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Market Dynamics
Market expectations are shifting. Cloud-enabled features 
such as real-time health data analytics, algorithmic 
decision support, and seamless integration with hospital 
information systems are no longer optional—they’re 
becoming baseline requirements. Developers must now 
design systems that support asynchronous updates, 
multi-device integration, and global data access. 
Connected devices are expected to contribute to the 
broader digital health ecosystem, empowering patients, 
enabling proactive care models, and reducing the burden 
on healthcare infrastructure. As regulators and investors 
alike prioritize interoperability and digital readiness, 
cloud-native design offers a direct path to value creation 
and market differentiation.

Strategic Advantages
Cloud-native architecture offers a compelling set of 
benefits:

• �Remote Monitoring and Continuous Care: Clinicians 
can track patient health data in real time, reducing 
the need for in-person visits and enabling earlier 
interventions. For chronic disease management, this 
has the potential to improve outcomes and reduce 
overall healthcare costs.

• �Accelerated Software Deployment: Cloud 
infrastructure enables over-the-air updates for 
algorithms and security patches—particularly 
impactful for globally deployed devices where 
physical access is impractical. Smaller companies 
can now compete more effectively, thanks to reduced 
update costs and enhanced product agility.

PART 1

The medical device industry is experiencing a pivotal transformation. Cloud-native architecture 

is rapidly becoming the backbone of modern healthcare platforms, driven by widespread 

smartphone adoption, the rise of home-based care, and heightened demand for remote 

monitoring solutions. The COVID-19 pandemic accelerated these trends, highlighting the need 

for scalable and flexible systems that can adapt to diverse clinical environments. For developers, 

this means more than embracing a new architecture—it requires a rethinking of design strategy, 

regulatory alignment, and lifecycle management. Key Tech is guiding this evolution, helping 

partners integrate cloud-native capabilities across mobile, embedded, and backend systems.  

Drawing on our experience across the full device ecosystem, Key Tech helps innovators navigate 

these shifts with designs that balance agility, compliance, and clinical reliability.

Introduction



keytechinc.com    |    410.385.0200    |    TalkToUs@keytechinc.com © Key Technologies, Inc.key-technologies Key Tech 2

PART 1 (CONTINUED)

Key Challenges
Despite its advantages, the transition to cloud-native 
systems introduces a range of complexities:

• �Security Risks: Increased connectivity expands the 
attack surface, introducing vulnerabilities that span 
apps, devices, and cloud infrastructure. Mitigations 
must include encryption, secure boot, endpoint 
authentication, and continuous threat monitoring. 
Threat models should anticipate attacks at multiple 
layers of the stack.

• �System Dependencies: A failure in any subsystem—
whether it’s a Bluetooth module, mobile app, or 
cloud endpoint—can disrupt clinical workflows. This 
necessitates comprehensive integration testing and 
robust failover strategies to ensure system reliability in 
real-world environments.

• �Regulatory Burden: Compliance becomes more 
complex when integrating cloud features. Developers 
must demonstrate secure handling of PHI, support for 
data sovereignty regulations like GDPR, and readiness 
for evolving FDA expectations. More frequent FDA 
interactions may be required, including additional 
pre-submission reviews to address cybersecurity and 
interoperability concerns.

• �Cost Considerations: Building and maintaining secure, 
compliant cloud infrastructure involves significant 
upfront and ongoing investment. Development teams 
must plan for these resource demands early to avoid 
project delays and late-stage redesigns.

Conclusion
Cloud-native platforms represent a strategic inflection 
point for connected health technologies. While the shift 
introduces new risks and development overhead, it also 
unlocks powerful capabilities for scalability, safety, and 
patient engagement. At Key Tech, we work with medical 
device innovators to architect systems that balance 
agility and compliance—ensuring long-term success 
across diverse clinical and regulatory landscapes.
Next in this series: Explore how to build robust iOS 
apps that power secure and reliable device-to-cloud 
communication.

• �Global Device Management: Manufacturers can 
monitor performance, detect issues, and deliver fixes 
across their entire device fleet, regardless of location. 
This supports predictive maintenance, improves 
support workflows, and helps developers stay ahead 
of safety-related updates.

• �Regulatory and Investor Alignment: Programs like the 
FDA’s Digital Health Precertification initiative support 
agile development models. Cloud-native systems offer 
the traceability and controlled update mechanisms 
that align with these frameworks, building trust with 
both regulators and stakeholders.

Key Tech works with device developers to translate these 
regulatory and investment expectations into actionable 
design strategies that accelerate market adoption.

“�Despite its advantages, 
the transition to 
cloud-native systems 
introduces a range of 
complexities...
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Framework Selection
One of the first architectural decisions developers 
face is whether to build natively in Swift or use cross-
platform frameworks such as Flutter or React Native. 
Swift enables tight integration with CoreBluetooth, 
superior runtime performance, and more straightforward 
compliance with Apple’s evolving API requirements. It is 
often the best choice for latency-sensitive apps or those 
that demand real-time Bluetooth interactions.

Cross-platform tools offer development speed 
advantages and broader device coverage, but they 
introduce abstraction layers that can complicate 
debugging and limit low-level hardware control. If 
your application’s primary function revolves around 
Bluetooth communication, native iOS development 
remains the gold standard. A hybrid approach—where 
only the Bluetooth layer is implemented in native code—
can sometimes offer a viable compromise.

CoreBluetooth Nuances
CoreBluetooth is Apple’s framework for Bluetooth Low 
Energy (BLE) communication. It is powerful but requires 
careful handling to meet medical use case demands:

• �Permission Prompts: BLE access requires explicit user 
consent. Consider how pop-ups impact your UI and 
onboarding flows.

• �Negotiated Parameters: Peripheral requests can be 
overridden by iOS, affecting throughput. Developers 
should validate performance against worst-case 
scenarios.

• �Backgrounding: Apps must be explicitly configured to 
maintain Bluetooth connections while backgrounded—
critical for continuous monitoring devices.

• �Guided Access Limitations: Some workflows like Wi-Fi 
setup cannot be completed under Guided Access 
mode. Be mindful of these constraints in clinical 
deployments.

PART 2

Building on the cloud-native trend explored in Part 1 of this series, medical platforms are undergoing 

a foundational shift toward architectures that depend on cloud-connected companion apps as critical 

components. These apps are increasingly responsible for user interface, data transmission, and remote 

monitoring. Particularly in Bluetooth-enabled devices—where the app functions as both a data hub and 

a cloud gateway—technical design choices directly impact performance, compliance, and reliability. 

This article explores the key trade-offs, protocols, and best practices for building robust apps that 

integrate seamlessly with medical hardware and cloud platforms. While this article focuses on building 

iOS apps, the technical considerations discussed—such as Bluetooth communication, messaging 

protocols, and data security—are also broadly applicable to Android development. By partnering with 

Key Tech, device teams not only gain robust technical implementations but also reduce time-to-market 

and regulatory risk, ensuring apps are scalable and future-proof.

Introduction
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These design nuances are not just technical – they 
directly affect clinical usability and compliance, 
making it essential to validate performance under FDA 
submission-ready test conditions.

Messaging Protocol
Efficient communication is key over BLE’s limited 
bandwidth. CoreBluetooth exposes low-level 
primitives—services and characteristics—but 
developers benefit from defining a higher-level 
messaging protocol. Protocol Buffers (Protobuf) is 
a popular choice, offering compact, schema-driven 
serialization with cross-platform support.

For example, bundling related measurements into a 
single message can reduce overhead and improve 
reliability. Versioned message formats allow for backward 
compatibility as features evolve. Our team has helped 
clients implement robust protocol designs that minimize 
latency while simplifying verification and validation.

Cybersecurity Considerations
Security underpins every architectural decision in 
connected medical apps. Developers must address:

• �Bluetooth Security: Evaluate the risk of man-in-
the-middle attacks. Secure pairing mechanisms—
using PINs, out-of-band displays, or cryptographic 
handshakes—are critical.

• �Data Protection: Encrypt sensitive data at rest and 
in transit. Ensure keys are securely stored and 
rotateable.

• �Cloud Authentication: Validate both device and app 
identity before accepting or uploading sensitive 
information.

• �Privacy Regulations: Ensure compliance with HIPAA, 
GDPR, and other frameworks through structured data 
handling and auditability.

Each of these safeguards is evaluated not only from 
a technical perspective but also within regulatory 
frameworks such as HIPAA, GDPR, and the FDA’s 
cybersecurity guidance, ensuring resilience and 
auditability in clinical contexts.

Conclusion
Developing iOS apps for Bluetooth medical devices is 
a multi-disciplinary challenge—blending mobile UX, 
embedded system timing, and cloud-scale data strategy. 
By understanding CoreBluetooth’s intricacies, choosing 
the right development framework, and designing with 
compliance in mind, developers can create resilient apps 
that support critical care workflows.

Key Tech brings deep expertise across mobile, 
embedded, and cloud layers to deliver apps that 
perform reliably in clinical and consumer environments 
alike. This approach helps our partners launch with 
confidence, streamline regulatory approvals, and deliver 
reliable experiences for patients and clinicians alike.
Coming up in Part 3: We dive into real-world 
cybersecurity challenges in connected medical 
devices—and how to avoid the most common pitfalls. 

PART 2 (CONTINUED)

“�Security underpins 
every architectural 
decision in connected 
medical apps... 
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As the medical device industry embraces cloud-native technologies, security can no longer be 

treated as an afterthought. From mobile apps to cloud infrastructure, every layer plays a role 

in safeguarding patient data and ensuring device integrity. In our earlier posts, we explored the 

shift to cloud-native architecture and shared strategies for secure Bluetooth integration in iOS 

medical apps. Now, we turn to lessons learned in the field—real-world incidents that highlight 

the risks, responses, and resilience strategies for cloud-connected medical devices.  This final 

installment brings the regulatory and technical themes of the series together, showing how 

compliance, architecture, and app design all converge in the cybersecurity domain.

PART 3

Real-World Incidents
The best way to understand the stakes is to look 
at what happens when things go wrong. Below 
are examples based on real-world vulnerabilities 
and security events. While some details have been 
generalized, the lessons are authentic—and critical for 
any team building connected medical devices.

Case 1: App and API –  
Insecure Token Storage

- �Problem: Access tokens were stored in plaintext in 
the mobile app’s local storage, allowing attackers to 
extract them and spoof backend requests.

- �Detection: A user reported unusual device behavior, 
and API logs revealed unauthorized requests.

- �Resolution: The app was updated to use iOS Keychain 
for secure storage, short-lived tokens with limited 
scope were introduced, and backend monitoring was 
improved to flag anomalies.

Case 2: Cloud Updates –  
Unauthorized Firmware Push

- �Problem: A misconfigured CI/CD pipeline allowed 
firmware artifacts to bypass signature validation.

- �Detection: Internal testing caught a non-production 
firmware version running on QA devices.

- �Resolution: Mandatory cryptographic signing was 
enforced, verification added to all firmware updates, 
and deployments redesigned to require multi-party 
authorization.

Case 3: Mobile SDK Supply Chain –  
Data Leak via Ad Library

- �Problem: A third-party analytics SDK included a 
hidden tracking library that exfiltrated metadata to 
unauthorized endpoints.

- �Detection: Flagged during app store review and 
confirmed by privacy researchers.

- �Resolution: The SDK was removed, analytics 
functions were re-architected into a sandboxed 
service, and vendor vetting processes were tightened.

Introduction



keytechinc.com    |    410.385.0200    |    TalkToUs@keytechinc.com © Key Technologies, Inc.key-technologies Key Tech 6

If these vulnerabilities existed in fielded medical 
devices, attackers could manipulate therapy commands 
(risking patient harm), exfiltrate protected health data, or 
deploy unauthorized firmware that disables or degrades 
device function.

Those outcomes lead to immediate patient-safety 
incidents, regulatory investigations and recalls, and 
severe reputational and financial damage—exactly the 
scenarios that keep device teams and clients up at night. 

Response  Framework

So how can teams stay ahead of these risks? A few 
proven strategies that we have employed on our 
projects to ensure their long-term success:

•� �Proactive Threat Modeling: Security isn’t a patch—it’s 
a mindset. Bring engineering, product, and security 
teams together early to map potential attack vectors 
and mitigation strategies.

• �Defense-in-Depth: From encrypting data on devices 
to securing mobile app storage and enforcing least-
privilege cloud access, layered protections limit the 
damage of any single failure.

• �Software Bill of Materials (SBOMs): Tracking every 
dependency means faster patching, smoother audits, 
and better transparency with regulators.

• �Continuous Monitoring & Response: Define 
behavioral baselines across device, app, and cloud. 
When anomalies surface, teams need escalation 
paths, rollback options, and clear audit trails.

• �Cross-Team Collaboration: Security is everyone’s job. 
Strong outcomes come from shared ownership across 
engineering, QA, regulatory, and DevOps.

 
Common Compliance Pitfalls

Even with strong frameworks, teams often stumble on a 
few recurring issues:

1. Weak Credential Handling – Hardcoded credentials, 
shared secrets, or missing rotation policies.

	 • �Mitigations: Eliminate hardcoded secrets; use 
hardware-backed key stores (Keychain, Android 
Keystore, HSMs). Implement automated secret 
rotation, short-lived tokens, and scoped service 
accounts. Apply least-privilege IAM roles and 
enforce MFA for administrative access.

2. Incomplete Security Testing – Limited or poorly 
scoped penetration tests, especially for mobile apps 
and OTA updates.

	 • �Mitigations: Adopt a testing matrix that includes 
mobile, BLE, OTA, cloud APIs, and SDKs. 
Combine static analysis, dynamic testing, and 
red-team exercises. Require retesting after major 
integrations and include regression suites in C

3. Inadequate Update Controls – Unsigned firmware, 
undefined patch cadences, or slow response to known 
vulnerabilities.

	 • �Mitigations: Enforce cryptographic signing and 
verification for all firmware and package artifacts. 
Define a clear patch cadence and SLAs for 
critical CVEs. Build rollback and staged rollout 
capabilities, and run regular recovery drills.

4. Improper Data Collection – Gathering PHI/PII beyond 
what’s necessary or transmitting unsecured telemetry.

	 • �Mitigations: Apply data minimization: collect 
only what’s required for clinical function. Encrypt 
data in transit and at rest, anonymize data where 
possible, and document lawful bases/consent for 
processing. Isolate analytics pipelines from PHI 
and audit third-party data flows.

5. Incomplete SBOMs & Vendor Oversight – Missing 
components in documentation or failing to track third-
party vulnerabilities.

	 • �Mitigations: Maintain a living SBOM integrated 
with CI to auto-detect new/updated dependencies. 
Monitor CVE feeds and use dependency-scanning 
tools to prioritize patches. Establish formal 
vendor risk assessments, SLAs for patching, and 
contractual rights to security testing.

Each of these pitfalls not only creates technical risk but 
also raises red flags for regulators; addressing them 
early not only reduces patient risk but also streamlines 
FDA and international submissions.

 
Conclusion

Cybersecurity in medical devices is about more than 
compliance—it’s about patient safety, trust, and long-
term viability. By learning from real-world incidents, 
adopting layered defenses, and fostering collaboration 
across teams, organizations can build resilience from 
device to cloud.  Drawing on years of experience across 
cloud, embedded, and mobile layers, Key Tech partners 
with device developers to build security into the DNA of 
their products – from concept to product launch.

PART 3 (CONTINUED)


