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Executive Summary

As artificial intelligence continues to transform the digital landscape, organizations must
secure and govern Al systems to prevent data leakage, bias, and unintended
consequences. This white paper by Threat IQ outlines the essential components of Al
model security and provides practical guidance for organizations integrating Al
responsibly and effectively.

Key Components of Al Model Security

As organizations increasingly embed Al into critical workflows, the protection of Al
systems and the integrity of their operations becomes a board-level priority. Threat IQ
advocates for a comprehensive Al security framework that balances innovation with
governance. This document provides a deeper look into the critical components of Al
model security, offering implementation insights for companies preparing to integrate
Al responsibly.

1. Data Privacy & Retention Controls

Al models, especially large language models (LLMs), process substantial volumes of
data, which often includes sensitive or regulated information. Organizations must
implement configurable settings to prevent retention of prompts, responses, and user
metadata. Data input/output should be encrypted using TLS and optionally persisted in
encrypted storage where needed. Consider the risk that fraining LLMs may
inadvertently expose sensitive data in responses to other users. Privacy-enhancing
techniques such as differential privacy or data tokenization should be considered when
working with customer data. Regular privacy audits and data lifecycle documentation
are essential for regulatory compliance (e.g., PIPEDA, GDPR).
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2. APl Key Security

APl keys are gateways to LLM functionality and must be freated with the same level of
protection as application secrets. Keys should be stored in secret management systems
(e.g., AWS Secrets Manager, HashiCorp Vault), and access restricted using IAM policies.
Threat IQ recommends using granular scopes 1o restrict key functionality, auto-expiry
timers, and regular key rotation policies. Alerts should trigger on anomalous APl usage
such as high-volume calls, unauthorized IPs, or out-of-hours access patterns.

3. Prompt Injection Protection

Prompt injection is a sophisticated attack method where an attacker embeds malicious
commands in user inputs to hijack model behavior. To mitigate this, applications should
implement robust input sanitization and limit the context provided to models to the
minimum necessary. Threat IQ advises the use of prompt hardening libraries and
context-bound wrappers that reject attempts to override system prompts. Logging and
replay capabilities should be enabled to analyze injection attempts and tune future
defenses.

4. Role-Based Access to LLM Tools

Organizations integrating LLMs should enforce strict role-based access control (RBAC)
aligned to their organizational structure. Not all employees should be able to access
advanced prompting capabilities or sensitive model configurations. Integration with
corporate directories (e.g., Azure AD, Google Workspace) enables enforcement of
access policies tied to HR workflows. Privileged roles should be protected with MFA and
subject to periodic access reviews.
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5. Output Filtering and Safety Layers

To prevent inappropriate or unsafe content generation, Al outputs should be passed
through a multi-layer filter stack. This can include OpenAl Moderation API, custom
toxicity classifiers, and data leakage detectors. Outputs should also be scanned for
compliance with company policy and industry regulations (e.g., HIPAA, PCI DSS). Threat
IQ recommends defining use-case specific output constraints and establishing human-
in-the-loop workflows for handling high-risk queries.

6. Monitoring & Auditing Al Usage

Comprehensive observability intfo Al systems is essential. Every interaction including
input, output, user identity, and API response should be logged. Logs should be shipped
securely to cenftralized SIEM systems (e.g., Splunk, Sentinel) for correlation and anomaly
detection. Threat IQ supports auditing via structured logging schemas that facilitate
incident response, usage optimization, and transparency reporting to regulators or
clients.

7. Secure Contextual Integration

Al features must be integrated in ways that isolate them from sensitive business logic
unless explicitly required. For instance, when embedding LLMs into customer service or
finance operations, contextual wrappers should prevent leakage of personally
identifiable or financial data. System architectures should use APl gateways, service
meshes, or dedicated microservices to enforce data boundary policies. Conduct threat
modeling to validate safe integration pathways.
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8. Alignment with Al Risk Frameworks

Organizations should operationalize Al-specific risk management frameworks. The NIST
Al Risk Management Framework (Al RMF) and AICM (Al Controls Matrix) offer structured
approaches to identify, measure, and mitigate risks across Al lifecycle stages. Threat IQ
helps clients map internal policies to these frameworks and provides tools to tfrack
residual risk, third-party model compliance, and regulatory reporting obligations.

9. Ethical and Responsible Use

Al systems must align with core principles of fairness, accountability, and transparency.
Threat IQ encourages clients to develop responsible Al charters, conduct fairness
audits, and incorporate explainability techniques info model deployment. Establish
escalation procedures for handling ethical concerns and ensure human oversight for
high-impact decisions. Avoid 'black box' reliance by prioritizing traceability and model
interpretability. When leveraging LLMs for decision-making, it's important to assess and
account for potential model biases. We recommend implementing measures to
evaluate bias during model selection and monitoring phases, ensuring transparency in
how decisions are generated. Additionally, critical decisions should include a human-in-
the-loop process to allow for oversight and override, supporting accountability and
ethical governance in Al-driven workflows.

Al Integration Readiness Checklist

e Clearly define your Al use cases and assess the impact of Al to your data and
business.

e Conduct a full Al risk assessment based on NIST Al RMF

e Establish clear acceptable use policies for Al tools and outputs

e Apply RBAC and secure APl gateway configurations for Al access

e Choose partners who support ethical, secure, and auditable Al use

e Build anincident response protocol specific to Al misuse or hallucinations

e Train staff and developers on Al prompt security and response ethics
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