Enhancing Pharma Processes
with X-ray, Thermal, and Raman
Analysis Tools

Episode 1 - Discovery

1. The Power of Knowing the Crystal Structure of Your Compound,
presented by Pierre Le Magueres, PhD

2. Streamlining the Wet Lab: Best Practices for Managing Stock
Solutions, presented by Amy Syverson

Starting at T pm CST

» You will be muted during the workshop
* You can ask questions using the Q&A tool.
» You should hear music if your sound is working
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© 2025 RIGAKU HOLDINGS AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED. 3




@ Rigalcuw

Zoom Meeting ID: ...

You can ask questions

during the presentation.
Please use the Q&A to ’ 4

ask questions. Chat  Raise Hand




@ Rigalcuw

Recording will be
available tomorrow.




@ Rigalcuw

Target Lead Lead } . } - }
|dentification Generation Optimization Preclinical Clinical Approved Drug

N
4

Discovery } Development Pre-formulation }Formulation} Manufacturing
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@ Rigalcuw

The Power of Knowing
the Crystal Structure of

Your Compound
presented by Pierre Le Magueres, PhD
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Agenda

1. Crystal structures and the information they
provide

2. Some fundamentals about single crystal X-
ray crystallography

3. One step further with electron
crystallography, or MicrokED




1. Introduction to
crystal structures



@ Rigalcuw

. S How much time do you lose:

.11 @ 1z 1. Unambiguously characterizing new
compounds?

2. Trying to scale-up, purify and

25 26 27 crystallize new compounds?
e B Looking for polymorphs and
1= characterizing each of them?

79
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Polling
Question

#1
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@ Rigalcuw

The best way to mitigate time loss is to determine crystal structures:
1. Picture of the molecules

a) Molecular connectivity




@ Rigalcuw

The ultimate answer is the crystal structure:
1. Picture of the molecules ... in a pure crystal form

b) Crystal packing
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@ Rigalcuw

The answer to all questions comes from the crystal structure:

1. Picture of the molecules ... in a crystal form




@ Rigalcuw

Direct applications in drug research:
1. Molecular connectivity

a) Unambiguous compound identification




@ Rigalcuw

Direct applications to drug research:
1. Molecular connectivity

a)

b) Absolute configuration




@ Rigalcuw

Direct applications to drug research:
1. Molecular connectivity

a) Unambiguous compound identification
b) Absolute configuration

c) Salt or a co-crystal
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@ Rigalcuw

Direct applications to drug research:
1. Molecular connectivity

a) ¢
) ‘. :
)
) .

O O O

2. Crystal packing

a) Hydrate or solvate? Y




@ Rigalcuw

Direct applications to drug research:
1. Molecular connectivity

a) N
b) )
C) if f& ﬁl ,&é{
N 4 : | : !

2. Crystal packing Jéi %L ‘éi ﬁ
a) % U *oo % |
b) Polymorphs? No water ;'n the crystal Co-cr):stallizes with water

(Science, 2024, 27, 109894
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Questions?
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2. Basics of Xray single-
crystal crystallography



@ Rigalcw

Polling
Question

#2
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@ Rigalcuw

Principle of X-ray crystallography

Phases

o
Monochromatic < N
and focused TSl
X-ray beam

l
wJiojsueln
1311N0

1-200 pm Intensity Electron density Molecular

| (hkl) o(r) model

Crystallography Made Crystal Clear



https://www.sciencedirect.com/book/9780125870733/crystallography-made-crystal-clear

XtaLAB Synergy R system - CCD view: Di\synergy2iscreenings_odservice\scr_exp_159.par (39.8d)
kV: 40.00 mA: 30.00

Interlock open (HV), Please press "HV ON/Start' button, Sample light on

- p——
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RED Ready

SM Screening

Dose time

Well diffracting sample
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Structure
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< CRYSALIS™SM



@ Rigalcuw

Crystal quality can vary a lot according to:
1. Tightness of crystal packing 2. Size of the crystal
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@ Rigalcuw

X-ray diffraction Electron diffraction

~1 micron

§gne?§“ﬁ-ED

——
i | ‘b.

— '

E-f/‘—l
500-100 pm

v

Decreasing sample size
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3. One step further with
electron diffraction



Key advantages of electron diffraction

1. Crystal size:
Submicron crystals i.e., crystalline powder.

§gne#§“§-ED

2. Sample amount:
Nanograms of powder.
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1*1 coS/AL

Tyrosine Organic co-crystal ~ MOF: ZIF-8/Ni  Grid preparation
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@ Rigalcw

e |
.« SR

11 cosrAL

1image from a series of rotational images
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@ Rigalicw

Tyrosine Organic co-crystal ~ MOF: ZIF-8/Ni /r complex
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f/n Key advantages of electron diffraction
W
2 1
AN
)
2.

3. Multitude of crystals at once:
High-throughput screening of polymorphs
on powders.

https.//www.mdpi.com/2073-8994/15/8/1555
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4. Conclusion
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Knowing the Crystal Structure
mitigates time loss:

1. Unambiguous determination of molecular
connectivity and crystal form

2. Hydrate? Solvate? Salt? Absolute
configuration? Polymorphs?

3. Reduced pipeline time scale potentially
by months




@ Rigalcuw

Questions?
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@ Rigalcuw

Streamlining the Wet Lab:
Best Practices for Managing

Stock Solutions
presented by Amy Syverson
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@ Rigalcuw

You will learn:

5 best practices for proper stock
solution management

How to implement stock solution
management in your research
workflow

How to make liquid handling
iInstruments a seamless and
effective part of your lab




@ Rigalcuw

What Is a stock solution?

Buffers

Prepared
Precipitants Reagent
Solutions




@ Rigalcuw

How stock solutions keep
your lab on track

 Faster turnaround
e Convenience
» (Consistency

© 2025 RIGAKU HOLDINGS AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED. 41




@ Rigalcuw

Specific Needs

e Concentrations
 \Volumes
e (Contalners

« Specific times




@ Rigalcuw

|s stock solution preparation creating chaos?

* Dry chemicals: maintain range of different supplies
« Weigh out dry chemicals, bring into solution
* Labeling and storage




@ Rigalcuw

What can go wrong?

* Run out of chemicals
» Expired stock solutions

* Tools and inventory become
Inaccurate

e (Contamination




@ Rigalcw

Polling
Question
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@ Rigalcuw

5 Best Practices to avoid such chaos

i Know consumption needs of your lab.
@ Plan labs needs into the future.
e

Monitor inventory regularly.

w

Create standard recipe repository

Teamwork. Embrace lab standards.
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@ Rigalcuw

#1: Know consumption
needs

 Track overall use over time for each
INstrument

Type of stock solution
Volume
Container
e Consumption fluctuations
« What does your lab consider empty?

= = NN

Volume in Liters
o U1 ©O U O Uk

10

20
Day

30

40




@ Rigalcuw

#H 2 Pl an f or | abos f
needs

* Project use into the future for each
iInstruments and each project

» Consolidate projections for multiple

L]
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)
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@ Rigalcuw

#3. Monitor inventory
regularly

stration Modules

e Property Assignments View MSDS

Sweitch Loc ations Product Number: 2250

ET @ Product Name: Riston PlateMaster PM 100 Series Photopolymer Film (vapors)
Manufacturer Name: OuPont Company, Inc.

Lrw bory M vvent
e e Distributor Name: DuPont Company, Inc.

i Physical State: [Setectw o2t

sl Density: 1 [ »
Specific Gravity: dats Referance water ot STP, 1 gm/cc
Client Weight Conversion
Factor (Ibs) :
Flash Point: Select 1212 Flash Point Methods: [Setect .

Produdct Tracking Selecton -—s
Boiling Point: |s-l-u ™ datas
Teack by Regulstory List
s

Melting /Freezing Point: | elect W data

VOC % Content: Ertr

| User definad factor to converts amount to Ibs

Mansge CAS Thearhold

Bhys Cham Broperty
Validation

Percent Solids: Taie

AR Products

Only Tradkad Preducts SARA Title 111 Hazard Categories
Acute: |Wv Chronic: | Selects  Fire: [ Select™  Reactivity: | Select™  pressure: [ Selectw 3370

Ingredients
o [Warte e
Eat  CAS ngredient Name Parcent Vault Percent EHS?
79414 METHACRYLIC ACID 50 11 - 5% Percent Tuse
140885 ETHYL ACRYLATE 03 03% Percent taise
50628 TMETHYL METHACRVLATE 40 [1- 5% Percent Taize
T65-435 CYCLOPROPYL-ETHANONE _ 50 11 - 5% Percent JTuse
haars ["BUTYL ACRYLATE 50 [1- 5% Percent fatse
119-61-9 BENIOPHENONE 37 [30- BO% Percent  Fuse

[ J[om ]

Total of ingredient percent - 100.0 %
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@ Rigalcuw

#4. Create standard
recipe repository

1M EDTA MaOH, pHE0 202

TEST SOLUTION =1
L e T
= ] ey, ™=
TR . ww e = . ] =
B T T L A g s T
Srrmg L2} o ¥ D

Document special conditions for B —— (i

. . _ = = __
producing that solution so you =1
. i = = = ]
will be better prepared for the XU INVRRESS SR O =
next time! i ———

BT M L
42 S et peoclart @ BT SOUSOT gt | IS TN BOT A2 O DReparainr. Uropenet

P by daie ) ) S oo Sy




@ Rigalcuw

#5: Embrace team
standards

Document material requirements

Project them months in advance

Weekly scheduled inventory

Recipe file system

Teamwork: training on standards established

© 2025 Rigaku Holdings and its Global Subsidiaries. All
rights reserved.



@ Rigalcuw

Rigaku Reagents’ Stock Solutions

AThis Stock Solution system works for
us, it can work for you.

AWe produce and inventory over 200
unique stock solutions in our
manufacturing facility to use on our
iquid handling instrumentation to
produce the screens we offer.




@ Rigalcw

Polling
Question
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Key Takeaways:

ATime Efficiency

AFaster Turnaround
AConvenience

APrecision and Consistency
AConfidence in Results
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Questions?
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@ Rigalcuw

®

We'll follow up with Recording will be Register for
your questions. available tomorrow. seminar.




Enhancing Pharma Processes
with X-ray, Thermal, and Raman
Analysis Tools

Episode 2 — Preclinical Development & Preformulation

1. Thermal Analysis/Preclinical Development
Presenter: Genesis Infante, PhD

2. Unlocking Drug Potential: The Role of X-Ray Powder Diffraction
in Preformulation
Presenter: Akhilesh Tripathi, PhD

Starting Wednesday, April 16 at T pm CST

Don't forget to register for the next episode!
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