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Traditional packaging – full of potential

Trillions of packages are 
100% analog

Food packaging: 

300$ billion

Disruptive solution needed!

30% of food wasted
(Gigatons of food) 

Packaging digitalization can 
transform the supply chain

!
Source: Grand View Research
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Digitalize the value chain of perishables and enable in-package freshness and 
quality control

’Perishable good’ – any item with a finite shelf life

Logistics (B2B) Smart Home (B2B/B2C)

Vision

Manufacturing (B2B) Retail (B2B)
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Turnkey solution

freshtag smart readout data cloud
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Units 
(trillions)

Cost

Traditional 
Electronics

Printed 
Electronics

Technological challenge

• Non-silicon materials
• Low complexity 

circuits
• Low cost per device

• Silicon technology
• High complexity circuits
• High cost per device 

(CAPEX)

Internet of 
Everything
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Know-how and technology

• Novel nanomaterials

• Functional inks

• Printed thin film sensors

• Flexible electronics

• Microfabrication on 
flexible substrates

• Material coming in direct 
contact with food
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Features

Cost

0.01€

0.1€

10€

1€

Internet of 
Everything

Competition

Temp
loggers

Sensors
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Features

Sensors

Food approved

>10 € Cost 1₵

On the market Time to market 18 months

Use case single item 
monitoring

Unique selling proposition

competitors is it fresh
batch tracking and 

logging

yes no
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pH
Conductivity
Hardness

Unique ID
Temperature
Metadata

Humidity
O2
CO2

Digital sensor data

Two sensor platforms: gases and liquids

Expanding patent portfolio of 9 patent 
families covering materials and sensors

Proprietary cloud solution for product 
data storage and management

Liquid

Gas

Basic
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Smart readout

Smart shelf & home appliancesSmart warehouse
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Data cloud

Tablet Dashboard 

Web Dashboard
Web-based API 

IT & Data
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Smart Home (B2B/B2C)Manufacturing (B2B)

Business model
SaaS (software as a service) – focus on charging for tag usage, data and analytics 
not hardware

Logistics (B2B) Retail (B2B)

Automated inventory
Freshness control
Dynamic pricing

Single item tracking
Simplified recalls

Brand loyalty

In-transit control
Cooling optimization

Geolocation

Stock control
Re-ordering

Recipe suggestions
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Monetization

Revenue-sharingSubscriptionsPay-per-query

Smart Home (B2B/B2C)Manufacturing (B2B)

Logistics (B2B) Retail (B2B)
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Indirect food contact inks

Sealing foil

Direct food contact adhesive

Direct food contact coating

Sensor

First use case – Modified Atmosphere Packaging (MAP)
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Market entry & traction – meat, poultry and fish products

• Premium products –
highest added value

• Distribution partner –
worldwide market leader 
in gases for MAP

• Paying pilot customers

• Additional potential 
customers
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Monetization – MAP

Revenue-sharingSubscriptionsPay-per-query

Smart Home (B2B/B2C)Manufacturing (B2B)

Logistics (B2B) Retail (B2B)

Median meat price: 5€

10% lost to waste: 50 cents/item

Waste -50%: 25 cents/tag
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Food waste reduction – Germany’s national 2030 strategy

• Cold chain monitoring is not sufficient
• Direct measurement of a food product is crucial
• No governmental regulations exist
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Market entry challenge - regulatory 1: direct food contact

Issues

• Relation to REACH, nanomaterials, 
composite materials?

• Complex procedures
• Long and cost-intensive testing and 

certification procedures.
• 6-12 months certification procedures 

incompatible with start-up timelines 
and budgets

Direct food contact material certification
• Food Contact Materials - Regulation (EC) 1935 2004
• COMMISSION REGULATION (EC) No 4502009 on active 

and intelligent materials and articles intended to come 
into contact with food

Open questions

• Centralized testing and clear and 
simple certification procedures

• State regulations on intelligent food 
packaging and dynamic expiry date
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Market entry challenge – regulatory 2: recycling



20

Market entry challenge – regulatory 2: recycling
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Market entry challenge – regulatory 2: recycling
Issues

• Electronic waste law is based on traditional silicon and PCB-based electronics
• It does not consider chemical/material recyclability properties and potential of printed 

electronic materials
• ONLY 1% extra weight to overall package weight (our sensor tag)

Open questions:

• Food waste reduction vs. 1% extra 
packaging

• Traditional electronic waste with 
respective associated costs vs. saved 
cost through reduced food waste

• Fully flexible electronics (thin film 
transistors) cannot be classified under 
the same category as silicon 
electronics

Traditional RFID tag (mw%):
• 98,89% PET
• 0,1% aluminum
• 1,00% silicon
• 0,01% rest (Cu, Ti, As, B, etc.)

Our RFID sensor tag (mw%):
• 99,89% PET
• 0,1% aluminum
• 0,01% rest (IGZO, gold, ILs, sol-gels)

Standard UHT carton milk (mw%):
• 50% PET/PP/PE
• 45% carton
• 5% aluminum
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Market entry challenge – regulatory 2: recycling

• Food waste reduction is a social impact target in Germany and on the EU level

• We have received 4 million EUR SME R&D funding from EU and DE

• IP portfolio of 9 patents

• Developed product and interest from industry

• No real assistance for SME from the state authorities in certification procedures

• Real barrier for receiving investment and market entry



a spin-off from member of the

Contact information

is it fresh GmbH
Technologiezentrum am Europaplatz

Dennewarstraße 25
52068 Aachen

Germany

Alexey Yakushenko
alexey.yakushenko@is-it-fresh.com
+49 172 291 9718

Jan Schnitker
jan.schnitker@is-it-fresh.com
+49 172 890 9982

Horizon 2020 
European Union 
Funding for 
Research and 
Innovation

http://www.fz-juelich.de/
http://www.fz-juelich.de/
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