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A Complete Solution for APLM Stages 1 and 2

Analytical Procedure Lifecycle Management Workflow
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Referenced Guidance Documents – ICH
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Referenced Guidance Documents – USP
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A Complete Solution for APLM Stage 2

METHOD VALIDATION MODULE

• Full Validation Experiment Suite
• Instant Analysis and Reporting
• Advanced Method Transfer Support
• Meets all Regulatory Requirements



6Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

All the Critical QbD Capabilities You Need

Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

FMV
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 

 



7Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer
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* – Fusion QbD is operating in the GxP environments of international 
pharmaceutical companies worldwide.

Install Environment
Standalone (Workstation)

Network (Enterprise)

Citrix Ready Certified

Fully Qualifiable for GXP Environments*

Supports All Install Environments

FMV

 
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Lab Desktop
Office Desktop

Home Laptop

Empower
Enterprise 
DB Server

Network
PC

Network PC

Fusion QbD Network

EC

Network PC

Fusion QbD Network

EC

Example Network Deployment
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer
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Full Part 11 Compliance Support

Full Support for 21 CFR 11 Compliance

Full integration of all e-record and all e-signature features 
and functions required to support full 21 CFR 11 
compliance.

Integrated Workflow Management and Secure Project 
Management Systems.

Full audit trail, including bi-directional auditing of all data 
exchanges with the CDS.

FMV
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 
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Why Audit Trail is Important!

Where did this 
data come from?

Empower Project?
Results Set?

Chromatograms?

Who imported this 
data – was the 
data modified?
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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Complete Method Validation Experiment Suite

• Replication Strategy*
• Specificity
• Filter Validation
• Sample Solution Stability
• Accuracy*
• Linearity & Range
• Repeatability*

• Accuracy / Linearity / Repeatability*  
[Combined as per ICH Q2(R1)]

• LOQ*, LOD*
• Intermediate Precision and Reproducibility
• Validation Robustness – LC
• Validation Robustness – Non-LC

[e.g. Sample Preparation, Dissolution]

• Method Transfer Study Support*

* – integration of USP <1210> Tolerance & Prediction Intervals]
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need

FMV

 

  

 

 

 

 



16Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

Simple Workflow with Complete QbD Reporting

Example: Accuracy / Linearity / Repeatability – Combined Experiment
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1.  Simple Experiment Setup Template

Create and Maintain Templates.

Set Automatic E-Review and E-Approve Loops.
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2.  Standards Setup Options

Flexible setup of the 
required Standards 
Strategies.
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3.  Auto-generated Experiment Design

Comprehensive, automated reporting.
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4.  Analysis Wizard for CDS Imported Results

Set Global and 
Level-specific
Acceptance 
Criteria, 
including Spec 
Limits for Data

Associate responses with Analyses:

For Example –  Amount for Accuracy and Area for Linearity.

Include LOQ and LOD.
Select Calculation 
Method Options.
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Fusion QbD instantly creates formal reports with all required tables and graphs.

5.  Instant Analysis, Graphing, and Reporting

ICH Q2(R2):

Data derived from the regression line 

may help to provide mathematical 

estimates of the linearity. A plot of the 

data, the correlation coefficient or 

coefficient of determination, y-intercept 

and slope of the regression line should 

be provided. An analysis of the deviation 

of the actual data points from the 

regression line is helpful for evaluating 

linearity (e.g., for a linear response, the 

impact of any non-random pattern in the 

residuals plot from the regression 

analysis should be assessed).



22Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

Reports can be augmented with images of 
relevant chromatograms.

5.  Instant Analysis, Graphing, and Reporting

ICH Q2(R2):

Representative data (e.g., chromatograms, 

electropherograms, spectra, biological 

response) should be used to demonstrate 

specificity and relevant components should 

be labelled, if appropriate.

For a purity or impurity test, discrimination 

can be established by stressing or spiking 

product to achieve appropriate levels of 

impurities or related substances and 

demonstrating the absence of interference.
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Reports meet all output format requirements:
.TXT / .RTF / .DOC / .PDF / .HTML / XLSX

5.  Instant Analysis, Graphing, and Reporting
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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Chromatography Data Software (CDS)

Automated, Audited Data Exchange 
Preserves Data Integrity

Generates Selected 
Validation Experiment

Automated Experiment Workflow

Automatically Builds
Sequence with 

Standards Protocol and 
Assigns Method

Steps 1 and 2 Step 3
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Automated  analysis, 
graphing, and reporting.

Multiple Report Formats:
RTF, DOC, HTML, PDF, 
XLSX

Chromatography Data Software (CDS)

Automatically Retrieve All
Chromatogram Results Data

Step 4

Step 5

Automated, Audited Data Exchange 
Preserves Data Integrity

Automated Experiment Workflow
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Run on Your LC System

OpenLab –
ChemStation

Edition
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Full Automation for Robustness Studies
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OpenLab –
ChemStation

Edition

Full Automation for Robustness Studies



30Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

Full Automation for Robustness Studies
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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2. CONSIDERATIONS PRIOR TO VALIDATION

How many individual determinations will compose the reportable value, 

and how will they be aggregated?

○ To answer this question, it is necessary to understand the contributors 

to the procedure variance and the ultimate purpose of the procedure. 

Estimation of variance components during pre-validation provides 

useful information for making this decision.

<1210> Statistical Tools for Procedure Validation
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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ICH Q14

Reportable Result: the result as generated by 

the analytical procedure after calculation or 

processing and applying the described sample 

replication. (ICH Q2)

ICH Q2(R2)

The experimental design of the validation study 

should reflect the number of replicates used in 

routine analysis to generate a reportable result.

Robust Final
LC Method APLM Stage 

2

Replication 
Strategy

Optimization

Replication Strategy Optimization

USP <1220>

Stage 1:

Optimization of performance characteristics 

of the analytical procedure such as 

accuracy, precision, …; this includes a 

preliminary replication strategy for samples 

and standards.
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Replication Strategy Experiment

Define your Proposed Replication Strategy, Target Result Value, Acceptance Limits, 

Desired TAE Limits, and your Desired Probability and Tolerance (Confidence Interval).
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Replication Strategy for the Reportable Value



37Copyright © 2023 S-Matrix Corporation. All Rights Reserved.

Fusion QbD reports the Components 
of Variation and the Corresponding % 
Contributions to Total Analytical Error.

Fusion QbD also reports the TOST Results 
(Traditional Precision Only) and the USP <1210> 
Interval Results (Combined Precision + Bias).

Replication Strategy for the Reportable Value
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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<1210> Statistical Tools for Procedure Validation

3.2 Combined Validation of Accuracy and Precision

3. ACCURACY AND PRECISION

σ = Precision

—
X

LSL USL

X(true)

β

The illustration below shows that the method will pass System Suitability performance for the Critical Quality 

Attribute (CQA) being tested SST when Accuracy (β – bias estimate) and Precision (σ – variation estimate) 

are assessed independently (= High Risk Approach). 

—
X

LSL USL±σ

β = Bias
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<1210> Statistical Tools for Procedure Validation

3.2 Combined Validation of Accuracy and Precision

3. ACCURACY AND PRECISION

β = Bias

σ = Precision

However, as the illustration below shows – the method does not have acceptable System Suitability 

performance for the Critical Quality Attribute (CQA) being tested when both Accuracy (β – bias estimation) and 

Precision (σ – variation estimation) are assessed together (= Low Risk Approach). 

—
X

LSL USL

β

±σ

X(true)
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Simple Analysis Setup Wizard

Define your Acceptance Limits:

• Compound-based – USP <1210>

• Computed Results

• Source Data
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Accuracy, Linearity, Repeatability, Intervals

Automated Reporting – all Results and Graphs
for Accuracy, Linearity, Repeatability, and
USP <1210> Intervals.
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Critical QbD Capability
Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

• Replication Strategy and Total Analytical Error

• Accuracy and Repeatability

• Analytical Method Transfer

All the Critical QbD Capabilities You Need
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Comparative Testing

Comparative testing requires the analysis of a predetermined number of samples of the same 

lot by both the sending and the receiving units. Other approaches may be valid, e.g., if the 

receiving unit meets a predetermined acceptance criterion for the recovery of an impurity in a 

spiked product. Such analysis is based on a preapproved transfer protocol that stipulates the 

details of the procedure, the samples that will be used, and the predetermined acceptance

criteria, including acceptable variability. Meeting the predetermined acceptance criteria is 

necessary to assure that the receiving unit is qualified to run the procedure.

USP 〈 1224〉 – Transfer of Analytical Procedures
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ALR
Design

Analytical Method Transfer Example

Transferring Lab Receiving Lab

Chromatogram
Results Data

Fusion QbD
Sequence
Execution

Fusion QbD
Sequence
Execution

1. Fusion QbD – Exports experiment to the CDS
as Ready-to-Run sequence, methods, standards 

2. Sequence is run at both labs.

3. Fusion QbD – Imports results for instant and 
complete analysis and reporting.

Accuracy
Linearity
Repeatability
Tolerance Interval
Pass/Fail Results

Chromatography 
Data Software
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1. Consistency – Workflow and Reporting. 
Work is standardized – done the same way every time. Reporting is 
standardized, complete, easy to communicate.

2. Simplicity
Tremendous ease of use. Very brief learning curve. Clearly defined 
templatable workflows with built-in workflow management.

3. Speed (Productivity)
Automation and simplified workflows dramatically increase productivity. 
Review process is minimized and simplified.

4. Regulatory Alignment and Completeness
All required validation experiment types are supported. Reporting 
meets regulatory requirements. Reports can be attached to Project 
specific narrative documents.

Key Benefits of FMV
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5. Platform Independence
Support for Empower, ChemStation, and Chromeleon means that the 
standardized workflows and reporting can be easily extended to users 
of other platforms at other sites or other companies (e.g. CMOs).

6. Customer Support 
Our support is top-rated worldwide. S-Matrix and our local distributors 
have a multi-year history of proven ability to meet all our customer’s 
support needs.

Key Benefits of FMV
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Analytical Procedure Lifecycle Management Workflow

End of Presentation

www.smatrix.com
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