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S3 2.0%X35 (Y)S12S03-H502WT ProC18 S5 20X 50 (X)$12505-0520WX SEPARATION TECHNOLOGY
2.0%50 (Y)$12503-0502WT Hydrosphere C18 20X 100 (X)S12505-1020WX
2.0%X75 (Y)S12503-L502WT 30X 50 (X)$12505-0530WX
2.0X 100 (Y)S12503-1002WT 30x75 (X)S125051530WX
2.0X 150 (Y)$12503-1502WT 30X 100 (X)S12505-1030WX
3.0x50 ¥)$12503-0508WT Pro C18 RS S5 20% 50 RS08505-0520WX
3.0x100 (1)S12503-1003WT 20X 100 RS08505-1020WX
3.0X 150 (Y)$12503-1503WT 20x75 RS08505.0530WX
4.6X35 Y)S12503-H546WT
4.6X50 :Y:s 12503-0546WT SOX 1T RS08S05L530WX
4.6X75 (Y)S12503-L546WT 3050 RS08S05-1030WX
46X 100 ()512503-1046WT ProC8 S5 20X 100 0512505-0520WX
4.6X150 (Y)S12503-1546WT 20x 100 O512505-1020WX
S5 1.0X 150 (Y)S12505-1501WT 30%50 OS512505-0530WX
1.0X250 (Y)$12505-2501WT 30%X75 0512505-L530WX
1.5%150 (Y)S12505-15P5WT 30X 100 0512505-1030WX
1.5%250 Y)S12505-25P5WT i X)=A:Pro C18, H:Hydrosphere C18
2.0%50 :Y:smsos-osozwr Guard Cartridge Column " ) o
20%75 (Y)S12505-1502WT (Inner diameter 1.0, 1.5, 2.0 mm : 2-pack Inner diameter 4.0 mm : 3-pack)
20x100 PR matera o ar) . merdomoteneng __Product code
3050 (Y]S12505.0503WT ProC18 s3 1.0X10 (X)$12503-0101CC
3.0X 150 (¥)512505-1503WT Hydrosphere C18 1.5X10 (X)S12S03-01P5CC
3.0%250 (Y)S12505-2503WT 2.0x10 (X)$12503-0102CC
4.6X50 (Y)512505-0546WT 40%23 (X)$12503.G304CC
4.6X75 (Y)S12505-L546WT S5 1.0x10 (X)S12505-0101CC
4.6 X100 (Y)S12505-1046WT 1.5X10 (X)$12505-01P5CC
4.6X150 (Y)S12505-1546WT 2.0%10 (X)$12505-0102CC
4.6X 250 (Y)S12505-2546WT 4.0%23 (X)$12505-G304CC
6.0X150 (Y)S12505-1506WT Pro C18 RS s3 1.0X10 RS08503-0101CC
(Y)=O:Pro C8.B:Pro C4 1.5%10 RS08503-01P5CC
2.0%10 RS08503-0102CC
4.0%23 RS08503-G304CC
Preparative Column s5 1.0%10 RS08505-0101CC
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S-10 20X 100 AS12S11-1020WT before using this product for the first time (Y)=O:Pro C8.B:Pro C4
20X 150 AS12511-1520WT ,
20X 250 AS12511-2520WT Cartridge Holder
20X 500 AS12S511-5020WT Product code
30x150 ASI2ST1-1530WT Semi-micro Guard Cartridge Holder
30X 250 AS12511-2530WT (for 1.0, 1.5. 2.0 mmiD) XPCHSMW.
30500 AS12511-5030WT Guard Cartridge Holder
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50X 500 AS12511-5051AR
Hydrosphere C18 S5 10X 150 HS12505-1510WT Preparative Guard Column
10X 250 HS12505-2510WT i Clesi ,
20X 100 HS12S05-1020WT r?’laaﬁglr?agl Par‘EIE.:i)SIZe inner diacn?:aut;nrilzlrf:th(mm) [FlEElLE GosE
20X 150 HS12505-1520WT ProC18 S5 10X 30 AS12505-0310WTG
20X 250 HS12505-2520WT 20X 50 AS12505.0520WTG
ProC18 RS S5 10X 150 RS08505-1510WT 30X 50 AS12505-0530WTG
10X 250 RS08505-2510WT S10 20X 50 AS12511-0520WTG
20X 100 RS08505-1020WT 30X 50 AS12511-0530WTG
20X 150 RS08S05-1520WT 50X 50 AS12511-0551ARG
20X 250 RS08505-2520WT Hydrosphere C18 s5 10X 30 HS12505-0310WTG
Pro C8 S5 20X 250 0512505-2520WT 20X 50 HS12505-0520WTG
Pro C4 S5 20X 250 BS12505-2520WT Pro C18 RS s5 10X 30 RS08505-0310WTG
20X 50 RS08505-0520WTG
Pro C8 S5 20X 50 0512505-0520WTG
Pro C4 S5 20X 50 BS12505-0520WTG
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High Performance Reversed Phase Columns

Fro
Sseries

Pro series products of guaranteed

quality are available on a world-wide basis

Pro series products begin with a base material in which pore size
and pore volume are strictly controlled, and the level of metal
contamination is carefully minimized. The processes used for
stationary phase synthesis and end-capping are standardized
and meticulously controlled - delivering separation
reproducibility not only batch-to-batch, but year-to-year as well.
The Pro series quality guarantee spans 5 types of columns: 3
types of ODS (C18) with different characteristics in separation,
C8, and C4. Pro series products can be used in production, R&D,
and quality control because the same supply of guaranteed
performance and quality are available world-wide.

m Five reversed phase chemistries : C18 (three types), C8, and C4

m Very low metal impurities

® Thorough and complete end-capping

m Excellent separation of basic compounds

m Useful for LC/MS

m Excellent durability and reproducibility

m Batch and column reports enclosed with each column

m Suitable for use in production, research and development, and quality control

sonsLsloeIRY)

Characteristics of Pro series -«----eoe-- 1-8
Types and specifications
Quality control system
Excellent peak shape
Superior durability
3 types of ODS with different separation characteristics, C8, C4

YMC-UltraHT Pro C18 &

Types of

Pro series

Ultra Fast LC

YMC-UltraHT Pro C18

YMC-UltraHT Pro C18 is an ODS bonded-phase based
on highly efficient 2 um spherical silica particles. This
column is specifically designed for high-speed and
high-throughput analysis in various fields such as
pharmaceuticals, foods and environmental. Easy
method transfer from conventional HPLC to Ultra Fast

LC is available without changing elution conditions. E
a
a

~
Ultra Fast LC

YMC-UltraHT Hydrosphere C18

YMC-UltraHT Hydrosphere C18 is an ODS bonded-
phase based on highly efficient 2 um spherical silica
particles. It is designed to maintain hydrophilicity of the
gel and deactivate the silica surface. This column is
suitable for high-throughput separation of food compo-
nents or drug metabolites which are difficult to separate
with standard-type ODS.

m]

Standard ODS

YMC-Pack Pro C18

YMC-Pack Pro C18 is a monomeric, high performance
ODS column with standard hydrophobicity as well as
high resolution, durability and reproducibility. This
column can be used universally, and applied as the first
choice column in almost all fields such as pharmaceuti-

cals, agricultural chemicals, foods and natural products.
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Low carbon type ODS

Hydrosphere C18

Hydrosphere C18 is an ODS column designed to have
the highest hydrophilicity and deactivated silica
surface. This column can be used even in conditions
with 100% water, where a universal ODS performs
suboptimally. Hydrosphere C18 can be applied to

separate hydrophilic compounds.
Erﬁﬁ
o

High carbon type ODS

YMC-Pack Pro C18 RS

YMC-Pack Pro C18 RS is a polymeric, high carbon ODS
column with high separation capacity and high durabil-
ity. This column can be applied especially to separate
various compounds with small differences in hydropho-
bicity. Pro C18 RS columns may be used across a broad
pH range (1-10) adding to the column’s ability to provide
unigue selectivity by varying conditions of pH.

=

High durability preparative columns

YMC-Actus series

YMC-Actus series columns are semi-preparative HPLC
columns that have excellent column durability and
efficiency resulting from the use of axial compression
technology. YMC-Actus series columns show high durabil-
ity under high flow rate or steep gradient conditions and
are ideal for milligram scale preparative HPLC of various

compounds.
a
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C8.C4

YMC-Pack Pro C8 &
YMC-Pack Pro C4

YMC-Pack Pro C8 and C4 are columns of lower hydro-
phobicity than ODS, and have different separation
characteristics such as hydrogen bonding capacity and
planar cognitive ability. These columns can be used to
shorten analysis time and separate compounds with
large differences in hydrophobicity where ODS would

give excessive analysis time. g
a
m]

Hydrosphere C18 -+ 9-12
YMC-PaCk P,—O C18 SOOI C 0000000 13’ 14
Hydrosphere C18 «+«ooevooeeee 15,16

YMC-Pack Pro C18 RS
YMC-Pack Pro C8 & C4
Semi-micro columns for LC/MS
Preparative columns

Ordering information

Specifications

UltraHT Pro C18 UltraHT Hydrosphere C18  Pro C18 Hydrosphere C18  Pro C18 RS Pro C8 Pro C4

Particle size (um) 2 2 3,5,10 3,5 3,5 3,5 3.5
Pore size (nm) 12 12 12 12 8 12 12
Specific surface area(m?;g) 330 330 330 330 510 330 330
Carbon content 16% 12% 16% 12% 22% 10% 7%
Bonding type Monomeric Maonomeric Maonomeric Monomeric Polymeric | Monomeric | Monomeric
pH range 2-8 2-8 2-8 2-8 1-10 2-75 2-75
Characteristics | Ultra FastLC U\trafast LC Standard for Hydrophilic High durability D'\ffererjt seoarat'\on
Standard for Hydrophilic compounds compounds characteristics from ODS

poe



Characteristics of Pro series

= Strict quality control is conducted in the
Qual Ity COntrOI manufacturing of the silica support material, bonding
of the stationary phase, end-capping, and column
System packing operations to supply high performance
columns of stable quality over a long period of time

Silica support material Silica Support Material (5 um. 12 nm)

The physical properties of silica gel have a great effect
on the separation behavior and performance of the
bonded packing. To ensure the highest quality, physical
properties such as particle size, particle surface area,
pore size distribution, pore volume, and level of metals
contamination must be strictly controlled.

<Physical properties (ProC18, 5 um) >

Particle size

Specific surface area

£ o 5
£ 100 3 600
3 90 £
= 80 £ 500
[0} . @
N 70+ S 400t
2 60| @
o > P ...00‘00.00.0.000“‘
S 500 o6 6 06 6 6 ¢ ¢ ¢ 6% ¢ 0 0606 4 90 4 ¢4 83007
% 4.0 - = L
Q 30 3200
(0] [
g 20 2 100
S 10 S
g 00 L L L L L L L L L L L L L L L L L Il Il 8 0 L L L L L L L L L L L L L L L L L I I
< 123456 7 8 910111213 14 15 16 17 18 19 20 1] 12 3 45 6 7 8 91011 12 13 14 15 16 17 18 19 20
Lot Number Lot Number
Pore size Pore volume
—~ 250 20
£ 5
= 200 | L
8 E 15
® 150 o
g100,”“’000’00“”00000 g1~0’00000000000000000000
o S
g sof © 05
] g
= L L L L L L L L L L L L L L L L L L L
T O S a5 6 7 8 9101 1213 14 15 16 17 18 19 20 0.0 e
12 3456 7 8 91011 12 13 14 15 16 17 18 19 20
Lot Number Lot Number
; Level of metals contamination
r msseC TN RERORT =
——— iEenders) £ 100
e T T S
= oy ol E = 80 -
— phe o anE L @
2 - o 2
: = - E g0 -
e—— = @ =
=l e 2
—, EE, £ 4+
= == = s
Q [
— 2 20
s gleie e 0,0t 00,000,000, 0, 0,00 0,0
s 12 3 45 6 7 8 9 1011 1213 14 15 16 17 18 19 20
Lot Number

Inspection report

e

Packing material
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Excellent reproducibility of Pro C18 is shown not only
in the separation of hydrophobic compounds but also in Test A Test B
that of hydrophilic, basic, and acidic compounds.
1. Uracil o 1. Caffeine
2. 4-n-Butoxybenzoic acid 2. Pyridine
3. Ethylbenzene 3. Phenol
4. n-Propylbenzene
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Packed column

Theoretical plate number of Pro series ODS packed columns is maintained in a very narrow range.

Actual results of theoretical plate number of
Pro C18 5 um, 150%X4.6 mml.D.
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Excellent peak
shape

Residual silanols on reversed phase columns cause
adsorption and peak tailing of basic compounds. Therefore,
reversed phase columns are end-capped in order to
minimize these undesirable secondary interactions.

Pro series columns are thoroughly end-capped and basic
compounds show excellent peak shapes.

Coordination and acidic compounds, often subject to
interactions with metals on competitive columns, show
excellent peak shapes with no secondary interactions on
Pro series columns. Pro series columns produce stable
separations on all types of compounds.

Advanced end-capping technology

Acidic compounds

Pro series columns are end-capped by our proprietary technique using Lewis acid/base chemistry. The chromatogram
below shows pyridine, a compound used to demonstrate silanol activity. Pyridine tails on the competitive columns
due to the presence of accessible silanols while the Pro C18 column shows improved peak shape.

ProC18 1

$§991102D

N(1) 6600
Tf(1) 1.48

Brand I1 2
1
N(1) 2100
Tf(1) 2.36
1. Pyridine
2. Phenol
Column :150 X 4.6 mm |.D.
I [ ‘ . Eluent : methanol/water (30/70)
0 5 10 min Flow rate  : 1.0 mL/min
S991104A Temperature : 37°C
Detection  : UV at 254 nm

Basic compounds/Coordination compounds

Chlorpheniramine (peak1) is a basic compound often exhibiting tailing on competitive columns. Quinizarin
(peak 3) is a coordination compound commonly used to evaluate column characteristics. Note the excellent
peak shape exhibited by these compounds on Pro series columns.

Pro C18 RS
! 2
3
TH(1) 1.27
Ti(2) 1.04
TH(3) 1.00
6 1b 2‘0 3‘Omin
JO30124E
Brand 14
2 TH(1) 2.83
3 Ti@2) 1.05
TH(3) 1.05
1
| 1 |
10 20 min

J030127D

g

Pro C18

.

TH(1) 1.32
TH(2) 1.09
TH(3) 1.07

|
0

J030124G

10

Brand F1

|
0

J030127C

|
20min

o 3 TH(1) 470

10

Ti(2) 1.03
Ti(3) 1.06

|
20 min

Hydrosphere C18
1.
3
2 a
1 CHOHaCHNLo
PXT2NNCHg
TH(1) 1.41
Ti(2) 1.04 c
Ti(3) 1.01 Chlorpheniramine
2.
L COO(CHz)3CHs
6 1‘0 mein
J030124C
n-Butylbenzoate (I.S.)
Brand D3
3.
2 TH(1) 2.99 O OH
T(2) 1.21 )
R L0
3 )
O OH
1 Quinizarin
Column 1150 X 4.6 mml.D.
Eluent : 20 mM KH2PO4-K2HPO4 (pH 6.9)/methanol (30/70)
Flow rate :1.0 mL/min
| | | Temperature : 37°C
0 10 20 min Detection : UV at 254 nm
J030128D

These chromatograms show the separation of food additives. Dehydroacetic acid, a compound that can
exhibit peak tailing on competitive columns, shows excellent peak shape on Pro series columns.

Pro C18 RS
1 2
3
Tf(3) 1.07
1
: : 1b 1‘5 min
J030115L
Brand F1
1 2
3
T(3) 1.68
e
: : 1b 1‘5 min

J030109G

Superior
durability

ProC18 Hydrosphere C18
1 4 2
3 3
Tf(3) 1.28 T(3) 1.23
U 1
| | | | | | | |
10 15 min 0 10 15 min
J030110G J030115H
1. COCHs 2. 3.
HsC | O~.0
CH3CH=CHCH=CHCOOH In;[COCHs
OH o
p-Hydroxyacetophenone Sorbic acid Dehydroacetic acid
(1.s.)
Column : 150 X 4.6 mml.D.
Eluent : 20 mM CH3sCOONa-CHsCOOH (pH 4.4)/acetonitrile (80/20)
Flow rate : 1.0 mL/min
Temperature : 37°C
Detection : UV at 230 nm

Durability for repetitive analysis

The durability of a Pro C18(3 um) short column used in
repeated analysis is shown below. There is no change found
in the separation even after 5,000 injections (8 hours/day for
5 months) using gradient analysis.

L—ﬁ 1,000th
1st
|

5,000th

4,000th

3,000th

2,000th

6 min

1st
1,000th
2,000th
3,000th
4,000th
5,000th

1

) o ¢
HaC ~, )iN
N
T
PRW,

)
CHs

Pro series columns show great durability for repetitive
analysis due to the thoroughly end-capped packing
material, ultra pure silica gel, and a unique
high-density packing method.

tR(4) N(4) Rs(4-3)
4.06 37,700 11.86
4.05 37,600 11.85
4.05 37,600 11.84
4.05 37,600 11.84
4.06 37,800 11.84
4.06 37,800 11.86
CHs 2.
HzN@somH@

OCHs

Caffeine Sulfamonomethoxine
3. (‘..;HEOH 4. O\\
c=0 c@a
o. CHs «OH ,\7
CHs : )-CHs
HaCO CH2COOH
o
Cortisone Indomethacin
Column : YMC-Pack Pro C18 (3 um,12 nm)

Eluent

Flow rate
Temperature :
Detection

50 X 4.6 mml.D.

: A) water/formic acid (100/0.05)

B) acetonitrile/formic acid (100/0.05)
10-90%B (0-3 min), 90%B (3-5 min),10%B (5-9 min)

: 1.0 mL/min

37°C

: UV at 254 nm

Fos




. Pro series reversed phase columns come in 5 types, . .
3 typeS Of ODS Wlth each showing different carbon content and Hydrogen bond|ng CaDaCIty

. . separation gharactgr_istics _SUCh as hydrophobicity and Hydrogen bonding capacity is evaluated by examining the relative retention coefficient as a(caffeine /
d |ﬂ:erent Separatlon planar cognitive é_\blllty- Th_IS makes method benzene). Among the Pro series, both Hydrosphere C18 with low density of C18, and Pro C4 with short alkyl
. . development easier, allowing the ana_lyst to choose chain, have high hydrogen bonding capacity. Benzene with no polar groups is retained according to
CharaCter|St|CS, the most appropriate cglumn depending on t_he hydrophobicity of the packing. Retention of caffeine and phenol (hydrophilic compounds) is greatly affected
compound characteristics and eluent conditions. by hydrogen bonding capacity, and these packing have similar retention times, but the packings show
C8 C4 Degree of hydrophobicity and planar cognitive ability different selectivity.
’ for each Pro series phase are shown below. -
P o IF Pro C18 RS
Hydrophobicity and planar cognitive ability 3
Hydrophobicity is evaluated by retention coefficient (k') of n-amylbenzene. Pro C18 RS shows the greatest a(1/s) 0.067 /\ —
hydrophobicity followed by Pro C18, Hydrosphere C18, Pro C8 and Pro C4. Pro C18 RS has the highest
planar cognitive ability and Pro C4 the lowest. Pro C8 and Pro C4 have a different eluting order for
triphenylene when compared to ODS materials. Pro C18
1. Cha
HsC. N
54 A a(1/3) 0.106 N/%;h
$000313D &\N N
(I'JHa
Hydrosphere C18 Caffeine
Pro C18 RS Pro C8 1
] 5 a(1/3) 0.142 2 OH
S000313E
3 4 K4 3.62
a(5/3) 0.92
2 5 PI‘O C8 Phenol
4 K'4 12.50
a(5/3) 1.38 a(1/3) 0.113 3.
S990617B @
N Benzene
0 5 10 15 20 25 min 0 5 10 15 20 min Pro C4
J020805E 59906088 Column :150 X 4.6 mm |.D.
A Eluent : methanol/water (30/70)
Fl t : 1.0 mL/mi
a(1/3) 0.157 Te?]!vp;ar;ure :37”(r)n m
S990617A Detection  : UV at 254 nm
0 1‘0 2‘0 3‘0 4‘0 5‘0 min
1 3 5
2 5 3
ProC18 , Comparison of separation selectivity
K4 6.88 Pro C4 The separation characteristics of each column are shown by hydrophobicity and hydrogen bonding capacity
a(5/3) 1.29 as indicators. Among the Pro series ODS packings, Hydrosphere C18 and Pro C18 RS have contrasting
separation characteristics with standard Pro C18 in between. Pro C8 and C4 have different selectivity from
5 ODS. By choosing one from these 5 types of columns, one can easily optimize the separation of polar and
‘_ ‘ ‘ ‘ ‘ non polar compounds.
0 5 10 15 20 min
0208058 1 0.180 -
4 B
g
Hydrophobicity: low
E 0.160 Y Hzgrgzeﬁbbgrtl{jin; capacity: high
alsi9) 0.74 2 o e
1 3 @ ' g 0140 | Hydrosphere C18 e = Develosil C30-UG
2 |° 5 CAPCELL PAK C18 AQ = =Atlantis T8 "y drophobicity: intermediate
Hydrosphere c1 8 é’ 0120 | Hydrogen bonding capacity: middle
. § Pro C8e cemmi 16+ p C.ICSPCELL PAK C18 MGlII Hiydrophobioity: high
8 A @ ﬂnevtsil 0DS-4 Hydrogen bonding capacity: low
k4 5.42 g 0100 ¢ =Hypersil GOLD o o Funison UK-C18 8 C APGELL PAK C18 MGI |
a9 119 | | | | g XTeraMs C18  *XBESCIR, gu  wmightysil Ap.To G14° nertsil 0DS-3 Dgvelosil ODS SR
10 15 min a 0.080 L 1| -column ODS
5990608D 5 »Cadenza CD-C18
%ﬂ TSKgel ODS-100S® = L-column2 ODS
U | S Pro C18 RSe
I B o
6 é 1b 1‘5 2‘0 min 1. Uracil Column 1150 X 4.6 mml.D. .
1020805D 2. n-Butylbenzene Eluent : methanol/water (80/20) Eluent : methanol/water (80/20) [amylbenzene], methanol/water (30/70) [caffeine, benzene]
3. o-Terphenyl Flow rate  : 1.0 mL/min 0.040 - . . . - - ’
4. n-Amylbenzene | Temperature : 37°C 2.00 4.00 6.00 8.00 10.00 12.00 14.00
5. Triphenylene Detection  : UV at 254 nm Hydrophobicity k'(amylbenzene)




YMC-UltraHT
Pro C18 &

Hydrosphere C18

Ultra Fast Separation

® Superior column performance at higher flow rate and
higher pressure

® Useful for reducing analysis time and cost

® Applicable on both conventional HPLC and UHPLC

® Same selectivity and superior peak shape as 3 um or
5 um columns

® Simple method transfer from conventional HPLC ;
no need to change elution conditions

® Useful in high sensitivity analysis with because of sharp
peak shape )

| e

Characteristics of 2 um packing material |

YMC-UltraHT series columns show the same efficiency as sub-2 um columns
for ultra fast LC system and reduce the system pressure significantly.

Van Deemter curves

0.020

Optimum flow rate

for 5 Optimum flow rate for 2 um

0.005 - e

m
73‘ (0.2mL/min for2 mml.D.) (0.3-0.8 mL/min for 2 mml.D.) YMC 5 um

S 00151 L~
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0.000 I I L L L L L L
0 1 2 3 4 5 6 7 8

Interstitial linear velocity (mm/sec)

10

1

80

70 » Brand171.7 um
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40 ~ 2 YMC 2 um }»

applicable 7
30 |- || pressure range -
| for conventional LC|

Column pressure (MPa)

5 6 7 8 9 10 1

Selecting the desired
column dimensions

YMC-UltraHT columns can be
chosen from various sizes depending
upon the application.

) For decreasing solvent E i ILC
Speed and resolution consumption or LC/MS orconventona
(2.0 mml.D)) (3.0 mml.D.)
Emphasize reduction of analysis time _
(30 mm length) 30 X 2.0
. L - Standard for ultra fast LC

Ultra-fast analysis with similar efficiency to 50 X 2.0 50 X 3.0
5 um, 150 mm length column i
(50 mm, 75 mm length) 75 X 2.0 75X 3.0
High-resolution column for multi-component
sample and separation of closely eluting 100 X 2.0 100 X 3.0
peaks (100 mm length)

3.0 mml.D. column; easily applicable with conventional LC systems

YMC-UltraHT series columns can be used for fast analysis with conventional LC systems, because the
pressure is lower than commercial sub-2 um columns. Considering extra-column band spreading, 3.0 mmi.D.
columns are more applicable for conventional LC systems than 2.0 mml.D.

OUA S U Immi- -
Flow rate : 0.8 mL/min
Injection :2 uL
Pressure : 18.6 MPa

Conventional semi-micro LC system

1
Rs(1,2)=221 2

OUA 20 mmi- -
Flow rate : 0.36 mL/min
Injection :1 uL
Pressure :16.2 MPa

Conventional semi-micro LC system

mAU
Rs(1,2) =1.61
1

80
2

60

N(1) = 6,300
N(2) = 6,300
N(3) = 7,500
N(4) = 7,800

N(1) = 3,700
N(2) = 4,100
N(3) = 6,100
N(4) = 6,900

40
20

Interstitial linear velocity (mm/sec)

Column 150 X 2.0 or 2.1 mml.D.
Eluent : acetonitrile/water (60/40)
Temperature : 25°C

Sample : Butyl benzoate

Method transfer from conventional LC to Ultra fast LC

This example shows the method transfer from conventional HPLC method to Ultra fast LC method using a
YMC-UltraHT column. Since the column efficiency of YMC-UltraHT is maintained even when the flow rate is
4 times as fast as the conventional condition, it can shorten analysis time by about 91% while decreasing
about 93% of solvent consumption without losing the separation characteristics.

Conventional LC method : YMC-Pack Pro C18

150 X 4.6 mml.D. 5 um

45-70%B (0-9 min)
70-95%B (9-12 min)
95%B (12-17 min)

17min

N0 AN =

Antioxidants

. n-Propyl gallate (PG)

. 2,4,5-Trihydroxybutyrophenone (THBP)

. tert-Butylhydroquinone (TBHQ)
Nordihydroguaiaretic acid (NDGA)

. 4-Hydroxymethyl-2,6-di- tert-butylphenol (HMBP)
. n-Octyl gallate (OG)

. n-Dodecyl gallate (DG)

Eluent :A) water/TFA (100/0.1)

B) acetonitrile/methanol/TFA (75/25/0.1)
Temperature : 30°C
Detection  :UV at 280 nm

45-70%B (0-0.75 min)
70-95%B (0.75-1 min)

95%B (1-1.4 min)

mAU_ 6
12 7
1503
4
1004 s 5
1.0 mL/min
5uLlni.  sol
10.0-4.3 MPa
0/N06|127A
0 2 4 6 8 10 12 14 16
91% decrease ;
in analysis time Linear \ " Ultra fast LC method : YMC-UltraHT Pro C18
o 50 X 2.0 mml.D. 2 um
93% decrease X4 . e
in solvent
consumption
mAU
6
mAU 400 .2
400
200
200
0.8 mL/min
1 uL Inj. B
0 NO701091
37.3-18.2 MPa T T
ol 0 0.4 0.8
INO701091
0 2 4 6 8 10 12 14 16

—oeg,

17min

d 1 2 3 min

Conventional LC system

Rs(1, 2) = 1.61
150

100
50

0 Novos06E
0 1 2 3 min

N(1) = 3,500
N(2) = 3,800
N(3) = 6,100
N(4) = 6,800

NO70608E

0 1 2 3 min
Conventional LC system Cephalosporin antibiotics
mAU 1. Cephalexin
Rs(1, 2) =0.90 2. Cefpaclor
150 3. Cephaloglycin
100 N(1) = 1,400 4. Cephaloridine
N(2) = 1,500 :
50 N(3) = 3,600 Column .YMC-L!I!_raHT Pro C18
_ Eluent :acetonitrile/20 mM KH2PO4
N(4) = 4,500 (10/90)
0 { No7o6088 Temperature : 37°C
0 1 2 3 min Detection  :UV at 260 nm

100 mm length column: suitable for multi-component analysis

Analysis of a tryptic digest of B-lactoglobulin B is shown in below. A YMC-UltraHT column can resolve 38%
more peaks than a conventional 5 um column with increased sensitivity. A 100 mm length column is useful
for high resolution analysis of multi-component samples such as peptide mapping.

mau7  YMC-UltraHT Pro C18
o4 100 X 2.0 mml.D. 2 um
60 |
40

20 4

PC =185

30.7-27.3 MPa

NO070521G

mAU, YMC-Pack Pro C18

80 ] 100 X 2.0 mml.D. 5 um
60 ]
40 ]

20 A

12 14 15 min

PC: Peak capacity

PC =1 + (gradient time / peak width)

* undigested B-Lactoglobulin B

PC =134

Eluent :A) water/TFA (100/0.1)
9.6-84 MPa B) acetonitrile/TFA (100/0.1)
5-50%B (0-15 min)
Flow rate  :0.4 mL/min
* Temperature : 37 °C
Detection  : UV at 220 nm
Injection 1ul
NO70523D Sample : Tryptic digest of B-Lactoglobulin B
T T T _ (5 mg/mL; 37 °C, 24 h)
10 12 14 15 min



Product information

Curcuminoids in a commercial turmeric supplement

Some impurities between each main component are detected by using 50 mm length of YMC-UltraHT Pro C18.
Furthermore, baseline separations of impurities are achieved by using 100 mm length column.

mAU_ 3

i YMC-Pack Pro C18
30y 50 X2.0mml.D.5 um

I os7o7278

0 0.5 1 1.5 2 min i .
3 Commercial turmeric supplement

o o

1.
8.0 MPa HOOH

Curcumin 3 (Bisdemethoxycurcumin)

i YMC-Pack Pro C18
303 50 X 2.0 mml.D. 3 um

T nororais

0 0.5 1 1.5 2 min . i .I
_O.
mAU 1 2 HO O O OH
YMC-UltraHT PI’O C1 8 Curcumin 2 (Demethoxycurcumin)
307 50 X 2.0 mml.D. 2 um v
20 13.9 MPa
10
3. 0O o}
0] o. o
No707308 HaC” X Z “CHa
0 0.5 1 15 2 min HOOH
3 Curcumin 1 (Curcumin)
mAU

YMC-UltraHT Pro C18

30 100 X 2.0 mml.D. 2 um Eluent : acetonitrile/water/formic acid
24.8 MPa 50/

20 (50/50/0.1)
Flow rate :0.4 mL/min

10 Temperature :40°C
Detection  :UV at 250 nm

[ e — Injection 11 uL
0 1 2 3 4 min Sample : Tablets (6.9 mg/mL)

Isoflavones in food

Soy isoflavones are relatively hydrophilic and have similar structures to each other. YMC-UltraHT
Hydrosphere C18 provides excellent separation of all 12 isoflavones with a short analysis time.

(Standard (0.01 mg/mLD

1 3 9 10 12

NO070130L 8

Soy isoflavones
1. Daidzin

2. Glycitin

3. Genistin

4. 6"-O-Malonyldaidzin
5. 6"-O-Malonylglycitin
6. 6"-O-Acetyldaidzin
7. 6"-O-Acetylglycitin
8. 6"-O-Malonylgenistin
9. Daidzein

10. Glycitein

11. 6"-O-Acetylgenistin

12. Genistein

. Column : YMC-UltraHT Hydrosphere C18
< Soft drink > 50 X 2.0 mml.D. 2 m

Eluent : A) water/acetic acid (100/3)
B) acetonitrile/acetic acid (100/3)
12.5-30% B (0-3.3 min)
Flow rate : 0.9 mL/min
NO70130T Temperature : 35°C
R o o e L o o o LA B Detection  : UV at254 nm
X Injection :0.6 1L
0 1 2 3 3.3 min Pressure  :50.3 - 49.6 MPa

e

NO70130R

12

Metabolites of organic solvents

YMC-UltraHT Hydrosphere C18 shows favorable retention and superior resolution of polar metabolites of organic solvents, which are difficult
to retain on a standard ODS column. In this application, the eluent contains only 3% of organic solvent. YMC-UltraHT Hydrosphere C18 can
be used under a highly aqueous mobile phase or even under a 100% aqueous mobile phase with excellent reproducibility.

I=<
S=
mu; 1 2 um YMC-UltraHT Hydrosphere C18 $e
o—i
17.3 MPa 2»
6 - Metabolites of organic solvents 2
0
25 é min (a:realinine o-Methylhippuric acid
HIOH)COOH 'ONHCH,COOH
2. 6. 2
sub-2 um ODS @ @
(Brand 17) Mandelic acid

CHy

p-Methylhippuric acid
OCOOH

29.4 MPa 3 NHCH,COOH

7. o
Phenylglyoxylic acid @CM

m-Methylhippuric acid
T T 1 'ONHCH,COOH
25 3 min 4. @
Hippuric acid
sub-2 um ODS
(Brand M2) Column  :50 X 2.0 or 2.1 mml.D.
Eluent :20 mM CH3COONH4/IPA (97/3)
Flow rate :0.4 mL/min
19.3 MPa Temperature :35°C
Detection  :UV at 225 nm
Injection 1 ul
; . . Sample :0.05 mg/mL
25 3 min

Fast analysis of in-vitro metabolites of propranolol

Simultaneous analysis of metabolites of propranolol is shown below. Propranolol was metabolized by human liver microsome
in-vitro. Hydrosphere C18 maintains hydrophilicity by decreasing ODS density while fully deactivating the residual silanol
group. Therefore Hydrosphere C18 provides long retention time for highly hydrophilic metabolites(4) and short retention time
for the relatively hydrophobic drug itself (propranolol@®). YMC-UltraHT Hydrosphere C18 shows superior separation within a
shorter analysis time compared to competitor's UHPLC columns. YMC-UltraHT Hydrosphere C18 is suitable for ultra-fast
separation of samples containing compounds with various polarities such as a drug and its metabolites.

sub-2 um ODS (Brand 17) 21.6-32.0 MPa

mAU | 0.2 mL/min
12

mau | 0-2 mL/min

4 CHs
0] Y N CHs
F080206A 1 OH H
, HCl
sub-2 um ODS (Brand M2) 14.1-24.5 MPa I
A
|
|

@® Unchanged drug

81 A Metabolite
44
04
F080208D
1
1
YMC-UltraHT Hydrosphere C18 14.1-22.5 MPa |
mAU | 0.2 mL/min 1
12 |
8 1
4 1
1
04
FO080205E
T T T T 1
0 1 2 3 4 5 min
—
Flow rate X2 Analysis time X1/2
0.4 mL/min 27.1-45.3 MPa
mAU
12 Column :100 X 2.0 mml.D. or 100 X 2.1 mml.D.
A Py Eluent :A) 20 MM HCOOH-HCOONH: (pH 4.6)
8 B) methanol
5%B (0-1 min), 5-100%B (1-3 min),
4 100%B (3-5 min) at 0.2 mL/min
° 5%B (0-0.5 min), 5-100%B (0.5-1.5 min),
F080205A 100%B (1.5-2.5 min) at 0.4 mL/min
Detection  :UV at 220 nm
I T T 1 Temperature:37°C
0 1 2 2.5 min Injection 1 uL

FEE



Product information

® Superior separation of basic compounds

P r O C1 8 ® Processed with advanced end-capping technology Separatlon of tea catechins

S 't d d OD S . th The tea catechins which have various bioactive factors are analyzed with the versatile Pro C18 column.
g OfE widely applied to separate hydrophilic 4
H | gh Ve rsatl I |ty compounds and hydrophobic compounds. 2 Catechins

® Excellent reproducibility

Pro C18 with standard hydrophobicity can be T3

1. (-)-Epigallocatechin
5 2. (+)-Catechin
3. (-)-Epicatechin
4. (-)-Epigallocatechin gallate
5. (-)-Epicatechin gallate
First choice ODS column in almost all fields
YMC-Pack Pro C18 is a high performance ODS column providing standard hydrophobicity, high resolution, LL\_JL A o e e e
high durability and excellent reproducibility. This column is highly appropriate for basic compounds that R ‘ ‘ R e e ™"
often elute with poor peak shapes on competitive columns. 0 10 20 min Detection  : UV at 280 nm
ProC18 Brand 14 Brand L1
3 .'¢"~‘l - -
.S T 3 Anionic surfactants
| A separation of anionic surfactants is shown below.

1
2 2 1
2 M
6 6 6
L___L___Fm F0301300 LJ L} Foswotae ‘ \i
‘ “Q 7 - ; ; ‘ ‘ ‘ ‘ ‘ e Anionic surfactants

2
1
0 5 1 20 min 10 15 20 min 0 5 10 15 20 min 3
1 SOsNa 1. Sodium decylbenzenesulfonate (n=10)
4 2. Sodium undecylbenzenesulfonate (n=11)
] 3. Sodium dodecylbenzenesulfonate (n=12)
Nose drops (OTC) 4. Sodium tridecylbenzenesulfonate (n=13)
1 2. 3. 4. 5 5. Sodium tetradecylbenzenesulfonate (n=14)
CHeQ OO JCHs
CHCOOH chcmmcmcm,z . CHOHOHN gy
o CH
CHCOOH CH (_NND Column : YMC-Pack Pro C18 5 um
Cl
i aci docai ' o Column  :150 X 4.6 mmLD. 5 um B0 W Al o),
Maleic acid Lidocaine Naphazoline  Chlorpheniramine Eluent - A) 20 mM KH2PO:-HsPOs (pH 2.5) Eluent : acetonitrile/water (65/35) containing 0.1 M NaClO4
B) methanol Flow rate 1.0 mL/min
5. 6. ou o oo 20-90%B (0-15 min), 90%B (15-20 min) \.u lemperaturel:i40/G
cHr(‘:chr(‘:@(ocHchz)zfr\:ﬁicHz@ or Flowrate  :1.0 mUmin Detection  : FLS at Ex 221 nm, Em 284 nm
Ho-{/_-coooms s o Jhs Temperature : 37°C Nt Injection  : 20 uL (2.0 ug/mL)
Methyl p-hydroxybenzoate Benzethonium chloride Detection T UViat260/nm 0 10 ) 20 min

Antihistamine drugs Peptides
Peptides with molecular weight of about 500 to 6,000 are separated by using short column of Pro C18 3 um.

YMC-Pack Pro C18 shows excellent peak shape in an analysis of basic antihistamine drugs that often

exhibit tailing peak shapes on conventional ODS columns.
Pro C18 Brand L3 Brand F2 »
1 5
1
1 ? 4
TH3) 1.46 Tf(3) 3.12 1 6
. Tf(3) 2.07
2
3
3 2 3
Peptides
1. Oxytocin (MW 1,007)
j 2. Met-Enkephalin (MW  574)
\ ‘ ‘ \ ‘ ‘ \ ‘ ‘ 3. Leu-Enkephalin (MW  556)
10 15 min 0 5 10 15 min 0 5 10 15 min 4. Angiotensin | (MW 1,296)
0106194 Jorozsc Jorez1c 5. a-Mating factor (MW 1,684)
6. Insulin (MW 5,733)
Antihistamine drugs Column :YMC-Pack Pro C18 3 um
1.  COO(CH2)sCHs 2. 3.\ ULM 75 X 4.6 mml.D.
— Column :150 X 4.6 mm I.D. 5 um {_/J Eluent :A) water/TFA (100/0.1)
CH:
CHOCHCHNT o cHoHacHaN . GHEOOH Eluent : 20 MM KHzPO:-K2HPO: (pH 6.9) ] J LJL ) B) acetonitrile/TFA (100/0.1)
CHs “CHs CHCOOH /methanol (35/65) 20-40%B (0-20 min)
OH Flowrate  :1.0 mL/min | | | | | Flow rate  :1.0 mL/min
d Temperature : 37°C 0 5 10 15 20 min Temperature :37°C
Butyl p-hydroxybenzoate (I.S.) Diphenhydramine hydrochloride Chlorpheniramine maleate petectioniUMjat2eainm A980827C DEEEien U EliEEY G

EEEE s



Hydrosphere C18
ODS for Hydrophilic

Compounds

@ Strong retention of hydrophilic compounds
® Can be used with 100% aqueous mobile phase
® Superior separation of basic compounds

Hydrosphere C18 is designed to maintain adequate
hydrophilicity on the packing surface for superior
separation of hydrophilic compounds even under
conditions of 100% water.

Reproducibility of retention time when used with 100% aqueous mobile phase

Oligonucleotides d(pT)2-20

When conventional ODS columns are used with 100% aqueous mobile phase, the apparent hydrophobicity decreases due to repulsive
interactions between water and hydrophobic groups on the surface of the packing materials, resulting in reduced retention of
compounds. The rates of change in retention time of adenine show that there is very little change (98% of initial value) on
Hydrosphere C18, compared to 89% on Brand B1 and 71% on Brand E1. Hydrosphere C18 is designed to maintain adequate
hydrophilicity on the packing surface so that hydration can be achieved. When Hydrosphere C18 is used with mobile phases
containing no organic solvent, the retention time is not significantly shortened and highly reproducible chromatograms can be obtained.

Hydrosphere C18 Conventional
ODS(Brand B1)

Initial
stage

(5 1‘0 mein

S0515A S0518H

15 hours

later

Rate of change in tR
# 98%

| | |
0 10 20 min 0 10

S0517A S0519A

Conventional
ODS(Brand E1)

S0518F

Nucleic acid bases

1. Cytosine
2. Uracil
3. Guanine

. 4. Thymine

K710 5. Adenine
Column :150 X 4.6 mm I.D. 5 um
Eluent : 20 mM KH2PO4-K2HPO4

(pH 6.9)
Flow rate : 1.0 mL/min
| | | | Temperature : 37°C
20min 0 10 20 min Detection  : UV at 254 nm

$S0519C

After completion of analysis, the flow was stopped and the columns were left to stand overnight (approx. 15 hours).

Separation of hydrophilic compounds

Because of high hydrophilicity on the surface of Hydrosphere C18
packing material, when compared with the separation by a
conventinal ODS, Hydrosphere C18 shows longer retention and

better separation of citric acid and fumaric acid.

Hydrosphere C18 can separate hydrophilic
compounds such as amino acids without the need
for ion pair reagents.

Hydrosphere C18 Conventional ODS(Brand A1)
2 2
2
1 3,4 9 4
3
! 5 5
4
3
J P I I I
S : ‘ ‘ ‘ 0 10 20 30 min
0 5 10 min 0 5 10 min A0004198
A000310E AD00615A Am ino aCidS
. . ) Column : Hydrosphere C18 5 um
Organic acids Column - 150 X 4.6 mml.D. 5 um ; ::'\T/a""? 150 X 4.6 mm 1.D.
1. Lactic acid 4. Fumaric acid | Eluent : 20 mM NaH2PO4-HaPO4 (pH 2.8) 3 L:P{;’:'T;anine Eluent :20 mM KH2zPOs
2. Acetic acid 5. Succinic acid Flow rate : 1.0 mL/min 4‘ T tg han Flow rate : 1.(2 mL/min
3. Citric acid Temperature : 30°C - L-1ryptop Temperature : 37°C
Detection :UVat210 nm Detection  : UV at210 nm

—ee

Hydrosphere C18 shows strong retention and good resolution of oligonucleotides at a relatively low
concentration of triethylamine compared to ordinary C18 phases.

Hydrosphere C18, 10 mM TEAA

T2 T10
T20
T
T10
T20 ProC18,10 mM TEAA
A
T2-20
1N
T2 T10
T20
Brand 11, 100 mM TEAA
‘ ‘ ‘ ‘ ‘ . L0218,
0 5 10 15 20 25 30 min
Column 1150 X 4.6 mml.D.
Eluent :A) 10 mM or 100 mM TEAA* (pH 6.0)

Alkaloids

B) 10 mM or 100 mM TEAA* (pH 6.0)/acetonitrile (80/20)
55-61%B (0-30 min)

Flow rate  : 1.0 mL/min

Temperature : 35°C

Detection  : UV at 269 nm

*TEAA : triethylamine-acetic acid

In the separation of alkaloids below, unacceptable peak tailing is found when competitive columns are used,
while there is none when Hydrosphere C18 is used. Peak 3 and Peak B co-elute on competitive columns,
but are separated on Hydrosphere C18.

Hydrosphere C18

3

J020828B

Alkaloids
1.
CH2=CH H
Ho., ﬁNE
L
gel

Cinchonine

Cinchonidine

Brand I5

Brand E3

| |
0 10

J020828G

Quinidine

20 30 min 0 10 20  min
J020829D
4. 5. 6.
CHsCH2 H CHsCH2 H
CH2=CH._sH ﬁ% /\[E
HO., AN HO N
Ho\cg'_’:F§ “OH S
o, H CHsO ‘H
CHsO \'H CHsO@ \@j
_ _
_ N
N
Quinine Dihydroquinidine Dihydroquinine
Column :150 X 4.6 mml.D. 5 um
. . . . Eluent : methanol/20 mM KHzPOx (35/65)
A : Impurity derived from cinchonine Flowrate  : 1.0 mL/min

B : Impurity derived from cinchonidine Temperature : 37°C
Detection  : UV at 235 nm

Fis



oE llent acid and alkali ist (pH 1-10) .
Pro C18 RS it e D Terphenyl isomers
Highly Durable ODS

® Superior separation of basic compounds Because Pro C18 RS has high hydrophobicity and planar cognitive ability, Pro C18 RS works well in the

separation of structural isomers that are difficult to separate on conventional ODS columns.

Pro C18 RS is a multifunctionally bonded high carbon

’ ) . Pro C18 RS Pro C18 Hydrosphere C18 Brand C1 i
ODS column characterized by high resolution and ) Terphenyl isomers
durability. It is applicable to a wide range of 1. o
compounds, providing good separation of compounds
with small differences in hydrophobicity. 2 2,3 oTorphenyl
- - 2
Excellent durability ® 5
The hydrophobicity of Pro C18 RS Unlike conventional ODS columns, O O
is hardly changed under the harsh Pro C18 RS can be used with an 1|3 m-Terphenyl
pH 1 condition (pH 1, temp. 70°C). pH 10 alkaline mobile phase. 1
_ i 1 5 3 ] 3.
100 Mg - = 100 B —il
— . 5 m\\ OO0
_. 80 28 80
g b Terphenyl
5 60 E % 6o I p-Terpheny!
5 g 5§ Col 150 X 4.6 mml.D. 5
N L olumn N .6 mmi.D. um
_5 g 40 == Pro 018_RS ; .8 40 — L —t L\ Eluent : methanol/water (85/15)
Z 2 —e— Conventional column o= —m— Pro C18 RS | | | : , , : , , ‘ ‘ | Flow rate  : 1.0 mL/min
g3 20 Monomeric ODS BE 20T Monomeric ODS 0 10 20 min 0 10 20 min 0 10 20 min 0 10 20 min Temperature : 37°C
&: .3 ‘ ‘ ‘ ‘ 8 g ‘ ‘ ‘ J020719E J020719J J020722A J020719K Detection : UV at 254 nm
% 20 40 60 80 100 £s5 %9 200 400 600 800 . .. .
Exposure time* (hours) Exposure time* (hours) N ICa rd I DI n e hyd rOC h | Orl de
*Purged the column with acetonitrile/water/TFA(10/90/1) at 70°C *Sequential analysis with 20 mM H3BOs-NaOH (pH9.8)/methanol(50/50) at 30°C The Separation Of degradation prOdUCtS Of nicardipine hydrochloride a Compound Wlth reIativer hlgh hydrophoblcny iS
. . . e shown below. The main peak and the degradation products are separated poorly on competitive columns.
A W|de ChOlce Of m0b||e phases faC”ltateS methOd deve|0pmen‘t Even if Pro C18 or Hydrosphere C18 is used, baseline resolution is difficult. On the other hand, Pro C18 RS, superior in
) ; ; ] ] — hydrophobicity and the ability to discern structural differences, can separate the main peak and degradation products
Pro C18 RS with excellent acid and alkali resistance can be used over a wide pH range, and it is easy to completely. As seen here, Pro C18 RS shows excellent selectivity when components can elute very close together in the
optimize the separation conditions. In addition, by downsizing the column (5 um, length 150 mm) to a separation of compounds with high hydrophobicity.
horter on m, length mm), i m ibl horten the analysis tim ne third with
S ote_ one (3 um, e_ gth 50 ), it becomes possible to shorten the analysis time by one third without Pro C18 RS Pro C18 Hydrosphere C18
affecting the separation.
150 X 4.6 mml.D. 5 um 50 X 4.6 mml.D. 3 um
NG ]
123 4
Rs=3.31 Rs=2.10 Rs=2.48
2 12 1o
3 4 3y 5
1 5 5 Downsizing
J 1. Flurbiprofen
2. Methyl b t
| A 2 ety enzoat . s o
st i zomn " § 1 5 2omn c st 15 zomn 0 s 10 mi g \E/’.'a,ltr'aa;sn?n | | | | | | | | | |
Fo40714D ’ 10 20 30min 0 10 20 min 0 10 20min
Sl YMC-Pack Pro C18 RS F030120B-2 F030120D-2 F030121A-2
Eoite & 30 miagetate buffermethanol (36/65) Brand 14 Brand D4 Brand I1
Temperature : 30°C
Detection : UV at 220 nm

Separation of structural isomers

Pro C18 RS with a high C18 density has high hydrophobicity and planar cognitive ability, and can be applied to Rs=1.55 Rs=1.14 Rs=0.93
separate structural isomers which are difficult to separate with other ODS. In addition, by using 3 um material, o - e
resolution can be increased, and it becomes possible to achive a baseline separation of linolenate isomers.

Standard ODS 5 um ProC18 RS 5 um ProC18 RS 3 um
(Brand F1)

1

W m L

| | | | | | | | |
0

10 20 min 0 10 20min 0 10 20 min
Methyl linolenate isomers Fos01220-2 Foaot21C2 FO30121E-2
1. Methyl linolenate H
2. Methyl y-linolenate HaC i N i CHs
on<{ )
Column : 150 X 4.6 mml.D. HsCOOC COOCH20H2N<CH§ Column 1150 X 4.6 mml.D. 5 um
Eluent : acetonitrile/THF/water (35/30/35) Eluent : 20 mM KH2PO4-K2HPO4 (pH 6.9)/methanol (25/75)
! ! - 0 ! Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
F040713D 10 20 30min OF04071A 0F0A0713A e Temperature : 30°C NO2 "HCI Temperature : 37°C
Detection  : UV at210 nm o Detection  : UV at 254 nm
Nicardipine HCI

R e



® Different characteristics compared to ODS
® Superior separation of basic compounds
® Processed with advanced end-capping technology

® Most suitable for microanalysis
® Wide selection of packing materials and
column sizes

Pro C8 &
Pro C4

Semi-micro
columns

Pro C8 and Pro C4 have a tendency to show shorter
retention time compared to ODS. Also, as alkyl chains

1 1 1 of the functional groups become shorter, hydrogen
Dlﬂ:erent CharaCterIStICS bonding capacity becomes higher, and then, not only
Compared -to ODS the retention time but also separation selectivity

becomes different from that of ODS.
Short time analysis by Pro C8 and Pro C4 Excellent peak shape under volatile buffer conditions

Examples of separation of antipyretic drugs on Pro C8, Pro C4 and Pro C18 are shown below. Since Excellent peak shapes are obtained even when a volatile buffer is used. Pro series can be easily applied
ibuprofen has relatively high hydrophobicity, more time is required to analyze it using the highly hydrophobic to LC/MS.

packing material Pro C18. When Pro C8 or Pro C4 is used, the lower hydrophobicity of the packing material
can shorten the analysis time. In addition, Pro C8 and Pro C4 achieve good separation of hydrophilic

Pro series columns are highly end-capped and are
high performance columns, providing good peak
shapes even when used with mobile phases suitable
for LC/MS.

for LC/MS

Non-volatile buffer Volatile buffer

compounds, including caffeine, ethenzamide and bromovalerylurea. 1 Nalidixic acid antibiotics
2 2 1 1. o} i COOH 2. 2 COOH
3 Pro C18 5 Pro C8 ) G EQLY
2 2 Cets Cette
1 1 3 3 Cinoxacin Oxolinic acid

4
3. 9 4. 9
4 4 = COOH 2 COOH

P—— g

CeHs CzHs
| | | | | | | | Nalidixic acid Piromidic acid
0 10 20 30 min 0 10 20 30 min L U

2 (\) !:") 1\0 1\5 . (\) é 1\0 1\5 . Column : Hydrosphere C18 3 um
3 Pro C4 Antipyretic drugs A010324C mn A010324A mn FhwEnR s g()z)ini/omrll:]mlD
4 1. Caffeine Eluent : 50 mM NaHzPOs/acetonitrile (75/25) Eluent : 10 mM CHsCOOH-CHsCOONHs (pH 4.3) Temperature : 37°C
1 2. Ethenzamide / acetonitrile (75/25) Detection  : UV at 260 nm
3. Bromovalerylurea
4. Ibuprofen
Column :150 X 4.6 mml.D. 5 um 1 1
B LC/MS analysis of sulfonamides
Flow rate : 1.0 mL/min . . i i i i
| | | Eemperature :37\;0 s Superior peak shapes and resolutions of sulfonamides, which are basic compounds, are obtained even
tecti : t 25 . .
0 10 20 min etection Zeanm under low concentrations of volatile buffer.

Sulfonamides

1. N
NHz@SOzNH@

Sulfadiazine (MW 250)

2&1H2@SOQNH§‘S‘/>

Optimization of separation using Pro C8 and Pro C4 s

Separation optimization is difficult to achieve for antiarrhythmics using Pro C18, even if the moblie phase is
optimized. In contrast, Pro C8 and Pro C4 can completely separate antiarrhythmics in a short time. As
shown below, Pro C8 and Pro C4 may be useful in cases where separation optimization is difficult to
achieve using Pro C18.

100+
2 2 Sulfathiazole (MW 255)
Pro C18 Pro C18
Buffer/MeOH (35/65) Ootimi . f Buffer/MeOH (40/60) 3. N CHa
pt|m|zat|on o) NHz@smNH{/ j\>
mobile phase N
113 Sulfamerazine (MW 264)
45 1
3
4 5 4. N CHs
6 7 NHz@SOzNH{/ §
6 7 ) Non
% 3
| Sulfadimidine (MW 278)
0 10 20 30 min 0 10 20 30 40 50 min
5.
{Y-somnd )
NH2 SOzNH<:(N
Antiarrhythmics OCHs
2 2 1. Phenytoin Sulfamonomethoxine (MW 280)
Pro C8 Pro C4 2. Propranolol HCI 6
3. Quinidine .
Buffer/MeOH (40/60) Buffer/MeOH (40/60) o Ligonoine ol 254 NHZ@SOQNH{\\WCHS
1|34 5. Diltiazem HCI N-0
5 6. Verapamil HCI Sulfamethoxazole (MW 253)
7. Nicardipine HCI ! ! ! ' ! .
. 0 2.0 4.0 6.0 12.0 14.0 min Column : Hydrosphere C18 3 um
6 Column :150 X 4.6 mm I.D. 5 um 75 X 2.0 mml.D.
Eluent : 20 mM KH2PO4-K2HPO4 Eluent : 10 mM CH3COOH-CH3COONH4 (pH 4.6)
(pH 6.9)/methanol Jacetonitrile (85/15)
Flow rate 1 1.0 mL/min Flow rate :0.18 mL/min
i ' y y o ; ( 0 Temperature : 37°C Temperature : 37°C
0 10 20
0 10 20 30 40 min min Detection - UV at 220 nm Detection : ESl-positive mode

peo



LC/MS separation of peptides

Superior peak shapes are shown even with very low concentration of TFA.

100~ 530.95 o
] +2 Bradykinin(MW: 1059.56)
%] 531.47
] +1
0 1 ) 1069.27
400 600 ‘ 71 800 1000 ‘ 1500(m/z)
100 \2 35 6
1
% 1 4
18 W,J\ ‘ = ‘ u LL“’J ! ! :
5.00 10.00 15.00 20.00 min

Peptides

1. [Arg8]-Vasopressin
2. Bradykinin

3. Angiotensin II

4. Oxytocin

5. Angiotensin I

6. Leu-Enkephalin

Column : YMC-Pack Pro C18 RS 5 um
150 X 2.0 mml.D.
Eluent : A) water/TFA (100/0.01)

B) acetonitrile/TFA (100/0.01)
10-35%B (0-15 min)

Flow rate : 0.2 mL/min

Temperature : 37°C

Detection  : ESI positive-mode

LC/MS separation of anti-inflammatory drugs

Good resolution, with sharp symmetrical peaks, can be achieved within 4 minutes using 3 um Pro C18.

100 +

o

3

Scan ES-

AR R L R AR AN AN RN RN RRR REARY AR
T T T T T T T T T T T T 1

TIC
4.92e6

m/z 253
1.48e6

m/z 241
1.66e6

m/z 205
3.26e6

2.0 3.0 4.0 5.0 min

Acidic non-steroidal anti-inflammatory drugs

H CHo

2. H CHs
©\o [e]

Fenoprofen (MW 242.3)

Ketoprofen (MW 254.3)

3. H CHe
L_oH

HaC o

Ibuprofen (MW 206.3)

Column : YMC-Pack Pro C18 3 um
50 X 2.0 mml.D.
Eluent : methanol/water/acetic acid (75/25/0.05)
Flow rate : 0.2 mL/min
Temperature : 37°C
Detection : ESI negative-mode

LC/MS analysis of capsaicinoids from red pepper

Simultaneous analysis of agricultural chemicals by LC/MS

Pro C18 RS has superior selectivity for hydrophobic compounds that differ slightly in structure and
hydrophobicity. Pro C18 RS is suitable for fast LC/MS analysis of capsaicinoids.

100

%

1

3 Scan ES+

I —

JL

TIC
2.73e8

m/z 294
1.03e7

m/z 306
3.69e7

m/z 308
2.57e7

1
4.0 6.0 8.0 10 min

Capsaicinoids

1. 2.
o CHs Q
HsCO o~ HsCO, N o~y CHo
peog anat oS 8N4
Nordihydrocapsaicin (MW 293.4) Capsaicin (MW 305.4)
3. °
HaCO. N CHs
HOJQAHJ\/\/\/\(g|3
Dihydrocapsaicin (MW 307.4)
Column : YMC-Pack Pro C18 RS 3 um
50 X 2.0 mml.D.
Eluent : methanol/water/acetic acid (60/40/0.1)
Flow rate : 0.2 mL/min
Temperature : 40°C
Detection : ESI positive-mode
Sample : methanol extract of a commercial cayenne pepper

As shown in the upper chromatogram, 26 agricultural chemicals were analyzed using a Pro C18 column
(8 um, 150X2.0 mml.D.). All basic compounds show good peak shapes.

In bottom chromatogram, a YMC-UltraHT Pro C18 (2 um, 75X2.0 mml.D.) exhibits almost the same
separation pattern as upper chromatogram, with shorter analysis time.

YMC-Pack Pro C18 150 X 2.0 mml.D. 3 um

Gradient

: 15-40%B (0-1 min), 40%B (1-3.5 min),
40-50%B (3.5-6 min), 50-55%B (6-8 min),
55-95%B (8-17.5 min), 95%B (17.5-22 min)

Flow rate :0.2 mL/min

9.5e51 ) 2 26
® XIC of +MRM (25 pairs) Max. 2.8e5 cps.
9.0e57 10, 11
8.5e5
8.0e54
7.5e54 4
7.0e54 5
6.5057
6.0e54
g 5565 6
:_; 5.0e5] .
2 45e5] 7 25
= 4.0e54
3.5e5
3.0e54 1 8
2.5e5] 3 9 ’
1. Thiamethoxam (Q1/Q3 : 292.3/211.3)
20654 2. Clothianidin (Q1/Q3 : 250.3/169.1)
1.5e53 2 3. Chloridazon (Q1/Q3 : 222.3/77.0)
1.0e5 4. Thiacloprid (Q1/Q3 : 253.3/126.0)
5.0e4 ] J\ 5. Thiabendazole (Q1/Q3 : 202.3/175.2)
0.0 ; } ; 6. Azamethiphos (Q1/Q3 : 325.2/183.0)
2 4 6 8 10 12 14 20 22 min 7. Dimethirimol (Q1/Q3 : 210.4/71.1)
8. Isoxaflutole (Q1/Q3 : 360.2/251.1)
9. Pyriftalid (Q1/Q3 : 319.3/139.1)

YMC-UltraHT Pro C18 75 X 2.0 mml.D. 2 um

Gradient

: 15-40%B (0-0.5 min), 40%B (0.5-1.75 min),
40-50%B (1.75-3 min), 50-55%B (3-4 min),
55-95%B (4-8.75 min), 95%B (8.75-11 min)

Flow rate : 0.4 mL/min

10. (E)-Ferimzone (Q1/Q3 : 255.4/91.1)

11. (Z)-Ferimzone (Q1/Q3 : 255.4/91.1)

12. Methoxyfenozide (Q1/Q3 : 369.4/149.3)
13. Iprovalicarb (Q1/Q3 : 321.4/119.3)

14. Chromafenozide (Q1/Q3 : 395.4/175.1)
15. Butafenacil (Q1/Q3 : 492.1/331.1)

16. Simeconazole (Q1/Q3 : 249.3/70.1)

17. Cyazofamid (Q1/Q3 : 325.2/108.0)

20 26 18. Naproanilide (Q1/Q3 : 292.3/171.3)
1.00e64 W XIC of +MRM (25 pairs) Max. 3.4€5 cps. 19. Fenoxycarb (Q1/Q3 : 302.3/88.1)
20. Anilofos (Q1/Q3 : 368.2/199.1)
9.0065 10,11 21. Cyflufenamid (Q1/Q3 : 431.3/295.2)
22. Pyrazolynate (Q1/Q3 : 439.1/91.0)
8.0065 23. Indoxacarb (Q1/Q3 : 528.1/203.2)
5 24. Benzofenap (Q1/Q3 : 431.2/105.1) =
7.0065 4 25. Furathiocarb (Q1/Q3 : 383.3/195.2) 353"
26. Cloquintocet-mexyl (Q1/Q3 : 336.3/238.2) oF
,, 6:00e5 %3
Q
6 g
% 5.00e5 5
7 .
4.00e5
1
3.00e5 9
3 8
2.00e5
2
1.00e5 A
0.00" U k T T
1 2 3 4 5 6 10 11 min
Eluent :A) 5 mM CH3COONHa4 in water

Courtesy of J.Watanabe, TAKARA BIO INC.

B) 5 mM CH3COONHA4 in methanol

Temperature : ambient

Detection : AP15000, ESI, Positive, MRM

Sample : Pesticide Mixture Standard Solution PL-7-2,
manufactured by Wako Pure Chemical Industries, Ltd.

T



=R NIg= TNy eI N IVUNER ¢ Oytstanding durability through the use of dynamic

axial column compression Purification of capsaicinoids in red pepper

YMC'ACtUS SerleS ® |deal prepacked column for milligram scale preparative HPLC Pro C18 RS, because of its superior selectivity for hydrophobic compounds that differ slightly in structure
® Excellent resolution and hydrophobicity, achieves better resolution between peak 1 and peak 2. Furthermore, analytical

Axial Gompression Technology for Ultimate Separation ® High throughput separation can be directly scaled up to preparative scale with YMC-Actus Pro C18 RS. YMC-Actus series

Outstanding Efficiency columns have high resolution equal to analytical columns.

YMC-Actus series columns are semi-preparative

and Durability columns with high durability under high flow rate Analysis
A Are YMC-Pack Pro C18 RS 50 X 4.6 mml.D. 5 um
and/or steep gradient conditions. T T :
rand G2 Brand I8
Scalabilit : 2 X Ae Lo sum 2 SoX4GmmD oum
Ca a I I y 20 uL injection
. . . . . 3
YMC-Actus series is developed for laboratory scale preparative HPLC. As shown in the diagram below,
YMC offers various column sizes from analytical scale to production scale. Therefore analytical scale 1
preparative conditions can be directly scaled up to preparative conditions.
large A r r r r r r T T T T r T T T T
0 25 5.0 7.5 10.0 min 0 2.5 5.0 75 10.0 min 0 2.5 5.0 7.5 10.0min
Large sqale . .
PICBaative ‘ Purification c inoid
| YMC-Actus Pro C18 RS 50 X 20 mml.D. 5 um 1 apsaicinoids
L H - 400 uL injection After purification WS SO
o L0 YMC-Pack Pro C18 RS O °
< Small scale 50 X 4.6 mmL.D. 5 gm Ho
preparative DAC systems, DAU 2 ’ - Nordihydrocapsaicin
Capsaicin
-'"‘, 2. o
Analytical . g'{ YMC-Actus Hg:ZﬁuW;.st
.,/r Capsaicin
small _{.:" “YMC-UltraHT
research development production' 50 100 min ‘?:i-aco NMCHB
A | H H | H .t h | Development stage B HODAH CHa
pplying axial compression technology i
i i - . i Dynamic axial compression system DAU series 0.0 25 5.0 75 10.0 min inydrocapsaicin
Uniformly high density packing is necessary for high
efficiency and high durability of an HPLC column. DAC Eluent :A) methan(ol/water;TFA(50/(50/0.1) ?) methanol/TFA (100/0.1)
. . . . . 10-35%B (0-5 min), 30%B (5-10 min
(Dynamic Axial Compression) system is widely used for Flow rate  :2.0 mL/min for 50 X 4.6 mml.D. 40 mL/min for 50 X 20 mml.D.
preparative separation in pilot or production scale. It allows gifpegfif;“fe56?;;’;;3%46 mml.D. ambient for 50 X 20 mml.D.
uniformly hlgh denSity packing and prevents formation of Sample ‘methanol extract of a commercial cayenne pepper (1 g cayenne pepper / 3 mL)
voids. The YMC-Actus series has been developed by . . . .
applying this Axial Compression Technology to a Purification of oligonucleotides
ﬁzml-parr?%e:gtg:sgﬂgr?{eme gglslijmnr:eg?grlilsﬂ%ngzzeﬂ PI f In analytical scale, many impurities can be separated from the target compound by one nucleotide
g Y y g ’ difference on Hydrosphere C18. Even in purification scale, YMC-Actus provides superior separation and

provides proper bed density (10% higher than conventional
columns) and bed uniformity.

Column durability

recovery. YMC-Actus Hydrosphere C18 is useful for purification of hydrophilic compounds such as
oligonucleotides, organic acids, oligosaccharides and glycosides.

t Compression

- Analysis 1.0 mL/min, 5 uL injection Purificaton 19 mL/min, 100 uL injection
Accelerated stability test results are shown below. The column performance test was run after every 100 runs of
the sequential gradient test. YMC-Actus offers superior plate counts and resolution compared to other brands. Hydrosphere C18 YMC-Actus Hydrosphere C18
Further, its consistency maintains its excellent performance after a long series of high throughput gradient runs. S0 24 AEHIELRES © 202 20 bl 0L B (i
The excellent resolution and durability of the YMC-Actus is made possible by the combined strength of our 30 mer
experience in the use of DAC columns for isolation and purification, plus our unique packing technology. gg;overv
(<]
5000
N YMC-Actus Chromatograms of YMC-Actus
172 iy
i% 1 2 1. Uracil Impurities
a 4000 2. Methyl benzoate
2 3. Toluene
% Brand 16 4. Naphthalene
& 300 : : / ‘ ‘ ‘ ‘ ‘
< . .
& \Q\ Conventional Preparative Column (image) v 1o 20 S 20 22N S wi
= 2000 -‘
>
2
3
= Brand 11 Brand I1
&5 1000
after 700 runs 50 X 4.6 mmlL.D. 5 um 50 X 19 mml.D. 5 um
| | | initial Impurities
0 200 400 600 800 0 5 10 15min purity>99%
Run 30 mer Recovery "
Sequential gradient test Column performance test 35% Eluent -A)H0mMIDBAA®(pHi6.0)/methanal|(60/40)
Column size : 50 X 20 mml.D. 5 um Column size:50 X 20 mml.D. 5 um B) 10([""" DBAA* (pH6.0)/methanol (20/80)
or50 X 19 mml.D. 5 um Eluent :methanol/water (60/40) 10-35%B (0-30 min)
Eluent : A) water B) methanol Flow rate  :10 mL/min Temperature : ambient
5%B (0-0.5 min), 5-95%B (0.5-3.1 min), Detection  :UV at 2§9 nm .
95%B (3.1-3.6 min), 5%B (3.6-4.0 min) ‘ : ‘ Sample :synthetic oligonucleotide (100 uM)
Flowrate  :50 mL/min 0 10 20 30 min 75 10 125 min *DBAA : dibutylamine-acetic acid

K pen



® High performance preparative column
® Superior separation of basic compounds
® Very low metal impurities

Pro C18 10 um

Preparative column

Ordering
Information

By using Pro series with various sizes from analytical to

semi-preparative, it is possible to scale up a separation.
Pro C18 is also available in particle sizes of 10 um, and
can be applied to large scale preparation even when a
column over 50 mm in diameter is required.

|Isolation of berberin in goldthread

Ultra Fast LC column UltraHT Pro C18

utra Fast LC coummUltraHT Hydrosphere C18

_ _ : : } . Particle size ; Qolumn size Erasluet cedE Particle size ; Qolumn size Eresluet cea
10 um Pro C18 preparative column is a high performance column with the same separation characteristics as (um) inner diameterxlength(mm) (um) inner diameterxlength(mm)

. . . . s2 2.0%30 AS12502-0302WT s2 2.0%30 HS12502-0302WT
the 5 um Pro C18 analytlcal_ column. By using Prg C18, it becomes easy to scale up fr_om analytical to 5 0x 50 AS12502.0502WT 5 0x 50 HS12502.0502WT
preparative scale. Even basic compounds that tail on other ODS columns can be purified on a 10 um Pro C18 2.0x75 AS12502-L502WT 2.0Xx75 HS12502-L502WT
column. 2.0% 100 AS12502-1002WT 2.0X 100 HS12502-1002WT

3.0X50 AS12502-0503WT 3.0X50 HS12502-0503WT
3.0x75 AS12502-L503WT 3.0x75 HS12502-L503WT
3.0X 100 AS12502-1003WT 3.0X 100 HS12502-1003WT
Particle size: 5 um
150 X 4.6 mml.D.
Flow rate 1.0 mL/min Analytical column Pro C18, Hydrosphere C18 Analytical column Pro C18 RS
Loading 10 Lg Analysis of fraction Particle size Column size Particle size Column size
(m) inner diameterXlength(mm) IPIrEELE GEE (m) inner diameterxlength(mm) IPIEELE @EE
o s3 1.0%x35 (X)S12503-H50TWT s3 1.0%x35 RS08503-H501WT
o 1.0X50 (X)S12503-050TWT 1.0%X50 RS08503-0501WT
0 1.0X 100 (X)S12503-1001WT 1.0X 100 RS08503-1001WT
N 1.5%35 (X)S12503-H5PSWT 1.5%35 RS08S03-H5PSWT
CHO OCH; M 1.5%50 (X)S12503-05P5WT 1.5%50 RS08S03-05P5WT
cl 1.5X 100 (X)S12S03-10P5WT 1.5X 100 RS08S03-10PSWT
Berberine Column ‘1(5’:’(')0);'132*‘ P“l’ Ec)m (5 um, 12 nm) 2.0%35 (X)S12503-H502WT 2.0%35 RS08503-H502WT
Eluent - acetonitile/50 M KHzPOs (50/50) 2.0%50 (X)S12503.0502WT 2.0%50 RS08503-0502WT
containing 6 mM SDS 2.0X75 (X)S12503-1502WT 2.0X75 RS08S03-L502WT
Flow rate  : 1.0 mL/min 2.0X 100 (X)S12503-1002WT 2.0X 100 RS08503-1002WT
0 10 min Temperature : 40°C 2.0X 150 (X)S12503-1502WT 2.0X 150 RS08503-1502WT
@CHRM1_C63 Detection  : UV at 254 nm 3.0X50 (X)S12503-0503WT 3.0X50 RS08503-0503WT
0 1 20 30 40 mn 3.0X 100 (X)S12503-1003WT 3.0X 100 RS08503-1003WT
@CHRM1_C74 3.0X150 (X)S12503-1503WT 3.0X150 RS08503-1503WT
4.6X35 (X)S12S03-H546WT 4.6X35 RS08S03-H546WT
4.6X50 (X)S12503-0546WT 4.6X50 RS08S03-0546WT
Recovery 88% 4.6X75 (X)S125031546WT 4.6X75 RS08S03-L546WT
4.6X100 (X)S12503-1046WT 4.6X100 RS08503-1046WT
4.6X150 (X)S12503-1546WT 4.6X150 RS08503-1546WT
6.0X50 (X)S12503-0506WT 6.0X50 RS08503-0506WT
Particle size: 10 um 6.0X75 (X)S125031506WT 6.0%X75 RS08S03-L506WT
Particle size: 10 um D D) 6.0X 100 (X)S12503-1006WT 6.0X 100 RS08503-1006WT
250 X 6.0 mml.D. Flow rate 140 mL/min S5 1.0X 150 (X)S12S05-1501TWT S5 1.0X150 RS08S05-1501WT
Flow rate 2.0 mL/min Loading 35 mg 1.0X 250 (X)S12505-2501WT 1.0X250 RS08505-2501WT
Loading 500 ug 1.5X150 (X)S12505-15P5WT 1.5% 150 RS08505-15P5WT
1.5X250 (X)S12505-25P5WT 1.5X250 RS08505-25P5WT
7 4 2.0x35 (X)S12S05-H502WT 2.0x35 RS08S05-H502WT
7 } 2.0%50 (X)S12505-0502WT 2.0%50 RS08505-0502WT
/ 2.0X75 (X)S125051502WT 2.0X75 RS08505-1502WT
/ 2.0X 100 (X)S12505-1002WT 2.0X 100 RS08505-1002WT
/ ; 2.0x150 (X)S12505-1502WT 2.0% 150 RS08505-1502WT
% i 2.0X 250 (X)S12505-2502WT 2.0X250 RS08505-2502WT
/ | [ | 3.0X50 (X)S12505-0503WT 3.0%50 RS08505-0503WT
% \ [ 3.0%75 (X)S125051503WT 3.0%75 RS08505-L503WT
/ i 3.0X 100 (X)S12505-1003WT 3.0X 100 RS08505-1003WT
/ 3.0x150 (X)S12505-1503WT 3.0% 150 RS08505-1503WT
% 3.0X250 (X)S12505-2503WT 3.0X250 RS08505-2503WT
J Z ot 4.6X50 (X)S12505-0546WT 4.6X50 RS08505-0546WT
o o 20 3 40 s 60 mn ‘ 10 50 6 min 4.6X75 (X)S12505.1546WT 4.6X75 RSO8S05-L546WT
@CHRM1_C47 4.6X100 (X)S12505-1046WT 4.6X100 RS08505-1046WT
4.6X150 (X)S12505-1546WT 4.6X150 RS08505-1546WT
; 4.6X250 (X)S12505-2546WT 4.6X250 RS08505-2546WT
gﬂg::n : mgaii%m%ﬁm CHsCOONH (15/2/75) 6.0x150 (X)S12505-1506WT 6.0X150 RS08505-1506WT
Temperature : 40°C 6.0 X250 (X)S12505-2506WT 6.0X250 RS08505-2506WT
Detection  : UV at 254 nm S-10 4.6 X150 AS12S11-1546WT
4.6 X250 AS12511-2546WT
(X)=A:Pro C18,H:Hydrosphere C18
CombiChrom
. . Particlalsize CombiScreen CombiPrep CombiPrep
Packing material (um) 4.6X50mm 20X50mm 30X50mm
Product code Product code Product code
ProC18 s5 CCASS05-0546WT CCASS05-0520WT CCASS05-0530WT
Hydrosphere C18 S5 CCHSS05-0546WT CCHSS05-0520WT CCHSS05-0530WT
Pro C18 RS s5 CCRSS05-0546WT CCRSS05-0520WT CCRSS05-0530WT
Pro C8 s5 CCOSS05-0546WT CCOSS05-0520WT CCOSS05-0530WT
Pro C4 S5 CCBSS05-0546WT CCBSS05-0520WT CCBSS05-0530WT
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