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SEC – UHPLC / HPLC SELECTIVITIES
FEATURES

•	 Excellent reproducibility with minimal secondary interactions
•	 2 μm for UHPLC
•	 Cost-effective

 YMC-Pack
Diol-120

YMC-Pack
Diol-200

YMC-Pack
Diol-300

For 
short 

oligonucleotides

For 
intermediate 

oligonucleotides

For 
longer 

oligonucleotides

Base particle silica

Particle size / µm 3, 5 2, 3, 5 2, 3, 5

Pore size / nm 12 20 30

Modification dihydroxypropyl

Temperature range 40 °C

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

Column Selection Tool according to nucleotide length

Most appropriate oligonucleotide length range

Appropriate oligonucleotide length range

  Length (-mer) 20	 40	 60	 80	 100	 150	 200	 250	 300

YMC-Pack Diol-120

YMC-Pack Diol-200

YMC-Pack Diol-300
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(Pore size: 12 nm)

(Pore size: 20 nm)

(Pore size: 30 nm)

SEC – PORE SIZE SELECTION
SEC ANALYSIS USING YMC-PACK DIOL COLUMNS WITH DIFFERENT PORE SIZES
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YMC-Pack Diol-120 is best suited for shorter oligonucleotides (10–40mer), whereas YMC-Pack Diol-200 
shows the best resolution for oligonucleotides of medium size (30–80mer). Longer oligonucleotides of  
60–120mer in length are separated most effectively by YMC-Pack Diol-300. Similar results are obtained 
when analysing dsDNA. Small oligonucleotides are separated with higher resolution when smaller pore 
sizes of 12 and 20 nm are used. Above a length of 50mer, oligonucleotides are unable to penetrate the 
small pores and elute at the same time. YMC-Pack Diol-200 can resolve oligonucleotides up to a size 
of 100mer. dsDNA of 150–300mer are only separated by YMC-Pack Diol-300 with the largest pore size of 
30 nm. This column also shows the best resolution over a wide range of oligonucleotide lengths.
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Columns:	� YMC-Pack Diol-120 (5 µm, 12 nm) 
300 x 4.6 mm ID  
�YMC-Pack Diol-200 (5 µm, 20 nm) 
300 x 4.6 mm ID) 
�YMC-Pack Diol-300 (5 µm, 30 nm) 
300 x 4.6 mm ID

Part Nos.: 	 DL12S05-3046WT
	 DL20S05-3046WT
	 DL30S05-3046WT
Eluent:	� 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 

0.2 M NaCl
Flow rate:	 0.17 mL/min

Temperature:	 25 °C
Detection:	 UV at 260 nm
Injection:	 1.0 µL (each 5 nmol/mL)
Sample:	 ssDNA (10–120 mer +dTMP)
	 dsDNA (10–300 mer)
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Elution volume / Column volume

YMC-Pack
Diol-200

YMC-Pack
Diol-120

20mer
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100mer

× ssDNA

● dsDNA

YMC-Pack
Diol-300

SEC – ELUTION VOLUMES
COMPARISON OF THE ELUTION VOLUME OF ssDNA AND dsDNA 

Columns:	� YMC-Pack Diol-120 (5 µm, 12 nm) 
300 x 4.6 mm ID

	� YMC-Pack Diol-200 (5 µm, 20 nm) 
300 x 4.6 mm ID

	� YMC-Pack Diol-300 (5 µm, 30 nm) 
300 x 4.6 mm ID

Part Nos.:	 DL12S05-3046WT
	 DL20S05-3046WT
	 DL30S05-3046WT
Eluent:	� 0.1 M KH2PO4-K2HPO4 (pH 7.0) 

containing 0.2 M NaCl
Flow rate:	 0.17 mL/min

Detection:	 UV at 260 nm
Temperature:	 25 °C
Injection:	 1.0 µL (each 5 nmol/mL)
Samples:	 ssDNA (10–120 mer +dTMP)
	 dsDNA (10–300 mer)

Selected corresponding ssDNA and dsDNA pairs of the same number of bases are marked

Y
M

C
 S

EC Although dsDNA has the same length as its single-stranded counterpart, the dsDNA elutes at lower 
elution volumes when separated by SEC. This behaviour is most probably due to the larger hydrodynamic 
radius of dsDNA compared to ssDNA, which results in faster diffusion through the stationary phase.

32

YMC Oligonucleotide Columns



Y
M

C
 C

O
LU

M
N

YMC
HILIC

33

YMC Oligonucleotide Columns



80

90

100

110

120

130

140

150

1 2 3 4 5 6 7 8

%
 o

f i
ni

ta
l p

ea
k 

ar
ea

Injection Number

80

800

1 3 5 7 9 11 13 15 17 19

%
 o

f i
ni

ta
l p

ea
k 

ar
ea

Injection Number

HILIC – UHPLC/HPLC SELECTIVITY
FEATURES

•	 pH- and temperature stable
•	 Superior reproducibility
•	 Bioinert coated YMC Accura column hardware

Columns:	� YMC-Triart Diol-HILIC (1.9 µm, 12 nm) 
150 x 2.1 mm ID (standard hardware)

	� YMC Accura Triart Diol-HILIC (1.9 µm, 
12 nm) 150 x 2.1 mm ID (bioinert hardware)

Part Nos.:	 TDH12SP9-15Q1WT
	 TDH12SP9-15Q1PTC

Eluent:	 A) 50 mM ammonium acetate (pH 6.9)
	 B) acetonitrile
Gradient:	 75–45%B (0–30 min)
Flow rate:	 0.3 mL/min
Temperature:	 40 °C
Detection:	 UV at 260 nm

Injection:	 2 µL
Sample:	� deoxythymidine oligonucleotides: 

dT15-35 (2 µM)
System:	 bioinert system

Pre-conditioning of a stainless-steel and a bioinert coated column 
with short DNA mixture

Base particle Modification Particle Size/
 µm

Pore Size/ 
nm

pH 
range

Temperature 
range

Column  
hardware

YMC-Triart  
Diol-HILIC

organic/inorganic  
hybrid silica 

Diol (USP L20) 1.9, 3, 5 12 2–10 50 °C
bioinert coated  

YMC Accura

YMC Accura Triart Diol-HILICYMC-Triart Diol-HILIC  
(standard column)

Y
M

C
 A

C
C

U
R

A Pre-conditioning is a typical procedure when working with stainless-steel columns. Using a bioinert 
column such as YMC Accura Triart usually achieves great performance from the first injection when 
working with an IP-RP phase. HILIC phases still need some pre-conditioning when a bioinert column is 
used; however, the number of injections is remarkably reduced. While 20 injections are necessary for the 
stainless-steel column, the YMC Accura column is already conditioned after 8 injections, with very little 
difference (less than 10 %) between initial and final peak areas.
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After conditioning and analysing the short DNA oligonucleotide mixture of dT15-35, longer DNA oligo-
nucleotides dT40-100 and short RNA oligonucleotides rU15-30 are analysed. Higher sensitivities, peak 
areas and less tailing are achieved using the bioinert YMC Accura Triart Diol-HILIC column. Non-specific 
adsorption does not vary according to length, even though the adsorption is usually higher for longer 
oligonucleotides in IP-RP.

Columns:	� YMC-Triart Diol-HILIC (1.9 µm, 12 nm) 
150 x 2.1 mm ID (standard hardware)

	� YMC Accura Triart Diol-HILIC (1.9 µm, 
12 nm) 150 x 2.1 mm ID (bioinert hardware)

Part Nos.:	 TDH12SP9-15Q1WT
	 TDH12SP9-15Q1PTC

Eluent:	 A) 50 mM ammonium acetate (pH 6.9)
	 B) acetonitrile
Gradient:	 75–45%B (0–30 min)
Flow rate:	 0.3 mL/min
Temperature:	 40 °C
Detection:	 UV at 260 nm

Injection:	 2 µL
Sample:	 deoxythymidine oligonucleotides:  
	 dT15-35 (2 µM) and dT40-100 (2µM)
	 RNA oligonucleotides: rU15-30 (2µM)
System:	 bioinert system

YMC Accura Triart Diol-HILICYMC-Triart Diol-HILIC   
(standard column)
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By courtesy of Honorine Lardeux, Institute of Pharmaceutical Sciences of Western Switzerland (University of Geneva), Geneva, Switzerland.
Reference:	� H. Lardeux, A. Goyon, K. Zhang, J.M. Nguyen, M.A. Lauber, D. Guillarme, V. D’Atri, The impact of low adsorption surfaces  

for the analysis of DNA and RNA oligonucleotides, J. Chromatogr. A 1677 (2022) 463324.

1) dT15
2) dT20
3) dT25
4)	 dT30
5) dT35
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15mer

20mer

dT 10mer

min2 4 6 8 10 12 14 16 18

mAU   

0

2

4

6

0

min0 2 4 6 8 10 12 14 16 18

mAU   

0

2

4

6

Sample solvent

water/acetonitrile
(60/40)

water/acetonitrile
(20/80)

Eluent pH
Acidic (pH 3.6)
Neutral (pH 6.5)
Basic (pH 9.5)

min0 2 4 6 8 10 12 14 16 18

mAU   

0

2

4

6

8

10

12

14

I.S.(Caffeine)

14mer
17mer

20mer

21mer

HILIC EXPERT TIPS

Column:	� YMC Accura Triart Diol-HILIC (3μm, 12 nm), 150 X 2.1 mm ID
Part No.: 	 TDH12S03-15Q1PTC
Eluent: 	� A) 50mM HCOONH4 (pH 6.5)/acetonitrile (30/70)
	 B) 50mM HCOONH4 (pH 6.5)
Gradient: 	� 0–43%B (0–20 min), 43%B (20–25 min) 

((70–40% acetonitrile (0–20 min), 40% acetonitrile (20–25 min))

Flow rate:	 0.21 mL/min
Temperature:	 40 °CC
Sample:	 Oligo DNA (poly(dT) 10, 15, 20mer)
Injection:	 2 µL (each 2.0 nmol/mL)

Column:	� YMC Accura Triart Diol-HILIC (3μm, 12 nm), 150 x 2.1 mm ID
Part No.: 	 TDH12S03-15Q1PTC
Eluent: 	� A) 50 mM ammonium formate buffer/acetonitrile (30/70)
	 B) 50 mM ammonium formate buffer
Gradient: 	 7.1–21.4%B (0–20 min), 21.4%B (20–25 min) 
	 (65–55% acetonitrile (0–20 min), 55% acetonitrile (20–25 min)

Flow rate:	 0.21 mL/min
Temperature:	 40 °C
Injection:	 1 µL (1.8 nmol/mL-3.6 nmol/mL)
Sample:	 All PO RNA (14, 17, 20, 21mer) + I.S.(Caffeine)

The influence of the sample solvent on the peak shape is significant. The organic composition of the sample 
solvent must be equal to or higher than the initial gradient composition. A higher water content in the sample 
solvent leads to massive peak deformation.

The pH of the mobile phase has a massive effect on the recovery and retention of oligonucleotides. Acidic pH  
results in higher retention, but at the cost of drastically reduced recovery. A neutral-to-basic pH is recommended 
for the mobile phase. When using a basic pH, a shorter retention time is observed, but also the highest recovery.
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IP-RP – ORDERING INFORMATION

1.9 µm bioinert coated UHPLC columns (max. pressure 100 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridges*  
with 5 mm length

20 30 50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart
C18

2.1 TA12SP9-02Q1PTC TA12SP9-03Q1PTC TA12SP9-05Q1PTC TA12SP9-10Q1PTC TA12SP9-15Q1PTC TA12SP9-E5Q1GCC

YMC Accura Triart 
Bio C18

2.1 TA30SP9-02Q1PTC TA30SP9-03Q1PTC TA30SP9-05Q1PTC TA30SP9-10Q1PTC TA30SP9-15Q1PTC TA30SP9-E5Q1GCC

YMC Accura Triart
 C8

2.1 TO12SP9-02Q1PTC TO12SP9-03Q1PTC TO12SP9-05Q1PTC TO12SP9-10Q1PTC TO12SP9-15Q1PTC TO12SP9-E5Q1GCC

YMC Accura Triart 
Bio C4

2.1 TB30SP9-02Q1PTC TB30SP9-03Q1PTC TB30SP9-05Q1PTC TB30SP9-10Q1PTC TB30SP9-15Q1PTC TB30SP9-E5Q1GCC

3 µm HPLC columns (max. pressure 20-30 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridges**  
with 10 mm length

50 75 100 150 250 pack of 5

Hydrosphere  
C18

2.1
3.0
4.6

HS12S03-05Q1WT
HS12S03-0503WT
HS12S03-0546WT

HS12S03-L5Q1WT
HS12S03-L503WT
HS12S03-L546WT

HS12S03-10Q1WT
HS12S03-1003WT
HS12S03-1046WT

HS12S03-15Q1WT
HS12S03-1503WT
HS12S03-1546WT

HS12S03-25Q1WT
HS12S03-2503WT
HS12S03-2546WT

HS12S03-01Q1GC
HS12S03-0103GC
HS12S03-0104GC

5 µm HPLC columns (max. pressure 20–25 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridges**  
with 10 mm length

50 75 100 150 250 pack of 5

Hydrosphere  
C18

2.1
3.0
4.6

HS12S05-05Q1WT
HS12S05-0503WT
HS12S05-0546WT

HS12S05-L5Q1WT
HS12S05-L503WT
HS12S05-L546WT

HS12S05-10Q1WT
HS12S05-1003WT
HS12S05-1046WT

HS12S05-15Q1WT
HS12S05-1503WT
HS12S05-1546WT

HS12S05-25Q1WT
HS12S05-2503WT
HS12S05-2546WT

HS12S05-01Q1GC
HS12S05-0103GC
HS12S05-0104GC

**Guard cartridge holder required, part no. XPGCH-Q1 (for EMEA)/XPGCHP1 (outside EMEA)

3 µm bioinert coated HPLC columns (max. pressure 45 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridges*  
with 5 mm length

50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart
C18

2.1
4.6

TA12S03-05Q1PTC
TA12S03-0546PTC

TA12S03-10Q1PTC
TA12S03-1046PTC

TA12S03-15Q1PTC
TA12S03-1546PTC

TA12S03-E5Q1GCC
TA12S03-E546GCC

YMC Accura Triart  
Bio C18

2.1
4.6

TA30S03-05Q1PTC
TA30S03-0546PTC

TA30S03-10Q1PTC
TA30S03-1046PTC

TA30S03-15Q1PTC
TA30S03-1546PTC

TA30S03-E5Q1GCC
TA30S03-E546GCC

YMC Accura Triart  
C8

2.1
4.6

TO12S03-05Q1PTC
TO12S03-0546PTC

TO12S03-10Q1PTC
TO12S03-1046PTC

TO12S03-15Q1PTC
TO12S03-1546PTC

TO12S03-E5Q1GCC
TO12S03-E546GCC

YMC Accura Triart  
Bio C4

2.1
4.6

TB30S03-05Q1PTC
TB30S03-0546PTC

TB30S03-10Q1PTC
TB30S03-1046PTC

TB30S03-15Q1PTC
TB30S03-1546PTC

TB30S03-E5Q1GCC
TB30S03-E546GCC

*Guard cartridge holder required, part no. XPCHUHP
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IP-RP – ORDERING INFORMATION

**Guard cartridge holder required, part no. XPGHFSP20ID (20 mm ID) XPGHFSP30ID (30 mm ID)
***no holder required for 50 mm

5 µm YMC-Actus high-throughput (semi)preparative columns (max. pressure 20–30 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridge**  
with 10 mm length

50 75 100 150 250 pack of 2

YMC-Triart 
C18

20
30
50

TA12S05-0520WX
TA12S05-0530WX
TA12S05-0553DX

TA12S05-L520WX
TA12S05-L530WX

–

TA12S05-1020WX
TA12S05-1030WX
TA12S05-1053DX

TA12S05-1520WX
TA12S05-1530WX
TA12S05-1553DX

TA12S05-2520WX
TA12S05-2530WX
TA12S05-2553DX

TA12S05-0120CCN
TA12S05-0130CCN

TA12S05-0553DXG***

YMC-Triart 
Bio C18

20
30
50

TA30S05-0520WX
TA30S05-0530WX
TA30S05-0553DX

TA30S05-L520WX
TA30S05-L530WX

–

TA30S05-1020WX
TA30S05-1030WX
TA30S05-1053DX

TA30S05-1520WX
TA30S05-1530WX
TA30S05-1553DX

TA30S05-2520WX
TA30S05-2530WX
TA30S05-2553DX

TA30S05-0120CCN
TA30S05-0130CCN

TA30S05-0553DXG***

YMC-Triart 
C8

20
30
50

TO12S05-0520WX
TO12S05-0530WX
TO12S05-0553DX

TO12S05-L520WX
TO12S05-L530WX

–

TO12S05-1020WX
TO12S05-1030WX
TO12S05-1053DX

TO12S05-1520WX
TO12S05-1530WX
TO12S05-1553DX

TO12S05-2520WX
TO12S05-2530WX
TO12S05-2553DX

TO12S05-0120CCN
TO12S05-0130CCN

TO12S05-0553DXG***

YMC-Triart 
Bio C4

20
30
50

TB30S05-0520WX
TB30S05-0530WX
TB30S05-0553DX

TB30S05-L520WX
TB30S05-L530WX

–

TB30S05-1020WX
TB30S05-1030WX
TB30S05-1053DX

TB30S05-1520WX
TB30S05-1530WX
TB30S05-1553DX

TB30S05-2520WX
TB30S05-2530WX
TB30S05-2553DX

TB30S05-0120CCN
TB30S05-0130CCN

TB30S05-0553DXG***

Hydrosphere  
C18

20
30

HS12S05-0520WX
HS12S05-0530WX

HS12S05-L520WX
HS12S05-L530WX

HS12S05-1020WX
HS12S05-1030WX

HS12S05-1520WX
HS12S05-1530WX

HS12S05-2520WX
HS12S05-2530WX

HS12S05-0120CCN
HS12S05-0130CCN

5 µm bioinert coated HPLC columns (max. pressure 10-45 MPa)

Phase
Column  

ID
[mm]

Column length
[mm]

Guard cartridges*  
with 5 mm length

50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart 
C18

2.1
4.6
10

TA12S05-05Q1PTC
TA12S05-0546PTC

–

TA12S05-10Q1PTC
TA12S05-1046PTC
TA12S05-1010PTC

TA12S05-15Q1PTC
TA12S05-1546PTC
TA12S05-1510PTC

TA12S05-E5Q1GCC
TA12S05-E546GCC

–

YMC Accura Triart 
Bio C18

2.1
4.6
10

TA30S05-05Q1PTC
TA30S05-0546PTC

–

TA30S05-10Q1PTC
TA30S05-1046PTC
TA30S05-1010PTC

TA30S05-15Q1PTC
TA30S05-1546PTC
TA30S05-1510PTC

TA30S05-E5Q1GCC
TA30S05-E546GCC

–

YMC Accura Triart 
C8

2.1
4.6
10

TO12S05-05Q1PTC
TO12S05-0546PTC

–

TO12S05-10Q1PTC
TO12S05-1046PTC
TO12S05-1010PTC

TO12S05-15Q1PTC
TO12S05-1546PTC
T012S05-1510PTC

TO12S05-E5Q1GCC
TO12S05-E546GCC

–

YMC Accura Triart 
Bio C4

2.1
4.6
10

TB30S05-05Q1PTC
TB30S05-0546PTC

–

TB30S05-10Q1PTC
TB30S05-1046PTC
TB30S05-1010PTC

TB30S05-15Q1PTC
TB30S05-1546PTC
TB30S05-1510PTC

TB30S05-E5Q1GCC
TB30S05-E546GCC

–

*Guard cartridge holder required, part no. XPCHUHP

Bioinert  
semi-preparative  

columns are  
available on 

request.
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AEX – ORDERING INFORMATION

3 µm bioinert coated HPLC columns (max. pressure 15–30 MPa)

Phase
Column 

ID
[mm]

Column length 
[mm]

Guard cartridges*
with 5 mm length

20 30 50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura 
BioPro IEX QF

2.1
4.6

QF00S03-02Q1PTC
–

QF00S03-03Q1PTC
–

QF00S03-05Q1PTC
QF00S03-0546PTC

QF00S03-10Q1PTC
QF00S03-1046PTC

QF00S03-15Q1PTC
QF00S03-1546PTC

QF00S03-E5Q1GCC
QF00S03-E546GCC

6 μm non-porous (bioinert coated) semiprep. columns (max. pressure 3-9 MPa)

Phase
Column 

ID
[mm]

Column length  
[100 mm]

stainless steel bioinert coated stainless steel

(YMC Accura) 
BioPro IEX QF

10
20
30

QF00S06-1010WT
QF00S06-1020WT
QF00S06-1030WT

QF00S06-1010PTC
QF00S06-1020PTC
QF00S06-1030PTC

5 µm bioinert coated HPLC columns (max. pressure 10–30 MPa)

Phase
Column 

ID
[mm]

Column length
[mm]

Guard cartridges*
with 5 mm length

50 100 150 250 pack of 3 (EMEA)
1 piece (outside 

YMC Accura 
BioPro IEX QF

2.1
4.6

QF00S05-05Q1PTC
QF00S05-0546PTC

QF00S05-10Q1PTC
QF00S05-1046PTC

QF00S05-15Q1PTC
QF00S05-1546PTC

–
QF00S05-2546PTC

QF00S05-E5Q1GCC
QF00S05-E546GCC

*Guard cartridge holder required, part no. XPCHUHP
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SEC – ORDERING INFORMATION

2 µm UHPLC columns (max. pressure 45 MPa)

Phase
Column 

ID
[mm]

Column length 
[mm]

Guard cartridges*
with 10 mm length

150 300 pack of 5

YMC-Pack  
Diol-200

4.6 DL20S02-1546WT DL20S02-3046WT DL20S02-0104GC

YMC-Pack  
Diol-300

4.6 DL30S02-1546WT DL30S02-3046WT DL30S02-0104GC

*Guard cartridge holder required, part no. XPGCH-Q1 (for EMEA)/XPGCHP1 (outside EMEA)

*Guard cartridge holder required, part no. XPGCH-Q1 (for EMEA)/XPGCHP1 (outside EMEA)
**no holder required for 30 x 8 mm ID guard columns (1 piece)

recommended column coupler part no. XRCP1602 (for 8 mm ID) and XRCP1605 (for 10 mm ID)

Phase
Column 

ID
[mm]

Column length 
[mm]

Guard cartridges*
with 10/30 mm length

250 300 pack of 5

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

DL12S05-0104GC
–

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

DL20S05-0104GC
–

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

DL30S05-0104GC
–

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

5 µm HPLC columns (max. pressure 20 MPa)

*Guard cartridge holder required, part no. XPGCH-Q1 (for EMEA)/XPGCHP1 (outside EMEA) 
**no holder required for 30 x 8 mm ID guard columns (1 piece)

recommended column coupler part no. XRCP1602

Phase
Column 

ID
[mm]

Column lengt 
 [mm]

Guard cartridges*
with 10/30 mm 

length

150 250 300 pack of 5

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 (max. pressure 20 MPa)

Bioinert  
SEC columns  
are available  
on request.

41

YMC Oligonucleotide Columns



FURTHER DIMENSIONS AND GUARD CARTRIDGES  
AVAILABLE IN REGULAR STAINLESS-STEEL HARDWARE.

The following brands, trademarks, or service marks are the 
property of the listed company and/or its subsidiaries.
Acquity, BEH, XBridge are trademarks of Waters Corp.
AdvanceBio is a trademark of Agilent Technologies Inc.
DNAPac is a trademark of Thermo Fisher Scientific Inc.
Every effort has been taken to ensure this list is accurate at 
the time of creating this brochure.

1.9 µm bioinert coated UHPLC columns (max. pressure 100 MPa)

Phase
Column 

ID 
[mm]

Column length 
[mm]

Guard cartridges*
with 5 mm length

50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart 
Diol-HILIC

2.1 TDH12SP9-05Q1PTC TDH12SP9-10Q1PTC TDH12SP9-15Q1PTC TDH12SP9-E5Q1GCC

3 µm bioinert coated HPLC columns (max. pressure 45 MPa)

Phase
Column 

ID 
[mm]

Column length 
[mm]

Guard cartridges*
with 5 mm length

50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart 
Diol-HILIC

2.1
4.6

TDH12S03-05Q1PTC
TDH12S03-0546PTC

TDH12S03-10Q1PTC
TDH12S03-1046PTC

TDH12S03-15Q1PTC
TDH12S03-1546PTC

TDH12S03-E5Q1GCC
TDH12S03-E546GCC

5 µm bioinert coated HPLC columns (max. pressure 45 MPa)

Phase
Column 

ID 
[mm]

Column length 
[mm]

Guard cartridges*
with 5 mm length

50 100 150 pack of 3 (EMEA)
1 piece (outside EMEA)

YMC Accura Triart 
Diol-HILIC

2.1
4.6

TDH12S05-05Q1PTC
TDH12S05-0546PTC

TDH12S05-10Q1PTC
TDH12S05-1046PTC

TDH12S05-15Q1PTC
TDH12S05-1546PTC

TDH12S05-E5Q1GCC
TDH12S05-E546GCC

*Guard cartridge holder required, part no. XPCHUHP

HILIC – ORDERING INFORMATION
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Oligonucleotides have become more important for medical 
applications, currently they are used to treat several diseases. 
Therefore, robust and highly sensitive analysing methods 
are required. Meanwhile ion pair reversed phase liquid 
chromatography (IP-RP) and anion exchange chromatography 

(AEX) seem to be the gold standards for the characterisation 
of oligonucleotides and their by-products. In addition, 
hydrophilic interaction liquid chromatography (HILIC) can 
provide an alternative approach due to the highly polar nature 
of oligonucleotides. 

HILIC analysis of oligonucleotides using different 
bioinert columns

The conventionally used materials for tubing and column 
hardware pose a special challenge for the analysis of 
oligonucleotides. Stainless steel provides mechanical 
resilience and compatibility with most solvents although 
many eluents such as methanol or acetonitrile can cause 
corrosion. The resulting positively charged surface can lead 
to metal leaching as well as undesired ionic interactions with 
the analytes. Electron rich analytes such as oligonucleotides 
can be irreversibly adsorbed. This non-specific adsorption 

has a negative influence on recovery and peak shape. 
This effect is even more critical when working at low to 
neutral pH, as metals are more electropositive under these 
conditions.
To overcome this problem HPLC systems and columns 
can be passivated with strong acids or pre-conditioned 
with a similar sample. However, these procedures are time 
consuming and a recurring task. Furthermore, a change of 
sample can lead to non-specific adsorption again.

Bioinert column options

A much more robust and simple solution is to use a fully 
bioinert system and bioinert column hardware. The column 
body represents more than 70% of the surface that the 
analytes get in touch with [1]. Consequently, a bioinert 
column body and frits will provide a distinct improvement in 
performance. Therefore, YMC offer two bioinert hardware 
options: YMC-Accura Triart (U)HPLC columns with a bioinert 
coating of the column body and frits and YMC-Triart metal-
free (U)HPLC columns with a PEEK-lining and PEEK frits.

Their main difference is their hydrophobicity: YMC-Accura 
Triart columns are less hydrophobic compared to YMC-Triart 
metal-free columns. Further, YMC-Accura Triart columns offer 
a more robust end fitting without any preferences regarding 
connection – in contrast to the PEEK-lined columns which 
require special connecting options such as MarvelXACT 
connectors. These are also available with a bioinert PEEK 
layer or a PEEKsil capillary.
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The natural structure of siRNA with an electron-rich 
anionic phosphate backbone hampers its cellular up-

take and is responsible for a poor pharmacokinetic profile.  
The additional resistance towards nuclease-mediated 
degradation led to the development of chemical modifica-
tions of the nucleotides structure. A common option is the 
introduction of synthetic artificial linkages such as phos-
phorothioate linkages (PS) instead of the natural phos-
phodiester linkages (PO). The exchange of the oxygen 
atom with sulphur in PS linkages decreases the polarity 
of the nucleotides and sensitivity to enzymatic degrada-
tion. As a result, PS oligonucleotides are more commonly 
synthesized and used for in vivo and in vitro applications.
The chemical synthesis of oligonucleotides is a multistep 
process, where the nucleotide chain is extended succes-

sively. During synthesis, impurities with only minor struc-
tural differences such as shortmers (n-x) and longmers 
(n+x) can accumulate. Therefore, the purity and quality 
of oligonucleotides needs to be controlled closely since 
impurities can affect their efficacy. The analysis of oligo-
nucleotides is highly challenging due to their negatively 
charged phosphate groups in the backbone. Ion pair re-
versed phase liquid chromatography (IP-RP) is considered 
the gold standard for oligonucleotide analysis. The selec-
tion of several parameters such as pH, gradient and col-
umn temperature highly influences the performance. Also 
the choice of ion pair reagent, pore size and hardware 
plays an important role. This technical note demonstrates 
the most important factors that need to be considered  
regarding the analysis of oligonucleotides by IP-RP.

How to influence oligonucleotide analysis by IP-RP

Figure 1: RNAs with phosphodiester linkage (All PO) and with sulphur modified phosphorothioate linkage (All PS).

1. Effect of ion pair reagents and pH on oligonucleotide separation
Chromatographic separation of charged biomolecules by 
RP is challenging because they are not retained sufficient-
ly on the column. Since oligonucleotides possess an ionic 
structure, ion pairing reagents with an opposite charge 
need to be added to the mobile phase. Their hydropho-
bic part of the agent bonds to the hydrophobic station-
ary phase while the charged part pairs with the analytes 
from the mobile phase. This results in the oligonucleotides 
being retained on the stationary phase and separated 
by length, type and presence of modifications. Triethyl-

amine (TEA) is frequently used as the ion pair agent and is  
often combined with the acidic counterion 1,1,1,3,3,3-hexa-
fluoro-2-propanol (HFIP) and methanol as organic modifi-
er. The advantage of this mobile phase composition is its 
compatibility with electrospray ionisation mass spectro- 
metry (ESI-MS). This is based on the higher volatility of 
HFIP, which results in faster evaporation of HFIP com-
pared to TEA during ESI. The pH in the droplets increas-
es and the TEA-paired oligonucleotide dissociates in the 
source so that the detectability is increased. 
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Small interfering RNAs (siRNAs) usually occur as 
oligonucleotide duplexes. They can be analysed under non-
denaturing conditions so that duplex formation is assured 
and excessive single-strands are detected. Alternatively, 
analysis of siRNAs can be conducted under denaturing 

conditions so that both sense and antisense strands are 
monitored. Analysis of siRNA under denaturing and non-
denaturing conditions can be achieved by ion pair reversed 
phase high performance liquid chromatography (IP-RP 
HPLC). Several parameters influence siRNA separation:

1. Column temperature – key factor for the denaturation of siRNA
2. Ion pair reagents and acids – affect double-strand stability and separation efficiency

This technical note introduces all relevant aspects of denaturing and non-denaturing IP-RP HPLC. As a sample the 
siRNA duplex targeting the firefly luciferase gene GL2 was used (table 1). The siRNA consists of 19 nucleotides.

How to choose the optimum conditions for analysis 
of denatured or non-denatured siRNA duplexes

1. Choosing the optimum column temperature
At high temperatures, double-stranded oligonucleotides 
dissociate. The denaturation temperature of siRNAs de-
pends on their length and composition. On-column dena-
turation can be observed by a peak shift since oligonucle-
otide duplexes adhere stronger to the stationary phase so 
that single-strands elute earlier. Therefore, it is useful to 
determine the denaturation temperature of the RNA sample.  
Of course, LC can help to monitor the transition. 

In figure 1, the different states of the siRNA at different tem-
peratures are visible. At an elevated temperature of 65 °C, 
the double-stranded oligonucleotide is separated into two 
single-strands. The retention corresponds to the two sin-
gle-strands analysed separately. At 45 °C the siRNA is par-
tially degraded and the retention time increases. At 25 °C 
non-denatured siRNA is detected, which elutes significantly 
later from the stationary phase.

siRNA
 5’-CGU ACG CGG AAU ACU UCG AdTdT-3’ sense strand

 3’-dTdTGCA UGC GCC UUA UGA AGC U-5’ antisense strand

Table 1: Oligonucleotide sequence

Table 2: Overall chromatographic conditions unless otherwise stated.

*1,1,1,3,3,3-hexafluoro-2-propanol

Column: YMC-Accura Triart Bio C18 (1.9 µm, 30 nm), 50 x 2.1 mm ID
Part No.: TA30SP9-05Q1PTC
Eluent: A) 8 mM alkylamine - 100 mM HFIP* (pH 8)
 B) methanol
Gradient: 1%B/min (initial = 3%B)
Flow rate: 0.42 mL/min
Temperature: 65 °C, 45 °C or 25 °C
Detection: UV at 260 nm
Injection: 1 µl (5 nmol/mL)
Sample: siRNA duplex, sense strand, antisense strand

Expert tip
The phosphate-rich backbone of siRNA molecules enables the siRNA to adhere to metal surfaces, including 
column hardware. To prevent metal surface interaction, all experiments were conducted with a bioinert 
YMC-Accura Triart Bio C18 column. The bioinert surface coating of column body and frit considerably 
increases the sensitivity and sample recovery.
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APPLICATION NOTE

RP analysis of RNA markers using  
YMC Accura Triart Bio C4
 Today, oligonucleotides have become more and more 

important in genetic testing, research, and forensics.  
To date a variety of oligonucleotide-based approaches 
have been developed for different pharmaceutical 
applications. Therefore, clean and reliable oligonucleotide 

standards are necessary for various analytical methods. 
One of these standards are RNA markers which are 
RNA fragments of a certain size which are used in 
gel electrophoresis to estimate the size of other RNA 
fragments.

Figure 1: Gel electrophoresis.

The electron-rich backbone of oligonucleotides can cause 
irreversible adsorption on metal parts. This is a major 
issue for reversed phase liquid chromatography analyses 
as standard equipment and hardware such as tubing, frits 
or the standard column-body is made from stainless steel. 
The oligonucleotides bind through ionic interactions with 
the positively charged metal oxide layer of the metallic 

surfaces. This effect is enhanced when working at low 
to neutral pH as metals become more electropositive.  
To overcome these challenges bioinert systems and 
columns such as the recently introduced YMC Accura 
Triart columns are beneficial. YMC Accura Triart columns 
have a bioinert coating on all surfaces, including the frits, 
to prevent any unwanted ionic interactions.
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