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YMC stationary phases for preparativelchromatogiaphy;

Historically, small molecules have played the major role in diagnosis and therapy. However with the
recent developments in the fields of genomics, proteomics and metabolomics, biological molecules
have become an important tool for the treatment of diseases or help understanding biological
processes.

YMC has always played an important role in the provision of materials for bioseparations. With the
constant driving force of innovation, the focus has always been on column design and stationary
phase manufacturing. As a consequence, YMC offers state of the art reversed phase, ion-exchange,
chiral, size exclusion and normal phase/HILIC columns and bulk materials.

YMC-BioPro series products are polymeric ion exchange resins for the purification of biological
molecules. They represent one part of the three-pronged technology platform of the YMC-Prep
portfolio: silica-hybrid-polymer phases.
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SEM picture of YMC-BioPro 30 um resins (client data)
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YMC-BioPro

lonexchangechromatography (IEX)iswidely usedintheanalysisand purification of bio-molecules.
Using reversible charge-charge interactions offers several advantages in comparison to other
chromatographic methods, e.g. high capacity and fast throughput. Thus, IEX is often used in the
capture or intermediate purification of bio-molecules.

YMC-BioPro is a series of ion exchange resins specifically designed for use in bio-chromatogra-
phy. This media is based on a hydrophilic polymer matrix, with a particle size of 10 um, 30 um or
75 um. It is available as a strong anion exchanger (YMC-BioPro QA) or a strong cation exchanger
(YMC-BioPro SP). YMC-BioPro offers a high dynamic binding capacity (DBC), together with low
non-specific adsorption and excellent recovery.

Currently, YMC-BioPro is manufactured in lot sizes up to 200 I. In future, lot sizes up to 1200 | will
be available.

Examples of possible preparative applications of YMC-BioPro resins:

Antibody purification Peptide purification

Trastuzumab Histones Insulin
Becacizumab Interferon
1gG, Antibody variants Factor VIII, Factor IX

Particle technology

H  CH, Strong anion exchanger

—C —N —CH,

I-||CI!|3 (+)

Strong cation exchanger

BioPro —CH, —CH, —CH, —CH, — SO,
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YMC-BioPro

Series

Q10 Q30

lon exchange

T T T

YMC-BioPro | YMC-BioPro
SmartSep SmartSep Q75 SmartSep SmartSep S75

YMC-BioPro | YMC-BioPro

YMC-BioPro YMC-BioPro

S10 S30

type strong anion exchanger strong cation exchanger
Charged group -R-N*(CH,), -R-SO,
Matrix Hydrophilic polymer beads
Pore size Porous
Compression
factor 11-1.4
Particle size 10 um 30 um 75 pm 10 pm 30 um 75 pm
T Regular use: Regular use: Regularuse: Regular use:
R 3 MPa 2 MPa 0.3 MPa 3 MPa 2 MPa 0.3 MPa
Max.:4 MPa Max.: 3 MPa Max.:4 MPa Max.:3 MPa
min. 0.10 min. 0.10
Iczn-aec);;:ihange min. 0.08 meq/ml-resin megq/ml- min. 0.08 meqg/ml-resin meq/ml-
P y resin resin
Ba M R A . in. 160 q . min. 160
Dynamic binding min. 100 mg/ml-resin min roci min. 100 mg/ml-resin o
capacity (BSA) mg/(n;lsl A')esm (lysozyme) mg/(r;; I‘()esm
Regulatory support file available under non-disclosure agreement. Customized material available on request.
Used in validated cGMP-manufacturing processes. DMF registered with FDA.

Advantages of YMC-BioP

YMC-BioPro features Your benefit

Excellent flow properties

Highly uniform particle and
pore size distribution

pH stability

High dynamic binding capacity
at high flow rates

Flexible production capacities

Economic resin

Low backpressure
High production throughput

Easy and efficient column packing
Improved chromatographic performance

Durable against CIP-conditions
Flexibility in method development

High loadability
Process more raw material

Column filling from one lot

Cost effective
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Measurement of dyna capacitylandirecovernys

The steps performed in the determination of the DBC and recovery are shown in figure below. At
the start of the experiment, the column has to be equilibrated, if possible using the buffer used for
making the protein solution. Then the protein solution of known concentration is loaded continu-
ously onto the column, until the UV signal reaches a plateau (i.e. 100% value). The volume needed
to reach 10% of the UV absorption multiplied by the concentration of the protein solution and di-
vided by the volume of resin in the column gives the DBC (mg/ml resin). Next the column is washed
with equilibration buffer to remove all unbound protein from the column. Finally the protein is
eluted with a salt (step) gradient. Assaying the resulting eluate and comparing this value to the
amount loaded gives the recovery.

A Load Wash Elute
3507 | < .
3.00
Vol,q, ion X CONC.y e
250 DBC — 10 babsorp{l/o(;l . protein
Recovery = Protein amount after elution
2.00
1.50 1 . . . .
Dynamic binding capacity
100]
os0{ 100%| | /O
10%
000 ------------------------------------------ 17/---- Y N -———-

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Elution Volume (ml)

Column: YMC-BioPro Q75, 50 x 5.0 mm ID
Sample: 1.5 mg/ml BSA

Equilibration buffer: 20 mM Tris-HCl (pH 8.6)

Elution buffer: 20 mM Tris-HCI (pH 8.6) cont. 0.5 NaCl
Flow rate: 0.5 ml/min

Detection: UV at 280 nm

Cgpe tieS
chynarc binding pPrefe” -

Excellent hig b Aloww races:

even a

* Application data by courtesy YMC Co.,, Ltd.
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DBC (mg/mL-resin)
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Excellent DBC at high lin

’\Q\’\‘\‘ Column: YMC-BioPro Q75, 50 x 5.0 mm ID
Sample: 1.5 mg/ml BSA

Equilibration

buffer: 20 mM Tris-HCI (pH 8.6)

Elution buffer: 20 mM Tris-HCI (pH 8.6) cont. 0.5 NaCl

Detection: UV at 280 nm
Determined at 10% breakthrough.

1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000 1100
Linear velocity [cm/hr]

— : YMC-BioPro S75 (75 pm)
— : Tosoh Gigacap S-650M (50 ~100 pm)
— : GE Capto S (90 pm)

200 400 600 800 1000
Linear flow (cm/hr)

Column: YMC-BioPro S75, 50 x 5.0 mm ID

Sample: 1.0 mg/ml Lysozym in equilibration buffer
Equilibration buffer: 20 mM Glycine-NaOH (pH 9.0)

Elution buffer: 20 mM Glycine-NaOH (pH 9.0) with 0.5 M NaCl
Detection: UV at300 nm

High sample loading at high flow rates is determined by the dynamic binding capacity of an ion
exchange resin.

The dynamic binding capacity of YMC-BioPro is excellent even at high flow rates. When com-
pared to similar competitor products it consistently exhibits a higher dynamic binding capacity.
This results in higher sample loading in your preparative processes.

* Application data by courtesy YMC Co.,, Ltd.
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Recovery (%)

Cleaning-in-place (CIP) perfc YMG;BioPRiio)

Test protocol

Column: YMC-BioPro S75, 50 x 5.0 mm ID
Conditions of standard protein separation
Eluent: A) 20 mM NaH,PO,-Na,HPO, (pH 6.8)
Separation of standard B) 20 mM NaH,PO,-Na,HPO, (pH 6.8)
proteins containing 0.5 M NaCl
Gradient: 0-100% B (0-60 min, Linear)
Flow rate: 0.59 ml/min (180 cm/hr)
Temperature:  25°C
Detection: UV at 220 nm
Determination of DBC Injection: L
and recovery Conditions of DBC determination
Equilibration
buffer: 20 mM Glycine-NaOH(pH 9.0)
Elution buffer: 0.5 M NaCl in equilibration buffer
Flow rate: 2.62 ml/min (800 cm/hr)
CIP with 1.0 M NaOH Sample: 1.0 mg/ml Lysozymein
equilibration buffer
(5CVat400 cm/hr) Temperature:  ambient (25 °C)
Detection: UV at 300 nm

DBC is determined at 10% breakthrough.

CIP performance of YMC-Bic

Separation of standard proteins* DBC and recovery*
25 120
1 2 -W,
—- DBC
;&m,‘.'.'.'.'.'.'......l......lw
20 cycles I Recovery
—
o
“E" 5q B0
g 1
10 cycles o
_J\’/\_/L ) X
Initial
10 20 30 40 50 min 0, 4 6 8 10 12 14 16 18 20

MNumbers of CIP with 1.0M NaOH

YMCGC-BioPro is well suited for alkaline CIP procedures.

The dynamic binding capacity (DBC) and the selectivity are unaffected by 20 cycles of CIP with
1.0 M NaOH. The recovery of proteins is maintained at 100%, which demonstrates the absence of
nonspecific adsorption of proteins of this hydrophilic resin.

* Application data by courtesy YMC Co.,, Ltd.
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Stability against alkal

( YMC-BioPro Q75

Packed into
50x5.0mmID

Immerse gel in Flush with

NaOH (1 M) NaOH (1 M) <

(2-6 hours) 0.2 ml/min, 2 hours

Packed into Neutralization repeat
50x5.0mm ID by water
Column Column
performance performance

Exposure in 1 M NaOH solution Flushing with 1 M NaOH solution

0 1 2 3 4 5 6 0 20 40 60 80
Exposure time (h) NaOH (CV)

Column performance test conditions

Eluent: A) 20 mM Tris-HCI (pH 8.1) Temperature:  25°C

B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl Detection: UVat220 nm

10 - 80% B (0-60 min) Sample: Trypsin inhibitor, Transferrin
Flow rate: 0.5 ml/min Injection: 40 pl

Stability against alkaline conditions is essential for efficient sanitizing procedures in a highly
regulated environment.

YMC-BioPro demonstrates excellent tolerance against challenging alkaline conditions.
Stability testing shows that 0.IM NaOH is suitable for long term storage of YMC-BioPro.
The high chemical stability of YMC-BioPro resins allows effective cleaning with alka-
line solution and the longevity this material ensures efficient and economic purifications.

* Application data by courtesy YMC Co.,, Ltd.
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Applications of YMC-BioP

High binding capacity and high recovery

The porous version of YMC-BioPro show high dynamic binding capacity and excellent recovery,
making them useful for semi-preparative separations of proteins and antibodies.

Comparison of dynamic binding capacity (DBC) for BSA*

Dynamic binding
capacity Eluted amount

(mg/ml-gel, (mg/ml-gel)
10% breakthrough)

YMC-BioPro QA 126 120

Mono Q (GE Healthcare) 100 35

BioAssist Q (Tosoh Bioscience) 73 58

' Recovery: (Eluted amount/Dynamic binding capacity) x 100

Compared with conventional porous polymer anion exchange columns, YMC-BioPro QA gives
higher DBC and recovery rates. This indicates that YMC-BioPro has a much lower nonspecific
adsorption compared to conventional columns.

tod
g is idedll suite

Loading study for YMC-BioPro QA (porous) - Proteins*

YMC-BioPro QA GE Healthcare (Mono Q)
5 um, 100 nm (50 x 4.6 mm ID) 10 um (50 x 5.0 mm ID)

1 1. Ovalbumin
2.Trypsin inhibitor (soybean)

mAU mAU

N

1
2

200 200
500 ug 500 pg
N0802068 W
250 pg 100 250 pg
N080207C N080208C
)—FPJM 100 pug | I A~ 100ug

100

N080207B N080208B
IO | W U
0 NO80206A 50 ng o N080206D 50 Ug
T T T T T T T T T T T 1 T T T T T T T T T T T 1
Y 10 20 30 min 0 10 20 30 min
Eluent: A) 20 mM Tris-HCI (pH 8.1) Flow rate: 0.5 ml/min
B) 20 mM Tris-HCI (pH 8.1) Temperature: 25°C
containing 0.5 M NaCl Detection: UV at 280 nm
Gradient: 10-80%B (0-30 min) Injection: 100 pl

* Application data by courtesy YMC Co.,, Ltd.
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Applications of YMC-BioPrc

Two step purification of IgY to produce reference standard material from crude
egg yolk extract*

Crude extract from egg yolk containing IgY JERCAECATRY(ITE)

Crude extract is the supernatant
after precipitation of the lipids and L cham
lipoproteins from egg yolk. (MW 23 kda) \H chain

(MW 65 kda)
Step 1: Capture purification by IEX Step 2: Final purification by SEC
YMC-BioPro Q75, 75 um YMC-Pack Diol-200, 5 pm
v w
! Sample : Crude extract from egg yolk 100
Column : YMC-BioPro Q75, 75 ym, 50 X 4.6 mm ID Sample : Fraction from capture purification by IEC

400 Eluent :A) 20 mM Tris-HCI (pH 8.1) Column : YMC-Pack Diol-200, 5 ym, 300 X 8.0 mm ID

B) 20 mM Tris-HCI (pH 8.1) ™ Eluent :0.1 M KH,PO,-K,HPO, (pH 6.9)

containing 0.5 M NaCl containing 0.2 M NaCl

* 10% B (0-15 min), 30% B (15-30 min), " Flow rate 0.7 miimin (180 cm/hr)

90% B (30-40 min) Temperature : ambient

200y Flow rate  : 0.5 ml/min (180 cm/hr)

Temperature : ambient |:> 2]

Detection  : UV at 280 nm
Injection 1 ml (approx. 20 mg protein)

Detection  : UV at 280 nm
Injection 1 ml (approx. 0.45 mg IgY)

SDS-PAGE analysis of crude and purified fraction
Non-reduced SDS-PAGE SDS-PAGE

Lane
mw 238 48 gy 1 2.8 4 8 1: Marker
(kDa) joy—» o (kD2) HL (containing SDS)
4 [ 205 | .- 2: Crude extract
3: IEX fraction
16 4: SEC fraction
97 97 5: Standard IgY
80  ——— )
66 - 66 “--— H chain
- 55
45 e
-
29—
20—
[Cp—

IEX fraction
Purity 53%
Recovery 40%

A090824J

Column : YMC-Pack Diol-200
SEC fraction 300 X 4.6 mm ID
Purity >99% Eluent 1 0.1 M KH,PO,-K,HPO,

(pH 6.9) containing 0.2 M NaCl
Recovery 23% |Flowrate :0.23 ml/min
A090826E Temperature : ambient

I T T T T Detection  : UV at 280 nm
0 5 10 15 20min

* Application data by courtesy YMC Co.,, Ltd.
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Applications of YMC-Bic

Separation of proteins in human serum on YMC-BioPro QA and commercial Q

type products*

YMC-BioPro QA
5 um, 50 x 4.6 mm ID

mAU

Albumin

N

1gG
Transferrin

oo

[
30 min

TSKgel BioAssist Q

10 um, 50 x 4.6 mm ID Albumin

Transferrin

30 min

20

GE Healthcare Mono Q

10 pm, 50 x 5.0 mm ID Albumin

Transferrin

7A\

19G

30 min

Separation of a standard test mixture of proteins*

: A) 20 mM Tris-HCl (pH 8.6)

Eluent
B) 20 mM Tris-HCl (pH 8.6)
containing 0.5 M NaCl
Gradient :0-30% B (0-15 min),
30-100% B (15-30 min)
Flowrate  :0.5ml/min
Temperature : 25 °C
Detection  :UVat 280 nm
Injection 120 pl
Sample :Human serum (100 mi/ml)

ko
it Sample:
1. Ribonuclease A
2. Cytochrome C
— 3. Lysozyme
|
ey fi
|
il
(
' |
{1
[ 3
i [ 2 ﬂ
| | _II'F‘. I'I |lI
fo f {4
| i 1
L] ! | ! i !
[ / \ \
I| \ j-l'l ‘l\\ _/—J \-l
AN R~ . A
Column: YMC ECO™ 250 x 15 mm ID
Stationary phase: ~ YMC-BioPro SP, 30 pm (bed length 170 mm)
Mobile phase: A) 20 mM KH,PO,*K,HPO, (pH 6.8)
B) 20 mM KH,PO,*K,HPO, (pH 6.8) containing 0.5 M NaCl
Gradient: 40-80% B
Flow rate: 6 ml/min
Temperature: 25°C
Detection: UV at 220 nm
Injection: 100 pl

* Application data by courtesy YMC Co.,, Ltd.

Schéttmannshof 19 - D-46539 Dinslaken - Phone +49 (0) 20 64 427-0 - Telefax +49 (0) 20 64 427-222
E-Mail: info@ymc.de - www.ymc.de

o) AR ENRBERERLE

GRANDEVER BIOTECHNOLOGY CO.,



YMC glass columns

Ideally suited for use with YMC-BioPro Prep stationary phases:

Glass columns by YMC for biochromatography

YMC ECO column

® Pressure resistance:
5-30 bar

® |nner diameter:
10-80 mm

® Column length:
120-1000 mm

® Variable bed length

® Column volumes:
0-5L

® Available as
AB (aqueous solutions)
SR (solvent resistant)

YMC Pilot columns

® |nner diameter 100 mm, 140 mm and 200 mm,
others on request

® Two standard glass lengths 500 / 850 mm,
others on request

® Variable bed length (standard 100-400 mm or
450-750 mm)

® Column volumes: upto 24 L
® Pressure resistance: 5 - 10 bar

® Optional accessories, e.g. manometer,
bubble traps, stop valves, packing devices

® Manufactured to customer’s demands

® Also available as SR version = Solvent Resistant

YMC ECO'YS column

® Pressure resistance:
30-80 bar

® |nner diameter:
5-50mm

® Column length:
125-500 mm

® Variable bed length

® Column volumes:
0-950 mL

® Available as
AB (aqueous solutions)
SR (solvent resistant)
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Ordering information

Strong anion exchanger
YMC-BioPro Q

HEHIIIIIIIIEQH = IEHIIEHIIII"IIIIIII

YMC-BioPro SmartSep Q10 10 pm QSA0S10
YMC-BioPro SmartSep Q30 30 um QSA0S30 v v v v v
YMC-BioPro Q75 75 pm QAA0S75 v (%4 4 v v

Strong cation exchanger

YMC-BioPro S
Hzgllllllliiﬁi ode L packsies |
Size lﬂﬂll!ﬂﬂll!llﬂ!llﬁ!l
YMC-BioPro SmartSep S10 10 pm SSA0S10 v (4 v v
YMC-BioPro SmartSep S30 30 pm SSA0S30 v v v v v
YMC-BioPro S75 75 um SPA0S75 v v v v v

* Larger or customised pack sizes are available on request.
** Conventional YMC-BioPro Q30/530 (QAA0S30/SPA0S30) available on request.

PE container
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YMC stationary phase preparativelchromatography

YMC has more than 30 years experience in the manufacture of stationary phases for preparative
liquid chromatography.

YMC-BioPro series products are polymeric ion exchange resins for the purification of biological
molecules. They represent one part of the three-pronged technology platform of the YMC-Prep
portfolio: silica-hybrid-polymer phases.

Further information about YMC*Gel silica and YMC-Triart Prep products can be found in the following
brochures:

o YMC*Gel HG-series brochure

EUROPE GMBH
e sel —

arative HPLC sectiiyC

General purpose preparative phases on high grade
silica base.

Available as silica or with C18, C8, C4, C1,
phenyl, cyano, amino or diol bonding.

Particle size: 10 um, 15 pm, 20 um, 50 pm
Pore size: 8 nm, 12 nm, 20 nm, 30 nm

YMC-Triart Prep
Hybrid silica phase, durable against pH 2.0 - 10.0.
Available in C18 and C8 modification.

Particle size: 10 um, 15 pm, 20 um
Pore size: 12 nm, 20 nm
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Your local distributor:

GRANDEVER BIOTECHNOLOGY CO., LTD.
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Valuable contribution to the power and science communltg/_
B &
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11471 At E#TBHIR 2738657112

1F., No.6, Ln. 273, Xinming Rd., Neihu Dist., Taipei City 11471, Taiwan (R.O.C.)
IRFZEEIRTel : (02)8792-3722 :
IRFEMEFax : (02)8792-3761 R0
&EF{EF5Email : info@grandever-biotech.com.tw  iF
‘A8t Website: www.grandever-biotech.com.tw [E]:#

YMCL Co., Ltd.

YMC Karasuma-Gojo Bld. 284 Daigo-cho,
Karasuma Nisiiru Gojo-dori Shimogyo-ku,
Kyoto 600-8106 Japan

TEL. +81(0)75-342-4515, FAX +81(0)75-342-4550
WWW.ymc.co.jp

YMCL Taiwan Co., Ltd.

3F, No. 1353, Zhongzheng Rd.,

Taoyuan City, Taoyuan Country 330,

Taiwan (R.0.C.)

TEL. +886-3-2150-630, FAX +886-3-2150-286
www.ymctaiwan.com

¥YMCL Europe GmbH

Schéttmannshof 19

D-46539 Dinslaken

Germany

TEL. +49(0)2064/427-0, FAX +49(0)2064/427-222
www.ymc.de

YML Korea Co., Ltd.

#208, Owners Tower, 16-5, Sunae-dong,
Bundang-gu, Seongnam-si, Gyeonggi-do,
463-825 Korea

TEL. +82-31-716-1631, FAX +82-31-716-1630
www.ymckorea.com

YMUL America, Inc.

941 Marcon Boulevard Suite 201

Allentown, PA18109 USA

TEL. +1-610-266-8650, FAX +1-610-266-8652
www.ymcamerica.com

YMCL India Pvt. Ltd.

A-154, Eros Boulevard Hilton Hotel Complex Plot No.13-
B, District Centre Mayur Vihar Phase-I

New Delhi-110091 India

TEL. +91-11-45041601;45041701, FAX +91-11-45041901
www.ymcindia.com

¥YMCL Co., Ltd. Shanghai Rep. Office

Far East International Plaza A2404

No. 319 Xianxia Road, Shanghai 200051

P.R. China

TEL. +86-21-6235-1388, FAX +86-21-6235-1398
www.ymcchina.com

¥YMCL Singapore Tradelinks Pte. Ltd.

6 Indus Road, #13-09 Emerald Park, Tower 1,
Singapore 169588

TEL.+65-9023-7617

WWW.ymc.sg
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