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Common Al/ML Expectations

We Need Al/ML-Do you have it in your Software?

Can Al suggest best Can Al predict my Can Al generate How can Al help us Can | build a What is the
synthetic route & my reaction & process experimental summaries safely scale from “ChatGPT” for our ROI of
next experiments? performance? and reports? lab to plant? R&D knowledge? Al adoption?

= 0
A AN Al

What is Usually missing gi\s’i

Historical data isn’t Data isn’t standardized Integrated Tools & R&D and plant data Unified scientific data
structured or connected across the projects Workflows remain siloed platform or governance

The J9urney Towa.rds I
Al-driven Innovation
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W= Digitizing Chemistry-Enabling Intelligence

* Draw- Capture Chemical structures digitally.

e Standardize- Nomenclature, representations,
identifiers to ensure consistency.

 Understand- Calculate & visualize molecular
properties

e Communicate- Clearly with accurate visual
depictions

Create A Digital Language Of Chemistry
— Making It Machine Readable
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Elemental analysis
C,79.17,H,9.60; N, 3.42; 0, 7.81

Predicted pKa
8.94, base, N
13.87, acid, OH



SEARCH

material CAS
= 138786-67-1

conmanen Contents Mame

= sodium:5-(difluoromethoxy)-2-[..

Chemical

match substructure
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Order / Internal request

Order Material | Reagent

Search
121.57-3
0]
\\S,OH
N
0
Exact v
Results
Inventory  System Suppliers  ChemACX  On Order
Intemal Request
Lol Sulfanilic acid
3 "
\’C CAS 121.57-3
.,/O/ Properties
Type to filter..
Supplier Size Price Purity
A28 5g 5§10 95%
A28 259 515 95%
A28 540 95%
A28 500g §150 95%
ABCR 98%

Reorder

[ ]

Safety & Properties

Name*

Material ID

Material Library
Supplier

Supplier Name*
Supplier Catalog Number®
Purity

Supplier Concentration
Price

Size
Number of Containers
Supplier Website
Request

Requestor*
Destination Location®

Amount Requested

GHS00
No Hazard

©

GHS04
Compressed
Gases

Sulfanilic acid

121.57-3

Reagents (SNB)

VWR International, LLC

AAALD4115-30

98%

$16.82

2509

1

http://www.vwr.com

Manish K
- /Thane GB Site/THA
2509
GHSO01 GHS02
Explosives Flammables
GHS05 GHS06
Corrosives Acute Toxicity

Register

0000000367

4-aminobenzenesulfonic acid

CAS:121-57-3
Lot Reagent-0057-001
Expires: Jul 02, 202¢

Linking Structures to Physical Material and Inventory

- Track custody & Consumption

9/ Thane GB Site / THA GB Chemistry Lab-801/ Container-000341

H,N

‘GHS03
Oxidizers

D

GHS07
Irritant

o

N\

(0]

Sulfanilic Acid | IN_USE
Reagent-0057-002

& Amount Available
5009

& Current User
Arsha Rai

Il Barcode
0000000368

5 Expiration Date
Jun 03, 2028, 12:00 AM

D) History

Check In/Out

Update Amount

Aliquot Container

Copy

Print Barcode

Request Container

Dispose

—



Building A Digital Thread - Integrated Workflow =/ signalsNotebook

Route of Synthesis

. D Synthesis RARte b B0k
& Step Reaction ole 0 maam e AQ A/ S0 0000DO00OR @ ~ B L %4%E s
‘ Lo, q o
Material selection a®® .-0
& Stoichiometry o TR e “m:.:.m“: 0478

; Na £ M :E O o Jul 03, 2026, 03:01 P
o ‘iOD_H:
Record Process — Pt ki Wasia
Data-Sheet B g S 4-sulfobenzenediazq
‘ [2] Step-1: Diazotization create Tasks | @St Req uest X
i -0 -
Sample & c.ontalner . a
Creation Analytical Testing E’——A-ﬂ- X
||
=0H
; q - METHANOL H-Cf as. Required By *
. . - N, [m v h ay 30, 2025, 10:00
Reglstrat|on Q’%O . 1; o o~ - ’Q’ May 30, 2025, 10:00 AM
H:N i o Analytical Test *
m In-process sample analysis *  Purity by HPLC x
.‘ Characterization = x
Analysis Request
- Samples Table References (1 row, coun t 3)
‘ @ (O Create 1 Task for each item ( All | None )
Task Assignment 8 & s00. 8 &AC-. 8 £ Cont..
ReniD | Reactant CASNumber  Barcode  Container ID i mw umitt  Eq Sample Mass  Moles Grade  GHS Hazard Statements
‘ Subfanilic Acid 121573 0O00COCHS 7 Comtares-000341 © CHND,S | 17399 w 1 1003 g
1odium At T832-00-0 i NaD, 88.09 1 095y
Results

o B B B B

signals

Rewvity Proprietary Information


https://app.highspot.com/embedded_content/87e07100355ffd8e79ebf2a7fc524693c7e741e9?overlay=true

Towards an Orchestrated workflow: one connected Data Pipeline

o =, ¥ e
= @Q £,
= s
OooOoo DEFINE PROCESS PLAN & RESQOURCE RUMN REVIEW MAKE IMPROVE &
OBJECTIVE DESIGN MILESTONES CHECK EXPERIMENTS RESULTS DECISION LEARN

WORKFLOW

SELECT
MATERIALS

CHECK
AVAILABILITY

RECEIVE & WEIGH /
PREPARE

STORE / RETURN
TO RECONCILE

RESERVE / REQUEST

EXECUTE &
CAPTURE DATA

CONSUMPTION

CREATE
EXPERIMENT

REVIEW
RESULTS

CREATE SAMPLES &
ANALYZE

DEFINE
CONDITIONS

REPEAT /
NEXT STEP

v

v

)
SELECTSOP/ :Fl’fzgfo\f:ffé FOLLOW RECORD DOCUMENT
PROTOCOL INSTRUCTIONS DEVIATIONS CHANGES
SOPs &
PROTOCOLS A /

ISTHE ROUTE
FEASIBLE?

APPROVE ARE MATERIALS APPROVE
PLAN AVAILABLE? EXECUTION

NEXT STEP /
CLOSE PROJECT

RAW DATA CALCULATE & REPORT & SHARE, LEARN &
(INSTRUMENTAL / MANUAI STORE ANALYTICS DESIGN NEXT
DASHBOARDS EXPERIMENT

,re\/V't,Y Transforms disconnected activities into a streamlined, automated, and traceable R&D process.
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From Connected Science to Searchable Knowledge slgnalsine

Publish Experiment Content ~ Materials T e SER
i

| Properties 1 MeaSU rements

W Samples Table @
D Template  Created Date Amount  Description Comments Attached Docs. Status T T T 7

(IMK-016 > B MK-0178 = ADT Publish Test [os]

4 5000226 @) | Sample Mar 20, 2025, 10:28 PM | 10g Purified Compound = For characterization (0) View and Manage Active Ta b I es Fi I es
& 5000243 @) | Sample Jun 25, 2025, 10:32 PM | 10g Final solid (0) View and Manage Active
4 >

ADT Publish Test-1-1

Row Count: 2 of 2000

Invtest

Experiment Name MK-0178

Sample Name ~ Experiment (© MW (g/mol)  H-bond Acceptors ~ H-bond Donors | ClogP

i

MK-0178 200 5 7 1.02 Prp———
MK-0178 258.3 4 2 23 o
N
et et 2 F
Galculations Exploer X R
4P % Response vs. Concentration 1 2 3
SNBIniegrated PR O R | bt Rowid Mateisl Min Max  Mark fows from aggregated tables. Compound ID HE CI883/588] I8N 747118
Page . = 2 HOP00100001 001 102 HOP00T000-_[HOP-003635.—|  Color by Reg Date UniqueConeatenate 51102005 12:00:00 .. 172412005 12:00:00 «zorznum
? 10000% | Excuted structure VP Lo
- Material \o s0.00% N e O X* N
3 Max % Response. | 3 HOP00363501 002 100 . oo% | | @ Excluded | HN —n o. | )
g HOP03636-.. HOP-003637-_ HOP003636.. i NS
I M %4 Response | & 10000% | I O 6
Mak Cone Tested = 2 % < N\ < ]
 paecone e } 4 HOP00363601 om 102 g o ! ~
T M Cone Tested 000% i _d -
T onc of Max'h Resparse | 10000% F E | Compound Batch ID UniqueConcatenate REGO0747600 REG00747380 REGO07A7E
T cmammnrenome | T [ oot o oo N2 N2 I Batch Project ID UniqueConcatenate 229 229 229
\ I i Chemical Library UniqueConcatenate o I O
“ | oo | i ! . Density Avg 71.00 26.00 70.00
tamnn I Standardized | Indexed | Searchable e ax
© untter ‘ ¥ HOROSSESEI oo o concentaton Exciuded i e, 269 327 553
1 “’5.1,5 - 4‘%7,‘ 337.40 30130 350.50
I Reported 1650 | A 10.60 1070 760
3 Quaified Reported ICS0 | % Response per Concentration and Material I & 165.00 194 00 169.00
3 Assay ame | P 46.60
Markows from aggregted tables & £
» Concentration Materisl Golors: I / a 00 620 |
Concenta. HOPIOIOOD..  HOP-NNG3S-. HOPOISI6. HOPOUSETT-. HOPODIGSE-. HOPOIGI-. Hopousedg 'O g - 50 e s |
SOBE0N0 . 10860% 10296% 0824% T0118% o767 1 >,.( 3 oo fesso 12w |
152£.009 - ssaz 90.09% 10022% 8.60% 100974 10621% %03 T, 38 75 80 4970
5 asEan . T008s% seson 50504 s 10257 10578 3 1 s
5 1376008 - 86.43% 0.24% 7% 3565 767 [P %2 \ °z i
§ Az - 81.85% 85.45% 63.56% o7.60% SB90% 0.37% 550 1 L
£ amEaor . 9a2% 015% asesm ansn 3.48% 4% aso -4
© 3706007 - 2991% 235% 1827% nas 1729 8615 139 ]
e e I
Enzymatic G50 4P Workflo... 3338006 - 615% 557% 2048 4005 a7 sus a4
keepaors 4 100E005 - 197% 2450 T.24% 25 208 200% 27 | |

MEXS 11836

Slrg%’a“ iy One Trusted Scientific Repository > Faster Discovery > Better Decisions 7
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| How much does it cost to produce one mol of Step Product?

Color by:

(Calumn N,

@ Sohvents

@ Reagerts

0 Plant workers:
@ Reaction vessels

R

®  Step Name wih 1D

Campaign Mame

| Cost Dnvers
Campaign
Name Step Name with ID
(3] 1-8: Cyclization / Ooodation
E1l 1-8 Saponification
E1 1-1; Alkylation
El 1-8: Cyecfizaion / Oxidalion
E1 1-3. RedAmination
E1l 1-5 Freehasing
E1 1-2: Kelone-Arylation
E1 1-T: Bischier-Naperakski
E1 1-8 Saponification
E1l 1-6. Fonmylation
E1 1.5: Freabaging
El 1-9 Saponibication
ChamPager Robusiness

Process KPIs Solvents, costs and safety

2500 CHF/mol

Wiater

Phosphenc Acid

Water
MaoH
Water
HaOH
Waler
Water
Active Carbon

Waler

WWater

Economy |

safety

2000 CHF/mol

Unique Solvent/Reagent
Amount per kg AP

7582 kgileg AP1

GIeennass

Ref: DOI: 10.1021/acs.oprd.8b00199
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Fymrage; 1300 58

1500 CHF/mol

0.4 kgikg AP
T15T kgikg AP
0.43 kgikg AP
42.94 kgikg AP
0.53 kgikg AP1
42 94 kgikg API
35 64 kgikg AP
0.12 kgilog AP
35.70 kgikog AP
24,99 kgkg AP1

22.35 kyikg AP

Project Difculty

1000 CHF imal

Madan: 101545

Unigque Solvent/Reagent
Amount per mol ster:..

13,84 gimol
0.15 kg/mol
1.99 kg/mol
[.08 kg/mol
1.71 kgimal
0 06 kgfmol
1.51 kg/mol
6.56 kg/mol
0.05 keg/mol
4.92 kg'mol
201 kgimoi
9.38 kg/mol

Cosls

500 CHFimol

Solvents

Unigue

SolventReagen.s

.80 CHF fig
0.73 CHF kg
0.70 CHF kg
0.54 CHF kg
0.53 CHF kg
0 45 CHF g
11 45 CHF kg
1143 CHF fkg
.37 CHFfig
0.30 CHF g
0.23 CHF &g

0.20 CHF kg

PMI

| How much do the different steps contribute to the cost of cne kilegram API?

1-1: Alkylation ‘

1-2: Ketora-Arylation ‘

=]
=
% 1-3: Redémination ‘ I
=
z
F 1-4 Raczmate Cleavage | I
i
- E1 1-5: Freebasing ‘ I
[
‘E_. 16 Formylation
B
z 1.7 Bischler-Mapieralski I II
3
1-8: Cyclizaticn /
Cuidation
1.0 Saponiication I
0.0 GHF kg A1
Route 1 92
120.00
Sum(Cost) Avg(PMI)
350,00
74.00
Avg(Yield) ™~ 100.00
Route 2 92 ,
120.00 H
Sum(Cost) :’t’
350,00
74.00 l
Avg(Yield) 100.00
150.00 Lo
Sum(Gost) Step 1 Step 2
350,00
99.00 = Complex
Avg(Yield) 10000 2
g
Route 5 Eagy
300.00 _
Medium

Sum{Cost)

96.00

4000.0 CHF kg API

AvgiStoichiometry)

Step 3

AVQ(AE) =

Avg(Stoichiometry)

AvalAE)

Step 1

@

Route 2
Step 2

B000.0 CHF kg API

100%

2
2 90%

w
et 0%

¢
J 70%

2
0%

R
50%
40%
0%
20%
10%
0%
Route » Step Number
Route 3
Step3  Step1 Step 2

57.00

Avg(Yield)

Step 3

Route Optimization

£81.00

Avg(Purity)

Step 1

Route 4
Step 2

Avg(Yield)

Complex

First(Feasibility)

Step 3

Step 1

First(Safety)

Route 5
Step 2

Step 3

AROUIE 5,
900.00

Medium

Complex

Sum(Cost)

Data table
Route Optimiz.
Colors:

@ Max

D Average

@ vin
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Al-enhanced User Experience.

Research Intelligence: Scientific insights & Summary

Langauge Intelligence: understands intent and context (?) for the Suzuki and Diel-Alder reactions in the project-Alpha notebook, render the reactant and

product structures describe the bond formed and the functional-group changes, and name the

@ Can you give me overall report of my Experiments this Year? include department, reactions , formulations and visual metrics on number of reaction class
experiments performed and status

P |dentifying the current user to scope exparimeants

% Counting my experi

nts creat

this year

For the Suzuki and Diels-Alder reactions i...

» Getting department distribution

r my experiments this year
e distribution for my experiments this year
Y

For the Suzuki and Diels-Alder reactions in the Project - Alphi
e nents < yenr product structures, describe the bond formed and the functic

» Retrieving final batch of my experiments th

year

reaction class

3 Computing monthly experiment counts from creation dates

» Building the combined report visualization node @ drill into th cti ri
rill into the reaction metrics

3 Building the combined report visuzlization node

Annual report of my experiments including departments, reactions, formulations, and visual metrics

*s* Thinking
My 2026 Experiment Report L]

You created 68 experiments so far this year (Jan 1-Jul 7, 2026), spanning synthesis, formulation, and analytical work across 12

. E: iments by De| ent
Experiments Created per Month (2026) . *periments by Deparir Breakdown of my reactions this year by produ
1" 1

My Reactions — Yield & Success (2!
Of the 251 reactions in your experiments this year, 109

Yield distribution

Etpenments
Etperiments

-]

8 8

Jn
Fao
war
aerd

Hay
an

m

Yieldenties
L]
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Al-Augmented Design — Predictive Al/ML

Chemical Reaction Recommendations Al-Powered in-silico Design

* LLM Generates novel molecules

* ML models predict physchem properties

* Automated virtual compound screening
dScher * Direct integration with experimental data

with Catalysts and
[Ble @i\~ %% % 00r0=wAcEEY LS H
EAQRZNNDN>0000~awxd]S 0o n

e suitable catalysts,
* solvents,
* key reaction parameters

Wet
Science
® i
M I T o
\ e I s | os -0~

i
e s —

s CAPTURE ) CONNECT > UNIFY ) ANAUZE ) INTEULECT ) INNOVATE
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Enabling Connected R&D with the Signals Platform

New Product Development R&D Workflow

Synthesis / Material Design
Analytical Testing Scale Up
Formulation
SO B > E D i

DESIGN MAKE TEST DECIDE

PRODUCTS AND SOLUTIONS

@ ChemDraw C/ signalsNotebook _Q)' signalsOne o signalsSynergy @ Spotfire

R&D

Workflow
Digital Twin

Experiment Data Material Instrument Data Data Analytics & Al-
Management Management Management Readiness

APIs & Systems Integratio

[evvi ty "
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Revvity Sighals’ Role as a Partner in Digital Transformation

1M+ 35+years 16o0f Top20  Markets

Worldwide users Delivering Scientific Software Chemical Companies “ Life Sciences Specialty Chemicals

“ Food ® Flavor & Fragrance

750+ 4000+ 6 of Top 20

, _ ® Agrochemical ® Consumer Products
Employees Customers Agrochemical Companies

@ aapm @ gm 9 UPL Rel/lélnce @ ODSM syng'enta < pePsico ‘:’ MERCK

lllllllllllllll

XD

SRF

9 :
N[ NAVIN FLUORINE m AstraZeneca .. evotec @ @ ExxonMobil

& 5
k‘v Innocule @ @ oranurs "‘%ﬁ" LUPIN g "'3@ O-BASF  conmmw @ dam ﬂ%A fohmon Johamon

bugworks

Emcure -~ Zydus cHuGA FRESENIUS
m el 0 Roddy's Nd aragen  deuyp KABI c%&’y > NOVARTIS
[evvi t}’
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Explore more about Revvity Signhals at
https://revvitysignals.com

MANISH M. KHANDAGALE


https://revvitysignals.com/
https://revvitysignals.com/
mailto:manish.khandagale@revvity.com
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