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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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q = Test Reference
- = | Time |LabelR DataR LabelT DataT T e Level Count
1 5 TIR 727 Ti 46.6 5 12 : 12
2 5 T2R 788 T2 105 10 12 10 12
3 5 T3R 323 T3 10 15 12 15 12
Bhesaliiien 4 5 T4R 388 T4 429 50 12 20 12
5 5 TSR 189 T5 61 10 12 10 12
Curves of 6 5 T6R 521 T6 36.3 45 12 45 12
7 5 T7R 143 T7 6.4 Total 73 Total -
12 tablets. 8 5 TSR 67.8 T8 44
9 5 T9R 75 T9 5.4
Test and 10 5 T10R 85 T10 36
11 5 T11R 265 T11 6.4
Reference 12 5 T12R 102 T12 35
13 10 T1R 89.1 T1 74
14 10 T2R 944 T2 38.1
15 10 T3R 60.5 T3 309
16 10 T4R 63.7 T4 88.1
17 10 T5R 313 T5 843
18 10 T6R 796 T6 71.9
19 10 T7R 443 T7 394
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Dissolution

Curves of

12 tablets.

Test TSR

Is different
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Dissolution

Curves of

12 tablets.

Test THR

Is different
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Score Plot
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Label FPC 1
TIR -86.63056
T2R -110.4346
T3R -11.7261
T4R -17.00577
TSR 114.01378
T6R -70.34096
TR 50.636525
TER -108.9026
TR  142.48324
TIOR  64.240312
TR -42.52142
T1I2R  76.188141

FPC 2
-28.70704
-19.38626
15.242747
81173121
-db.64264
10.648925
12.627046
-6.710816
-8.840222
20.873974
24.8901582
17.881793

i‘

FDA

FPC 3
0.996566
T.7488408
0.0425637
37777815
-12.92808
3.9284304
-3.211241
0.0497409
11.976841
-0.66174
-18.14564
6.4259358
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Gompertz 3P
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Prediction Profiler
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Asymptote
89.072244404
93.480399791
95.117117858
95.393703545
97.047132531
95.886344295
95.608682945
113.26922091
102.16502758
97.965019617
94.032980681
97.966870258

Growth Rate
0.2185624809

1.76758908
0.1732544061
0.1508168903
0.0750862269
0.2282099484
0.1500953986
0.0355126872
0.1201635618
0.1562304451
0.3037771891
0.1439240958

10

Inflection Point

-3.625806907
40002967548
54556204689
42794474042
11.579937352
2.8239229453
8.8540204547
-23.11022674
14.766362121
10.087517474
5.8648755174
10.549169714

Prediction Model

a «Exp |-Exp (—h -(Time—c))

a = Asymptote
b = Growth Rate
c = Inflection Point




multivariate statistical distance (MSD)

Multivariate Control Chart

T Square with All Principal Components

10

UCL=6.09

12

T T T
8 10 12

Sample

Mote: UCL is calculated based on Alpha=0.05

Principal Components: on Covariances

Eigenvalue Percent 20 40 60 80

100.6902 82,400

23.2208 17444

Cum Percent ChiSquare
82.400 56.861
99,853 37.506

0.1951 0.147 100.000 0.000
Eigenvectors
Asymptote -0.03538 0.19264 0.07053

Growth Rate 0.00038 -0.00663

2.26272

Inflection Point  0.08868 0.07682 0.01853

Mote: Eigenvectors were divided by square root of eigenvalues.
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Guidance for Industry

Dissolution Testing of Immediate
Release Solid Oral Dosage Forms

Model Ment
Approaches

US. Department of Health and Human Service:
Food and Dru;
Center for Drug Exaluarion and

ER)
“August 1997
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Information quality: what is the goal?

1.Data resolution

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

2021 EU- 45MP 750

MaX|m|zmg Data Suence Success with
“) and JMP®

2. Data structure

3. Data integration

4. Temporal relevance

5. Chronology of data and goal :
i - very-Summit- Euroe -

6. Generalizability 2021/Maximizing-Data-Science

7. Operationalization InfoQ/ta-p/349217

8. Communication mitif?tﬁ:'::'
ONLI!
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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/

Goal:
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Find Polymer & Compression Values
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Time
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[o= RN (S IR S T E I B O

PFEF F PP PFFPEFREPEPFREFEPRE@ZD DDA AT

10
1
12
13
14
15
16
17

18

KPA

Insghts through analyt

Total

Set Batch Rep Polymer A Polymer B Polymer

ROT
RO
RO
ROT
RO
RO1
201
201
A01
201
201
201
02
02
A02
02
02
A02

1

O B L = T i DR - 5 B 6 SRS = I OF TR S W B LS |

oho Ln

0.825
0.825
0.825
0.825
0.825
0.825
0.775
0,775
0.775
0.775
0775
0.775

0175
0175
075
0175
0175
0175
0.225
0.225
0.225
0.225
0,225
0.225

016
016
A
016
016
016
014
014
014
014
014
014

Compression Dissolution Dissclution Dissolution Dissolution
Force

15

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

60
19.7
24.2
22.0
18.4
17.9
24.6
17.0
22.3
12,7
18.7
19.0
16.1
19.1
18.4
18.3
29.6
19,7
25.2

120
7.2
34.0
37
40.6
38.9
37.8
268.7
23.9
28.5
28.0
25.8
28.8
36.5
36.1
401
358.6
35.2
39.9

240
63.3
64.4
B5.5
62.9
65.9
69.3
39.6
44.5
451
43.9
44.0
441
59.9
58.9
9.6
62.7
8.5
62.6

360
73.8
702
80.5
78.3
82.3
80.5
S48
37.5
2.9
52.5
4.3
8.0
73.5
75.0
4.6
78.8
733
73.8
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Insghts through analyt

Total

Set Batch Rep Polymer A Polymer B Polymer

ROT
RO
RO
ROT
RO
RO1
201
201
A01
201
201
201
02
02
A02
02
02
A02

1

O B L = T i DR - 5 B 6 SRS = I OF TR S W B LS |

oho Ln

0.16

6 Tablets Per Formulation

uio
016
016
014
014
014
014
014
014

Compression Dissolution Dissclution Dissolution Dissolution
Force

16

2500

ERIEH
2500
2500
2500
2500
2500
2500
2500
2500

60
19.7
24.2
22.0
18.4
17.9
24.6
17.0

N
19.0
16.1
19.1
18.4
18.3
29.6
19,7
25.2

120
7.2
34.0
37
40.6
38.9
37.8
268.7
23.9
28.5
28.0
25.8
28.8
36.5
36.1
401
358.6
35.2
39.9

240
63.3
64.4
B5.5
62.9
65.9
69.3
39.6
44.5
451
43.9
44.0
441
59.9
58.9
9.6
62.7
8.5
62.6

360
73.8
702
80.5
78.3
82.3
80.5
S48
37.5
2.9
52.5
4.3
8.0
73.5
75.0
4.6
78.8
733
73.8
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Set Batch Rep Polymer A Polymer B Polymer

ROT
RO
RO
ROT
RO
RO1
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201
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O B L = T i DR - 5 B 6 SRS = I OF TR S W B LS |

oho Ln

0.825
0.825
0.825
0.825
0.825
0.825
0.775
0,775
0.775
0.775
0775
0.775

0175
0175
075
0175
0175
0175
0.225
0.225
0.225
0.225
0,225
0.225

016
016
A
016
016
016
014
014
014
014
014
014

Compression Dissolution Dissclution Dissolution Dissolution
Force

17

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

60 120
19.7 7.2
2 34.0
22.0 37

40.6

360
63.3 73.8
64.4 0.3
B5.5 80.5
62.9 78.3
65.9 82.3
80.5
S48
37.5
2.9

4 Dissolution Measurements

Per Tablet
131 bu L I e e Fa.J
18.4 361 38.9 3.0
19.3 401 539.6 74.6
29.6 386 827 78.8
147 35.2 38.5 73.3
23,2 39.9 2.6 73.8
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Set Batch Rep Polymer A Polymer B Polymer

ROT
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ROT
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RO1
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0.825
0.825
0.825
0.825
0.825
0.775

0.775

0175
0175
075
0175

0175

0.225

016
016
A
016

Compression Dissolution Dissclution Dissolution Dissolution
Force

2500
2500
2500
2500

60
19.7
24.2
22.0
18.4
17.9
24.6
17.0
22.3
12,7
18.7

16 DoE Formulations

T
014
014
014
014
014

18

ERIE
2500
2500
2500
2500
2500

EN
18.4
18.3
29.6
19,7
25.2

120
7.2
34.0
37
40.6
38.9
37.8
268.7
23.9
28.5
28.0

50,0
36.1
401
358.6
35.2
39.9

240
63.3
64.4
B5.5
62.9
65.9
69.3
39.6
44.5
451
43.9
44.0
441
59.9
58.9
9.6
62.7
8.5
62.6

360
73.8
702
80.5
78.3
82.3
80.5
S48
37.5
2.9
52.5
4.3
8.0
73.5
75.0
4.6
78.8
733
73.8
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Total

Set Batch Rep Polymer A Polymer B Polymer

ROT
RO
RO
ROT
RO
RO1
201
201
A01
201
201
201
02
02
A02
02
02
A02

1

O B L = T i DR - 5 B 6 SRS = I OF TR S W B LS |

oho Ln

4— Reference we want to match

0.825
0.825
0.825
0.825
0.825
0.825
0.775
0,775
0.775
0.775
0775
0.775

0175
0175
075
0175
0175
0175
0.225
0.225
0.225
0.225
0,225
0.225

016
016
A
016
016
016
014
014
014
014
014
014

Compression Dissolution Dissclution Dissolution Dissolution
Force

19

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

60
19.7
24.2

24.6
17.0
22.3
12,7
18.7
19.0
16.1
19.1
18.4
18.3
29.6
19,7
25.2

120
37.2
34.0

|

3
e d
37.8
26.7
25.9
28.5
28.0
25.8
28.8
36.5
361
401
38.6
35.2
39.9

240
63.3
64.4
B5.5
62.9
65.9
69.3
39.6
44.5
451
43.9
44.0
441
59.9
58.9
9.6
62.7
8.5
62.6

360
73.8
702
80.5
78.3
82.3
80.5
S48
37.5
2.9
52.5
4.3
8.0
73.5
75.0
4.6
78.8
733
73.8
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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...

21 .
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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...

22 .
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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

23 .
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Three Analyses (f2, FDA, NLR)

7

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

San b Feature Model Profiler
ata Prep Extraction Features Optimization

|
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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,
GenRegQ)

25 .
AKPA Jmp s



f2 DoE Analysis

2=50-1lo 100
f 5 1+2(Et —T¢)*

Guidance for Industry

Dissolution Testing of Immediate
Release Solid Oral Dosage Forms

R, = Reference at time t

T,=Testat time t

f2 =50

26

n US. Department of Health and Human Services
Fe and 12 A i n

Center for Drug Evaluatio: ar

A

Equivalence Region
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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

HEKPA 27
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f2 DoE Analysis

E¥l Dissolution DoE Split - JMP
File Edit | Tables | Rows Cols DOE  Analyze Graph Tools Add-lns  View Window Help
I'_E] = %ﬂ Summary Creates a new data table of summary
. statistics.
8l 8 £8  Subset =
= |Dissoluti{ Bk Sort
Iies;and | Bl  Stack Dok
moe . Setting Polymer Polymer Total |Compression
= Split Set Batch Tablet  ID A B Polymer Force
B, Transpose R ROl 1 . . - - 5
R RO 2 . . - - .
B Join R RO 3 . . . . .
B4 Update R ROl 4 . . - - .
B Concatenate R RO1 3 * * * " *
JMP Query Build L ° ’ : : : :
= e A AOT 1 1 0825 0475 0.16 2500
EE Missing Data Pattern A A1 2 1 0,823 0175 0.6 2500
7
% el Bl A A0 3 1 0.825 0.175 0.16 2500
_ A A0 4 1 0.825 0.175 0.18 2500
_ ol Ancnymize A ADT 5 1 0825 0175 0.16 2500
28 .

!( pA j mp STATISTICAL
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Insights through analytics

f2 DoE Analysis

ﬁﬁ Summary - JMP

= E}}ﬂ Creates a new data table of summary statistics,

s

-Select Columns

-Action

ncel

Remow

EEI EE

[=/12 Columns 4l Mean(Dissclution 60)
th Set 4l Mean(Dissclution 120)
th Batch 4l Mean(Dissclution 240)
al Tablet 4l Mean(Dissclution 360)
al DoE Setting ID
dl Polymer A
dl Polymer B
dl Total Polymer

Compression Force
y Dis: r tion 60 : : ot -
tion 120 s d '?::It:t
tion 240 -
L & 4 DoE Setting ID
tion 360 = 4 Polymer A
[ Include marginal statistics * 4 Polymer B =

For quantile statistics, enter value (%)

statistics column name format

stat(column) ¥ | Freq | aptional

Output table name: | Weight || optional

[] Link to original data table
[] Remove Excluded Groups
Prompt to save when closing summary tables

[] Keep dialog open
[] Save Seript to Source Table

) ®)
©

J
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f2 DoE Analysis

3] Dissolution DeE Summarized - JIMP O X

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help

M REH RN [ BEEE

EHRE ol @ | -

= | Dissolution Dok Summa... D| 4 11/0Cals[»

Design Custom Design =

L

b Generalized Regression Setting Polymer Polymer  Total | Compression Dissolution | Dissolution | Dissolution Dissolution
- Set | Batch 1D A B Polymer Force 60 Mean | 120 Mean | 240 Mean @ 360 Mean
« @8 1R RO1 L] . L] L] L] 21.13 37.60 65.22 7762

= |Columns (12,/0) | . 2 A AD1 1 0.825 0175 0.16 2500 17.62 27.28 4338 54.97

Q . 3 A AD2 2 0.775 0.225 0.14 2500 2158 3773 60.37 74583

A Polymer B 3k ~l ® 4|A  AD3 3 0725 0.273 0.14 1500 3210 60.15 8143 8683

A Total Polymer ¥ . 504 AD4 4 0.773 0.225 0.18 1500 2643 4783 63.72 7613

4l Compression Force 3¢ . 6 A ADS 5 0.873 0.125 0.16 1500 4613 6182 7353 8160

o Dissolution 60 Mean . TIA ADG 6 0775 025 0.18 2500 8.67 19.80 4260 56.50

 Dissclution 120 Mean

dl Dissclution 240 Mean &|A  AO7 7 0773 0.225 0.18 1500 2530 4047 6248 T2687

d Dissolution 360 Mean ~ ~| 9/ A ADS 8 0825 0175 0.12 2500 4057 55.52 7255 8447

~|Rows . 10 A A09 kel 0.825 0175 012 2500 4023 53.60 7372 8503

All rows 7" 1A Al0 10 0.875 0.125 0.16 2500 2585 3738 52.25 63.60

Selected af * 124 AN 11 0.873 0.125 0.16 1500 50.68 64.18 7862 8802

Excluded 1] = 13 /A Al2 12 0.825 0.173 0.12 1500 50.98 6730 8633 9742

Hidaen HE 14a a3 13 075 025 0.4 2500 2033 3803 6577 7455
. 15 /A Al4 14 0725 0.273 0.14 1500 4070 69.63 8443 8645
. 16 /A Al5 15 0773 0.225 0.18 2500 835 2047 4310 58.28
. 17 A Ald 16 0.825 0175 0.1z 1500 52.00 6840 87.22 a7.57
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50 « Log10

100 «

f2 DoE Analysis

+

+

k+

( ( Dissolution 60 Mean - 21.13 )

(
(
(

2

2
Dissolution 120 Mean - 37.6 )

Dissolution 240 Mean - 65.22 )

2

2

\

Dissolution 360 Mean - 77.62 ) )
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Insights through analytics

f2 DoE Analysis

3] Dissolution DeE Summarized - JIMP - O X
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
RS L RB[ O BEEE e
EHRE ol @ | -
= | Dissolution Dok Summa... D| 4 -
Design Custom Design
;s
b Generalized Regression Setting Polymer Polymer  Total | Compression Dissolution | Dissolution | Dissolution Dissolution
- Set | Batch 1D A B Polymer Force 60 Mean | 120 Mean | 240 Mean @ 360 Mean f2
« @8 1R RO1 L] . L] L] L] 21.13 3760 65.22 7762 100
~ | Columns (12/0) | . 2 A AD1 1 0.825 0175 0.16 2500 17.63 27.28 43.58 54,97 3898
Q . 3 A AD2 2 0.775 0.225 0.14 2500 2188 3773 60.37 T483 7617
A Polymer B 3k Al ® 4 A A3 3 0.725 0.275 0.14 1500 3210 6013 8143 8683 40.26
A Total Polymer ¥ . 5 A AD4 4 0.775 0.225 0.18 1500 2643 4783 6872 7613 60.56
l Compression Force 3 . 6 A AD5 5 0.875 0.125 0.18 1500 4613 61.82 7353 8160 372
o Dissolution 60 Mean . TIA ADG 6 0775 025 0.18 2500 867 19.80 4260 5650 3614
 Dissclution 120 Mean
d Dissolution 240 Mean 8 A AOT 7 0775 0.225 0.18 1500 2330 4047 6248 7267 7031
d Dissolution 360 Mean ~ ~| 9/ A ADS 8 0825 0175 0.12 2500 4057 55.52 7255 8447 4243
~|Rows . 10 A AD9 a 0.825 0175 0.12 2500 4023 53.60 7372 8593 42.04
All rows 7" 11 |A A10 10 0.875 0125 0.1a 2500 2585 3738 52.25 63.60 50.24
Selected al * 12 A Al 1 0.875 0.125 0.18 1500 50.68 64.18 78.62 8502 3335
F—X_C'UdEd 1] = 13 A A2 12 0.825 0.175 0.12 1500 50.98 67.50 86.53 9742 29.53
Hidaen HE 14a a3 13 075 025 0.4 2500 2033 3803 6577 7455 8486
. 15 A Ald 14 0.725 0.275 0.14 1500 40.70 69.63 8443 8645 3331
. 16 A Al5 15 0775 0.225 0.18 2500 833 2047 4310 58.28 37
. 17 A AlG 16 0.825 0175 012 1500 52.00 6540 87.22 o757 2892
55 O~
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Insghts through analytics

f2 DoE Analysis

=8 Fit Model - JMP
4~ Model Specification

- Select Columns

(=12 Columns

ih Set

ik Batch

4l DoE Setting ID

dl Polymer A

4l Pclymer B

4l Total Palymer

4l Compression Force
4l Dissolution 60 Mean
4l Dissolution 120 Mean
4l Dissolution 240 Mean
4l Dissolution 360 Mean
a2

| Generalized Regression

| Mormal

~Pick Role Variables Personality:
A2 Distribution:
optional
| Freq || optional numeric |

| Validation | | optional numeric

| Help |

Censor || optional

Remove

By || optional

~Construct Model Effects

[ Keep dialog open

Add Polymer & & Mixture

=
]

m

o

Cross

Macros =

Polymer B & Mixture

Polymer A*Total Polymer

Polymer A*Compressicn Force
Polymer B*Total Polymer

Polymer B*Compressicn Force
Tetal Polymer*Compression Force
Attributes (=]
Transform (=]

Mo Intercept

33
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f2 DoE Analysis

% Dissolution DoE Summarized - Generalized Regression - JMP —
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
HesH s nB BRR.N?220 O rA+ 2| OSOO.
4~ Generalized Regression for f2

4 Model Comparison

Response Validation Nonzero Generalized
Show Distribution Estimation Method Method Parameters AlCc BIC RSquare
Normal Standard Least Squares None 8 15559517 141.20445 0.6447116

4 Model Launch

Response Distribution

Mormal v

Estimation Method
Forward Selection v

[* Advanced Controls

Validation Method
AlCc =
[] Early Stopping

4 =|Standard Least Squares

4 Model Summary

Response f2

Distribution MNeormal

Estimation Methed Standard Least Squares
Validation Method MNone

Mean Model Link  Identity

Scale Model Link  Identity

34
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f2 DoE Analysis

8 Dissolution DoE Summarized - Generalized Regression - JMP — O X
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
SeEd 2aE . Bas.k?2eedra+tor msSco.

4~/ Generalized Regression for f2
4 Model Comparison

Response Validation Nonzero Generalized
Show Distribution Estimation Method Method Parameters AlCc BIC RSquare
Mormal Standard Least Squares Mone 8 155.59317 141.20445 0.6447116

4 Model Launch

Response Distribution

Mormal v

Estimation Method

Forward Selection hd

Standard Least Squares

Backward Elimination 1
Forward Selection

Pruned Forward Selection
Best Subset

Two Stage Forward Selection
[ SVEM-FS

4 Dantzig Selector
Lasso

Elastic Met
Ridge

Double Lasso
SVEM-Lasso

[

st Squares

Mean Model Link  Identity
Scale Model Link  Identity

35 .
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f2 DoE Analysis

8 Dissolution Dok Summarized - Generalized Regression - JMP
File Edit Tables Rows Cels DOE Analyze Graph Tools Add-lns View Window Help
B REd . hAE BRIk 2ee|lera+ 2SO0,

4 |~ | Generalized Regression for f2
4 Model Comparison

Response Validation Nonzero Generalized
Show Distribution  Estimation Method Method Parameters AlCc BIC RSquare
Mormal Standard Least Squares Mone 8 15559317 141.20445 0.6447116
Mormal Best Subset AlCc 5 136.86076 134.7237 0.6014858

4 Meodel Launch

Response Distribution

Mermal -

Estimation Method
Best Subset v
[> Advanced Controls

Validation Method
AlCc <
[] Early Stopping

P 36
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f2 DoE Analysis

8 Dissolution Dok Summarized - Generalized Regression - IMP
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins  View Window Help

RO H AR . BRFE.iIE2?2FNS LA+ ZIESC O,

A |=|Generalized Regression for f2
4 Model Comparison

Response Validation Nonzero Generalized
Show Distribution  Estimation Method Method Parameters AlCc BIC RSquare
Mormal Standard Least Squares MNone 8 155.59517 141.20445 0.6447116
Maermal Best Subset AlCc 5 136.86076 1347237 0.6014858

4 Model Launch
Response Distribution

Mormal w

Mormal 1
Cauchy
t(3) I
Exponential
Gamma
Weibull

LogMormal

Megative LogMNormal
Beta

Cluantile Regression

Cox Proportional Hazards

37
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f2 DoE Analysis

4 =/ Generalized Regression for f2

4 Model Comparison

Response Validation
Show Distribution  Estimation Method Method
Mormal Standard Least Squares Mone
Mormal Best Subset AlCc
LogMormal Best Subset AlCc

2EKPA 38

Monzero

Parameters

AlCc BIC

8 15559517 141.20445
> 13686076 1347237

5

1306234 128.48635

General

ized

R5quare

0.6447116
0.6014858
0.0972659
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f2 DoE Analysis

4 =|LogNormal Best Subset with AICc Validation
[* Model Summary
4 5olution Path
) v e 5
145
3
wn
Il
o
E
& 2 G 140
= <
o
E
s
51
= 135
] —
130
0 1 2 3 4 5 6 7 0 1 2 3 4 5 ] 7
Mumber of Active Effects Number of Active Effects
£ Parameter Estimates for Original Predictors
Wald Prob >
Term Estimate StdError ChiSquare ChiSquare Lower93% Upper253%
(Polymer A-0.725)/0.15 Forcedin  3.5626664 01079872  1085.4423 <.0001* 3.3510153 3.7743176
(PolymerB-0.125)/0.15 Forced in  3.9983247 0.0831121 23143406 <.0001* 3.535428 4.1612215
Polymer A*Total Polymer 0 0 0 0 0
Polymer A*Compression Force 0 ] ] 0 ]
Polymer B*Total Polymer 0 0 0 0 0
Peolymer B*Compressicn Force 01876153 00718107  6.8258828 0.046860 0.2283616
Tetal Polymer*Compression Force -0.272834  0.0632256 18621302 -0.306734 -0.148014
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4 Actual by Predicted Plot

f2

f2 DoE Analysis

80—

70

60

50

40+

30

T
40 50 60 70
f2 Predicted

40
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f2 DoE Analysis

A= | Prediction Profiler

44,709 70
& (40,342
49,5449

¥

0.32173

Dasirabilit

Polyrer & Pelymer B Polymer Foerce Desirability

KPA 4l
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f2 DoE Analysis

£ = Prediction Profiler

88.099
2 [64.845,
119.69]

ility

0.75-;

0.990401 05
025

0

Desirab

0.725 0.275 Total Compressicn
Polymer A Polymer B Polymer Force Desirability
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Functional DoE Analysis (FDA)

E5l Disselution Dok - JMP

File Edit Tables Rows Cols DOE  Analyze Graph Tools Add-lns  View Window Help
R EE & i B P o
| w | Dizzolution Dok [>‘| q e
Design Custom Design =
B Medel
= Generalized Regression Polymer  Polymer Total Compression

- Set | Batch | Tablet A B Polymer Force Time | Dissolution

. 1A A0 1 0.825 0175 0.6 2500 60 17.0
ﬁ . 2 A Al 1 0.825 0.175 0.18 2500 120 26.7
=)Calumns (3/0) . 3(a A0 1 085 0175 0.16 2500 240 396
q . 4|A A0 1 0.825 0175 0.6 2500 360 54.6
th Set . 5/A  |ADT 2 0.825 0175 0.6 2500 60 223
:.Br:;j:t . 6|A A0 2 0.825 0175 0.6 2500 120 2548
A Polymer A %k . TlA A0 2 0.825 0175 0.6 2500 240 445
A Polymer B 3k . B|A  ADT 2 0.825 0175 0.6 2500 360 57.5
4l Total Polymer . 9lA  |AD1 3 0.823 0175 0.6 2500 60 12.7
 Compression Force 3 . 10 /A AO1 30825 0175 0.16 2500 120 285
A Time . 1A A0 30825 0475 0.16 2500 240 45,1
4l Disscluticn

. 12 |A  |AD1 3 0.825 0175 0.6 2500 360 52.9

43 .
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E¥l Dissolution Dok - JMP

Functional DoE Analysis (FDA)

Compression

Force Time | Dissolution
2500 a0 17.0
2500 120 26.7
2500 240 304
2500 360 54.6

File Edit Tables Rows Cols DOE | Analyze | Graph Tools Add-lns View Window Help
MR H s & _ & Distribution
S RE ol LB x  Fit¥byX
* | Dissolution DoE [ qq| Tabulate
Design Custom Design| ==
b Model Fa]  Text Explorer
b= Generalized Regression _ Polymer Polymer  Total
A Fit Model et A B Polymer
7
Predictive Modeling ] ! 0.825 0.173 0.1
= | Columns [9/0) Specialized Modeling ¥ L | Fit Curve
o, Screening ¥ Y. | Nenlinear
i Set Multivariate Methods b ;
il Batch ] @ Functional Data Explorer
 Tablet Clustering J .
al Polymer & 3 Quality and Process R %= | Gaussian Process
4l Polymer B 2k
4 Total Polymer 3k Reliability and Survival k| A | Tirne Series
¥ | C.Dmpression Force 3 Consumer Research » /¥ | Time Series Forecast
al Time
4 Dissclution Genetics Y| == | Matched Pairs

KPA

Insghts through analytics

Explores and processes functional
data, observed across a set of equally

or unequally spaced points.

2500 260 275

2500 ad 12.7

2500 120 285

2500 240 451

30 30 529
3’»
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Insghts through analytics

—~unctional DoE Analysis (FDA)

¢ Functional Data Explorer - IMP — O )4
Stacked Data Format | Rows as Functions  Columns as Functions
Stacked data format.
~Select Columns ~Cast Selected Columns into Roles ~Action
=8 Columns 4l Disscluticn QK
i Set optional numeric
R LOETGL FTLMIERT Cal |
i Baich
A Tablet
Al Polymer A | X, Input || A Time | Remove
Al Polymer B
4l Total Palymer | I, Functicn || ik Batch | IHI
| C_EI-rTIprEESI-DH Force Z, Supplementary| | 4 Polymer A Help
A Time 4l Polymer B
4l Dissclution A Total Polymer
4 Compression Force
| Freq || optional numeric |
| Validation || optional numeric |

N
an

o[> O~

m
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Insights through analytics

Functional DoE Analysis (FDA)

|# Dissolution Dok - Functional Data Explorer of Dissolution by Time - JIMP

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
HEadH 2aE . IBaR.ik2ee M rat2OSCO.

4 ~|Functional Data Explerer - Dissolution
4 |~ Data Processing
4 Initial data Plot 4 Steps

4 Cleanup

- Initial data

lime
Training ~ | [1-17 ~ | [4a] (]

50 200 35(B0 200 35B0 200 35B0 200 35B0 200 350
T T T T T T B B A A A A

[Remove Zeros| [Remove Value| [Remove Selected| [Remove Unselected

4 Transform

100 \ | Center |[standardize| [Range 0to 1]
E N Lo
50 . i : [ B |SquareRootH Square || Leg || Exp ||Negatlon“ Logit
4 H ! ' . . '
20 : ' P =
o 4 Align
100
E L , | Remove Lot Step] |Row Alignment] [Align Maximum| [Align Minimum) [Align Oto 1
60 ;! ' A ' [Align by Function| [ DTW
] i ' [
204 ¥ a6 A0S ' 4 Spectral
100 . L . [Savitzky-Golay]
E ' .
6o l: 1 ' vt \ 4 Target Functions
¢ ° 1 i b
20+ ATl A12 ' A14 s "
- ]
4 ’ =
1 i
60,
7 1
20 6 '

4 Summaries

4 Overall 4 Mean 4 Standard Deviation
Observations 408 100
Functions 7L g IRLE
Mean 55.835784 2 50 2
Standard Deviation 23121737 2 ° 3 159
M\m_mum 6.3 a! 40+ aﬂ 14
Maximum 99.1 20
T T T T BT
50 150 250 350 50 150 250 330
Time Time
AG [o]2m O~
=0

J

:f

mp
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Functional DoE Analysis

(FDA)

A issolution Dok - Functional Data Explorer of Dissolution by Time - Ji -
[ Dissol DoE-F I Data Explorer of Dissol by Time - JMP O X
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
HoRS = [EEYr - -k ik 2@ Mg A+ SO O.
4 ~|Functional Data Explerer - Dissolution
4 |~ Data Processing
4|Initial data Plot 4 Steps 4 Cleanup
= me ~ Initial data |Remove Zeros| [Remove Value| [Remove Selected| [Remove Unselected|
50 200 3560 200 3560 200 3550 200 3560 200 350 A Transform
PO A A S ST A U S T R S A A WA AR |
100 \ | Center |[standardize| [Range 0to 1]
1 . o
i ' H - -
60 , ' : , ] f |SqualeRaan Square || Log || Exp ||Negat|a|\“ Logit
q 1 L H ' !
20 H ANz H AN ANS
i AD3 AD4 ADS 4 Align
100
E ' ' [Row Al | [Align Maximum [Align Minimum| [Align 0to 1
t ! B Select target functions -
60| , ! i i ' g [Align by Function| [ DTW |
204, 4 a6 AD7 AD8 ag ! 0 - { Spectral
1007 . , ! ) Al Bavitzky-Golay]
] ! i ! a2 ;
60 : ! Lt L ' s I[TargetFunctlons
Eh ’ ! ! Al4
20+ A A12 ' A14 i 415
1o | \ ' Ald
1., ! RO1 v
60,
7 1
201 (.
4 Summaries
4/ Overall 4 Mean 4 Standard Deviation
Observations 408 100
Functions 7. g o 16
Mean sseases & 8
Standard Deviation 23121737 = °° | =2 154
Minimum 62 g 407 g,
Mazximum 99,1 20-
T T T 13 T T T T T
50 150 250 350 50 150 250 350
Time Time
N7 [e]am O~
=1

Jmp
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Insights through analytics

Functional DoE Analysis

(FDA)

|# Dissolution Dok - Functional Data Explorer of Dissolution by Time - JIMP
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
HEadH 2aE . IBaR.ik2ee M rat2OSCO.

4 ~|Functional Data Explerer - Dissolution
4 |~ Data Processing

4|Load Targets Plot 4 Steps 4 Cleanup
100 ~ | Initial data [Remove Zeros| [Remove Value| [Remove Selected| [Remove Unselected
! Load Targets
80 l A Transform
< . 1 | Center |[standardize| [Range 0to 1]
% 607 i l |SquareRootH Square || Log || Exp ||Negatlon“ Logit
2
5 a0 | I l
| 4 Align
20 | l Remove Lot Step] |Row Alignment] [Align Maximum| [Align Minimum) [Align Oto 1
] |Align by Function||  DTW
50 100 150 200 250 300 350 4 Spectral
Tine
Training v || 1-16 ~ | [4a] [mb] ATarget Functions

50 200 3560 200 3560 200 35B0 200 3560 200 350
T T T T A A A A M B '

100 '
B i . ! ;!
60| ' ' ! s i
1., o . 1
2008 " am |} ! HEY
100 . R ~
4 Summaries
4 Overall 4 Mean 4 Standard Deviation
Observations 384 100 17
Functions 16 c 80 5 16
Mean 56.176042 2 50 2
Standard Deviation 23.121213 = °° | 2 154
Minimum 63 F 40 £
Mazximum 99,1 20- 14
T T T T T T
50 150 250 350 50 150 250 330
Time Time
AQ [e[2m O~
=0

J
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Insights through analytics

Functional DoE Analysis

(FDA)

File Edit Tables Rows Cols DOE Analyze

Graph Tools Add

-Ins

|# Dissolution Dok - Functional Data Explorer of Dissolution by Time - JIMP

View Window Help

HEadH 2aE . IBaR.ik2ee M rat2OSCO.
4= i issolution
Sumnmaries
[ Modeis [ | B-splines ||| Fits 2 8-spline model to the data. | 4/Cleanup
Save Data P-Splines ~ | Initial data [Remove Zeros| [Remove Velue| [Remove Selected| [Remove Unselected
! Load Targets
Fourier Basis
] Local Data Filter
Wavelets 4 Transform
Redo 3
e el . Model Contrals . i : Center |||S‘tandard\ze|||rangeﬂto;|‘ ! !
- [Square Root| | Square Log Exp || Negation|[ Logit
Save Seript b Direct Functional PCA
S 40| ' I ¥
{ < Align
20| I l REre LastStepl |RawAhgnment| |Ahgn Maxlmum”AIlgn Mmlmum”AIlgn Oto1
l \Align by Function| DTW
T T T T T T T
50 100 150 200 250 300 350 4 Spectral
Time [Savitzky-Golay]
Training | 1-16 ~ EE‘ 4 Target Functions
50 200 35B0 2 3560 200 35B0 200 35B0 200 350
/N N v
100 ,
1 : . A I
60| ' ' H . i
E t 0 : N !
2043 " a0 ; ' a0
100 v
4 Summaries
4 Overall 4 Mean 4 Standard Deviation
Observations 284 100 17
Functions 16 c 80~ -
Mean s6176M2 .8 g 167
- 5 60 5
Standard Deviation 23.121213 = EREE
Mm@um 63 2 40 &
Maximum 99.1 20— 14—
T T T T T T T
50 150 250 350 50 150 250 350
Time Time
A0 [o|28 O~
=5J

Jmp
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Insights through analytics

Functional DoE Analysis (FDA)

[# Dissolution Do - Functional Data Explorer of Dissolution by Time - JMP - u]
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-ns View Window Help
BeEd s waEs Bae. l2ee|0¢ea+sOsSo o,
4 =|Functional Data Explorer - Dissolution
B-Spline on Load Targets
> Model Controls
4 Model Selection
100-] Legend 3100 Legend
— Prediction 3000- | — Step Functions
204 Knots — Linear
2000 ! —— Quadratic
_ ! — Cubic
£ 60 [Update Models| 2800 !
3 1
g Bic 27001
8 40 |
2600
1
20 2500-{!
1
24001
T T T T T T T i
50 100 150 200 250 300 250 2300
Time T T T T
m e 1.0 15 ! 25 20
lizininT ERC Number of Knots
50 200 3560 200 3560 200 3560 200 3560 200 350 [Fit Statistics
P T A A e ;
Degree 3
-2 Log Likelihood 22219618
Alce 22404431
BIC 22755176
) v Gov 0.0153268
Dissolution Std Dev  3.1397271
| Diagnostic Plots
I = Function Summaries
| Basis Function Coefficients
> Random Coefficients by Function
4 [=|Functional PCA
4 Eigenvalues 4 Eigenfunctions
FPC Eigenvalue 20 40 60 80 Percent C 100 03+
1 68414 08%  08%
2 1097 157%  90.6% 5 %0 . 2
3 299 043%  100% 5 60 SO0
3
g a0 g o] T----TET -
(=)
20+ 0.1
T T T T T T T T T T T T T T T T
50 150 250 350 50 150 250 35050 150 250 35050 150 250 350

Eigenfunction 1

Eigenfunction 2

Eigenfunction 3
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Insights through analytics

Functional DoE Analysis (FDA)

[#" Dissolution DoE - Functional Data Explorer of Dissolution by Time - JMP - o X
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
HPEH i VBRI 2R M A+ 2SO O,
4 = Functienal Data Explorer - Dissolution -
4(=|B-Spline on Load Targets
[> Model Controls
4 Model Selection
100-] “ Legend 3100 Legend
— Prediction 30001 — Step Functions
50 — -Knots , — Linear
2900 === Quadratic
- ! — Cubic
£ 60 Update Models| 2800 !
5 1
g Bic 270071
3 40 1
2600
20 2500 !
1
2400
T T T T T T T |
50 100 150 200 230 300 350 2300-
Time f T T T T
Thoe 1.0 15 i 25 20
Training 116 | [€][3] Number of Knots
S0 200 3560 200 3560 200 3560 200 3560 200 350 AFit Statistics
o S S T S T T T T
100 Knots 1
7 Degree 2
60 /‘ -2 LogLikelihood 22285756
3 / : v Alce 22570368
209F Aot Poand BIC 22021313
100 i ) v Gov 0.0152138
Dissolution Std Dev  3.1642067
|> Diagnostic Plots
[ = Function Summaries
| Basis Function Coefficients
> Random Coefficients by Function
4 [=|Functional PCA
4 Eigenvalues 4 Eigenfunctions
FPC Eigenvalue 20 40 60 80 Percent C i 100 02
1 60375 07.0%  07.0%
2 1196 169%  90.6% 5 80 _ 01
3 200 0.42%  100% 5 60 £ 4 //—
3 3
£ a0 LR
20-
024
T T R0 B S St A s e S B s e s
50 150 250 350 50 150 250 35050 150 250 35050 150 250 3%0
Mean 5 1 Eigenfunction 1 Eigenfunction 2 Eigenfunction 3
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Functional DoE Analysis (FDA)

50 200 3560 200 3560 200 35G0 200 356G0 200 350
P el

100

60 /.?/'/_l/./_"/""

20 ?"’;;:##,‘ AO2 AD2 T AQ4 ADS

100

60 - lf"f,,ﬂvf- ?f*,r'¢~w“‘ }#’,f’*,sﬂ* ‘#*##ﬂ*ﬂﬁﬂa

20 ,:*’;;:###J AQT ADS A09 *OA10

100

20 A1 Al2 Al3 Al4 Al5

100

ED_:///‘

204 A6

Insights throt nalytics
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Functional DoE Analysis (FDA)

{# Dissolution DoE - Functional Data Explorer of Dissolution by Time - JMP - o x
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help

iHeEdH  wam G _ i 2@ PAt L EISO O,

A=IF Data Exp -Di -
4 ~1B-Spline on Load Taraets
Model Selection »
Plot Basis i .
AFH e
Diagnostic Plots A13 Al4 A5 Fit Statistics
Knots 1
Function Summaries Degree 3
Basis Function Coefficients -2 Log Likelihood 22385756
——— Alcc 22570568
andom Coefficients BIC 22021313
Functional PCA P Gev 0.0152138
Dissolution Std Dev 3.1642067
Functional DOE Analysis Analyzes functional response DOE
data by modeling FPC scores using
Save Data experimental factors.
Remove Fit
[>'Random Coefficients by Function
4 [=|Functional PCA
4 Eigenvalues 4 Eigenfunctions
FPC FEigenvalue 20 40 60 80 Percent Cumulative 100-] 02+
1 69375 97.0%  07.0%
2 1196 1.60%  09.6% 5 807 L 0
3 200 0475 100% EE 5 o /-
2 ] K [
& 0.1
20
02
LI B T T T T T T T T T T T T T T T T T T T
50 150 250 350 50 150 250 35050 150 250 35050 150 250 350
Mean Eigenfunction 1 Eigenfunction 2 Eigenfunction 3
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Functional DoE Analysis (FDA)

[== TR B = N R S PR S RS

R D B RO T T
[= RN R R PR N R =R =]

Batch

AT
Anz2
A3
AD4
A0S
AdB
AT
A0S
A0S
AT0
Al
Al2
A1z
Al4
Al
AlG

Polymer
A

0.825
0.775
0.725
0775
0.875
0.775
0.775
0.825
0.825
0.875
0.875
0.825
0.725
0.725
0.775
0.825

Polymer
B

0175
0.225
0.275
0.223
0125
0.225
0.225
0175
0175
0125
0125
0175
0.273
0.275
0.225
0175

4 Eigenfunctions

Dissolution

Tota

Polymer
0.16

0.14
0.14
0.18
0.16
0.18
0.18
0.12
0.12
0.16
0.16
0.12
0.4
0.14
0.18
0.12

100
80
60
40
20

/////,”'

50 150 230
Mean

Weight

330

Compression

Force

54

2500
2300
1500
1500
1500
2500
1500
2300
2500
2500
1500
1500
2300
1500
2500
1500

Eigenfunction 1

Eigenfunction 2

P N

50 150 250 35050 150 2530 35050

150 250 350
Eigenfunction 3

Dissolution | Dissolution  Dissolution

FPC 1

377
1316
-204
-1.15
-151
4325
99.93
-109
-1
2216
-226
-331
82,16
-290
421.2
-343

FPC 2
-485
32.75
3778
17.76

-61
11.24
16.71
-116
10.64
-50.2
-376
13.58
59.97
-178
15.66
107

FPC 3
-5.36
11.98
-26.7
-18.2
-3.16
2,479
-1.11
13.62
19.92
-1.52
11.74
2037
-8.43
-40.6
5.832
19.15
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Functional DoE Analysis (FDA)

4 =~ |Functional DOE Analysis
<4 Generalized Regression for FPC Scores

[> = Generalized Regression
for Dissolution FPC 1

[> = Generalized Regression
for Disseolution FPC 2

[> =/ Generalized Regression
for Dissolution FPC 3

[* Diagnostic Plots
£ |~ |FDOE Profiler
100

63,4397
60

Dissolution

20

60
20
-20
-60

'
L
o
[ve)
T

r=)

Difference
from Target
RO

Integrated
Errar from
Target RO1

u o0 u
~ o «m
o o

0.5
Pol}frn55

u ™~ i
- o ™~
= =
0.2
Pclymer B

012

0.18

1600
1800
2000
T 2200
2400

]
3

Compressicn
Force
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Functional DoE Analysis (FDA)

< Generalized Regression for FPC Scores
4 |~/ Generalized Regression for Dissolution FPC 1
4 »*|Normal Best Subset with AlCc Validation
4 Solution Path

s00F——— Y 220 Y Reset Solution|
m @
® 300
E
= 220
Y 200 e
£ < 215
g 100
3 210 4 Eigenfunctions
0 100 02
205 — ’
c 80 0.1
0o 1 2 3 4 5 & 7 1z 3 4 5 & 71 S w0 =
Mumber of Active Effects Mumber of Active Effects g 40 g 0 —
a -0.1
4 Parameter Estimates for Original Predictors 20 02
L Frbe 50 150 250 330 50 150 250 35050 150 250 35050 150 250 350
Term Estimate  StdError  ChiSquare  ChiSquare Lower95%  Upper95% Mean Eigenfunction 1 Eigenfunction 2 Eigenfunction 3
(Polymer A-0.725)/0.15 Forcedin -22.91845 26485752  0.8133%964 0.3665 -75.82757 27.994671
(PolymerB-0.125)/0.15 Forcedin  21.35432  15.16401 1.9830043 0.1591 -8.266394 51.073233
Polymer A*Total Polymer 17973706 52.22562  11.844263 0 77376723 28209739
Polymer A*Compression Force 18851742 26.823650  49.393171 135.94401 241.00082
Polymer B*Total Polymer 27197377 36417342 55.774737 200.58709 343.35044
Polymer B*Compression Force 17043066 15599815  119.39045 “ 1% 139.87508 201.02535
Total Polymer*Compression Force 0 0 0 1.0000 0 0
Normal Distribution Wald Prob >
Parameters Estimate Std Error ChiSquare ChiSquare Lower 95% Upper93%
Scale 73066154 18560094 15.496372 0 36.687275  109.44503
[/ =/Generalized Regression
for Dissolution FPC 2
[/ =/Generalized Regression
for Dissolution FPC 3 56 "f’
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Insights through analytics

Functional DoE Analysis (FDA)

£ Diagnostic Plots
4 Actual by Predicted Plot <4 Residual by Predicted Plot
100 1
60—
B0 40+
E 20 -
= i
,g 60 ‘ ! & ;e .
= . 1 = |
o . s 0 ﬂ—‘—‘—‘—m—l—lﬂ—q—'—'—.—h—"
7 . = [
& ’ ) ER ‘ H
° 40 s . g -20-
a ]
l =40
20 1
- -60
T ! T ! T T T : ’ T ! T ’ T ! T ! T
20 40 60 &0 100 20 40 60 80 100
Dissclution Predicted Dissclution Predicted
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Functional DoE Analysis (FDA)

< = FDOE Profiler

Optimization and Desirability

4 Desirability Functions

Assess Vaniable Importance

Simulator
Design Space Profiler

Interaction Profiler

Confidence Intervals
Sensitivity Indicator

Profile at Boundary

Reset Factor Grid

Factor Settings
Default N Levels

Output Grid Table
Cutput Random Table

Alter Linear Constraints

r Maximize Desirability

Maximize and Remermber
Maximization QOptions
Maximize for Each Grid Point

Set Desirabilities

Sets the current factor values to

~ maximize the desirability functions.

i o n
I~ @ r o
=] = o =
0.8 0.2
Pobymer & Polymer B
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Functional DoE Analysis (FDA)

4 =|FDOE Profiler

Dissolution

Difference
from Target

Integrated

Error from

Target RO1

50497091

RO

0.195493

3707747

100

60—

20

60 -
20—
_20: ’
60—

600
400
200

0-

210 0.725 0.275 Total Compressicn
Time Polymer A Polymer B Palymer Force
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Functional DoE Analysis (FDA)

Polymer | Polymer  Total
Formulation A B Polymer
2 0.725 0.275 0.12
FDokE 0.725 0.275 0.17
60

Compression
Force

2500
1700
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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

61 .
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Curve DoE Analvsis (NLR)
4 =~ \Weibull Growth

A Prediction Model
()
g« 1-Exp|-

\ \ /)

a = Asymptote
b = Inflection Point
c = Growth Rate

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)

Polymer | Polymer Total Compression Inflection Growth
Batch A B Polymer Force Asymptote Paoint Rate

1A 0.825 0.175 0.16 2500 1408 1043 0.733
2 |AD2 0.775 0.225 0.14 2500 1047 2825 0.938
3 |A03 0.725 0.275 0.14 1300 a7.08 1075 1.311
4 A04 0.775 0.225 0.18 1300 7878 1281 1.17
5| A0S 0.875 0,125 0.16 1300 9169 1045 0.622
6 |ADG 0.775 0.225 0.18 2500 6305 2481 1.454
T A7 0.775 0.225 0.18 1300 8761 1938 0.938
8| A0S 0.825 0.175 0.12 2500 150.7 5215 0.534
0| A0g 0.825 0.175 0.12 2500 2576 2221 0.493
10 1 A10 0.675 0,125 0.16 2500 1994 1963 0.565
11 | A1 0.875 0.125 0.16 1300 1396 3653 0.44
12 |A12 0.825 0.175 0.12 1300 1358 2352 0.553
13 A13 0.725 0,275 0.14 2500 79.21 158 1.296
14 A14 0.725 0.275 0.14 1300 86.17 £3.28 1.356
15 A15 0.775 0.225 0.18 2500 7312 2602 1.438
16 AlG 0.825 0,175 0.12 1300 1316 2079 0.555
17 |RO1 . . . . 00.65 1994 1.744
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Curve DoE Analysis (NLR)

5] Dissolution DoE - JMP

File Edit Tables Rows

iSRS @’

Cols

DOE  Analyze Graph Tools Add-Ins  View Window Help

VEEEE L

ARG oM 40 nEA _
| Dissolution DoE |>| q e
Design Custom Design F
b Model
| Columns (9/0) Total Compressian . . .
Set Batch Tablet Polymer A |Polymer B | Polymer Force Time | Dissolution
a TEe A Ale 4 0.825 0175 0.12 1500 360 958
th, Set 37T A Ald 5 0.825 0175 0.12 1500 60 533
:_?_:;T:t 378 A Ale 5 0.825 0175 0.2 1500 120 69.2
A Polymer A % 379 A Ale 5 0.825 0175 0.12 1500 240 878
A PolymerE % 380 A Ale 5 0.825 0175 0.12 1500 360 980
4l Total Polymer 3¢ 381 (A Ale 6 0.825 0.175 0.12 1500 60 537
4l Compression Force 3¢ 382 A A6 6 0.825 0.175 0.12 1500 120 696
‘Ti_me . 383 A Ald ] 0.825 0175 0.12 1500 240 889
4l Dissclution
354 A Ale 6 0.825 0175 0.2 1500 360 G991
38 R RO1 1 . . . . 60 19.7
38 R RO1 1 . . . . 120 372
387 |R RO1 1 . . . . 240 633
388 R RO1 1 . . . . 360 738
389 R RO1 2 . . . . 60 242
390 R RO1 2 . . . . 120 340
391 |R RO1 2 . . . . 240 644
~|Rows 392 R RO1 2 . . . . 360 703
All rows 408 303R ROT 3 . . . . 6D 220
g:!:?fﬁje:d g 394 R RO1 3 . . . . 120 374
Hidden 0 393 |R RO1 3 . . . . 240 635
Labeled 0 3% R RO1 3 . . . . 360 803
207 B RA1 A . . . . AN 184

6]z Ov
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Insights through analytics
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Curve DoE Analysis (NLR)

2] Dissolution Dok - IMP
File Edit Tables Rows
R EH B
I RE cH A

Cols

DOE  Analyze

i@
|

Graph Tools Add-Ins  View Window Help

EHEr .

|= | Dissolution DoE |>| q =

Design Custom Design F

= Model

[=|Columns (9/1) Total Compression ) ) )

— Batch Tablet | Polymer A PolymerB Polymer Force Time | Dissolution

< 376 A Ale 4 0.825 0.175 0.12 1500 360 958

th Set . 377 A Ale 5 0.825 0.175 0.12 1500 60 533

:'Bl'a:j:t . 378 A Ale 5 0.825 0.175 0.12 1500 120 69.2

a

Al Polymer A . 379 A Alg 5 0.825 0173 0.12 1500 240 878

A Polymer B 3 . 380 A Alg 5 0.825 0173 0.12 1500 360 as0

4 Total Polymer 3¢ 381 AlB 5] 0.825 0173 0.12 1500 60 537

4l Compression Force % . 382 A Fill 3 0.175 0.12 1500 120 696

A Tirme

4 Divsalution . 383 A Color Cells > 0.175 0.12 1500 240 889
. 384 A Select Matching Cells 0173 0.12 1500 360 Q91
. 385 R S . . . 60 19.7
. 286 R Cut . . . 120 372
. 387 R . . . 240 633

Copy

. 383 R . . . 380 738
. 389 R pacte . . . 60 212
. 390 R Clear . . . 120 340
. 391 R Edit . . . 240 644

[>|Rows . 392 R e - . . 380 703

';*”lfc':‘:j 40? . 303 R RO 3 . . . . &0 220

elec

Excluded 0 . 304 R RO1 3 . . . . 120 371

Hidden ol - 385 R RO1 3 . . . . 240 655

Labeled 0] = 396 R RO1 3 . . . . 360 8035
- 207 B RO1 A - - - - AN 184
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Insights through analytics
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Curve DoE Analysis (NLR)

2] Dissolution Dok - IMP - X

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help

RS Rall O BEEE e,

T IR T -V -

|= | Dissolution DoE |>| q

Design Custom Design

= Model

=]Col 071 | Total Compression

(s (] Batch Tablet | Polymer A PolymerB Polymer Force Time | Dissolution

< Alg 4 0.825 0.175 0.12 1500 360 958

il Set Alg 5 0.825 0.175 0.12 1500 (0] 53.5

. Batch A A6 5 0.825 0.175 0.12 1500 120 60.2

A Tablet

4 Polymer A 3 Hide and Exclude 0.825 0.175 0.2 1500 240 878

A Polymer B 3% © Exclude/Unexclude 0.825 0.175 0.2 1500 360 980

4 Total Polymer 3¢ ) ) 0.825 0175 012 1500 60 537

4l Compression Force 3 & Hide/Unhide 0.825 0175 012 1500 120 696

: '[I')l.me uti ¢ Label/Unlabel 0.825 0175 012 1500 240 889

sseten Colors v | o 0175 012 1500 360 991
. . . . . 60 19.7
Markers r

. . . . .« 120 372
- Color Rows by Row State . . . . 240 633
. Select Matching Cells . . . . 360 738
* Invert Selection * * * * 60 242
. R . . . . 120 340
. ear Row States . . . . 240 644

[*|Rows . Add Rows... . . . . 360 703

All rows 408 o . . . .

Selected 33 Delete Rows ] SE ;i?

Excluded 0 : : : : :

Hidden o - 395 |R RO1 3 . . . . 240 633

Labeled 0 » 396 R RO1 3 . . . . 360 805
- 207 B RO1 A - - - - AN 184

|o[e OO~

KPA 66

Insights through analytics

J

:f

mp

STATISTICAL
DISCOVERY



Curve DoE Analysis (NLR)

2] Dissolution Dok - IMP X
File Edit Tables Rows Cols DOE | Analyze | Graph Tools Add-lns  View Window Help
EHRE | G _[E Distribution
BRE ol L a@ [« FitVbyX
= | Dissclution DoE |>| 4 Tabulate
Iies:&lr;dEI Custom Design Text Explorer
) Total Compression
— (et ) | - A Fit Model Polymer A  Polymer B Polymer Force Time | Dissolution
i ¢ @ - . 0.825 0175 0.12 1500 360 958
ik oet R Predictive Modeling 4 inn n cac
ik Batch . o| Specialized Meodeling v ||~ | Fit Curve Fits a variety of built-in nonlinear
:-pra?le': A% Y Screening *| .| Nonlinear modfls. o o
olyrer
. Multivariate Methods LA 1500 360 a80
4l Polymer B 3 o . [#* | Functional Data Explorer
4 Total Polymer 3¢ ¢ 8 Clustering > 1500 60 237
F C_DmP'ESSiE’” Force % ¢ 8 Quali . N %= | Gaussian Process 1500 120 696
‘Tl.me . : ® uality and Process 1500 240 889
 Dissolution . ® Reliability and Survival b k| Time Series 1500 360 99,1
. Consumer Research v | J¥ | Time Series Forecast . 60 19.7
: Genetics Y| == | Matched Pairs : 120 i
. . 240 633
. 388 R RO1 1 . . . . 380 738
. 389 R RO1 2 . . . . 60 24.2
. 390 R RO1 2 . . . . 120 340
. 391 R RO1 2 . . . . 240 G4
> |Rows . 392 |R RO1 2 . . . . 360 703
?”l o 403 . 303 R RO 3 . . . + 60 220
P a1l ® 38R ROT 3 . . . < 120 371
Hidden g4 ® 395 |R RO1 3 . . . . 240 633
Labeled 0 e 396 R RO1 3 . . . . 360 803
- 207 e RO1 A - - - - AN 124
|o[e OO~
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Curve DoE Analysis (NLR)

L Fit Curve - IMP —

O ot
Fits a variety of built-in nonlinear medels,
~5Select Columns - Cast Selected Columns into Roles ————— - Action
=11 Columns | Y, Response || 4 Dissolution | 0K
th Set
X, Regressor dl Time Cancel
ik Batch d
Ml Tablet Grou ik Batch
p
: ﬁu:}rmer: \Z, Supplementary| | oo fional Remove
clyrmer
4 Total Polymer
4 Compression Force
A Time - _ _ S—
4 Dissolution | Weight || aptional numeric |
4 CDoE Dissolution Predictor | Freg || aptional numeric |
4l Reference Predictor :
| By | opfional

1
4

[l
¥

») 68 .
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A = Fit Curve

4 Plot

Dissolution

Curve DoE Analysis (NLR)

o
(]
|

Ln
[~}
|

.
]
|

V8]
=]
1

[
[
|

Time
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Curve DoE Analysis (NLR)

|/~ Dissolution Dok - Fit Curve of Dissolution by Time 2 - IMP — O *

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins  View
Window Help

HeEdE LBaE . iIBaF. ke PAT

£ = Fit Curve

Polynomials 4 i
| Sigmoid Curves » Legistic Curves »
Exponential Growth and Decay 4 Probit Curves 3
Peak Models 4 Fit Gompertz 3P
Pharmacokinetic Models 4 Fit Gompertz 4P
Rate Equations D Fit Weibull Growth i
1

Fit Antoine Equation

Dissolution Curve 4

i  Local Data Filter

Redo 4
Platform Preferences »
Sawve Script 3
L]
.
20+ H
T T T T T T
50 100 150 200 250 200 350
Time
70 [o|e8 O~
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Curve DoE Analysis (NLR)

4 = |Fit Curve
4 Model Comparison

4 Plot

80—

-ku

70 f
. P
o -~

40 ¥
H/,f .

30+

Dissolution

20§

T
50 100 150 200 250 300 350
Time
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Curve DoE Analysis (NLR)

A = Weibull Growth

Plot Actual by Predicted
Plot Residual by Predicted
Profiler
Save Formulas J Save Prediction Formula Create a new data column with
Custom Inverse Prediction Save Std Error of Predicted ? rnigiazp;r:dr;l?:; ij:mif:s inserted
Remove Fit Save Parametric Prediction Formula 7739
Growth Rate 1144326 0.0098485 Save Residual Formula 0235
[> Correlation of Estimates Save Studentized Residual Formula
[> Covariance of Estimates Save First Derivative
Save Std Error of First Derivative
Save Inverse Prediction Formula
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Curve DoE Analysis (NLR)

Total Compression Reference

Set Batch Tablet Polymer A Polymer B | Polymer Force Time | Dissolution Predictor
a8 14 A01 1 0.825 0.175 0.16 2500 60 17.0 20.27
B8 2 A A1 1 0.825 0.175 0.16 2500 120 26.7 3554
88 3.4 A1 1 0.825 0175 0.16 2500 240 306 64,32
B8 44 A1 1 0.825 0.175 0.16 2500 360 54.6 7706
B8 5 A A1 2 0.825 0.175 0.1 2500 60 223 2027
88 6 A A1 2 0.825 0,175 0.16 2500 120 259 3554
@8 7 A A01 2 0.825 0.175 0.16 2500 240 448 64,22
88 A A1 2 0.825 0.175 0.18 2500 260 57.5 7706
88 9 a A01 3 0.825 0.175 0.16 2500 60 12.7 20.27
@& 104 A1 3 0.825 0.175 0.16 2500 120 285 3554
a8 114 A1 3 0.825 0175 0.16 2500 240 451 64,32
@8 12 A A1 3 0.825 0.175 0.16 2500 360 52.9 7706
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Curve DoE Analysis (NLR)

Total Compression Reference

Set Batch Tablet Polymer A Polymer B | Polymer Force Time | Dissolution Predictor
1[Ny 1 0.825 0.175 0.16 2500 60 17.0 20.27
B Ao 1 0.825 0.175 0.16 2500 120 26.7 3884
A ADT 1 0.825 0.175 0.16 2500 240 396 6432
[ 4 [N 1 0.825 0.175 0.16 2500 360 54.6 7796
B Ao 2 0.825 0.175 0.16 2500 60 223 20.27
B Ao 2 0.825 0.175 0.16 2500 120 259 38,84
B oo 2 0.825 0.175 0.16 2500 240 445 64.32
. Ao 2 0.825 0.175 0.16 2500 360 57.5 7796
Bl a0 3 0.825 0.175 0.16 2500 60 12.7 20.27
10 EYEENY 3 0.825 0.175 0.16 2500 120 285 3884
11 CYENY 3 0.825 0.175 0.16 2500 240 45.1 6432
[ 12 [N 3 0.825 0.175 0.16 2500 360 52.9 7796
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Curve DoE Analysis (NLR)

[l Dissolution Dok - JMP O b
File Edit Tables Rows Cels DOE | Analyze | Graph Tools Add-lns  View Window Help
RO H| G L Distribution
HBeEoH| - @ [¥x  FitYbyX
= | Dissolution Dok [>| 4 ig| Tabulate
Design Custom Design %5 Text Explorer
= | Columns (10,/0) | ) Total Compression Reference
Q, - = Fit Model Polymer A Polymer B | Polymer Force Time | Dissolution Predictor
i 5=t . rRen sk ! 0.825 0,173 0,16 2500 60 17.0 2027 ”
th Batch . — - - sz P g 3584
Al Tablet . Specialized Modeling v |2 | FitCurve Fits a variety of built-in nonlinear 6432
ll Polymer A 3¢ . Screening 3 \_ Nonlinear modle_ls. - 7706
il Polymer B 3 . Multivanate Methods L3I . 2500 &0 223 2027
ll Total Polymer 3¢ i [ | Functional Data Explorer
al Compression Force 3 °* Clustering r 2300 120 259 3554
Al Tirme * Quali dp 5 e | Gaussian Process 2500 240 445 64.32
d Dissolution . ey i s 2500 360 57.5 7796
dll Reference Predictor o 3¢ . Reliability and Survival r| b | Time Series 2500 50 127 2027
. Trpee esends v | /¥ | Time Series Forecast 2500 120 2835 3884
. Genetics oll = ) 2500 240 45.1 64.32
8 . == | Matched Pairs 2500 360 53.0 7796
Al rxss 208l " 12 (A AD1 4 0.825 0,173 0,16 2500 60 187 2027
Selected ol * 14/ a0l 4 0.825 0.175 0.16 2500 120 280 3884
Excluded 0| » 15 (A AO1 4 0.825 0.173 0.16 2500 240 430 6432
Eﬂdleef; g . 164 AO1 4 0.825 0.175 0.16 2500 260 525 7796
® . 17 A A1 5 0.825 0173 0.16 2500 a0 19.0 2027 N
52 Ov
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Curve DoE Analysis (NLR)

~5elect Columns

L Fit Curve - IMP

Fits a variety of built-in nonlinear medels,

[*110 Columns

th Set

ik Batch

4 Tablet

A Polyrner &

4 Polymer B

4 Total Palymer

4 Compression Force
A Time

~ Cast 5elected Columns into Roles

|
*

~Bction

| Y, Response ||‘ Disscluticn

K

| X, Regressor ||‘T|'me

| Group

||‘ Batch

Cancel

|I, Supplementaq,r| 4 Polymer A

al Polymer B
4l Total Polymer
A Compressicn Force

Remow

4l Dissclution | Weight || aptional numeric
4l Reference Predictor | Freq || optional numeric
| By | optional

ol ik

4
[l
¥
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Curve DoE Analysis (NLR)

|/ Dissolution Dok - Fit Curve of Dissolution by Time - JMP — [m] x
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help

Ml 2REO . BaE . R 22e|NsrA+z|ESC O,

4 = Fit Curve -

A Plot
4 = Weibull Growth
[ Prediction Model
[ Summary of Fit
[ Parameter Estimates.

4 Plot
Legend
—Aa01 —AI3
- — A0 —Al4
& —a03 —AlS
E —A04 — Al
2 —A05 —RO1
& — A0
— A07
— A08
T T T T T T T ——A09
50 100 150 200 250 300 3% 2 A0
Time _Q:;
60|
n"'_._.——lk.’J-/‘ .,0-""-_-.
60
4W-.—-‘ r‘/—r—"
60|
! H__—-o——-‘
60|
“’,/r-—‘
so—r./vf“
N [N [

T 11
50150 250 50150 250 50150 250 50150 250

@23 O~
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Curve DoE Analysis (NLR)

|/ Dissolution Dok - Fit Curve of Dissolution by Time - JMP — [m] x

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
IQEH 2B EO . BaE. k20| raA+|@ISC O,

4 (= Fit Curve B
4 Plot
4 [=|Weibull Growth
Test Parallelism
Compare Parameter Estimates
Equivalence Test

Curve DOE Analysis

Make Parameter Table Creates a summary table of

parameter estimates,

Plot Actual by Predicted 1 —Al3

—AlZ —Al4

60
2

Plot Residual by Predicted
—AQ3 —Al5
Profiler RS, Y — ¥
—AQ5 —R01
Save Formulas 3 — 06
Custom Inverse Prediction — AT
. —ADS
Remove Fit — AGD
T T
S0 100 150 200 250 200 350 —ﬁ:?
Time A2
60 L el
2
S0 | e
s
60 1"""'—-"“__—-0——-‘
4
60 ’,/-‘
4 r./l"“

Lo T T o O O I O A O
50150 250 50150 250 50150 250 50150 250

@23 O~
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Curve DoE Analysis (NLR)

Polymer | Polymer Total Compression Inflection Growth
Batch A B Polymer Force Asymptote Paoint Rate

1A 0.825 0.175 0.16 2500 1408 1043 0.733
2 |AD2 0.775 0.225 0.14 2500 1047 2825 0.938
3 |A03 0.725 0.275 0.14 1300 a7.08 1075 1.311
4 A04 0.775 0.225 0.18 1300 7878 1281 1.17
5| A0S 0.875 0,125 0.16 1300 9169 1045 0.622
6 |ADG 0.775 0.225 0.18 2500 6305 2481 1.454
T A7 0.775 0.225 0.18 1300 8761 1938 0.938
8| A0S 0.825 0.175 0.12 2500 150.7 5215 0.534
0| A0g 0.825 0.175 0.12 2500 2576 2221 0.493
10 1 A10 0.675 0,125 0.16 2500 1994 1963 0.565
11 | A1 0.875 0.125 0.16 1300 1396 3653 0.44
12 |A12 0.825 0.175 0.12 1300 1358 2352 0.553
13 A13 0.725 0,275 0.14 2500 79.21 158 1.296
14 A14 0.725 0.275 0.14 1300 86.17 £3.28 1.356
15 A15 0.775 0.225 0.18 2500 7312 2602 1.438
16 AlG 0.825 0,175 0.12 1300 1316 2079 0.555
17 |RO1 . . . . 00.65 1994 1.744
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Curve DoE Analysis (NLR)

|/ Dissolution Dok - Fit Curve of Dissolution by Time - JMP — [m] x
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help

IQEH 2B EO . BaE. k20| raA+|@ISC O,

4 = Fit Curve -

4 Plot

4 [=|Weibull Growth

Test Parallelism

Compare Parameter Estimates
Equivalence Test

Curve DOE Analysis

Make Parameter Table

60
2

Legend
Plot Actual by Predicted —A0T —AI3
Plot Residual by Predicted ——A02 —Al4
—AQ3 —Al5
Profiler — AD4 —AlE
—AQ5 —R01
Save Formulas ] — ADB
Custom Inverse Prediction — A7
. —ADS
Remove Fit —— AOD
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Curve DoE Analysis (NLR)

£ = Curve DOE Analysis

[» Generalized Regression
for Model Parameters

[* Diagnostic Plots

[ CDOE Fit
4 = CDOE Profiler
100
E
£ 54.8
= 60
o
v
Aa
= 20
- &M@ s ° = 5 ° 5 SoooSoSoo BR889F
0.15 2000
195 0.8 0.2 Total Compressicn
Time Polymer A Polymer B Palymer Force

81

Jmp

STATISTICAL
DISCOVERY



Curve DoE Analysis (NLR)

£ Diagnostic Plots

4 Actual by Predicted Plot
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Curve DoE Analysis (NLR)

£ =/ Generalized Regression for Asymptote
4 = LogNormal Best Subset with AlCc Validation

4 Solution Path

< Parameter Estimates for Original Predictors

Wald Prob =
Term Estimate StdError ChiSquare ChiSquare Lower95%  Upper 95%
(Polymer A-0.725)/015 Forced in 50876368 0.0793939 47063703 <0001 49320277 5.24324681
(Polymer B-0.125)/0.15 Forced in - 4.3296224  0.0600676 519541 <.00071* 4.2118921 44473527
Polymer A*Total Polymer -0.414667 01144704 13136172 0.0003* -0.638908 -0.190427
Polymer A*Compression Force 0.2397074 0.0718006  11.145676 0.0008 0.0959808 0.380434
Palymer B*Total Polymer 0 ] 0 1.0000
Polymer B*Compression Force 0 0 0 1.0000 c
Total Polymer*Compression Force 0 ] 0 1.0000 Time
LogMormal Wald Prob > as«|1-Exp|-
Distribution Parameters  Estimate 5tdError ChiSquare ChiSquare Lower 95% Upper 95% b
Scale 01681744 00210398 63.590567 <,0007 01269372 0204117
P '=/Generalized Regression for Inflection Point
a = Asymptote
[* = Generalized Regression for Growth Rate b = Inflection Point
c = Growth Rate
83 Ph
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Curve DoE Analysis (NLR)

4 =/ Generalized Regression for Inflection Point

4 = LogNormal Best Subset with AlCc Validation
4 Solution Path

£ Parameter Estimates for Original Predictors

Wald Prob =
Term Estimate StdError ChiSquare ChiSquare Lower95% Upper953%
(Polymer A-0.725)/015 Forced in 6.6114613 0.2254624  8530.80733 <.00071* 6.1695632 7.0533505
(Polymer B-0.125)/0.15 Forced in 47439733 01219389  1313.06738 <.00071* 4.5040432 49830133
Paolymer A*Total Polymer ] 0 ] 1.0000 ] 0
Polymer A*Compression Force 11778766 0.2041102 33.30198 <.0001* 07778279 1.5779254
Palymer B*Total Polymer ] 0 0 1.0000
Palymer B*Compressicn Force ] 0 0 1.0000 c
Tetal Polymer*Compression Force ] 0 ] 1.0000 Time
LogNormal Wald Prob > as|1-Exp|-
Distribution Parameters  Estimate 5td Error ChiSquare ChiSquare Lower 95% Upper 953 b
Scale 03991865 0.0737269 20.315666 <0001% 02546845  0.543688

a = Asymptote
b = Inflection Point
c = Growth Rate
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Curve DoE Analysis (NLR)

A +*|Generalized Regression for Growth Rate

A = LogNormal Best Subset with AlCc Validation
A Solution Path

£ Parameter Estimates for Original Predictors

Wald Prob >
Term Estimate S5td Error ChiSquare ChiSquare Lower95% Upper 95%
(PelymerA-0.725)/0.15 Forced in -0.716675  0.05361331 163.0071 <.0001* -0.826654 -0.606656
(PolymerB-0.125)/0.15 Forced in 0.3420244  0.0434337  62.000733 <.0001* 0.2568958 0.4271529
Polymer A*Total Polymer 04241638 0.05%4451  50.913822 <.00071* 0.307e536 0.5406739
Pelymer A*Compressicn Force 0 ] ] 1.0000 0 ]
Polymer B*Total Polymer 0 ] ] 1.0000
Palymer B*Compressicn Force 0 0 ] 1.0000 c
Total Polymer*Compression Force 0.0928003 0.0337311 7.5836617 0.0059* Time
LogNormal Wald Prob = a«|1-Exp|-
Distribution Parameters  Estimate 5td Error ChiSquare ChiSquare Lower95% Upper95% b
Scale 0.1035127 0.07402 544309018 =0007*  0.0760156  0.1310098

a = Asymptote
b = Inflection Point
c = Growth Rate
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Curve DoE Analysis (NLR)

T
F 5.@8763690244486 * ((:Polymer A - ©.725) / ©.15) + 4.32962237609893 * ((:Polymer B - ©.125) / 8.15) + ((:Polymer A - 8.725) / 8.15) * (((
:Total Polymer - @.15) / ©.83) * -8.414667337719225) + ((:Polymer A - 2.725) / ©.15) * (((:Compression Force - 200@) / 5@8) * ©.239707444419611)
+ @.1681744439@3471 ~ 2 J 2
) * (1 - EBxp(
-(:Time / Exp(
6.61146132683804 * ((:Polymer A - @.725) [ 0.15) + 4.74397829394421 * ((:Polymer B - @.125) / ©.15) + ((:Polymer A - @.725) / @.15) * (((
:Compression Force - 2@@@) / 5e@) * 1.17787664%23659%) + 0.393186546036449 ~ 2 / 2
)y~ Bap(
-8.716674955682227 * ((:Polymer A - ©.725) / ©.15) + 8.342824361999155 * ((:Polymer B - 8.125) / ©.15) + ((:Polymer A - @.725) / @.15) * (((
:Total Polymer - @.15) / 0.83) * 8.424163753548414) + ((:Total Polymer - ©.15) / @.83) * (((:Compression Force - 28@@) / 5@e) *
09.8928902831533859) + @.1@35127@8322975 ~ 2 f 2

lime

b

a«1-Exp|-

a = Asymptote
b = Inflection Point
c = Growth Rate
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Curve DoE Analysis (NLR)

xp(

F 5.@8763690244486 * ((:Polymer A - ©.725) / ©.15) + 4.32962237609893 * ((:Polymer B - ©.125) / 8.15) + ((:Polymer A - 8.725) / 8.15) * (((
:Total Polymer - @.15) / ©.83) * -8.414667337719225) + ((:Polymer A - 2.725) / ©.15) * (((:Compression Force - 200@) / 5@8) * ©.239707444419611)
+ 8.168174445983471 ~ 2 [ 2

P E——

-(:Time / Exp(
£.61146132683894 * ((:Polymer A - ©.725) / 8.15) + 4.74397820394421 * ((:Polymer B - ©.125) / ©.15) + ((:Polymer A - 8.725) / 2.15) * (((
:Compression Force - 2@80) / 500) * 1.17787664936899) + 0.399186546036449 ~ 2 / 2

T ee
-@.716674955688227 * ((:Polymer A - ©.725) / ©.15) + @.342024361999155 * ((:Polymer B - 8.125) / 8.15) + ((:Polymer A - 8.725) / @.15) * (((
:Total Polymer - @.15) / 0.83) * 8.424163753548414) + ((:Total Polymer - ©.15) / @.83) * (((:Compression Force - 28@@) / 5@e) *
09.8928902831533859) + @.1@35127@8322975 ~ 2 f 2

lime
ae«1-Exp]|-

a = Asymptote
b = Inflection Point
c = Growth Rate
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Curve DoE Analysis (NLR)

xp(

F 5.@8763690244486 * ((:Polymer A - ©.725) / ©.15) + 4.32962237609893 * ((:Polymer B - ©.125) / 8.15) + ((:Polymer A - 8.725) / 8.15) * (((
:Total Polymer - @.15) / ©.83) * -8.414667337719225) + ((:Polymer A - 2.725) / ©.15) * (((:Compression Force - 200@) / 5@8) * ©.239707444419611)

+ 8.168174445983471 ~ 2 [ 2

) = (1 - Exp(
-(:Time / Exp(
£.61146132683894 * ((:Polymer A - ©.725) / 8.15) + 4.74397820394421 * ((:Polymer B - ©.125) / ©.15) + ((:Polymer A - 8.725) / 2.15) * (((
:Compression Force - 2@80) / 500) * 1.17787664936899) + 0.399186546036449 ~ 2 / 2

e Exnl
-@.716674955688227 * ((:Polymer A - ©.725) / ©.15) + @.342024361999155 * ((:Polymer B - 8.125) / 8.15) + ((:Polymer A - 8.725) / @.15) * (((
:Total Polymer - @.15) / 0.83) * 8.424163753548414) + ((:Total Polymer - ©.15) / @.83) * (((:Compression Force - 28@@) / 5@e) *
09.8928902831533859) + @.1@35127@8322975 ~ 2 f 2

lim

b

ae«1-Exp]|-

a = Asymptote
b = Inflection Point
c = Growth Rate
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Curve DoE Analysis (NLR)

CDoE Dissolution Predictor - Reference Predictor
100 «

Reference Predictor
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Curve DoE Analysis (NLR)

# Profiler - JMP

-Select Columns

Explores how the factors affect the response formulas.

[*]12 Columns

i Set

il Batch

A Tablet

dl Polymer A

dl Polymer B

4l Total Polymer

4 Compression Force
Al Time

4l Dissclution

4l CDoE Dissolution Predictor
4l Reference Predictor

B PercentDifeence ____ __

Expand Intermediate Formulas

- Cast Selected Columns into Roles

%, Prediction meula|

|
.

-Action

4l Percent Difference

optional numeric

Cancel

Maoise Factors

All'Y Columns must have formulas. Specify Moise
Factors only if you want to study robustness (flatness)
with respect to transmitted variaticn from these factors,

aoptional numeric

Remow

ael i

@2 O

KPA
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Curve DoE Analysis (NLR)

Profiler

£ = Predict

-

4
aouasag
IERIER]

Compressicn
Force

Polymer A Polymer B Palymer

Time
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Curve DoE Analysis (NLR)

Profiler

£ = Predict

aouasag
IERIER]

0.158
Total

Compressicn
Force

242

0.2
Polymer B

Palymer

Polymer A

Time
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FDA
NLR

Verification Results

Polymer Polymer Total Compression

Formulation A B Polymer Force
1 | Ref . . . .
2 | f2 0.725 0.275 0.12 2500
3 |FDoE 0.725 0.275 0.17 1700
4 | CDoE 0.758 0.242 0.16 2100
93 .
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Verification Results

Polymer | Polymer  Total Compression | Dissolution  Dissolution  Dissolution Dissolution

Formulation = Rep A B Polymer Force 60 120 240 360
1 |Ref 1 . . . . 229 411 719 82.1
2 | Ref 2 . . . . 17.7 407 66.8 7
3 | Ref 3 . . . . 227 429 68.7 79.1
4 |Ref 4 . . . . 218 398 68.5 79.6
5 | Ref 5 . . . . 19.3 397 658 79.2
6 | Ref 6 . . . . 209 401 64.7 771
7 | CDoE 1 0.758 0.242 0.16 2100 17.8 43 67.2 80.2
8 | CDoE 2 0.758 0.242 0.16 2100 234 388 66.7 783
9 | CDoE 3 0.758 0.242 0.16 2100 203 363 63.1 773
10 | CDoE 4 0.758 0.242 0.16 2100 18.9 422 66.6 79
11 |CDeE 5 0.758 0.242 0.16 2100 18.9 393 67 81.1
12 | CDekE 6 0.758 0.242 0.16 2100 15.6 372 63.1 79.2
13 |FDoE 1 0.725 0.275 0.17 1700 318 52.1 628 75.5
14 |FDoE 2 0.723 0.273 0.7 1700 288 492 60.3 76
15 |FDoE 3 0.725 0.275 0.17 1700 233 484 643 757
16 |FDoE 4 0.725 0.275 0.17 1700 29.2 503 644 76.8
17 |FDoE 5 0.725 0.275 0.17 1700 249 46.7 617 74.1
18 |FDoE 6 0.725 0.275 0.17 1700 249 523 633 80.8
19 |f2 1 0.725 0.275 0.12 2500 313 57.8 864 96
20 |f2 2 0.725 0.275 0.12 2500 256 54.2 79.7 04.7
21 |f2 3 0.725 0.275 0.12 2500 36.1 57.6 836 957
22 |f2 4 0.725 0.275 0.12 2500 383 594 845 96.8
23 |f2 5 0.725 0.275 0.12 2500 322 619 918 98.2
24 f2 5] 0.725 0.273 0.12 2500 453 573 85.1 96.1
25 |BCV 1 0.725 0.275 0.17 1750 17 469 69.1 84.1
26 |BCV 2 0.725 0.275 0.17 1750 236 456 727 88.9
27 |BCV 3 0.723 0.273 0.17 1750 204 418 755 87.5
28 |BCV 4 0.725 0.275 0.17 1750 16.9 476 729 829
29 |BCV 5 0.725 0.275 0.17 1750 254 46 65.2 839
30 |BCV 6 0.725 0.275 0.17 1750 21 47 678 715
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FDA

NLR

Formulation
1 Ref
2 |f2
3 | FDoE
4 | CDokE

Polymer
A

0.725
0.725
0.758

Polymer

Verification Results

Total
B Polymer
0.275 0.12
0.275 0.17
0.242 0.16

Compression

Force

95

2500
1700
2100

Dissolution
60 Mean
20.88
3480
2712
19,15

Dissolution

120 Mean
4072
58.03
4883
3847

Dissolution

240 Mean
B67.73
§5.18
6283
B5.62

Dissolution

Jo0 M

J

o

ean

79,02
06.25
7645
79,18

mp

f2
100
3903
60.2
876
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Mean Dissalution

Verification Results

T T T T T T T T T T T 1
60 ag 120 150 180 210 240 270 300 330 3&0

Time
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Legend
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InfoQ Assessment of Results

f2 FDoE CDoE
Generalizability Insufficient Good Best
Operationalization Good/Easy| Good/Easy Good/Harder
Communication Good Good Best

e FDA
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% ian_jmp sTarF

Calculate 'InfoQ’' score with JMP

Created: JAN 24, 2017 09:26 AM | Last Modified: JAN 24, 2017 12:15 PM

@  InfoQ.jmpaddin .‘5

E% InfoQ - JMP Pro

Help

This is & rating-based approach to quantifying InfoQ that scores
each of the eight dimensions. This coarse grained approach rates
each dimension on a 5 point scale. with 5 indicating "Very High"
achievement in that dimension.

The ratings are then normalized into a desirability function for each
dimension, which are then combined to produce an overall InfoQ
score using the geometric mean of the individual desirabilities.

By dragging the slider handles, each dimension can be assigned a

plausible range of ratings, or a specific rating.

Undefined

ound: Undefined

Data Resolution
Very Low {jm—) Very High

Data Structure
Very Low

Data Integration

Very Low

Temporal Relevance

Very Low { e—)

Chronclogy of Data and Goal

Very Low () m—;

Generalizability
Very Low () ee— High
Operationalization
Very Low (jm—) High
Communication
Very Low ¢ High
2

Goal [3)

7
z
3
4
s Projec:
.
. Unilny (L
+ Analysiz (1)
+

Data Riezalution

1.1 Iz the data scals used aligned with the ctated gaal?

1.2 How relisble and pracics ars the meacuring devices or data sourses?,

1.3 1= the data analysi suitable For the data aggregation level?

2. Duts Structure

2115 the type of the dots zed aliqned with the stated qoal

2.2 Aro data inteqrity detaile i it handlsd

st up variabls typs and Format
AnalyzessExplore Patteras
AmslpzeccErplare On

T:

3 Patteras

2.5 tre the analyziz methods suitable far the data structure?

AsalyzeesExplore Mlssllg Valuez

Check the data type

.04re the data inteqrated fram maltiple sources? If so, what is the credibility of cach saurce?

3.2 Hom iz the integration done? Ars thare finkage issuss that kead to dropping sruial information?

SEM. Factor Analysis
o)
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2 511 If the otated qoal iz predictive, arc all the pradictor varables axpected (o be avalble ot the fme of
B hranelogy of Duta 5.2 I the stated aeal iz cwuzal, do the cousal varinblez preceds the cffests? s
Gesl £3 In s couzal study, e there ¥ et gensity (reverse-couzation)? I Equations Model (JMP Pro)
= 1a)
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R — AnalyzeccBootstrap Forcst (JMP Pro)
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