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Introduction to In-vitro Inhaler Testing

The lung represents an excellent non-invasive systemic drug delivery route. The high surface 
area available for absorption, allows a drug to easily pass into the bloodstream, rising to rapid 
onset of action and improved efficacy.

Ensuring the drug reaches the required parts of the lung is essential 
if a good clinical response is to be achieved. Particle size plays a 
critical role here.

The characterization of the aerodynamic size distribution to be inhaled, 
is therefore essential during drug formulation, inhaler device design, 
and stability trials.

The aerodynamic size distribution of particles is measured in-vitro using apparatus that simulate 
the human lung.

These Impactors test the 'fine particle' dose based on the mass of the active component capable 
of reaching the lung and indicate where inhaled particles would be deposited within the lungs.



3Copyright © 2026 S-Matrix Corporation. All Rights Reserved.

In-vitro cascade impaction testing is characterized by the generation of large numbers of 
samples all requiring LC analysis. This in turn generates large qualities of individual test results 
which require collation, calculation, and reporting in accordance to USP Chapter 601 or Ph.Eur. 
Chapter 2.9.18 guidelines.

Until now the tools available to help perform this task have been limited to “off-line” applications, 
that are not integrated into the LC testing and data acquisition workflow.

The consequence is a large financial overhead due to time spent transcribing results and 
reviewing those transcriptions for errors, along with manual, or at best semi-automated analysis 
and reporting using non-GXP compliant software tools.

Introduction to In-vitro Inhaler Testing
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Fusion Inhaler Testing (FIT) manages the entire work and dataflow.

Fusion Inhaler Testing

From generation of the sampling plan, via file-less data exchange with the LC data system, to result collation, 
calculation and report compilation, FIT has it automated in accordance to USP Chapter 601 or Ph.Eur. 
Chapter 2.9.18, within a 21 CFR p11 compliant environment.



5Copyright © 2026 S-Matrix Corporation. All Rights Reserved.

FIT supports the Anderson Cascade Impactor (ACI) and the Next Generation Impactor (NGI) –

All Configurations!

ACI NGI
FIT also supports these other apparatuses:

• NGI configured with a Pre-separator

• FSI (Fast Sampling Impinger)

• FSA (Fast Screening Anderson Impactor)

• MMI (Marple-Miller Impactor)

• MSLI (Multi-Stage Liquid Impinger)

• DUSA (Dosage Unit Sampling Apparatus) – including all calculations
required to verify Delivered Dose Uniformity (DDU).

FIT - Complete Apparatus Support
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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

FIT

 

  

 

 
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Required  Features

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

Integrated Project Management System.

Full audit trail, including all data 
exchanges with the CDS.

FIT

  

  

  

How Fusion Inhaler Testing Assures Compliance

Full 21 CFR Part 11 Compliance Support
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Why Audit Trail is Important!

What CDS Project 
did this data come 

from?

Who entered this 
data – was the 
data modified?

Full 21 CFR Part 11 Compliance Support
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Fusion Inhaler Testing Supports:

Supported Apparatuses
• ACI – without Pre-separator (USP 1) and with Pre-separator (USP 3)

• NGI – with Pre-separator (USP 5) and without Pre-separator (USP 6)

• MMI (USP 2), MSLI (USP 4), FSA, FSI

Chromatography Data Software (CDS) Systems
• Agilent ChemStation and OpenLab 1 – ChemStation Edition

• ThermoFisher Chromeleon

• Waters® Empower

Operating Systems
• Windows® 10, 11 

• Windows® Server 2008 R2, 2012 R2, 2016, 2019, 2022
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Fusion Administrator – Project Setup

Create Projects.

Assign users to projects.

Assign PTCs to projects for product testing.
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Fusion Administrator –
Product Testing Configuration (PTC) Setup

Create Product Testing Configuration.

Flexible template accommodates the required
apparatus type & testing configuration data.

Specify Compound data, testing parameters, 
and Acceptance limits for product testing.
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Simple Sampling Plan Setup and Design

Step 1.  Select the PTC

  Select the PTC for the project from a
list of PTCs permitted for the user.
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Simple Sampling Plan Setup and Design

Step 2.  Product Documentation

Document all required product identity
and sampling point information.
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Simple Sampling Plan Setup and Design

Step 3.  Sampling Plan Setup

Set up the specified protocol for 
actuations, devices, and stages of 
dose delivery life.
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Simple Sampling Plan Setup and Design

Step 4.  Generate Sampling Plan

FIT instantly generates the 
sampling plan with one click.
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Simple Standards Setup

Step 5. Standards Protocol Setup

Select the Specified Standards 
Protocol supported by your CDS.
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1. Complete the FIT template with the relevant information

2. FIT creates a Sampling Plan for the required cascade impaction testing

3. FIT exports the Sampling Plan to the CDS 

4. The CDS runs the exported Sampling Plan sequence 

5. FIT imports and analyzes the CDS results

6. FIT creates final reports and graphs

(See next slides)

Step 6.  Closed-loop Automation

  Export Design and Import Chromatogram Results in the Following Simple Steps.

CDS Data Exchange – Automated and Audited

ChemStation
OpenLab
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Empower CDS

Automatically Generates 
Sampling Plan

Automatically Builds
Sequence and All

Instrument Methods

FIT Export Automation – Empower Example
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Ready-to-Run Sequences with Correct Vial Positions for Standard and Sample Injections 

Vial 1
Vial 2

Vial 3
Vial 4

Vial 5

Vial 6

Vial 7
Vial 8

Vial 9
Vial 10

FIT Export Automation
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Auditing assures Data Integrity and Traceability

Automated, Audited Data Exchange –
Preserves Data Integrity and Traceability
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Empower CDS

Automated  analysis, graphing, and reporting.

Report formats:
RTF, DOC, HTML, PDF, XLSX, XML

Automatically Retrieves All 
Chromatogram Results 

Data

FIT Import Automation – Empower Example



22Copyright © 2026 S-Matrix Corporation. All Rights Reserved.

Auditing assures Data Integrity and Traceability

Automated, Audited Data Exchange –
Preserves Data Integrity and Traceability
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Step 1.  Enter Sample & Test Data

Enter the dates and the 
executed testing conditions.

FIT Data Analysis – Wizard Page 1
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All Wizard settings can be 

Pre-set and LOCKED in 

re-usable templates.

FIT Data Analysis – Wizard Page 2

Step 2.  Enter Group Settings

Material  / Mass Balance
Optional Groupings
o by Stage
o by Particle Size

Optional Group Calculations
o Group Mass
o Group Weight
o Group Retention
o Group Fraction
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FIT Data Analysis – Wizard Page 3

All Wizard settings can be 

Pre-set and LOCKED in 

re-usable templates.

Step 3.  Enter FPM & FPF Settings

Determination Methods
o by Stage
o by Particle Size

Calculation Method for
Particle Size
o Interpolation
o Regression
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FIT Data Analysis – Wizard Page 4

All Wizard settings can be 

Pre-set and LOCKED in 

re-usable templates.

Step 4.  Enter MMAD & GSD
Settings

Determination Methods
o Interpolation
o Regression

Plot Settings
o Histogram
o Cusum
o Log Probability
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Instant, Automated Analysis and Graphing
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Output Sampling 
Plan and Results 
Data in a Variety 
of File Formats for 
use with Other 
Software

Flexible Data Output
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Flexible Report Collation and Output

• Any or all Individual reports 
may be included into an 
automatically compiled final 
report.

• Individual reports can be 
arranged in any order.

• An “Import Image” function 
allows chromatogram images to 
be incorporated into any 
individual report.

• The compiled final report can 
be output in a variety of final 
formats.
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Security
• Access Controls
• User role-based permissions

Workflow Management
• Change control
• e-Review / e-Approve control loops
• Email notifications

21 CFR 11 Compliance
• e-Signature
• Audit Logging
• Data Audit Trail

Key Benefits
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Key Benefits

CDS Automation
• No transcriptions required
• No transcription checks required
• No chance of transcription error
• Large time savings
• Improvements in data quality

Stored Apparatus Definitions
• Reliable identification and assignment
• Stored mensuration data – no transcriptions 

means no checks required
• Warnings when out of “calibration”
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International Pharma Co. Benchmarking Project 

Realized Savings = 2+ Days per Week per Analyst *

Fusion Inhaler Testing  delivers
• Large time savings
• Improved data quality
• Regulatory compliance
• Increased productivity
• Lower costs
• Increased competitiveness
• Business growth

* -  on average 2.5 FTE equivalent years spent in method validation support
      work over 10-year life span of drug.

Proven Return on Investment !
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End of Presentation

www.smatrix.com
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