sve - Fusion QbD

Automated Method Validation
& Transfer

- ©2025 S-Matrix Corporation. . S-Matrix-Corporation
' hts Reserved. g WWW.SmatriX.com




t'xa A Complete Solution for APLM Stages 1 and 2

Analytical Procedure Lifecycle Management Workflow

\ Sample Preparation
Optimization

Analytical Procedure | /0% |

Replication Strategy
Optimization

Robust Method
Development

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.




S-Matrix.

Referenced G

uidance Documents — ICH / EP

) ( harmonisation for better health

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED GUIDELINE

ANALYTICAL PROCEDURE DEVELOPMENT
Q14

Final Version

Adopted on 1 November 2023

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

This Guideline has been developed by the appropriate ICH Expert Working Group and
has been subject to consultation by the regulatory parties, in accordance with the ICH
Process. At Step 4 of the Process the final draft is recommended for adoption to the
regulatory bodies of ICH regions.

’ t harmonisation for better health

INTERNATIONAL COUNCIL FOR. HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED GUIDELINE

VALIDATION OF ANALYTICAL PROCEDURES
Q2(R2)
Final Version
Adopted on 1 November 2023

This Guidelime has been develaped by the appropriare ICH Expert Working Group and
has been subject to consultation by the regulatory parties, in accordance with the ICH
Process. At Step 4 of the Process the final draft is recommended for adoption to the
regulatory bodies of ICH regions.

EURDPEAN PHARMACOPOELA 11.6

2.2.46. Ch hic separath .

01/2025:20246

2.2.46. CHROMATOGRAPHIC
SEPARATION TECHNIQUES"

INTRODUCTION

and resolution can be caleulated using software provided by the
marnfacturer. It is the responsibility of the user to ensure that
the calculation methids used b the software are equivalent to
the req of the European Ph e amd o make
any mecessary corrections if this iz not the case.
Chromatogram

A graphical or other representation of detector response,
effluent concentration or other quantity used as a measure
of effluent concentration, versus time or volume. Ideally,

d as a sequence of Gausslan

h rap F echniques are multi-stage
separation methods in which the components of a sample are
distributed between 2 phases, one of which is stathonary, while
the other is mobile. The stationary phase may be a solid or a
liquad supported on 3 solid or a gel The statsonary phase may
be packed In a column, spread as a layer, or distributed as a
filen, etc. The mobile phase may be gaseous or liquid. The
separation may be based on adsorpthon, mass distribution
(partition), ion exchange, etc., or may be based on differences
in the phy hemical prop f the such as
slze, mass. volume, efc.
Thiz chapter contains definitions and calculations of common
and generally applicabls for system

sultability, Principles of separation, equipment and methods
are given in the corresponding general chapters:

O~ paper chromatography (2.2.26):
- thin-layer chromatography (22.27):

gas chromatography (2.2.28);

- liquid chromatography (2.2.29);
- shre-exclusion chromatography (2.2.30).¢
DEFINITIONS

The system suitability and acceplance eriteria in monographs
haave been sl using paranteters as defined below, With some

il . ceriain p suich s -t fse i

Fepk 1

Response

peaks on a baseline [F;gu:c 2.246.-1).
Vy =  hold-up voluma;
= hold-up time;

Ve = retention volome of peak 1;
'y = retention time of peak 1;
Vi, = retention volume of peak 2:

e = retention time of peak 2;

W, = peak width at half-height;

W, = peak width af the inflexion podar;
= height of the peak;

W2 = half-hekght of the peak.
Dhistribution constant {K,}

In slze-exclushon chromatography, the elution characteristics
of a component in a particular column may be given by
the distribution constant (also referred 1o as distribution

which is caboulated using the following equati

k=2l

Ll
Poak 2
14
fA\
I\
I/ \
y L
w,

=
!
Volume (V)
Time (¢}
Figure 2.2.46.-1
(1) Thischapier b asaongon i, Sor chageer 34 -

Ceneral Natices (1) apply to all monagraphs and other fexts
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[USP-NF {621} Chromatograply hatps: Vonline wspnf comuspuf document’] GUID-GC3DFSBE-DI2E-4..

Prrten: The Seo 03 2034 125010
Prredby Gesrgn Cooney

e Corerdty Ccialon (5 S 2i

Offca Cate: Offcial a5 of 01 0t 2623

Desxmart Typa GEMERAL CHAPTER

Docid GUAG-GCIDFIIB | -2 HADLT-A S HPICUTIL B an5
DO ittpa:y denorg 101 T0CHAUSPRE_ 3800831

DO Het. a2
Do ret cttate
© 2004 usse
(621) CHROMATOGRAPHY
To view the Notice from the Expert Committes th d in conj with this coms
thge 621 -20230929.
Change ta read:
(Tha sect itivity and fficial on AMay 1, 20254 72 1 o1 s23) 88 Indicated )
INTRODUCTION
Chromatographic wurumnluquw: are multistage seporation f o sernghe
e al is mobile. The Yol y bt & solid of 4 liquid suppored on & colid or & gel

The stationary phase mwnoplduo in o column, spread 03 8 layer, or distributed a3 a film, etc. The mobile phase may be gaseaus or bquid or
supescriteal fluid. The separation may be based on adearption, mass distribution (partition), ion exchange, etc., or may be based on differences
inthe proparties of L such o3 size. mass, volume, eic

Portions of the present general chapter text that are national USP-NF text. and thevefore not part of the hasmonized text, are marked with
symbale (#4) to specify this fact

#This chapter Q2 o definiticns, 1 @ | #
system suitabiity.

The ' uselul in gualitalive and i iy olume, gas, pager, thin-layer
{includineg high h ard  lquid g high
perfarmance Bquid chromatogranhy).

GENERAL PROCEDURES
describes the basic p o why na The
ore followed unbess atherwise indicated in the individual manageaph,
Paper Chromatography
STATIONARY PHASE
The stationary phase is 8 sheet of paper of sui 1 thickness ¥ g, in which the solverd is carried up

the paper by capllary forces, o sclvera fiaw in al lnted by farce { paper grair with
IWﬂlﬂ!D‘uﬂlﬂwl!lﬂb‘lﬂplmﬂﬂmlm;gm, d {Thi chi by the
manufseturer)
APPARATUS
Thy for paper f 3 vapar-tight chamber dets for addition of solvent and a rack of

i about 5 em eharer b heighn af ber. The rack sarves a& & supnes for selvent eughs and for
ansisiphon reds that in turn, hokd v the chrematographic sheets. The bestom of the chamber (s covered with the prescribed salvent system of
mbide phase. Saturstion of the chamber with selvent vapar is faciMated by kning the mside walls with paper wested with the preseribed
solvent ystem.

SPOTTING
The substance or substances analyzed are dissolved in a sultabh he 5 of the
nesuiling sehition, nermally containing 1-20 pg of are placed in 6 15 10-mam 3pots not less than 3 om apart.

PAPER Cl
in the apparatus, using the antisiphon fod to hald the Lpper end of the sheet in the
without towching

1.4 sheet i

sahvent trough. INCTE=Ensure that the portion of the sheet harging i freely in
the rack, tna chamier walls, ar the flad in the chamizer]

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.
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4(1210) STATISTICAL TOOLS FOR PROCEDURE VALIDATION

1. INTRODUCTION
2. CONSIDERATIONS PRIOR TO VALIDATION
3. ACCURACY AMD PRECISION
3.1 Methods for Estimalting Accuracy and Precision
3.2 Combined Validation of Accuracy and Precision
A4, UMITS OF DETECTION AND QUANTITATION
4.1 Estimation of LOD
4.2 Estimation of LOG
5. CONCLUDING REMARKS
REFERENCES

1. INTRODUCTION

This chapter describes utilization of statistical approaches In procedure valldation as described In Validation of
Procedures (1225). For the purposes af this ch
of the method life cyche, following design and devel
Chapter {1225} explalns that capabilities of an ana
ter (1225) also descrit

lliudprlurlulﬁlllg.
I procedure must be validated based on the intended use of the
cmeman types of uses and

ascd on e collection
established during validation include accuracy, precision,
i, lirvearity, and ra'r;%: In some situations (e.g., nlobglcal
focuses on how o establish analytical
accuracy can only be assessed i a true or acc
o assess refative accuracy. In marny anatytical
section addressing LOD Zan be applied Im';mln l:a
The other analytical g
of scope for this chq)tc(
Because validation must provide evidence of 8 procedure’s fitness for use, the statistical hypothesis testing paradigm is
uged duct validation with {1225,
and Precis mmmmuﬂslmmtmlﬂnpﬂ

in (12 ;, which inclu

only approach for data analysis, nor 1o imply that

Docid: GUIC-13EDMBER-4005 4365 ATOT-SO4AIAF25C8_T_enis

G0 USPT
1

ure validation” refers to the analytical procedure qualification stage

s pmcedum categaries (I, I, lll, or V)
perormance Paurnelma ropriate for these uses. ice parameters that may need to be
TF ;, detection limit Ilm of detection, (LOD)], quantitation
lelauve Accuwracy takes the place of acouracy. This chapter
characteristics of accuracy, precision, and LOD. For quantitative anatytical
va!’uc Is avallable. In some cases, it will be necessary
can be assessed even il acouracy cannol be asiessed. The

and linearity, are out

h some statistical interval examples are p in 3.

methods are inadequate.
Table 1 provides mrmlmlu_.ymeu lndn:.iaean analadlcal procedure in this chapter. The definitions for individual
and General Motices, 7.10 Interpretation of Requirements,
Table 1. A
Terminchogy Deeription
Laboratory sample The material received by the laborstory
7 plniical ol y wanpe, wch hing
Analytical sample rdeg
Tt restion Ths cquantity {alkquot) of eaterial Likee from the anabytical umple for teting
The g p a3 chemieal dera-

Test solution tization of the analyle in the test portion o disiohtion of the test portion.
Indrvidual determiration (10} The: ieasored rumerical vk borm a singe unit of et sohation
Rrprrlalic var Aervacge vabor of eradivags Ireem e o e units of 4 lest solution

Mot all analytical procedures have all sta?ex shown In Table 1. For example, liquid laboratory samples that require no further

rmanipulations immecdiately IuP
is II! focus of analytical validati
2 provides an example of the Table 1 terminology for a solid oral dosage form,
Table 2. Example for Coated Tablets
Deseription

test solution stage. Demonstration that a reportabile vahe is 1) for a particular use

100 costed tablets.

20 tabiets are y sample and tar ad peatie
Replicate 1: 1 g ol enuhed preder aliquct fsom the Replicate 2: 1 ol erunhed g aliqued from the
artytical sarpe aralytical srmpie

Rt o Spnl, COMArSRaocumeny|_GUIDH 1E04BES 2086 4 385 ATOT SOMATZAF26CE T eniss.
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Add the followlng:
4{1220y ANALYTICAL PROCEDURE LIFE CYCLE

INTRODUCTION
This general chapter hollstically considers the validation activities that take place across the entire life cycle of an analytical

procedure and provides 3 framework for the Implementation of the life approach.
The analytical procedure life cyche appmxll here is consistent with the guality by design concepts described in

Council for The procedure lle cytleappoam emphasizes the importance of
sound scientific apy lity ke for th and use of analytical
procedures. Total emor is used In:!m ter; ROWeVEr, measurement muemlnly can also be ussd.

Thruvwdun:lie:y:lu ch is applicable to all of analytical procedures, and the extent of effort should be consistent
he complexity jprocedure and the o ity of the quality attribute to be measured. The life cycle approach can
heounude!nd optional, lnr.l any of the elements can be applied on the baii of how the procedure is used. Elements of the
appmadlanﬂw be appled retrospectively if deemed useful or in eary stages of development with the appropriate

mezi( tions.

Elements of iife cycle mana qumenlofamlyﬂcal [procedures are also discussed in Analytical Procedures and Methods Validation

Tor Drugs and ics (CGuidance for Industry, FDA 2015).

WValidation of an analytical procedure is the process by which it is th h
of the procedure meets the requirements for the intended anatytical

a
procedure i suitable for the intended purpose, takes place r.hnlq the entire wuulhnyclr, beginning during the initial
procedure dulnan actMlks and cxtmdlng thru.@l routine use. the formal procedure vaﬂ'daﬂon
set of

studies, that the
that

vellkaunn, transfer ind assuring 1o an approp
controls and sullaullty nequlremg\

The pnxedulr ?N.Ir is comprisedd of the analytical target profile (ATP) and three stages, which are introduced below and
shown in Figure

The ATP defines the criteria for the procedure & characteristics that are linked to the intended analytical application
and the quiq‘ attribute to be measured, U applies (o iJI stages of the puc:durt life cyche. For quantitative mt\ium the

ATP dle: uired quality of the reg value since the wsing a qualified analytical
procedure pr\:mdc':am zcy decisions r\:ga'dng omwllamed a [u[ artlclc with rcgl.lalouy compmdlﬂ. and
leved of i an incosmect o
ATP criteria.
e 1: Prmedure design encompasses procedure devdopumm. which consksts of the analytical Iu:hnalogy and sample
inchudes thering,
Exp iy and asso lahi %5, The output of stage 1 ncludes: !
1. Asetol p thiat minis ! bias to a suitablle level, can provide accep precision,
and <an meet the ATP criteria
2 of the effect of | F (e.q., temy fcws rate, ete.) on
pmmdun. pc!lurrnanu.
3. of the ana such a3 accuracy, precision, the

wmwdaw calibration medel, specificity and Ilmlldquilnulnll (s far 3 applicable); this includes a
liminary replication strategy for samples and standards
4. An initial analytical control sl;;b;? (ACS), which & a set of controls (system suitability tests [$5Ts] and other

procedure-specific controls) e to ensure proper performance
Stage ¥ ints of studies rlemn!d to demonstrate that the procedure is suitable for
Its intended p.lrpcm: This involves that the rep by application of the analytical

procedure meet the ATP criteria as wedl as of th h the
wvalidation, verification, or transfer aludi:s. Data generated Elmg S[agw 1 can be used if available and suitable. AL the end
of Stage 2, the replication strategy and penurmm re Is confirmed to meet the ATP and other criteria,
Stage 3: ing the analytical edure during routine uw and
?mmh peﬂnrrnance continues ta meet AT coterts nres that e ahee of the

leved over the pi lifetime, It can akso jprovide an carly indication of
pmenda] perfonmnce ksueso( adverse trends and aid in identifying required changes for the analytical procedure.

alter Ie] that the modified p

will pe i A that

mec[ the criteria defined in the ATP.
More details about the procedure e cycle are described in the subsequent sections.

uspn |_GUID-I50TEATE-E5ES-ASRT-5 _2_se i "z




#2- S-Matrix, A Complete Solution for APLM Stage 2
‘

i

Fusion GQbD

METHOD VALIDATION MODULE

Full Validation Experiment Suite
Instant Analysis and Reporting

Advanced Method Transfer Support

Meets all Regulatory Requirements

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 5



22 S-Matrix

All the Critical QbD Capabilities You Need

Critical ObD Capability

Complete Method Validation Experiment Suite
Simple Experiment Workflows

Full LC Experiment Automation

USP 1210> Tolerance and Prediction Interval Metrics

* Replication Strategy and Total Analytical Error
e Accuracy and Repeatability

* Analytical Method Transfer

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.
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“S-Matrix. Al the Critical QbD Capabilities You Need

TI
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<

Critical ObD Capability

[Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

SN NS

USP 1210> Tolerance and Prediction Interval Metrics

* Replication Strategy and Total Analytical Error
 Accuracy and Repeatability

* Analytical Method Transfer

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 7



Complete Method Validation Experiment Suite‘
e, O"F

* Replication Strategy* » Accuracy / Linearity / Repeatability*

. Specificity [Combined as per ICH Q2(R1)]

* Filter Validation e LOQ* LOD*

o Sample Solution Stability * Intermediate Precision and Reproducibility
e Accuracy* e \alidation Robustness — LC

e Linearity & Range e Validation Robustness — Non-LC

. Repeatability* [e.g. Sample Preparation, Dissolution]

 Method Transfer Study Support*

* _ integration of USP <1210> Tolerance & Prediction Intervals]

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 8



S-Matrix. Al the Critical QbD Capabilities You Need

Critical QbD Capability EMV
Complete Method Validation Experiment Suite v
[Simple Experiment Workflows \/]
Full LC Experiment Automation \/
USP 1210> Tolerance and Prediction Interval Metrics \/

* Replication Strategy and Total Analytical Error
 Accuracy and Repeatability

* Analytical Method Transfer

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.




o o-Matrix. - Simple Workflow with Complete QbD Reporting
_

Example: Accuracy / Linearity / Repeatability — Combined Experiment

Create New Work File

i Project

| A
Select Project |User Defined |
Project Name |Project 1
i~ Instrument  Sample Compound Type-
| Fusion ObD Demo H_Class ~|| | @ SmallMolecule " Large Molecule
Instrument Type: LC ~ Experiment Phase
Data System: Waters Empower
Purp Mo Guatemeny | Final Phase Method Validation ~|
i~ Expetiment Type
Analytical Capability A
Specificity
Accuracy
Linearnty and Range
Repeatabilit
Robustness
Robustness Non-LC v

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.
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7 |
“o-5-Matrix, 1. Simple Experiment Setup Template

Experiment Setup I Feplication Settings |

— Global Compound Settings

AssayType | Assay Type Name Create and Maintain Templates.
No. of Compounds Im 'I
No. of Levels per Compound [5 _~ ] Set Automatic E-Review and E-Approve LOOpS.

100% Std. Level | Level3 - I

Compound Name Units Level Settings

Compound 1 |’/.f ol Gl I 0
Level 2| S0
Level 3 | 100
Level 4 | 110
Level 5 | 120

Compound Name Units Level Settings

Compound 2 % wrll Bl I =
Level 2 | 90
Level 3| 100
Level 4 | 110
Level 5 | 120

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 11



2. Standards Setup Options

Standards Setup |

Flexible setup of the

Standards Strategy

Calibration and Check Standards _v_] req U | re d Stan d ard S
E?a%iz:fneglﬁcrtleﬁﬂvertap 1 1 Check Standards Scheme- - St rate g | es .

Grand Average |
Calibration and Check Standards 'I No. of Standards per Group |‘| vI
Mulbi-level Bracketing - Overlap

MNo. of Repeat Injections per Level |1 vl No. of Injections Between Groups |5 vl

Experiment Design

Run No. API Impurity 1 | Impurity 2 Deg:l:dan Deg:r;dan =
1 JCaL-L1.1 Jf-- - = - - i
2 |CAL-L21 |- - = - -
3 JCAL-L31 |- - L - [
4 |CaL-L41 |- - = - -
5 |CAL-L51 |- - = - -
6 |Chk-1.a [100 100 100 100 100
7 |l.a 80 a0 80 80 g0
8 |1b 80 a0 80 80 g0
9 |l.c 80 a0 80 80 g0
10 |1.d 80 a0 80 80 g0
11 |1l.e 80 a0 80 80 80
12 |Chk-1.b |100 100 100 100 100
12 |2 an an an an an f
4 »

[E\falidalion Status: Your settings are valid.

1|»

Clear Reset Next >3 Cancel I 6|

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 12
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S-Matrix.

3. Auto-generated Experiment Design
@Analytical Method Validation - Untitled1.smae — |
File Edit Activity Tools Window Help /
0 = ..‘ & |E| # Edit Run No. Labels Standards Setup & | Import Images &3
Design of Experiments Design Reports
:[13 Create a Design Experiment Design ;]
~— © DataEntry Experiment Setup
L— o Data Analysis
Reporting Toolkit
{— @ Fusion Reporter
L o Audit Log Reporter

Name: Administrator
Company: S-Matrix

Project: User Defined

Date: August 19, 2016 1:09:19 PM PDT [GMT-07:00]

Experiment Design - AccuracylLinearity/Repeatability
Experiment Design Matrix
APl Impurity 1 Impurity 2 Degradant A | DegradantB
Run No. (%) (%) (%) (%) (%)
CAL-L1.1 100 100 100 100 100
CAL-L21 100 100 100 100 100
CAL-L3A 100 100 100 100 100
CAL-L41 100 100 100 100 100
CAL -L5.1 100 100 100 100
Chk-1a 100 100 100 100
1a 80 80 80
1.b 80 80
1c 80
2a 90
<
Ready
Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

80
S0

80
80

80

100

100

90

80

80

80

80

90

80

90

v

>
modified
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~S-Matrix.

4. Analysis Wizard for CDS Imported Results

A. Method Validation - Small Molecule Data Analysis

Linearity

Accuracy Repeatability ]

Select Response for Analysis
Peak Area

APL

Perform Data Analysis

(=

Associate responses with Analyses:

For Example — Amount for Accuracy and Area for Linearity.

> Compound-based Acceptance Criteria

Linearity Regression ( ==) 0.9998 | (a0 4s0

Intercept % Bias Calculation Options

Set Global and
Level-specific
Acceptance
Criteria,
including Spec
Limits for Data

(@) DataBased  (_) Model Based

Intercept |3 Bias| <= 2.00 | (8 M0

LOQ /LOD

Calculation Method(z)
[]icH-QE USP <1210

Significance Level 5 %

LOQ Calculatation(s)
Residual 5td, Dev,

[ ]Intercept Std. Dev.

LOD Calculatation(s)
Residual 5td, Dev.

[] Intercept Std. Dev.

Include LOQ and LOD.

Select Calculation
Method Options.

Level-based Acceptance Criteria

Level

1.000 5.00
2.000 5.00
4.000 5.00

|%% Bias| of Residuals <= | % Bias <=

Computed Results
Indude Response Factor
8 o h Van
Linearity Response Factor

FI The settings are valid.

"

Source Data

Individual Results Individual Results
Level Spec, Lower Limit Spec, Upper Limit
1.000 1627663 17935996
2.000 3340993 3512326
4.000 6767652 6933985
| =S Twlal Ao  2ECT74C v

Back Finish Cancel

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

14



6

~S-Matrix, - - :
- =oviaiXo 5. Instant Analysis, Graphing, and Reporting

— - - : —— -

ICH Q2(R2):

Hamne: Adminlciraior . ? - Hatyrad Varisbis iocs)

Company: 38t Corporaiion | -

Frojest Frojestd A ) AP1 - Amount (osd) = 0AZELE+ EUEETET X AP
Dt Oodober 13, B304 2 S61:17 P8 PDT JOMT-5720] - E'Matrm_

100d == AP == BEaT

Data derived from the regression line Linsarity and Rangs Report: AP1- Amount (mg) N

may help to provide mathematical Tl il -8 %ﬂ“ a— E”";‘""'m S Z:"' m
estimates of the linearity. A plot of the % 2 E a— e — o — E':
data, the correlation coefficient or % f : o — e — E ; =
coefficient of determination, y-intercept % % :‘; g g’g ?f o ” E
and slope of the regression line should o = P — B B
be provided. An analysis of the deviation e ;:‘ o —— ' md::m
of the actual data points from the El%ﬁ :,’f.: ; ! L/ oo Rk Dy
regression line is helpful for evaluating e — ; B JRTR

: : . O —
linearity (e.g., for a linear response, the ——— o —
H . Rl ::";? m :?:’-:"W fﬁ?ﬂm:::. a0
impact of any non-random pattern in the It.m S T — 2 I g e

i i Esgreccion Cosfiolenic Tabls Eu = :’ LT § r L:: :IB-HHE:-:-::I
residuals plot from the regression ¥
analysis should be assessed). S S o o e e e scamtemtt

Fusion QbD instantly creates formal reports with all required tables and graphs.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 15
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ICH Q2(R2):

Representative data (e.g., chromatograms,
electropherograms, spectra, biological
response) should be used to demonstrate
specificity and relevant components should

be labelled, if appropriate.

For a purity or impurity test, discrimination
can be established by stressing or spiking
product to achieve appropriate levels of
impurities or related substances and

demonstrating the absence of interference.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

-
Image Handler

Browse. .. | Delete |

Imported Images Feport Azsignments

Linearity Chromatogram - 1002 |abel Claim

[ &l Reports and Graphs
[~ Experiment Design

[ Inztument Feport
[~ Experiment Design
[~ E=periment Setup
[ Data &nalysis
[T APl - Aot
[ Accuracy Report
[v Linearity and Flange Feport

: [ Repeatabiliy Repart
Image Title |Linearit_|,| Chrarmataagran - 100% Label Clai I Liit of Detection Report

<]~

Fun Label INDHE Selected ;I I Limit of Quantitation Fepart

ok | b

Reports can be augmented with images of
relevant chromatograms.

Cancel | gl
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S-Matrix. 5 |nstant Analysis, Graphing, and Reporting

D June 23, 3013 G348 PMPIDT OMT-0700]

Linaarity and Rangse Report: API - Amount {mg)

Bsarsccion ANOVS SHaBichoc Table

arza of S of Lagraaa o oy

Varbaion LA, Mrasadars iy r-Raca P

Fagrdda B B REESEEE B
lalelr®

=l DTS Fl === —_ =

[Fead Caaaae — = —

“het
“ S-Matrix,

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

|_:| | Al Reports Experiment Design - Experiment Design
EI |:| || Experiment Design APT - Amount - Accuracy Report
- [ tnstrument Report APT - Amount - Linearity and Range Report
API - Amount - Repeatability Report
: |:| Experiment Setup APT - Amount - Limit of Detection Report
= | Data Analysis APT - Amount - Limit of Quantitation Report
= (4] 1 API - Amount
Accuracy Report
Linearity and Range Report
- [¥] Repeatability Report

- [¥] Limit of Detection Report
Limit of Quantitation Report

| Back | | Finish | | Cancel

Reports meet all output format requirements:
TXT/.RTF/.DOC / .PDF / .HTML / XLSX
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S-Matrix. Al the Critical QbD Capabilities You Need

Critical QbD Capability EMV
Complete Method Validation Experiment Suite v
Simple Experiment Workflows \/
[Full LC Experiment Automation \/]
USP 1210> Tolerance and Prediction Interval Metrics \/

* Replication Strategy and Total Analytical Error
 Accuracy and Repeatability

* Analytical Method Transfer

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.
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Automated Experiment Workflow

Steps 1 and 2 Step 3

Chromatography Data Software (CDS)
File Edit “ew Help
E| @[] 25| %nlm 5[] | son Tabk Preteences  [Earpie to o |
b Vial \I/"é\ "’nfg' Label Sampletame | Level Function R':li"ﬂ‘;?; ’ R;::'EE Processing 'Friu:inne ‘ gtaa'ft ‘ N?SE'C."V E:;‘:U’g: A:;‘;:ng Sampletieight | Dilution
uL) iMinutes) | (Minutes) | (Minutes)
- 1 Condition Column 870 0.00 0.00 | Ne Change
Fu Slon QbD 2 Condition Column Text Mix pH 001_017 0.10 0.00 0.00 | Ne Change
3 Equilibratz. Text Mix pH 001_017 3.00 0.00 7.95 | Ne Change
401 20 1 | Unk-000-000 | Blank -1 Inject Samples Text Mix pH 001_017 Normal 10.50 0.00 1.50 1.00000 | 1.00000
| | s Condition Column Text Mix pH 001_001 0.10 0.00 0.00 | Ne Change
/ \ & Equilibrate Text Mix pH 001_001 3.00 0.00 0.00 | No Change
\ J 7Tl2 2.0 1| Unk-001-001 | 1.a.1.a Inject Samples Text Mix pH 001_001 Nermal 10.50 0.00 1.50 1.00000 | 1.00000
8 Condition Column Text Mix pH 001_002 0.10 0.00 0.00 | Ne Change
9 Equilibrate Text Mix pH 001_002 3.00 0.00 0.00 | Ne Change
10 |2 2.0 1 | Unk-001-002 | 2.a.1.a Inject Samples Text Mix pH 001_002 Normal 10.50 0.00 1.50 1.00000 | 1.00000
" Condition Column 870 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 2.0 1| Unk-001-002 | 2.a.1.a Inject Samples Text Mix pH 001_003 Nermal 10.50 0.00 1.50 1.00000 | 1.00000
Generates Selected
- - - 16 Condition Column Text Mix pH 001_004 0.10 0.00 0.00 | Ne Change
Va.llda.tlon Experlment 17 Equilibrate Text Mix pH 001_004 3.00 0.00 0.00 | Ne Change
— 18 |2 2.0 1| Unk-001-004 | 4a.1.a Inject Samples Text Mix pH 001_004 Nermal 10.50 0.00 1.50 1.00000 | 1.00000
19 Condition Column Text Mix pH 001_005 0.10 0.00 0.00 | Ne Change
20 Equilibrate Text Mix pH 001_005 3.00 0.00 0.00 | Ne Change
212 2.0 1| Unk-001-005 | S.a.1.a Inject Samples Text Mix pH 001_00% Nermal 10.50 0.00 1.50 1.00000 | 1.00000
22 Condition Column 870 0.00 0.00 | Ne Change
23 Condition Column Text Mix pH 001_006 0.10 0.00 0.00 | Ne Change
24 Equilibrate Text Mix pH 001_006 3.00 0.00 0.00 | Ne Change

Automatically Builds
Sequence with

Standards Protocol and Automated, Audited Data Exchange
Assigns Method Preserves Data Integrity

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 19



22 S-Matrix

Automated Experiment Workflow

Fusion QbD

-
L

Step 4

Automatically Retrieve All
Chromatogram Results Data

Step 5

Automated analysis,
graphing, and reporting.

Multiple Report Formats:
RTF, DOC, HTML, PDF,
XLSX

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

Chromatography Data Software (CDS)

]

Al

00 700 800 500 000 100 1200 1300 oo 150m

Automated, Audited Data Exchange
Preserves Data Integrity
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= 5-Matrix, Full Automation for Robustness Studies

) ‘/ Solvent Selection Valves

(Ernpower“‘

‘/ Column Switching Valves

Alliance HPLC Alliance iS HPLC Acquity Binary Acquity H-Class Acquity Arc Acquity UPC?

2

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 21



Full Automation for Robustness Studies

e R, \_

‘; CHROMELEON 72

o (Ernpower“’
OpenlLab —
ChemStation
Edition
Agilent 1100s Agilent 1260

And 1200s

Ll

Infinity Series

N

I

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

Agilent 1260
Infinity Il Series

Ty

‘/ Solvent Selection Valves

‘/ Column Switching Valves

Agilent 1290
Infinity Series

Agilent 1290
Infinity || Series

22
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- 5-Matrix. Full Automation for Robustness Studies

e T e
- = " - C— e —
— —_— e -

B W
"#‘ CHROMELEON 72

Qo

‘/ Solvent Selection Valves

‘/ Column Switching Valves

UltiMate LCs Vanquish Horizon
And Flex LCs

™ [ . m” g iem .
AR .. \¥._1¢ 5

P4 OO »-\l-']'- /'T'
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“-S-Matrix. Al the Critical QbD Capabilities You Need ‘
L¥

Critical QbD Capability EMV
Complete Method Validation Experiment Suite v
Simple Experiment Workflows \/
Full LC Experiment Automation \/
GSP 1210> Tolerance and Prediction Interval Metrics \7\

* Replication Strategy and Total Analytical Error

* Accuracy and Repeatability

 Analytical Method Transfer
\_ i J

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 24



;S-I\/I?tr‘ixh <1210> Statistical Tools for Procedure Validatio‘

2. CONSIDERATIONS PRIOR TO VALIDATION

How many individual determinations will compose the reportable value,

and how will they be aggregated?

o To answer this question, it is necessary to understand the contributors

to the procedure variance and the ultimate purpose of the procedure.

Estimation of variance components|during pre-validation provides

useful information for making this decision.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 25



~" S-Matrix All the Critical QbD Capabilities You Need
_

TI
<
<

Critical ObD Capability

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

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

AR NN

GSP 1210> Tolerance and Prediction Interval Metrics

 Replication Strategy and Total Analytical Error

e Accuracy and Repeatability

 Analytical Method Transfer
\_ i J

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 26
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A5 Matrix Replication Strategy Optimization

Robust Final Replication
LC Method — Strategy
Optimization

=) APLM Stage 2

ICH Q14 USP <1220>

Reportable Result: the result as generated by the Stage 1.

analytical procedure after calculation or processing Optimization of performance characteristics of the

and applying the described sample replication. (ICH analytical procedure such as accuracy, precision,

Q2). (Pg. 19) ...; this includes a preliminary replication strategy
for samples and standards. (Pg. 1)

ICH Q2(R2)

The experimental design of the validation study

should reflect the number of replicates used in

routine analysis to generate a reportable result. (Pg. 2)

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 27
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Replication Strategy Experiment

Define your Proposed Replication Strategy, Target Result Value, Acceptance Limits,

Desired TAE Limits, and your Desired Probability and Tolerance (Confidence Interval).

REFERENCE TABLE

K Replication Strategy Analysis Setup

Sigma

FPT

1.00

322.17

0.33

2.00

44.43

0.67

3.00

27

100

4.00

0.07

133

5.00

0.00054

167

6.00

0.000002

2.00

Replication Strategy

Number of preparations x Number of injections per
wmmm umuﬁnmmuwmmum

Total Analytical Error (TAE) Limits
The % value = the minimum allowable £ distance of a given reportable value from the corresponding
acceptance limit.

Select a Replication Strategy
No. of preparation repicates per sample | 3

~

No. of injections per preparation replicate 1

>

A5 Matrix

‘

Total Analytical Error
and Guard Bands

AL
ng Rejection Zone

Total Analytical Emor
Distribution

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

+ Acceptance Tolerance
Responses Limits Alpha (%)
API - Amount 2.000 [ 5.00|
Select All Selact None
M The settings are vaid.
Finish Cancel
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Between Variables Components of Variation

TOST Analysis Results Summary

Tolerance Interval Analysis Results

(+/-) 95% Statistic Value |[Pass/Fail Number of  |Number of
Standard |Degrees of Confidence j|Error TAE Width (20) - Target +0.300 Interval Setting Value |Preparations |Injections per Preparation
Variable Name Variance |Deviation |Freedom t-table Value |Limits Contribution (%) - Target 100.000 3| 1
- Computed TAE Width (20)| +0.156|Pass —
Sample Preparation 0.008 0.092 - 2.7764 0.25 9417 Acceptance Limits +2.000
— FPT <0.0001 - ——
Injection 0.001 0.023 20 2.0860 0.04 5.83 Desired Probability % 95.00
Cp 12.2271 Tolerance Alpha % 500
Variance 0.003
A ) A B Standard Deviation 0.055
Overall Error in a Single Determination % RSD 0.05
— % CV 0.05
Statistic Value The computed Tolerance Interval falls within the defined Total Analytical Error Limits.
Mean 100.051
Variance 0.009
Standard Deviation 0.094
% RSD 0.094
|n=::'tigt-.s No. of Preparations Upper Tolerance Interval
1 5 6 10 )
&2o 0.2710] _0.191fll 0.1564|} 0.1355] 0.1212] 0.1106] 0.1024| 0.0958] _0.0803| 0.0857 Upper Restricted
1 ik 0.6210] 0.380 0.2927|0 0.2455| 0.2151| 0.1936] 0.1774| 0.1647| 0.1543| 0.1456 Target UAL
2 20 0.2670| 0.1888 BEL 0.1335] 0.1194| 0.1090] 0.1009| 0.0944| 0.0890| 0.0844 uard
Tl 0.5299| 0.3421| 0.2698| 0.2295| 0.2029| 0.1838| 0.1693| 0.1577| 0.1482| 0.1402 nd
3 20 0.2657| 0.1878| 0.1534| 0.1328| 0.1188| 0.1085 0.1004| 0.0939| 0.0886| 0.0840 |
Tl 0.4971| 0.3288| 0.2620| 0.2240| 0.1988| 0.1806| 0.1665| 0.1553| 0.1461| 0.1384
4 20 0.2650| 0.1874| 0.1530| 0.1325| 0.1185] 0.1082] 0.1002| 0.0937| 0.0883| 0.0838
TI. 0.4801| 0.3221| 0.2580| 02213| 0.1968| 0.1789| 0.1652| 0.1542| 0.1451| 0.1375
5 20 0.2646| 0.1871 0.1528| 0.1323| 0.1183| 0.1080| 0.1000 0.0935| 0.0882| 0.0837 100.0 1002 100.4 1008 100.8 101.0 1.2 101.4 1.6 1018 102.0 1022
Tl 0.4697| 0.3180| 0.2557| 0.2197| 0.1955| 0.1779] 0.1644| 0.1535| 0.1445| 0.1369 API- Amount (mg)
6 20 0.2643| 0.1869| 0.1526| 0.1322| 0.1182| 0.1079| 0.0999| 0.0934| 0.0881| 0.0836
TI 0.4626| 0.3152| 0.2541| 02186 0.1947| 0.1773| 0.1638| 0.1530| 0.1441| 0.1366 #of Prep. = 3, # of Inj. Per Prep. = 1 T.I. - Probability Distribution
7 20 0.2641| 0.1868| 0.1525| 0.1321] 0.1181] 0.1 0?B| 0.0998| 0.0934| 0.0880| 0.0835
TI. 0.4576| 0.3133| 0.2529| 02178| 0.1941 0,17’68' 0.1634 0.1527| 0.1438| 0.1363
8 20 0.2640| 0.1867| 0.1524| 0.1320| 0.1181| 0.1078| 0.0998| 0.0933| 0.0880( 0.0835
Tl 0.4537| 03118 0.2521 02172 0.1937| 0.1764| 0.1631 0.1524| 0.1436| 0.1361
9 20 0.2639| 0.1866| 0.1523| 0.1319] 0.1180| 0.1077| 0.0997| 0.0933| 0.0880| 0.0834
Tl 0.4507| 0.3106| 0.2514| 0.2167| 0.1933| 0.1762| 0.1629| 0.1522| 0.1434| 0.1360
10 20 0.2638| 0.1865| 0.1523| 0.1319| 0.1180| 0.1077| 0.0997| 0.0933| 0.0879| 0.0834
TI 0.4483| 0.3097( 0.2509| 0.2164| 0.1931 0.1759| 0.1827 0.1521 0.1433| 0.1358

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.
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Fusion QbD reports the Components Fusion QbD also reports the TOST Results
of Variation and the Corresponding % (Traditional Precision Only) and the USP <1210>
Contributions to Total Analytical Error. Interval Results (Combined Precision + Bias).

Between Variables Components of Variation

TOST Analysis Results Summary Tolerance Interval Analysis Results
(+-) 95% Statistic Value |Pass/Fail Number of Number of
Standard |Degrees of Confidence §Error TAE Width (20) - Target +0.300 Interval Setting Value |Preparations |Injections per Preparation
Variable Name Variance |Deviation |Freedom |t-table Value |Limits Contribution (%) - Target 100.000 3| 1
- Computed TAE Width (20)| +0.156|Pass —
Sample Preparation 0.008 0.092 - 2.7764 0.25:' 9417 Acceptance Limits +2.000
— FPT <0.0001 - ——
Injection 0.001 0.023 20 2.0860 0.044 5.83 c 159271 Desired Probability % 95.00
L P - Tolerance Alpha % 5.00
Variance 0.003
i i A B Standard Deviation 0.055
Overall Error in a Single Determination % RSD 0.05 _
— % CV 0.05
Statistic Value The computed Tolerance Interval falls within the defined Total Analytical Error Limits.
Mean 100.051
Variance 0.009
Standard Deviation 0.094
% RSD 0.094 TOST - Total Analytical Error Upper Tolerance Interval
Upper Restricted
Lower TAE Target Upper TAE Target Limit UAL
Limit Limit
uard
nd
- - -
99.60 99.70 99.80 99.90 100.00 100.10 100.20 100.30 100.40 100.0 100.2 100.4 100.6 100.8 101.0 101.2 101.4 1016 101.8 102.0 102.2
APl - Amount (mg) APl - Amount (mg)
#of Prep. =3, # of Inj. Per Prep. =1 = Error Distribution #of Prep. = 3, # of Inj. Per Prep. =1 T.l. - Probability Distribution

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 30



~-S5-Matrix. Al the Critical QbD Capabilities You Need
-
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Critical ObD Capability

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

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

AR NN

GSP 1210> Tolerance and Prediction Interval Metrics

* Replication Strategy and Total Analytical Error

o Accuracy and Repeatability

 Analytical Method Transfer
\_ i J
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3. ACCURACY AND PRECISION

3.2 Combined Validation of Accuracy and Precision

The illustration below shows that the method will pass System Suitability performance for the Critical Quality
Attribute (CQA) being tested SST when Accuracy (B8 — bias estimate) and Precision (o — variation estimate)

are assessed independently (= High Risk Approach).

B = Bias o = Precision

X X(true) X

g

LSL USL LSL +o| USL

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 32
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_---_-f:c_:-l\/l?tr‘ixw <1210> Statistical Tools for Procedure Validation

3. ACCURACY AND PRECISION

3.2 Combined Validation of Accuracy and Precision

However, as the illustration below shows — the method does not have acceptable System Suitability
performance for the Critical Quality Attribute (CQA) being tested when both Accuracy (8 — bias estimation) and

Precision (o — variation estimation) are assessed together (= Low Risk Approach).

X |

X(true)

B = Bias 4 B >
o = Precision ;

USL

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 33



=2 S-Matrix. Simple Analysis Setup Wizard
-

. . . A small Molecule Data Analysis x
Define your Acceptance Limits: o
Select Response for Analysis
« Compound-based — USP <1210> | == -
#|
« Computed Results s S
esponse Treatment i ~
(O % Recovered (Relative) (@) Difference from Mean (Absolute)
* Source Data i
Interval Type
(@) Tolerance () Prediction =8 Tﬂ
M Value U’flt
iy o .
Tolerance Apha 5.00(% b |
“[evel based Acceptance Criteria
r Computed Results — -1 Source Data
B Set Limit 2.000|% Aol
Accuracy | Individual Result LSL Individual Result USL
Target Level Bias (%) | <= Mean Value (mg) (mg)
1.000 5.0008 mm 1.034 1.076
2.000 5.0001 | 2.084 2.043 2,126
4.000 5.000 || 4,105 4.023 4.187)
5.000 5.000 5,085 4.984 17
6.000 5.000) 5964 5.845 6.084|
| Ma The settings are valid.
Back Frosh Cancel

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 34
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Automated Reporting — all Results and Graphs
for Accuracy, Linearity, Repeatability, and

Accuracy, Linearity, Repeatability, Intervals

USP <1210> Intervals.

General Regression Statistics

Regression Statistic Name |Statistic Value

R Square 0.9999
Adj. R Square 0.9999
Residual MSE 682,072,000
Standard Error (t) 26,117
+-95% C.I. 56,421
Observations 15

General Validation Acceptance Criteria

Accuracy Results

Regression Statistic Name |Statistic Value [Validation |Pass / Fail
R 1.0000 0.9998 Pass
Intercept % Bias - Data Based 017 2.00 Pass
Regression Coefficients

Coefficient |Coefficient Coefficient Lower 95% Upper 95%
Variable Name |Value Standard Error |t Statistic |P-Value |Confidence Limit |Confidence Limit
Intercept -11,548 14,735 <0.0001] 0.4472 -43,382 20,283
API 1,715,593 3,638 471.5873| < 0.0001 1,707,734 1,723,452

Natural Variable Model

API - Area (pred) = -11,549 + (1,715,593 x API - Weight Amount)

Range

1.003 (mg) <= API - Weight Amount <= 6.004 (mg)

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

4000000.00

2000000.00

0.00+
1.00

200 3.00 5.00

AP Actual Level (mg)

4.00

85% Conf. Lower Limi]

-200000

-400000

-500000

Mean Observed
Target |API -
API Amount Standard |Lower 95% Upper 95% Accuracy |% Bias
(mg) |(mg) Deviation |Confidence Limit |Confidence Limit |RSD (%)|Mean % Bias ||% Bias| <= |Pass/Fail
1.000 1.055 0.031 0.921 1.190 2.96 4.654 5.000 Pass
2.000 2.084 0.032 1.948 2221 1.52 4412 5.000 Pass
4.000 4.105 0.012 4.055 4.155 0.28 2.659 5.000 Pass
5.000 5.085 0.021 4.995 5.176 0.41 1.666 5.000 Pass
6.000 5.964 0.039 5.796 6.133 0.66 -0.616 5.000 Pass
Tolerance Interval Probability Density: APl - Amount
Tolerance Interval
Name Value
. s Target Mean
Desired Probability % 85.00 Bias
Tolerance Alpha % 5.00 sl sl
Target 0.00
Mean (Pooled) 0.058 | | |
Specification Limits (mg) |-0.20 <= Target <= 0.20 o2 o o o o=
Weight Amount (mg})
Computed Interval (mg) | -0.04 <= Mean <=0.16
Result Pass Failures per Thousand = 2.52
Reportable Values Linear Regression Graph Reportable Values Linear Residuals Plot
% 12000000.00 600000 _
3 10000000.00 = 400000 _ -
% 8000000.00 5 200000
E £000000.00 * g:‘?;::ﬁ;"ii"e E - - - Mean Residual
: ' : " - % Bias Upper Limit
ET; [II000 3e% Cont Ueper Limt Emg' & o 3.000 4,000 5o 5000 7.000 - % Bias '—5\:” Limit
] 4
5

APl Actual Level (mg)
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Critical ObD Capability

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

Complete Method Validation Experiment Suite

Simple Experiment Workflows

Full LC Experiment Automation

AR NN

GSP 1210> Tolerance and Prediction Interval Metrics

* Replication Strategy and Total Analytical Error

e Accuracy and Repeatability

« Analytical Method Transfer
\_ i’ J
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S-Matrix. ySP ( 1224) - Transfer of Analytical Procedures

Comparative Testing

Comparative testing requires the analysis of a predetermined number of samples of the same
lot by both the sending and the receiving units. Other approaches may be valid, e.qg., if the

receiving unit meets a predetermined acceptance criterion for the recovery of an impurity in a
spiked product. Such analysis is based on a preapproved transfer protocol that stipulates the
details of the procedure, the samples that will be used, and the predetermined acceptance

criteria, including acceptable variability. Meeting the predetermined acceptance criteria is

necessary to assure that the receiving unit is qualified to run the procedure.

37
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22 S-Matrix

Analytical Method Transfer Example

Transferring Lab Fusion QbD Fusion QbD

Sequence Sequence
Execution Execution

Chromatography
Data Software

Chromatogram
Results Data

4‘.‘ S-Matrix.

1. Fusion QbD — Exports experiment to the CDS e R
. - s — B
as Ready-to-Run sequence, methods, standards — sy

2. Sequence is run at both labs.

3. Fusion QbD — Imports results for instant and : _— ==

complete analysis and reporting. { _

Copyright © 2025 S-Matrix Corporation. All Rights Reserved.

Receiving Lab

Accuracy
Linearity
Repeatability
Tolerance Interval
Pass/Fail Results

38



t'x'n Analytical Method Transfer

Automation Makes it Easy to Extend the Analysis to Address Bias Concerns:
o Analyst
 Equipment

 Day

e Etc.

For example, each analyst could run the sequence
on each LC on each Day.
Each results set could then be imported into

Fusion QbD for direct comparison analysis.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 39
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_-I\/Igj:r'ix@ Key Benefits of FMV

—— S

1. Consistency — Workflow and Reporting.

Work is standardized — done the same way every time. Reporting is
standardized, complete, easy to communicate.

2. Simplicity

Tremendous ease of use. Very brief learning curve. Clearly defined
templatable workflows with built-in workflow management.

3. Speed (Productivity)

Automation and simplified workflows dramatically increase productivity.
Review process is minimized and simplified.

4. Regulatory Alignment and Completeness

All required validation experiment types are supported. Reporting
meets regulatory requirements. Reports can be attached to Project
specific narrative documents.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 40
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Key Benefits of FMV

5. Platform Independence

Support for Empower, ChemStation, and Chromeleon means that the
standardized workflows and reporting can be easily extended to users
of other platforms at other sites or other companies (e.g. CMOSs).

6. Customer Support

Our support is top-rated worldwide. S-Matrix and our local distributors
have a multi-year history of proven ability to meet all our customer’s
support needs.

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 41
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End of Presentation ‘

Analytical Procedure Lifecycle Management Workflow

Replication Strategy
Optimization

Robust Method

Copyright © 2025 S-Matrix Corporation. All Rights Reserved. 42
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