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About Us

Dr. Sara Amendola, PhD
Co-founder and CEO

Radio6ense is an Innovative SME, founded in 2013 as spin-off of 

the University of Rome Tor Vergata (Italy)

We work in synergy with the Pervasive Electromagnetics Lab to 

transform research outcomes in added value for the industry

As an engineering company, we develop high-end solutions 

based on UHF RAIN Sensor in industrial IoT for industry leaders 

in automotive, healthcare,  manufacturing 

As RAIN Alliance member, our ambition 

is to create a Global Competence 
Center for RAIN sensors 

Eng. Adina B. Barba
R&D Engineer & PhD Student
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Innovative IoT     Measure where no one else can

We can transform any physical objects into wireless sensor

to support data-driven decisions.
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Innovative IoT from the first meter to decision making

Battery-free

Wireless

RFID UHF

Sensing
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Innovative IoT Versatile across Industries

Cold and Hot Chain monitoring, 

Predictive Maintenance of 

Industrial machinery

Tire Manufacturing & Test, 

Distributed Temperature 

diagnostics for plants and race cars

Smart Packaging for monitoring 

food ripening, Plastic waste 

management for the circular 

economy

Pharma packaging for quality control 

and safety, E-Health and Digital 

Transformation of biomedical devices

MANUFACTURING AUTOMOTIVE

FOOD LIFE SCIENCES

R6E is a pioneer in the deployment of industrial RFID sensor networks:



Wireless & Battery-
free T/RH Sensors

For item-level monitoring inside 
Pharmaceutical packaging

Radio6ense
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Pharma Industry need 

PHARMA-INDUSTRY NEED

Monitor the Temperature and 
Relative Humidity of the 
microenvironment of 
pharmaceuticals at the item-
level.

°C
Temperature Relative Humidity

RH%

• Physical Stability (dissolution rate, hardness..)
• Chemical Stability (chemical degradation rate..)
• Effectiveness and Safety

The challenge of item-level monitoring

Sealed Packaging
Cannot be opened or 
tampered with

Miniaturized Formats
Extremely small size constraints

Real-Time Data
Need for continuous, instant 
monitoring
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RAIN RFID Technology for Pharma Industry

● Unique ID

Wireless data transmission from inside 

the container:RAIN RFID 

Reader
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RAIN RFID Technology for Pharma Industry

● Unique ID

● Physical status

Temperature
°C

Humidity

%
Batteryless

Wireless data transmission from inside 

the container:RAIN RFID 

Reader

RAIN RFID Technology
Ideal enabler for item-level monitoring
Non-invasive, scalable, remote-readable
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The Complex Landscape of Pharma Packaging

Packaging Types

Drug Formulations Dimensions

• Blister packs
• Bottles & jars
• Ampoules & vials
• Tubes & syringes
• Pouches & sachets

Different Materials

• Tablets
• Capsules
• Powders
• Oral solutions
• Gel 

• Plastic
• Glass
• Cardboard
• Aluminum
• New materials –

PP, PE, etc

• Very small – unit dose
• Small - few pills
• Medium – tens of pills
• Large – hundreds of 

capsules

Effective monitoring demands customized sensing solutions, tailored to each product’s specific
packaging and formulation.
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Monitoring Across Drug Development Stages

Stability Studies Lab tests

Production Warehousing

Packaging selection 

Packaging
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CHALLENGES

•
•

•

•

•
•

Pill-like T/rH Probe for Vials

Target Packaging
Bottles or vials of different materials (glass, plastic) and 
shapes

Read Range
Up to 80 cm

Extreme Miniaturization
Overall Dimensions: 19 x 7 x 4 mm

°C

RH%

Miniaturized
Antenna

RFID IC with T/RH 
sensors

Protective Case

+ +
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Target Packaging
Traditional Alu/PVC blisters or modern PP, PE-based
blister formats

Read Range
Up to 60 cm

Extreme Miniaturization
Overall Dimensions: 10 mm diameter, 2 mm height

°C

RH%

Miniaturized
Antenna

RFID IC with T/RH 
sensors

+

Pill-like T/rH Probe for Blister
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Validation of T/rH Sensors

RH Accuracy ± 5%

Temp. Accuracy ± 1 °C 

Temperature

Relative Humidity

Compliance with 
Pharma Requirements

Operating Range:
Temperature: 2-80°C
Relative Humidity: 0-75%

Target Accuracy:
Temperature: ±1°C (acceptable
±3°C)
Relative Humidity: ±3% (acceptable
±5%)

°C

RH%

RFID IC 
AS3213RH

RH%
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In-Vial Application
Industrial Production Plant
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In-Blister Application
Industrial Production Plant

Blisters Packaging Line  
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Validation in Typical Stability Study Setup
First In-Blister Measurement. Ever!
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Architecture for Stability Chamber Application 

Industrial RFID Reader

Climatic Chamber for Stability
Studies Dashboard for

Data management

Optimized multi-antenna architecture that ensures a continuous and 
uniform radio-coverage inside metallic stability chambers.

Challenges:

• Harsh EM environment due to 
metallic walls

• Crowded shelves with multiple 
probes

• Sensing-oriented RAIN probes (not
just ID)
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Adaptable Architecture 

• Fully scalable architecture adaptable to 
any stability chamber layout (size, 
#shelves)

• Supports a wide range and number of 
sensor-equipped pharmaceutical
packaging

• Enables robust, real-time monitoring
with uninterrupted performance



USE CASES
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Late Stage Development (new product)

Accelerated Stability Studies

• Simulate long-term storage by exposure to 
elevated T/RH (e.g., 40°C / 75% RH)

• Required by ICH and regulatory agencies 
(FDA, EMA) for late-stage development and 

marketing authorization

• Degradation kinetics follow Arrhenius-type 
behaviour, where RH is a key accelerator, 

particularly for moisture-sensitive APIs and 
solid oral dosage forms

Time

t1 t2 t3

• Continuous, In-Situ Environmental Monitoring

• Real-Time Water Activity Estimation Without Sample Destructions (Karl Fisher tritation)
• Supporti Accelerated, Data-Driven Decisions in R&D and QA

KEY BENEFITS of In-Package RAIN Sensors
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Late Stage Development (new product)

Primary packaging studies

• Packaging materials can absorb, 
release, or interact with drug substances

• Barrier performance to humidity affects 
shelf-life and bioavailability

• Early packaging selection recommended 
by ICH Q1A/Q6A based on real testing

• Traditional methods (e.g., WVTR or 

weight gain) give delayed or indirect 
insights

• Enables head-to-head comparison of packaging performance across materials and suppliers

• Supports early selection of optimal primary packaging in development pipelines
• Accelerates Design & Validation of new sustainable packaging (e.g., ALU-free polymer blisters)

KEY BENEFITS of In-Package RAIN Sensors
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Monitoring during manufacturing

• Act as distributed sentinel of production bringing the unique perspective of the product

• Enable granular control of critical transitions, especially after cleaning and changeover
• Provide decision-grade data for internal monitoring and risk-based control

KEY BENEFITS of In-Package RAIN Sensor

Process Analytical Technology 

• PAT is a science-based framework promoted
by regulatory agencies to monitor and control 

manufacturing in real-time

• Environmental monitoring typically limited to 

room-level sensors, missing localized
deviations

• Crucial process steps (e.g., freeze-thaw, 

sealing, laser printing) lack direct
verification form drug point of view
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Monitoring after manufacturing

Physical twin of cold chain 

• Complaints arise when datalogger 
reported exceeded T thresholds along 

the supply chain 

• Stability studies performed under 

standardized conditions, not covering 
every packaging configuration

• The true thermal impact at the item 

level is unknown

• Enables reproduction of  field conditions in laboratory settings,

• Build actionable datasets to support complaints management, cold chain validation
• Supports data-driven decisions for quality assurance, risk management

KEY BENEFITS of In-Package RAIN Sensor

STEP 1
TRANSPORTATION

STEP 2
DISTRIBUTION HUBS

STEP 3
HEALTHCARE FACILITY
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Take Home Messages (1/2)

RAIN Beyond Traceability
Sensors elevate pharma packages from silent physical containers into 
data generators.

Package-level data intelligence 
Available across the product lifecycle
Accelerate new formulation design, stability modeling, and  regulatory
confidence

Technology Readiness  
Battery-free probes for bottle, vials  and blisters;
Semi-active logger for enclosures (coming soon)
Seamless integration with existing RFID read points

Pill-like for
Bottles/Vials

In-Blister 
Probe

Cap-Embedded 
Logger

(coming soon)
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Take Home Messages (2/2)

Traction & Validation
Minimum Viable Product available for early adopters
Pilot programs already underway with major pharmaceutical
companies (Pfizer since 2021)

New Market Opportunity
RAIN adoption can expand in segments where high-value
sensing is both justified and strategic (Analytical lab, CDMOs, 
CROs, and advanced packaging innovators)

Future Directions   
Expanding Sensing capabilities to monitor new critical 
parameter (Nitrogens, Nitrosamise, Light, Oxigen…)
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