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Detailed Explanation

Analytical Process Monitoring (APM) involves the continuous or periodic measurement and evaluation of

critical quality attributes (CQAs) and critical process parameters (CPPs) during

manufacturing—especially in pharmaceuticals, biologics, and advanced materials—to ensure product

quality and process control. Standards comparison charts serve as decision-support artifacts for quality

assurance, regulatory affairs, and process engineering teams by highlighting equivalences, gaps, and

conflicts among frameworks such as ICH Q2(R2) (validation of analytical procedures), ICH Q5A(R2)

(viral safety), ASTM E2963 (real-time release testing), USP <1058> (analytical instrument qualification),

and ISO/IEC 17025 (competence of testing laboratories). These charts facilitate gap analysis during

system implementation (e.g., PAT—Process Analytical Technology), technology transfer, and regulatory
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submissions by codifying how each standard addresses foundational APM elements: data governance

(ALCOA+ principles), multivariate statistical process control (MSPC), model lifecycle management (per

ASTM E3224), and change control for analytical methods. Furthermore, they support risk-based

validation strategies by clarifying which standard imposes stricter requirements—for instance, FDA’s

guidance on data integrity may demand more granular audit trails than ISO/IEC 17025, while ICH Q14

emphasizes analytical method development transparency over legacy validation depth.

Key Components

# Component

1 Regulatory Framework Mapping

2 Technical Requirement Alignment Matrix

3 Compliance Gap Identification

Applications

# Application

1 Regulatory Submission Support (e.g., CMC sections in IND/BLA)

2 PAT System Implementation Planning

3 Cross-Functional Training for QA/QC and Manufacturing Teams

Related Concepts

# Concept

1 Process Analytical Technology (PAT)

2 Data Integrity (ALCOA+)

3 Analytical Method Lifecycle Management
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