Hormone Monitoring
in Preclinical
Development

SR
L

Federico Pastori

EBF - November 2023




Hormone Monitoring in Preclinical Development

Toxicity

Main objective of the Preclinicaldevelopment is to:

Determine and address the primary toxicity endpoints and
all effects correlated with the New Chemical Entities (NCE)
administration.

For chemical products, parallel evaluation of the secondary
toxicity effects on the endocrine system is equally
important.

The panel of the non-clinical studies to be designed could
be strongly affected in the case in which a relevant
secondary toxic effects occur.

Sources of

Endocrine
isruptors

Pesticides



Hormone Monitoring in Preclinical Development Hormone Panel

52 weeks Chronic Toxicity Study — Hormone Panel

TESTOSTERONE (TTE) TESTOSTERONE-D3 (TTE-D3,IS)
D
D
OH D
CH, OH
CHj
CH3
o CHj
0
Molecular Formula: C4gH»50, Molecular Formula: C19H25D50,
Formula Weight: 288.431 Formula Weight: 291.449306
RDBE: 6 RDBE: 6
Monoisotopic Mass: 288.20893 Da Monoisotopic Mass: 291.22776 Da
Nominal Mass: 288 Da Nominal Mass: 291 Da

[M+H]+: 289.216207 Da [M+H]+: 292.235037 Da



Hormone Monitoring in Preclinical Development Reproduction Toxicity

In this case A B C

“Endocrine disrupting chemicals (EDCs) can aragtor
interfere with normal hormonal balance and

may exert adverse consequences on humans.
The male reproductive system may be
susceptible to the effects of such
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In this case to properly assess the risk for
human could be necessary to complete the
Chronic Toxicity evaluation with a
Reproduction Toxicity Study (OECD 421 or
423) to evaluate the impact of the disruptor || ) oo 5.5
on the reproductive system and the eventual Wllgpatilcinfertiitys 3

teratogenic effects.
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Exposure to endocrine disrupting chemicals and male reproductive health https://www.frontiersin.org/articles/10.3389/fpubh.2014.00055/full
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Hormone Monitoring in Preclinical Development

Hormone Panel

52 weeks Chronic Toxicity Study — Hormone Panel

3,3',5-Triiodo-L-thyronine (T3)

Q
OH

NH,

| OH

Molecular Formula: C;cH;,I;NO,
Formula Weight: 650.97741

RDBE: 9

Monoisotopic Mass: 650.790013 Da
Nominal Mass: 651 Da

[M+H]+: 651.797289 Da

L-Thyroxine (T4)

OH

Molecular Formula: C;cH,;1,NO,
Formula Weight: 776.87388

RDBE: 9

Monoisotopic Mass: 776.686648 Da
Nominal Mass: 777 Da

[M+H]+: 777.693924 Da
5

L-Thyroxine-13C6 (T3-13C6, IS)
(0]

NH,
HO H

13(|: |
13C/ \130/

1l },I
H/ ‘13C/ \O

OH

Molecular Formula: C;cH,;1,NO,
Formula Weight: 782.828009

RDBE: 9

Monoisotopic Mass: 782.706777 Da
Nominal Mass: 783 Da

[M+H]+: 783.714053 Da
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The profile of TSH, T4, and T3 varies with Thyroid hypertrophy: Differential mechanisms
the mechanism of toxicity affecting the

: Normal Hepatic induction  Toxic inhibition
thyroid. : |

SHs 2 : IS etion
Hypothalamus Hypothalamus
Pituitary Pituitary

Normal liver Liver induction

H Thyroid Hormone hormone clearance

. : TS Increased Abolished
Depletion of T3 and T4 lead to elevation of Metabolsm and Reduced foedback THESSY el

TSH could lead to cancerogenic effect on AT t T4+TS t No feedback

Functional levels of T3 and T4 correctly
regulates the concentration of TSH Pituitary il

the thyroid. gm_“
Thnyld TherId
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T3 and T4 monitoring helps to properl ¥
3 @ d o to g p p p y Normal lmeiabohc Higher thyroid workload " : i3
assess the r|Sk fOf‘ human functions of To maintain circulatory oRct SnyTois Saxoy
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Chronic Toxicity studies could be production
completed with Toxicity Study to evaluate

carcinogenic effects. o _ . . _ _
Endocrine Disruption of Thyroid Function: Chemicals, Mechanisms, and Toxicopathology

Catherine Sutcliffe and Philip W. Harvey http://dx.doi.org/10.1016/B978-0-12-801139-3.00011-9
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Hormone Monitoring in Preclinical Development

ERBC - BMV - Case Study

Bioanalytical Method was set to determine the
unconjugated compounds in serum samples:

Application Ranges:
TTE: 0.1 — 25 ng/mL, ISTD: TTE-D3

T3:0.15-15 nmol/L, ISTD: T3-13C6
T4:5-125 nmol/L, ISTD: T3-13C6
Matrix: SERUM Sample Volume: 50uL
Sample Preparation:

e 50ul Serum sample

e 100ul of Acetonitrile

* Vortex

e Centrifugation 13000 rpm
* Injection

B BA Method: P_E001_TK_MTH_0001

File Edit Approval Audit Help

BB R2XEHER2-F3

Options Analytes Levels Users Analytical System Peaks

Reagents Print

Table: T_METHOD
Name: p_E001_TK_MTH_0001

Changed By: PASTORIF

Changed On: 02/11/2023 17:13:49

Summary Calibration Materials Analytical Method Prep Reagents Prep Stocksolution Prep QC Prep Cal

Project Group:[P.Eom

Project ID:[2311002

Project Drug Substance:

Project Description: 2311002

Specles:[RAT

Species Subtype: Sprague Dawley

Matrix:| Serum

Matrix Subtype:| Other

Prep Unknowns Rights I

Anal

Validati

Analytes Calib. Sample Criteria  QC Sample Criteria Levels Level Conc. Certified Users Analytical System Preparation Reagents

@~ w bW =

"
12
13

14

Level Name Analyte
[BLANK BLANK T]P_AsTD_00117
ISTD_LLOQ1  P_ASTD_00117
SsT P_ASTD_00117
o1 P_ASTD_00117
c02 P_ASTD_00117
alow P_ASTD_00117
03 P_ASTD_00117
04 P_ASTD_00117
05 P_ASTD_00117
06 P_ASTD_00117
QmiD P_ASTD_00117
co7 P_ASTD_00117
QHIGH P_ASTD_00117
08 P_ASTD_00117

Concentration Unit
0.00000 ng/mL
0.00000 ng/mL
0.00000 ng/mL
0.10000 ng/mL
0.22000 ng/mL
0.25000 ng/mL
0.50000 ng/mL
1.10000 ng/mL
2.20000 ng/mL
5.00000 ng/mL

10.00000 ng/mL.
11.00000 ng/mL
20.00000 ng/mL
25.00000 ng/mL.

Factor Default Amount Amount Unit  Spike Volume  Spike Vol Units

1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50
1.00000 50

ML
L
ML
ML
uL
ML
ML
uL
ML
ML
uL
ML
ML
uL

10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL
10.00000 UL



Hormone Monitoring in Preclinical Development

ERBC - BMV - Case Study

Chromatography Settings:
ACQUITY UPLC BEH C18 1.7 um 1x50mm (Waters)

Eluent A: 0.1% Formic acid in water 100
Eluent B: 0.1% Formic acid in acetonitrile

Injection Volume: 1.5ulL

Gradient for analysis of TTE and TTE D3 in rat serum

Gradient
120

[+
o

Solvent (%)
(<]
o

Time Flow A B
(min) (kL/min) (%) (%) 40

0 50 50 20 ! : ! |

0.2 50 50

P=62.5 0

1.0 20 0 100 0 0,5 1 1,5 2 2,5

1.6 0 100 Time (min)

1.7 50 50

2 50 50 Great gain in sensitivity, due to:

Micro LC MS5 (SCIEX), 1.D. and Particle Size of the column.



Hormone Monitoring in Preclinical Development

NENREEERE

06 08 10

W Timeé min

E - Peak Time
t;-t=0.74 - 0.63 min
. =0.11 min = 6.6 sec

To grant 10 points for a
good peak shape
S 7 acquisition instrument
= ,«,‘, Mw | Hw m - duty cycle time should
Sl mEeE R be less than 660 msec

o




Hormone Monitoring in Preclinical Development ERBC Mass Spec. Lab

Low-Resolution MS System:

* No. 2: M3 -API 4000

 No. 1: M5 - API 5500

* No. 2: M5-API 7500

A comparable sensitivity with RIA obtained with LC-MS

will be then used to scale-up the method

more sensible MS System, scaling down the Sample Volume
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High-Resolution MS Systems:
* No.1: M5-API 5600
* No. 2: M5 - APl 6600+

The Pilot GLP Study for hormone monitoring was
performed on the entry level SCIEX API 4000.



Hormone Monitoring in Preclinical

Development Full Validation: Sample and Data Processing

Bioanalytical process Flow

7 METH_VAL: METH_VAL-23-00004 - [PASTORIF] Federico Pastori B METH_VAL: ME

Va I id ation Prot ocC OI u; Z;F\ﬁ"if g.{u;m Mistoy Options Validation _Evaluation Report_Fier _Study Evalution Variable FuncionWeighting Study feeent e <o
51 ]

D fi i ti Summary Method Validation Protocol  samples

Bioanalytical Method Validation Plan

vy Me
Department:  Labware Consultant Summary

Method Title: ~ TESTOSTERONE VALIDATION OF THE LC-MS/MS ANALYTICAL METHOD IN RAT SERUM

Sa m p I e P I a n n i ng a n d Validation Plan Version: 1 m

Stora
H Validation Type: Full Validation Cond
o g I n Tube
Species: RAT Numtk
SubSpecies:  SD Nomi
Numtk
Analytical Method: P_E001_TK_MTH_0001 status:  In Validation B

Wo r kI i St P re p a rat i o n Bioanalytical Study No.: 2311002 Journal/LIMS No.: V-23-0006 Method Type:  NONIMMUNO m

Responsible Bioanalyst: Not Defined Technician: Federico Pastori #
LLoQ uLoa m
Analyte 1: P_ASTD_00117 1STD 1: P_ASTD_00109 0.1 ng/mL 25 ng/ml Full V
. . . . . Analyte 2: 1STD 2: E“:I v
ull v
Bi-directional interfacing Furs
Matrix Subtype: Other Fully
between LabWare P —— P
Dol " O daci 1 Mt Stabl A
[ Stock Solution & LLoQ M BenchTop P‘:: -
& Working Solution & AcciPrec AutoSampler. i
a n & Cany over & FreezelThaw Full
[ Stress test M Freezer M
& Linearity 4 Whole Blood (Default for Human) Full v
n a yst (& Dilution Series. [ Sample Preparation Stabilty Full
& Matrix Effect [ Re-Injection Reproducibility Full V
O Matrix Component O Plasma Extract Stability Full V
O Specificity O Run Length Full' Vv
O Hemolize Effect Full V
. . O Lipemic Plasma Effect Full v
Regression in LabWare
[ Metabolite Stability \
Full Vv
B Recovery Full
O Co-Medication Full
P v
Selectiiy Full Vv

"
Re p (o) rtl n g 5 Voldationplan StadkSa ey Caryover L0 /e Acchndpree {1 Sais Recovery /Cneary, GenchTop /AutoSampler FieszeThav, {Freezr WeBlood Full V
[Eon




Hormone Monitoring in Preclinical

Development

Full Validation: Sample and Data Processing

Validation Protocol
Definition

Worklist Preparation
Bi-directional interfacing
between LabWare
and
SCIEX Analyst

Regression in LabWare

Reporting

Bioanalytical process Flow

" METH_VAL: METH_VAL-23-00004 - [PASTORIF] Federico Pastori
Recent File SOP Audit Plot Document History Options Validation Evaluation Report Filter Study Evaluation Variable Function Weighting Study

Hew@l%mnem

Summary Method Validation Protocol  Samples

Accuracy and Precision

QC Batch

Storage

Condition

Tube Type

Number of Periods/Days
Nominal Levels

Number Aliquots/Replicates

Set Batch
Set Storage
Set Condition
Set Tube Type

Set Number of Periods/Days

Set Nominal Levels
Set Aliquots

QC_2023-FPA-00048

RT
NORMAL_LIGHT
EP

3

QLLOQ, QHIGH, QLOW, QMID

6

Validation Scope Period/Day QC Batch Nominal Aliquot Sample Name
Number Level

\Full Validation 1 IQC_2023-FPA-0004 QLLOQ 1 V_AP1_QC_2023-FPA-00048_QLLOQ 1
Full Validation 1 IQC_2023-FPA-0004 QLLOQ 2 V_AP1_QC_2023-FPA-00048_QLLOQ 2
Full Validati 1 IQC_2023-FPA-0004 QLLOQ 3 V_AP1_QC_2023-FPA-00048_QLLOQ 3
Full Validati IQC_2023-FPA-0004 QLLOQ 4 V_AP1_QC_2023-FPA-00048_QLLOQ 4
Full Validati IQC_2023-FPA-0004 QLLOQ 5 V_AP1_QC_2023-FPA-00048_QLLOQ 5
|Full Validation IQC_2023-FPA-0004 QLLOQ 6 V_AP1_QC_2023-FPA-00048_QLLOQ 6
|Full Validation IQC_2023-FPA-0004 QHIGH V_AP1_QC_2023-FPA-00048_QHIGH 1
Full Validation IQC_2023-FPA-0004 QHIGH 2 V_AP1_QC_2023-FPA-00048_QHIGH 2
Full Validation 1 IQC_2023-FPA-0004  QHIGH 3 V_AP1_QC_2023-FPA-00048_QHIGH 3
Full Validation 1 IQC_2023-FPA-0004  QHIGH 4 V_AP1_QC_2023-FPA-00048_QHIGH 4
Full Validation 1 IQC_2023-FPA-0004  QHIGH 5 V_AP1_QC_2023-FPA-00048 QHIGH 5
Full Validation 1 IQC_2023-FPA-00044  QHIGH 6 V_AP1_QC_2023-FPA-00048 QHIGH 6
Full Validation 1 QC_2023-FPA-0004 QLOW 1 V_AP1_QC_2023-FPA-00048_QLOW_1
Full Validation 1 IQC_2023-FPA-0004 QLOW 2 V_AP1_QC_2023-FPA-00048_QLOW _2
Full Validati 1 IQC_2023-FPA-0004 QLOW 3 V_AP1_QC_2023-FPA-00048_QLOW 3
Full Validati IQC_2023-FPA-0004 QLOW 4 V_AP1_QC_2023-FPA-00048_QLOW 4
Full Validati IQC_2023-FPA-0004 QLOW V_AP1_QC_2023-FPA-00048_QLOW 5
|Full Validation IQC_2023-FPA-0004 QLOW 6 V_AP1_QC_2023-FPA-00048_QLOW 6
|Full Validation IQC_2023-FPA-0004 QMID V_AP1_QC_2023-FPA-00048_QMID_1
Full Vali IQC_2023-FPA-0004 QMID 2 V_AP1_QC_2023-FPA-00048_QMID_2
Full Validation 1 IQC_2023-FPA-00044 QMID 3 V_AP1_QC_2023-FPA-00048_QMID_3
Full Validation 1 IQC_2023-FPA-00044 QMID 4 V_AP1_QC_2023-FPA-00048_QMID_4
Full Validation 1 IQC_2023-FPA-00044 QMID 5 V_AP1_QC_2023-FPA-00048_QMID_5
Full Validation 1 IQC_2023-FPA-00044 QMID 6 V_AP1_QC_2023-FPA-00048_QMID_6
Eoll \/al i ) O _JN9292 EDA NNNA alliNalal 4 A _ADD QC 20072 EDA NNNAQ OO A




Hormone Monitoring in Preclinical

Development

Full Validation: Sample and Data Processing

Validation Protocol
Definition

Sample Planning and
Login

Worklist Preparation
Bi-directional interfacing
between LabWare
and
SCIEX Analyst

Regression in LabWare

Reporting

Bioanalytical process Flow

7 Worklist: 2023-FPA-00049 ACC 24 BEN 12 CAL8 QC6 TES 11

Recent

File Edit Refresh Run Batch Options Audit Help ABSciex Preparation Sequence Template

> @

%900 1t350 BEHEMaBOEENSE A
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Created By: PASTORIF

Updated On: 04/11/2023 10:08:35

Summary Samples Results Report

oo

ST_BLANK/2 (SAMPLE)

9 T_BLANK/3 (SAMPLE)

10 C_0.1_CA_2023-FPA-00047/1 (SAMPLE)
11.C_0.22_CA_2023-FPA-00047/1 (SAMPLE)

12 C_0.5_CA_2023-FPA-00047/1 (SAMPLE)

13 C_1.1_CA_2023-FPA-00047/1 (SAMPLE)

14 C_2.2_CA_2023-FPA-00047/1 (SAMPLE)

15 C_5_CA_2023-FPA-00047/1 (SAMPLE)

16 C_11_CA_2023-FPA-00047/1 (SAMPLE)

17 C_25_CA_2023-FPA-00047/1 (SAMPLE)

18 T_BLANK/1 (SAMPLE)

19 T_BLANK/2 (SAMPLE)

2066983 V_AP1_QC_2023-FPA-00048_QLLOQ_1/1 (SAMPLE)
2166989 V_AP1_QC_2023-FPA-00048_QLLOQ_2/1 (SAMPLE)
2266990 V_AP1_QC_2023-FPA-00048_QLLOQ_3/1 (SAMPLE)
2366991 V_AP1_QC_2023-FPA-00048_QLLOQ_4/1 (SAMPLE)
2466992 V_AP1_QC_2023-FPA-00048_QLLOQ_5/1 (SAMPLE)
2566993 V_AP1_QC_2023-FPA-00048_QLLOQ_6/1 (SAMPLE)
2667006 V_AP1_QC_2023-FPA-00048_QMID_1/1 (SAMPLE)
2767007 V_AP1_QC_2023-FPA-00048_QMID_2/1 (SAMPLE)
2867008 V_AP1_QC_2023-FPA-00048_QMID_3/1 (SAMPLE)
2967009 V_AP1_QC_2023-FPA-00043_QMID_4/1 (SAMPLE)
3067010 V_AP1_QC_2023-FPA-00048_QMID_S/1 (SAMPLE)
3167011 V_AP1_QC_2023-FPA-00048_QMID_6/1 (SAMPLE)
32 Q_10.QC_2023-FPA-00048/1 (SAMPLE)

3367000 V_AP1_QC_2023-FPA-00048 QLOW_1/1 (SAMPLE)
3467001 V_AP1_QC_2023-FPA-00048_QLOW_2/1 (SAMPLE)
3567002 V_AP1_QC_2023-FPA-00048_QLOW_3/1 (SAMPLE)
3667003 V_AP1_QC_2023-FPA-00045_QLOW_4/1 (SAMPLE)
3767004 V_AP1_QC_2023-FPA-00045_QLOW._S/1 (SAMPLE)
3867005 V_AP1_QC_2023-FPA-00045_QLOW._6/1 (SAMPLE)
39 Q_10_QC_2023-FPA-00048/2 (SAMPLE)

4066994 V_AP1_QC_2023-FPA-00048_QHIGH_1/1 (SAMPLE)
4166995 V_AP1_QC_2023-FPA-00048_QHIGH_2/1 (SAMPLE)
4266996 V_AP1_QC_2023-FPA-00048_QHIGH_3/1 (SAMPLE)
4366997 V_AP1_QC_2023-FPA-00048_QHIGH_4/1 (SAMPLE)
4466998 V_AP1_QC_2023-FPA-00048_QHIGH_5/1 (SAMPLE)
4566999 V_AP1_QC_2023-FPA-00048_QHIGH_6/1 (SAMPLE)
46 Q_0.25_QC_2023-FPA-00048/2 (SAMPLE)

4767019 V_BENCHTOP1_QC_2023-FPA-00048_RT_NORMAL_LIGHT_QLOW_DO_4H_1/1 (SAMPLE)
4867020 V_BENCHTOP1_QC_2023-FPA-00048_RT_NORMAL_LIGHT_QLOW_DO_4H_2/1 (SAMPLE)
4967021 V_BENCHTOP1_QC_2023-FPA-00048_RT_NORMAL_LIGHT_QLOW_DO_4H_3/1 (SAMPLE)

5155 59 59 59 059 50 9 59 3 9 59 69 39 9 (9 G2 DO L C B0 Co Lo b Lo B0 ba s

G PRICIG

R

PRRRCIR

5067022 V_BENCHTOP1_QC_2023-FPA-00048_RT_NORMAL_LIGHT_QLOW_DO_4H_4/1 (SAMPLE) v

13

(AL Analyst - [C:\ANALYST DATA\PROJECT:
A File Edit

iew Tools Window Script He

(=3~ E=2r-Y Yl
ExELD

X

&8 Configure Form
A Securty Configuration
(5B Hardware Configuration
<& Report Template Editor
9 Tune and Calirate
A Compound Optimization
AY Instrument Optimization
(¢ Manual Tuning
3 Acquie
& IDA Method Wizard
T Build Acquistion Method JLa
Buid Acquistion Batch
A Bxplre (1) [10
& Open Data File 11
& Open Compound Database
Quantitate (1)
[E¥ Build Quantitation Method
X Quantitation Wizard
Review Results Table
i Companion Scftware
Reporter 32
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Development Full Validation: Sample and Data Processing

Bioanalytical process Flow

(AL Analyst - [C:\ANALYST DATA\PROJECTS\P_E001-2311002- TTE-SER-RAT\RESULTS\2023-FPA-00049.RDB] all ANALYST_INTERFACES- - & X
v I id ti n P r t I i File Edit View Tools Window Script Help
a a o o oco AEEE R ‘ % B @ |2 ¢ ¢ |[quantitate Mode v | (3 @ [p_e001-2311002-TTE-SER-RAT v\‘ @ XEO®B &
e ene EsErBU@L AR B |
Definition =
& Corfigue Fomua Anate Layout: TTE
A Securty Configuration EEEE E B P
5B Hardware Configuration Sott: Unsorted
& Repott Templte Edtor Use |_ Analyte | Calculated | peviation | Accuracy| Analyte | Analyte [ Analyte [IS Peak
H 9 Tune and Caiirate Sample Name Sample Type | poord| € ion| C i % %) Peak |Retention| Peak | Arca
Sample Planning and L e
A Compound Optinization T[T BLANK/ T Unknown WA #DIV/0! NA WA TTE 0.00 0 0 #
A nstrument Optimization 2 |T_BLANK/1 Unknown WA #DIV/0! N/A NA TIE 0.00 0 0 #
e 4 varual T 3 |TBLANK/1 Unknown NA #DIVI0! NA NA TIE 067 60624 |0 #
Logl 1] 2 < 4 |TBLANK/1 Unknown A #DIVIO! NA WA TIE 0.00 0 0
3 Acquire 5 |T_BLANK/1 Unknown WA 0.02975 NA NA TIE 068 204 |20304
& IDA Method Wizard 6 |T_BLANK/1 Unknown VA #DIVIO! NA WA TIE 0.00 0 0 #
T Buid Accuisiion Method 7 [T BLANK/1 Unknown WA #DIVIO! NA WA TIE 0.00 0 0 #
i Acqton Bsch T_BLANK/ 2 Unknown NA 06733 VA WA TIE 068 7 [
T BLANK/3 Unknown NA <0 VA WA TTE 069 16 30040
H H A Bl (1) 0_|C_0.1_CA_2023-FPA-00047 / 1 Standard & |0.1000 0.1023 227 10227 | TIE 068
Wo r | St P re pa rat ion @ Open Data Fie 1| C_0.22_CA_2023FPA00047 /1 Standard & |0.2200 0.2127 33 96669 |TTE 068
) Open Compound Database 12_|C_0.5_CA_2023-FPA-00047 /1 Standard 0.6000 04799 201 95985 |TIE 068
13| C_11_CA_2023-FPA-00047 /1 Standard 1100 1114 132 0132 |TTE 068 2
Quitats 1) C_2.2_CA_2023-FPA-00047 /1 Etandard 2200 2208 038 10038 |TTE 0.68
¥ Buid Quanttation Method C_5_CA_2023-FPA-00047 / 1 Standard 5.000 4743 514 94856 |TTE 0.68
X Quanttation Wizard C_11_CA_2023-FPA-00047 /1 Standard 11.00 10.30 £.38 93617 _|TIE 068
N N N N N Review Resuts Tabh C_25_CA_2023-FPA-00047 / 1 Standard & [20.00 2298 14.91 1491 |TIE 0.68
BI- lrectlona Inter aCIng ) vew Resdl Teve 8| T BLANK/1 Unknown NA 3158 NA NA TTE 067 39 5
Al Companion Software 19 |T BLANK/2 Unknown N/A 1382 NA NA TTE 068 3
Repoter 32 20| V_AP1_QC_2023-FPA-00048_QLLOQ_1 /1 Qualty Control | 4| 0.1000 0.08138 862 (81378 |TIE 068 642 2
b etwe e n L a bWa re 21| V_AP1_QC_2023-FPA-00048_QLLOQ_2 /1 Quality Control & |0.1000 0.08346 1654 83458 |TIE 068 654
22| V_AP1_QC_2023-FPA00048_QLLOQ 3/1 Qualty Control | (4| 0.1000 0.08325 4675 [83252 |TIE 067 655
23| V_AP1_QC_2023-FPA-00048_QLLOQ 4 /1 Qualty Control | (4| 0.1000 0.1045 443 10448 |TTE 067 856
d V_AP1_QC_2023-FPA-00048_QLLOQ_5/1 Qualty Control | (4| 0.1000 0.09874 426 98739 _|TIE 067 829
an V_AP1_QC_2023-FPA-00048_QLLOQ_6/1 Qualty Control | (4| 0.1000 0.08048 952 (80483 |TIE 067 667
V_AP1_QC_2023-FPA-00048_QMID_1/1 Quality Control 10.00 10.06 061 10061 _|TTE 068 72262 2
27| V_AP1_QC_2023FPA-00048_QMID_2 /1 Quality Control 10.00 1130 1303 11303 |TIE 068 77340 [27080 |2
S C I E X A na Iyst V_AP1_QC_2023-FPA-00048_QMID_3/ 1 Qualty Control 10.00 9242 758 92425 |TIE 068 65679 |280%8 2
V_AP1_QC_2023-FPA-00048_QMID_4 /1 Quality Control 10.00 1148 W77 11477 |TIE 0.68 80543 | 27754
V_AP1_QC_2023-FPA-00048_QMID_5 /1 Qualty Control 10.00 1042 419 10419 |TTE 067 80716 |30635
V_AP1_QC_2023-FPA-00048_QMID_6/ 1 Qualty Control 10.00 10.76 762 0762 _|TTE 0.68 83473 |30673
Q_10_QC_2023-FPA-00048 / 1 Qualty Control | (4| 10.00 1047 467 10467 _|TIE 067 79105 | 29886
V_AP1_QC_2023-FPA-00048_QLOW_1 /1 Qualty Control | (4| 0.2500 0.2208 179 [88205 |TIE 068 1688 | 28972
. . 34| V_AP1.QC_2023FPA-00048_QLOW 2/1 Qualty Control | (4| 0.2500 0.2516 064 10064 |TTE 067 1864 |28199
Re g re s s I o n I n La bwa re 35| V_AP1_QC_2023-FPA-00048_QLOW_3/1 Quaty Control | 1 _|0.2500 0.2556 223 10223 |TIE 067 1983|295
6| V_AP1_QC_2023-FPA-00048_QLOW 4 /1 Quality Control || 0.2500 0.2634 535 10535 |TIE 067 202 |31865
7| V_AP1_QC_2023-FPA-00048_QLOW 5 /1 Quality Control 0.2500 0.1685 3268 [67417 |TIE 067 1226 [27168 4
8| V_AP1_QC_2023-FPA-00048_QLOW_6/1 Quality Control 0.2500 0.2751 10.03 11003 |TTE 067 216230010
9| Q_10_QC_2023-FPA-00048 / 2 Qualty Control | (4| 10.00 9.791 2.09 97.908 |TTE 067 69717 |28157
<

Reporting



Hormone Monitoring in Preclinical

Development

Full Validation: Sample and Data Processing

Validation Protocol
Definition

Sample Planning and
Login

Worklist Preparation
Bi-directional interfacing
between LabWare
and
SCIEX Analyst

Regression in LabWare

Reporting

Bioanalytical process Flow

1 RK_SEQ_2: 2023-FPA-00049 - [PASTORIF] Federico Pastori {Importing data}

Recent File Edit Run Data Samples SOP Audit Plot Document History Options Validation EvaluationReport Filter Study Evaluation Variable Function Weighting Study

Mowd BEFSaa =N ' OFHENNNE & RN &R 7= 2 E R E =G &

Summary Raw Data View Calibration Sample View QC Sample View Study Sample View Carry Over Evaluation Instruments And Materials Workflow

| Calibration Samples View |
Regression Mode: CAL, QC, STUDY
Criteria for Caibration Samples ificati current_|Violatea Regression Status: VALID
Waximum relative deviation (%] = = X Axis: Nominal Conc [ng/mL]
Minimum number to be used 8 NO Absolute Area
WMaximum relative deviation at LLOQ 200 285 NO =a+bx
Minimum number levels to be used 9) 8 YES : 1x2
Percent of samples rejected 33.34) 0 NO R-Squared: 0.9983906
Maximum percentage of samples per level rejected 100] 0 NO Parameter: 116.773823747354 ; b= 7073.58750003785 ; -a/b= -0.0165084299511003
Maximum percentage of samples out of specification 25 0 NO LLoQ: 0.1
|taximum relative deviation at ULOQ 5] 22 NO uLoa: 25
Group: ALL Set Group
L ASID bont Analyte: P_ASTD_00117
Nominal Conc Final Conc Rel. dev. Function: y = a + bx
Run  [sample Name Absolute Area | NOTIOE PN | Rejected| TIEIN | Abs. dev. T Flags Welghting: 1/x2
CA_2023-FPA-00047 804. 01 0.09715-0 002846 -2.85) .
22_CA_2023-FPA-00047 732 0.2)) 0.2283] 0.008346] 79 ~BestFitCuve o Point = Rejected Point
CA_2023-FPA-00047 3852. 0. 0.5281] 0.02805) 61
1_CA_2023-FPA-00047 8096 1 128] 0.02803 55
CA_2023-FPA-00047 15123 2 121] -0.07856) -3.57]
5[C_5_CA_2023-FPA-00047 34490 850 _-0.1409] 2.81 o
16[C_11_CA_2023-FPA-00047 77535 1 0.94] -0.05531 ~0.50) 1800000000.0
17[C_25_CA_2023-FPA-00047 173030 28] 4.44] _-0.5651] 2.22)

1600000000.0
1400000000.0
1200000000.0

1000000000.0

Absolute Area

800000000.0
6000000000
400000000.0

2000000000

0

0 50000000 100000000 150000000 200000000 250000000 300000000
Nominal Conc [ng/mL]

[« » »i] Analyte_1,

Start




Hormone Monitoring in Preclinical

Development Full Validation: Sample and Data Processing

Bioanalytical process Flow

o
X

57 Genealogy Window al DEV_SERVER-10.100.240.2 =
File Action

Validation Protocol N CIL

D f' - v B v-23-0006) 2311002 - - 2311002 *|[ Evaluation Report
e In I Io n >3 validation Plan (1)

>0 sequences (1)

v~ Evaluation Reports (4)
ACCANDPREC - QC Batch: QC_2023-FPA-00048
BENCHTOP - QC Batch: QC_2023-FPA-00048
INTERDAY -
LINEARITY - LABWARE Generated On: 06 nov 2023

Sample Planning and : Sty Pt

Project Drug Substance:

.
LOg' n Accuracy and Precision

for P_ASTD_00117

Matrix: Serum (Other)
Method P_E001_TK_MTH_0001
Species: Rat (Sprague Dawley) Light: Normal Light

Study Number: 2311002 Temperature: Room Temperatu
QC Batch: QC_2023-FPA-00048 Tube Type: Eppendorf

Worklist Preparation )

Rejected Sequences:  NA

Sign/ Date

. . - - - QLLoQ QLow QMID QHIGH
Bi-directional interfacing foopmcenmee | 0mGT 003 BT (7002500

[ng/mL] [ng/mL] [ng/mL] [ng/mL]

Dll,lacl:;e 1.00 1.000 1.00 1.00

between LabWare e oz

0.0808 0.256 18 205

0.0806 0.261 965 27

0.103 0.269 120 216

a nd 00967 0170 109 211
00776 0281 112 221
Between-Run
nalyst » s s 6 s
mean [ng/mL] 0.0860 0.243 1.0 26
)

. 00110 00410 0.866 251
CV [%] 128 16.9 79 11.1
accuracy [%] 86.0 972 110.1 1129
Acceptance Criteria Passed Passed Passed Passed
Within-Run

(2023-FPA-00049)

Regression in LabWare T

.| 0.0110 0.0410 0.866 251
CV [%] 128 16.9 79 11.1
accuracy [%] 86.0 972 1101 1129
v Acceptance Criteria

Reporting



Hormone Monitoring in Preclinical Development

52-Weeks Chronic Toxicity Study

Test Item - Treatment Schema:

6.00

52 Weeks, Chronic Toxicity Study

Gr. Dose Level No. of Week 14 Week 27
No. Level Animals
(mg/kg/day) o

1 0 Control 30 400

2 1000 Low 20 § ’ .

3 2000 Medium 20 é 3.00 e

4 4000 High 30 § o . 4
Results of the Control Group o oo '
are used as baseline to detect '.. °. | “el” . : P
eventual increase of the TTE. Lo R R

50ul of Serum were sampled
in the Main Groups and not
from a satellite ones.

0 =3 o) 70
Animals in Week 14 and Week 27

®Gr.1IF ®Gr. 1M



Hormone Monitoring in Preclinical Development

52-Weeks Chronic Toxicity Study

Group 4 Samples
RESUHIS Of the Control Group 52 Weeks, Chronic Toxicity Study
Does not show a!ny alteration  Week 14 Week 27
of the physiological level of |
TTE. 20
The study is on-going and E . :
samples of 52 Weeks are not P R
still sampled. : ) . | .

Animals in Week 14 and Week 27

®Gr. 4F @Gr.4M



Hormone Monitoring in Preclinical Development Conclusion

* Pilot Validation Study shown very good achievements in sensitivity using:
Micro HPLC and M5 — ACQUITY BEH 1.7um 1x50mm — API4000.

* Physiological Levels of TTE in Serum have been properly described.

* 2 min chromatographic run is a key to reduce the analysis time impact on
the lab workload.

* Data management under GxP compliance from the Validation to the Sample
analysis was realized with LabWare LIMS.



Hormone Monitoring in Preclinical Development Next Step

e TTE, T3 and T4 monitoring with LC-MS will be used in all the Chronic Toxicity
Studies in ERBC substituting RIA Analytical Method.

* Hormone panel will be extended with potential ones that could be target of
Test Item acting as endocrine disruptor.

* Sensitivity will be increased using more sensible machine therefore the
Volume of the Serum could be decreased.

* Volume decrease is fundamental to reduce the animal stress. (3R-Reduction)

*  Volume Reduction will be fundamental to sample blood from the litter in the
reproductive Studies using capillary sampling.
* LabWare LIMS will always be there to help this process.

20



Hormone Monitoring in Pre-Clin Dev

ERBC:

Francesca R. Calfapietra

Davide Massari
Chiara Olmi
Marianna Gentili
Flavia Bonoli

Rosaria Cicalese
Michela Salvador

Special Thanks

LabWare:

lan Snell
Bianca Komoll
Piotr Zolopa

Aaike Oosterkamp




Hormone Monitoring in Preclinical Development Special Thanks

“Differences should be much more appreciated
and could only help us in doing Better”
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