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Executive Summary: Modern clinical trials demand both rapid protocol execution and uncompromised inspection readiness.
Traditional Computer System Validation (CSV) generates thousands of pages of static, manual paperwork that slows software
delivery without improving software quality. TrialScale implements FDA Computer Software Assurance (CSA) and GAMP 5
Category 4 principles: embedding continuous automated verification, immutable cryptographic audit trails, and strict tenant
isolation into the cloud architecture itself.

1. The Paradigm Shift: From CSV Paperwork to CSA Assurance

For over two decades, life science sponsors have been trapped in documentation-heavy Computer System Validation
(CSV). CSV mistakenly prioritized voluminous test script artifacts over actual critical thinking and software risk analysis.
Under FDA's modern draft guidance on Computer Software Assurance (CSA) for Production and Quality System Software,
the regulatory focus centers squarely on patient safety, product quality, and data integrity (GxP).

TrialScale embraces CSA by categorizing platform capabilities against direct vs. indirect patient risk. Automated continuous
integration harnesses execute deterministic regression tests across cryptographic functions, audit trail generation, and role
authorization boundaries on every build, creating an audit-ready digital validation record.

2. GAMP 5 Second Edition Category 4 Classification

Under the ISPE GAMP 5 (Second Edition) software lifecycle framework, TrialScale is classified as Category 4: Configured
Software. Rather than maintaining custom bespoke codebases per customer, TrialScale operates as a standardized, highly
configurable multi-tenant cloud application. This distinction significantly reduces sponsor validation burden:

* Supplier Audit & Assessment: TrialScale provides standardized qualification packages including SOC 2 Type I
architectural evidence, penetration test executive summaries, and cloud provider (AWS) GxP control documentation.

« Configuration Qualification: Customer-specific workflows (such as milestone disbursement rules, study visit schedules,
and RBQM thresholds) are managed via declarative data definitions rather than custom code.

* Automated Release Qualification: Every platform update is validated via automated testing pipelines before deployment,
preventing human execution error.
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FDA 21 CFR Part 11 & EU Annex 11 Alignment

3. FDA 21 CFR Part 11 & EU Annex 11 Technical Controls

TrialScale is architected to fulfill the core mandates of 21 CFR Part 11 (Subparts B and C) and EU GMP Annex 11:

Regulatory

Regulatory Requirement
Rule
§11.10(a) Validation of closed systems to ensure
accuracy, reliability, and consistent
performance

§11.10(b) Ability to generate accurate and complete
copies of records in human and electronic
format

§11.10(c) Protection of records to enable their accurate
and ready retrieval throughout retention period
§11.10(e) Secure, computer-generated, time-stamped
audit trails recording date, time, operator, and
action

§11.50 Electronic signature manifestations: name,
date/time, and meaning (review, approval,
authorship)

Annex 11 § 12 Security & access controls preventing
unauthorized access, modification, or system
entry

TrialScale Architectural Mechanism

Continuous automated CI/CD regression test suites; GAMP 5
Category 4 verification evidence pack.

High-fidelity PDF/A exports, tamper-evident CSV ledgers, and
CDISC ODM XML study definitions.

AWS S3 with Object Lock write-once-read-many (WORM),
cross-region replication, and AES-256 encryption.
Append-only, immutable database audit logs with cryptographic

hash-chaining; cannot be modified by any user.

Non-repudiated electronic signatures bound permanently to
document payload with explicit signing reasons.

Multi-factor authentication (MFA), SAML 2.0 / Okta / Azure AD
enterprise SSO, and least-privilege RBAC.

4. Real-Time RBQM & Key Risk Indicators (ICH E6(R2))

Traditional clinical monitoring relies on retrospective 100% Source Data Verification (SDV), which creates massive site
burden while missing emerging systemic protocol risks. TrialScale operationalizes ICH E6(R2) and E6(R3) Risk-Based
Quality Management (RBQM) by continuously calculating Key Risk Indicators (KRIs) across active trial sites:

« Automated KRI Thresholds: Monitors adverse event reporting latency, protocol deviation velocity, consent withdrawal
spikes, and missed visit ratios against predefined Quality Tolerance Limits (QTLS).

« Targeted Monitoring Triggering: Flags outlier sites in real time, directing Clinical Research Associates (CRAS) to
high-risk data points rather than indiscriminate sample verification.

« Transparent Site Status: Sites review their own operational indicators directly within the Investigative Site Portal,
promoting open collaboration between sponsors and investigators.

5. Enterprise Cloud & Sovereign Deployment Architecture

For global sponsors managing international clinical programs with strict cross-border data residency requirements,

TrialScale provides flexible cloud deployment models:

« Multi-Tenant SaaS with Tenant Isolation: Database-level row security, isolated customer KMS encryption keys, and

strict logical separation.

* Sovereign Dedicated VPC: Complete infrastructure encapsulation within customer-owned AWS or GCP VPCs, keeping
all study records within specified geographic borders (e.g. EU GDPR sovereign zones).
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* Edge-Layer Defense: CloudFront Origin Access Control (OAC), TLS 1.3 encryption in-transit, strict HTTP security
headers (HSTS, CSP, X-Frame-Options: DENY), and Cloudflare Turnstile bot deterrence.

6. Summary & Evaluation Next Steps

TrialScale bridges the gap between regulatory inspection readiness and modern software velocity. To review our vendor
qualification materials, schedule an architectural review, or discuss joining our Early-Adopter Design Partner Program,
contact our clinical solutions team at solutions@trialscale.com or visit trialscale.com/contact.
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