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YMC Biochromatography Columns

SEC – UHPLC / HPLC Selectivities

• Applicable to proteins, antibodies, their fragments and peptides
• Also applicable to carbohydrates and nucleic acid components
• Excellent reproducibility with minimal secondary interactions
• 2 μm for UHPLC
• Cost effective

• Applicable to proteins, antibodies, their fragments and peptides
• Also applicable to carbohydrates and nucleic acid components
• Excellent reproducibility with minimal secondary interactions
• 2 μm for UHPLC
• Cost effective

 YMC-Pack
Diol-60

YMC-Pack
Diol-120

YMC-Pack
Diol-200

YMC-Pack
Diol-300

YMC-SEC
MAB

For peptides 
and 

small proteins

For
 intermediate 

proteins

For 
large 

proteins

For very
 large 

proteins

For antibodies,  
fragments and 

aggregates

Base particleBase particle Silica

Particle Size / Particle Size / 
µmµm 3, 5 3, 5 2, 3, 5 2, 3, 5 3

Pore Size / nmPore Size / nm 6 12 20 30 25

ModificationModification Dihydroxypropyl

Temperature Temperature 
rangerange 40 °C

Pressure limitPressure limit      2 µm: 45 MPa (6,525 psi);  
3/5 µm: 20 MPa (3,000 psi)

 14 MPa (2,030 
psi)

“The YMC-Pack Diol SEC column has been successfully used 
for subsequent method validation.”

Rubén Pedrosa Segon, Head of Quality Control Pharmaceutical Department, OFICE S.L. (ES)
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SEC – Column Selection Tool

Column Selection Tool

YMC-Pack Diol-60for MW < 10,000

YMC-Pack Diol-120for MW 1,000 to 100,000

YMC-Pack Diol-200for MW 5,000 to 300,000

YMC-Pack Diol-300for MW 20,000 to 1,000,000

YMC-SEC MABfor MW 10,000 to 700,000
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YMC Biochromatography Columns

carbohydrate
 

analysis

 1. Pullulan (P-800) (MW: 853,000)
 2. Pullulan (P-400) (MW: 380,000)
 3. Pullulan (P-200) (MW: 186,000)
 4. Pullulan (P-100) (MW: 100,000)
 5. Pullulan (P-50) (MW: 48,000)
 6. Pullulan (P-20) (MW: 23,700)
 7. Pullulan (P-10) (MW: 12,200)
 8. Pullulan (P-5) (MW: 5,800)
 9. Maltopentadecaose (G15) (MW: 2,448)
 10. Maltoundecaose (G11) (MW: 1,800)
 11. Maltoheptaose (G7) (MW: 1,152)
 12. Maltopentaose (G5) (MW: 852)
 13. Maltotriose (G3) (MW: 504)
 14. Maltose (G2) (MW: 342)
 15. Glucose (G1) (MW: 180)

Column: YMC-Pack Diol (20 nm) 500 x 8.0 mm ID
Part No.: DL20S05-5008WT
Eluent: water

Flow rate: 1.0 mL/min
Temperature: ambient
Detection: RI
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 1. P-800 (MW: 853,000)
 2. P-50 (MW:  48,000)
 3. P-20 (MW:  23,700)
 4. P-5 (MW:  5,800)

20 nm

For separation of proteins with molecular weights from 10,000 to several 100,000 Da

Phases for different MW ranges

Column: YMC-Pack Diol, 300 x 8.0 mm ID
Part Nos.: DL12S05-3008WT, DL20S05-3008WT, DL30S05-5008WT
Eluent: 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl

Flow rate: 0.5 mL/min
Temperature: 25 °C
Detection: UV at 280 nm

large
pore size =
large MW’s

5 131197
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   1. IgM
   2. Thyroglobulin
  3. IgA
  4. Fibrinogen
  5. g-Globulin
  6. IgG
  7. Transferrin
  8. HSA (human serum albumin)
  9. a1-Antitrypsin
10. Ovalbumin
11. Carbonic anhydrase
12. Trypsin inhibitor
13. Myoglobin
14. a-Lactalbumin
15. Ribonuclease A
16. Cytochrome c

MW
900,000
670,000
390,000
340,000
158,000
150,000
  75,000
  66,000
  50,000
  45,000
  30,000
  20,100
  17,000
  14,100
  13,700
  12,400

SEC – YMC-Pack Diol: Phase selection for proteins

For molecular weight determination of oligosaccharides and polysaccharides
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SEC – YMC-SEC MAB: MAb & ADC analysis
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YMC-SEC MAB (3 µm, 25 nm)

Ideal choice for monoclonal antibodies

Column: 300 x 4.6 mm ID
Part No.: DLM25S03-3046WT
Eluent: 0.1 M phosphate buffer (pH = 7) cont. 0.2 M NaCl
Flow rate: 0.165 mL/min
Temperature: 25 °C

Detection: UV at 280 nm
Cell path: 10 mm
Injection:	 10	μL	(5	mg/mL)
Sample: Bevacizumab (Avastin®) 
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3.6 MPa

3.4 MPa

Aggregates
Degradation 

Products

RS (1,2) RS (2,3) RS (3,4) RS (4,5)

YMC-SEC MAB 1.5 4.5 1.8 6.7

TSKgel 1.3 3.9 1.8 7.0
TSKgel SuperSW3000 (4 µm, 25 nm)

Suitable for Antibody-Drug-Conjugates (ADCs)

Column: YMC-SEC MAB (3 µm, 25 nm) 300 x 4.6 mm ID
Part No.: DLM25S03-3046WT
Eluent: 0.1 M phosphate buffer (pH = 7) cont. 0.2 M NaCl /  
 2-propanol (85 / 15)
Flow rate: 0.165 mL/min

Temperature: 25 °C
Detection: UV at 280 nm
Injection:	 4	μL	(2.5	mg/mL)
Sample: SigmaMAb Antibody Drug Conjugate Mimic
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Antibody-Drug Conjugate (ADC)

YMC-SEC MAB is also suitable for the analysis of Antibody-Drug Conjugates (ADC). The addition of an organic 
solvent to the mobile phase can improve the results obtained for ADC analysis.

Bevacizumab and its fragments and aggregates
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YMC Biochromatography Columns

SEC – YMC-SEC MAB: MALLS

Four different buffers, a phosphate buffered saline (PBS) pH 7.4 and phosphate buffers pH 6.6 with varying concentra-
tions of NaCl, were used to develop a suitable MALLS detection method for MAbs.

A defined minimum ionic strength is necessary to achieve a robust method with good resolution. The phosphate buff-
er with 0.3 M NaCl appeared to be the most suitable eluent.

Compared to UV detection, the MALLS signal shows 2 higher molar mass species, aggregates of Bevacizumab, at 
about 2.0 mL and 2.3 mL elution volume.

Column:  YMC-SEC MAB (3 µm, 25 nm) 300 x 4.6 mm ID
Part No.:  DLM25S03-3046WT
Eluent:  Phosphate buffer pH 6.6 containing 0.3 M NaCl
Flow rate:  0.33 mL/min
Temperature:  25 °C
Detection:  MALLS at 90° angle (PSS SLD7100), UV at 280 nm
Injection	volume:		 10	μL
Sample:  Bevacizumab (Avastin®) dosage form (10 mg/mL, diluted to 1 mg/mL)
System: PSS-SECcurity GPC systems, 1260 Infinity II
Software:  WinGPC Unichrom

Courtesy of Thorsten Hofe, PSS Polymer Standards Service GmbH, Mainz, Germany. 

UV

MALLS

YMC-SEC columns ideally combined with light scattering detection

Ideal 
Combination 

YMC-SEC 
with MALLS!

PBS buffer
Phosphate buffer + 0.1 M NaCl
Phosphate buffer + 0.3 M NaCl
Phosphate buffer + 0.5 M NaCl

Detection of higher molar mass species by MALLS
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SEC – YMC-SEC MAB: Reproducibility & stability

YMC-SEC MAB provides excellent reproducibility for the separation of monomer and aggregates as well as for mono-
mer and their fragments, making it very effective for quality control of antibody drugs.

Excellent stability is provided for monoclonal antibody analysis without any changes in theoretical plate number or 
elution time even after more than 500 injections. 

Excellent lot-to-lot reproducibility

Column: YMC-SEC MAB (3 µm, 25 nm) 300 x 4.6 mm ID
Part No.: DLM25S03-3046WT
Eluent: 0.1 M phosphate buffer (pH = 7) cont. 0.2 M NaCl
Flow rate: 0.165 mL/min

Temperature: 25 °C
Detection: UV at 280 nm
Injection:	 10	μL	(5	mg/mL)
Sample: humanised monoclonal antibody

10 12 14 16 18 20 22

0

10

20

30

40

Column lot A

Column lot B

Column lot C

Perfect for
Quality Cont

rol!

min0 2 4 6 8 10

mAU

-5

0

5

10

15

20

25

1st

400th

300th

200th

100th

500th

85%

90%

95%

100%

105%

7.5

8

8.5

9

9.5

0 100 200 300 400 500

Re
ten

tio
n t

im
e (

mi
n)

pla
te 

nu
mb

er

Injection number
% of initial theoretical plate number
Retention time

High column stability

Column: YMC-SEC MAB (3 µm, 25 nm) 300 x 4.6 mm ID
Part No.: DLM25S03-3046WT
Eluent: 0.1 M phosphate buffer (pH = 7) cont. 0.2 M NaCl
Flow rate: 0.33 mL/min

Temperature: 25 °C
Detection: UV at 280 nm
Injection:	 2	μL	(1	mg/mL)
Sample: humanised monoclonal antibody

Excellent s
tability!
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YMC Biochromatography Columns

-50%

30

15

Columns: YMC-Pack Diol-300, 300 x 4.6 mm ID
Part Nos.: (A) DL30S02-3046PTH
 (B) DL30S03-3046WT
 (C) DL30S05-3046WT
Eluent: 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl

Flow rate: 0.2 mL/min
Temperature: ambient
Detection: UV at 280 nm
Sample: Humanised monoclonal antibody (IgG1)

All three particle sizes show identical separation pat-
terns for monoclonal antibody analysis. This allows 

easy method transfer between HPLC and UHPLC.
A method developed using conventional HPLC can be di-
rectly transferred to UHPLC using a 2 μm YMC-Pack Diol 

column. YMC-Pack Diol UHPLC columns greatly improve 
the resolution between aggregates and the monomer 
peak. In addition, a shoulder peak which can be observed 
after the monomer peak can be partially separated using 
the 2 μm column.

Particle 
size

Rs (1,2) Rs (2,3) N (3)

2 µm 1.17 4.15 16,200
3 µm 1.03 3.18 10,400
5 µm 0.88 2.67 8,500(A) YMC-Pack Diol-300 (2 µm)

300 x 4.6 mm ID

(B) YMC-Pack Diol-300 (3 µm)
300 x 4.6 mm ID

(C) YMC-Pack Diol-300 (5 µm)
300 x 4.6 mm ID

Benefits of using smaller particles

Column 
length

Rs (1,2) Rs (2,3) N (3)

150 mm 0.85 2.75 8,700

300 mm 1.17 4.15 16,200

YMC-Pack Diol-300 (2 µm)
300 x 4.6 mm ID

YMC-Pack Diol-300 (2 µm)
150 x 4.6 mm ID

By using a 150 mm length column, 50 % shorter run times can be achieved with the same resolution as for a 5 μm 
300 mm length column (compare upper and lower chromatograms). This allows an increase in throughput to be 
achieved. The backpressure is only 6.6 MPa, even for the 300 mm column. Therefore, YMC-Pack Diol 2 μm columns 
can be used with both UHPLC and HPLC systems.

Columns: YMC-Pack Diol-300, 150 or 300 x 4.6 mm ID
Part Nos.: DL30S02-3046PTH / DL30S02-1546PTH
Eluent: 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate: 0.2 mL/min

Temperature: ambient
Detection: UV at 280 nm
Sample: Humanised monoclonal antibody (IgG1)

SEC – YMC-Pack Diol: Resolution & throughput

Higher resolution for analysis of monoclonal antibodies

High throughput analysis of monoclonal antibodies
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SEC – YMC-Pack Diol: Reproducibility & stability

Standard proteins Humanised monoclonal antibody

Column: YMC-Pack Diol-300 (2 µm) 150 x 4.6 mm ID
Part No.: DL30S02-1546PTH
Eluent: 0.1 M NaH2PO4-Na2HPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate: 0.5 mL/min
Temperature: ambient
Detection: UV at 280 nm
Sample: Standard proteins

Column: YMC-Pack Diol-300 (2 µm) 150 x 4.6 mm ID
Part No.: DL30S02-1546PTH
Eluent: 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate: 0.2 mL/min
Temperature: 25 °C
Detection: UV at 280 nm
Sample: Humanised monoclonal antibody

1. Thyroglobulin
2. g-Globulin
3. Ovalbumin
4. Myoglobin
5. Vitamin B12

Reproducibility and stability data

Column: YMC-Pack Diol-300 (2 µm) 150 x 4.6 mm ID
Part No.: DL30S02-1546PTH
Eluent: 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate: 0.5 mL/min

Temperature: 25 °C
Detection: UV at 280 nm
Sample: Humanised monoclonal antibody

YMC-Pack Diol UHPLC columns have excellent batch-to-batch reproducibility. This makes YMC-Pack Diol 2 µm 
columns the ideal choice for the quality control of bio-based drugs including monoclonal antibodies.

YMC-Pack Diol UHPLC columns maintain their performance for more than 500 injections of sample during  
monoclonal antibody analysis. This ensures reproducible and reliable quality control of bio-based drugs  
including monoclonal antibodies.

Excellent batch-to–batch reproducibility

Long-term stability
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YMC Biochromatography Columns

2 µm UHPLC columns
Phase Column ID

[mm]
Column length [mm] Guard cartridges*

with 10 mm
length

150 300 (pack of 5)

YMC-Pack  
Diol-200

4.6 DL20S02-1546PTH DL20S02-3046PTH DL20S02-0104GC

YMC-Pack  
Diol-300

4.6 DL30S02-1546PTH DL30S02-3046PTH DL30S02-0104GC

*Guard cartridge holder required, part no. XPGCH-Q1

*Guard cartridge holder required, part no. XPGCH-Q1
**no holder required for 30 x 8 mm ID guards

Phase Column ID
[mm]

Column length [mm] Guard cartridges*
with 10/30 mm

length

150 250 300 (pack of 5)

YMC-SEC MAB
4.6
6.0
8.0

DLM25S03-1546WT
–
–

–
–
–

DLM25S03-3046WT
–

DLM25S03-3008WT

DLM25S03-0104GC
–
–

YMC-Pack 
Diol-60

4.6
6.0
8.0

DL06S03-1546WT
–

DL06S03-1508WT

DL06S03-2546WT
–
–

DL06S03-3046WT
DL06S03-3006WT
DL06S03-3008WT

DL06S03-0104GC
–

DL06S03-0308WTG**

YMC-Pack 
Diol-120

4.6
6.0
8.0

DL12S03-1546WT
–

DL12S03-1508WT

DL12S03-2546WT
–
–

DL12S03-3046WT
DL12S03-3006WT
DL12S03-3008WT

DL12S03-0104GC
–

DL12S03-0308WTG**

YMC-Pack 
Diol-200

4.6
6.0
8.0

DL20S03-1546WT
–

DL20S03-1508WT

DL20S03-2546WT
–
–

DL20S03-3046WT
DL20S03-3006WT
DL20S03-3008WT

DL20S03-0104GC
–

DL20S03-0308WTG**

YMC-Pack 
Diol-300

4.6
6.0
8.0

DL30S03-1546WT
–

DL30S03-1508WT

DL30S03-2546WT
–
–

DL30S03-3046WT
DL30S03-3006WT
DL30S03-3008WT

DL30S03-0104GC
–

DL30S03-0308WTG**

3 µm HPLC columns

SEC – Ordering information
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*Guard cartridge holder required, part no. XPGCH-Q1
**no holder required for 30 x 8/10 mm ID guards

Phase Column ID
[mm]

Column length [mm] Guard cartridges*
with 10/30 mm

length

250 300 500 (pack of 5)

YMC-Pack 
Diol-60

4.6
6.0
8.0

10.0

DL06S05-2546WT
DL06S05-2506WT

–
DL06S05-2510WT

DL06S05-3046WT
DL06S05-3006WT
DL06S05-3008WT
DL06S05-3010WT

–
DL06S05-5006WT
DL06S05-5008WT
DL06S05-5010WT

DL06S05-0104GC
–

DL06S05-0308WTG**
DL06S05-0310WTG**

YMC-Pack 
Diol-120

4.6
6.0
8.0

10.0

DL12S05-2546WT
DL12S05-2506WT

–
DL12S05-2510WT

DL12S05-3046WT
DL12S05-3006WT
DL12S05-3008WT
DL12S05-3010WT

–
DL12S05-5006WT
DL12S05-5008WT
DL12S05-5010WT

DL12S05-0104GC
–

DL12S05-0308WTG**
DL12S05-0310WTG**

YMC-Pack 
Diol-200

4.6
6.0
8.0

10.0

DL20S05-2546WT
DL20S05-2506WT

–
DL20S05-2510WT

DL20S05-3046WT
DL20S05-3006WT
DL20S05-3008WT
DL20S05-3010WT

–
DL20S05-5006WT
DL20S05-5008WT
DL20S05-5010WT

DL20S05-0104GC
–

DL20S05-0308WTG**
DL20S05-0310WTG**

YMC-Pack 
Diol-300

4.6
6.0
8.0

10.0

DL30S05-2546WT
DL30S05-2506WT

–
DL30S05-2510WT

DL30S05-3046WT
DL30S05-3006WT
DL30S05-3008WT
DL30S05-3010WT

–
DL30S05-5006WT
DL30S05-5008WT
DL30S05-5010WT

DL30S05-0104GC
–

DL30S05-0308WTG**
DL30S05-0310WTG**

5 µm HPLC columns

SEC – Ordering information



Your local distributor:

 Europe GmbH
Schöttmannshof 19
D-46539 Dinslaken
Germany
Phone +49(0)2064 427-0, Fax +49(0)2064 427-222
www.ymc.eu

 Schweiz GmbH
Im Wasenboden 8
4056 Basel
Switzerland
Phone +41(0)61 561 80 50, Fax +41(0)61 561 80 59
www.ymc-schweiz.ch

 CO., LTD.
YMC Karasuma-Gojo Bld. 284 Daigo-cho,
Karasuma Nishiiru Gojo-dori Shimogyo-ku,
Kyoto 600-8106 Japan
Phone +81(0)75 342 4515, Fax +81(0)75 342 4550
www.ymc.co.jp

Altmann Analytik GmbH & Co. KG
- Analytics-Shop -
Rupert-Mayer-Str. 46
81379 Munich
Germany
Tel: +49 89 716 77 31-00
E-Mail: info@analytics-shop.com


