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2+ S-Matrix

Key Benefits of Fusion Process Development ‘

Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support
Flexible, Automated (1-Click) Design
Full LC Testing Automation

Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness

AN N N N N

Full QbD Reporting
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< S-Matrix Example Applications and Workflows

Example Applications Example Workflows
» Tablet Coating Optimization « Sample Preparation Method Development
o Tablet Excipient Formulation  Dissolution Method Development
and Process Optimization  Respiratory Drug Development
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“o-Matrix. Key Benefits of Fusion Process Development ‘
-

[ Supports All Install Environments (Citrix Ready Certified)

—/

Full 21 CFR Part 11 Compliance Support
Flexible, Automated (1-Click) Design
Full LC Testing Automation

Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness
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Full QbD Reporting
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2+ S-Matrix

Supports All Install Environments

Install Environment

Standalone (Workstation)

Network (Enterprise)

Citrix Ready Certified Erreang

Fully Qualifiable for GXP Environments*

* —  Fusion QbD is operating in the GxP environments of international
pharmaceutical companies worldwide.
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“o-Matrix. Key Benefits of Fusion Process Development

Supports All Install Environments (Citrix Ready Certified)

—/

[ Full 21 CFR Part 11 Compliance Support

Flexible, Automated (1-Click) Design
Full LC Testing Automation
Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness

ANANANANANA R

Full QbD Reporting
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2+ S-Matrix

Full 21 CFR Part 11 Compliance Support ‘

How Fusion Process Development Assures Compliance

Required Features FP

Full integration of all e-record and all e- 4
signature features and functions required

to support full 21 CFR 11 compliance.

Integrated Project Management System. v

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

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 7



A 5-Matrix Full 21 CFR Part 11 Compliance Support ‘

Why Compliance is Important!

FDA Statement Regarding Robustness Done During Method Development* —
As long as the data integrity associated with the method development work
matches what would be done in a formal Validation Robustness effort, then

the results are acceptable.

Same Regqulatory Expectation for Claims of
Formulation and Process Robustness

* _ USP Workshop — Enhanced Approaches for Analytical Procedure Lifecycle: An Alternative to Traditional Validation

(Sept. 24-25, 2018)

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 8



“-S-Matrix

Full 21 CFR Part 11 Compliance Support

Why Audit Tralil is Important!

What CDS Project
did this data come
from?
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Who entered this
data — was the
data modified?

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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“o-Matrix. Key Benefits of Fusion Process Development

Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support

[ Flexible, Automated (1-Click) Design

—/

Full LC Testing Automation
Simplifies Handling of Complex Data
Integrated Monte Carlo Robustness

Full QbD Reporting
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= Sjl\/lr‘ixw Flexible Experiment Design — Easy Setup

Formulation (Mixture) Studies

Experiment Setupl Slmply Enter.
e « Number of Mixture Components

Mixture Vanable Settings————————
o= GENEEEEEEEE| * COMponent Study Ranges

» Total Sample Amount and Units

Units Mixture Amount
[% 10000 %58 %8
s vaable __|state | Loue Bound |uppes B Process Development Studies
moc _ Varable v _z00 25.00 Slmply Enter:
~ Process Variable Settings b N Umber Of StU dy FaCtO rS
wareoneli = | {QEEEEEEE + Type of Each Factor
[~ Split-plot Design (restriction on randomization) . S tu dy Ranges Or Levels

Name Units Type Lower Bound Upper Bound

Compaction Force ]kN ':53 "_'dsl |Eantinuous LI | 988 | 20.35
State

(& Vanable

" Canstant

Combined Mixture-Process Studies
Enables you to characterize interactions between the two!

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 11
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Automated DOE Wizard Selects and Generates the Right Design for you!

Automated Design Logic Accounts for:

7 ¢
@S-Matrix@ » Stage of the Work
(Screening or Optimization)

33

Na
Co :
Pr T

Da ay 10, 2011 12:10:33 PM PDT [GMT-07:00]

2

ect:
e: M

=3

Experiment Design - Pan Coater Process Optimization

xperiment Design Matrix
Run Block |Atomizing Air Pattern Air Spray Rate Gun-to-Bed Distance .
No. [Ho. Pressure (psi) [Pressure (psi) {gm/min) {inches ) ° N b f V rl b I
1 30,0 55.0 8z.5 7.0 u l I l er O a a eS
225 10.0]
125.0 10.0
0.0 100

 Types of Variables
Continuous Numeric
Discrete Numeric
— # of defined levels
Categorical (Non-numeric)
— # of defined levels

12
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T .
S-Matrix. User Interactive Design Wizard Mode

« DOE Expert Users

« Users Following an SOP

-
Design Types - User-interactive
Design Types ‘ Available Deszigns

7 Twolevel -
. ! Central Composzite Full [25 Runs) LI
Deszign wWizard Mode “Hore Salecteds
Bow-Behnken [27 Runs
Central Composite Full 125 Runz]
¢ Modelobust Process Central Composzite 'Y [17 Rung]
= Star [9 Runs)

(* Responze Suface

" Mixed Leval

[
o il

" Model-robust Misture

" Modelrobust Misture-Process

—&nalysis Wizard Mode " Fotatable

" Spherical

" Automated
% Face-centered  AlphaValue

" Userdefined

[ Inscrbe

£ Uszer Interactive

Cancel

<« Back Mest »» Cancel | a‘l

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 13
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Flexible Experiment Design

Can Accept Designs and Results from Other Software

@ Fusion Product Development - Untitled1
File Edit Activity Tools Window Help
D = -.. &) | 15| ¥ Edit Run No. Labels ™ Matrix Master [ Create/Edit Response Data |- -| Show/Hide Responses 9F Create Testing Design 4L Export Snd Grid @

Design of Experiments
> Create a Design Run No. | Modified Starch Stearic Acid MCC | Mixzing Speed | Mixing Time
+ Design Reports 1 1 0 50 50 200 1.5
Data Entry / Analysis 5 |2 0 50 50 100 3
- [F . 3 |3 100 0 0 200 15
» Data Analysis 4 |4 0 100 0 200 5
BestAnswer Searches 5 |5 0 0 100 100 & Cut
Overall Answer 6 |6 16.67 6667 1666 175 Copy
Performance Region 717 50 0 50 100 a Paste
g |8 50 50 0 200 b
9 |9 0 100 0 100 4o Set Response Precision...
10 |10 0 100 0 100 b
12 12 50 0 50 200 B Remove Row
" Fuson eporer ERiE L - B erson v
> Audit Log Reporter 14 |14 B6.67 16,67, 16,66 175 e
15 |15 16.67 EBE.67 1666 125 3
16 |16 33.33 3333 3334 150 1.5[
[ ]
M [ [ t "‘ B
E INnitab P,

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 14



“o-Matrix. Key Benefits of Fusion Process Development

Supports All Install Environments (Citrix Ready Certified)
Full 21 CFR Part 11 Compliance Support

Flexible, Automated (1-Click) Design

[ Full LC Testing Automation

Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness

SNANENENANENEN

Full QbD Reporting

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 15
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Standards Protocol Setup Wizard

Export Options Export
Bracketing
Select Export Type Strateqy |Bracketing - Overlap j Clear Reset

» Export To Chromatography D ata System

" Export to File Bracketing Settings . Bracketing Scheme - first two brackets
— St - 1.
No. of Standards per Bracket |2 'I 1_‘:“ _19%0
1.bit - 0.00

No. of Injections within Brackets | - 1.cht- 0.00
Bracket 2 alt-0.00

Concel_| o500

G h
%ig% Bracket Select your standards protocol —
i — Standard injections are

automatically included in the
testing sequence exported to

— ~ the CDS.

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 16



2 _
S-Matrix, Export Testing Design Sequences to the CDS

Fusion QbD automatically builds testing sequences in your
CDS which can include your standard injection protocol for all
test data which will be generated by LC testing.
.
F QbD Chromatography Data Software (CDS)
| | File Edt Wiew Help
‘/ \[ Ei| w|m| 22| falfE| (5[] | Asi Table Preterences  [Gample st Msthod =] ‘
b Vial \If".:\ fnfg' Label SampleName | Level Function R':i"ﬂ;f; ’ RE';::'DE Processing 'ﬁum’:z ‘ ls]‘aa(ft ‘ N;S;;‘: 5:;‘:(‘”;: M n‘;‘t:ng Sampletieight | Dilution
uL) iMinutes) | (Minutes) | (Minutes)
1 Condition Column 8.70 0.00 0.00 | Ne Change
2 Condition Column Text Mix pH 001_017 0.10 0.00 0.00 | No Change
3 Equilibrate Text Mix pH 001_017 2.00 0.00 7.55 | No Change
4 11 20 1 | Unk-000-000 | Blank - 1 Inject Samples Text Mix pH 001_017 Nermal 10.50 0.00 1.50 1.00000 | 1.00000
- 5 Condition Column Text Mix pH 001_001 0.10 0.00 0.00 | No Change
Generates QbD-aligned : N T
- 712 20 1 | Unk-001-001 [1.a1a Inject Samples Text Mix pH 001_001 Normal 10.50 0.00 1.50 1.00000 | 1.00000
DOE Experlment 8 Condition Column Text Mix pH 001_002 010 0.00 0.00 | No Change
— 9 Equilibrate Text Mix pH 001_002 3.00 0.00 0.00 | No Change
102 20 1 | Unk-001-002 | 2a.1.a Inject Samples Text Mix pH 001_002 Normal 10.50 0.00 1.50 1.00000 | 1.00000
" Condition Column 8.70 0.00 0.00 | Ne Change
12 Condition Column Text Mix pH 001_003 0.10 0.00 0.00 | Ne Change
13 Equilibrate Text Mix pH 001_003 3.00 0.00 0.00 | Ne Change
1412 20 1 | Unk-001-002 | 2212 Inject Samples Text Mix pH 001_002 Normal 10.50 0.00 1.50 1.00000 | 1.00000
1% Condition Column 8.70 0.00 0.00 | Ne Change
16 Condition Column Text Mix pH 001_004 0.10 0.00 0.00 | No Change
Automatica” BuiIdS 17 Equilbrate Text Mix pH 001_004 200 0.00 0.00 | No Change
y 18 |2 20 1| Unk-001-004 | 4a.1a Inject Samples Text Mix pH 001_004 Nermal 10.50 0.00 1.50 1.00000 | 1.00000
T t S 19 Condition Column Text Mix pH 001_005 0.10 0.00 0.00 | Ne Change
eS I ng equence aS 20 Equilibrate Text Mix pH 001_005 3.00 0.00 0.00 | Ne Change
R d R 2102 20 1 | Unk-001-005 | Sata Inject Samples Text Mix pH 001_005 Normal 10.50 0.00 1.50 1.00000 | 1.00000
ea y-to- u n 2 Condition Column 8.70 0.00 0.00 | Ne Change
23 Condition Column Text Mix pH 001_006 0.10 0.00 0.00 | No Change
24 Equilibrate Text Mix pH 001_006 2.00 0.00 0.00 | No Change

Automated, Audited Data Exchange Preserves Data Integrity

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 17



S-Matrix.  |mport All Required Results Data from CDS

Select a Project and Result Set

Select Project - - Select Result Set(s)
] || e || et | Result Set Name | ResultSetlD | Date | Sample Set
rEI St RD2 Optimization 1009 2/19/2013 7:23.52 PM EST RD2 Optimizati
roj
4[] Customers
#—[&] Distributors
5—[&] S-Matrix < >
+—& g Select Processed Channet
:_mm e Fetch Selected Result Set PDA Chl 225nm(@4 8nm, Time offset by  0.020 mins
[ FMV-A_L_R
<& Internal Development [l ioninps
gilen es ale vpe A
Agilent DAD Test s | ResuliD | Date_ | Type | ChanneliD |
4[] FMD - New Tutorial 1 1422 2/19/2019756:43PM  LC 1007
i Brocssnmnsuor ; = mon e
{8) PT Dev - Non-lonizing Peaks 12 1382 2/19/20197:4453PM  LC 1187
——[&] RD1 Screening Confirmation 13 1384 2/19/2019 7:45:20 PM LC  11%
_[5] RD1_New-1_Traditional-Acquity 14 1386 2/19/2013 7:45.47 PM LC 1205
£3) RD2_Large_Data_Set 15 1388 2/19/20197:4604PM  LC 1214
'—' —-arge_Lala_ 16 1225 2M19/20197:2436PM  LC 1223
[5) Replicate Study - PeakTracker 17 1330 2M9/20197:4744PM  LC 1232
%] RD1 - Demo Screening Expt }g :3% %%g ;::ggg m I[g }ggj
[E] RD2 - Demo Optimization Expt > 1354 513/2019 7.36.34 PM e 1097
3] Test 20 1396 219/20197:4311PM  LC 1259
&) Tip of the Week 21 1398 2/19/2019 7:49:23 PM LC 1268
22 1400 2/19/2013 7:50:01 PM LC 1277
23 1402 2/19/2019750:33PM  LC 1286
24 1404 219/201975059PM  LC 1295
P 1406 2/19/20197:51:48PM  LC 1304
) 2% 1408 2/19/20197:5215PM  LC 1313
-User Types logged in as 'Owner’) 27 1410 211972019 7.52:46 PM LC 1322
28 1412 2/19/20197.5302PM  LC 133 v
IDW Ll < >

_:nsa@ '_ New>> | Cancel |i|

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 18



~o S-Matrix. Import All Required Results Data from CDS

Fusion QbD automatically imports all important
test results from the CDS for all compounds.

Chromatography Data Software (CDS)

]

Fusion QbD
1

-1
L

Automatically Retrieve All
Chromatogram Results Da

Automated analysis,
graphing, and reporting.

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

Copyriaht © 2024 St Corporaton. All Kights Reserved. Automated, Audited Data Exchange Preserves Data Integrity
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“o-Matrix. Key Benefits of Fusion Process Development ‘
-

Supports All Install Environments (Citrix Ready Certified)

Full 21 CFR Part 11 Compliance Support
Flexible, Automated (1-Click) Design

Full LC Testing Automation

—/

[ Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness

AN NN N NN

Full QbD Reporting
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File Edit Module Tocols Window Help

| | | |
4 l_ | = ||é| ¥ Edit Run No. Labels ™ Matrix Master 4" Exporl ™ Create/Edit Response Data I'I' Create Testing Design @
. | |

Create/Edit Response Data

Example Response

Responses consisting of
only one measurement
per run (no test repeats)

can be entered directly.

[V Lower Limit

I 0 ¢=Response <= 100

Example Response

w|oo|~|o ||| ra] =

= = -0 o o (5 N (R (N B

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

-

[~ Add following to empty cells:

0 Upde |

E\Fdidation Status: Your settings are vald.

0K

21



S-Matrix.

Simple Data Entry — One Test Result Per Run

File Edit Activity Tools Window Help

@ Fusion Product Development - Temporary File.smae

| = -.-‘ 5 Hé‘ # Edit Run No. Labels ™ Matrix Master [ Create/Edit Response Data Show/l

Design of Experiments
— @ (Create a Design
“— o Design Reports
Data Entry / Analysis
- [=] -

- o Data Analysis
BestAnswer Searches
— ¢ Best Overall Answer
— o Acceptable Performance Region
L— o Point Predictions
Visualization Graphics
— ¢ Single Response Series
‘— ¢ Multiple Response Series
Reporting Toolkit
~— o Fusion Reporter
— o Audit Log Reporter

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

Run No. | Starch | Lactose | MCC | C_Force| Example Response
1 |1 115 2 1.5 2035
2 12 2 15 11.5 1512
3 |3 2 21 2 15.12
4 |4 2 2 21 20.35
5 |5 2 15 11.5 2035
6 _|E 5.17 14.67 516 17.73
7 |7 2 2 21 1512
g3 |8 2 2 21 988
9 |9 21 2 2 988
10 |10 115 15 2 1512
11 | 21 2 2 988
12 |12 5.17 517 1466 125
13 |13 21 2 2 1512
14 |14 1467 517 5.16 125
15 |15 2 21 2 988
16 |16 21 2 2 20.35
17 117 115 15 2 20.35
18 |18 2 15 115 9.88
19 |19 833 833 8.34 15.12
20 |20 2 21 2 20.35
21 |21 2 21 2 988
22 |22 8.33 833 8.34 1512
23 |23 115 2 115 15.12
24 |24 2 2 21 988
25 |25 517 517 1466 17.73
26 |26 11.5 2 11.5 988
27 |27 14.67 517 516 17.73
28 |28 115 115 2 9.88

Placeholder
for Direct
Data Entry

22
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Response Data Handler™ Wizards

File Edit Module Tools

Window Hel
Ome l_ | §| EEI == Create Testing Design I' Delete Testing Design & Export BE Create Response | BE Edit Response & Delete Response i Response Reductions @

Design of Experiments

] Fezpong Fezponze Unitz Hicah L prn [~ Upper Limit
|: * Create a Design 5
s+ Design Reports IEIther ;I I" ] I <= Responze <= I

Data Entry / Analysis

1 Create Testing Design

Testing Design Mame

Testing Design Type
Testing Design (3) Descriptive Statistics i
Descriptive Statistics

All Raw Test Results Data

from All Platforms Entered,

Reference Standards Replication Scheme

Reference StandardRuns | 01% Mo. of Preparation Repeats | 10+ M an ag e d y C O nve rte d to

Apply Replication Scheme Mo. of Test Repeats per Preparation 61+

Modelable Data, and Audited
iIn One Fusion QbD

o Experiment Workbook File.

Back Finish Cancel

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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Response Data Handler™ Wizards

U.S. Patents No. 8,209,149 and 8,560,276

Handle Complex Data Simply and Easily!

Testing Design Setup Modes et per "

Testing Design Name Testing Design Type
Testing Design 3 Descriptive Statistics e

e Descriptive Statistics —

ime Series
Standard LC

Multiple test results per run. rhelr Testng

e Time Series
. . . . Reference Standards Replication Scheme
Testing at multiple time points per run.

Reference Standard Runs | 0% Mo. of Preparation Repeats 1=

Apply Replication Scheme Mo. of Test Repeats per Preparation 6l

e Standard LC
Testing at multiple time points per run.

e Inhaler Testing
Respiratory drug test results. Pa. The settngs re vald

Back Finish Cancel

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 24



Descriptive Statistics Testing —
Multiple Test Repeats per Run

UK Create Testing Design >

Testing Design Name Testing Design T
Testing Design (3) I Descriptive Statistics v I

Example Protocol —

Test six (6) tablets for
physical properties:

Reference Standards Replication Scheme

Reference Standard Runs 0% Mo. of Preparation Repeats 1 L H ard n eSS
Apply Replication Scheme I Mo, of Test Repeats per Preparation 6% I
 Friability

e Gloss

h The settings are valid.

Back Finish Cancel

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 25
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Fuszion Product

File Edit Module Tools Window Help

| | | |
O @M= ._| b ||é| =k Create Testing Design = Delete Testing Design oy Expol BE Create Response |F Edit Response [ Delete Response !fii Response Reductions @

Create Response 1/ Uppes Lirit
i Tu'gl I <= Respohsge <= I

Design of Experiments
» Create a Design

': + Design Reports IDther ;I Ix

Data Entry / Analysis

Fesponze Mame FRezpa

Response Mame Response Units I~ Lower Limit I~ Upper Limit Testing Design Type

B0 Deg. Gloss LJ | - | | <= Response {= | Descriptive Statistics View Testing Design |

MNone Selected

r_ ! E F G
Friability

BIU Dle_lg. Gloss ' L. 5 1L

2 ]2
3

Re-usable Testing Design Template —

automatically replicate the template to add

multiple responses with same testing protocol.

3
8|N|8|5

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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Descriptive Statistics —
Automated Response Generation

File Edit Module Teools Window Help [ ]
O @M= ..| = ||%| 4 Create Testing Design = Delete Testing Design & Export BE Create Response | BE Edit Response B8 Delete Responsl liit Respense Reductions *

Design of Experiments . Create Response -
I: = Create a Design Riesporrse Name Response Units ™ Upper Limit

» Design Reports IDther ;I Ix o9 ngl I <= FResponze <= I

Data Entry / Analysis

11! Response Reductions Wizard - Tablet Hardness

Automated Response Reductions: "

 Handles test repeat data ﬁ
 Handles non-normally distributed data . / I S

« Computes descriptive statistics responses R S
E.g., Mean, Variance, Std. Dev., % RSD

Ref. Standards :REF- Std. 1 v:

Skatiskic Map ko Design ifference from Standard Map ko Design
Mean [ B2 Mean
. . . Median A Median

« Computes differences of all statistics from o _ o _

f Standard Deviation (50 f 4 Standard Deviation (SD)
a reference standard Hrveo 5 & T

V] %RSD f2 %RrsD
("] Skewness [ Q2 Skewness
("] Kurkosis [ §2 Kurtosis

« Maps all computed responses to the =
experimental deSign for anaIySiS };II Marmal Distribution: Mean = Median = Mode

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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Descriptive Statistics —
Automated Response Generation

'@ Fusion Product Development - Tablet Formulation and Process Optimization - New Analysis - 990.smae
File Edit Activity Tools Window Help
DDLU ER & = 2 cditRunNo. Labels M Matrix Master [® Create/Edit Response Data

Design of Experiments
s Create a Design Run No. | Starch | Lactose | MCC | C_Force | Friability
> Design Reports i | 11.5 2 11.5 20,35 0.28
Data Entry / Analysis 2 |2 2 11.5 11.5 15.12 1.02 I
- ] s EHE 2 21 2[ 1512 0.75 AUtomatlca”y
L~ @ DataAnalysis 4 |4 2 2 21 20.35 0.38
BestAnswer Searches 5 |5 2 11.5 11.5 20.35 0.37
» Best Overall Answer 6 |6 517 14.67 5.16 17.73 0.49 COmpUteS yOUF
» Acceptable Performance Region 7 |7 2 2 21 1512 0.95
» Point Predictions g |8 2 2 21 988 244
Visualization Graphics 3 |9 21 2 2| 988 148 Selected Results
@ S'mg|e Regpanse Series 10 10 115 115 2 1512 055
> Multiple Response Series 1|1 2l 2 2 9.88 1.54
Reporting Toolkit 12 |12 517 517]  14.66 125 1.33 and Transfers
» Fusion Reporter 13 [13 21 2 2| 1512 056
; 14 |14 14.67 Bl 5.16 12.5 1.03
» Audit Log Reporter .
e 15 |15 2 21 2 9s8 1.57 them to the Main
16 _|16 21 2 2 20.35 0.21
17 |17 11.5 11.5 2 20.35 0.27 .
18 (18 2 11.5 11.5 9.68 1.97
19 |19 8.33 8.33 8.34 15.12 0.73 Grld for InStant
20 |20 2 21 2 20,35 0.34
21 |2 2 21 2 9.88 1
22 |22 8.33 8.33 8.34 15.12 0.75 AnalySIS
23 |23 11.5 2 11.5 1512 0.74
24 |24 2 2 21 9.88 2.44
25 |25 517 517 1466 17.73 0.53
26 |26 11.5 2 11.5 9.68 1.94
27 |27 14 67 517 516 17.73 0.41
28 |28 11.5 11.5 2 9.68 1.55

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 28



UK Create Testing Design x

Testing Design Name Testing Design Type E . g "y DI SS O I U tl O n Testl n g

Testing Design (3) Time Series i

Reference Standards Replication Sche

- Mo, of Test Repeats per Preparation 15 M H H
Reference Standard funs |13 Time Series — Instant Testing Protocol
Apply Replication Scheme *- Llise this slejtﬁng for the number of preparation repeats.
or example:

Dissolution — number of vessels per run.

Synthesis — number of reaction repeats per run. S u p p O rts :

Sampling Rate

(@) Uniform () Variable
Measurement Time Point (Minutes)

Uniform or variable time-point testing
o protocols

05 Multiple test repeats at each time point

Uniform

Mo. of Measurements |3 ~ | per | Hour ~

Total Time Period |8 ~ | Hours

Start time at 0 Update

Multiple sample preparation repeats

EEEEEB@QH@N-&WNH

Internal test standard data

HI The settings are valid.

Back Finish Cancel

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 29



Time Series — Testing Template

Re-usable Testing Design Template

@Fusion Product Development - Fusion Product Development Tutorial - Part 2 - 990 SRZb.smae - a
Eile Edit Activity Tools Window Help
D & m ... & & Create Testing Design = Delete Testing Design @8 Create Response & Export A Import Responses @

Design of Experiments > . : - - e
» Create a Design AR AT esponice Unis ower Lim ppet Limi ing Design Type

+ Design Reports None Selected 3 <=Response ¢= | Time Series View Testing Design |
Data Entry / Analysis

=) e A B C D £ F G 1 J K L W N

|

+ Data Analysis Run No. t-0.00 t - 60.00 t-120.00 t - 180.00 t - 240.00 1 - 300.00 1 - 360.00 t -420.00 t - 430.00 t - 540.00 1 - 600.00 t - 560.00 t - 720.00
BestAnswer Searches

* Best OverallAnswer

L ble Perfi Region

+ Point Predictions
Visualization Graphics

@ Singke Response Series

* Multiple Response Series
Reporting Toolkit

+ Fusion Reporter

=+ Audi Log Reporter

- The template is automatically replicated to

5 support CDS auto-import of all your desired

e results for all compounds.

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 30



T |
S-Matrix. Time Series — Multiple Time Point Tests per Run

I@I:usicrn Product Development - Fusion Product Development Tutcrial - Part 2 - 990 SR2b.smae - o x
File Edit Activity Jools Window Help
D@3l & =+ Create Testing Design = Delete Testing Design [ Create Resp N Edit Resp ®= Delete Response il Response Reductions &' Export & Import Responses

DESiI?n;LE:ep:rDiZ;T Response Mame Response Units ™ Lower Limit ™ Upper Limit Testing Design Type
« Design Reports |&4P1 - % Released | |z '_‘-| [ <=Response <= | [Time Series ViewTeﬂi'lgDWI
Data Entry [ Analysis
A 8 c D E F G - [ J K L M N -
. Fm,m RunMo. | t-000 | t-6000 | t-12000 | t-18000 | t-24000 | ¢-30000 | ¢-36000 | t-42000 | t-48000 | t-54000 | t-60000 | t-66000 | ¢-720.00 ]
1 a .00 1340 21.35 2955 4145 46.50 51.50 55.55 59.35 62.50 65.60
BestAnswer Searches
+ Best Oversl Answer 2 [ib 00 1360 2155 29,65 4145 4645 5165 55,60 59.60 255 6545
» Acceptable Performance Region lc .00 1350 2160 29.30 4160 46.55 5135 55.35] 59.55] 245 65.45
ol 4 |2a 00 1220 24.65 3%6.70 5365 5065 5555 n.ml 7555 79.50 34.00
vt - 2b 00 12.15 24.80 36.35 5335 5050 §5.45 70.80 75.40 79.80 84.05
V's"f"Z:::: g::::,::‘:’&m 5 |2c 00 1225 %25 36.45 5350 5035 5550 ?u.aol 7525 79.50 33,95
: 7 |3a 00 50 1055 1445 165 05 28.60 275, 36.35 4040 4355
Rep;m:;':;;;’mms’m 8 |3b 00 a5 10.10 14.20 2180 550 275 ;.ml 3635 2030 2420
- Fusion Regarter 190 :: ﬁ ".;: ;2: ;il | 11.92 2525 28.75 ‘.55! 3553. 40.50 -E.as
* Audt Log Reporter 11_|4b 00 11.40 2115 30.30]
12 |8 00 1130 21.10 3050 .
11 w e we | Automatically Generates Average
14 |56 00 10.85 21.70 1.00
18 R~ nn mnan 21N N a8
4
2 : c 5 3 C ( fil ) f
e | iw | ko | oo | iw 1 | RESPONSE Curves (Profiles) from
1 0.00 13.50] 21.50] 2950
2 g 0.00 12.20| 24.90] 650 L.
2 B e wi ;;;;i Individual Test Repeats for each Run.
5 |5 0.00 10,90 21.50 31.00
g 0.00 910 1250 17.30] .
7 0.00 240 510 .70
: s ha—w——=o-| FOr example, results from multiple
9 0.00 12.10] 21.70] 31.00]
. 2
11 X h . .
7 e ——zw-| dissolution vessels.
13 0.00 10.60 17.60] 25.20(
14 |14 0.00 0.0 1710 2500] )| o] E LK TE00] 0| L | LR BoT0]
<
Experiment Design Tablet Physical Propety Tests (1) jDimlutjon Testing ;ZIE]
Ready |
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d

File Edit Module Tools Window Help

O me ._| = ||E| 4k Create Testing Design = Delete Testing Design &' Export 8 Create Response | BE Edit Response &= Delete Responsl lfit Response Reductions Ia

Design of Experiments . .
] Responze Mame Responze Units Seiellepsnse [T UpperLi

': + Create a Desgign =T
» Design Reporis IDther vI I“ 00| G0 I <= Response <=

Data Entry / Analysis

4] Response Reductions Wizard - AP] - % Released

- - 3 )
Target Profile Options |Reference Standard | J| Selected Target Profile Option  Graph Mode

. . r 1 - Reference Standard :Connect—the—Dots Plot v:
Coordinated Response Reductions: e L

API- % Released
75

» Handles test repeat data g

« Computes average profiles

200 300 400 500 0 50 100 150 200 250 300 350 400 450 500
X-Axis K-Axis

« Computes f1 & f2 curve fit metrics R R

12 13 =4 W45 e G e 7 18 1 20 il n 4
Set Target Profile -2 W2 e ey man RN R S 1

Profile Similarity Metrics Response Profile Metrics

e - f1 (Difference Factor) Map to Design Number of Responses | 2|

f2 (Similarity Factor) Map to Design

» Computes sensitive Weibull curve fit
metrics

¥-Mean at¥ = | |240 Map to Design
'¥-axis Data Endpoint for f1 and f2 |85.0 %o - -

[7] weibull Difference Factors Map to Design (% at ¥-Mean = [ Map to Design

» Computes additional profile
response metrics

Ba The settings are valid.
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-~ 1-Click Modeling Turns Data into Knowledge‘

Multivariate DOE Study — goal is characterizing all significant effects of the study
parameters on all Critical Quality Attributes (CQAS)

A’Lomizinq Air Pragsure (psi) Paltern Air Pressure (DS[}

Bi i & 3§ &

CQA =9.3 + 4.2(aaP) - 5.4(Par)? + 12.7(Aar+prpP) + 1.3(ParP+cP) + 1.6[(c.0.)%"cP] + ...
Linear , Curvature
Effect | Effect |

|
Interaction Effects . Complex Effect
I I
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“o-Matrix. Key Benefits of Fusion Process Development

Supports All Install Environments (Citrix Ready Certified)
Full 21 CFR Part 11 Compliance Support

Flexible, Automated (1-Click) Design and Analysis

Full LC Testing Automation

Simplifies Handling of Complex Data

[ Integrated Monte Carlo Robustness

Full QbD Reporting

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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TS TX QbD Robustness — Regulatory Statements 2012

Monte Carlo Robustness Simulation

“Statistical treatments (e.g.| Monte Carlo simulations) |can help
evaluate the effects of uncertainty.”

Points to Consider for Design Space — A Regulatory Perspective,
Elaine Morefield, Ph.D., 2012 Annual Meeting, AAPS.

Statistical Robustness Metrics

The FDA has stated that accepted process capability indexes such as
Co: Cowr Coms and C, ., [are also part of the QbD toolset.

US FDA, Quality by Design: Objectives, Benefits, and Challenges,
Lawrence X. Yu, Ph.D., 2012 Annual Meeting, AAPS.

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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-4

QbD Robustness — Reqgulatory Statements 2018

3. Process Capability
Process capability refers to the performance of the process when it is operating under statistical control. Two
capability indices are usually computed: C, and C,xin a similar way as was described with P, and P,c. However, (9
measures the potential capability in the process, if the process was centred, while Cpr measures the actual
capability in a process which is off-centre or biased. If a process is centred, then Cp = Cpr.

(1.5)

g [U—)? X’—L]

C , =min .
3S, 35,

The critical thing to note is that whilst the formulae for Py« and Cy« look very similar, the standard deviation used to
calculate the reference interval for Cy is not S; but S,.

Sw is the within batch standard deviation (called the within sub group standard deviation in ISO) not the overall
process standard deviation. It is usually estimated from a Shewhart mean and range control chart using the formula

ECA _AQCG_ SOP 03_APLM_v1.0_July 2018 Final_r1 Page 78 of 80

Analytical Procedure Lifecycle Management

European Compliance Agency, Analytical Quality Control Group, July 2018, Final_r1

36
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K] Robustness Simulator

FI The settings are valid.

X
C
< Use C,,_ when both of the conditions below apply to the r . €, - Symmetrical Specification Limits with Target
Com 1. The response goal is Target. Com ;::i c:‘itn? _
- and upper specification limits are : it &slaiﬁ::a?‘::e:':;n;;:f:Fummj |
ical (equal distance from the target). s T * -
Fully Automated
In-silico T "
M O nte C arl O Critical Qu;%nmlbm
Robustness =~
[J include Additional Error
S I m u | atl O n Model Error g ] ] ] ]
— Built-in Robustness Metrics — Simply:
— = 4|
. i e i 1. Select the metric for the failure
e RN mode of your response (CQA).
Select All Select None Restore Add Individual Rs Responses...

2. Define the failure limit(s).

Back

Cancel

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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A 5 Mlatrix Robustness Simulation —

_ | Performance Variation in 10,000 Runs

Pattern
Alr

| (inches)
(psi)
Atom(lzslgg Al Spray Rate
P (gm/min)

LAl

‘ ‘ ‘ = variation around setpoint

Process A - Small Variation
Process B - Large Variation

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

Process Flow >

Hardness

X

74.0 76.0

T T

Failure Thresholds
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4 _
“S-Matrix.  Mean Performance and Integrated Robustness

-

— Graph

Fusion QbD Graph|

10.07

SN API_ % Released - 12 (2 60foocd—12(2) - Cpk 133
Tablet Hardness - Mean (1) - Cpm: 1.33]

5.0

APl - % Released - £1 (2): 10|

Tablet Hardness - Mean (1): 76|

\

Region of Mean Performance Failure — | _-
Hardness

o
=

Gun Distance (inches)
-
=1

[4PI- % Released - f1 (2) - Cpk: 1.33

Region of Robustness Failure —
% Released

— | 6.0

(AP|- % Released - 1 (2): 10

AP~ % Released - 12 (2) - Cpk: 1.33

40.00 5417 68.33 82.50 95.67 110.83 125.00
Spray Rate (mg/min}

Overlay

— FResponze S etting:

Lower Upper Crosshair | Contour
Name Goal Bound Bound | Predictio Label Calor
| #f | Tablet Hardness - Mean (1] Target w 7.4.00 76.00] 74.638 = Red -
¥ |API - % Released - f1 (2) Minimize + 10.00 9,037 » Blue
¥ |API - % Released - f2 [2) Maximize * 50.00 65.994 I Green v
iTahlet Hardness - Mean (1] - Cpm|Maximize = 1,33 371 I Green «
¥ |API - 9 Released - f1 (2) - Cpk  |Maximize = 1.33 4.60 » Orang v
¥ |API - o Released - f2 (2] - Cpk | Maximize v 1.33 7.99 » Teal -
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“o-Matrix. Key Benefits of Fusion Process Development

Supports All Install Environments (Citrix Ready Certified)
Full 21 CFR Part 11 Compliance Support

Flexible, Automated (1-Click) Design

Full LC Testing Automation

Simplifies Handling of Complex Data

Integrated Monte Carlo Robustness

AN NN N N NN

[ Full QbD Reporting
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C. Prezentations of Desizn Space

Example 1: Response graphs for dissolution are depicted as a surface plot (Figure 1a) and a
contour plot (Fizure 1b). Parameters | and 2 are factors of a gramulation operation that affect the
dissolution rate of a tablet (e z., excipient attmbute, water amount, granule size}

Fizure la: Response swface plot of Fizure 1b: Contour plot of dissolution
dissolution as a functhion of two parameters from example la.

of 2 granulation operation. Disselution

above 80%% 15 desired.

Figure le: Design space for granulation Figure 1d: Design space for granulation
parameters, defimed by a nonlinear parameters, defined by a lmear combination
combination of their ranges, that delivers of thew ranges, that delivers satisfactory
satisfactory dissolution (1.e., =80%). dissolution (1e., =80%).

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

Fusion QbD

Hames: Adminisirator
Company: 5-Matrlx

Fmgcl: Project 1
Dafe: October 23, 2015 8:31:03 PM POT [GMT-07:00]

D.5. + PARs - 10% Organic

[Fatior, o0 Gencr]

R
B - UESHemshmon - Cpk 13
10
150 H
(3
2900 T
2800 A 'fD
270 I

mm 233 3087 areq nay 487 3E00
Qvar Tamparsure (°C)

Proven Acceptable 5 4

1 [Mame Uit [Lovaer Bound | Upper Ecund

% [Cven Temperatw=["C 3100 =400 2.0
A ES - 2:00] .00 50|

Rezpongs Warlable Goals

¥ *
‘- E " S-Matrix,

[Hama Unitc[Gosl  [Lowes Bound| Upper Eound] Color | Prediobed Canderpoint]
AP - UEFResciuon T |Wanizs - —{Fed 244
[imprity A - USFR=soton 0 iz 2o =ET) !_qq
impurity B - USFR=salton ) |Maxirizs zog BE

[AF1 - UEFTHINg 0 |Tanget EE: BRI

AP - UEFResciuion - Crc 1 [Mmiize 1.33

[rrparity A~ USFResalton - Cpk | 1) [Wmdize (EE

impority E - USFResouton - Opk () [hlmsimize 1.23

| AF1 - UEFTailng - Czm 1 [Mmiize 1.33 DT

Graph Variable Settings

[Hame [Unifix | Graph Eatiing | RangaiLewmlls}

[Crven Temosratoes [0) | % Aus ermie| 28,00 <= Chven <= 3500

X = | Aoes vermnis| 2 700 2 o 2 2200

inkisi % Cmarkc |19 | Consiat 7
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“S-Matrix. Reporting Harmonized with Regulatory Guidances

MName: Administrator L < 3 T Trellis Variable Settings

Company: 5-Matrix

Project: AP] Assay Method (User Defined) | | . Series_|Variable Name | Units| Low| Middle] High|

Date: 21 JUL 2020 07:35:03 PDT [UTC-07:00] S -Matrix. Horizontal | Buffer pH BT
@ Vertical | Shaker Time min| 60| 85 7

Robust Design Space Trellis Graph Variable Goals

[Hame [Units [Graph Setting [RangelLevel[s)

Buffer pH = 8.30 BufferpH = .50 Buffer pH = 8,70 [CrganicLeval [ [ Axis Variable 45 <= Organic Level <= 55
[Sanication Time|min | Constant B
|Shaker Speed |rem [Y Axis Variable 100 <= Ehaker Spaed <= 200
Bufier pH [ [Herizontal Trellis Levels |2.30, 8.50, 8.70
Shaker Time _[min_|Vertical Trellis Levels 50, 66,70

Experiment Variables for Robustness Simulator

g 1
o 2
§ "
&8 2
[ =
- i
5 -
w =
g A [
- Included [Variable Name | Units] i1 Variation (+/- 3 Sigma Value_]l
g W [¥es Buffer pH | 0.20
7 2 =S Organic Levsd “\: 2
e :7 No Time min)|
"’?E [E =S [Shaker Speed rpm| 5
Ef E i [Shaker Time min| 2
. I _
=2 Responses for Robustness Simulator
=]
o [Response Name ion Limit| LSL USL] Target] Additionall ‘Additional Error Amount
. t=] Index| [ #- distance from target) Errox| {#- 3 Sigma Value]|
iﬁ :, (AP 1-%LCH1_1) Cpm| 100 -~ — £8.50| Mang| Mong|
g - E AP 2-%LC-1 2) Cpm| 100 — — B9.T0| MNone| Mong|
z 3 _
@ g Jjﬁ Report Settings
a5 B 55 45 50 55 45 £ 55 Setting [Vaiue
Organic Level Organic Level Organic Level Repart Name Robust Design Space Trelis
| Action Report Created
Regart Type Trellis Graph
~ | Graph Catepory Process
Response Variable Goals \nslud= FARS Chacked
[Name [Orits [Geal _ [Color | Lower Bound] Upper Bound| Incluss Verfication Runs Unehecked
P11 - %L CA1_1)  [Teget [Red o 50 .50 Inciude Veerification Runs in Repart |Unchecked
AP Z-%LCA1_2) " [Taget [Blue 8.7 100.70
271 1-%LCA1 11-Cpm Mastimize [Orange 1.33] |
AF1Z- %L C~{1_2) - Cpm Maimize | Graen 133 |
Proven A ble Range Settings
[Aais [Name [Units | Lower Bound] Upper Bound] Ce inf]
X [Organic Level [3 4] 52 50}
|Shaker Speed [om 120] 180 150
10f2 20f2

Reports can be output in a variety of file formats:
Copyright © 2024 S-Matrix Corporation. All Rights Reserved. PDF / MS Word / HTML / TXT / XLSX 42



M. 5-Matrix Example Applications ‘

Tablet Coating Optimization

Tablet Excipient Formulation and Process Optimization

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 43



S-Matrix, Example 1 — Tablet Coater Optimization

-

Experiment Setup I

Experiment Type | Optimization ~|
— Misture Vanable Settings

Mo. of Misture Vanables |IZ| |

Tablet Coater Processes Optimization Study

~ Process Variable Settings

No. of Process Variables |4 'I

[~ Split-plot Design [restriction on randomization)

Marme Urits Type Lower Bound Upper Bound
[Atemizing Air Pressure [psi 8 38| [Continuous = 100 | 50.0
i~ State -

@& Vaiiable
" Constant

Mame Units Type Lower Bound Upper Bound

[Pattem Air Pressure [psi 8 %8 [Continuous =l 00 | 55.0

i~ State -
& Vaniable
" Constant

Mame Units Type Lower Bound Upper Bound
Spray Rate [mg/min 5838 [ Continuous | 400 | 125.0

- State
& Vaiiable
(" Constant

Mame Unrits Lower Bound Upper Bound

Type
|Gun Distance |inches ‘33'&8' [ Continuous | 40 | 100

~ State
+ Varable
™ Constant
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4-Factor Trellis — Mean Performance and Robustness

OmeE ..| & ||é‘ K Create Report 5_‘ Update Report = Delete Report ) Restore Report RS Robustness Simulator 'y Export @

Design of Experiments
': = Create a Design
+ Design Reports
Data Entry / Analysis
': + Data Entry
» Data Analysis
BestAnswer Searches
E = Best Overall Answer
S|
> Point Predictions
Visualization Graphics
': » Single Response Series
+  Multiple Response Series
Reporting Toolkit
': + Fusion Reporter
= Audit Log Reporter

Fiepor —Graph
IFinaI Design Space + PARs ;I Update Graph I - Spray Rate = 40.0 Spray Rate = 50.0 Spray Rate = 80.0
Il
‘iew as Report I w
Az Wariable Units  Lower Bound  Upper Bound ® -
|>< [ptomizing i Fressue (8] w[ psi | 00 | 50.0 g ki
I
tn |2
|Y IPattemAu Pressure [B] ;I psi I 0o I 55.0 I B
E =]
, R & 5
Horizontal Trelliz Yariable Yertical Trelis Varishle o o
ISplay Rate [C] ;I IGun Distance [D] ;I -
=}
g/ min inches E
Law 40.0 Law ED
Middle 50.0 Middle 7.0
4 o
High E0.0 High a0 7 =
2 8
Lh <
ES o
E o
c
§ 3
— Verffication Run Settings o
. o
W Include Independently Adjustable Ranges Rectangle o
- =
Variable m Canter Point  Pointar i
Atomizing Air Pressure 20.0 40.0 200
Pattern Air Pressure 5.0 25.0 15.0
z =]
7 1
£x :
™ Include Verfication Runs 5 ™ 5
b
E =]
c
i 3
o
o
100 30.0 50.0 100 30.0 50.0 100 30.0 50.0
Atomizing Air Pressure Atomizing Air Pressure Atomizing Air Pressure
Owerlay
 Responze Setting:
Lower Upper
HName Goal Bound Bound Color
[ ablec Hardness - Mezn (1) Target v 74.00 7e.00Red  ~
[ ¥ [2PI - 5% Released - f1 (2) Minimize ¥ 10.00[Blue ¥
¥ |apI - % Released - £2 (2) Maximize ¥ 50.00 Green
(¥ [Tablet Hardness - Mszn (1) - Cpm[Maximize ¥ 133 Orange v
¥ [ap1 - o -f1(2)- Cpk |Maximize v 1.33 Teal
¥ |apI - % -f2(2)- Cpk |Maximize = 1,33 Purple ~

E‘Validat\on Status: Your settings are valid

|F| eady
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g

~ S-Matrix

e
S —

4-Factor Trellis — Mean Performance and Robustness

— — - .—.-.-—"'H ﬁ
Spray Rate = 40.0 Spray Rate = 50.0 Spray Rate = 60.0
=]
]
w
i
2w
oo ]
'l-i ] —
E
o
B
o
o
[=]
=]
]
w
]
2
[V
]
=
E
T
B
o
o
[=]
=2
w
w
i
2w
[
[l
=4
£
I I
¥
o
[=]
100 30.0 50.0 10.0 30.0 50.0 10.0 30.0 50.0
Atomizing Air Pressure Atomizing Air Pressure Atomizing Air Pressure

=60

Gun Digdance

=70

Gun Digtance

=80

Gun Digdance

Independently Adjustable Ranges

. Lowwer Upper -
Variable Bound Bound Center Point
Atomizing Air Pressure 20.0 40,0 20.0
Pattern Air Pressure =.0 253.0 15.0
Spray Rate 40 60 50
Gun Distance 6 8 7

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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,' S-Matrix. Example 2 — Tablet Excipient Formulation

— and Critical Process Factor Optimization
‘ Formulation + Processes Optimization Study I

Experiment Setup l

Experiment Type | Optimization l

Mixture Vaniable Settings

No. of Mixture Variables I4 - |

Units Mixture Amaount

[% 100.00 8 %8

Mixture Variable State Lower Bound | Upper Bound
Starch Variable v 2.00 25.00
Lactose Variable » 2.00 25.00
MCC Variable * 2.00 25.00
DPI-90 Constanthd 75.00 -

— Process Variable Settings
No. of Process Varniables |1 - l

[~ Split-plot Design (restriction on randomization)

Name Urits Type Lower Bound Upper Bound
|Compaction Force lkN Tﬁs'ml |Cor&inuws j | 9,89 I 2035
- State -

¢ Vaable

" Constant

47
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S-Matrix. Final Design Space — Mean Performance and Robustness

Ome EE

..| =l ||é‘ K] Create Report 5_‘ Update Report = Delete Report ) Restore Report RS Robustness Simulator 4 Export i@

Design of Experiments
': = Create a Design
+ Design Reports
Data Entry / Analysis
': + Data Entry
» Data Analysis
BestAnswer Searches
E = Best Overall Answer
S|
> Point Predictions
Visualization Graphics
': » Single Response Series
+  Multiple Response Series
Reporting Toolkit

': + Fusion Reporter
= Audit Log Reporter

— FRepor —Graph
Fusion QbD Graph|
ev a3 Report I [¥ Show Temary Axis Lines
r(Graph Settings
Lower Uppar Pointer
Name Units Bound Bound Coordi
¥1i|Starch = |og 25.00 4.00
¥2|Lactose = |og 25.00 7.00
H3|MCC ¥ |% 25.00 16.00
C_Force | 18.0
r~ Verffication Run Settings
W Include Independently Adjustable Ranges Rectangle Mixture Amount: I 27.00 %
] Lower Upper - Pointer
Varizble — e Center Point T
Starch 2.00 .00 4.00 4.00
Lactose 5.00 .00 7.00 7.00
MCC 14.00 18.00 16.00 16.00
¥ Include Verfication Runs I Include Verfication Runs in Report
I~ Show Verfication Run Labels I™ Include Prediction Chromatograms in Repart
Point Run ID Starch Lactose Mcc C_Farce
A Robust_Design_Space_A 2.00 3,00 16,00 18.0
B Robust_Design_Space_B 4.00 3.00 14,00 18.0
C Robust_Design_Space_C 5.00 7.00 14.00 18.0
] Robust_Design_Space_D 6.00 5.00 16.00 18.0
E Robust_Design_Space_E 4.00 5.00 18.00 18.0 Overlay
F Robust_Design_Space_F 2.00 7.00 18.00 18.0 .
w Robust_Design_Space_T 4.00 7.00 16.00 18.0 - Respanse Setting:
Crosshair |Robust_Design_Space_Crosg 4.00 7.00 16.00 18.0

Lower Upper Crosshair Contour
Name Goal Bound Bound Predicti Label Color
o [o @ 30 min. Target v 8.00 12,00 10.230 r Green v
M iRl d @ 60 min. Target v 23.00 27.00 25.049 L Red -
» Friability Minimize 1,751 2,00 1,589 = Blue
¥ |oaRel i @ 30 min, - Cpm|Maximize v 1,33 4,147 4,147 = Purple ~
= | i @ 60 min, - Cpm|Maximize v 1,33 1,682 1,682 = Orange v
= Friability - Cpk Maximize * 1,33 5.897 10,648 =) Teal -

E‘Validat\on Status: Your settings are valid

|F| eady
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! .
“o5-Matrix.  4-Factor Trellis — Mean Performance and Robustness

C_Force =16.0 C_Force=18.0 C_Force =200

25.00 25.00 25.00

25.00 25.00 . 25.00 25.00

Independently Adjustable Ranges

- Lower Upper -
Variable Bound Bound Center Point
Starch 2,00 5.00 4.00
Lactose 5.00 9.00 7.00
MCC 14,00 18.00 16.00
Compaction Force 16 20 18
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2+ S-Matrix

Example Workflows

W/

« Sample Preparation Method Development
e Dissolution Method Development

* Respiratory Drug Development

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.
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Sample Prep Expt. Workflow

2) Testing Design - Re_s_omtlon
[ & Tailing
Fusion QbD automatically — Ll Plates
constructs an LC testing =" = Area % RSD
protocol for the Sample S/N Ratio
Prep Study design as a Etc.
ready-to-run sequence in
the CDS.

4) Results Data Import

Fusion QbD
automatically imports all
LC results for all
compounds and maps
the data to the Sample
Prep. Study design for
automated modeling.

1) Experiment Design

Fusion QbD generates
the Sample Prep. Study
based on the user’s
variable settings.

Copyright © 2024 S-Matrix Corporation. All Rights Reserved. 51



FPD — CE Method Development

CE Method Development Expt. Workflow 3) Standard LC Testing

Resolution

: : | Tail
2) Testing Design e ailing

Fusion QbD automatically
constructs an LC testing ’
protocol for the CE Study

design as a ready-to-run
seqguence in the CDS.

Plates

Area % RSD
S/N Ratio
Etc.

4) Results Data Import

Fusion QbD automatically
imports all LC results for
all compounds and maps
the data to the CE Study
design for automated
data modeling.

1) Experiment Design

Fusion QbD generates
the CE Study design
based on the user’s
variable settings.
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|

~o-S-Matrix, FPD - Dissolution Method Development

Dissolution Method Development Expt. Workflow

2) Testing Design

Fusion QbD automatically
constructs an LC testing
protocol for the Dissolution
Study design as a ready-to-
run sequence in the CDS.

1) Experiment Design —e.g.

 Process —e.g.

o Time, Temp, Speed, ...
 Chemistry — e.qg.

o Buffer AC, pH, ...

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

3) Time Series Testing

Dissolution

(% Rel. vs Time)

4) Results Data Import

All LC Results for all
Compounds

53



|

=2 8-Matrix. FPD - Respiratory Drug R&D

Respiratory Drug R&D Expt. Workflow

2) Testing Design

Fusion QbD automatically

constructs an LC Cascade

Impaction testing protocol

for the R&D study design as
a ready-to-run sequence in
the CDS.

1) Experiment Design

e Drug Formulation
» Delivery Device
* Type / Config

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

3) Impactor Testing

4) Results Data Import

All LC Results for all
Compounds
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2+ S-Matrix

-

FPD — Respiratory Drug R&D

W/

Copyright © 2024 S-Matrix Corporation. All Rights Reserved.

LC Testing Demand for Each Experiment Run

Vial 1
g Vial 2
3 — Vial 3
. A & Vial4
. . & Vials
=
Vial 6
Vial 7 .
Vial 8 g .
Vial 9 g .
Vial 10 & .

ol
i
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2+ S-Matrix

FPD — Respiratory Drug R&D

Eile Edit Module Teols Window Help
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