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Dissolution Method Development with Fusion QbD



QbD Definition - Design Space:

The multidimensional combination and interaction of input variables (e.g., material attributes) and 
process parameters that have been demonstrated to provide assurance of quality…

QbD Guidances Mapped to Dissolution Method Dev.
QbD Approach – should provide accurate quantitative knowledge of how all 
critical solution and apparatus parameters affect all critical method performance 
characteristics, independently and in combination. 

QbD Result – robust methods which meet all critical performance requirements.

ICH Q8(R2) Guidance for Industry, Pharmaceutical Development, August, 2009

QbD Definition - Formal Experimental Design:

A structured, organized method for determining the relationship between factors affecting a 
process and the output of that process.  Also known as “Design of Experiments”.

Disso Method PerformanceDisso Apparatus

Sample and Solution Parameters

Robust Method PerformanceDisso Apparatus Parameters



Critical to QbD – Knowledge of Factor Interactions

Note the Key Phrases in the previous slide:

Design Space: … multidimensional combination and interaction …

Formal Experimental Design: … determining the relationship between factors …

Therefore –

the guidances stress  STUDYING VARIABLES IN COMBINATION

because it is  THE ONLY WAY to understand and characterize interactions!

It is now well understood that interactions can greatly affect: 

♦ Mean (Average) Method Performance

♦ Method Robustness Performance



Before QbD – Standard Approach Was OFAT

OFAT = One Factor At a Time

OFAT Approach: Study one factor (variable) such as pH while 
holding all other factors constant.

Once “best” pH is identified, hold it constant 
and select a second variable for study, and 
so on …

The Problems: 1 – no knowledge of interactions
2 – no robustness characterization
3 – sub-optimal results
4 – not aligned with regulatory expectations
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OFAT versus DOE – Study Efficiency

Fusion QbD Design = 23 runs

~ 3x efficiency.

OFAT 3 levels of pH

3 levels of Vessel Volume

3 levels of Paddle Speed

3 levels of Disintegrant

3 x 3 x 3 x 3 = 81 possible combinations

DOE
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Fusion QbD – Simple Experiment Setup

Just enter your study variables
and their study ranges or
specific study levels

DOE Made Simple
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Generate the Experimental Design

One Click Experimental Design

Fusion QbD
Automatically selects the 
most efficient design 
based on the your 
selected parameters and 
type of study – screening 
or optimization.

Automatically includes 
repeat runs for error 
checking.
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Fusion QbD supports:
• Uniform or variable 

sampling plans

• Multiple sample 
preparation repeats

• Multiple test repeats 
at each time point

• Internal test 
standard data

Creates Dissolution Testing Designs for LC



9

Exports Testing Designs to CDS

Automatically exports your 
testing design to the CDS 
as ready-to-run sequences.
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Adds Standard Injections

Automatically incorporates 
your standard injection 
strategy into the exported 
sequences.
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Imports Dissolution Chromatogram Results

Automatically imports all 
results from the dissolution 
testing chromatograms.
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Converts Raw Chromatogram Results into Profiles

Fusion QbD Automatically:

• handles repeat 
injections at each time 
point

• computes average 
profiles

• computes f1 & f2 curve 
fit metrics

• computes additional 
profile response metrics

• Maps all computed 
responses to the 
experimental design for 
instant data analysis
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You Can Add Results From Any Other Tests

Fusion QbD Automatically:

• handles test repeat data

• handles non-normal data
• Log-normal
• Exponential
• Gamma
• Weibull

• computes descriptive statistics 
based responses

• computes differences of all 
statistics from a reference 
standard

• Maps all responses to the 
experimental design for analysis
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One-click Analysis & Modeling with Full Reporting
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Best Overall Answer Search

Easily enter performance 
goals for each analyzed 
and modeled dissolution 
method performance 
characteristic.
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Automatically identifies the 
best achievable method in 
terms of simultaneously 
meeting all analyzed and 
modeled performance 
characteristics.

Finds Best Performing Method



17

Visualizes Your Design Space & PARs 

Graphically Explore and Visualize the Design Space & 
Proven Acceptable Ranges (PARs)

Proven Acceptable
Ranges

Verification
Runs
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Create a Trellis Graph Series to Visualize the Design 
Space & PARs for Multiple Parameters

Visualizes Your Design Space & PARs 
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Full QbD Aligned Reporting

Creates Complete 
Final Reports With 
All Required Content 
and Graphs Which 
Can be Output in 
Multiple Document 
Formats – e.g.

• MS Word
• PDF
• HTML
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Fusion QbD vs. Competitors – Critical QbD Features

Critical QbD Capability

Study Parameter Flexibility

Automated DOE Experimenting

Advanced Modeling Capabilities

Fully Integrated Robustness

Complete QbD Reporting

Supports All Install Environments

Supports Full Part 11 Compliance

Competitors
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Fusion QbD
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 Greatly accelerates successful method development through:

- Automation

- Statistically valid experimentation

- Novel data treatments

 Provides quantitative knowledge of all critical parameter effects

 Enables establishing Design Space for both:

- Mean Performance (setpoint optimization)

- Process Robustness (operating space)

 Required time for the work is dramatically reduced 

 Success promotes further use of QbD!

The Fusion QbD Approach:

Conclusions
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