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Analytical Process Monitoring Calculator analytical-process-monitoring-calculator

Smart Field Instrumentation Calculator smart-field-instrumentation-calculator

Detailed Explanation

Analytical Process Monitoring (APM) is a risk-based, science-led approach to continuously evaluate the
performance of analytical methods throughout their lifecycle, shifting from periodic validation to ongoing
assurance. The Excel template serves as a practical implementation vehicle—structured with input
sheets for raw data (e.g., assay results, system suitability test outcomes, reference standard responses),
calculation engines for statistical parameters (e.g., %RSD, bias vs. reference, control limits), and
visualization dashboards (e.g., X-bar/R charts, trend plots with confidence bands). It enforces
consistency by embedding pre-validated formulas, data validation rules, and conditional formatting to
flag out-of-trend (OOT) or out-of-expectation (OOE) results per established action limits. Regulatory
agencies increasingly expect APM as part of Quality by Design (QbD) and pharmaceutical quality



systems; thus, the template facilitates audit readiness by documenting calculation logic, version history,
and user inputs transparently. Advanced versions may include macros for automated data import,
uncertainty propagation estimates, and integration with LIMS or electronic lab notebooks—though pure
Excel implementations prioritize accessibility, traceability, and 21 CFR Part 11 compliance via controlled
access and audit logs.

Key Components

1 Raw Data Input Sheet

2 Statistical Calculation Engine

3 Control Chart & Trend Visualization Dashboard
Applications
Application

1 Ongoing verification of HPLC/GC assay methods

2 Monitoring of dissolution test precision across batches

3 Real-time assessment of reference standard potency stability

Related Concepts

1 ICH Q2(R2) Validation of Analytical Procedures

2 Statistical Process Control (SPC)

3 Analytical Method Lifecycle Management
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