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iChemEXxplorer

HW/SW Capabilities:
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» Amodule integrates cooling/heating (-20 to 150° C) and
stirring (up to 1200 rpm) into a HPLC auto-sampler

* Reaction volume 250 pLto 1 mL in standard HPLC vials

* Up to 54 reactions on the auto-sampler trays and wellplates

* Direct or quench injection of homogeneous/
heterogeneous samples

* Real-time peak profiling of LC data

* Robust hardware and intuitive software

Applications:
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* Reaction dosing ,screening and kinetics
* Forced degradation and kinetics
(Ea,k and t 2 fitting to Arrhenius Equation)
* Solubility vs.temperature (fitting to Van't Hoff Equation)
* Chiral resolution , ee upgrade ,and impurity
injection by crystallization



More Convenient Solutions

|| Robot/Reactor | HPLC-MS |ChemEprorer

Sample Prep Bottleneck
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Data Analysis Bottleneck v v
Report Bottleneck Bottleneck 4

iChemExplorer is capable of real time LC sample preparation
(quench and dilution after sampling), data acquisition, analysis and reporting
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o User defined thermal profile

* Automated thermal profiling,stirring ,
sampling and recording

e Suspended stirring during sampling

Reactant

Temperature & Free Energy
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Auto-sampler Trays to Heat and Stir

24-position flow tray 24-position plate 54-position tray

(-20-80C) (ambient to 80C) (ambient to 150C)
24%, FLOWAE 241K 52FLFEHE
(-20780°C) (ZE"80°C) (ZFE"150°C)

Fits to LC wellplate
autosampler, i.e.
Waters Acquity
Shimadzu Nexerra
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* iChemExplorerik 7% ReFfd K/ Mk id 12
* Prefill back-wellplate with quench solvent at
appropriate dilution, i.e 1:100
* Time-point sample transfer,quench,dilution and injection
* iChemExplorer correlates quench/diluted samples to
source vials
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Example shown

* Four source vials

* Five time-point transfers from each source vial
to back-wellplate

» Sample from back-wellplate for HPLC analysis



Experiment Samples in HPLC Vials

Reation in a vial

Custom filter insert

* Minimize reagent,solvent and waste

* Save time and resources
* Quality and reproducible results

TmL glass vial with crimp seal top is also available
and used for reaction screening by customers
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Item Number Description
ICHEMPRO iChemExplorer System and Quenchplate for 2ml vials with Autosampler,
includes PC with 3 year iChemExplorer software license
ICHEMEX iChemExplorer System and 54-Position Heated Tray for 2ml vials to fit
Agilent Autosampler,includes PC with 3 year iChemExplorer software license
QUENCHPLATE Heated plate for 24 two ml vials in wellplate footprint
Well Plate to circulate heat transfer fluid for 24 two ml vials;
FLOWPLATE Programmable Circulator Required;
Support for Huber, Lauda and NesLab
Well Plate to circulate heat transfer fluid for 24 two ml vials;
FLOWTRAY Programmable Circulator Required:
Support for Huber, Lauda and NesLab
FILTERINSERT Filter Insert to fit two milliliter sample vial

iChemExplorer Reporter/Analysis/Peak Profiling
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e Easy import and REPROCESS of LC date sampled at
temperatures and time points

* One-button export peak profiles,chromatographs and numerical data
to Excel,eLN and SpotFile

. %Aﬂﬁ%’ﬁ@i{% \
o AJC 3R/ CEBE SR E BRI 8] m ILC ot 8 dE
S HIER, AR EHER

S #fExcel, eLN SpotFile X f:Z:#Y

y—=m== @ iGraph tab/Create and customize
| Peak Profiles.Export to Excel or
paste to other applications

@ iHeat tab/Manual and automatic
control of temperature

© iSample tab/Fill in the blanks to
create sampling sequence




Follow changes in area or area % of
the interested peaks from sample to
sample in real time or post-analysis
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* Auto-compiled LC sequence for initial equilibration, |
interval wait and sample injection, coupled with temperature profile

* Customized low flow rate during equilibration or wait time

*The running sequence can be updated for uninjected samples
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HW/SW Integration
Full Compatibility with Agilent HPLC
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Agilent HPLC Model 1290 1260 1100/1200

Compatible 4226 1329 1329
Autosampler 1367 1367
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=| Impurity Rejection by Crystallization Reaction Control by Dosing E
- g
g Enables impurity rejection by crystallization in LC sample vials Enables reagent dosing for reaction control and kinetic stuay in 2m/ vials é
=) p—
<% * 24 varying solvent conditions for slurry or crysallization * Dedicated Ul for dosing experiment =)
* User-defined heat-cool and equilibration profile o Automated LC sequence for reagent doses and reaction sample 7
* Automated sampling ,quench ,dilution and LC injection of plate samples time points,coupled with temperature program
\ After equilibration at hot temperature for solubility or dissolution » Sampling ,quench and LC analysis of in-vial filtered reaction
V Atthe end of crystallization for solubility and impurity enrichment in mother liquor mixture throughout time course
* Calculate maximum yield and purity of crystallized solid based on mass balance e Critical for process control to avoid unwanted by product
* Automated crystallization and LC analysis in real time
T'::%JJJJDJJJJDJJJ%JJJ%JJJJDJJJ7 Are?;ﬁ Sample Mame: Reaction ro25e Wial # 45
“'1“:0 ._II" LC Sequence I 5 :: Crude product before crystallization Product ™ Initial hold 1 hr '?E E- 3 ' +0.25eq
” ] / = - « | Sampling every hrfor 24 hr S ™ G +0.25eq
. Sampling & Quench P PN « | Dosing every 4 hr o '
%1 ample Injection —— ® : P 507 [ startin
% Sample Inj :z Mother Liquor after crystallization in hit solvent \';;c; g\t‘th : Reaction @ 50C %i.:ﬁ; . 0355 : If;o:ucgté
Z: : i / |mpurit\ies e\miched solubility z: ’7 - Lo soe Dimer D
Integrated Temperature Program and LC sequence Impﬁrity Rejection by Crys.tallizatilon and‘LC Ana.lysis Ul-Defined LC Sequence of Sampling and Dosing Real Time LC Peak Profiling

Reagent B dose : 0.25 eq=2.5 uL, 3x 0.25 eq for optimum yield of Product C in12 hr
A+B—C Desired product
C+B—D Unwanted dimer D due to overdose of B
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=| Forced Degradation for APl Assessment Reaction Screening and Kinetic Study i
+ Provides “fit-for-purpose” protocols for <)
é’ conducting API’s forced degradation in buffers Enables reaction screening and kinetic study in LC sample vials 'n__al_
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Quench and Analysis = = and Analysis 21
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_ _ N Design and Control of Real Time Peak Profiling
Design and Control of Real Time Peak Profiling Temperature and Sample Profiles for Reaction Kinetics
Temperature and Sample Profiles for Degradation Kinetics
L _ * Automated LC sequence for reaction time point and sample
 Automated LC sequence for stability time point and sample injection ,coupled with temperature program
Injection ,cour;lled Wg‘h por(nj—iisothermgl orl staiged temperature » Direct injection or quench/dilution of in-vial filtered reaction samples
p.rogram toac |e.v<? e§|re egra!c.latlon eve _ * Realtime LC peak profiling for reaction kinetics
* Direct of quench injection of stability samples,appropriate
for mSOIUbIe through m-VIaI flltratlon Customer example of reaction screening utilized iChemExplorer

* Real time LC peak profiling for degradation kinetics

* Estimated Ea,k and t, ,by plotfitting to Arrhenius Equation @ ey A F@{
o Completed stability test and report in 2 days ooy IN/
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=1 pH Solubility and pKa Profiling _ _ _ 1=
= Enables pH solubility and pKa profiling in LC sample vials Classical Chiral Resolution I
ﬁ
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=) | Universal Buffers Enables classical chiral resolution screening by diastereomeric =
o s pH1.2-10 i ) ) i w
<T 4 salt crystallization in LC sample vials
e ill | | ‘ ‘ ‘ ‘ ‘ ‘ ‘ | | * 24 varying resolution conditions (resolving agents,molar ratio, solvent,etc)
24-Vial with Fiter Insert AR o User-defined heat-cool and equilibration profile

Temperature & Stirring Control

o Automated sampling ,quench,dilution and LC injection of plate samples

* Up'to 24 universal pH buffers to cover entire pHrange \ After equilibration at hot temperature for solubility or dissolution

) User—deflned.temperature ,agitation a_"fj ec!umbrzf\tlop prf)ﬂles \ Atthe end of crystallization for solubility and mother liquor de

* Automated direct or quench/dilution injection of in-vial filtered samples » Calculate maximum yield and de of crystallized salts based on mass balance
\ After equilibration for 2 hr to determine solubility of original or transient form » Automated crystallization and LC analysis in real time

\ After equilibration for 24 hr to determine equilibrium solubility
* pH solubility plot to estimate S,and pKa by fitting to Henderson- - . .

Hasselbalch equation > / ] =3
* The equilibrium form isolated for solid state characterization as needed ] Sampling & Quench .« . =
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‘ > AN O
- : § \ 0 2 4 6 8 1GT'I|11¢ 12 14 16 18 20 22 24
2 1 Sample equilibration @ 37C with stirring ;E = -
® 1 3 Ka= 1D qgs "= Integrated Temperature Program and LC sequence de Plot of 24 Screening Samples
z pKa = 2.92 S, = 0.043 mg/mL
12 Time 15 18 2 24 27 pH
Automated Equilibration and Sample Injection pH Solubility Plot with Fitted S, and pKa

For an oral drug candidate ,the FDA requires a pH-solubility profile to be determinedat 37+ 1C
in aqueous media with a pH range of 1 - 8 and an equilibration time of 24 hours




Solubility vs. Temperature

(7p)
c
= Enables solubility measurement at different temperatures in 2m/ LC vials <‘?
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 Dedicated Ul for solubility protocol GlaxoSmithKline —
* Up to 24 solvent compositions in one experiment
 User-defined temperature,agitation and equilibration profiles
o Automated sampling ,quench/dilution and LC injection of @ (’
in-vial flltere.d. samples throughout equ!lll.oratlon period | NOVA T IS
* Plot of solubility vs. temperature and fitting to Van’s Hoff equation
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Over 100 active users in US, Europe
and Japan in the past 10 years




Price list

Category

RAI Item Number/Description

Unit

List Price

Hardware/
Software

ICHEMPRO

iChemExplorer System and Quenchplate for 2 ml
vials with Autosampler; includes PC with 3 year
iChemExplorer software license

each

469,300.00

ICHEMEX

iChemExplorer System and 54-Position Heated Tray
for 2 ml vials to fit Agilent Autosampler; includes 3
year iChemExplorer software license

each

355,100.00

Accessory

QUENCHPLATE

each

29,700.00

Heated plate for 24 two ml vials in wellplate
footprint

FLOWPLATE

Well Plate to circulate heat transfer fluid for 24 two
ml vials; Programmable Circulator Required; Support
for Huber, Lauda and NesLab

each

44,500.00

FLOWTRAY

Well Plate to circulate heat transfer fluid for 24 two
ml vials; Programmable Circulator Required; Support
for Huber, Lauda and NesLab

each

44,500.00

Software

CONTROL

One Year software license for Temperature and
Stirring control with Sampling Control for Agilent
Chemstation

per year

89,500.00

REPORTER

One Year software license to acquire, view and
report data

per year

26,400.00

MSADD

Add capability to view data from Agilent MassHunter

per year

48,000.00

Service

ISERVICEDAY

International Two Day On-Site Service and Training -
REQUIRED with purchase of iCESystem

each

65,300.00

SILVERSERVICE

International One Year Service Plan

each

65,300.00

Consumable

FILTERINSERT

Filter Insert to fit two milliliter sample vial

each

100.00

Note



