrazil_Russia_South Africa,
Indonesia, Nigeria and Malaysia.’

Cost of an effective terrorist attack using the supply chain
as a vehicle is incalculable but would probably bankrupt
some businesses in the chain.

J

I~ $30 Billion for 200 million container trip
worldwide = $130/container trip
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VOLUNTARY SUPPLY CHAIN SECURITY PROGRAM IMPACTS: AN EMPIRICAL STUDY WITH BASC MEMBER COMPANIE

Ximena Gutiérrez (main author) and Juha Hintsa (co-author i su!

UMIL | Universitg de Lassanne

. The most
Importance of Benefits important benefits

‘l Very High B High B Medium B Low O Very Low E Not applicable ‘ I
Improve company image and credibility

Anti-smuggling

Average 50
70% agree
they are hig

i L Anti-theft
Important

Reduce supply chain vulnerability

Improve supply chain performance

Anti-loss and damage

Fast/stable/predictable border crossing process
Quick recovery from direct disasters
Anti-counterfeit

Quick recovery from general disasters

Better Customs regulations & processes compliance

Preferential treatment in post-disaster situations

Average 60% Preferential treatment in alert situations
agreed they Direct cost savings L
are not so _ _
important or Indirect cost savings The least
not applicable Reduction of insurance premiums important benefits

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of companies

Companies reported achieving multiple benefits, although they had difficulties to quantify them

A
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AVANTE End-to-End Cold Chain Safety &
Security Monitoring Services incorporating
“End-to-End” Tracking & Monitoring with Real-
Time Alert for temperature-humidity
exceptions and intrusion into Container along
with Personnel Association with all
Operatlons <US$1/Dav
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U.S. Safety/Security 7= R

%, Centennial §

& A
Ly -._* i *. . \’\-"Q‘

Requirements

Good Manufacturing Processes
(“GMP”)

Hazard Analysis Critical Control
Point (“HACCP”))

Traceablility

Transportation and cold-chain
monitoring procedures

A
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U.S. Safety/Security
Imperatives & Legal
Requirements

The Farm Security & Rural Investment Act of 2002
(Pub. L. 107-171) requires AMS to issue COOL
guidelines for voluntary use for beef (including veal),
lamb, pork, fish, perishable agricultural
commodities & peanuts

Mandatory COOL for Wild & Farm-raised Fish &
Shellfish, 69 Fed. Reqg. 77609 et seq (Dec. 28,
2004)(Requires retailers to notify customers of COO)

Recordkeeping: Requires documentation & chain of
custody information
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AVANTE End-to-End /SO 22000. Required Food Management System
Cold Chain Safety & for any organization in the food chain

Security Monitoring : : :
Serrviess S nSIE ISO 28000: Supply Chain Security Practices

compliances to: and Management

RELAYER™ (GPS RSSI-Sensors

Detector: GPRS Communicator

and/or Satellite Communicator)
-

ZONER™-SSID
ZONER™-GPID

RELAYER™
(GPS RSSI-
SEIE S
Detector: GPRS
Communicator
and/or Satellite
Communicator)




THANK YOU!

AVANTE International Technology, Inc.

Kevin Chung, Ph.D.;
Ben Jakubovic,

John Schino,
Albert Chung,

Cynthia Chu, Ph.D.
609-799-8896
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AVANTE International Technology, Inc.

Kevin Chung, Ph.D.; kchung@avantetech.com
Ben Jakubovic, bjakubovic@avantetech.com
AVANTE headquarters is located in the company John Schino, jschino@avantetech.com
owned complex in Princeton Junction, New Jersey Albert Chung, achung@avantetech.com

with close to 52,000 square feet office and Cynthia Chu, Ph.D, cchu@avantetech.com
manufacturing facilities within a 16 acre site. In 609-799-8896

addition to the New Jersey headquarters, the
company has offices in California, Hong Kong, China
and the Philippines. AVANTE has approximately 80
employees world-wide. AIT/AVANTE is an ISO
9001:2000 quality management certified
manufacturing company.

End-to-end article, asset, personnel, supply chain, cold
chain and container tracking and monitoring:

1. US 7,342,497: “Object Monitoring Location, and Tracking
System Employing RFID Devices”

2. US 7,423,535: “Object Monitoring Location, and Tracking
Method Employing RFID Devices”

3. US 7,319,397: “RFID device for object monitoring, locating,
and tracking”

4, US 7,513,425: “Article Tracking System and Method”

5. US 7,098,793: “Tracking System and Method Employing
Plural Smart Tags”

6. US 7,036,729: “Article Tracking System and Method”
7. US 6,883,710: “Article Tracking System and Method”
8. US 11/749,976 (and other pending patents)

F_9
z= Avante us7342.497; 7,423535: 7,319,397; 7,513,425; 6,883,710: 7,036,729; 6,703,935; 6,696,954: 6,943,688; 6,665,543; & other pending US patents
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