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Agenda

▪ A simple example – Ron

▪ Intro to Functional Data Analysis (FDA)

▪ Intro to Non-Linear Regression (NLR)

▪ An optimization example – Chris

▪ Mixture experiments with profile responses

▪ Designing tablets to match a reference profile
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FDA
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NLR
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NLR
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NLR
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Model Dependent 

Approaches

multivariate statistical distance (MSD) 
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Information quality: what is the goal?

12

InfoQ(U,f,X,g) = U(f(X|g)) 

https://community.jmp.com/t5/Disco

very-Summit-Europe-

2021/Maximizing-Data-Science-

Success-with-Information-Quality-

InfoQ/ta-p/349217

1.Data resolution

2. Data structure

3. Data integration

4. Temporal relevance

5. Chronology of data and goal

6. Generalizability

7. Operationalization

8. Communication

“After all, it is all about information quality…..”

https://community.jmp.com/t5/Discovery-Summit-Europe-2021/Maximizing-Data-Science-Success-with-Information-Quality-InfoQ/ta-p/349217
https://blogisbis.wordpress.com/2018/11/20/videos-with-ron-kenett/


Polymer A (Mixture)
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leading to closest match to reference 

dissolution curve
Goal: Factors:
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Factors:
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6 Tablets Per Formulation
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4 Dissolution Measurements

Per Tablet
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16 DoE Formulations
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Reference we want to match
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Data Resolution

1) Is the data scale used aligned with the stated goal? Yes

2) How reliable and precise are the measuring devices or data sources? Yes

3) Is the data analysis suitable for the data aggregation level? yes, but…
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Data Structure

1) Is the type of the data used aligned with the stated goal? Clearly yes

2) Are data integrity details (corrupted/missing values) described and 

handled appropriately? N/A (Yes)

3) Are the analysis methods suitable for the data structure? Yes, but…
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Data Integration

1) Are the data integrated from multiple sources? Yes, mildly                           -

If so, what is the credibility of each source? N/A

2) How is the integration done? Feature extraction/Dimension reduction

3) Are there linkage issues that lead to dropping crucial information? TBD

4) Does the data integration add value in terms of the stated goal? TBD

5) Does the data integration cause any privacy or confidentiality concerns? No
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Data Prep
Feature 

Extraction

Model 

Features

Profiler 

Optimization

Three Analyses (f2, FDA, NLR)

InfoQ(U,f,X,g) = U(f(X|g)) 
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Three Analyses (f2, FDA, NLR)

1) f2 - Extract f2 scores and model them (GenReg)

2) FDA - Functional DoE:  Extracted FPC scores (Functional Data 

Explorer, GenReg)

3) NLR - Curve DoE: Extract Weibull Growth parameters (Fit Curve, 

GenReg)
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f2 DoE Analysis

𝑓2 = 50 ∙ log 100

1+
σ( ത𝑅𝑡 −𝑇𝑡)

2

𝑛

𝑓2 ≥ 50 Equivalence Region

Rt = Reference at time t

Tt = Test at time t



f2 DoE Analysis

1) Calculate batch means of Dissolution

2) Create a formula column that calculates f2 relative to the 

reference batch

3) Model f2 using DoE factors as inputs

4) Profiler
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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f2 DoE Analysis
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Functional DoE Analysis (FDA)
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Curve DoE Analysis (NLR)

1) Fit the reference batch, save prediction formula

2) Curve DoE analysis of the design data, save prediction formula

3) Use Graph<<Profiler to find settings that best match the reference 
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Curve DoE Analysis (NLR)

Langenbucher, F. Letters to the Editor: Linearization of   dissolution rate curves by the 

Weibull distribution. J. Pharm. Pharmacol. 1972, 24 (12), 979–981. 
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Curve DoE Analysis (NLR)
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Verification Results
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Verification Results
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Verification Results
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Verification Results
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f2 FDA
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Generalizability Insufficient Good Best

Operationalization Good/Easy Good/Easy Good/Harder

Communication Good Good Best

f2 FDoE CDoE

InfoQ Assessment of Results
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f2 FDA NLR
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Thank you for your attention

https://community.jmp.com/t5/Discovery-Summit-

Europe-2021/Maximizing-Data-Science-Success-with-

Information-Quality-InfoQ/ta-p/349217?attachment-

id=12709

https://community.jmp.com/t5/JMP-Add-

Ins/Calculate-InfoQ-score-with-JMP/ta-p/34898

https://community.jmp.com/t5/Discovery-Summit-Europe-2021/Maximizing-Data-Science-Success-with-Information-Quality-InfoQ/ta-p/349217?attachment-id=12709
https://community.jmp.com/t5/JMP-Add-Ins/Calculate-InfoQ-score-with-JMP/ta-p/34898

