Healthg%;é GLOSSARY

Professional Certificate in Artificial Intelligence in Regulatory Affairs

Data Governance and Security in Al Regulatory
Affairs

Access Control — Mechanism that restricts who can view or use data and Al models. Related terms:
Authentication, Authorization, Role-Based Access Control (RBAC). Example: A hospital’s Al diagnostic tool
grants read-only access to clinicians but edit rights only to data scientists. Practical application:
Implementing RBAC policies in cloud Al platforms to enforce least-privilege. Challenge: Balancing granular
permissions with usability for diverse stakeholder groups.

Algorithmic Transparency — The degree to which the logic, data inputs, and decision pathways of an Al
system are open and understandable. Related terms: Explainability, Model Documentation, Black-Box.
Example: Publishing a model card that details training data sources, performance metrics, and known
limitations. Practical application: Regulators require transparent algorithms for medical device Al to assess
safety. Challenge: Complex deep-learning models may be difficult to decompose without compromising
proprietary IP.

Anonymization — Process of removing personally identifiable information (Pll) so individuals cannot be
re-identified. Related terms: Pseudonymization, De-identification, Re-identification Risk. Example: Stripping
patient names and dates of birth from imaging datasets before training a neural network. Practical
application: Enables sharing of health data across institutions while complying with GDPR. Challenge:
Advanced re-identification techniques can undermine anonymization, requiring continuous risk assessment.

Audit Trail — Chronological record of all actions performed on data and Al models, including creation,
modification, and access events. Related terms: Logging, Provenance, Compliance Reporting. Example: A
version-controlled repository logs each commit to an Al model, capturing who changed the code and why.
Practical application: Supports regulatory inspections by providing evidence of data lineage. Challenge:
Storing immutable logs at scale while ensuring they remain tamper-proof and searchable.

Bias Mitigation — Strategies to detect, assess, and reduce unfair biases in Al outputs. Related terms: Fairness,
Disparate Impact, Counterfactual Analysis. Example: Using re-weighting techniques to balance
under-represented demographic groups in a clinical risk model. Practical application: Improves regulatory
acceptance by demonstrating equitable performance across populations. Challenge: Defining appropriate
fairness metrics that align with legal standards and clinical relevance.

Blockchain for Data Integrity — Use of distributed ledger technology to create immutable records of data
provenance and model updates. Related terms: Hashing, Smart Contracts, Decentralized Trust. Example:
Recording hash values of training datasets on a blockchain to prove they have not been altered. Practical
application: Enhances auditability for Al systems used in drug safety monitoring. Challenge: Integrating
blockchain with existing data pipelines without excessive latency or cost.
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Data Classification — Process of categorizing data based on sensitivity, regulatory requirements, and usage
constraints. Related terms: Sensitivity Labels, Data Tiering, Information Lifecycle Management. Example:
Tagging clinical trial data as “"Highly Sensitive” and applying stricter encryption controls. Practical
application: Drives automated policy enforcement in data governance platforms. Challenge: Maintaining
accurate classifications as data evolves and new regulations emerge.

Data Encryption — Conversion of data into a coded format that can only be read with a decryption key.
Related terms: Symmetric Encryption, Asymmetric Encryption, Key Management. Example: Encrypting
patient records at rest using AES-256 before storing them in a cloud bucket. Practical application: Meets
HIPAA and GDPR requirements for protecting health data in Al pipelines. Challenge: Managing encryption
keys across multi-cloud environments and ensuring minimal performance impact.

Data Governance Framework — Structured set of policies, standards, roles, and processes for managing data
assets throughout their lifecycle. Related terms: Data Stewardship, Governance Council, Policy Enforcement.
Example: Establishing a governance board that oversees data quality, access, and compliance for all Al
projects in a pharma company. Practical application: Aligns Al development with regulatory expectations for
traceability and accountability. Challenge: Achieving organization-wide adoption and avoiding siloed
governance practices.

Data Minimization — Principle of collecting and retaining only the data necessary to achieve a specific
purpose. Related terms: Purpose Limitation, Retention Policies, Data Retention. Example: Limiting the
collection of genomic data to regions relevant for a targeted therapy Al model. Practical application:
Reduces exposure to privacy breaches and simplifies compliance audits. Challenge: Determining the optimal
data scope without compromising model performance.

Data Quality Assurance — Systematic activities to ensure data accuracy, completeness, consistency, and
reliability. Related terms: Data Validation, Cleansing, Quality Metrics. Example: Running automated checks
for missing values and outliers before feeding clinical data into a predictive model. Practical application:
Improves model validity and satisfies regulators that demand high-quality inputs for Al-based medical
devices. Challenge: Scaling quality checks across heterogeneous data sources and formats.

Data Residency — Legal requirement that certain data must be stored within specific geographic boundaries.
Related terms: Sovereign Cloud, Cross-Border Transfer, Data Localization. Example: Storing patient data
from the European Union on servers located within the EU to comply with GDPR. Practical application:
Guides cloud-provider selection for Al workloads handling regulated health data. Challenge: Managing
multi-jurisdictional deployments while maintaining performance and cost efficiency.

Data Stewardship — Role responsible for overseeing data assets, ensuring they are used ethically, securely,
and in line with policies. Related terms: Data Owner, Custodian, Governance Council. Example: A data
steward reviews each Al training dataset for compliance with consent requirements before approval.
Practical application: Provides a human checkpoint for regulatory compliance in Al pipelines. Challenge:
Balancing stewardship responsibilities with rapid development cycles in Al projects.

Data Tokenization — Replacement of sensitive data elements with non-sensitive equivalents (tokens) that
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retain referential integrity. Related terms: Token Vault, Mapping Table, De-tokenization. Example: Tokenizing
patient identifiers while preserving the ability to link records across systems for model training. Practical
application: Enables analytics on de-identified data without exposing raw Pll. Challenge: Securing the
token-mapping store and ensuring tokens cannot be reverse-engineered.

De-identification — Removal or alteration of personal identifiers to protect privacy while retaining data
utility. Related terms: Anonymization, Pseudonymization, Masking. Example: Redacting facial features in
medical imaging datasets used for Al research. Practical application: Facilitates data sharing under privacy
regulations. Challenge: Maintaining sufficient data fidelity for model training after de-identification.

Differential Privacy — Mathematical technique that adds controlled noise to data or query results to protect
individual privacy. Related terms: Privacy Budget, Noise Injection, Secure Aggregation. Example: Publishing
aggregate statistics of drug adverse events with differential privacy guarantees. Practical application: Allows
sharing of insights from patient data while complying with strict privacy standards. Challenge: Calibrating
noise levels to preserve analytical value without violating privacy thresholds.

Ethical Al Review Board — Cross-functional committee that assesses Al projects for ethical, legal, and societal
impacts. Related terms: Responsible Al, Governance Committee, Risk Assessment. Example: A board
evaluates a proposed Al triage system for potential bias against minority patients. Practical application:
Provides documented oversight that regulators may cite during audits. Challenge: Ensuring the board has
sufficient expertise and authority to enforce recommendations.

Federated Learning — Machine-learning approach where models are trained locally on decentralized data
sources, and only model updates are shared centrally. Related terms: Edge Computing, Secure Aggregation,
Privacy-Preserving ML. Example: Hospitals collaboratively train a diagnostic model without moving patient
data offsite. Practical application: Meets data residency and privacy constraints in regulated environments.
Challenge: Managing heterogeneity of local datasets and preventing model inversion attacks.

Governance Automation — Use of software tools to enforce data policies, monitor compliance, and trigger
remediation actions. Related terms: Policy Engine, Continuous Compliance, Workflow Orchestration.
Example: An automated policy checks that any dataset containing PHI is encrypted before being uploaded
to an Al training environment. Practical application: Reduces manual oversight burden and speeds up
regulatory reporting. Challenge: Configuring rules that adapt to evolving regulations without generating
false positives.

HIPAA Compliance — Adherence to the Health Insurance Portability and Accountability Act standards for
protecting health information in the United States. Related terms: PHI, Security Rule, Privacy Rule. Example:
Implementing audit logs and access controls for an Al model that predicts hospital readmission risk.
Practical application: Enables deployment of Al tools within U.S. healthcare settings. Challenge: Aligning
HIPAA requirements with newer Al-specific guidelines such as the FDA’s Software as a Medical Device
(SaMD) framework.

Identity and Access Management (IAM) — Framework of policies and technologies that manage user
identities and control access to resources. Related terms: Single Sign-On (SSO), Multi-Factor Authentication
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(MFA), Role Management. Example: Using an IAM platform to provision data scientist accounts with specific
permissions to training datasets. Practical application: Centralizes control of who can interact with sensitive
Al assets. Challenge: Integrating IAM across on-premise and multiple cloud providers while maintaining
consistent policy enforcement.

Incident Response Plan — Structured approach for detecting, containing, and recovering from security
breaches affecting Al systems. Related terms: Threat Detection, Forensics, Business Continuity. Example: A
ransomware attack encrypts model weights; the response plan outlines steps to restore from secure
backups and notify regulators. Practical application: Demonstrates preparedness to regulators overseeing
Al-driven medical devices. Challenge: Keeping the plan current with emerging Al-specific threats such as
model poisoning.

Information Security Management System (ISMS) — Set of policies, procedures, and controls designed to
systematically manage information security risks. Related terms: ISO 27001, Risk Assessment, Continuous
Monitoring. Example: An ISMS includes controls for encrypting data used in Al model training and regular
penetration testing of model APIs. Practical application: Provides a recognized framework for auditors
evaluating Al system security. Challenge: Tailoring generic ISMS controls to the unique data pipelines of Al
projects.

Informed Consent Management — Process of capturing, storing, and enforcing participant consent for data
use in Al development. Related terms: Consent Forms, Opt-Out, Data Use Agreements. Example: A clinical
trial platform records consent that allows data to be used for secondary Al research, and the system
automatically enforces any withdrawal. Practical application: Ensures compliance with GDPR and other
consent-centric regulations. Challenge: Tracking consent across data transformations and model updates
over time.

Infrastructure as Code (laC) Security — Applying security best practices to automated provisioning of
compute resources for Al workloads. Related terms: DevSecOps, Configuration Management, Terraform.
Example: Embedding encryption-at-rest settings in laC templates that launch GPU instances for model
training. Practical application: Guarantees consistent security posture across environments. Challenge:
Detecting misconfigurations early in the CI/CD pipeline before they reach production.

Interoperability Standards — Technical specifications that enable Al systems to exchange data and
functionality across platforms. Related terms: FHIR, OMOP, HL7, ONNX. Example: Exporting a trained Al
model in ONNX format to be used by a hospital’s electronic health record system that follows FHIR.
Practical application: Facilitates regulatory review by providing models in standardized, auditable formats.
Challenge: Keeping up with evolving standards and ensuring backward compatibility.

IP Protection in Al — Legal and technical measures to safeguard intellectual property embedded in Al
models and datasets. Related terms: Trade Secrets, Patent, Model Watermarking. Example: Embedding a
cryptographic watermark in a proprietary drug discovery model to prove ownership. Practical application:
Supports enforcement actions when models are illicitly copied or distributed. Challenge: Balancing
protection with openness required for regulatory transparency.
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Key Management Service (KMS) — Centralized system for creating, storing, and rotating cryptographic keys
used in encryption. Related terms: Hardware Security Module (HSM), Key Rotation, Access Control. Example:
Using a cloud KMS to encrypt training data and automatically rotate keys every 90 days. Practical
application: Meets compliance mandates for key lifecycle management in Al pipelines. Challenge:
Integrating KMS with diverse Al frameworks and ensuring low latency for high-performance training.

Model Explainability — Techniques that provide human-understandable insights into how an Al model
arrives at its predictions. Related terms: SHAP, LIME, Counterfactuals. Example: Generating SHAP plots for a
cardiovascular risk model to show feature contributions for each patient. Practical application: Satisfies
regulatory expectations for transparency in Al-based medical devices. Challenge: Explaining deep neural
networks without oversimplifying complex interactions.

Model Governance — Oversight processes that manage model lifecycle, versioning, validation, and
compliance. Related terms: Model Registry, Model Card, Change Management. Example: A model registry
tracks each iteration of a drug interaction Al, linking it to validation reports and regulatory approvals.
Practical application: Enables auditors to trace which model version was in production at any point in time.
Challenge: Coordinating governance across multiple teams and rapid model iteration cycles.

Model Monitoring — Continuous observation of Al model performance, drift, and operational behavior in
production. Related terms: Concept Drift, Performance Dashboard, Alerting. Example: Monitoring a
diagnostic Al for a rise in false-negative rates after a data distribution shift. Practical application: Triggers
re-validation procedures required by regulatory bodies for Al-based SaMD. Challenge: Detecting subtle drift
while avoiding alert fatigue.

Model Risk Management (MRM) — Structured approach to identify, assess, and mitigate risks associated
with Al models, especially in regulated domains. Related terms: Validation, Stress Testing, Governance.
Example: Conducting a risk assessment for an Al system that recommends dosing for a new oncology drug,
evaluating potential patient harm. Practical application: Aligns with FDA’s Al/ML SaMD guidance and EU
MDR requirements. Challenge: Quantifying risk for black-box models and documenting mitigation steps.

Model Watermarking — Embedding hidden signatures into Al models to prove ownership or detect
unauthorized use. Related terms: Steganography, Fingerprinting, IP Protection. Example: Adding a unique
pattern to the weight matrix of a proprietary image-analysis model. Practical application: Provides evidence
in legal disputes over model theft. Challenge: Ensuring watermark does not degrade model accuracy or
become removable through model pruning.

Multitenancy Security — Safeguards that isolate data and compute resources for different users sharing the
same Al platform. Related terms: Namespace Isolation, Container Security, Data Segregation. Example:
Using Kubernetes namespaces to separate clinical trial datasets belonging to different sponsors on a shared
cloud Al service. Practical application: Allows cost-effective resource sharing while meeting regulatory
segregation requirements. Challenge: Preventing cross-tenant data leakage and ensuring consistent policy
enforcement.

OAuth 2.0 — Authorization framework that enables secure delegated access to resources without sharing
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credentials. Related terms: Access Token, Refresh Token, Scope. Example: An Al analytics dashboard obtains
a token from the hospital’s identity provider to read patient data for reporting. Practical application:
Facilitates secure APl integration between Al services and electronic health records. Challenge: Managing
token lifecycles and revocation in highly regulated environments.

PCI DSS Compliance — Adherence to the Payment Card Industry Data Security Standard, relevant when Al
systems process payment information. Related terms: Cardholder Data, Tokenization, Encryption. Example:
An Al-driven billing optimizer encrypts credit-card numbers before feeding them into a predictive model.
Practical application: Enables healthcare providers to use Al for revenue cycle management while staying
PCl compliant. Challenge: Aligning PCI controls with Al data pipelines that may involve large, unstructured
datasets.

Personal Data — Any information relating to an identified or identifiable natural person, as defined by GDPR
and other privacy laws. Related terms: Pll, Sensitive Data, Data Subject. Example: Age, diagnosis code, and
genomic sequence all constitute personal data in a clinical Al project. Practical application: Determines the
need for lawful processing bases, consent, and data protection impact assessments. Challenge:
Differentiating between personal and anonymized data after transformation steps.

Privacy Impact Assessment (PIA) — Systematic evaluation of how a project or system affects privacy rights.
Related terms: DPIA, Risk Assessment, Mitigation Plan. Example: Conducting a PIA before deploying an Al
chatbot that collects patient symptoms. Practical application: Provides documentation required by
regulators such as the ICO for high-risk processing activities. Challenge: Keeping the PIA up-to-date as
model inputs and outputs evolve.

Privacy by Design — Principle that privacy considerations are embedded into the architecture of systems
from the outset. Related terms: Data Minimization, Encryption, Access Controls. Example: Designing an Al
pipeline where raw patient data never leaves a secure enclave, and only aggregated results are exported.
Practical application: Demonstrates proactive compliance with GDPR and emerging Al-specific privacy
regulations. Challenge: Balancing privacy safeguards with the need for large, diverse datasets for model
accuracy.

Protected Health Information (PHI) — Any individually identifiable health information covered by HIPAA.
Related terms: ePHI, De-identification, Security Rule. Example: Lab test results linked to a patient’s name
constitute PHI that must be encrypted when used in Al training. Practical application: Drives the
implementation of strict access controls and audit logging for Al models handling clinical data. Challenge:
Identifying all PHI elements within unstructured data such as clinical notes.

Regulatory Sandbox — Controlled environment where innovators can test Al solutions under relaxed
regulatory constraints while maintaining oversight. Related terms: Pilot Program, Test Bed, Innovation Hub.
Example: A biotech firm trials an Al-based adverse event detection system within a national health
authority's sandbox. Practical application: Allows rapid iteration and early regulatory feedback before full
market launch. Challenge: Defining clear exit criteria and ensuring data protection standards are still met.

Regulatory Reporting Automation — Tools that generate compliance reports for Al systems automatically
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from governance metadata. Related terms: Compliance Dashboard, Evidence Generation, Continuous
Auditing. Example: Auto-creating a FDA submission package that includes model validation metrics, data
lineage, and security controls. Practical application: Reduces manual effort and accelerates time-to-market
for Al-enabled medical devices. Challenge: Mapping diverse regulatory requirements to a unified reporting
schema.

Risk-Based Authentication — Adaptive authentication that adjusts security requirements based on contextual
risk factors. Related terms: MFA, Behavioral Biometrics, Adaptive Access. Example: Requiring an additional
verification step when a data scientist accesses a sensitive Al model from an unfamiliar location. Practical
application: Enhances security without unduly burdening users in low-risk scenarios. Challenge: Calibrating
risk thresholds to avoid false positives that impede productivity.

Secure Multi-Party Computation (SMPC) — Cryptographic protocol that enables parties to jointly compute a
function over their inputs while keeping those inputs private. Related terms: Homomorphic Encryption,
Secret Sharing, Federated Learning. Example: Multiple pharmaceutical companies collaboratively train a
toxicity prediction model without revealing proprietary compound libraries. Practical application: Facilitates
data sharing under strict confidentiality agreements. Challenge: High computational overhead and
complexity of protocol implementation.

Security Incident Log — Record of security events, including timestamps, actors, affected assets, and
remediation steps. Related terms: SIEM, Forensics, Audit Trail. Example: Logging a failed login attempt to an
Al model’s REST API and subsequent lockout action. Practical application: Provides evidence for regulatory
investigations and internal post-mortem analyses. Challenge: Retaining logs for mandated periods while
ensuring they remain tamper-evident.

Service Level Agreement (SLA) for Al Services — Contractual terms that define performance, availability, and
security expectations for Al platforms. Related terms: Uptime, Latency, Support, Liability. Example: An SLA
that guarantees 99.9% uptime for an Al inference service used in emergency department triage. Practical
application: Aligns provider commitments with regulatory expectations for reliability in critical health
applications. Challenge: Negotiating clauses that address Al-specific risks such as model drift or bias.

Software as a Medical Device (SaMD) — Software intended to perform medical functions without being part
of a hardware device. Related terms: FDA, MDR, Al/ML, Clinical Validation. Example: An Al algorithm that
analyzes radiology images to detect fractures, marketed as SaMD. Practical practice: Requires rigorous
validation, risk management, and post-market surveillance per regulatory guidance. Challenge: Maintaining
compliance as the model evolves through continuous learning.

Supply Chain Security — Measures to protect the integrity of hardware, software, and data that flow into Al

systems. Related terms: Trusted Vendors, Code Signing, Vulnerability Management. Example: Verifying that
third-party libraries used in an Al model are free from known vulnerabilities. Practical application: Prevents

insertion of malicious code that could compromise patient safety. Challenge: Tracking dependencies across
complex Al ecosystems and ensuring timely patching.

Threat Modeling — Structured analysis to identify potential threats, attack vectors, and mitigations for Al
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systems. Related terms: STRIDE, Attack Tree, Risk Assessment. Example: Modeling the risk of data poisoning
during model training by an insider adversary. Practical application: Informs design of security controls and
documentation for regulatory submissions. Challenge: Anticipating novel Al-specific threats that may not fit
traditional frameworks.

Token-Based Authentication — Use of cryptographic tokens (e.g., JWT) to prove identity and grant access to
resources. Related terms: OAuth, API Security, Stateless Authentication. Example: An Al inference endpoint
validates a JWT before returning predictions. Practical application: Enables scalable, secure access for
microservices in a regulated Al architecture. Challenge: Secure token storage and revocation handling when
a token is compromised.

Trusted Execution Environment (TEE) — Secure area of a processor that ensures code and data loaded inside
are protected from external tampering. Related terms: Enclave, SGX, Confidential Computing. Example:
Running a sensitive Al model inside an Intel SGX enclave to protect patient data during inference. Practical
application: Meets stringent data confidentiality requirements for Al in regulated sectors. Challenge: Limited
memory and performance overhead may restrict model size.

Unstructured Data Governance — Policies and tools for managing non-tabular data such as text, images, and
signals used in Al. Related terms: Metadata Management, Data Catalog, Content Classification. Example:
Tagging radiology images with modality, patient age group, and consent status before inclusion in a
training set. Practical application: Ensures compliance when Al consumes large volumes of unstructured
clinical data. Challenge: Automating classification and lineage tracking for diverse file formats.

Version Control for Al Models — Systematic tracking of changes to model code, parameters, and associated
datasets. Related terms: Git, Model Registry, Semantic Versioning. Example: Recording a new model version
when the training dataset is updated with additional trial results. Practical application: Provides traceability
required by regulators to link a specific model version to its validation evidence. Challenge: Managing
storage of large binary model artifacts alongside source code.

Vulnerability Management — Process of identifying, assessing, and remediating security weaknesses in Al
infrastructure. Related terms: Patch Management, CVE, Penetration Testing. Example: Scanning container
images used for Al training for known vulnerabilities and applying patches before deployment. Practical
application: Demonstrates proactive security posture to auditors overseeing Al-driven medical devices.
Challenge: Keeping pace with rapid release cycles and ensuring patches do not disrupt model
reproducibility.

Zero-Trust Architecture — Security model that assumes no implicit trust for any user or device, requiring
verification for every access request. Related terms: Micro-segmentation, Identity Verification, Least
Privilege. Example: Requiring mutual TLS authentication for every API call to an Al inference service,
regardless of network location. Practical application: Reduces attack surface for Al systems handling
sensitive health data. Challenge: Implementing consistent policies across hybrid cloud environments
without degrading performance.
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