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SIZE EXCLUSION CHROMATOGRAPHY (SEC) SIZE EXCLUSION CHROMATOGRAPHY (SEC)

2-3
SEC
SEC SEC MW
SEC
Type of Analysis Length [mm] Inner Diameter [mm]
HPLC 300 7.8 (8)

10000 _ 1000000

8000 a UHPLC 300 4.6/20
S 6000 g o Fast Analysi
X ) ast Analysis
2 o High Throughput <150 <4.6
g 2 Very Low <150 0.05 -2
= \J s '@ Concentrated Samples ’

-2000 - - =

4000 100 Prep Applications 300 > 20
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2:ReproSil 125 SEC 100 mm pH 6.8
2 SEC
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/
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SIZE EXCLUSION CHROMATOGRAPHY (SEC)

GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS
FOR AQUEOUS CONDITIONS - REPROSIL SEC

Bioinert

Dr. Maisch  GFC

Product Name

ReproSil-SEC

Maisch

PEEK

Base Material

Silica

Advantages

High pressure stability
High flow rates
Highest efficiency &
resolution
< 2 um porous particles
available

Disadvantages

pH stability: 2-7

Applications

mAbs
proteins
peptides
at physiological
pH

Dr. Maisch

Dr. Maisch

50A-800A  SEC 500 Da - 1,250,000 Da

SEC

SEC PEG Diol

Repromer-OH

Polymethacrylate

High pH stability

Secondary
interactions
(Hydrophobicity)

SEC at high pH

Table 2: Base materials from Dr. Maisch available for GFC columns.

UHPLC

1000bar

MW Range [Da]* Part Number (PN)
Hydrophilic . . .
Product Name r e Minimum Maximum 1.9pm 3pm 5pm
Modification H H H
ReproSil 50 SEC 50 DIOL 500 10,000 N/A N/A rO5.sec | rOO0.sec
ReproSil 125 SEC 125 DIOL 5000 100,000 N/A r13.sec | rl5.sec | r10.sec
. on on
ReproSil 200 SEC 250 PEG 10,000 500,000 r219.sec r25.sec
request request
Repsrgcszl_IzZOO 200 DIOL 10,000 | 500,000 |r219.sec2 |r23.sec2 | r25.sec2 | r20.sec2
on
ReproSil 300 SEC 300 PEG 10,000 1,000,000 N/A r33.sec | r35.sec | request
ReproSil 4000 on
P SEC 400 PEG 20.000 500,000 N/A N/A r45.sec | request
ReproSil 5000 on
P SEC 800 PEG 150,000 1,250,000 N/A N/A r55.sec | request

1) MW range is based on "linear" molecules.

Table 3:

Dr. Maisch GFC
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GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS

FOR AQUEOUS CONDITIONS - REPROSIL SEC FOR AQUEOUS CONDITIONS - REPROSIL SEC

Pore Size [A] Chromatogram Product Name ReproSil 50 SEC

15000

SEC 500 Da — 10,000 Da

10000

5000

50 ReproSil SEC 50

Intensity [Au]

-5000
0 5 10 15 20

Retetion Time [min] 3

10000 2

5000

100 ReproSil SEC 100

Intensity [AU]

Intensity [Au]

h
20

w5000 5 10 15 20

Retention Time [min]
Retetion Time [min]

8000

6000 |

4000 Fig. 3: ReproSil SEC 50, 5 um, 300 x 8 mm ( PN: r05.sec.s3008). 50 mM KH2PO4 + 100 mM KClI

2000 ReproSil SEC 200 g:l 6.5) 0.5 ml/min, 1. 3.894 Da 2. 1.593 Da3. 826

Intensity [Au]

250

-2000

-4000 5 10 15 20

Retetion Time [min]

10000

8000

6000 ReproSiI 125 SEC

4000 5,000 Da — 100,000 Da SEC

800 2000 ReproSil SEC 5000

Intensity [Au]

-2000

-4000
0 5 10 15 20
Retetion Time [min]

Analytes Thyroglobulin bovine 670,000 Da
Gamma-Globuline 150,000 Da
Albumine chicken egg 44,300 Da

Ribonuclease A 13,700 Da

vk e

4-Aminobenzoic acid 137 Da
Column Dimension: 300 x 4.6 mm, 5 um

Mobile Phase: 100 mM Na-Phosphate pH 6.8

Flow Rate: 0.35 ml/min

Detection: UV 254 nm

Table 4: SEC
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GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS
FOR AQUEOUS CONDITIONS - REPROSIL SEC

GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS

FOR AQUEOUS CONDITIONS - REPROSIL SEC

ReproSil 200 SEC & ReproSil 200 SEC-2 ReproSil 300 SEC, ReproSil 4000 SEC, ReproSil 5000 SEC

SEC
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SEC

UHPLC-SEC
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Fig. 4: Comparison of 75 x 4.6 mm UHPLC-SEC columns. Both packed from Dr. Maisch.
A ACQUITY? UHPLC Protein BEH SEC column, 200/4, 1.7 um, 75 x 4.6 mm.

200 SEC-2 = Diol

6.5

55 -

Thyroglobulin

Bovine Serum Albumin (BSA)

4.5

Ovalbumin

Log MW

3.5

25

Fig. 5: GFC
ReproSil 5000 SEC
|

0.4 0.6

Kd

ReproSil 300 SEC
Kd

0.8 1

ReproSil 4000 SEC |
L 4

B: ReproSil 200 SEC-2, 1.9 um (r219.sec2.s0746).

1) ACQUITY is a registered trade mark® of Waters Technologies Corporation.
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GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS GEL FILTRATION CHROMATOGRAPHY (GFC) COLUMNS

FOR AQUEOUS CONDITIONS - REPROSIL SEC FOR AQUEOUS CONDITIONS - REPROSIL SEC

ReproSil 300 SEC ReproSil 5000 SEC

SEC 10,000 Da— 1,000,000 Da TSK
G3000SWx 11

>
@

Intensity [AU]

Intensity [AU]
Intensity [AU]

0 0,5 1 15 2 25 3 3,5 4

] L] L I I ] I L] ¥ I I L] L] L] I I
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 Retention Time [min]

Retention Time [min] Retention Time [min]

6 A) 300 x 7.8  TSK G3000SWxI1 B) 300 x 8  Reprosil SEC 300 50m 8: 50 mM pH 7 /150 mM 1 ml/ 250 x 4.6 mm

pH 7/150 mM 1.0 ml/min C
ReproSil SEC 5000

ReproSil 4000 SEC

A B

Intensity [AU]
Intensity [AU]

J_)LA.JL 9 -___JJU u L

12 0 3 6 9 12

Retention Time [min] Retention Time [min]

7 ReproSil 4000 SEC A) 300 x 8 B) 250 x

4.6 50mm pH7/150mM Iml /min  8mm 0.33 ml/min 4.6 mm
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GFC METHOD OPTIMIZATION ORDERING INFORMATION - REPROSIL SEC COLUMNS

. Particle Size Column Dimension Part Number
ReproSil SEC
Thy [mm] (PN)
5 300x 4.6 r05.sec.s3046
GFC ReproSil 50 SEC 5 300x 8 r05.sec.s3008
Guard, 5 20x 8 r05.sec.s0208
3 300 x 4.6 r13.sec.s3046
5 300x 4.6 r15.sec.s3046
3 300 x 8 r13.sec.s3008
ReproSil 125 SEC 5 300 x 8 r15.sec.s3008
Guard, 5 20x 8 r15.sec.s0208
1) buffer 25mM NHas Ac/MeCN = 80:20 v/v 10 300 x 8 r10.sec.s3008
Guard, 10 20x 8 r10.sec.s0208
\ = 100000 1.9 300 x 4.6 r219.sec.s3046
[a)
= = 5 300x 4.6 r25.sec.s3046
2 : = — Reprosil 200 SEC
< -; B 0000 ‘\ 5 300 x 8 r25.5eC.53008
2 ! | z _ N Guard, 5 20x 8 25.5eC.50208
£ I'J |r|| 3 1.9 300 x 4.6 r219.sec2.s3046
' [7)
S o W | S R i o 3 300x 4.6 r23.sec2.s3046
0 5 10 15 20 = 100
040 045 050 055 060 065 070 075 3 300 x 8 r23.sec2.s3008
Retation Time [min] Normalized Retention Volume ReproSil 200 SEC-2 > 300 x 4.6 r25.sec2.3046
5 300 x 8 r25.sec2.3008
Guard, 5 20x 8 r25.sec2.s0208
2) buffer 100mM Phosphate - buffer, pH 6.8 10 300 x 8 r20.sec2.s3008
= 100000 Guard, 10 20x 8 r20.sec2.s0208
3 a o 5 300 x 4.6 r35.5eC.53046
1} Ny 5
> Ll ® 10000 . 3 300 x 4.6 r33.sec.s3046
2 ' s s ReproSil 300 SEC |5 300 x 8 r35.sec.s3008
+— 1) ——a
E s 3 3008 r33.sec.s3008
0 5 10 15 20 K
Zo Guard, 5 20x 8 r35.sec.s0208
1000,40 0,45 0,50 0,55 0,60 065 0,70 0,75 5 300 X 4_6 r45.sec‘s3o46
Retation Time [min)] Normalized Retention Volume ReproSil 4000 SEC 5 300x8 r45.sec.s3008
Guard, 5 20x 8 r45.sec.s0208
5 300x 4.6 r55.sec.s3046
9 Signa-Aldrich: 69385+ 1 670k Da ReproSil 5000 SEC 5 300 x 8 r55.sec.s3008
5 ReproSil SEC 2.y 150 kDa 3. 44.3 kDa 4. Guard, 5 20x8 r55.5eC.50208

A I-A 13.7 kDa 5.
5:reprosil SEC

50pum- 800um ID
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COLUMN CARE INFORMATION - REPROSIL SEC COLUMNS CROSS REFERENCE CHART

ReproSil SEC 300 x 4.6 mm 300 x 8 mm ) )
Dr. Maisch TSK Phenomenex Waters Agilent Sepax YMC
Max.: 100 pg Max.: 200 - 300 pg
Optimal: 10 - 40 pg Optimal: 20 - 100 pg sample
<10 ul 1-20 ul ReproSil YMC-Pack
50 50 SEC N/A N/A N/A N/A N/A Diol-60
0.4 ml/min 1 ml/min
ReprosSil croosew | i BioSuite k
. o 125 eproSi ioSep SEC-s2000 Diol (OH) ZORBAX SRT SEC-100 YMC-Pac
Max.: 50°C 125 SEC TSKgel Yarra 2000 o5k GF-250 | SRTSEC-150 | Diol-120
G2000SWxI
Max.: 1.5 ml/min (if back pressure is < packing pressure).
" i 250 ReproSil Gao0meW Bio3eh SEC 53000 /A ZORBAX | corcbc ano | YMC-Pack
pH 25-75 200 SEC TSKgel Bioser 4SEC.01 GF-450 Diol-200
G3000SWxI
TSKgel . ) C e
QC ReproSil G3006SW BioSep SEC-s3000 BioSuite YMC-Pack
200 200 SEC-2 TSKgel .Yarra 3000 Diol (OH) N/A N/A Diol-200
Up to 100 % MeCN G3000SWx Biozen dSEC-2* 250A
10 % DMSO ———
- ge . )
500 mM-mercaptoethanol 200 ReproSil G3000SW Buos\(z;?;Eg%SgOOO A ZORBAX | corcrc ang | YMC-Pack
300 SEC TSKgel Biozen dSEC-3 GF-450 Diol-300
G3000SWxI
1M
400 Reprosil Glgggg/v BioSep SEC-s4000 giigls(‘gtHe) A SRT SEC-500 /A
4000 SEC TSKgel Yarra 4000 450A
G4000SWxI
SEC
SEC SDS Tween 20 ReproSil
Triton ReproSil SEC 800 500% SEC N/A Biozen dSEC-7! N/A N/A N/A N/A
SEC
7:SEC
1)
SEC
0.2 M -HCI
30 0.1M NaH2PO4 pH 3.
0
0.5 mol/I salt
Wash with 6 M
eor 10 % DMSO.
0.2 /
0.05% 20%

Table 6: Column Care Information for ReproSil SEC columns.
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REPROMER OH (SEC) GFC FOR

AQUEOUS CONDITIONS (POLYMER-BASED) ORDERING INFORMATION - REPROMER OH SEC COLUMNS

Repromer OH
Exclusion Limit Column Dimension Part Number
Product Name
[Da] [mm] (2\)]

°

300x8 rm0.0h25.s3008
<20,000-1,000,000 Da
Repromer OH-2500 <20,000 250x 8 rm0.0h25.5s2508
30x8 rm0.0h25.s0308
300x 8 rm0.0h3.s3008
Repromer OH-3000

° (=Repromer Aqua 100 OH, rm10.aqua.) <80,000 250x8 rm0.0h3.52508
30x8 rm0.0h3.s0308
300x 8 rm0.o0h4.s3008
Repromer OH-4000 1,000 - 300,000 250x 8 rm0.0h4.s2508

°
30x8 rm0.o0h4.s0308

SEC

300 x 8 rm0.o0h5.s3008
Repromer OH (SEC) Repromer OH-5000 2,500 - 1,000,000 250x 8 rm0.oh5.5s2508
PEO PEG 30x8 rm0.o0h5.s0308

Table 9: Repromer OH SEC

50um- 800um 1D

Product Name Min. Molecular Max..MoIecuIar Part Number (P!\l) for
Weight [Da] Weight [Da] 10 pm media
Repromer OH-2500 N/A <20,000 rm0Q.oh25
Repromer OH-3000 N/A <80,000 rm0.o0h3
Repromer OH-4000 1,000 300,000 rm0.oh4
Repromer OH-5000 2,500 1,000,000 rm0.oh5
Table 8: Dr. Maisch SEC
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COLUMN CARE INFORMATION - REPROMER OH SEC COLUMNS

CROSS REFERENCE CHART

Repromer OH Column Dimension: 300 x 8 mm

10-20 pl (typical)

Max. 1 ml/min
(if back pressure is < max. packing pressure)

Max.: 80°C

pH- 2-10
50 - 80 bar
/

0.5M

MeOH, MeCN if necessary (<70%).

MW Dr. : PSS Pheno-
Maisch Agilent Waters Shodex (Agilent) Tessek TRehey
Very Repromer PL aquagel- OHpak SB- TSKgel Polysep
low | OH-2000 OH 20 N/A 802 G1000PW N/A N/A GFC-P2000
Repromer PL aquagel- Ultrahydrogel | OHpak SB- TSKgel HEMA-BIO Polysep-
Low 1 oH-3000 OH 30 120 802.5 G3o0opw | Suprema 30A 40 GFC-P3000
TSKgel Polysep-
Middle Repromer PL-aquagel Ultrahydrogel | OHpak SB- G4000PW Suprema HEMA-BIO GFC-P3000
OH-4000 OH-40 250 803 TSKgel 100A 100 Polysep-
G4000PWxI GFC-P4000
Ultrahydrogel Suprema Polysep GFC-
Large Repromer PL-aquagel 500 OHpak SB- TSKgel 300A / HEMA-BIO 4000
& OH-5000 OH-50 Ultrahydrogel 804 G5000PWxI Suprema 300 Polysep
1000 1000A GFC-P5000

0.2 /
0.025 % 10%
70% MeCN
45 bar
0.5% SDS 6M

Table 10: Column Care Information for Repromer OH SEC column 300 x 8 mm.

Table 11: Cross Reference Chart for SEC columns.
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