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~ S-Matrix, Fusion Process Development Module (FPD)
-
Compliance . Certified

Fusion QbD"

FUSION PROCESS DEVELOPMENT

e Non-LC Method Development - e.g.

Sample Preparation, Dissolution, GC, CE

« Automated CDS Testing and Data Acquisition
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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
Simplifies Handling of Complex Data

Full LC Testing Automation

In-silico Monte Carlo Robustness

Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
» Dissolution
« GCandCE
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“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 and Analysis
Simplifies Handling of Complex Data

Full LC Testing Automation

In-silico Monte Carlo Robustness
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Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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* <" 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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“smatrix,  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
Simplifies Handling of Complex Data
Full LC Testing Automation

In-silico Monte Carlo Robustness
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Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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] 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 © 2021 S-Matrix Corporation. All Rights Reserved. 7



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.

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

(Sept. 24-25, 2018)
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S-Matrix,

Full 21 CFR Part 11 Compliance Support

Why Audit Tralil is Important!

Which CDS
Project did this
data come from?

. 92
a7

* B
«v

—

)

S

Who entered the
data — was the
data modified?
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“smatrix,  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

Simplifies Handling of Complex Data
Full LC Testing Automation

In-silico Monte Carlo Robustness
Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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Experiment Setup I

Experiment Type |Dptimizalb0n V|

Mixture Vaniable Settings

o e vontie |1 = _  Component Study Ranges

Formulation (Mixture) Studies
Simply Enter:
 Number of Mixture Components

» Total Sample Amount and Units

Units Mixture Amount

[x 100,00 38 %8

R O N Process Development Studies
Starch Variable ¥ 2.00 25.00

Lactose Variable ¥ 2.00 25.00 .

Varisble Simplv Enter:

DPI-30 v 75.00 p y

~ Process Variable Settings

[~ Split-plot Design [restriction on randomization)

No. of Process Variables |1 vl

 Number of Study Factors

—  Type of Each Factor

» Study Ranges or Levels

MName

Units Type Cower Bound Upper Bound

|Compaction Force

State
(e Vanable
" Constant

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

kN 8/ %8| [Continuous ~|| 988 | 2035

Combined Mixture-Process Studies
Enables you to characterize interactions between the two!
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~S-Matrix. Automated Design Wizard Mode — 1-Click

Automated DOE Wizard Selects and Generates the Right Design for you!

Automated Design Logic Accounts for:

T - mS_Matrix « Stage of the Work
(Screening or Optimization)

Na
Co
Pro
Da

"‘—33

l
: Ma 1U 2011 12:10:33 PM PDT [GMT-07:00]

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 ° N b f V b I
T umper o1 variables

* Types of Variables
Continuous Numeric
Discrete Numeric

— # of defined levels
Categorical (Non-numeric)
— # of defined levels

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.
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S-Matrix,

User Interactive Design Wizard Mode

« DOE Expert Users

— Design Wizard Mode

[
o il

—Analysis Wizard Mode

% Atomated

£ Uszer Interactive

Cancel

Deszign Types

7 Twiolevel

(¢ Responze Surface

7 Mixed Level

" Modelrobust Process
" Model-robust Mixture

" Model-robust Misture-Process

Users Following an SOP

| Available Designs

Central Composzite Full [25 Runs]

=

Design Types - User-interactive

<Mohe Selected:

Eox-Behnken [27 Runs

Central Composite Full [25 Runz]
Central Compozite IV [17 Rung)
Star [3 Runs]

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

" Rotatable
" Spherical
* Face-centered  Alpha'alue

7 User-defined

[ Inscribe

<¢ Back MHewt 5>

Cancel | El
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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 Snft 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 2 |2 0 50 50 100 3
- [F . 3 |3 100 0 0 200 15
> Data Analysis 4 |4 0 100 0 200 % CH
BestAnswer Searches 5 |5 0 0 100 100 =
» Best Overall Answer £ |6 16.67 B6.67 16.66 175 Copy
» Acceplable Performance Region 717 50 o 50 100 [R Paste
~ o Point Predictions g |8 50 50 0 200 b
Visualization Graphics 9 |9 0 100 0 100 4 Set Response Precision...
+ Single Respon 10 |10 0 100 0 100
Single Respor
* Multip 11 n 100 0 0 100 Delete All Responses
Reporting Toolkit 12 {12 50 0 50 200 B Remove Row
" Fusen eore ERiE L - B erson v
AL RO 14 |14 66 67 1667 1666 175 . .
15 |15 16.67 EBE.67 1666 125 3
16 |16 33.33 3333 3334 150 1.5
[ ]
Minit >
a “
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“smatrix,  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

[ Simplifies Handling of Complex Data

Full LC Testing Automation

In-silico Monte Carlo Robustness

SNANEN N ANENRN

Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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- S-Matrix,

Simple Data Entry — One Test Result Per Trial

B Fusion Product Development iR

File Edit Module Tocols Window Help

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

Create/Edit Response Data

| 0 ¢=Response <= 100

IE;;arane Response

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

can be entered directly.

[~ Add following to empty cells:

[ 0 Updae |

Example Response

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

=S |@ e |~ o o e e o |

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

E]Vdidation Status: Your settings are vald.
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S-Matrix,

Simple Data Entry — One Test Result Per Trial

File Edit Activity Tools Window Help

@ Fusion Product Development - Temporary File.smae

| = .-‘ = 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

- [=] -

— ¢ 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 © 2021 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 57 516 125
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 1467 517 516 17.73
28 |28 115 115 2 9.88
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B i Response Data Handler™ (RDH)
-

RDH Handles Complex Data Simply and Easily!

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

(K. Create Testing Design X

e Multiple test results per run. Testng Design Nane ST T

Testing Design 3) Time Series ~

Reference Standards Replication M'Desapﬁve S P
e Time Series — testing at .

Reference Standard Runs 0 ._3_ No. OfT&StREDBBu PoTTTCPOTOUOTT
Apply Replication Scheme * - Use this setting for the number of preparation repeats,

multiple time points per run. oroame:
Synthesis — number of reaction repeats per run.

Sampling Rate
@unforn O varsbe i
Measurement Time Point (Minutes)
Uniform 1 0.0 A
No. of Measurements | 3 ~ | per Hour 2 20.0
3 40.0
Total Time Period |6 v | Hours 4 0.0
5 80.0
[~ Start time at 0 Update 5 100.0
7 120.0
8 140.0
9 160.0
1n 180 0 X
h The settings are valid.
Back Finish Cancel

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 18



RDH — Multiple Test Results Per Trial

S-Matrix,

_,‘1:3 Fuszion Product Deve

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
g P Fezponze Unitz EEEJEE,—EESWEEQEJ [~ Upper Limit

» Create a Design
|: LI Ix I e I <= Fesponse <= I

+ Design Reports
Data Entry / Analysis

K Create Testing Design X
TesingDesi ame Feso e T Example Protocol —
Tablet Physical Property Testing (3) Descriptive Statistics v
Test six (6) tablets for LC and
Non-LC measurements:
Reference Standards ) Replication Scheme ° % Released
Reference Standard Runs |~ 07+ No. of Preparation Repeats
Apply Replication Scheme I No. of Test Repeats per Preparation ° H a r d n e S S
* Friability
| e Gloss
ﬁ The settings are valid.
°
Back Finish Cancel

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 19



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 @

Design of Experiments

Create Response .
': » Create a Design Fesipalse L Respo i ™ Upper Limit
+ Design Reports IDther ;I Ix 0 .u'gl I <= Response <= I

Diata Entry / Analysis

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

B0 Deg. Gloss LI | - | | <= Response {= | [Desct'p!ive Statistics View Testing Design |

MNone Selected

F‘_ ! E F G

Friability

BIU Deg. Gloss L. 5 1L
I

Testing Design is a template —

automatically replicate the template to

import/enter multiple responses with same

testing protocol.

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.
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RDH — Multiple Test Results Per Trial

| |

File Edit Meodule Tools Window Help f
O @= l_ | & ||é| = Create Testing Design = Delete Testing Design 'y Export R Create Response | B Edit Response [ Delete Responsl lfii Response Reductions *

Design of Experiments . Create Response -
I: + Create a Design Rezponze Name Rezponze Units [T Upper Limit

+ Design Reports IDthE' LI I L‘EI&I I <= Response <= I

Data Entry / Analysis

14! Response Reductions Wizard - Tablet Hardness

Automated Response Reductions: _ o ssbuen HandBebdien -

» Handles test repeat data

« Handles non-normally distributed data .
* Log-normal Sel
« Exponential T AT N
e Gamma = e
« Weibull o e i el

Ref. Standards :REF- Std. 1 v:

[ ] Computes descriptive Statistics based s Skatiskic aptoDesign EIF:r:;r;cefromStandard Map ko Design
responses o §

« Computes differences of all statistics S e
from a reference standard i ) g

° Maps a” Computed responses to the . DSaIect..QII- — _D.Sele_ctﬁll [ Select Al Select Al
experimental design for analysis |

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.
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S-Matrix, RDH - Multiple Test Results Per Trial

@ Fusion Product Development - Tablet Formulation and Process Optimization - New Analysis - 990.smae
File Edit Activity Tools Window Help
D@L @R &)@ 7 cditRun No. Labels M Matrix Master [ Create/Edit Response Data

Design of Experiments
L s Create a Design Run No. | Starch | Lactose | MCC | C_Force | Friability
> Design Reports 1| 1.5 2| 115 2035 0.28
Data.Enwanawsis 2 |2 2 115 115 1512 1.02
=] D 3 |3 2 21 2 15.12 0.75 .
k > Data Analysis 4 |4 2 2 21 2035 0.38] RDH Wizard
BestAnswer Searches 5 1|5 2 11.5 11.5 20.35 0.37| .
> Best OverallAnswer 5[5 517 1467 516 17.73 0.43| automatically
» Acceptable Performance Region 7 |7 2 2 21 15.12 0.95
> Point Predictions s |8 2 2 21| ses 244 calculates results
Visualization Graphics 9 |9 2 2 2 9.88 .
—» Sige Response Seres 10 [10 s Tis 2 12 _ from test replicates
* Multiple Response Series 1 {1 21 2 2 9.88 =
Reporting Toolki 12 12 ] I N N X - for each run and
: 13 : .
> Fusion Reporter maps the results to
C: Audt Log Reporter 14 114 L/ N7 N - . P :
16 |16 21 2 2l 203 the de5|gn for
17 |17 115 15 2] 2035 . -
1 LI T B _ automated analysis
19 |13 8.33 8.33 834 15.12 L N m Iln
20 |20 2 21 2 2035 . and mode 8
21 |21 2 21 2 9.8
22 |22 8.33 8.33 8.34 15.12 0.75
23 |23 15 2 115 1512 0.74
24 |24 2 2 21 9.8 2.44
25 |25 517 517] 1466  17.73 0.53|
26 |26 15 2 115 9,68 1.94
27 |27 1467 517 516 17.73 0.41
28 |28 15 15 2 9,88 155

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 22



S-Matrix,

File Edit Module Tools ﬂiigg gig

RN Ea= ..l & ||E 4F Create Testing Design |= Delete Testing Design & Export BE Create Response & Edit Response [ Delete Response & Import Responses | !l Response Reductions @

Design of Experiments

Responze Units

[# Lower Limit

[T Upper Limit

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

':: EZ?;:ERED:;E ;I Ie/e ﬂﬁl IU-U <= Response <= I
Data Entry / Analysis
K Create Testing Design
Testing Design Name Testing Design Type
Release Testing (3) Time Series w
Reference Standards Replication Scheme = . . .
e o s 118 Time Series Testing Protocol Supports:
Re StandardRuns | 0.2  No.of TestRepeatsper Preparaton = 313
h::?:-“\eptcanan Scheme e '-:; ﬂ‘:::;ettﬂﬂ for the number of preparation repeats.
S e e e 5 . « Uniform or variable time point testing
Sampling Rate
fsee NS Measurement ﬁnepom(wm ;63-| prOtOCOIS
o 1 ] 0.0
No. of Measurements 1 v | per Hour  « 2 60.0 . .
s T s 2 2 » Multiple sample preparation repeats
[ Start tme at 0 Update : gg
7 360.0) . . .
; =5 * Multiple test repeats at each time point
. . * Internal test standard data
W The settings are vaiid.
Back Finish Cancel
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Time Series 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 DTExpe"m?ms Resporee Mame Response Units I~ Lower Limit I~ Upper Limit Testing Design Type
' g::: ;E:::sn | % | <= Response <= | Time Senies View Testing De;ignl
Data Entry / Analysis
M“ Rt | t-000 | 1-8000 | %000 | t-19000 | t-2i000 | 3000 | 13000 | t-2000 | t-s3000 | t-stooo | t-sboo0 | t-eso00 | t-7000
BestAnswer Searches 1 _Jia
* Best OverallAnswer - b
L table Perfi Region 3 LS
+ Point Predictions 4 |22
Visualization Graphics > B
- Shg_leResponseSer'e.s g Jf
* .Mulole Rgsoonse Series s |3b
P ot eperer 3 [3e
=+ Audi Log Reporter :s ::
12_|dc . . .
13 fss Testing Design is a template —
14 _|5b
15 _|Se
e . . .
e The template is automatically replicated to
2 i
21 |7e . .
2 support auto-import of all your desired results
24 |8ec
75 19a
for all compounds from the CDS.

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 24



smatrix.  RDH —Testing at Multiple Time Points Per Trial

I@I:usicrn Product Development - Fusion Product Development Tutcrial - Part 2 - 990 SR2b.smae - o x
Eile Edit Activity Tools Window Help
DR Bl & 4 Create Testing Design = Delete Testing Design [ Create Resp N Edit Resp ®= Delete Response il Response Reductions &' Export & Import Responses

DESiI’gn;LE:ep:rDi:;;Ts Response Name Respanse Units ™ Lower Limit I~ Upper Limit  Testing Design Type
« Design Reports |&4P1 - % Released | |z s | [ <=Response <= | [Time Series View Testing Design |
Data Entry [ Analysis
=] A B © D E F G H I 4 .
L. " Run No. 1-0.00 1-60.00 t-120.00 t - 180.00 t - 240.00 t - 300.00 t - 360.00 t - 420,
e T o e R e Imported Replicate Run Data
+ Best OveralAnswer 2 [ib .00 13.60 21.55 2965 4145 4645 518 —— - = . .
s Acceptable Performance Region 1c .00 1350 21.60 29.30 4160 46.55 51.35 55,35 59.55 6245 65.45 68.50
+ Point Predictions 4 |2a .00 1220 24.65 36.70 53.65 60.65 65.55 :rmnl 75.55 79.50 34.00 7.60
- ) 2b .00 12.15 24.30 36.35 53.35 60.50 6545 70.80 75.40 79.80 34.05 7.60
V_'sufllz::": S:ff:,:jﬁ Sories 5 |2c .00 1; 25 ;5.25 36.45 53.50 6035 65.50 70.50] 75.25 79.50 33.95 7.30
) Mufm Response Series 7 |3a .00 60 1055 1445 2165 25.05 28.60 2.75] 36.35 40.40 4395 46.75
Reporting Toolkit 2 |3b .00 45 10.10 1420 21380 25.00 2875 2.70 36.35 40.30 4420 46.40
portne e 3 |3c 00 a5 1055 14.25| 2155 2525 2875 265 3650 2050 4385 4665
[ e e 10 |4a 00 1150 2105 30.70| 4455 5030 56 80 622 750 71.90 7535 7935
* Audit Log Reporter 11_|4b 00 11.40 2115 3030 2450 50.00 56.80 624 745 71.80 7550 7955
12 l4e .00 11.30 21.10 30.50] 4445 50.00 56.80 62.50 7.25) 71.70 75.35 79.30
13 |5a .00 10.95 21.50 1.05] i 4625 52.00 58.20 63.30] 68.85 73.80 77.35 40
14 |5b .00 10.85 21.70 1.00] 39.15 46.50 52.10 58.10 63.65| 69.05 73.70 77.40 25
1R R~ o 1nan 2110 an o8| an anl AR 1R 52 N R& AN r1E8R] aa anl 74 M T71R 78 o,
4 3
R hN UBDU s%uo ‘ 2Duw | aEnm | 25000 33000 3?000 zluw | gom |
un No. k-0 k- bl 1-1 t-1 Li= 1 L= 1 k- 1 b= 420, k- 480, t
1 0.00 13.50] 21.50] 2950 3550 4150 46,50 51.50] 55.50 AUto'ave rag ed Data-
2 |2 0.00 12.20] 24,90 3650 4610 5350 60.50 65.50] 70.90
El E 0.00 850 10.40] 14.30] 17.20 21.80 2510 28.70| 270 36.40] 40.40 44.00 46.60
4 |4 0.00 11.40] 21.10] 3050 3810 44.50 5010 56.80| 62.40] 67.40] 71.80 75.40 79.40
5 Is 000 1090] 21500 31000 3290] 4630 5210 53100 Eiml 66.90] 7390 77.30 81.30)
g 60| 41.50] 4550 4350 52.40
7 . 0] 75.50] 73.80 84.20 87.60
40 53,40 6240 £5.40 £3.40
: FPD Automatically Generates En
3 [ I 0 80
10 70| 61.70] BE.30 71.00 75.00
11 . ml saaul 74.30 78.00 82.00
12 Joo 63.00 £7.00 71.40 75.40
% Average Response Curves (Profiles) [B——a——=a— o=
14 |14 | [ 53.00] 56.10 60.10 6310] «
<« [
—eemen || from INdividual Test Repeats for each
Ready [
Run. For example, results from

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 25



File Edit Module Tools Window Help

O me ._| = ||E| 4 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 gm__eﬁfjgfgi?l [T UpperLi

': + Create a Desgign
» Design Reports IDtth
Data Entry / Analysis

LI I“ s T.53| I <= Response <=

4] Response Reductions Wizard - AP] - % Released

Coordinated Response
Reductions:

Handles test repeat data

Computes average profiles
Computes f1 & f2 curve fit metrics

Computes sensitive Weibull curve

fit metrics

Computes additional user-

specified response curve metrics

Target Profile Options |Reference Standard |

Reference Stondard |[REF 5td: 1 v | @ Graph © Table

: Selected Target Profile Option  Graph Mode

Reference Standard :Connect—the—Dots Plot « Chart Settings

75

£ 50

200 300 400 500
X-Axis

B Red Sl 1

Set Target Profile

API- % Released

0 50 100 150 200 250 200 350 400 450 500

X-Axis

m— Target Profle —@-1 -k 2 3 4 F5 ]
12 13 =4 W45 e G e 7 18
-2 W2 e ey man RN

78 4o 0 8
1 20 il n 4
R S 1

Profile Similarity Metrics

/| f1 (Difference Factor /| Map to
% CV Test b : P

f2 (Similarity Factor) Map to

'¥-axis Data Endpoint for f1 and f2 |85.0

[] Weibull Difference Factors Map to

Response Profile Metrics
Design Number of Responses | 25

Design

Y-Mean atX = | 240

%

Design jx at ¥-Mean =

Map to Design

[] Map to Design

Ba The settings are valid.

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.
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S-Matrix,

@ Fusion Product Development - Fusion Product Development Tutorial - Part 2 - 990 SR2b.smae

RDH —Testing at Multiple Time Points Per Trial

Eile Edit Activity Tools Window Help

D ==& i | & :EI 7 Edit Run No. Labels # Matrix Master [® Create/Edit Response Data Show/Hide Responses 4 Create Testing Design &’ Export [[§ Sort Grid @

Design of Experiments
» Create a Design
‘— o Design Reports
Data Entry /Analysis
- ]
L o DataAnalysis
BestAnswer Searches
~— o Best OverallAnswer
— @ Acceptable Performance Region
“— @ Point Predictions
Visualization Graphics
» Single Response Series
+  Multiple Response Series
Reporting Toolkit
- » Fusion Reporter
- » Audit Log Reporter

Run No. Atomizing Air Pressure Pattern Air Pressure Spray Rate | Gun Distance hblale}::gﬁ“’ ) n .API 'Jz. fln ell:E:e'dx- 2
1 J1 30 55 825 7 75.18 473 76.05
2 12 30 275 825 10 75.07 22.00 48.33
3 13 50 0 125 10 77.15 4289 34.03
4 |4 10 0 40 10 76.23 6.64 71.73
5 |5 10 55 125] 10 75,65 9.26 £5.27
£ |6 10 55 40 4 75.76 34.22 3891
7 17 30 275 82.5 4 74.24 22.38 48.01
g |8 30 0 825 i 75.91 4.83 75.68
9 |9 50 55 40 10 7463 7.95 £8.85
10 |10 50 0 40 4 76.52 291 86.02
11 |11 30 275 825 7 74.52 9.40 £4.50
12 |12 10 55 40 10 7462 1.28 95.72
13 13 10 0 125 4 74.38 14.40 56.80
14 |14 50 55 40 4 75.89 1450 56.63
15 |15 10 0 40 4 75.43 13.27 58.13
16 |16 10 0 125 10 77.25 28.44 4331
17 |17 50 55 125 10 75.54 28.63 4318
18 |18 50 275 82.5 7 7468 8.58 £6.38
19 |19 50 0 40 10 76.06 19.98 50.12
20 |20 30 27.5 825 7| 74.77 858 BB. 38|
21 |21 10 55 125 4 74.76 36.39 3763
22 |22 50 55 125 4 74.81 13.36 58.18
23 |23 10 0 40 4 75.43 11.73 £0.35
24 |24 10 275 825 7| 7468 9.26 £4.83
25 |25 30 275 825 7| 74.70 912 E5.16
26 |26 30 27.5 40 7| 74.70 5.04 76.17
27 |27 10 55 40 4 75.94 34.54 38.74
28 |28 50 0 125 4 74.39 3.47 83.17
29 |23 50 0 40 4 75.46 313 84.20
30 |30 30 275 125 7| 7459 14.08 57.19

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

RDH Wizard
automatically
maps calculated

results to the
design for

analysis and
modeling
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“smatrix,  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

Simplifies Handling of Complex Data

[ Full LC Testing Automation

In-silico Monte Carlo Robustness

AN N AN AN N N

Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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Export Testing Designs to the CDS

Automatically Builds your Standards Protocol into the Exported
Testing Design Sequence

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

—re
No. of Standards per Bracket |2 v I 1.a)t- 9‘_300

1.bit - 0.00
No. of Injections within Brackets | - 1.cht- 0.00

__Cancel_| ERL:
3500 pomk Select your standards protocol —

da4-000 [Minckat

ST =t Standard injections are

automatically included in the
testing sequence exported to
=41 the CDS.

<< Back |

=
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S-Matrix,

Import All Required Results Data from the CDS

Select a Project and Result Set

— Select Project

| Find Filter

[ Projects

&%) Customers

%] Distributors

5 [&] S-Matrix

s [&] ADL

s [&| FIT

FMD Tutorial -9_9_0

RDA - Screen-9_9 0
RDZ-9_9 0-MNamed Peaks
RDZ - Optimization-92_9_0
D FMV-ALR

% [&] Internal Development

&) RD1 - Demo Screening Expt
RD2 - Demo Optimization Expt

* Test
Tip ofthe Week

Reset

— Select Resul Set(s]
Fesult Set Hame | FesultSetD | Drate | Sarmple Set
RD2 Optimization Mamed 8341 E/9/2019 1:47:33 P FDT RD2 Optimizati
RD2 Optimization Marmed £323 2172019 9:30:14 AM EST RD2 Optimizati
< >

Fetch Selected Result Sets

Select Processed Channel:

by 0020 mins,

any desired results

— Result(z) for Import

Sample | RezultlD | Date | Type | Channel 1D | A
1 9183 B/9/2019 2:19:15 P [ E321

10 9180 B/9/2019 2:10:17 P LC E404

1 9148 6/9/2019 2:09:35 PM LE E412

12 9146 B/9/2019 2:08:44 PM LE E420

13 9144 5/9/2019 2:08:10 PM LC Ed28

14 9142 B/9/2019 2:07:30 P LC E43E

15 9140 6/9/2019 2:06:40 P LE Ed44

16 9138 6/9/2019 2:06:04 P LE E452 v
< >

data from the CDS

— Mared Compounds in COS

Available

.| for any compounds.

Automatically import

T~ PeakTracker Data Import
Select Raw FDA Channel:

Select Baw M5 Channel: M5 Time Offzet [min]

INone Selected

Spectra Estraction Pointz
’7 Leading [%)

3000 Trailing (%) I 30.00

;I I Mone Selected

M5 Intenzity I 0

=l 0.000
"Thleshold Setting

— Uzer Types (logged in az 'Dwner’]

IDwner ;I

Select Processed MS Channel:

[T Track Mor-absorbing Peaks

=

‘ Ready

| | Mest 2> I Cancel |ﬂ

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

QEECT Al I

DEIECT MORE I

[ = Duplicate

Response Data

IMPORTAMT:
Do not gelect any Rezolution rezponzes if you
intend to uze the Re-Map Responze.

Available |

neluded

Slope ~
StartHeight

Thirdk oment

Urits

IS e

USPResolutionatHH

Wwidth

it 0Pt

Wwidthat13 4Pct

Wwidthal32 4Pct

Wwidthtitd 4Pct v

USPResalution

Auto-imported Responzes...

<< Back

Mest =3 LCancel
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“smatrix,  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
Simplifies Handling of Complex Data

Full LC Testing Automation

[ In-silico Monte Carlo Robustness

AN AN DN N N NN

Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE
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“smatr.  QbD Robustness — Regulatory Statements 2012

T —

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 © 2021 S-Matrix Corporation. All Rights Reserved.
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QbD Robustness — Regulatory 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—J? 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

33
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Fully Automated
In-silico
Monte Carlo
Robustness

Simulation

A Robustness Simulator

X
Cp —
c,,  UseCywhenone of the two cases below apples to the response. Cou=Lowc ox Upper Spoclicaion Lk
Con = min(Cp.Cp)  whare Gy = =28 and Cp = 2t
Com 1, The response goal is Maximize, there is an absolute : = ”
C Lower specification limit, and at least some predicted response
—pkm _ values are near the absolute lower limit. A i
the mean performance result |
2, The response goal is Minimize, there is an absolute 1o the specication imit
Upper spedification limit, and at least some predicted response
values are near the absolute upper limit.
Note:
.C’Bmmuhdﬂmmahwumﬂaﬁmism.
.thwudﬂmmmmmhﬁmkm.
Critical Quality Attribute
‘R'esponseSetthgs IS
[[] indude Additional Error
Model Error External Error  C.I. for Simulation | 1 Sigma
Specification Additional Error
Robustness Limit Additional Amount
| Enabled Response Index Delta (%) LSL usL Target Error (£10 Value)
Tablet Hardness...| %RSD ~
API - % Release... Cpk ~ 10.000 . . . . .
= = — Built-in Robustness Metrics — Simply:
Cpm ~

" select Al Selecthone | [ [P
~|Variance
%RSD

1. Select the metric for the failure
mode of your response (CQA).

B The settings are valid. |1 std.Dev.
2 5td.Dev.
3 Std.Dev. v

2. Define the failure limit(s).

Back | Finish | | Cancel

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.
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“smatrix,  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
Simplifies Handling of Complex Data

Full LC Testing Automation

In-silico Monte Carlo Robustness

AN N N N N N

[ Full QbD Reporting

Example Method Development Workflows —
« Sample Preparation
« Dissolution
« GCandCE

Copyright © 2021 S-Matrix Corporation. All Rights Reserved. 35



-

s-Matrix, Reporting Harmonized with Regulatory Guidances

ICH Q8(R2) — Page 22

C. Prezentations of Desizn Space

Fizure la: Response swface plot of

above 80%% 15 desired.

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

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}

dissolution as a functhion of two parameters
of 2 granulation operation. Disselution

Fizure 1b: Contour plot of dissolution
from example la.

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

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

Fusion QbD

Nama: Administrator
Company: 5-Matrx

le{:d: Project 1
Date: October 23, 2015 8:31:03 PM PDT [GMT-07:00]

D.5. + PARs - 10% Crganic

Foticr, T Gonch
Jzm
B - U Hpmchion - Lok 1.3
ERI
p L) H
i
2500 T
28 D {©

t ‘ T
~¢ 5-Matrix,

1 ———
EET I T SBET B0 AT 46T 38N
van Tarpareun CC)
Proven Actepiable 5 ]
Al | Hame Unifc | Lower Bound |Upper Eound
% [Ceen Temoemahes| T 100 2404 2.0
s - 220 =00 ‘2500
Rezponga Varlable Goals
Beame Uit |Gosl Lower Bound | Uppsr Ecund| Color | Prediotsd Candsrpoint
(AR - UEFRessiuion T |MmimiE El —{Fed T
impurity A - USFRssaution ) |rmimize od —{Eue |
impurity B - USPREsoution Fl L —{ Green
[4F - UEFTailing ) |Target asg 1.1
(4P - UEFRestison - Cpk Fl 1.3
impurity A - USPRESOuton - Cpk | () |Mesimize [EE
Impurity B - USFR=soution - Cpk | () [Medmize 1.33
(4P - UEFTaiIng - Cpm Fl 1.3 aky
Graph varlable Satfings
Beame Urite | Graph Bating | RangaiLevsl|c)
[Crven Tempemitre ["C3 [ X Ass Variabie| 25,00 <= Oven —= 3500
e+ ) [V A verianie] 2700 <= e <= 2200
inms % Cgeric [3) [ Constane 57
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s-Matrix, Reporting Harmonized with Regulatory Gui

dances

Name:-[USER_NAME]
Cempany:-S-Matrix-Corporation
Project:-Project-1
Date:-22-APR-2015-18:38:42-PDT-[UTC-07:00]

Trellis---D.S.-+-PARs

Gun Distance = 7 0 Gun Distance = 6.0

Gun Distance = 8.0

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

Spray Rate = 55.0 Spray Rate = 60.0 Spray Rate = 65.0
8 -
]
E o
C A B
5 =f
E
g
Feo
Lo
=
I
8
i
gY
o
Lo
£
13
g
Fo
i
o
I
b
i
£
o & & &
]
2
E
g . o
Is —
10.0 30.0 50.0 10.0 50.0
Atomizing Air Pressure  Atomizing Air Pressure  Atomizing Air Pressure
Proven-Acceptable-Range-Settings
Axis [Name Units [ Lower"Bound| Upper'Bound| Centerpoint]
X | Atomizing“AirPressure 25 35| 30|
Y Pattern‘AirPressure 20| 30| 25|
Trellis-Variable-Settings
Series  |VariableName | Units| Low| Middle| High|
Horizontal | SprayRate 55| 60[ 65|
Vertical | GunDistance 6| 7 3|

S-Matrix,

Response-Variable-Goals

Reports can be output in a variety of file formats:
PDF / MSWord / HTML / TXT / XLSX

Name Units | Goal | Color LowerBound| Upper‘Bound
TabletHardness™Meani{TD1) Red 740 76.0
TabletHardness™%RSDYTD1) Blue 50
API-% Released™T1{TD2) Green 15.0)
API%Released-121TD2) (Orange 50.0)
API-%Released-T1{TD2)~Cp 2.0]
API-%Released-T21TD2)-Cp Purp 20|
Graph-Variable-Goals
Name Uunits |Graph-Setting Range/Level(s)
Atomizing“AirPressure XAxis Variable 10.0°=="Atomizing“Air Pressure®<="50.0
PatternAirPressure Y Axis Variable 0.0%<="Pattern-AirPressure™<="55.0
SprayRale Horizontal TrellisLevels |55.0,760.0,765.0
GunDistance VerticalTrellis1evels  |6.0,7.0,78.0
for Simulator
Included | Variable™Name Units| MaximumExpectedVariation®+/-"3*Sigma*Value)
Yes Atomizing*AirPressure psi| 5.0
Yes Pattern”AirPressure psij 5.0
Yes SprayRate mg/min| 20|
Yes GunDistance inches| 1.0]
A -Simulator
[RESPONSE_NAME_COLUMN_HEADE
Rl Specification’Limit| Robustness| LSL| USL| Target| i i Error’Amount|
(+/-"distance“from°target)| Index| Error| (+i-73°SigmaValue)
[RESPONSE_NAME]003 — | = None|
[RESPONSE_NAME]0004 — - = None|
Report-Settings
Setting Value
Report'Name —
| Action ReporiCreated
ReportType Trellis"Graph
Graph™Category Process
Include PARs True
IncludeVeri RUNS False
IncludeVerification"Runsin"Report | False
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“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 and Analysis
Simplifies Handling of Complex Data
Full LC Testing Automation
In-silico Monte Carlo Robustness
Full QbD Reporting
s

Example Method Development Workflows —
« Sample Preparation
e Dissolution

\ e« GCandCE )

AN NN NN
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hod Development Workflow

2) Testing Design

Fusion QbD creates a
companion Standard LC
Testing Design and

exports it to the CDS as a
ready-to-run sequence.

1) Experiment Design

Fusion QbD generates the
Sample Prep. DOE experiment
design based on the user’s
variable settings.

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

3) Conduct the Experiment

and Generate Results.

Experiment run samples are
transferred to the LC for testing
using the exported sequence.

4) Results Data Import

Fusion QbD automatically
imports all desired LC
results for all selected
compounds and maps
the data to the Sample
Prep. design for
automated modeling.
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Dissolution R&D Workflow

2) Testing Design

Fusion QbD creates a
companion Time Series
Testing Design and
exports it to the CDS as a
ready-to-run sequence.

1) Experiment Design

Fusion QbD generates the Dissolution
DOE experiment design based on the
user’s variable settings:

* Process Variables — e.qg.
o Time, Temp, Speed, ...
« Chemistry Variables — e.g.
o Buffer AC, pH, ...

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

3) Conduct the Experiment and
Generate Results.

Experiment run
e == samples are
it llf transferred to the

T P

ilr. LC for testing using

the exported
sequence.

4) Results Data Import

Fusion QbD automatically
imports all desired LC results
for all selected compounds —
each result at each time point
— from all runs and maps the
data to the Dissolution design
for automated modeling.
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Method Development Workflow

2) Testing Design

Testing Design and

Fusion QbD creates a
companion Standard LC

3) Sequence Editing and Execution.

The user edits the GC or CE
instrument methods linked to the
exported sequence to those required
for the experiment runs.

Method development experiment
sequence is executed by the CDS.

exports it to the CDS as a
ready-to-run sequence.

1) Experiment Design

Fusion QbD generates
the GC or CE experiment
design based on the
user’s variable settings.

Copyright © 2021 S-Matrix Corporation. All Rights Reserved.

4) Results Data Import

Fusion QbD automatically
imports all desired LC
results for all selected
compounds and maps the
data to the GC or CE
design for automated
modeling.
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