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Bluetooth Low Energy (BLE)
in Biotech and Pharma

&
The Optimal Choice for a Smarter Connected Lab {, '

Biotech and pharma labs are under enormous pressure: tighter budgets, talent shortages, and
escalating regulatory demands. As such, efficient, precise, and secure connectivity solutions are
essential. Through specific use cases, learn how BLE is the most appropriate wireless protocol for
these highly regulated indoor laboratory settings.

BLE vs. Long Range Wide Area Network (LoRaWAN) in Connected Labs

1. Quicker Installations and Fewer Disruptions

+ BLE use case: Install sensors in a new clean room in under a day

LoRaWAN limitation: Complex setup, testing, and rewiring
requirements slow down deployments

Why BLE wins: BLE's design ensures rapid setup and continuous
operation for dense indoor labs

2. No-Fuss Management & IT Independence
* BLE use case: Install BLE sensors without IT help or network credentials

* LoRaWAN limitation: LoRaWAN devices demand complex network
setup and specialized IT knowledge

* Why BLE wins: BLE's widespread compatibility empowers lab teams,
reducing IT overhead and accelerating time to value

3. Real-Time Alerts Prevent Sample Loss

* BLE use case: A -80°C freezer failure instantly triggers an alert

* LoRaWAN limitation: LoRaWAN's high latency (up to several minutes)
is too slow for critical, real-time alerts

* Why BLE wins: BLE's near-instant transmission ensures immediate
alarms to protect assets
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4. Global Scalability & Consistent Operations
+ BLE use case: Deploy a uniform BLE-based monitoring system across multinational lab sites
* LoRaWAN limitation: LoRaWAN requires hardware matched to the spectrum regulations of specific regions

* Why BLE wins: BLE operates on a globally standardized frequency (2.4 GHz ISM band) for simplified multinational use

5. Enhanced Compliance & Audit Preparedness

* BLE use case: Instantly pull years of temperature records for

an audit Real-World Results

* LoRaWAN limitation: Lower data collection frequency risks

: - } * A pharma company was losing signal
incomplete records, posing compliance challenges

in their steel freezers; they switched

+ Why BLE wins: BLE's frequent, reliable data collection creates to BLE, eliminated problems, and

robust audit trails for regulatory compliance saved thousands
 The air conditioning failed overnight

6. Powers Digital Transformation & Predictive Analytics at a biotech lab; they got BLE alerts

+ BLE use case: Layer BLE monitoring data with Al/ML to predict in 3 seconds and saved $100,000
equipment failure in samples

* LoRaWAN limitation: Sends too little data, too slowly, to © A |?b replaced 60 old sensors with BLE
support advanced analytics or real-time applications Ungs; tne ba(tjterles lasted 18 mdonths

100 ti
* Why BLE wins: BLE streams detailed, high-resolution data and collected 100 times more data

essential for advanced analytics and operational improvements * A company failed their quality audit
because their system only recorded 4

times per hour; BLE sensors recording

7. ldeal for Temporary Labs & Clinical Sites
every 15 seconds saved them

* BLE use case: Quickly deploy BLE sensors encoding to monitor
vaccine fridges at a new clinical site

* LoRaWAN limitation: LoRaWAN's complex infrastructure and
outdoor focus are unsuitable for rapid, temporary lab needs

* Why BLE wins: BLE sensors are lightweight, flexible, and ideal
for quick deployment and reassignment

BLE: Powering the Connected Lab of Tomorrow

For indoor lab connectivity in biotech and pharma, BLE is the optimal choice: fast data
transmission, long battery life, strong security, and instant alerts for life sciences labs.

For more information, visit elementalmachines.com.

About Elemental Machines

Elemental Machines’ Intelligent Operations Platform leverages the best of Internet of Things (loT) technology and

custom hardware/software solutions, delivering actionable insights to operators in life sciences, biopharma labs,
biobanks, analytical labs, and manufacturing facilities. By connecting the physical and digital worlds, the platform
simplifies, optimizes, and augments operations. Leaders in science, facilities, and technology trust Elemental
Machines’ ecosystem for insights that accelerate innovation, predict outcomes, and shift from reactive to proactive
management. With scalable solutions from incubator to enterprise, custom integrations to fit each operation’s
unique needs, and a wide ecosystem of partnerships, Elemental Machines ensures operational excellence and the
future-proofing of lab and manufacturing processes.
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