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Orochem started manufacturing Sample Preparation and Chromatography
(both achiral and chiral) products in lllinois in 1996. We sell a variety of
flash columns and semi-prep columns to pharmaceutical, food industries,
and research institutes. We provide contract purification services of API,
nutraceutical, and food ingredients in Naperville, IL. We hold over

20 patents in different purification processes and are recognized as a
global leader in providing technology solutions for the “high purity”
purification process of APIs, fatty acids, proteins, specialty sugars, and
other nutraceutical ingredients.

Purification at your fingertips...

* For milligrams to hundreds of grams feed loads

» Methods development supported by Orochem’s experts
e Repertoire of Flash Columns:

* Prepacked
* Ready to pack

* Packed and delivered on demand following
method development
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Santai Technologies is a technology company founded in 2004 and
focused on providing separation and purification tools and services
for professionals and scientists in pharmaceutical, biotechnology,
fine chemicals, natural products and petrochemical industries. The
products of Santai Technologies include the flash chromatography
system SepaBean™ machine, SepaFlash™ series flash columns, the
platform for chemical knowledge sharing as well as chemicals search
and trading ChemBeanGo™, and smart hardware and software tools
such as ChemBeanGo App.
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SepaBean™ machine Flash Chromatography System

@® Smart column holder for easy operation ® Binary/Quaternary solvent elution
@® Real-time monitoring @® Emergency stop button for

of solvent level extra safety and protection
@® \Wireless operation through ® Auxiliary column holder

mobile devices

® 200-800 nm ® Maximum pressure up to
UV/Vis detector 500 psi (34.5 bar) with built-
in pressure alert module

@ Built-in feature of separation @® On-line full wavelength
method recommendation scanning
@® Built-in automatic @ Built-in air pump to purge

fraction collector the residual solvents

Chinese patents granted: ZL 2012 1 0320096.0 ZL 2015 1 0012855.0 ZL 20151 0312780.8 ZL 20151 0335132.4 ZL 2015 1 0341030.3
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Features of SepaBean™ machine

* Wireless Operation Through Mobile Devices
The flexible wireless control method is especially suitable for

separation experiments that need to be protected from light
or placed in an isolator .

* Smart Column Holder

Column holder with touchpad could achieve automatic fixing
of the flash column.*

* Fraction Collector

Tube racks with LCD display enable users to easily track the
tubes containing collected fractions.

* RFID Technology
Automatic identification of current flash column information

based on RFID technology, facilitating the use and
maintenance of the columns.**

Notes:

*Smart column holder is not applicable for SepaBean™ machine U.

**RFID module is not applicable for SepaBean™ machine U or T.
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* Power Failure Recovery
The built-in power-off recovery function in the software
minimizes the loss caused by accidental power failure.

* Separation Method Recommendation
The software has a built-in separation method database that
automatically recommends the most appropriate separation
method based on the key information entered by the user,
thereby improving work efficiency.

° Local Network Data Sharing
Multiple instruments could form a local area network to

facilitate internal data sharing and resource optimization in
the laboratory.

* 21-CFR Part 11 Compliance
The control software complies with FDA requirements for
system safety (21-CFR Part 11), making the instrument

more suitable for pharmaceutical R&D companies and
laboratories.

SANTAl e
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| Smart purification system makes the purification easier

The smart flash chromatography system SepaBean™ machine launched by Santai Technologies has the built-in
feature of separation method recommendation. Even the beginners or non-professional chromatography operators
could easily complete the purification task.

Smart purification with “Touch & GO” simplicity

SepaBean™ machine is operated through mobile device, with iconized Ul, it is simple enough for the beginner
and non-professional to complete routine separation, but also sophisticated enough for the professional or guru to
complete or optimized a complex separation.

Built-In Method Database — Knowledge Retained

Researchers around the world spent numerous resources to develop methods of separating and purifying compound
mixtures, whether it's synthesized mixtures, or extracts from natural products, these valuable methods are usually
stored in single location, isolated, disconnected, and become “information island” over the time. Unlike traditional flash
instrument, SepaBean™ machine employs database and distributed computing technology to retain and share these
methods across secured organizational network:

*Patented SepaBean™ machine has built-in relational database to store separation methods, researchers can query
existing or update new separation method simply using compound name, structure or project code.

*SepaBean™ machine is network ready, multiple instruments within an organization can form a private channel, so
that separation methods can be shared across the entire organization, authorized researchers can access and run
these methods directly without having to re-develop the methods.

«SepaBean™ machine can discover and connect to peer instrument automatically, once multiple instruments are
connected, data is automatically synced, researchers can access their methods in any connected instrument from any
location.
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| Unique “SepaBean™ Approach” results unique “ SepaBean™ Advantage”

Three steps to a appproach the SepaBean™:

«Step 1: Join SepaBean™ machine to local area network (LAN) with or without internet access, multiple SepaBean™
instruments will be auto-connected and automatically synchronized with data;

*Step 2: Create user account for researchers before operating the machine for the first time;

*Step 3: Fill in compound information before separation, including key starting materials if the compound is
synthesized.

SepaBean™ Advantage:

*Every single method and related data which researchers spent resources on developing is retained in the database
and searchable across the entire authorized network, these methods and related data become valuable assets of the
organization, including information of all the compounds synthesized and purified over the years.

«Simply input compound information, such as name, CAS # or structure, previous matched or similar methods will pop
up and you can follow the method to finish a separation, or start a new one so that other researchers can benefit from
it.

*Non-interrupted separation. If the SepaBean™ machine was interrupted or replaced, you could continue the run

in another SepaBean™ machine, just install the interrupted flash column and test-tube rack in any connected
SepaBean™machine nearby, log in and continue from where you left-off.
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TLC-to-Gradient

Now, with the new feature of TLC-to-Gradient built in the control software of SepaBean™ machine, the whole sample
preparation procedure is greatly accelerated. The user only needs to input the TLC information and the loading
amount of the sample, the software will automatically recommend the proper flash column for the separation. Also the
optimized elution gradient will be generated. As a result, the work efficiency can be significantly improved.

HPLC-to-Gradient

For reversed-phase separation, the control software of SepaBean™ machine can also help the user with smart
recommendations. Input the analytical HPLC information, including the retention time of the sample, the percentage of
Solvent B when specific component is eluted out, the peak area of the target product and the primary impurities, the
elution gradient will be automatically generated.
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User Interface

* Streamlined operation * Collection methods
The simple parameter setting as well as the clear interface These collection methods are supported: all, threshold,
enables the user to easily understand and operate. slope, time, waste.

* Real-time parameters modification during running ° Gradient hold
During separation running, the separation parameters The elution gradient could be hold during the separation
could be modified at any time, including flow rate, gradient, procedure to improve the resolution of the components.

collection volume, threshold value for collection, etc.

* Flash column recommendation ° History records
The most proper flash column could be recommended The history records of the current user’s experiments could
according to the key sample information. be reviewed at any time.

Detectors

e Variable Dual Wavelength Diode Array Detector (DAD)
eSuitable for detecting the compounds with UV or visible light absorption
«Built-in feature of full wavelength scanning for the easy determination of the maximum
absorption wavelength of the sample, contributing to higher detection sensitivity as well as

lower sample loss

*Review of full wavelength scanning data in the history records could help the user
evaluate the purity of the product, making the separation results more reliable

e Evaporative Light Scattering Detector (ELSD)

Universal detector with high sensitivity, commonly used for analysis of compounds where
UV detection might be a restriction and therefore compounds do not efficiently absorb UV
radiation, such as sugars, lipids, polymers, fatty acids, amino acids, etc.




“UOHBIYIIBI SNAMNLO POAISOSI Sy | dulyoew ueagedss,,

110}08}9p AN YIBUBIaABM PaxI) Yim ) dulyoew ueagedas Joj ajqesljdde jou si uonouny Bujuueds yibusjorem-jjy,

| services N

iona

:S3I0N
«SNANLO ‘3O :91B0UIaD
$221Aap 3|Iqow YyBnoly) uonelado SSa|BIIM :2IIASP [01UOD
Jaureu09 UoNI3||09 B|qeZIW0ISND ‘A10g UONIA||09 abire| Jo (TW 00S “TW 0SZ) dM0q arenbs youaid :feuondo ‘(Ww Gz ‘Ww 8T ‘WW ST ‘W £T) SagN) :pJepuels 110]99]|0d Uondel «
apow paxiw ‘awn ‘adojs ‘pjoysaiy) ‘slsem ‘|e :poyIsl UoNIS||0d UoidelS « suogeoyeds JBUIo

dwnd ajdwes yum peoj anewolne ‘peo| fenuew :poyaw Buipeo| sjdwes «

«Syibusjanem-|re/renpyajbuis :Aejdsip [enoads «

wuw 'z 0} Ww €0 wouj a|qeisnipe ‘(nejap) ww g0 :yibus| yred jeondo [|9omo| «

dajs ‘reaul| ‘onelo0s! :sadAy Juaipels) «

technology, profess

siaydepe siaydepe slaydepe siaidepe slaydepe

B € - 6 008 $92IS UWN|0D
yum B € oy dn ‘6 oee - B yum B ¢ oy dn ‘6 oeg - B v yim B ¢ oy dn ‘6 oge - 6 v yim 63 ¢ oy dn ‘6 oge - 6 v yum B € o3 dn ‘6 ogg - B ¢

600c-68 6 ¢ - 6w 0T 6 g - bw oT 6 gg - Bw 0T 6 g€ - bw 0T 6 g€ - bw 0T Ayoede) buipeo sjdues
as73 Jo (wu

(wu 008 - 00Y) SIA

Ads3 40 (wu 008 - 00¥) SIA

Aas3 4o (wu 008 - 00Y) SIA

as3 4o (wu 008 - 00%) SIA

as3 4o (wu 008 - 00%) SIA

008 - 00) SIA + (Wu 00 - 002) AN

ive

+ (Wwu 00v - 002) AN @|qelreA ava |+ (wu 00 - 002) AN djqesreA avd | + (Wu 00F - 002) AN djgedeA dva |+ (Wu 00y - 002) AN 8lgeleA Ava |+ (Wu 00v - 002) AN @lqelileA Ava | 8lgelreA ava 4o (wu 00v - 002) AN l010818@
10 (wu 00Y - 002) AN 3lgeUeA Ava | Jo (wu oY - 002) AN @|qeleA ava | 4o (wu 00 - 002) AN d|qeleA avd | 1o (wu 0o - 002) AN djdeleA dva | 1o (wu ooy - 002) AN dlgeueA ava | 8lgeueA ava Jo (yibusiaaem Jayio
reuondo ‘wu t5z) yibuajanem paxi4
SJUBA|OS OM] JO SUOIeUIqIod JB1JIpoW SE JUSA|0S Jaljlpow Se JUSA|0S Buixiw SJUBA|OS OM]} JO SUOIeUIquIod
Areuiq ‘s)uanjos om| sjuaipels

Aue ynm Areuiq sjuanjos ino

PIE UM Areuiq S)UaA|0S 1o

PIE Ynm Areuiq SJuaA|os 1o

ainssaid ybiy ‘Areuiq syuanjos 1o

Aue yum Areuiq sjuan|os Ino-

sdwnd o1wel1ad aaly
ourUSUrRW ‘B1eIndde Alybly rena

dwnd uojsid [enp ayeinage AjybiH

dwnd uojsid enp ayeinage AjybiH

sdwnd olwelad
9al} ddueUBURW ‘B1RINdJe AlYBIH

dwnd ojwelad
92.) 9doueUSUIeW ‘areindde AlybiH

dwnd o1welad
931} 9oueUBUIEW ‘B1eINdde AlUBIH

wajsAs Buidwng

(req v0T1) 1sd 0ST

(req 9°22) 1sd 00v

(req gv¢€) 1sd 005

(req g°€T) Isd 002

(req g'€T) 1sd 002

(0ozn ‘req g°€1) Isd 002
(0oTn “req 6°9) 1sd 00T

2INSsald wnuwixepn

(002N) ulw/Jw 002 - T

OROCHEN [l ZANTA! p— nnovat
elecular Purification by Design Santai Science Inc

J

(H
-

Ui/ 1w 000T - 0S5 ulw/w 0oe - T ulw/w ooz - T ulw/w ooz - T ulw/w ooz - T abuey moj4
(00TN) U/ W 00T - T
‘sajdwes jo
‘sg|dwes jo
sadA1 aiow 1aA09 0} dS13 [euondo
sadA) aiow Janod 0} ds13 [euondo ‘sa|dwes Jo ‘uoneredas aseyd pasianal
‘suonipuod uonesedss xs|dwod
*SJUBA|OS OM] JO UOITeUIqUOD 'suonipuod uoneredss xa|dwod ‘sa|dwes jo | sadA) aiow 19A02 0} @S9 [euondo pue aseyd fewuou Buipnjoul
unJ 0} 9|qe ‘JSIpow Se JUSA|0S
Aue yum uaipelb Areuig unJ o0} 8|ge IsalIpow Se JUSA|0S sadA) aiow J19A09 01 dST13 reuondo “SJUBA|OS OM] JO SUOIBUIGUWOD ‘uoneoyund pue uoneledss
pIE ‘SJUSA|0S OM] JO SUOIeUIqUIOD
‘unJ ajbuis e ul sweib 0og PIE ‘SJUBAJOS OM] JO SUOIBUIGUIOD A i ‘Buixiw ainssaid ybiy ‘sauy Aue yum juaipelb Areuig Ajrep Jo spuewsp au 183\ uonduasag
ue yum uaipelb Areurg
0} dn ‘uoneoyund sjdwes jo junowe Aue yum juaipelb Areuig v i JUBA|OS In0J Ym Juaipelh Areuirg ‘2lemjos ‘aJemyjos
‘Aousiolys uonesedss taybiy
ob.e| 1o} [apow ajes Moy ybiH “ujw/w *UOISIBA plepuels jonuod ueagedss Jo saines) Jo1uod ueagedss Jo saines)
10} suWN|0d papjem-uids ysejqedas
00€ 0} dn ‘ajes mojy Jaybiy yim I8 YM [8pow 8AI08Y8 }S00 3y} |[e Ynm [apow [aAs] Anu3
yum yarew Apoapad pjnod
|opow ainssaid wnipaw paocidw|
ya1ym [apow ainssaid wnipaiy
7 auiyoew ueagedss Sz aulyoew ueagedas Z aulyoew ueagedss aulyoew ueagedas 1 aulyoew ueagedas N aulyoew ueagedas [9POIN

noA 1oJ 1ybu s,yeyl auiydew ueagedas ay) asooy)d




I (nnovative technology, professional services I f? M -

| Applications

The Application of C18AQ Columns in the Purification of Strong Polar Peptides

During the purification procedure for these strong polar
peptide samples by reversed-phase chromatography,
a phenomenon called hydrophobic phase collapse will
occur.

Compared with the regular C18 columns, the improved
C18AQ columns are most suitable for the purification of
strong polar or hydrophilic samples. In this application,
a strong polar peptide was utilized as the sample and
purified by a C18AQ column. As a result, the target
product meeting the requirements was obtained

and could be used in the following research and
development.

Figure 1. The chemical structure of 20 common amino acids.

Experimental setup:

Instrument SepaBean™ machine 2

12 g SepaFlash™ C18 RP flash
cartridge (spherical silica, 20 - 45
um, 100 A, Order nunber:SW-

Flash Cartridge
5222-012-SP)

Wavelength 254 nm, 220 nm
Mobile phase Solvent A: Water
Flow rate 15 mL/min
Sample loading 30 mg

Time (CV)

0

1.0

10.0

125
Gradient 16.5

19.0

21.0

SANTAl e
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12 g SepaFlash™ C18AQ RP flash
cartridge (spherical silica, 20 - 45
um, 100 A, Order number:SW-

5222-012-SP(AQ))

214 nm
Solvent B: Acetonitrile

20 mL/min

Solvent B (%) Time (min)

0 0
0 1.0
6 75
6 13.0
10 14.0
41 15.5
41 18.0
20.0
/ 22.0
29.0

Solvent B (%)
4
4
18
18
22
22
38
38
87
87

Figure 2. The flash chromatogram of the sample on a regular C18

cartridge.

Figure 3. The flash chromatogram of the sample on a C18AQ cartridge.
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C18AQ Cartridge and Its Application in the Purification of Glutamine Derivatives

Figure 5. The chromatogram of the raw sample.

In this application, the sample used was a highly

polar glutamine derivative which cannot be dissolved

in regular organic solvents such as n-hexane, ethyl
acetate, etc. The sample can barely retain on regular
reversed phase C18 cartridge. Considering the specific
sample properties, the application engineers from Santai
Technologies utilized a hydrophilic SepaFlash™ C18AQ
cartridge combining with a flash chromatography system
SepaBean™ machine for the sample purification. As a
result, the target product meeting the purity requirement
was obtained, suggesting a feasible solution for the fast
purification of highly polar glutamine derivative samples.

Figure 6. The flash chromatogram of the sample by a regular C18
cartridge.

Experimental setup:

Instrument SepaBean™ machine T

Flash Cartridge

Wavelength
Mobile phase

Flow rate

Sample loading

Gradient

12 g SepaFlash™ Bonded Series

C18 cartridge (spherical silica, 20 -
45 pm, 100 A, Order number:SW-

5222-012-SP)
220 nm, 254 nm

Solvent A: Water
Solvent B: Acetonitrile

25 mL/min

300 mg

Time (min) Solvent B (%)
0 0

15 20

/ /

H,N

HN

~

120 g SepaFlash™ Bonded
Series C18AQ cartridge (spherical
silica, 20 - 45 ym, 100 A, Order
number:SW-5222-120-SP(AQ))

40 mL/min
1.29
Time (min) Solvent B (%)
0 0
10.0 0
12.0 2.0
16.0 2.0
17.5 95
30.0 95

O

OH
R1

Figure 4. The chemical structure of glutamine derivative sample.

Figure 7. The flash chromatogram of the sample by a C18AQ cartridge.

Figure 8. The HPLC chromatogram of the purified target product..
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The Application of HILIC ARG Cartridge for the Purification of Strong Polar Thiazide Compound

In this application, the sample molecule contained a
thiazide parent structure which led to poor separation by
normal phase silica cartridge or regular C18 reversed
phase cartridge. With the research and development

by application engineers from Santai Technologies, a
SepaFlash™ HILIC ARG cartridge combined with the
preparative flash chromatography system SepaBean™
machine were successfully applied for the separation
and purification of the sample.

Experimental setup:

Instrument SepaBean™ machine T

120 g SepaFlash™ HILIC ARG
cartridge

(spherical silica, 20 - 45 ym, 100A,
Order number: SW-5622-120-SP)

12 g SepaFlash™ Bonded Series
C18 cartridge

(spherical silica, 20 - 45 ym, 100A,
Order number: SW-5222-012-SP)

Flash Cartridge

Wavelength 220 nm, 254 nm
Mobile phase Solvent A: water (0.1%TFA)
p Solvent B: acetonitrile (0.1%TFA)
Flow rate 15 mL/min 50 mL/min
Sample loading 100 mg 500 mg
Time (min) Solvent B (%) Time (min) Solvent B (%)
Gradient 0 10 0 70
10.0 90 35.0 0
RS
R N R
2 4
R
NH
R g
‘ VAN
o 0

Figure 9. The chemical structure of the sample molecule.

10

Figure 10. The flash chromatogram of the sample by a regular C18
reversed phase cartridge.

OH NH,
H
@\/\/O\)\/N N\/\)\
Y COOH

NH,
ARG

Figure 11. The schematic diagram of the stationary phase bonded to
the surface of ARG separation media.

Figure 12. The flash chromatogram of the sample by a HILIC ARG
cartridge.

Figure 13. The HPLC chromatogram of the purified product.

SANTAl e
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The Application of ELSD in the Purification of Non-UV Absorbing Compounds

In chemical synthesis, many compounds are absent
with UV absorption structures. For the purification

of these compounds, commonly used UV detector
cannot meet the requirement of real-time monitoring for
the eluting procedure. In this application, a synthetic
oligosaccharide molecule was used as the sample to
show the application of ELSD in Flash purification.

Experimental setup:

Instrument SepaBean™ machine T
. 12 g SepaFlash™ HILIC ARG cartridge .
Flash Cartridge < herical silica, 20 - 45 um, 100 A, Order number: SW-5622-012-SP) Figure 15. The flash chromatogram of the sample by a HILIC ARG
Wavelength 254 nm, 280 nm, ELSD cartridge.
Mobile phase Solvent A: water

Solvent B: acetonitrile
Flow rate 30 mL/min

Sample loading 30 mg

Time (CV) Solvent B (%)
0 95
8 80
15 80
Gradient
23 53
25 53
32 25
37 25

Figure 16. The TLC identification results of raw sample and collected
fractions.

Figure 14. The chemical structure of an oligosaccharide sample.




®

©

@

©

[:v

Molecular Purification by Design

SANTAI

Santai Science Inc
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Website: www.orochem.com

USA

Tel: +1 630-210-8300
Email: info@orochem.com

Address: 340 Shuman Blvd
Naperville, IL. 60563

Santai Science Inc.

Website: www.santaisci.com

CANADA

Tel: +1 418-580-0437
Order mail: order@santaisci.com
Support mail: support@santaisci.com

Address: 214 Brunswick, Pointe-Claire, Montreal,
HO9R 1A6 Quebec, Canada

CHINA

Tel.: +86 (519) 8515 0175
Fax: +86 (519) 8515 3561
Email: info@santaisci.com

© INDIA

Tel: +91 22-27603569
Email: orochemindia@orochem.com

Address: Plot # R 588/1, TTC Indl. Area Rabale
Navi Mumbai 400 705 India

© INDIA

Tel: +91 937-181-2696

Order mail: order@santaisci.com

Support mail: support@santaisci.com

Office: T5-204, Highlands Forest TrailsTownship
Bhugaon, Pune-412115 Maharashtra, India

Address: No. 78 Qingyang Road, Xinbei District, Changzhou, Jiangsu Province, China



