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SUPERCRITICAL FLUID CHROMATOGRAPHY (SFC)

RESOLUTION - OPTIMIZING EFFICIENCY N

SFC

SFC

a capa

SFC
Dr. Maisch
1

CO2

HPLC

SFC

SFC

_ a-1
R = 1/4VN x —

Efficiency

SFC

Rs

Selectivity

CO2

k

Increasing efficiency and back pressure

_

Material code

1.7 pm 1.8 um 2 um 2.5 um 3 um
Reprospher 100 Si rs117.00 | rs118.00 | rs12.00 | rs125.00|rs13.00 | rs15.00
Reprospher 100 NH2 not endc rs13.a0 | rs15.a0
Reprospher 100 NH2-DE rs118.ade | rs12.ade rs15.ade
Reprospher 100 CN rs118.cO | rs12.cO | rs125.cO | rs13.cO | rs15.cO
Reprospher 100 CN-DE rs117.cde|rs118.cde rs15.cde
Reprospher 100 Diol-DE rs15.dde
Reprospher 100 Diol rs13.d0 | rs15.d0

1+k

Retention

Fig. 1 Effect of particle size, efficiency and back pressure for some of the standard modifications of the

Reprospher product line.
SFC HPLC SFC
CO2
SFC
Material code
Media 2.7 pm 5um
ReproShell ODS-1 cs27.91 | ¢cs15.91
ReproShell ODS-3 cs27.93 | ¢s15.93
ReproShell SI cs27.00 | ¢s15.00
ReproShell PFP cs27.pfp | cs15.pfp
ReproShell Phenyl-Hexyl cs27.ph | cs15.ph
ReproShell C8 cs27.8e | cs15.8e
ReproShell Biphenyl cs27.bpe | cs15.bpe

Fig. 2 Reproshell product line.

DR.MAISCH

www.dr-maisch.com
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RESOLUTION - OPTIMIZING MOBILE PHASE RESOLUTION - OPTIMIZING MOBILE PHASE

COo2 ar (
) Cco2
Co2

° ( (TFA) )
[ ]
° ( )
[ ]
(MeOH EtOH 1PA)
e MS-work
° MS
- SFC EtOH [IPA
. Cco2 1-5% CO2-MeOH
MeOH>EtOH>1PA
uv
- MS
MeOH

6 COLUMNS MADE BY DR. MAISCH COLUMNS MADE BY DR. MAISCH 7



SFC COLUMNS (ACHIRAL) SFC COLUMNS (ACHIRAL)

Reversed-phase HPLC C18 Dr. Maisch LC SFC

SFC C18
PEI

PEI

1 a oo ? ] Fenofibrate MW 1 1 SR CEE AL
| . ey 360.83 LI' 1
b, 5 | 4
o P -
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5 rilH 37282 | | ‘ Reprospher 100 NH2
H | |

Fig. 3 Testmix of 5 compounds on 6 differents SFC column chemistries. Application courtesy of John Reilly, Norvartis
Institut of Biomedical Research NiBr AG Basel, 4002 Basel, Switzerland.

Product Moadification Pore Size 3 um 100pum 30 um 50 um
Column: 50 mm x 3 mm SFC analytical
Mobile phase:  Line A: CO2 Reprospher 100 PEI | Polyethyleneimine 100 A rs13.pei rs15.pei | rs10.pei | rs130.pei | rs150.pei
Line B: Pure MeOH or MeOH (+0.1& basic modifier)
Temperature: 35°C Reprospher 300 PEI | Polyethyleneimine 300 A rs33.pei | rs35.pei | rs30.pei

Fig. 4 Available PEI-modified Reprospher media
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SFC COLUMNS (ACHIRAL) SFC COLUMNS (ACHIRAL)

PEI SFC

: i Reprospher 100 Si

3 1

(SFC-A) Comp. D ; 4% I J._A L

(4-Ethylpyridin) Comp. P ; 2% f # (PPU) Comp. P; 6% . : ; :
Reprospher PEI ; 61% \ j 2 Reprospher 100 PEI

A | ] ~Reprospher C18-WCX ; 6%
J i
L | :

2 ReproSil 100 DNH

v

(Silica) Comp. W; 21%

M A I"- 8 'L:=
| Comp. W HILIC Si
+ | i 5
i |1"\-\_.... |l\_ £ |
J Comp. D DCp
1 | 3
Fig. 5 Superior performance of PEl as SFC phase [ ’ | i
B —— ]
Comp. PPPU
Published by: Thomas Wolf, Alexander Marzlale, Eric Francotte and Trixie Wagner 1 || a ’
Achiral SFC-MS Lab: Support of Global Discovery Chemistry Basel 2016 A y I. A 3
The information presented here in is derived from our testing and experience. It is offered free of charge for I : -
your consideration, investigation and verification.
Since opera?lng conditions vary ?lgnlflcantly , ar_1d since they are not under our control, we disclaim any and Published by: Eric Francotte (Novartis)
all warranties on the results which might be obtained from the use of our products. You should make no 8t International Conference on packed column SFC, Oct 2014, Basel.
assumption that all safety or environmental protection measures are indicated or that other measures may not
be required.
This product(s) may be covered by patents or patents pending. Dr. Maisch HPLC GmbH reserves the right to ; :
f o
change prices and/or specifications without prior notification. = i | 2 1 [ I
- e i L
Pictures licensed by Shutterstock.com. Printed in Germany ;,»[_h 'y & il
o \ | N P N
e ,.:-ﬁ" ""“bq.#"]"-.”* i
| ; i P
J N/ ~ |
1 2 3. 4

Mobile Phase: CO, + MeOH (5-50% in 6 min)
Flowrate: 1.0 ml/min

Detector: UV at 254 nm

Dimension: 250 x 4.6 mm
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SFC COLUMNS (ACHIRAL) SFC COLUMNS (ACHIRAL)

ARG - HILIC REPROSIL CBD

Reprospher ARG CBD
CBD CBG

] e

Farmg e enlracl

—'Jl" -“—‘HJ CBD desrine

Product Modification 3 um
Reprospher HILIC-ARG ARGININE rs13.ARG rs15.ARG CBG Isolated
CHD Bolabad
! L] T L] [
B THLC TR CBG
6 HILIC-Arg Reprospher 4
CBD 250x4.6mm 4% 150barBPR UV220nm
ARG-HILIC ARG
SFC
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SFC COLUMNS (ACHIRAL)

SFC COLUMNS (CHIRAL)

Si Si
Reprosil 2-Ethylpyridine (2-EP) Reprosil 4-Ethylpyridine (4-EP)

Product Modification 3 um 5 um 10 um

Reprospher 100 2-EP 2-Ethylpyridine rs13.2ep rs15.2ep rs10.2ep

Reprospher 100 4-EP 4-Ethylpyridine rs15.4ep rs10.4ep
8
EP SFC
EP
4-EP 2-EP
Reprospher C18-WCX
| i
e
F
Product Modification
Reprospher 100 C18/WCX C18+carboxylic acids rs13.9ac rs15.9ac rs10.9ac

9 C18/WCX

C18

CH,

-'-l\"-

S
Cethiios N ity

ReproSil Chiral-OM

(ChiralcelOD, Lux Cellulose-1)

Collulose - et o "'-..-\._,.-"'.

ReproSil Chiral-CM
(Chiralcel OC)

Cellulose Ty

ReproSil Chiral-BM

(Chiralcel OB)
Reprosil oM CM
° THF
o IPA>50%

.-“'.\_\..

T Ty

ReproSil Chiral-AM
(Chiralpak AD, Lux Amylose-1)

ReproSil Chiral-GM

(Chiralcel OG)

ReproSil Chiral-ZA
(Chiralpak AZ)

ReproSil Chiral-AMS
(Chiralpak AS)

ReproSil Chiral-ZM

(Chiralcel OZ, Lux Cellulose-2)

Aurrrgloee

ReproSil Chiral-YM
(Chiralpak AY, Lux Amylose-2)

M ZM BM AM AMS ZA YM

DMSO DMF N-

ReproSil Chiral-JM
(Chiralcel OJ, Lux Cellulose-3)

ReproSil Chiral-XM

(Chiralcel OX, Lux Cellulose-4)
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SFC COLUMNS (CHIRAL) SFC COLUMNS (CHIRAL)

Dr. Maisch Daicel Maisch
. 230
8 o K -K 168
EVALUATION OF REPROSIL 5 e hiratoel 0 Repros
O Nn : :
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-
<
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I T R2=0
= iﬁ)' 966
X 20 -
Evaluation of a silica phase §° - P
modified with cellulose tris-(3,5-dimethylphenyl- carbamate) %
Qié‘v
»ReproSil Chiral-OM* *® s
in supercritical fluid chromatography. Syame Khater and log k REPROSIL CHIRAL-OM
Caroline West, University of Orleans, CNRS UMR 7311, ICOA. . .
Log k ReproSil Chiral-OM
3Jasco SFC Acquity UPC2 ReproSil Chiral_S?MC
- - 3,5- F _ .
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= a
ol O
w
°F
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T LI{; 81%
CH Ld) o Repropsil chiral - om
OR ’ o [ 86% Chiralc
Q 3 I OD
O . S — €
)k . 02 04 0.6 0.8 1.0 Reprosil Chiral-OM
RO OR 0 R N CH, log a REPROSIL CHIRAL-OM Chiralcel 0D
|
n H . .
Log a ReproSil Chiral-OM
- 3,5- -
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SFC COLUMNS (CHIRAL) SFC COLUMNS (CHIRAL)

COMPARISON OF REPROSIL CHIRAL OM AND CHIRALCEL OD

ReproSil chiral OM Chiralcel OD ReproSil chiral OM
(a) Chiralcel 0D b

ReproSil Chiracel OD ReproSil Chiracel OD
a=15 a=13

k1=4.415; k2 = 6.839 A k1 =3.066 ; k2 = 4.092

ReproSil Chiral-OM
a=15
k1= 5.110 ; k2=7.844

ReproSil Chiral-OM
a=13
k1= 3.373 ; k2=4.529

1-(1-Naphthyl)-ethanol Ancymidol

2,3- -

ReproSil Chiralcel OD ReproSil Chiralcel OD
a=12 a=16
k1=2.344; k2 = 2.808 k1=0.757; k2 =1.283

ReproSil Chiral-OM

ReproSil Chiral-OM

k1=2.434;k2=3.024 k1=10.781; k2 =1.278

AN
Mephobarbital \é/ Metalaxyl
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SFC COLUMNS (CHIRAL)

SFC COLUMNS (CHIRAL)

RegisCell Lux Cellulose-1 Cellucoat

5-  -5- :

NO SEPARATION

RegisCell Fenamiphos
(o]
NH
(o}
H3C
A\
0 1 2 3 4 5 min
Lux Cellulose-1 Gluthetimide
O
N
A —
0 1 2 3 4 5 min

CelluCoat 5-Methyl-5-phenylhydantoin

ReproSil Chiral OM

SEPARATION

2

ReproSil Chiral-OM

ReproSil Chiral-OM

3
ReproSil Chiral-OM

20 COLUMNS MADE BY DR. MAISCH

ReproSil Chiral-OM

a=223 Rs =10.8
k1=22 k2=49

REPROSIL CHIRAL OM & CHIRALCEL ODH

ReproSil Chiral-OM
a=148 Rs=5.6

k1=47 k2=7

ReproSil Chiralcel ODH
a=224 Rs=9.4
k1=24 k2 =5.1

ReproSil Chiral-OM

a=177 Rs=78
k1=72 k2=126

6 9 12 15 min

trans-Stilbeneoxide

ReproSil Chiralcel ODH
a=149 Rs=5.0
k1=44 k2=6.6

4 8 12 18 20 min

Duloxitine

ReproSil Chiralcel ODH
a=178 Rs=6.7
k1=72 k2 =129

20 25 30 min

CH;,

Sibutramine

ReproSil Chiralcel ODH
a=272 Rs=12.0
k1=31 k2=8.1

ReproSil Chiral-OM

a=248 Rs=113
k1=31 k2=75

Etodolac

COLUMNS MADE BY DR. MAISCH 21




SFC COLUMNS (CHIRAL) SFC COLUMNS (CHIRAL)

CONCLUSION OVERVIEW OF "COATED" CSP AVAILABLE FROM
DR. MAISCH HPLC

ReproSil Chiral-OM is a guaranteed replacement for

. Product Chiral Selector Daicel Phenomenex 3 um 5 um
Chiralcel ODH HPLC columns. Chiralpak Lux
ReproSil Chiral-AMS Amylose Tris-(S)-a- AS ré63.ams r65.ams | r60.ams
Methylbenzyl.carba-
mate
ReproSil Chiral-AM Amylose Tris-(3,5-di- AD Amylose-1 r63.am r65.am r60.am r620.am
methylphenyl) carba-
OBSERVATION mate
ReproSil Chiral-YM | Amylose Tris-(5-Chlor- AY Amylose-2 ré63.ym ré65.ym
2-Methylphenyl)
carbamate
ReproSil Chiral-ZA | Amylose Tris-3-(Chlor- AZ ré63.za ré65.za
4-Methylphenyl)
carbamte
O 1 . 02 . 03 . Chiral Selector Daicel Phenomenex
Chiralpak Lux
ReproSil Chiral-BM Cellulose (Tris-Ben- OB r65.om
zoyl)
Reprosil Chiral-OM
ReproSil Chiral-OM ReproSil Chiral-JM Cellulose OJ Cellulose-3 ré63.jm ré65.jm ré60.jm r620.jm
Chiralcel Tris-(4-Methylbenzoyl)
OD-H
ReproSil Chiral-GM Cellulose OG ré65.gm
Tris-(4-Methyl-Phe-
nylcarbamate)
ReproSil Chiral-OM | Cellulose Tris-(3.5-di- OD Cellulose-1 r63.om ré65.om r60.om | r620.om
methylphenyl) carba-
mate
ReproSil Chiral-ZM Cellulose Tris-(3- (o)A Cellulose-2 ré63.zm r65.zm
Chlor-4-Methylphenyl)
carbamate
04 . ReproSil Chiral-XM Cellulose Tris-(4- OX Cellulose-4 r63.xm ré65.xm
Chlor-3-Methylphenyl)
carbamate
ReproSil ReproSil Chiral-CM Cellulose Tris-(Phe- OoC ré63.cm ré65.cm r60.cm
Chiral-OM nylcarbamate)
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REPROSIL CHIRAL
AmyloseiN CHj3 CelluloseiN CH3 CelluloseiN/ij\C

ReproSil Chiral-MIB

ReproSil Chiral-MIA )
(Chiralpak IB)

(Chiralpak IA)

[Son iy

Amylose Cellulose

ReproSil Chiral-MIF
(Chiralpak IF)

CHs

Amylose N Cl
H

ReproSil Chiral-MIG
(Chiralpak I1G)

ReproSil Chiral MIA MIF MID MIB
DMSO  DCM

MtBE

ReproSil Chiral-MIC
(Chiralpak IC)

CHj

Cellulose N

\
H

MIC MIG MIX MIZ
THF

Amylose

I

ReproSil Chiral-MID
(Chiralpak 1D)

Cellulose

MOF

IMMOBILISED CSP AVAILABLE FROM DR. MAISCH HPLC

SFC COLUMNS (CHIRAL)

Chiral Selector Daicel Phenomenex 3 um 5um 10pum 20 um
Chiralpak Lux
ReproSil Chiral-MIA | Amylose Tris-(3,5-di- 1A i-Amylose-1 ré65.mia r620.mia
methylphenyl) carba-
mat
Reprosil Chiral-MIG | Amylose tris(3-chlo- IG ré65.mig
ro-5-methylphe-
nylcarbamate)
ReproSil Chiral-MIF | Amylose Tris-(3-Chlo- IF ré65.mif
ro-4-Methylphenyl)
carbamat
ReproSil Chiral-MID | Amylose Tris-(3-Chlor- ID ré65.mid

phenyl) carbamat

Product

ReproSil Chiral-MIC

Chiral Selector

Cellulose
Tris-(3,5-Dichlorphe-
nyl) carbamat

Daicel

Chiralpak

Phenomenex

Lux

i-Cellulose-5

3 um

ré63.mic

ré65.mic

ReproSil Chiral-MIB

Cellulose tris-(3.5-di-
methylphenyl)
carbamat

ré65.mib

ReproSil Chiral-MIX

Cellulose tris-(4-Chlor-
3-Methylphenyl)
carbamat

ré65.mix

ReproSil Chiral-MIZ

Cellulose tris-(3-
Chlor-4-methylphenyl)
carbamat

ré63.miz

ré65.miz

ReproSil Chiral-MOF

Cellulose tris-(4-Chlor-
phenyl) carbamat

ré65.mof

e.g. part-number ReproSil Chiral-MOF 5um 250 x 4.6 mm: r65.mof.s2546

Other particle sizes are available on request.
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SFC COLUMNS (CHIRAL)

SFC COLUMNS (CHIRAL)

SFC Columns (Chiral)

SAMPLES

Sample: Customer sample

Eluent: CO:/0 - 20% MeOH (0.1% DEA) in 2 min.

ReproSil Chiral-MIX Lux Cellulose-4
5 pm, 100 x 3.0 mm 3 um, 100 x 4.6 mm

ReproSil Chiral - unique immobilised phases

SAMPLES

Sample: customer sample

Eluent: CO2/ 10-50% MeOH (0.1% DEA) in 2 min, hold until 5 min
ReproSil Chiral-MIZ Lux Cellulose-2

3 um, 100 x 3.0 mm 3 um, 50 x 4.6 mm

N T e ey

0| s [ | Fesoions | UspTaing|

osea[zzome] w2l | 10 osa[ewoss] ease] | |

[T | e [ 0hvas [ Fesoutions | UspTaing|
oo | tormss| sers| | sos]

z

Sample: TSO
Eluent: CO:/ 10% MeOH (0.1% DEA)

ReproSil Chiral-MIX
5 um, 100 x 3.0 mm

L

0

[T 7 [ e [ hvess [ Restutions | UsPTting|
Josw[wmens] we] | 1]
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Lux Cellulose-4
3 um, 100 x 4.6 mm

T | s [ ieves [ Resoutions | s g
fossa[osmser| oot | ios)

RT | Areas USP Tailing

[ ] Cawl
2| 1,699 3221889 [ s625| = 177] 1,09 1078 | 1757077 | 9689
| 2] 1699 [ 3221889 | 36,25 ] | 109] 1,601 | 3005764

SFC -

ReproSil
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SFC COLUMNS (CHIRAL) SFC COLUMNS (CHIRAL)

ReproSilChiral-NR 4

ReproSil Chiral-NR vs. Whelk-O1
COMPARISON

CHIRAL PREPARATIVE SEPARATIONS WITH HPLC
BY HOFFMANN LA ROCHE, BASEL IN 2014

Co-Solvent:

59 2% MeOH(0.1%DEA)

B Reprosil Chiral-NR (50%)

/\ Gradient (B%):
10% to 50% in 2.0 min.
hold 1.0 min at 50%

B Chiralcel OD (1%)
W Chiralpak AD (42%)

Lux-2 Amylose (5%)
(R,R)-WHELK-O1 4,6x 150 mm, 5um

Lux-2 Cellulose (2%) Temperature: 35°C

Flow (ml/min): 4

1%

Back Pressure(psi):
1500.00

9 Hoffman La-Roche SFC

ReproSilChiral-NR
Detector: 220nm

(R,R)-WHELK-0O1 4,6x 150 mm, 5um

Chiral Selector

ReproSil Chiral-NR | Immobilized brush-type, rt-electron acceptor / r13.nr r15.nr ri8.nr ri12.nr
nielectron donor phase

Inverse Elution order to ReproSil Chiral-NR

ReproSil Immobilized brush-type, m-electron donor ri3.nrr ri5.nrr ri8.nrr | r112.nrr
Chiral-NR-R phase

(R,R)-WHELK-O1 4,6x 150 mm, 5pm
REPROSILCHIRAL-NR 5um  250x4.6mm  r15

s2546 request.www.dr-maisch.com

4 5 min
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SFC COLUMNS (SEC) SFC COLUMNS (PREP)

SEC- APPLICATIONS IN SFC-MODE PREP
3 SFC
NP RP
1. (SEC)
9 (LAC) Dr. Maisch
3. LACCC

SFC-LONGLIFE

3 SFC PEG
[ J
o SAC
[
° ID - 25, 30, 40, 50, 70
) > 150mm - ModCol / multipacker
MG-range moSdL=1r‘ifgaC‘§on 1.9 pum 3 pm > 150mm - ModCol / multipacker
ReproSil 50 SEC 50A 500 - rO5.sec
10 000 Da
ReproSil 125 SEC 125A 5000 - ri3.sec ri5.sec r10.sec
100 000 Da
ReproSil 200 SEC 200 A 10 000 - PEG r219.sec r25.sec
500 000 Da
ReproSil 200 SEC-2 | 200 A 10 000 - DIOL 19502 | r23.5ec2 | 125502 | r20.50c2 L
500 000 Da
ReproSil 300 SEC 300 A 10 000 - r33.sec r35.sec
1 000 000 Da
ReproSil 4000 SEC | 600 A 20000 - r45.sec
500 000 Da
ReproSil 5000 SEC | 800 A 150 000 - r55.sec
1250 000 Da
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Dr. Majsch

Any Column, Any Size, Any Media

Distributor:

Dr. Maisch HPLC GmbH
Beim Briickle 14
D-72119 Ammerbuch
T: +49 7073 50357

F: +49 7073 4216
www.dr-maisch.com
www.modcol.com
info@dr-maisch.com
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