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What’'s new?

Versatile (U)HPLC-hybrid columns

With YMC-Triart challenging pH-stability and high temperatures are
no longer a limitation to your work.

YMC-Triart C18, C8 and HILIC-Diol in their particle sizes of 1.9 m,
3 m 5 mor 10 m combined with various column dimensions
makes it suitable for any LC-equipment: (U)HPLC, semi-preparative
to process scale bulk. Process scale particle sizes are available in
multi-ton scale.

page

13

YMC-Actus for fast semi-preparative HPLC high
throughput separations

Semi-preparative chromatography is the link between analytical
HPLC and preparative LC. Even though the chromatographic systems
used for semi-preparative LC do not reach the size of preparative LC
systems, the objectives remain the same:

s OURIFICATION AND ISOLATION OF MAXIMUM SAMPLE QUANTIT®

s 3AVINGS IN TIME AND COSTS

With YMC-Actus time is on your side!
page

43

YMC-DispoPackAT Flash Cartridges - high
quality products for your purification success

By using the new cartridges with 25 m spherical silica you are able
to obtain higher resolution in less than half of the time, compared to
classical 40/63 irregular particles.

YMC-DispoPackAT is available in sizes ranging from 12 g to 800 g
and in following functional groups: SIL (silica gel), NH, (amino), Diol,
and ODS (C18).

page

203

Substance Index

In order to facilitate the search for applications, the substance index
contains 1091 substances and it will provide reference to the cor-
responding page in the catalogue or in the YMC Application Data
Collections 3 , respectively.

page

238




6 Introduction

[Kinka|ku—ji] japanese

Kinkaku-ji (Temple of the Golden Pavilion), also known as Rokuon-ji (Deer Garden Temple), isa Zen
Buddhist temple in Kyoto, Japan. The garden complex is an excellent example of Muromachi period garden
design. The Muromachi period is considered to be a classical age of Japanese garden design. The
correlation between buildings and its settings were greatly emphasized during this period. It was a way to
integrate the structure within the landscape in an artistic way. The garden designs were characterized by
areduction in scale, a more central purpose, and a distinct setting. A minimalistic approach was brought to
the garden design, by recreating larger landscapes in a smaller scale around a structure.

Itis designated as a National Special Historic Site and a National Special Landscape, and it is one of 17
locations comprising the Historic Monuments of Ancient Kyoto World Heritage Site. It is also one of the
most popular buildings in Japan, attracting a large number of visitors annually.
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* Application data by courtesy YMC Co., Ltd.
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Company Profile

YMC is a leading specialist supplier of high performance products for
liquid chromatography, with headquarters in Kyoto, Japan, and with
subsidiaries in the USA, in India, China, Korea, Taiwan and Europe.

Asamission statement, itis ourambition to provide chromatographic
solutions for any compound from its discovery through scale-up into

production and its ultimate quality control in the laboratory. YMC can

always be expected to provide meaningful support, chromatographic
toolsand assistance forroutine R&D, fast LC/UHPLC, high-throughput
screening, LC-MS, automation or process-scale engineering.

YMC Europe GmbH, Dinslaken, Germany

YMC Co., Ltd. manufacturing facility in Komatsu, Japan

Today, YMC has developed beyond their traditional, yet still high performance silica-based materials
to produce three new, distinct high technology platforms:

s A NEW GENERATION OF SILICA BASED MATERIALS FOR PROCESS
chromatography, YMC HG-series, with enhanced
physical and chemical properties

s A METHACRYLATE BASED POROUS AND NON POROUS BEAD
for ion exchange chromatography (IEX) from analytical
to process scale with particle sizes from 5 to 75 pm

s 9-# 4ARIART A NEW HYBRID STYLE ORGANIC INORGANIC PARTICLE
a “global first” which provides a fully scalable series of products
from analytical to process scale. Available in up to multi-ton capacity
per year and with major benefits regarding mechanical/chemical
stability which result in enhanced column lifetime.

However, itis not only product specification that demonstrates YMC qualities, but also the perceived
ethical values of having people willingly contribute competent and consistent performance along
with exceptional reliability even for difficult and demanding separations. YMC strive to exceed
expectations day after day, year after year with worldwide availability and with guaranteed
long-term supply.
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Facilities include preparative HPLC, fraction
concentration equipment, crystallisation, vac-
uum filtration, vacuum drying, freeze drying, all
supported by state-of-the-art analytical instru-
mentation. The live experience by YMC spe-
cialists added value aspect to make customers
successful in their work: for robust, valid and
fast methods in the lab, with high sensitivity,
and increased output. YMC training courses are
available with a well-defined balance of theory
and practical work at either novice or advanced
levels, all of which can be customised to indi-
vidual requirements.

Company Profile

Hands-on support services are offered by Ko-
matsu/Japan, Allentown/PA, USA and Dinslak-
en/Germany: local application laboratories and
the Komatsu factory provide method develop-
ment, optimisation and scale-up as well as
custom synthesis and toll manufacturing from
milligram to ton scale.

Supply

Extensive local inventory and highly motivated
order processing staff ensure speedy product
supply to virtually any destination. Individual
items are stocked based on statistical consump-
tion or customised as specified by purchasing
officers or procurement agreements in place
for just-in-time supply. In addition, authorized
YMC International Distributors are encouraged
to maintain local inventory, too, occasionally
complemented by consignment products pro-
vided by YMC, so that lead times are brought
down to a minimum.
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YMC Websites

more than 700 pages full of useful information

detailed description of more than 80 stationary phases
extensive applications database

latest news at a glance on the homepage

Although we have put all our efforts into providing you with the best information on the successful
implementation of YMC products for liquid chromatography in this catalogue, printed documents
by nature remain unidirectional media compared with lively internet platforms.

WWW.ymc.co.jp

for Asia

WWW.ymcamerica.com

for the Americas

www.ymc.de

for EMEA Countries
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YMC Website ©  www.ymc.de”

Instead of simply reproducing this catalogue in an internet format, you will nd that www.ymc.de
incorporates many additional features: updates, various commonly used contact information, down-
loads, search and useful links, an application database as well as taking the challenge with our new

YMC Online Communication Platform . OCP will bring you online to the desk of an experienced
product specialist for your personal, direct access to online support, which can include technical
questions, requests for speci ¢ application methods or simple questions such as local supply
facilities or product information. Visit us at www.ymc.de.

“Online Communication Platform - OCP”:

Our online communication platform is a new and unique alternative
way to contact YMC Europe in addition to phone or email. You can ask
our product specialists for technical support or you can be transferred

to our sales administration team if you have a supply question.
Try out the next generation of online customer support.

\~ \ N

“News”:

Get all the latest information and be up-to-date by choosing www.ymc.de. YMC continuously de-
velops new products to facilitate the routine in laboratories. In addition new brochures, applications
and other support can be found at a glance and can be downloaded immediately. You will also be
able to read our latest YMC Newsletter or browse in our news archive.

“Contact”:

If you just want to know the classical contact information including phone number, email and
postal address.

“Download area”:

You will find applications, brochures, publications, support information and much more in pdf-file
format in our download area.
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Introduction

Chromatographers always seek to push the limits of HPLC columns to greater extremes to allow them to perform day-
to-day with ever-changing pH, buffers and temperature ranges. The column for the laboratory of today must be suitable

for harsh pH conditions in combination with high temperature ranges without sacrificing selectivity. In addition narrow,

symmetrical peak shapes are necessary in order to cope with rapid analysis of demanding samples. This has required
manufacturers to seek more innovative ways to produce suitable stationary phases.

In order to meet these goals, YMC has developed a new particle technology. This is based on a multi-layered particle
produced via a tightly controlled granulation technology which has been adapted from micro-reactor technology. The
revolutionary production technique provides a multi-layer silica-organic hybrid stationary phase, which provides an
outstandingly narrow pore size and particle size distribution. This in turn, results in low back pressures and high load-
ability.
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First choice column for method development

0.180

0.160}

0.140L Hydrosphere C18e

XBridge C18
XTerraMSC18a  ® Eternity-C18®

ooso| Triart C8® Triart C18°

2
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s 2
o 2
o2& 0120}
+
GeminiC18m
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Pro C18 RSe
0.060}
0.040 . . . : . ;
2.00 4.00 6.00 8.00 10.00 12.00 14.00

Hydrophobicity k' (amylbenene)

Conventional hybrid silica-based ODS columns tend to be less hydrophobic than silica-based
columns. YMC-Triart C18 has a higher carbon load, giving it a hydrophobicity comparable to that
of standard ODS columns, thereby making it a "versatile first-choice" column for method develop-

ment.

Particle technology

YMC-Triart is a multi-layered material prepared
using tightly controlled particle formation tech-
nology which has been adapted from micro-
reactor technology. This recently developed
production process results in exceptionally
narrow particle and pore size distributions.

With YMC-Triart, challenging pH and high tem-
perature conditions are no longer a limitation to
the day-to-day work in laboratories. Most im-
portantly, due to its unique particle composition,
a balanced hydrophobicity and silanol activity
are achieved which makes YMC-Triart a "First
Choice" column in method development.

YMC-Triart hybrid structure

inorganic

siloxane
layer

organic
siloxane
layer

YMC-Triart C18 YMC-Triart C8 YMC-Triart Diol-HILIC

organic/inorganic organic/inorganic organic/inorganic

LR silica silica silica
Stationary phase C18 (as USP L1) C8 (as USP L7) Diol (as USP L20)
Particle size 1.9,3 and 5 pm 1.9, 3and 5 um 1.9,3and 5 um
Pore size 12 nm 12 nm 12 nm
Bonding polymeric type polymeric type —
e e -

pH range 1~12 1~12 2~10
Tempergtgre range pH 1-7: 70 °C, pH 1-7: 70 °C, 50 °C
(upper limit) pH 7-12: 50 °C pH 7-12: 50 °C
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Versatile wide pH stability

pH & temperature

Phosphate buffer (pH 11.5, 40 °C)* Triethylamine (pH 11.5, 40 °C)*
120% 120% YMC T . C18
. -Triart
100% YMC-Triart C18 & 100% YMC-Triart C8
— g
S, so% S 8%
z £
5 oo% T 6%
2 T
< 5]
a0 %ybrid-silica based C18 g e Silica based C18
Silica based C18 kS
20% £ 2m
o
0% 0%
10 20 30 40 50 0 50 100 150 200 250 300
Time [h] Time (hr)
Column: 5 pm, 150 x 4.6 mm ID
Part No.: TA12S05-1546WT
Eluent: 50 mM K,HPO,-K3;PO, (pH 11.5) / methanol (90/10)
Flow rate: 1.0 ml/min
Temperature: 40 °C
Sample: benzyl alcohol Column: 5pm, 150 x 4.6 mm ID
Part No.: TA12S05-1546WT
Eluent: 50 mM triethylamine (pH 11.5) / methanol (90/10)
Flow rate: 1.0 ml/min
Temperature: 40 °C
Sample: benzyl alcohol
Stability at high temperature
pH 6.9, 70 °C* pH 1, 70 °C*
120% 120%

100%
_ YMC-Triart C18
X 80
E Silica based C18
g 60% alkaline-resistant type
T
o 0%

Silica based C18

20%

YMC-Triart C18
YMC-Triart C8

Silica based C18

,_
5
8
2

80%
60% Hybrid-silica based C18
40%

20%

Rate of theoretical plate number

The columns are stored in acetonitrile/water/TFA (10/90/1) 70 °C,
and the performance tested every 20 hours.

0% 0%y 20 40 60 80 100 120
0 100 200 300 400 500 600 700
Time [h] Time (hr)

Column: 5pm, 50 X 2.0 mm ID

Part No.: TA12S05-0502WT

Eluent: 20mMKH,PO,4-K,HPO,(pH6.9)/acetonitrile (90/10)

Flow rate: 0.2 ml/min

Temperature: 70 °C

Sample: phenol Column: 5um, 50 x 2.0 mm ID
Part No.: TA12S05-0502WT
Eluent: acetonitrile / water (60/40)
Flow rate: 0.2 ml/min
Temperature: 70 °C
Sample: butyl benzoate

YMC-Triart phases show great chemical stability due to the newly developed hybrid-silica. Even
under high pH or high temperature conditions, the lifetime of YMC-Triart phases is more than 10x

greater than conventional reversed phase columns.

* Application data by courtesy YMC Co., Ltd.
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Transfer HPLC  UHPLC

Secure your method transfer!

Differences in selectivity, retention time, and also peak shapes between different particle sizes of
commercially available C18 phases in the same brand (or an alternative as recommended by its
manufacture) have been observed.

YMC-Triart C18
3um TF(2) 1.43 1.9 um TF(2) 1.47

YMC has adressed this issue of method transfer. YMC-Triart columns show identical selectivity
and excellent peak shapes for basic compounds for all 3.0 um to 1.9 um particle sizes. It allows
predictable scale up from UHPLC to conventional HPLC and even to semi-preparative LC, and
vice versa.

Case Studies**

X-Bridge BEH C18 and Acquity UPLC BEH C18
2.5 ym TF(2) 2.24 1.7 pym TF(2) 2.35

Kinetex ™ C18
2.6 ym TF(2) 6.49 1.7 um TF(2) 4.94

Kinetex™ C18 columns show significant peak tailing and have limited scalability due to lack of
larger particle sizes.

1. Chlorpheniramine (basic)
2. Dextromethorphan (basic)
3. Propyl paraben (internal standard)

Column: 50x2.0mm ID or 2.1 mm ID

Eluent: 20 mM KH,PO,-K,HPO, (pH 6.9) / acetonitrile (65/35)
Temperature:40 °C

Flow rate: 0.2 ml/min

Detection: UV at 235 nm

** These observations might not be representative for all applications but have been reported in some cases.
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UJHPLC

Transfer HPLC

Evaluation of method transfer performance!*

0.12 _
@Kinetex C18 2.6 pm

Eluent: methanol/water (80/20)
[Amylbenzene]
methanol/water (30/70)
[Caffeine, Benzene]

Hypersil Kinetex C18 1.7 um
. GOLD ¢ H
S 5 um .
=2 0.10 H'H AcQuITY upLc BEH c18 1.7um Triart C18
55 e ®, XBridge C185um3 ;1.9 Um
£ % Hypersil GOLD - o0
S5 1.9 um
5
25 0.08
'%‘_4

L-column2 OD%
2.0 ym \
® [-column2 ODS
5pum

0.06
2 4 6 8

Hydrophobicity [k' (Amylbenzene)]

With the introduction of UHPLC, sub-2-um particles became neccessary. Therefore smaller par-
ticles have been added to existing column lines. Consequently, sub-2-um particles may exhibit

differences in chromatographic performance.
By introducing YMC-Triart, YMC provides matching chromatographic behaviour for all particles

sizes!

Method transfer between HPLC UHPLC*

YMC-Triart C18
150 x 2.0 mm ID, 5 pm

A) water/
formic acid (100/0.1)

5% B (0-3 min) Eluent:

TA12S05-1502WT

5-30% B (3-10 min)
30-45% B (10-55 min)

B) acetonitrile/
formic acid (100/0.1)

i 0.2 ml/min
4.5 MPa (650 pSI) : Temperature: 40 °C
Detection: UV at 240 nm
Injection: 1 pl (5 pg/ml)

55

YMC-Triart C18

50 x 2.0 mm ID, 1.9 pm
TA12SP9-0502PT

37 MPa (5400 psi)

1. Oxine-copper
(Copper
8-quinolinolate)

2. Asulam

3. Thiram

4. Triclopyr

5. Mecoprop

6. Flazasulfuron

7. Siduron

8. Halosulfuron-
methyl

9. Azoxystrobin

5% B (0-0.3 min)
5-30% B (0.3-1.0 min)
30-45% B (1.0-6.0 min)
0.6 ml/min

min

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

Higher resolution and good loadability*
YMC-Triart C18

1 2 3
TF(2)=1.47
1.9 ym 2)
Ascentis Express C18
3
12
2.7 um TF(2)=5.05
Kinetex C18
2,3
1
2.6 um TF(2)=6.49
1 2,3
1.7 um TF(2)=4.94 Eloulgg:n ggﬁwﬁoKﬁzijérsz:-iDPOz;(PH 6.9)/
acetonitrile (65/35)
Flow rate: 0.2 ml/min
Detection: UV at 235 nm
Temperature: 40 °C

Lower HETP means higher resolution!*

0,015

0,010+

— 1.9 pm
YMC-Triart C18

— 2.7 UM
Ascentis Express
(Core-shell type)

0,005+

HETP (mm/plates)

2.6 um
Kinetex C18
(Core-shell type)

— 1.7 pm
Kinetex C18
(Core-shell type)

0,000
0

6 8 10 12

Llnear VeIOCIty (mm/sec) Column: 50x2.00r21mmID

Eluent: acetonitrile / water (60/40)
Detection: UV at 254 nm
Sample:  Butyl benzoate
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UHPLC & MS

Determination of Artificial Sweeteners with LC-MS/MS

Acesulfam-K Saccharin

T Non-biological markers of wastewater entries in ground and surface water

Extracted lon Chromatogram (XIC) of Acesulfam-K, 0.1 pg/L

Extracted lon Chromatogram (XIC) of Cyclamat-Na, 0.1 pg/L

Cyclamat-Na

Extracted lon Chromatogram (XIC) of Saccharin, 0.1 pg/L

Column: YMC-Triart C18, 12 nm, 1.9 pm, 100 x 3.0 mm ID
Part No.: TA12SP9-1003PT
LC-System: Agilent 1100 HPLC system and CTC Analytics HTC-Pal Autosampler
MS/MS System: Applied Biosystems MDS Sciex APl 4000, ESI negative
Temperature: 35°C
Flow rate: 0.3 ml/min
Injection: 40 pL, direct injection
Eluent: A: H,0 (containing 10 mmol NH, formate)
B: MeOH (containing 10 mmol NH, formate)
Gradient: Time 0 6.0 61 12.0

% B 2 %2 2

by courtesy of: Thomas Class, Sandro Joof3
PTRL Europe, Helmoholtzstraflie 22, Science Park |, D-89081 Ulm

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

Angiotensin I, Il and I11* Insulin*
2 1
1. Angiotensin | 1. Bovine insulin
1 2. Angiotensin Il 2. Human insulin 2
3. Angiotensin Il 3. Porcine insulin 3
3
Column: YMC-Trairt C18, 12 nm, 1.9 pm, 50 x 2.0 mm ID
Part No.: TA12SP9-0502PT
Column: YMC-Trairt C18, 12 nm, 1.9 pm, 50 x 2.0 mm ID Eluent: A) H,0 + 0.1% TFA
Part No.: TA12SP9-0502PT B) acetonitrile + 0.1% TFA
Eluent: 20 mM KH,PO, + K,HPO, (pH 7.9) / acetonitrile (22/78) Gradient: 30% B (0 min); 30-32% B (0-5 min); 32% B (55 min)
Flow rate: 0.7 ml/min Flow rate: 0.6 ml/min
Detection: UV at 220 nm Detection: UV at 220 nm
Pressure: 720 bar Pressure: 611 bar
Injection: 0.5l Injection: 0.5l
Temperature: 40 °C Temperature: 30 °C
Macrolide antibiotics* Sulpha drugs*
4
. 2
1. Erythromycin
2. Spiramycin 1. Uracil
2. Sulphathiazole
3. Sulphamerazin
4. Sulphamethaxole
2
1
3
1
Column: YMC-Trairt C18, 12 nm, 1.9 um, 50 x 2.0 mm ID
Part No.: TA12SP9-0502PT
Eluent: A) 20 MM K,HPO, + 20 mM KH,PO, (pH 7.9) Column: YMC-Trairt C18, 12 nm, 1.9 pm, 50 x 2.0 mm ID
B) acetonitrile Part No.: TA12SP9-0502PT
Gradient: 60% B (0.5 min); 60-70% B (0.5-1.5 min); 70% B (3.5 min) Eluent: H,0 + formic acid (pH 2.5) / acetonitrile (75/25)
Flow rate: 0.45 ml/min Flow rate: 0.75 ml/min
Detection: UV at 210 nm Detection: UV at 280 nm
Pressure: 520 bar Pressure: 740 bar
Injection: 1l Injection: 0.5l
Temperature: 50 °C Temperature: 50 °C
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UHPLC

Tetracycline antibiotics* Betablockers*
1 1. Oxytetracycline 4 1. Atenolol 5
2. Tetracycline 2. Pindolol
3. Chlortetracycline 3. Nadolol
4. Metoprolol
5. Propranolol
2
1
3
2
Column: YMC-Trairt C18, 12 nm, 1.9 um, 50 x 2.0 mm ID
Part No.: TA12SP9-0502PT

Column: YMC-Trairt C18, 12 nm, 1.9 pm, 50 x 2.0 mm ID Eluent: A) 20 mM CH;COONH, + ammonia (pH 9.0)
Part No.: TA12SP9-0502PT B) acetonitrile
Eluent: 5 mM CH3;COONH, / acetonitrile (87/13) Gradient: 25% B (1.0 min); 75% B (1-6 min)
Flow rate: 0.65 ml/min Flow rate: 0.35 ml/min
Detection: UV at 280 nm Detection: UV at 254 nm
Pressure: 662 bar Pressure: 450 bar
Injection: 1pl Injection: 1pl
Temperature: 40 °C Temperature: 40 °C

Fast LC for conventional HPLC*

YMC-Triart C18, 5 um, 150 x 2.0 mm ID

10% B, 0.2 ml/min, 5.7 MPa

insuf cient
separation

5% B, 0.2 ml/min, 5.6 MPa

o Baseline separation,
optimisation but long analysis time

Down scaling

YMC-Triart C18, 3 um, 50 x 2.0 mm ID

5% B, 0.4 ml/min,
12.2 MPa

Baseline separation,
with short time

Eluent: A) water / HFBA* (100/0.1)

B) acetonitrile / HFBA* (100/0.1)
Temperature: 37°C
Detection: UV at 290 nm
Injection: 1 pl (0.1 mg/ml)
*heptafluorobutyric acid

* Application data by courtesy YMC Co., Ltd.
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LC/MS

LC/MS compatibility*

— YMC-Triart C18

— No column

Column:
Part No.:
Eluent:

Flow rate:
Temperature:
Detection:

5pm, 50 x 2.0 mm ID
TA12S05-0502WT

A) water / formic acid (100/0.1)

B) acetonitrile / formic acid (100/0.1)
5% B (0-1 min), 5-100% B (1-5 min),
100% B (5-10 min),

100-5% B (10-10.1 min),

5% B (10.1-12.5 min)

0.4 ml/min

40°C

ESI positive,

TIC (Mass Range: 50-1000)

Column bleeding, caused by the fragments of stationary phase, is the main reason for background noise and restric-
tions on detection limits. No bleed is observed in the test of total ion current (TIC) measured by LC/MS with blank or
with YMC-Triart C18. So in terms of the signal/noise ratio (S/N ratio), YMC-Triart C18 can be expect to not only reduce

the background noise but to also increase the sensitivity of the analysis.

LC/MS analysis of benzodiazepine derivates*

Column:

Part No.:
Eluent:

Gradient:
Flow rate:
Temperature:
Detection:

Peak 1: 100ng_ml_RB4_01_2291.d: EIC 343.051+0.01+All MS
Peak 2: 100ng_ml_RB4_01_2291.d: EIC 343.078+0.01+All MS

Courtesy of J. Watanabe, Bruker Daltonics K. K. Injection:

YMC-Triart C18 (5 pm, 12 nm)
50x2.0mm ID
TA12S05-0502WT

A) 10 mM formic acid

B) acetonitrile

25-50% B (0-10 min)

0.2 ml/min

40°C

Bruker Daltonics micrOTOF,
ESI, positive mode

5 pl (100 ng/ml)
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LC/MS

LC/MS analysis of tetracycline antibiotics*

Column:
Part No.:
Eluent:
Flow rate:

Temperature:

Detection:

Injection:

YMC-Triart C18 (5 pm, 12 nm) 50 x 2.0 mm ID
TA12S05-0502WT

acetonitrile / water / formic acid (15/85/0.1)
0.4 ml/min

40°C

A) UV at 270 nm

B) ESI positive-mode

10 pl (1 pg/ml)

* Application data by courtesy YMC Co., Ltd.
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LC/MS

Analysis of 360 pesticides in a single run

Column: YMC-Triart C18 (3 pm, 100 x 2.0 mm ID) Injection: 5ul

Part No.: TA12S03-1002WT Gradient: 0 min: 30% B, 0.1 min: 50% B, 18 min: 100% B,

Eluent: A) 5 mM ammonium formate / water 21 min: 100% B, 21.01 min: 30% B, 29 min: 30% B
B) 5 mM ammonium formate / methanol Total run time: 30 min

Flow rate: 0.25 ml/min Sample: 100 ng/ml pesticide mix in acetonitrile

Temperature: 45 °C

by courtesy of: J6zsef Laszlé
WIREC, WESSLING International Research and Educational Centre Nonprofit Co. (Hungary)
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Pharmaceuticals

Separation of alkaloids*

1. Scopolamine
2. Atropine

3. Cinchonine

4. Quinine

5. Dihydroquinine

Column: YMC-Triart C18 (5 um, 12 nm) 50 x 2.0 mm ID

Part No.: TA12S05-0502WT

Eluent: 20 mM CH3;COOH-CH3;COONH, (pH 4.9) / acetonitrile (80/20)
Flow rate: 0.2 ml/min

Temperature: 40 °C

Detection: UV at 220 nm

Injection: 1 ul (0.02-0.1 mg/ml)

Barbiturates in human serum*

A) Standard (10 pg/ml)

Solid-phase extraction method
YMC Dispo SPE C18 100 mg/iml

Condition
2 ml methanol
2 ml water

B) Spiked human serum l
Load
500 pl spiked human serum
solution (each 10 pg)

Elute
500 pl methanol/water (85/15)

Dilute
500 pl 20 MM ammonium
formate buffer (pH 9.5)

Column: YMC-Triart C18 (5 pum, 12 nm) 50 x 2.0 mm ID
Part No.: TA12S05-0502WT
Eluent: A) 20 mM HCOONH,-NH, (pH 9.5)
B) methanol
Gradient: 0-90% B (0-7 min)
Flow rate: 0.2 ml/min
Temperature:  25°C
Detection: UV at 240 nm
Injection: 1l

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

Erythromycin at elevated pH and temperature*

1. Optimisation of pH

2. Optimisation of temperature (pH 7.9)

3. Stability test: pH 7.9, 70 °C

suonoalul Jo
laguinN

Column: YMC-Triart C18 (3 pm, 12 nm)

Dimension: 50 x 2.0 mm ID

Part No.: TA12S03-0502WT

Eluent: 20 mM KH,PO,-K,HPO, / acetonitrile /
methanol (40/45/15)

Flow rate: 0.2 ml/min

Detection: UV at 210 nm




YMC-Triart 2 7

Pharmaceuticals

Separation of flavonoids*

Column: YMC-Triart C18 (5 um, 12 nm)
Dimension: 150 x 3.0 mm ID
Part No.: TA12S05-1503WT
Eluent: acetonitrile / 10 mM H ;PO, (30/70)
Flow rate: 0.425 ml/min
Temperature: 37 °C
Detection: UV at 280 nm
Injection: 2 pl (50 pg/ml)

Separation of aromatic carboxylic acids*
Column: YMC-Triart C18 (5 um, 12 nm)
Dimension: 150 x 3.0 mm ID
Part No.: TA12S05-1503WT
Eluent: 10 mM CH3COOH-CH3;COONH, (pH 4.2) /
acetonitrile (75/25)

Flow rate: 0.425 ml/min
Temperature: 40 °C
Detection: UV at 254 nm
Injection: 4 ul (0.02 ~ 0.3 mg/ml)

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

Aciclovir syrup and injection*

Column: YMC-Triart C18 (5 pm, 12 nm) 150 x 4.6 mm ID

Part No.: TA12S05-1546WT

Eluent: phosphate buffer* / methanol (95/5)
*Dissolve 1.45 g of H;PO, and 25 ml of 1 mol/I
CH3;COOH in water to make 900 ml g adjust pH 2.5
by 1 mol/l NaOH g add water to make 1000 ml|

Flow rate: 1.0 ml/min

Temperature: 25 °C

Detection: UV at 254 nm

Injection: 20 pl (0.05 mg/ml, 0.032 mg/ml)

Clindamycin hydrochloride*

Column: YMC-Triart C18 (5 um, 12 nm) 250 x 4.6 mm ID

Part No.: TA12S05-2546WT

Eluent: 50 mM KH,PO, (pH 7.5 adjusted by 8 M KOH) /
acetonitrile (55/45)

Flow rate: 1.0 ml/min

Temperature: 25 °C

Detection: UV at 210 nm

Injection: 10 pl

Analysis of amlodipine besilate*

Column: YMC-Triart C18 (5 um, 12 nm) 150 x 3.0 mm ID

Part No.: TA12S05-1503WT

Eluent: 10 MM CH3COOH-CHZ;COONH, (pH 4.2) /
acetonitrile (75/25)

Flow rate: 0.425 ml/min

Temperature: 40 °C

Detection: UV at 254 nm

Injection: 4 pl (0.02 ~ 0.3 mg/ml)
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Pharmaceuticals

Basic drugs*

1. Hydrochlorothiazide

2. Amlodipine besilate

3. Valsartan

4. Atorvastatin calcium hydrate
5. Candesartan cilexetil

Column: YMC-Triart C8 (3 um, 12 nm), 50 x 2.0 mm ID
PartNo.: TO12S03-0502WT
Eluent: A) water / formic acid (100/0.1)

B) acetonitrile / formic acid (100/0.1)

10-90% B (0-5 min), 90% B (5-7 min)

Flow rate:

Temperature:

Detection:
Injection:

0.4 ml/min

30°C

UV at 254 nm

2 pl (10-20 pg/ml)

Sequential analysis of Carvedilol*

Column: YMC-Triart C8 (5 pm, 150 x 2.0 mm ID)
Part No.: TO12S05-1502WT
Eluent: phosphate buffer (pH 2.0)* / acetonitrile (65/35)

*Dissolve 2.72 g of KH,PO, in 900 ml water, adjust pH 2.0 with H ;PO,
and add water to make 1000 ml

Flow rate: 0.28 ml/min (adjust the flow rate so that the retention time of
carvedilol is about 4 min)

Temperature: 55 °C

Detection: UV at 240 nm

No change in retention time is observed even under a high pH and at a elevated temperature.

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

Soy isoflavones in supplement*

A) Standard (0.01 mg/ml)

B) Supplement (1 g/50 ml)

. Daidzin

. Glycitin

Genistin

6“- O-Malonyldaidzin
6“- O-Malonylglycitin
6“- O-Acetyldaidzin
6“- O-Acetylglycitin
6“- O-Malonylgenistin
. Daidzein

10. Glycitein

11. 6" O-Acetylgenistin
12. Genistein

CE NI

Sample preparation method

<«—— 50% aqueous ethanol

Stirred at r.t. for 1 hr

Filtration

Injection

Column: YMC-Triart C18 (3 pm, 12 nm)
50x 2.0 mm ID
Part No.: TA12S03-0502WT

Eluent: A) acetonitrile / water / HCOOH (10/90/0.1)
B) acetonitrile / water / HCOOH (60/40/0.1)

Gradient:
Flow rate:

Temperature:

Detection:
Injection:

5-40% B (0-12 min)
0.4 ml/min

25°C

UV at 254 nm

2ul

Separation of water-soluble vitamins*

cCENOOAWNE

Thiamine HCI (Vitamin B,)
Pyridoxine HCI (Vitamin Bg)
Nicotinamide
Cyanocobalamin (Vitamin By,)
L-Ascorbic acid 2-glucoside
L-Ascorbic acid (Vitamin C)
Erythorbic acid

Riboflavin (Vitamin B,)
Nicotinic acid

Column:
Part No.:
Eluent:

Flow rate:
Temperature:
Detection:
Injection:

YMC-Triart C18 (5 pm, 12 nm) 250 x 4.6 mm ID
TA12S05-2546WT

phospate buffer* / acetonitrile (90/10)

* Dissolve 1.4 g KH,PO, in 800 ml water
q add 26 ml 10% TBA-OH

q adjust pH 5.2 by 20% H ;PO,

g add water to make 1000 ml

0.8 ml/min

40°C

UV at 260 nm

10 pl (5 pg/ml)
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Food

Analysis of anthocyanins and anthocyanidins*

Anthocyanins:
Anthocyanidins:

Indicated in black
Indicated in red

©COuOOEWN R

. Delphinidin-3- O-galactoside
. Delphinidin-3- O-glucoside

. Cyanidin-3- O-galactoside

. Delphinidin-3- O-arabinoside
. Cyanidin-3- O-glucoside

. Petunidin-3- O-galactoside

. Cyanidin-3- O-arabinoside

. Petunidin-3- O-glucoside

. Peonidin-3- O-galactoside
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Petunidin-3- O-arabinoside
Delphinidin

Peonidin-3- O-glucoside
Malvidin-3- O-galactoside
Peonidin-3- O-arabinoside
Malvidin-3- O-glucoside
Malvidin-3- O-arabinoside
Cyanidin

Petunidin

Peonidin

Malvidin

Column:
Dimension:

250 x 4.6 mm ID

Part No.: TA12S05-2546WT

YMC-Triart C18 (5 um, 12 nm)

Eluent:

Gradient:

Flow rate:
Temperature:
Detection:
Sample:

A) water / formic acid (90/10)
B) acetonitrile / methanol / water /
formic acid (22.5/22.5/40/10)
20-28% B (0-30 min),
28-70% B (30-40 min),

100% B (40-45 min)

1.0 ml/min

25°C

UV/VIS at 535 nm
commercial bilberry powder
(1.25 mg/ml)

Peptides

Peptides (MW 556 - 3,465)*

. Oxytocin

. Neurotensin
. @&ndorphin
. BEndorphin

oA WNRE

(MW 1,007)

. Met-Enkephalin (MW 574)
. Leu-Enkephalin (MW 556)

(MW 1,673)
(MW 1,859)
(MW 3,465)

Column:
Dimension:
Part No.:
Eluent:

Flow rate:
Temperature:
Detection:
Injection:

YMC-Triart C18 (5 pm, 12 nm)
150 x 2.0 mm ID
TA12S05-1502WT

A) water / TFA (100/0.1)

B) acetonitrile / TFA (100/0.1)
20-45% B (0-25 min)

0.2 ml/min

37°C

UV at 220 nm

2 ml (0.075 ~ 0.25 mg/ml)

* Application data by courtesy YMC Co., Ltd.




32 YMC-Triart

HILIC

Great stability and reproducibility at high pH*
Stability in high pH (pH 11, 50 °C)**

. . Cytosine
Triart Diol-HILIC
0,
100% 200 hr
— 80%
§. 150 hr
z
= 60%
o
e
©
xr 40% ‘A\
. . 50 hr
20% |- Silica based Diol A
initial
0% - : : T T T T 1
0 50 100 150 200 4 5 6 7 min
** pH < 10 is recommended for regular use Time [h]

Column: 5 pum, 150 x 4.6 mm ID Flow rate: 1.0 ml/min

Part No.: TDH12S05-1546WT Temperature: 50 °C

Eluent: acetonitrile / water / NH 5 (90/10/0.1) pH 11.3 Sample: Cytosine

YMC-Triart Diol-HILC offers highly reproducible separations even at high pH and high temperature. The lifetime of YMC-
Triart Diol-HILIC is much longer than that of conventional silica-based Diol columns.

Nucleosides and bases*

Diabetes drugs*

mAU ' mAU 1 1 JE E ﬁ
1 1. Ur_a(_:il 1 2 HNT ONH ONH -HCI
25 1 1 2. Uridine 401
] 3. Adenosine Phenformin hydrochloride
201 4. Cytosine
] 5. Cytidine
1 2 3 . 30 2 H NH
15 6. Guanosine /'[]\ ﬂ\ o
] HNT NN g —
] 20 o .
10 ] Metformin hydrochloride
] 10
5] J
0 :.__L_j 0 \/\
. : : . . V12050142 , ; . , —J1205290
0 2 4 6 8 10 12 14 min 0 62 04 06 08 1.0 1.2 min
Column: YMC-Triart Diol-HILIC (5 pm, 12 nm) 150 x 3.0 mm ID Column: YMC-Triart Diol-HILIC (1.9 um, 12 nm) 50 x 2.0 mm ID
Part No.: TDH12S05-1503WT Part No.: TDH12SP9-0502PT
Eluent: 100 mM CH;COONH, / acetonitrile (10/90) Eluent: 100 mM HCOOH-HCOONH, (pH 3.7) / acetonitrile (10/90)
Flow rate: 0.425 ml/min Flow rate: 0.8 ml/min
Temperature: 30 °C Temperature: 25°C
Detection: UV at 254 nm Detection: UV at 235 nm
Injection: 2 pl (5~ 10 pg/ml) Injection: 2 pl (10 pg/ml)




33

YMC-Triart

HILIC

Polar and hydrophilic compounds*
RP mode HILIC mode
YMC-Triart C18 YMC-Triart Diol-HILIC
mv 120 MM KHPO-HPQ, (pH2.5)  mv| 100 mM HCOOH-HCOONKH 3.3) /
5 acetonitrile (10/90)
| 1 i
200+ 200+
.
100 100
0 A J 0 ‘
F120425A B120427L
| \ | | \ |
0.0 25 5.0 min 0.0 2.5 5.0 5 10.0 min
1 HQ 2 Ho
= O =z O
HO X @) HO : —0
Ho' o oo o S ™
Erythorbic acid_ L-Ascorbic acid Temperaure:  40°C_
(D-Isoascorbic acid) imecton: 41 (0.05 mgmi)

YMC-Triart C18 (RP) shows very weak retention and poor resolution of L-ascorbic acid and its stereoisomer (erythorbic
acid) even if 100% aqueous mobile phase is used. However, YMC-Triart Diol-HILIC shows strong retention and good
resolution of these compounds with mobile phase containing 90% organic solvent.

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

YMC-Triart: Improved quality of particles
Uniform spherical particles

YMC-Triart X-Bridge HILIC

The new uniform spherical particle support is used for YMC-Triart C18 and C8. The particle is pro-
duced using micro-reactor technology for the granulation process. This results in reduction of the
back-pressure and leads to more reproducibility in surface modification.

Low column back-pressure*
20

— -@— - YMC-Pack Pro C18, methanol/H ,0O
— =A— - YMC-Pack Pro C18, acetonitrile/H ,0

16 e P A .- - —=@— YMC-Triart C18, methanol/H ,0

P N =—— YMC-Triart C18, acetonitrile/H ,0

column pressure (MPa)

Column: YMC-Triart C18, 5 um, 150 x 4.6 mm ID
: : : : : : : : : Part No.: TA12S05-1546WT
0 10 20 30 40 5 60 70 80 90 100 | Eluent: acetonitrile / water or methanol / water

organic solvent rate (%) .Frfn"fpfr‘:{ure: 29 ifmin

The revolutionary production technique, adapted from micro-reactor flow technology, produces a
multi-layered silica/organic hybrid stationary phase, with outstanding narrow pore size and particle
size distributions which result in low back pressures.

YMC-Triart is designed for use under a wide range of conditions. Elution with higher viscosity
methanol (compared with acetonitrile), YMC-Triart generates lower pressure (approx 30% lower
than with conventional phases).
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Excellent reproducibility of YMC-Triart phases is available even for the analysis for basic and coordination compounds

which normally exhibit tailing and adsorption effects.

Batch-to-Batch reproducibility

Basic Compounds* 1. Chlorpheniramine (basic) Coordination Compounds* 1. Hinokitiol (coordination)
2. Dextromethorphan (basic) 2. Methyl benzoate
2 3. Propyl p-hydroxybenzoate
1 1 2
3 A /\
| M /\ Lot. E M Lot. E
A\ .
S M Lot. D \ Lot. D
L /\ Lot. C I 1 Lot. C
— /\ Lot. B N Lot. B
A /\ Lot. A )\ M ot A
0.0 25 50 75 10.0 125 150 175 min 0.0 20 40 6.0 8.0 10.0 120 140 min
J091201Y 3091201X
Column: YMC-Triart C18, 5 pm, 150 x 3.0 mm ID Column: YMC-Triart C18, 5 um, 150 x 3.0 mm ID
Part No.: TA12S05-1503WT Part No.: TA12S05-1503WT
Eluent: 20 mM KH,PO, (pH 6.9) / acetonitrile (65/35) Eluent: acetonitrile / 0.1% H 3P0, (40/60)
Flow rate: 0.425 ml/min Flow rate: 0.425 ml/min
Temperature: 40 °C Temperature: 40 °C
Detection: UV at 235 nm Detection: UV at 254 nm

The reproducibility of packed columns is shown below in terms of theoretical plate number (N) and tailing factor (Tf).

YMC-Triart packed columns exhibit a very narrow range of variation.

20000 25
2 Theoretical plate number
S
(e * L 2 4 *
o o o** . $0009%00,000,,%00,% 00000 )
< =
=1 a
=< 10000 - 415 &
O o
+ . —
g Tailing factor S
l&_’ 5000 [9°9® 40002090000, 100 00040, ,00009%%00000% 000,010
0 ] | | | L 10.5
10 20 30 40 50
Column number
Column: YMC-Triart C18, 5 um, 150 x 4.6 mm ID Flow rate: 1.0 ml/min
Part No.: TA12S05-1546WT Temperature: ambient
Eluent: acetonitrile / water (40/60) Sample: butyl benzoate

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

Narrow pore distribution

4500

4000 YMC-Triart C18 particle

3500
3000
2500 | Conventional silica-based particle

2000

d Vp/d logD

X-Bridge HILIC
1500

1000 r

500

(o] 5 10 15 20 25 30 35
Pore size (nm)

.y

(¢}

This figure shows the pore size distributions of some competitive materials. Comparing
the pore size distributions of some competitive materials shows that YMC-Triart has a
narrower distribution which results in sharper peak shapes.

Improved loadability

In uence of injection volume on peak shapes solvent for sample
acetonitrile
1 2
YMC-Triart C18 injection volume
1.0 W
15ul
3.0u
1.
- Hybrid-silica based C1 8 QEHEHCHHCHEH
2 ®
Propranolol (50 pg/ml)
2.
Hﬁo—@—(:: - (CHZ)ZCI‘\IZBHZCHZ {;yozm3

CH(CHy), CHs
Verapamil (50 pg/ml)

1 ) 2 Silica-based C18

Peak anomaly at 1.5 pL

Column: 5pum, 50 x 2.0 or 2.1 mm ID
Eluent: A) water / formic acid (100/0.1)
B) acetonitrile / formic acid (100/0.1)
5% B (0-0.5 min), 5-100% B (0.5-2.5 min)
Flow rate: 0.4 ml/min
T T T Temperature: 40 °C
15 2.0 25 min | Detection: UV at 275 nm

In order to prevent peak errors, there is the limit to the injection volume when the sample is injected in high elution
solvents (such as 100% acetonitrile). Compared with traditional columns, more than double the injection volume can
injected into YMC-Triart columns as a result of the extremely narrow particle size distribution.




YMC-Triart 3 7

QC Data

Multi-stage endcapping

After bonding the alkyl chain, there are highly reactive and less reactive silanols on the surface. In traditional bonding
processes, these are reacted with a single capping-compound in one step. However, the highly reactive silanols can
be hydrolysed easily which contributes to the poor stability. The less reactive silanols are hard to endcap which results
in poor resolution due to peak tailing.

YMC-Triart C18 and C8 use a new innovation in end capping called “multistage end-capping” for its surface modification

process. By using a number of compounds with different reactivities in successive steps, all silanols can be capped to
the maximum extent.

Hydroxyl group
End-capping (EC) group

The chromatographic result of a "good" end-capping is demonstrated:

Ingredients in cough/cold medication:

End-capping YMC-Triart C18 1. Chlorpheniramine
2. Dextromethorphan
by traditional method 3. Propyl p-hydroxybenzoate

Peak tailing for basic compounds

Column: 5 pm, 150 x 3.0 mm ID
Part No.: TA12S05-1503WT
Eluent: 20 mM KH,PO,-K,HPO,
(pH 6.9) / acetonitrile (65/35)
Flow rate: 0.425 ml/min

Temperature: 40 °C
Detection: UV at 235 nm

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

Basic compounds*
1 2

YMC-Triart C18
3 150 x 3.0 mm ID
L /\ Qo090710C

1 silica based C18
3 Inertsil

150 x 4.6 mm ID
L /\ Q090205E

hybrid-silica based C18

1 2 3 XBridge
150 x 4.6 mm ID
Qo90123F
T T T T T T T 1
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

Ingredients in a cough/cold medication
1. Chlorpheniramine

2. Dextromethorphan
3. Propyl p-hydroxybenzoate

ellent
e)g;e a\( Shape

Column: 5 pm, 150 x 3.0 or 150 x 4.6 mm ID
Eluent: 20 mM KH,PO,-K,HPO, (pH 6.9) / acetonitrile (65/35)
Flow rate: 0.425 ml/min for 3.0 mm ID

1.0 ml/min for 4.6 mm ID
Temperature: 40 °C
Detection: UV at 235 nm

The innovative surface modification technology results in excellent peak shapes even for basic compounds that often
exhibit peak tailing with conventional silica- and hybrid silica-based reversed phase columns.

Acidic compounds*

1

YMC-Triart C18
150 x 3.0 mm ID

3

K Q090605

hybrid-silica based C18

Gemini NX
3 150 x 4.6 mm ID

/L Q090717A

0.0 05 1.0 15 20 25 30 35 40 45 50 55 60 65 7.0 7.5 min

Organic acid

1. Formic acid
2. Acetic acid
3. Propionic acid

Column: 5 pm, 150 x 3.0 or 150 x 4.6 mm ID
Eluent: methanol / 0.1% H 3P0, (5/95)
Flow rate: 0.425 ml/min for 3.0 mm ID

1.0 ml/min for 4.6 mm ID
Temperature: 37 °C
Detection: UV at 210 nm

YMC-Triart phases is synthesised using methodology adapted from micro-reactor technology. This technique ensures a
reduction of impurities that contribute to peak tailing during the analysis of some types acidic compounds.

Coordinating compounds*
) PRl Y MC-Triart C18
150 x 3.0 mm ID

A Q090709D

hybrid-silica based C18
XBridge
150 x 4.6 mm ID

Q090120A

T T T T T T T T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 min

Hinokitiol

; uigx;ilﬁt?(lanzoate \O\N m r
impu

etal
iies

Column: 5 pm, 150 x 3.0 or 150 x 4.6 mm ID
Eluent: acetonitrile / 0.1% H ;PO, (40/60)
Flow rate: 0.425 ml/min for 3.0 mm ID

1.0 ml/min for 4.6 mm ID
Temperature: 40 °C
Detection: UV at 254 nm

YMC-Triart phases have an extremely low level of metal impurities, much lower than conventional products, ensuring

excellent peak shape for coordination compounds.
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QC Data

Comparison of clemastine analysis*

10 mM phosphate buffer (pH 6.7)/organic solvent

methanol

T60.97 \ Tf1.11

YMC-Triart C18
50 x 2.0 mm ID

10 mM CH3COONHa4/organic solvent

methanol

Tf1.03 Tf1.16

:

F090818H07 F090818107

F090818F07 F090817G07

-

Tf1.13 Tf1.43

Silica based C18
Inertsil ODS-3V Tf1.21 Tf 1.56
50x 2.1 mm ID F090727H07 F090727107
Silica based C18
Capcell Pak MG-II TF0.93 Tf2.83
50x 2.0 mm ID
F090717HO7 F090717107
Silica based C18
Sunre C18 Tf 1.0 Tf3.87
08 7 107

50x 2.1 mm ID

Hybrid-silica based C18

5
-

-
.

!

F090727F07 F090803G07

Tf1.05

F090714F07

Tf2.21

F090714G07

Tf1.13

Tf1.88

-

(|

X-Bridge Tf1.14 Tf1.88 Tf1.22 Tf1.78
50 x 2.1 mm ID F090731H07 F090731107 F090731F07 F090731G07
10.0 11.0 12.0 min 6.0 7.0 8.0 min 8.0 9.0 10.0 min 6.0 8.0 min
H3C
| CH3
N o)
Column: 5pm, 50x 2.0 or 50 x 2.1 mm ID
Eluent: A) 10 mM KH,PO,4-K,HPO, (pH 6.7) or 10 mM CH;COONH,
Cl B) methanol or acetonitrile
5-90% B (0-10 min), 90% B (10-15 min)
Flow rate: 0.2 ml/min
Clemastine Temperature: 25°C
Detection: UV at 230 nm

Clemastine is a well-known basic compound which readily exhibits peak tailing with conventional ODS columns. YMC-
Triart C18 provides sharp separations with many different buffer/solvent compositions.

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

YMC-Triart 1.9 um UHPLC columns

(S Guard cartridges?|
Phase| ID Column length (mm) . 9
with 5 mm length
(mm)
20 30 50 75 100 150 (pack of 3)
2.0 | TA12SP9-0202RPTTA12SP9-0302RTTA12SP9-0502RTTA12SP9-L502PTTA12SP9-1002RTTA12SP9-1502F TTA12SP9-E5Q1CC**
Cls 3.0 — TA12SP9-0303RTTA12SP9-0503FTTA12SP9-L503RTTA12SP9-1003RTTA12SP9-1503RT TA12SP9-E503CC

2.0 | TO12SP9-0202PTO12SP9-0302PTO12SP9-0502PTO12SP9-L502PTO12SP9-1002PTO12SP9-1502PTA2SP9-E5Q1CC**
cs 3.0 — TO12SP9-0303PTO12SP9-0503PTO12SP9-L503PTO12SP9-1003PTO12SP9-1503PTTO12SP9-E503CC

2.0 |TDH12SP9-0204ADH12SP9-0302ADH12SP9-0503HDH12SP9-L502FDH12SP9-1004ADH12SP9-1502FDH12SP9-E5Q1CCH*
HILIC| 39 — TDH12SP9-0303ADH12SP9-0503HDH12SP9-L503ADH12SP9-1003ADH12SP9-1503PTDH12SP9-E503CC

*Guard cartridge holder required, part no. XPCHUHP
**Guard cartridge: 2.1 mm ID

YMC-Triart 3 um analytical columns

Column ID Guard cartridges?
Column length (mm) with 10 mm lengt
50 75 100 150 250

(pack of 5)
2.0 TA12S03-0502W[T TA12S03-L502W[T TA12S03-1002W[T TA12S03-1502W[T — TA12S03-01Q1GC
Cc18 3.0 TA12S03-0503W[T TA12S03-L503W[T TA12S03-1003W[T TA12S03-1503W|T — TA12S03-0103GL
4.6 TA12S03-0546W|T TA12S03-L546W|T TA12S03-1046W|T TA12S03-1546W|T TA12S03-2546W|T TA12S03-0104GC
2.0 TO12S03-0502WT TO12S03-L502WT TO12S03-1002WT TO12S03-1502WT — TO12S03-01Q1GC
c8 3.0 TO12S03-0503WT TO12S03-L503WT TO12S03-1003WT TO12S03-1503WT — TO12S03-0103GIC
4.6 TO12S03-0546WT TO12S03-L546WT TO12S03-1046WT TO12S03-1546WT TO12S03-2546WT TO12S03-0104GIC
2.0 TDH12S03-0502WTDH12S03-L502WTDH12S03-1002WTDH12S03-1502WT — TDH12S03-01Q1GC
HILIC 3.0 TDH12S03-0503WTDH12S03-L503WTDH12S03-1003WTDH12S03-1503WT — TDH12S03-0103GC
4.6 TDH12S03-0546WTDH12S03-L546WTDH12S03-1046WTDH12S03-1546WTDH12S03-2546WTDH12S03-0104GC

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

YMC-Triart 5 um analytical columns

Column ID Guard cartridges?
Column length (mm) with 10 mm lengt
50 75 100 150 250

(pack of 5)
2.0 TA12S05-0502W[T TA12S05-L502W[T TA12S05-1002W[T TA12S05-1502W[T — TA12S05-01Q1GC
C18 3.0 TA12S05-0503W[T TA12S05-L503W[T TA12S05-1003W[T TA12S05-1503W[T — TA12S05-0103GC

4.6 TA12S05-0546W[T TA12S05-L546W[T TA12S05-1046W[T TA12S05-1546W|T TA12S05-2546W|T TA12S05-0104G

2.0 TO12S05-0502WT TO12S05-L502WT TO12S05-1002WT TO12S05-1502WT — TO12S05-01Q1GC
c8 3.0 TO12S05-0503WT TO12S05-L503WT TO12S05-1003WT TO12S05-1503WT — TO12S05-0103GC
4.6 TO12S05-0546WT TO12S05-L546WT TO12S05-1046WT TO12S05-1546WT TO12S05-2546WT TO12S05-0104GC

2.0 TDH12S05-0502WTDH12S05-L502WTDH12S05-1002WTDH12S05-1502WT —_ TDH12S05-01Q1GC

HILIC 3.0 TDH12S05-0503WTDH12S05-L503WTDH12S05-1003WTDH12S05-1503WT — TDH12S05-0103GC

4.6 TDH12S05-0546WTDH12S05-L546WTDH12S05-1046WTDH12S05-1546WTDH12S05-2546WTDH12S05-0104GC

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

For other dimensions please refer to page 247
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YMC-Actus

Contents

S STABILITY i AL

s I XIAL #OMPRESSION 4ECHNOLO &5y

S IPPLICATION i 46-47.......

S /IRDERING )NFORMATION.............48-49 ..o

Introduction

Fast semi-preparative chromatography
3EMI PREPARATIVE CHROMATOGRAPHY IS THE LINK BETWEEN ANALYTICAL (O0,# AN

TOGRAPHIC SYSTEMS USED FOR SEMI PREPARATIVE ,# ARE NOT AS LARGE AS PREF
SAME

s OURIFICATION AND ISOLATION OF MAXIMUM SAMPLE QUANTITY
s 3AVINGS IN TIME AND COSTS

With YMC-Actus, time is on your side!
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YMC-Actus

efficiency (plates)

Stability

2APID PRESSURE CHANGES UNDER HIGH SPEED GRADIENT CONDITIO!
AND LOSS OF COLUMN PERFORMANCE

71TH 9-# ICTUS A NEW HARDWARE AND PACKING TECHNOLOGY HA
PREPARATIVE COLUMNS TO PROVIDE A UNIFORM PACKING DENSITY W
CONVENTIONAL SEMI PREPARATIVE COLUMNS

)N ORDER TO DETERMINE THE QUALITY OF THE PACKING THE COLUMN
RUNS WITH A SEQUENTIAL HIGH THROUGHPUT GRADIENT

9-# ICTUS COLUMNS OFFER OUTSTANDING EFFICIENCY WITHOUT COM
9-# ICTUS COLUMNS PROVIDE RELIABLE RESULTS EVEN AFTER EXPOSES
TIONS AND MULTIPLE INJECTIONS

5000
YMC-Actus ODS-A
4000 —
Increase column lifetime =
Decrease of cost
300
Conventional semi-preparative column
2000 —
Sequential gradient test Column performance test
#OLUM X MM)$ «M #OLUMN X  MM)$ |«M
1000 |— %LUENT | WATER " METHANOL %LUENT METHANOL WATER
'RADIENT 0 MIN T &LIMI RATE ML MIN
" MIN " MIZAMPLE .APHTHALENE
&LOW RATE ML MIN
4EMP AMBIENT
0 | | |
0 200 400 600 800

run




YMC-Actus 45

YMC-Actus

Axial Compression Technology for Ultimate Separation

9-# ICTUS SERIES COLUMNS ARE SEMI PREPARATIVE (0,# COLUMNS THAT HAVE EXCE
AND EFFICIENCY AS A RESULT OF APPLYING AXIAL COMPRESSION TECHNOLOGY 9
SHOW HIGH STABILITY UNDER HIGH FLOW RATE OR STEEP GRADIENT CONDITIONS WHICH AR
SCALE PREPARATIVE (0,# OF VARIOUS COMPOUNDS

4EST CONDITIONS
(high-speed and high-pressure)
#OLUMN «M X MM )$
%LUENT ! WATER " METHANOL
'RADIENT "

NeneaJOMPRESSING  &LOW [ouiate g

in bed density

Long Lasting
Columns!

AFTER RUNS

initial

Conventional Column Packing

601D AND CRACK
&LOW

$EGRADAT

ION OF
PERFORMANCE

N
C

AFTER RUNS

initial

5NIFORMLY HIGH DENSITY PACKING IS NECESSARY FOR HIGHLY EFICIENT AND S

$!# $YNAMIC IXIAL #OMPRESSION COLUMNS ARE WIDELY USED FOR PREPARATIV
PRODUCTION SCALE 4HIS ALLOWS UNIFORMLY HIGH DENSITY PACKING AND PRE

9-# ICTUS SERIES COLUMNS HAVE BEEN DEVELOPED BY APPLYING THIS IXIAL #OMP
TO SEMI PREP COLUMN PRODUCTION 4HE COLUMN BED IS COMPRESSED APPROP
THE INLET END ASSEMBLY OF THE NEWLY DESIGNED 9-# ICTUS HARDWARE )T PF
DENSITY HIGHER THAN CONVENTIONAL COLUMNS AND BED UNIFORMITY

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

Excellent stability and efficiency under fast gradient conditions at high flow rate

Glycyrrhizic acid in herb medicine*
Analysis OURIICATION
%LUENT ! WATER ACETIC ACID
" METHANOL ACETIC ACID
MIN " MIN " MIN
4EMPERATURE AMBIENT
$ETECTION 56 AT NM
3AMPLE WATER METHANOL ACETIC ACID EXTRACT O
AVAILABLE HERB MEDICINE G ML

Available for high-throughput purification: Injection in DMSO

%THENZAMIDE

#LEMASTINE FUMARATE

JBUPROFEN
#0OLUMN 9-# POTHUS23 «M NM X M )$
%LUENT ! WATER 4&!

" ACETONITRILE 4&!

'RADIENT " MIN " MIN " MIN
&LOW RATE ML MIN
4EMPERATURE AMBIENT
$ETECTION 56 AT NM
JNJECTION «L MG ML IN $-3/

!S SHOWN IN OVERLAY CHROMATOGRAMS 9-# ICTUS COLUMNS PROVIDE OUTSTAND|
RATION OF PHARMACEUTICALS DISSOLVED IN $-3/ EVEN AFTER INJECTION
9-# ICTUS COLUMNS IDEAL FOR HIGH THROUGHPUT PURIFICATION IN DRUG DISCOV
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YMC Actus

Excellent separation of compounds with similar structure

Capsaicinoids in red pepper*

Analysis X MM )$ «M
ML MIN «L INJECTION
OHENOMENEX ,UNA # 7ATERS 8"RIDGE # YMC-Pack Pro C18 RS
2 2
2
3 3 3
1 1 1
! 2‘_5 5‘_0 7‘_5 10[0 min (I) 2?5 5.‘0 7.I5 1010 min6 ‘ 2J5 5.‘0 7.‘5 1010 min

Purification 1

! o CHy 2 o M Q
HaCO. T~ H3CO. _~CHs  H3CO. CH3
nog o T ”MV\EHS HODA”JVW\C(H; YMC-ACtUS  Pro C18 RS, 50 x 20 mm ID 5 um
Nordihydrocapsaicin Capsaicin Dihydrocapsaicin ML MIN «L INJECTION
2/7 Purity >99.5%
%LUENT ! METHANOL WATER 4 8&!
METHANOL 48&!
MIN " MIN
4AEMPERATURE a# FOR X MM )$
AMBIENT FOR X MM)$ -_—————
$ETECTION 56 AT NM 00 25 50 75 10 0 min
3AMPLE METHANOL EXTRACT OF A COMMEIRCIAL RED PEPPER G M
Outstanding separation of highly polar compounds
Crude synthetic 30mer oligonucleotide*
Analysis ML MIN  «L INJECTION Purification ML MIN «L INJECTION

Hydrosphere C18
X MM )$ «M

Impurities

30mer
/ Recovery 56%

YMC-Actus  Hydrosphere C18
X MM )$ «M

. [} |
30 min 20 225 25 27.5 min

%LUENT ! M- $"! ACETIC ACID P(

MIN
4EMPERATURE AMBIENT
$ETECTION 56 AT NM
3AMPLE SYNTHETIC OLIGONUCLEOTIDE

M- $"! ACETIC ACID P( MET

purity>99%
METHANOL
HANOL

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

High durability semi-preparative columns

Packing material FEER S Pore size [nm] SRl e Product Code
[um] length x ID [mm]

50 x 20 TA12505-0520WX
100 x 20 TA12505-1020WX
150 x 20 TA12505-1520WX
250 x 20 TA12505-2520WX
50 x 30 TA12505-0530WX
. 75 x 30 TA12505-L530WX
Triart C18 S-5 12 100 x 30 TA12505-1030WX
150 x 30 TA12505-1530WX
250 x 30 TA12505-2530WX
100 x 50 TA12505-1053DX
150 x 50 TA12505-1553DX
250 x 50 TA12505-2553DX
50 x 20 AS12505-0520WX
100 x 20 AS12505-1020WX
150 x 20 AS12505-1520WX
250 x 20 AS12505-2520WX
50 x 30 AS12505-0530WX
75 x 30 AS12505-L530WX
ProC18 S-5 12 100 x 30 AS2505-1030WX
150 x 30 AS2505-1530WX
250 x 30 AS2505-2530WX
100 x 50 AS.2505-1053DX
150 x 50 AS2505-1553DX
250 x 50 AS12505-2553DX
50 x 20 HS12505-0520WX
100 x 20 HS12505-1020WX
150 x 20 HS12505-1520WX
250 x 20 HS12505-2520WX
50 x 30 HS12505-0530WX
Hydrosphere C18 S5 12 100 % 30 Ha5505.1030WX.
150 x 30 H22505-1530WX
250 x 30 HS2505-2530WX
100 x 50 H2505-1053DX
150 x 50 HY2505-1553DX
250 x 50 HS12505-2553DX
50 x 20 RS08S05-0520WX
100 x 20 RS08S05-1020WX
150 x 20 RS08S05-1520WX
250 x 20 RS08505-2520WX
50 x 30 RS08S05-0530WX
75 x 30 RS08S05-L530WX
ProC18 RS S-5 8 100 x 30 RD8S05-1030WX
150 x 30 R98S05-1530WX
250 x 30 R$8S05-2530WX
100 x 50 R$8S505-1053DX
150 x 50 R$8S05-1553DX
250 x 50 RS08505-2553DX
50 x 20 TO12505-0520WX
100 x 20 TO12505-1020WX
150 x 20 TO12505-1520WX
250 x 20 TO12505-2520WX
50 x 30 TO12505-0530WX
. 75 x 30 TO12505-L530WX
Triart C8 S-5 12 100 x 30 TQA2S05-1030WX
150 x 30 TQA2S05-1530WX
250 x 30 TA2505-2530WX
100 x 50 TQA2S05-1053DX
150 x 50 TA2S05-1553DX
250 x 50 TO12505-2553DX
50 x 20 0S12505-0520WX
100 x 20 0S12505-1020WX
150 x 20 0S12505-1520WX
250 x 20 0S12505-2520WX
50 x 30 0S12S05-0530WX
75 x 30 0S12505-L530WX
ProCs S-5 12 100 x 30 092505-1030WX
150 x 30 092505-1530WX
250 x 30 092505-2530WX
100 x 50 092505-1053DX
150 x 50 092505-1553DX
250 x 50 0S12505-2553DX
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Ordering Information

High durability semi-preparative columns

Packing material FEIER S Pore size [nm] SRl e Product Code
[um] length x ID [mm]

50 x 20 AA12505-0520WX
100 x 20 AA12505-1020WX
150 x 20 AA12505-1520WX
250 x 20 AA12S05-2520WX
50 x 30 AA12505-0530WX
75 x 30 AA12S05-L530WX
ODS-A S-5 12 100 x 30 AA12505-1030WX
150 x 30 AA12505-1530WX
250 x 30 AA12S05-2530WX
100 x 50 AA12505-1053DX
150 x 50 AA12505-1553DX
250 x 50 AA12505-2553DX
50 x 20 AQ12505-0520WX
100 x 20 AQ12505-1020WX
150 x 20 AQ12505-1520WX
250 x 20 AQ12505-2520WX
50 x 30 AQ12505-0530WX
75 x 30 AQ12S505-L530WX
ODS-AQ S-5 12 100 x 30 AQ2505-1030WX
150 x 30 AQ2S505-1530WX
250 x 30 AQ2S505-2530WX
100 x 50 ACQ2505-1053DX
150 x 50 AQ2S05-1553DX
250 x 50 AQ12505-2553DX
50 x 20 BA99S05-0520WX
100 x 20 BA99S05-1020WX
150 x 20 BA99505-1520WX
250 x 20 BA99S05-2520WX
50 x 30 BA99S05-0530WX
. 75 x 30 BA99S05-L530WX
YMCbasic S-5 - 100 x 30 B/99S05-1030WX
150 x 30 B/99S05-1530WX
250 x 30 BA99S05-2530WX
100 x 50 B9S05-1053DX
150 x 50 B99S05-1553DX
250 x 50 BA99S05-2553DX

Guard cartridges

Packing material FEMIEND &7 Pore size [nm] SN S Product Code
[um] length x ID [mm)]

10 x 20 TA12S05-0120CC

Triart C18 10 x 30 TA12505-0130CC

10 x 20 AS12S05-0120CC

ProC18 S-5 12 10x 30 AS12505-0130CC

10 x 20 HS12505-0120CC

Hydrosphere C18 S-5 12 10 x 30 HS12505-0130CC
10 x 20 RS08S05-0120CC

ProC18 RS S-5 8 10x 30 RS08505-0130CC
10 x 20 0S12505-0120CC

ProC8 S-5 12 10 x 30 0S12505-0130CC

10 x 20 AA12S05-0120CC

ODS-A S-5 12 10x 30 AA12505-0130CC

10 x 20 AQ12S05-0120CC

ODS-AQ 55 12 10 x 30 AQ12505-0130CC
s10 1 10 x 20 TAS12511-0120CC

. 10x 30 TAS12511-0130CC

Triart Prep C18-S

o5 1 10x 20 TAS12516-0120CC

10 x 30 TAS12516-0130CC

. 10 x 20 TOS20S11-0120CC
Triart Prep C8-S $-10 20 10 x 30 TOS20511-0130CC
10x 20 OMG99511-0120CC
Omega S$-10 - 10x 30 OMG99511-0130CC

. 10 x 20 BA99S05-0120CC

YMCbasic S-5 - 10x 30 BA99S05-0130CC

Guard cartridges holder: MM GUARD COLUMN )$ 80#(307 MM GUARD COLUMN




50 YMC ProFamily




YMC ProFamily 51

YMC Pro Family

Contents

s 9-# 5LTRA(4Pro # AND (YDROSPHERE # .......
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S 9-# OACK ProCl8 ....ooiiiiiiiiiieeiie e

S 9-# OACK ProC8 ...

S 9-# OACK ProC4 ..ot

S 9-# OACK ProCL18RS.....cooiiiiiiiiiieeee e

S (YDROSPHERE # e

S /IRDERING )NFORMATION e

Introduction

HPLC Columns for Ultra Fast LC

.OWADAYS ESPECIALLY INTHE PHARMACEUTICAL INDUSTRY THE NEED FOR 5LTRA
TO THE CONTINUOUS DEMAND FOR HIGH THROUGHPUT ANALYSIS IN RESEARCH DE

40 SATISFY THE DEMAND FOR THESE 5LTRA &AST ,# METHODS 9-# INTRODUCED 9-
THE LATEST INSTRUMENTATION TECHNOLOGY FOR hEXTRAvV HIGH PRESSURE APPL
ICQUITY 50,#0

IS ACOLUMN AND BULK MEDIA SUPPLIER WITH MANY YEARS OF PRACTICAL CHROMAT
THAT THE USE OF NOVEL SEPARATION MEDIA IS OFTEN RESTRICTED TO DEDICATED

BASE OF hCONVENTIONALV (0,# SYSTEMS WITH A STANDARD PRESSURE RATING OF
SPECIFICATIONS FOR 9-# 5LTRA(4 COLUMNS HAVE BEEN DESIGNED TO PROVIDE PC
TERMS OF VELOCITY AND RESOLUTION EVEN WITH CONVENTIONAL OPERATING CO!l
SUBSTANTIALLY LOWER PRESSURE DROP THAN MOST COMPETITIVE «M OR SUB «M MEDIA

GENERATING EXCESSIVE BACK PRESSURE AND WITHOUT THE NEED FOR SPECIALISE

&OR EFFECTIVE HIGH THROUGHPUT SEPARATIONS 9-# OFFER A WIDE RANGE OF HIC
&AST ANALYTICAL (0,# WITH CONVENTIONAL EQUIPMENT $UE TO THE DOWN SCALABILITY OF "
THE TIME NEEDED FOR A SINGLE ANALYSIS CAN BE REDUCED TO LESS THAN SEC

YMC Pro Family

INE OF THE MAIN CHALLENGES IN 20 (0,# 1S THE QUANTITATION OF IONISABLE COMP(
ETC &OR THIS PURPOSE SYMMETRICAL SHARP PEAKS ARE REQUIRED TO PROVIDE
STATIONARY PHASP® &AMTHE RPUALLFIL THESE DEMANDS MAKING THEM AN EXCELLEN
AND BIOTECHNOLOGY INDUSTRIES 4HIS PRODUCT LINE COR®ISTS2OFWIHE HHBHE
CARBON LOAD ; = P@-# OAGK (YDROSPHERE # h!l TYPEv TOGETHER WITH THE #
OACK P AND 9-# O0AGH.Pro
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Ultra Fast LC Columns

- YMCPack Pro Family chemistries, based on
ultra high purity silica, provide excellent
resolution for awide range of analytes

- YMC-UltraHT LC Columns provide
considerable time saving without resort
to ultra high pressures

- YMC-UltraHT LC Columns achieve
ultra fast separations even with
conventional HPLC equipment

fully up- and down-scalable selectivity

Particle size / pm 2 2

Pore size / nm 12 12

Surface area/m 2g* 330 330

Carbon content / % 16 12

Recommended pH range 2.0-8.0 2.0-8.0
General

3INCE THE INTROPWGEAINMINYOBEMRIES OF PHA®ES HASORRRVED TO BE O
OF THE FIRST CHOICES FOR A WIDE RANGE OF (0,# APPLICATIONS IN
RESEARCH AND PRODUCTION WHERE EFFICIENCY AND RELIABILITY A}

JN MANY CASES THE SEPARATION OF HIGHLY POLAR COMPOUNDS RE
CONDITIONS TO ACHIEVE SUFFICIENT RETENTION ON THE STATIONAR
SELECTIVITIES DO NOT GIVE REPRODUCIBLE RESULTS UNDER THESE
# CHAINS 4HEREFORE 9-# DID DEVELOPED (YDROSPHERE # IN OR
RETENTION .OW THIS OUTSTANDING CHROMATOGRAPHIC BEHAVIOUR
(YDROSPHERE #

9-# OACPo # IS A WELL ESTABLISHED # SILICA BASED COLUMN WHIC
ANCE OF HYDROGEN BONDING CAPACITY AND HYDROPHOBICITY AS SH
# IS OPTIMAL SELECTIVITY FOR THE SEPARATION OF HIGHLY POLAR
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Ultra Fast LC Columns

0.18

= 0.16
-0
1]

8 N 0.14
23
T —

c 0.12
C &=

@ © 0.10
23
=4 <

T 0.08

0.06

0.04

Selectivity-Chart*

Hydrophobicity: low
Hydrogen-bonding capacity: high

Hydrophobicity: medium

lzesptgifsflD®%9 Hydrogen-bonding capacity: medium

® QsD29!)3-14-16!19 n Hydrophobicity: high
Hydrogen-bonding capacity: low

QsPD29!ST

mdpnnfsdjbmmz!bwbjmbcmf!6!fn!PET!dpmvnot

4 6 8 10 12 14
Hydrophobicity k'(Amylbenzene)

Why smaller Particles?

%VER SINCE IN THE BEGINNING OF (0,# MORE DEMANDING ANALYTICAL PROBLEMS HAVE REC
SIVE IMPROVEMENT IN SEPARATION EFFICIENCY 4HE CHALLENGES INCLUDE EVER M
THE REDUCTION IN ANALYSIS TIMES TO KEEP UP WITH THE INCREASING NUMBERS
REDUCING THE COLUMN DIMENSIONS AND INCREASING FLOW RATES THE IMPLEME
IS A POWERFUL TOOL TO INCREASE EFFICIENCY

0.020

Van Deemter Plot*

0.015

0.010 |

HETP [mm/plates]

0.005

0.000

Optimum flow rate for2 ~ Mm

(0.3 - 0.8 mi/min for2mm ID ) YMC-Pack Pro C18
5pum

YMC-Pack Pro C18
3 pm

YMC-UltraHT Pro C18
2 um

1 2 3 4 5 6 7 8 9 10 11 12  u[mm/sec]
02 04 06 08 10 11 13 15 17 1.9 21 23 F[ml/min]

4HE VAN $EEMTER EQUATION DESCRIBES THE h(EIGHT %QUIVALENT OF THE 4HEOR
FUNCTION OF THE LINEAR VELOCITY U BY

WHERE !

H = A+B/u+C*u
" AND # ARE CONSTANTS AND U IS THE MOBILE PHASE LINEAR VELOCITY |

4HE RESULTING VAN $EEMTER PLOTS SHOW THE REDUCTION OF (%40 WHEN USING
9-# OACKPto WITH AN ADDITIONAL SHIFT OF THE MINIMUM VALUE TO HIGHER FLOW

* Application data by courtesy YMC Co., Ltd.
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Features of Packing Material

7THEN STARTING TO FOCUS ON 5LTRA &AST ,# THROUGH THE USE OF

«

SURES HAVE TO BE CONSIDERED AND A BALANCE SOUGHT 4HE EXTEN
ENABLES 9-# TO PROVIDE SMALL PARTICLES WITH AN EXTREMELY NA
RESULTS IN LOW BACK PRESSURES

9-# S 5LTRIA(#F COLUMNS OFFER OUTSTANDING EFFICIENCY FOR &AST ,

HIGH BACK PRESSURE VALUES WHICH CAN BE OBTAINED WITH SUB

«

ERS 4HEREFORE 9P St 5IMRA(MOT REQUIRE DEDICATED (0,# EQUIPME
OUTSTANDING COLUMN PERFORMANCES

Column Pressure*

80 \{
WIS

20 L%O\Umn (e\ Xbufst-1Bdrvjuz!VQMDICFI!D29
—~ i U ’
® PYGSS '0'
=3 60 A Bhjmfou-![pscby!Fdmjqtf!YEC.D29
® 50 | Conventional HPLC — o* _o°
> =
g conditions o* ,*° ZND.VmusbiUIQsp!D29!3!9r
a 40 *
c
§ 30
8 20 ZND.QbdI!Qsp!D29!4!9n

—m ZND.QDbdI!Qsp!D29!6!9n

3AMPLE

10
0
0 1 2 3 4 5 6 7 8 u[mm/sec]
0.2 0.4 0.6 0.8 1.0 11 1.3 1.5 F [ml/min]
#OLUMNS X OR MM )$
%LUENT ACETONITRILE WATER
4AEMPERATURE af

"UTYL BENZOATE

A4HE INTRODUCTIONP®DF#9-# QM CALLOWS EASY DOWNSCALING OF EXISTI

USE 9-# OACKtPro «M AND «M

Reproducibility Comparison*

2
5RACIL
CETHYL BENZDATE
. APHTHALENE 3
"UTYL BENZORTE

_and
FU%\)VO\\:J\J?\sca\ab\e “

YMC-UltraHT Pro C18 2 um

YMC-Pack Pro C18 3 um

>;>b

YMC-Pack Pro C18 5 um

$ETECTION

0.0 1.0 20 3.0 4.0 5.0 6.0 min
#OLUMN X OR MM )$
%LUENT ACETONITRILE WATER
4EMPERATURE a#

56 AT NM
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Features of Packing Material

4HE GRAPH BELOW SHOWS THE DEPENDENCY OF h(EIGHT %YQUIVALENT OF THE 4HEC
THE LINEAR VELOCITY IN THE PRESENCE OF DIFFERENT ORGANIC SOLVENTS 7HEN N\
(%40 IS ACHIEVED WITHIN A DIFFERENT RANGE OF VELOCITY COMPARED TO WHEN ACE
DIFFERENT VISCOSITIES 4HEREFORE THE OPTIMUM RANGE OF FLOW RATE CHANGES

4HE MAXIMUM RESOLUTION IS OBTAINED BY OPTIMISING FLOW RATE TEMPERATUR
ORDER TO ACHIEVE THE OPTIMUM BACK PRESSURE

Linear velocity versus HETP*
0.014 |
0.012 ZND.VmusplU
Qsp!D291)B!n*
—~ 0010 [
3
= 60% methanol
o 0008 [
S
E o006 |
o
o
T 0004 e e .
0002 | - > Optimum flow rate
: Optimum flow rate with 60% CH ;CN
with 60% CH ;OH
0-000 L L L L L
0 1 2 3 4 5 6 7 8 9 10 u [mm/sec]
0 0.2 0.4 0.6 0.8 1.0 11 1.3 1.5 1.7 1.9 F [ml/min]
#OLUMN 9-# SRIIRA(4 «M X MM )$
4EMPERATURE ay
3AMPLE "UTYL BENZOATE

3INCE 9-# 5LTRA(4 COLUMNS PROVIDE SUBSTANTIALLY LOWER PRESSURE DROP THA
OR SUB «M MEDIA HIGH FLOW RATES CAN BE ACHIEVED WITHOUT GENERATING EXC
WITHOUT THE NEED FOR SPECIALISED EQUIPMENT .EVERTHELESS MM )$ COLUM
THE DIFFUSION VOLUME THAN MM )$ COLUMNS 4HEREFORE IT IS NECESSARY TO

VOLUME IN ORDER TO OBTAIN OUTSTANDING CHROMATOGRAPHIC PERFORMANCES \

Fast LC analysis with conventional LC equipment*

50x 3 mm ID 50x2 mmID
3EMI MICRO #ELL «L #ELL LENGTH 3MEMI MICRO #ELL «L #ELL LENGTH MM
&LOW RATE ML MIN &LOW RATE ML MIN

mAU
2 3 80
60
40
20

0 1

mAU 1

0 1 2 3 min 0 1 2 3 min
3TANDARD #ELL «L #ELL LENGTH MBITANDARD #ELL «L #ELL LEN[GTH MM
&LOW RATE ML MIN &LOW RATE ML MIN
mAU mAU
150
150 2 8 N(1) = 3500 . N(1) = 1400
100 . N@)=380 100 12 , =150
N(3) = 6100 N(3) = 3600
50 N(4) = 6800 50 N(4) = 4500
Rs(1, 2) = 161 Rs(1,2)=090
0 01
0 1 2 3 min 0 1 2 3 min
#OLUMN 9-# 5LTRA(4 ProC18 5RACIL
%LUENT ACETONITRILE M- +(ETHYL BENZOATE
4AEMPERATURE ay .APHTHALENE
$ETECTION 56 AT NM "UTYL BENZOATE

* Application data by courtesy YMC Co., Ltd.
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Downscale of Methods

Conventional LC Method*

mv
100

YMC-Pack Pro C18 5 um 150 x 4.6 mm ID

50 |

3
___LLM_)SL
N

$UE TO THE PRODUCTION PROCE
TO MANUFACTURPro&#A M ACK
METHODS CAN BE EASILY DOWNS(
UNCHANGED SELECTIVITY

!'S THE EXAMPLES SHOWN DEMOI
CONVENTIONAL (0,# METHODS C

N~ TRANSFERRED EASILY TO 5LTRA &
o0 50 100 180 200 25.0 min ODS BY CHOOSING 9-# 5LTRA(4 C(
WLUENT ACETONITRILE WATER FORMI TO GAIN EFFICIENCY AND SIG
&LOW RATE ML MIN MM SEC REDUCE ANALYS|S TIN
4EMPERATURE ay
SETECTION 56 AT NM

Pressure: 1230 psi (83 bar, 8.3 MPa)

Ultra Fast LC Method*
mV
100 2 YMC-UltraHT Pro C18
1
1 H °50x20mmID
4 1. Myricetin
5 1UERECETIN
1 IPIGENIN 6
50 +AEMPFEROL
1 "AICALEIN
1 #HRYSIN 7
1 ICACETIN
o_....J-ML
0.0 1.0 2.0 3.0 min
%LUENT ACETONITRILE WATER FORMIC ACID
&LOW RATE ML MIN MM SEC
4EMPERATURE ag
$SETECTION 56 AT NM
Pressure: 4350 psi (292 bar, 29.2 MPa)

4HE APPLICATION OF (0,# TO BIOLOGICALLY RELEVANT SEPARATIONS |

9-# S5LTRRO4 #

PROVIDES OUTSTANDING CHROMATOGRAPHIC PERFOR

CAPABLE OF MEETING THE CHALLENGE OF PEPTIDE MAPPING WHERE
ARE GENERATED FROM ENZYMATIC DIGESTION

Peptide mapping*
mAU 1
E 5 pum YMC-Pack Pro C18
80 | 150 x 2.0 mm ID
" MIN
40
[o]
0 5 10 15 20 25 30 35 40 45.0 min
mAU 1
] 2 um YMC-UltraHT Pro C18
200 50x 2.0 mm ID
] " MIN
] MIN
100 MIN
0.0 2.0 4.0 6.0 8.0 10.0 12.0 140 15.0 min
%LUENT ! ACETONITRILE WATER 4&!
" ACETONITRILE WATER 4 &!
&LOW RATE ML MIN
4EMPERATURE ag
$ETECTION 56 AT NM
3AMPLE ARYPTIC DIGEST OF #YTOCHROME ¢ MG ML ag H
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Downscale of Methods

Method transfer from conventional LC to Ultra Fast LC*

St)2122>2/41 X MM )$  «M
4 St)8- 9*>3/622 T
N h H J «L )NJ
1 23 7 9 35 41nj
St)2122>2/51 «
. St)8-9*>3/2 ) 23 X |#MM)$MINM
2 M : 2 ML MIN
3 78 22 «L )NJ
56 °
1 3 9 2 17
‘ St)2122>3/49 X MM )S  «M
St)8-9*>2/:7 »s MLI!\/I#I.N MIN
2 4 M. = «L )NJ

_ 13 e 2

St)8—9*>3/57|—|St)2:|'22>3/:2 X MM )$  «M
: 23 #. MIN
22 ML MIN
«L )NJ
1 3 9 2 1nj

' St)2122>3/75

X MM )$ «M
T#. MIN
- * 23
St)8-9 >2/862|1| ML MIN
«L )NJ
1 2 4 4/ ¥nj
#OLUMNS (YDROSPHERE # $AIDZIN @ / '/CETYLGLYCITIN
%LUENT ! WATER ACETIC ACID ‘LYCITIN @ / -ALONYLGENISTIN
ACETONITRILE ACETIC ACID '"ENISTIN $AIDZEIN
4EMPERATURE ay @ / -ALONYLDAIDZUNCITEIN
$ETECTION 56 AT NM @ /| -ALONYLGLYCI@INI!CETYLGENISTIN

@ / 'CETYLDAIDZI'ENISTEIN

* Application data by courtesy YMC Co., Ltd.
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Downscale of Methods

Why not take the pressure out of Fast LC!

Peak performance*
3COPOLAMINE 1UININE
2. Atropine $IHYDROQ
#INCHONINE
] L 2 um YMC-UltraHT Pro C18, 50 x 2.0 mm ID
3
40 ] 4 N 5 = 106,000 /m
] 5 Tf5=1.07
20 jL 4470 psi (300 bar, 30 MPa)
o T—
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 min
mV 1
60 ] 2
3 1.7 um Acquity UPLC BEH C18, 50 x 2.1 mm ID
40 ]
4 N 5 = 89,000 /m
20 JL 5 Tf5=23.99
01— N 7450 psi (500 bar, 50 MPa)
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 min
mV
60 ] ]
1 2 1.8 um Zorbax Eclipse XDB-C18, 50 x 2.1 mm ID
40 7] 3
4 N 5 = 78,000 /m
20 7 /SL Tf5=235
o ™ 5960 psi (400 bar, 40 MPa)
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 min

With YMC-UltraHT Pro C18 you have all the ef ciency you need to develop your
Fast LC methods with none of the pressure or heat some would have you believe
is essential!

Peak performance*

$AIDZIN @ / '!/CETYLGLYCITIN
'LYCITIN @ / -ALONYLGENISTIN
'"ENISTIN $AIDZEIN

@ / -ALONYLDAIDXINITEIN
@ / -ALONYLGLY@ITINCETYLGENISTIN
@ / !CETYLDAIDZANISTEIN

7'

23

2 um YMC-UltraHT
Hydrosphere C18,
50x 2.0 mm ID

21
22

56

7449 psi (500 bar, 50 MPa)

4 214140

23

2 um YMC-UltraHT Pro C18,
50x 2.0 mm ID

8044 psi (540 bar, 54 MPa)

| W L e B B NN WL e | 1

4 2 1414

1.8 um Zorbax SB-C18,
50 x 2.1 mm ID

11,470 psi (770 bar, 77 MPa)

4 2 1414
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Downscale of Methods

Exctracts obtained from soy foods and d

4
23

)0181241M*

)0181241S

)0181241Q*

)01812410

0181241U*

1

$AIDZIN $

'LYCITIN 'L

'ENISTIN

@ / -ALONYLDAIDZIN
@ / -ALONYLGLYCITIN

21

2

-$
=L

@ / 'CETYLDAIDZIN !$

@ / 'CETYLGLYCITIN
@ / -ALONYLGENISTIN
$AIDZEIN $E
'LYCITEIN 'LE
@ / 'CETYLGENISTIN
'"ENISTEIN 'E

"L

ietary supplements*
23

b*'Tuboebse Tbngmflgsfgbsbujpo!nfu

P/ 12 nh O @bngmitfe. et [

|:N61&!brvfpvt!fuibopm

Tlljjssfe!bu!s/u/!gps!Z!is/
Gimusbujpo!)Gjmufs!qbq s!Op/ll6BY

C*!TpZCbe'[ Gimusbujpo!)l/S!'ﬂn!Z TEvp.Gjmu

111121h041!n Jokfdujpo!)1/7!q m*
Dpmvno ;ZND.Vmullze$ptqifsf!D29!)3!1n
11611y!3/1!nnlJE
d*uogv Gmpx!shufl/:InmOnjo
Ungfshuys46¢D
FITT6ThO04 1 nrEfutdujpe!VWIbul365ton

Jokfdujpe!1/7!q m
Fmvfou ; Bixbufs!O!bdfujd!bdje!)21[L04%
23 IC*IbdfupojusjmflO!bdfujd/bdje
Hsbejfou;!23/6.41&!bdfupojusjmfl)1(4/4]

e*bcmfut
M Ejfubsz!tvggmfnfou®*
LIN161!nh041!'nm

f*IEsjol
I Ejfubsz!tvggmfnfou*

Dpoufou!pg!jtpgmbwpoft!jo

4 4/41njo boelejfubsz!tvggmfnfo

Dpoufou!)&-!x0x*
[$,] ~ © ~
e e = B ow

w
=

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

- YMC-Pack Pro Familybasedon
ultra high purity silica

- Hydrosphere C18 for stability in aqueous
mobile phases

- every packed column supplied with:
s LOT CERTIFICATE
s TEST CHROMATOGRAM

| Pocis Pro CLeRS Lhydrosphere Cls

Particle size / pm 2;3;5 2;3;5
Pore size / nm 12 12 12 8 12
Surface area/m 2g* 330 330 330 510 330
Carbon content / % 16 10 7 22 12
pH range 2.0-8.0 20-75 2.0-75 1.0-10.0 2.0-8.0
Metal content (Randomly selected lots)
Al / ppm 0.3 0.2 0.6 0.3 0.7
Fe /ppm 2.8 2.5 2.9 0.1 1.2
Na / ppm 0.3 14 1.0 1.3 0.7
Ti/ ppm 0.1 0.1 0.1 0.1 0.1
SEE PAGES SEE PAGES SEE PAGES SEE PAGES SEE PAGES
Properties Lot-to-lot reproducibility of YMC-Pack Pro C18
B3TRICT QUALITY CONTRO|L IS ENFORCED DUR
ING THE MANUFACTURING OF THE UNDERLY5F§A°U"T-OXYBENZOIC ACID
ING SILICA BONDING OF THE STATIONARY®%THYL BENZENE
PHASE ENDCAPPING AND COLUMI;U PACK N OROPYL BENZENE
ING OPERATIONS TO SUPPLY HIGH PERFORM HPLC-Test A Speci cation
ANCE COLUMNS OF HIGH REPRODUC|IBLE| K %THYLBENZENE
QUALITY OVER A LONG PERIOD OF TIME K N "UTOXYBENZOIC ADIC
K N OROPYL BENZENE
412 3 4
il ttt_ Lot C
. { Lot B
7 ) 7 Lot A
I T T T
0O 5 10 15 min
HPLC Test A
#OLUMN X MM )$
%LUENT N/, +(0/, P( ACETONITRILE
&LOW RATE ML MIN
$ETECTION 56 AT N M
AEMPERATURE af
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YMC Pro Family

Underlying silica gel support

4HE PHYSICAL PROPERTIES OF SILICA GEL HAVE A GREAT EFFECT ON THE SELECT]
THE PURPOSE OF SUPPLYING COLUMNS OF STABLE QUALITY THE PHYSICAL PROPEF
SIZE PORE SIZE SPECIFIC SURFACE AREA PORE VOLUME AND AMOUNT OF METAL

Physical properties (Pro C18,5 um, 12 nm)

Particle size*

[® & ¢ & ¢ ¢ ¢ ¢ 6 6% 5 0 46 0 4 ¢ 4 ¢,

123 45 6 7 8 9 10111213 14 15 16 17 18 19 20

#ONSECUTIVE ,0T .UMBER

Silica Support Material (5 pm, 12 nm)

#ONSECUTIVE ,0T .UMBER

Pore size* Specific surface area*
25 c)
= N\c;nSOO
£ 20 £ 500 -
o ©
Nl D 400 -
° g LR IR AR X IR ER R IR IR X T R R SR SRS Sp Y
= IR IR IR 2 20 2R R R IR R R IR R R K AR 2R R 4 8 300 -
g 10+ g
(] S 200 -
8 st o
§ 5‘(_:)100—
< ot 1 1t bbb 80\\\\\\\\\\\\\\\\\\\
12 3 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 (9] 1 2 3 45 6 7 8 9 1011 1213 14 15 16 17 18 19 20

#ONSECUTIVE ,0T .UMBER

Pore volume*

123 45 6 7 8 9 10111213 14 15 16 17 18 19 20

#ONSECUTIVE ,0T .UMBER

2.0 E 100
18 I
D16 % 80
21.4— S
T 12r S5 60 -
E‘I.O) LR R R SR 2R 5 2R 2R R IR R IR IR S R R R g—
208 = 40 -
> 0.6 %
go.4— £ 20

0.2 =
& T S N O SO SO IR R | = 0.0, 0,4,%,0,4,4,0,0,%,6,90,¢,0,¢,%,¢,¢

0 |2 0

Amount of metal content*

123 45 6 7 8 9 10111213 14 15 16 17 18 19 20

#ONSECUTIVE ,O0T .UMBER

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

Packing material

%XCELLENT REPROBOGHBIISISTHOWNHET ONLY

OF HYDROPHILIC BASIC AND ACIDIC COMPOUNDS

Pro C18 5 um, Reproducibility between batches

IN THE SEPARATION OF HYDROPHOB

Percent Carbon Content*

Test A Test B
1. Uracil 1. Caffeine
200 2. 4-n-Butoxybenzoic acid 2. Pyridine
. 180f 3. Ethylbenzene 3. Phenol
X 160Fe ® o 6 6 ¢ * % 0 0 L 0 40 000 0 4. n-Propylbenzene
E M-
< 120
S 1ok
g 80 -
.8 6.0 -
= 40 -
O 20
0 | | | | | | | | | | | | | | | | | | | a
123 456 7 8 9 10111213141516 17 1819 20 Lot @ Lot
LotB — LotB
#ONSECUTIVE ,0T .UMBER T e ‘ ‘ ‘ LotA
0 5 10 15 min 0 4 8 min
Hydrophobicity* Acidic compounds*
2 1200 S 04
g Test A S~ 350 - Test A
&S 1.000 - S
S O @ 0300 -
20800 - RN el
js C500 e o ¢ ¢ 6 ¢ 6 60606 6 0 40060900
T SRR IR IR R R IR IR IR AR IR I S AR R AR 8% 0200 |-
< >
~ X'Somr
S 0400 so”
= 300100 -
g oxor é£,0050 L
_E' 0.000 1 1 1 1 1 | | | | | | | | | | | | | | i\ 0.000 1 1 1 1 1 1 1 1 1 1 | | | | | | | | |
e~ 123 456 7 8 9 10111213 141516 17 18 19 20 -~ 1234567 8 910111213141516 17 181920

#ONSECUTIVE ,0T .UMBER

#ONSECUTIVE ,0T .UMBER

Hydrogen bonding ability*

—

Phenol

-

4

(Caffeine)/

k

0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

o
o
1=3
S

Test B

[0 6 ¢ 6 ¢ 6 6 6 6 ¢ 6.6 06 6 6 6 ¢ 06 ¢ o

1

2 3456 7 8 910111213 14 1516 17 18 19 20

#ONSECUTIVE ,0T .UMBER

Basic compounds*

0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050
0.000

K'(Pyridine)/k'(Phenol)

Test B

LEPOR SRR T IR SRS PO SR s

1

2 3 456 7 8 91011121314 151617 18 19 20

#ONSECUTIVE ,0T .UMBER




YMC ProFamily 63

Individual Column Test

40 GIVE OUR CUSTOMERS AN INSIGHT INTO THE STRICT CRITERIA WITH REGARD TC
BONDED FINAL PRODUCT AND THE REPRODUCIBLE CHROMATOGRAPHIC BEHAVIOUR
THEo&AMILY IS SUPPLIED WITH A LOT INSPECTION REPORT AND AN INDIVIDUAL COL
MATOGRAM 4HE FIRST REPORT ILLUSTRATES THE NARROW WINDOW FOR PHYSICAL
PARTICLE SIZE DISTRIBUTION OR SURFACE AREA AND THE REPRODUCIBILITY OF C
4HE TEST CHROMATOGRAM ILLUSTRATES THE EFFICIENCY OF THE COLUMN WITH A GUARANT
PERFORMANCE OF THEORETICAL PLATES FOR AND X MM )$ AND AN AS)
OF TO AT PEAK HEIGHT FOR «M PARTICLE SIZE

Individual Lot Test

Indicates the ef ciency of the
column retention characteristics
and symmetry of the test peaks

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

Comparison of separative selectivity

4HE SELECTIVITY CHARACTERISTICS OF EACH COLUMN ARE SHOWN USI!
ABILITY AS IND I IRBAZTAOMNRIE Y 4FHERIES OF /$3 PHASES IS DESIGNED TO MA
and Pro # 23 HAVE CONTRASTING SEPARATION ChhwRMAMERESTICS WIT
Also,Pro # AND # HAVE DIFFERENT SELECTIVITY FROM THE /$3 PHASES

TYPES OF COLUMNS ONE CAN EASILY OPTIMISE THE SEPARATION C

0.18 Hydrophobicity: low
Hydrogen-bonding capacity: high
2 016
) Hydrophobicity: medium
o < . . . )
S 8 o014 [ lzesptgifsf! D9 - Hydrogen-bonding capacity: medium
(o)) qc) [ ]
=] =
T — L
S o 0.12
o £ u
%% oto | ® Qs29!)3-14-16!19 n Hydrophobicity: high
g’ Q/ ' - - . Hydrogen-bonding capacity: low
5 < - .
>
I 0.08 - -
-
QsD29!SeT
0.06
mdpnnfsdjbmmz!bwbjmbcmf!l6!In!PET!dpmvnot
0.04 h ! ) L ) )

2 4 6 8 10 12 14
Hydrophobicity k'(Amylbenzene)

Durability for repetitive analysis

4HE LONG TERM BMDABILITIMOBSIKAORT COLUMN USED IN REPEATED ANAL

4HERE IS NO CHANGE FOUND IN THE SEPARATION OF ALL COMPOUNDS
MONTH DURING GRADIENT ANALYSIS

2 4 tR(4) N(4) Rs(4-3)
{ 1st 4.06 37700 11.86
Grea ity 1000th  4.05 37600 11.85
gurabihty’ 2000th  4.05 37600 11.84
3000th  4.05 37600 11.84

4000th  4.06 37800 11.84
5000th 5000th 4.06 37800 11.86

4000th
1 2

CHs

. o .
HsC~, N N
N)‘I[ S HzN@SOzNHQ
o N —
|

OCHs

3000th

2000th
CHs

1000th Caffeine Sulfamonomethoxine

1st
| | | |

0 2 4 6 min
3 ?;2:"' 4. Q\c{ :}m

#OLUMN 9-# OACK Pro # «M NM X MM )$ 0 SHskeon M
%LUENT ! WATER FORMIC ACID s mCHa

" ACETONITRILE FORMIC ACID Mg;éjj HaCO CH2COOH

" MIN LINEAR " MIN "

&LOW RATE ML MIN
4AEMPERATURE at Cortisone Indomethacin

$ETECTION 56 AT NM




YMC ProFamily 65

YMC Pro Family

Hydrophobicity and steric selectivity
4HIS COMPARISON SHOWS THE DIPPRRENOYPRPDMBRREEGIUFNTGHAE GOOD INDICATION C
METHOD DEVELOPMENT

4HE COMPOUNDS URACIL DEAD VOLUME MARKER N BUTYLBENZENE O TERPF
ARE USED TO DETERMINE THE HYDROPHOBICITY AND ANHAPOo & NHE | BY ENRE ® ESEER. E (
UNDER UNBUFFERED CHROMATOGRAPHIC CONDITIONS

YMC-Pack Pro C4
5
3
YMC-Pack Pro C8
53
YMC-Pack Pro C18 )
1 3 1 ) .,
2 5 4
4
e
6 EL) 1‘0 1‘5 Zb min 6 é 1‘0 1‘5 2b min 6 é 1‘0 1‘5 min
balanced hydrogen lower lowest
bonding, capacity hydrophobicity hydrophobicity
and hydrophobicity
YMC-Pack Pro C18 RS Hydrosphere C18
1 1 3
2 5
4
6 5‘) lb 1‘5 2‘0 min
highest high
carbon load polar recognition
#OLUMN X MM )$ 5RACIL
%LUENT METHANOL WATER 2.n "UTYLBENZENE
&LOW RATE ML MIN o 4ERPHENYL
4EMPERATURE a# 4. n 'MYLBENZENE
$ETECTION 56 AT NM 4ARIPHENYLENE

AHE WH®IELAMILY COVERS A LARGE AREA OF HYDROPHOBICITY AND STERIC SELEC
WHICH OFFERS THE OPPORTUNITY TO ACCOMPLISH OPTIMISATION OF CHROMATOGIH

PROBLEMS

&0OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #OLLECTIONSY OR CONTACT US DIRECTLY

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

Hydrogen bonding capacity

(YDROGEN BONDING CAPACITY IS EVALUATED BY EXAMIMINCAFHEIRELAT
BENZENE IMrD GHRIEES BOTH (YDROSPHERE #
SHORT ALKYL CHAIN HAVE HIGH HYDROGEN BONDING CAPACITY
ACCORDING TO HYDROPHOBICITY OF THE PACKING WHILE RETENTIO
COMPOUNDS IS GREATLY AFFECTED BY HYDROGEN BONDING CAPAC

WITHPIoOMWW WENSITY C

RETENTION TIME BUT SHOW DIFFERENT SELECTIVITY

Hydrogen bonding capacity*

Pro C18 RS

a(1/3) 0.067

Pro C18

J021217A

A a(1/3) 0.106

Hydrosphere C18

$000313D

A a(1/3) 0.142

Pro C8

S000313E

A a(1/3) 0.113

Pro C4

S990617B

a(1/3) 0.157

5990617A
| I |
30 40 50

1.

HaC_ %
N

A |
CHs

Caffeine

2. OH

Phenol

Benzene

X MM )$

METHANOL WATER
&LOW RATE ML MIN
4EMPERATURE a#

56 AT NM
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Acidic and basic compounds

YMC Pro Family

Acidic compounds*

Pro C18 RS Pro C18 Hydrosphere C18
1 2 TH(3) 1.07 1 2 TH(3) 1.28 1 2 TH(3) 1.23
3 3 3
- U U
‘ : 1b 1‘5 min : : 1b 1‘5 min ; : 1b 1‘5 min
Jo30115L J030110G J030115H
#OLUMN X MM )$ 1.p (YDROXYACETOPHEN|IONE ) 3
%LUENT NEAT#A #( #11( P( ACETONITRILE 2. Sorbic acid
&LOW RATE ML MIN $EHYDROACETIC ACIDO
4EMPERATURE a ¢
$ETECTION 56 AT NM
Basic compounds*
Pro C18 RS Pro C18 Hydrosphere C18
TH1) 1.27 TH1) 1.32 TH1) 1.41
TH2) 1.04 T(2) 1.09 3 Tf2) 1.04
T(3) 1.00 Ti(3) 1.07 2 TH(3) 1.01
! 1
! 2
3
| J U U | I U | J I
0 10 20 30 min 0 10 20 min 0 10 20 min
J030124E J030124G J030124C
1. 2. 3.
/_‘N COO(CHz)aCHs3 O oH
CHCHzCHzN(g:Z

Cl

Chiorpheniramine

O OH

n-Butylbenzoate (1.S.) Quinizarin

#0OLUMN
%LUENT

&LOW RATE
4AEMPERATURE
$ETECTION

X MM )$
M4, (07, P(
ML MIN

a g

56 AT NM

METHANOL

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Pro C18

@
16

speci cally designed for pharmaceutical
and biotechnical R&D

- extreme narrow speci cations

- highlot-to-lot reproducibility

- high column-to-column reproducibility

- idealfor basic, acidic and polar compounds

Particle size / pm 2%, 3%, 5
Pore size / nm 12
Surface area/m 2g* 330
Carbon content/ % 16
Recommended pH range 2.0-8.0

* please be referred to page 52 ff for YMC-UltraHT columns
Properties

9-# OACPKo # |IS BASED ON AN ULTRA PURE SILICA SUPFPORAMWHNICH IS
$UE TO A PROPRIETARY ENDCAPPING PROCESS ESPECIALLY DESIGNE
Pro # |S PERFECTLY SUITABLE FOR THE SEPARATION OF ACIDIC AND E
SILICA MAKES IT AN EXCELLENT CHOICE FOR THE ANALYSIS OF DRUC
SUSCEPTIBLE TO POLAR INTERACTIONS WITH RESIDUAL SILANOL GROL
IN THE FOLLOWING COMPARISON 4HE EXTREME BASIC SUBSTANCES |
PERFORMANCE OPr®-# OMCREGARD TO THEIR SEPARATION AND THE P
CANNOT BE ACHIEVED WITH CLASSICAL MATERIALS

Basic compounds* LC-MS separations*
9-# OACK /$3 ! 9-# 0OACK ProC18
Greal
peak
shape

Tricyclic antidepressants

#OLUMN 9-#PIAEK  «M NM X M

%LUENT M- POTASSIUM PHOSPHATE [BU| #OLUMN 9-# OACK Pro # «M NM X MM )$
METHANOL %LUENT Mil#(, METHANOL

&LOW RATE ML MIN &LOW RATE ML MIN

4EMPERATURE  2# 4EMPERATURE a ¢

$ETECTION 56 AT NM $ETECTION 56 AT NM
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Application

4HIS SMALL COLLECTION OF APPLICATIONS CAN ONLY GIVE A BBIEF

YMC-

Pack Pro C18

INSIGHT INTO

Tetracycline antibiotics* Antiepileptics*
%THOSUXIMIDE
ORIMIDONE
OHENOBARBITAL SODIUM SALT
OHENYTOIN
#ARBAMAZEPINE
MIN
#OLUMN 9 - #PEOAE K «M NM X MM )$ #OLUMN 9-#POAE K «M NM X MM )$
OART .O 13 3 74 0OART .O 13 3 74
%LUENT ACETONITRILE M- OXALIC ACID %LUENT Ms0J( .(,(0/, P( METHANOL
&LOW ML MIN &LOW ML MIN
$ETECTION 56 A_T N M 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE Z# 4EMPERATURE Z#
JNJECTION «L MG ML JNJECTION «L P MG ML
Baseline separation of compounds with Cardiac glycosides*
different polarity*
40LUENE
IMITRIPTYLINE (#L
OROGESTERONE
OROPYLBENZENE
1 ICENAPHTHENE
2
3
4
5
]
| | | |
0 10 20 30 min
#OLUMN 9-# OACK Pro # «M NM X MM ))$ #OLUMN 9 - #PAE K «M NM X MM )$
0ART .O 13 3 s 74 OART .O 13 3 74
%LUENT METHANOL WATER 4&! %LUENT ACETONITRILE WATER
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE Z# 4EMPERATURE 7#
JNJECTION «L n MG ML JNJECTION «L MG ML

Column care

9-# OACPK #

THE COLUMN IN METHANOL WATER

&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #(

IS STABLE TOWARDS HYDROLYSIS BETWEEN P(

2EMOVE ACID ANI

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

* Application data by courtesy YMC Co., Ltd.



70 YMC ProFamily

YMC-Pack Pro C8

@)
L

- extremely broad selectivity pattern
- good alternative to C18-phases

- suitable for alltypes of organic molecules,
especially basic pharmaceuticals

Particle size / pm 3;5

Pore size / nm 12

Surface area/m 2g* 330

Carbon content / % 10

Recommended pH range 2.0-75
General

7TITHINPIORRAMILY THE 9Pto BACKROVIDES AN ADDITIONAL LESS HYDRO
PHASE FOR ALL TYPES OF COMPOUNDS BUT ESPECIALLY FOR BASIC
MANY APPLICATIONS REGARDING THE SEPARATION OF PEPTIDES NUC
,# -3 DETECTION CONVENTIONAL # STATIONARY PHASES REQUIRE ION
TO OBTAIN SATISFACTORY SEPARATION ANDPO¥W WHTHCTION LLTTRMATRL
SILICA ALLOWS THE ANALYSIS WITHOUT THESE MODIFIERS BUT STILL
ADDITION TO THE REDUCED HYDRPr® HO EICVPYA BE D9 W D IAREKGAS) A C K
THE DIFFERENT STERIC SELECTIVITY OFFERS NEW POSSIBILITIES IN
THE FIGURE BELOW

Steric selectivity YMC-Pack Pro C18vs. YMC-Pack Pro  C8*

4HE REVERSED ELUTION ORDERJ dg TRIPHE
NYLENE AND O TERPHENYL FOR THE SHORT
# CHAINS OF 9-# OAAQK S

TRATES THE DIFFERENT  STERIC RECOGNITION
FOR STERIC DEMANDI BSTANCES

Ll
Py

Pro C18

5RACIL
4RIPHENYLENE
o 4ERPHENYL

#0OLUMN X MM )$
%LUENT METHANOL WATER
&LOW RATE ML MIN
4AEMPERATURE a#
$ETECTION 56 AT NM
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YMC-Pack Pro C8

IS AMEMBER ORANEIPYOAND AS A RESULT GIVES EXCELLENT PEAK SHAPES |
TOITS LOW METAL CONTENT AND THE ENDCAPPING PROCEDURPEBroWHICGHHIS BDHEANTIBGEL
DEMONSTRATED IN THE COMPARISON BELOWM WHRFED RMSO0QCKMPBHTITIVE STATE OF THE

9-# 0ACPKO #

Peak performance of YMC-Pack Pro C8 for basic substances*

"UTYLp HYDROSYBENZOATE ) 3
#HLORPHENIRAMINE MALEATE
$IPHENHYDRAMINE HYDROCHLORIDE

Inertsil C8-3 Waters Symmetry C8 YMC-Pack

Pro C8

Histamine antagonists

#OLUMN X MM )$

%LUENT M/, +£(0/, P( METHANOL
&LOW RATE ML MIN

4EMPERATURE a#

$ETECTION 56 AT NM 15&3

No need for ion pair reagents*

Good peak performance for acidic and
basic compounds*

4HEOPHYLLINE )

5RACIL
OROCAINAMIDE
PHENOL . ICETYLPROCAINAMIDE
ENZOIC ACID
o . OHENOL
4. Salicylic acid

Disinfectants Basic compounds
#OLUMN 9-#POAEK «M NM X MM )$ #OLUMN 9-#PBAEK «M NM X MM )$
0ART .O /13 3 74 0ART .O /3 3 74
%LUENT ACETONITRALE M- ( %LUENT 204,+%(0/, P( ACETONITRILE
&LOW RATE ML MIN &LOW RATE ML MIN
4AEMPERATURE a # 4EMPERATURE a4
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 1583
Column care

&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #¢
9-# OACPKo #

IS STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE ACID ANI
THE COLUMN IN METHANOL WATER

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTIC

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Pro C4

@)
16

- proprietary endcapping in order to minimize
the effect of residual silanols

- for polar organic molecules, especially
basic pharmaceuticals and peptides

- ideal for fast chromatography

Particle size / pm 3;5
Pore size / nm 12
Surface area/m 2g* 330
Carbon content / % 7
Recommended pH range 2.0-75
General
-ORE THAN OF THE 20 (0,# ANALYSES ARE ACCOMPLISHED ON OCTYL

OF THIS OVERWHELMING MAJORITY MANY CHROMATOGRAPHERS NEG
BETTER SUITED TO THEIR SEPARATIOR0 $UCH#ACHRERYS. A BASEISO NARH
BASED ON THE WELL KNOWN PloBRRAMPAWYREGVWALREDFTIHE # PHASE WIT
ELUENT THIS LESS HYDROPHOBIC MATERIAL GIVES SHORTER RETENT
THE RETENTION TIME OF POLAR ANALYTES AREPW RTWALLNTERESHENXG
ALTERNATIVE ESPECIALLY WHEN SHORT ANALYSIS TIMES ARE REQUIR
RANGE OF COMPONENT POLARITY ARE BEST ANALYSED@®Y SHORT CHA

7TITHINPIORREAMILY 9-#RA &K IS THE SELECTIVITY OF CHOICE TO REDUC

COMBINATION WITH THE GIVEPND AONANT ANGME OF THE HIGH PURITY SILI
THE LOW METAL CONTENT WHICH RESULT IN EXCELLENT PEAK PERFO

Efficient separation

Fast separation of nucleic acid bases*
of pharmaceutical drugs*

OHENYTOIN #YTOSINE
OROPRANOLOL (#) 5RACIL
1UINIDINE 'UANINE
,IDOCAINE 4HYMINE
SILTIAZEM (#) IDENINE

BERAPAMIL (#)
JICARDIPINE (#)

Antiarrhythmic drugs Nucleic acid bases

#OLUMN 9-#PEAZK «M NM X MM )$ #OLUMN 9-#PBAZK «M NM X M )$
0ART .0 "3 3 74 0ART .O "3 3 74

%LUENT M4 +4(07, P( METHANOL %LUENT M+ (

&LOW RATE ML MIN &LOW RATE ML MIN

4EMPERATURE 2 # 4EMPERATURE 2 #

$ETECTION 56 AT NM $ETECTION 56 AT NM
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YMC ProFamily

YMC-Pack Pro C4

4HE COMPARISON SHOWN BELOW DEME®rN $tTRA TTHE TTHATUMNK ORCKHOICE WHEN FAST (
4HERE

IS ALMOST NO DIFFERENCE
9-# 0ACK Rrédue to its lower polarity.

Optimisation of separation using Pro C8andPro C4
Pro C18 Pro C18
Buffer / MeOH (35/65) Buffer / MeOH (40/60)
2 INTIARRHYTHMICS
2 OHENYTOIN
OROPRANOLOL (#[
T LUINIDINE
Optimization of 4. Lidocaine
mobile phase $SILTIAZEM (#L
113 ICARDIPINE (5L
45 o T - (
4
5
6 7
I |5 7
N
0 10 20 30 min 0 10 20 30 40 50 min
Pro C8 Pro C4
Buffer / MeOH (40/60) Buffer / MeOH (40/60)
2 2
113
1 3, 45
5
6 7
6 7
6 1I0 2I0 3:0 4IO min 6 1IO 2I0 min

#OLUMN X MM )$
%LUENT M, + (07, P( METHANOL
&LOW RATE ML MIN
4EMPERATURE a gy
$ETECTION 56 AT NM

Column care

9-# 0ACPKO #
COLUMN IN METHANOL

IS STABLE TOWARDS HYDROLYSIS BETWEEN P(
WATER

&OR MORE APPLICATIONS PLEASE REFER TO OUR

2EMOVE ACID AND
#LOGGED INLET FRITS OFTEN CAN BE CLEANED

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCT I(

* Application data by courtesy YMC Co., Ltd.

IN RETENTION TIMES FOR THE FIRST THREE CC

h!PPLICATION $ATA #(
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YMC-Pack Pro C18 RS

D@

- strongly hydrophobic due to carbon content of 22%
- exhibits extraordinary steric selectivity
extended pH and temperature stability

for the separation of hydrophobic, acidic
and basic molecules

YMC-Pack Pro_C18 RS

Particle size / pm

Pore size / nm

Surface area/m 2g*
Carbon content / %
Recommended pH range

ITIS RECOMMENDED TO USE AT LEAST
AT P( VALUES ABOVE P(

3;5
8
510
22
1.0 - 10.0*

General
4HE RELATIVELY HIGH ( - e
9-# 0APKO # 53 WIT Steric selectivity
AMPLIFIES THE SELECTI 23
DISCRIMINATE BETWEEN '
ED COMPOUNDS SUCH A Inertsil ODS-3V Pro C18 RS
OR STERIC ISOMERS | G
TEST THIS STERIC SELEC( 1 2
OF O M AND P TERPHE Q
UNDER METHANOL WATEH QQ
4HESE THREE COMPOUND ey
THEIR THREE DIMENSION .
NOT IN THEIR HYDROPHO O
9-# OACPKo # 23 RECOGI
EVEN SLIGHT STERIC DIFH m-Terphenyl 1
IN THE CHROMATOGRAN 1 3. 3
WHILST A MORE CONVEN
LOAD # CHEMISTRY pen
6 1‘0 Zb min 6 1b Zb min
#OLUMN X MM )$
%LUENT METHANOL WATER
&LOW RATE ML MIN
4EMPERATURE a #
$ETECTION 56 AT NM

ORGANIC SOLVENT COMPOSITION
TO PRESERVE COLUMN LIFETIMES
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YMC-Pack Pro C18 RS

Stability under acidic conditions*

The hydrophobicity of Pro C18 RS is hardly changed
pH under the harsh condition (pH: 1, temp.: 70 °C).
LL
L
o2 100
Z W
N
oN 80
o
Zm 60
L
[ -
w> 40 -8—Pro C18 RS
> —— #ONVENTIONAL /$3
o2y —— MONOMERIC /3
O | | 1 |
0 20 40 60 80 100 (hours)

acetonitrile / water / TFA (10/90/1),
change in packing material hydrophobicity at 70°C

Note: 7THEN ASSESSING P( STABILITY DATA PLEASE TAKE CARE TO CERTIFY THAT CO|
conditions are presented.

Stability under basic conditions*
120
100 iie
e | Rl S‘abmy\\j
5.8 for 3 MO
o5 80 0 ft
foipt= shi
S¢ ne ion"
585 eof operd
€2eR pH 10
8
mgﬂ 40
o8,
c
£85
OEs= 20
0 100 200 300 400 500 600 700 h
&OR P( A BORATE BUFFER'/SY.8TEM ( M- METHANOL AT a# WAS SELECTED TO BE CONTINUOUSLY PUMPED THROUGH THE COLUMN WHILE
THE NUMBER OF THEORETICAL PLATES FOR METHYL BENZOATE EVERY HOURS

"ASIC ELUENTS MAY SIGNIFICANTLY AFFECT SILICAS AND TRADITIONAL BONDING CH
DATA SHOULD BE CONSIDERED ONLY AFTER VERIFYING THAT THE BUFFER SYSTEM
P( DURING PREPARATION AND USE &URTHERMORE IT MUST BE VERIFIED THAT T
SINCE THE hACTIVEvV BASIC SITES MAY EQUILIBRATE TO A SATURATION LEVEL WITF
INTERACTIONS TAKING PLACE #ONSEQUENTLY ONLY CONTINUOUS FLOW OF hFRE!
ELUENT WILL PROVIDE ACCURATE AND MEANINGFUL PERFORMANCE DATA

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Pro C18 RS

YMC-Pack Pro C18 RS:

Ideal for the separation of steric demanding compounds and/or for use

under broader pH conditions!

Method optimization*

pH 7 pH 7.5 pH 8 pH 8.5
2 2 2 2
1
1
1
1
A A Naphthalene(l.S.)
(‘) 1‘0 Zb min 6 lb 2‘0 min 6 1‘0 zb min 6 1‘0 zb min
k'l 2.14 k'l 4.15 k'l 6.50 k'l 7.48
N1 600 N1 700 N1 1100 N1 2200
~
20mM 50mM 50mM
37°%C 37"@2 45%¢C 2
2
1
1
k'l 7.48 k1 7.21 z
k'l 8.38
N1 2200 LJ N1 2800 N1 5300
L—’ — 1L“‘—‘J LA w U Naphthalene(..S.)
0 10 20 min 0 10 20 min 0 10 20 min
L
#OLUMN 9-#POOAE K 23 «M NM X MM )$

%LUENT POTASSIUM PHOSPHATE BUFFER P( ACETRONITRILE

&LOW RATE ML MIN
4EMPERATURE 2 #
$ETECTION 56 AT NM
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YMC-Pack Pro C18 RS

YMC ProFamily

Applications

4HE SPECIFIC PROPERTRAE St OR 3D MAKAECIKI AN EXCELLENT CHOICE FOR THE SEPARATI
RELATED ANALYTES 4HE EXTENDED RESISTANCE TOWARDS ACIDIC AND BASIC CON
DEVELOPMENT BUT ALSO PROVIDES FURTHER SELECTIVITIES FOR DEMANDING SEPARATIONS Sl

POSITIONAL ISOMERS LARGE HYDROPHOBIC MOLECULES BASIC AND ACIDIC COMP

Peptides: LC-MS conditions* Drugs: LC-MS conditions*
2
5
4 16 [ IRG6ASOPRESS$IN &LURBIPROFEN
/IXYTOCIN -ETHYL BENZOAT|E
"RADYKININ ,IDOCAINE
2 INGIOTENSIN ) 1 $ILTIAZEM (#L
JEU %NKEPHAL[N 6ERAPAMIL (#L
1 INGIOTENSIN )
3 3
4
5
ﬂL/JLJUULL/
| | | |
0 5 10 15 min e
| | | |
#OLUMN 9-#PGAEK 23  «M NM X MM )$ 0 10 20 30 min
0ART .0 23 3 74
%LUENT I WATER 48! #OLUMN 9-#POAEK 23 «M NM X MM )$
ACETONITRILE 4&! 0ART .0 23 3 74
'"RADIENT 3 MIN %LUENT M, - ( P( METHANOL
&LOW ML MIN &LOW ML MIN
$ETECTION 56 NM 1583 SETECTION 56 _ NM '5&3
4EMPERATURE Z# 4EMPERATURE Z#
YNJECTION «L MG ML JNJECTION «L MG ML «L ML
Food preservatives* Chlorophenol isomers* Nicardipine hydrochloride*
1 OH
2 Cl
1. COOH 2 g
CH3CH=CHCH=CHCOOH .
ic aci o-Chlorophenol ¢ \N\ e
Sorbic acid H3CO0C COOCHZCH2N<E:2@
Benzoicacid 3. 3
2. OH -HCl
H3C\O~.0 NO;
. X
u COCHz 3 Nicardipine HCI
o cl
Dehydroacetic acid p-Chiorophenol
1
2 3. OH
3 .
Degradation
al prodUCt
m-Chlorophenol /
| | | | | | | | | | | |
0 5 10 15 min 0 10 20 min 0 10 20 30 40 min
#OLUMN 9-#PBAEK 23  «M M | #OLUMN 9-#PEAEK 23  «M M | #OLUMN 9-#PBAEK 23  «M M
X MM )$ X MM )$ X MM )$
0ART .0 23 3 74 0ART .O 23 3 74 0ART .O 23 3 74
%BLUENT M IR H#(#1T( %LUENT ACETONITRILE WATER| WCEENT ACID  M0/,+4(0/, P(
P( ACETONITRILE METHANOL
&LOW ML MIN &LOW ML MIN &LOW ML MIN
SETECTION 56 AT NM 1583 | $SETECTION 56 AT NM 1583 $ETECTION 56 AT NM 1583
4EMPERATURE Z# 4EMPERATURE Z# 4EMPERATURE Z#
YNJECTION «L MG ML JNJECTION «L MG MI )NJECTION «L

&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #(

* Application data by courtesy YMC Co., Ltd.
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Hydrosphere C18

O
)
16

- stable under the use of 100% aqueous eluent

- “hydrophilic” C18 surface for enhanced polar
recognition

no need for ion pair reagents
- based on highly inert, ultrapure, pH neutral silica
specifically designed for pharmaceutical and

biotechnology R&D
Particle size / pm 2%, 3%, 5
Pore size / nm 12
Surface area/m 2g* 330
Carbon content / % 12
Recommended pH range 2.0-8.0

* please be referred to page 52 ff for YMC-UltraHT columns
General

4HE SEPARATION OF POLAR COMPOUNDS IN MANY CASES REQUIRES HIC(
TO ACHIEVE SUFFICIENT RETENTION ON THE STATIONARY PHASE #ON
NOT GIVE REPRODUCIBLE RESULTS UNDER THESE CONDITIONS DUE M,
(YDROSPHERE # HAS BEEN DEVELOPED ON THErdBANRIAY URE THEINE X
GENERATION OF SPECIALITY PHASES FOLLOWING THE WELL KNOWN 9-;
IN AND IS STILL A VERY INTERESTING SELECTIVITY OPTION FOR Tt

YMC-Pack ODS-AQ* YMC-Pack Pro C18*

Hydrosphere C18* 4OLUENE
4ESTOSTERONE
N OROPYLBENZENE
ICENAPHTHENE
N "UTYLBENZENF .
IMITRIPTY! e“\ca\
jonal HYDROCHL o \’\‘0"
exceptio sy \S eve oS
polar pea ﬂg‘oas
selectivity SO
#OLUMN (YDROSPHERE # «M  NM X M )$
OART .O 74
%BLUENT M/, +4(0/, P( METHANOL
&LOW RATE ML MIN
4EMPERATURE
$ETECTION NM
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Hydrosphere C18

! Hydrosphere C18

Solution: Hydrosphere C18 under 100% aqueous chromatographic conditions*

1. Cytosine
5RACIL
'"UANINE
A4HYMINE
Stable 5. Adenine
retention!

24 hours '

#OLUMN (YDROSPHERE # «M NM X MM )$ IFTER USE THE COLUMN WAS STORED OVERNI
0ART .0 (3 3 74 PROCEDURE 4HE NEXT DAY THE APPLICATION
%LUENT 204/, +%(0/, P(

&LOW RATE ML MIN

4EMPERATURE ay

$SETECTION 56 AT NM

GHT WITHOUT
WAS CONTIN

)TS hHYDROPHILICv #

SURFACE GIVES (YDROSPHERE #

UNDER THESE CHROMATOGRAPHIC CONDITIONS

No ion pair reagent required* Efficient separation of complex substance
mixtures*
.OREPINEPHRINE HYDROCHL|ORI OYRIDOXINE (#L
%PINEPHINE 2. Maleic acid
$IHYDROXYPHENYLALANINE EOSTIGMINE METH
$OPAMINE HYDROCHLORIDE _APHAZOLINE (#L
(YDROXY METHOXYMANDELIC #HLORPHENIRAMINE
-ETHOXYTYRAMINE HYDROCHL "LYCYRRHIZIN
(YDROXY METHOXYPHENY|LGL
$IHYDROXYPHENYLACETIC A
(OMOVANILIC ACID
Catecholamines Ingredients in an eye drop
#OLUMN (YDROSPHERE # «M NM X MM ) #OLUMN (YDROSPHERE # «M NM X M
OART .O (3 3 74 OART .O (3 3 74
%LUENT ! LBlE +((0/, P( %LUENT ! LB + (01, P(
" M- +,01/, o/, P( ACETONITRILE ACETONITRILE
MIN " MIN LINEAR ' MIN " MIN MIN
&LOW ML MIN &LOW RATE ML MIN
$SETECTION 56 AT NM 15&3 4EMPERATURE Z#
4AEMPERATURE Z# $ETECTION 56 AT NM 15&3
JNJECTION «L MG ML JNJECTION «L MG ML

Column care
(YDROSPHERE #

THE CAPABILITY TO SHO

LSULFATE

)$

&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #(

IS STABLE TOWARDS HYDROLYSIS BETWEEN P(
2EMOVE ACID AND BUFFER SALTS BEFORE STORAGE 3TORE THE COLUMN

INUP TO

AQL

IN METHA

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

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

YMC-Pack Pro C18

Column
d.mﬁ‘zon Column length [mm]
[mm]

Guard cartridges
with 10 mm lengt
[pack of 5]

30 (WT) /33 (QT)
21 ASlzsos-H3Q1QTA512503-05Q1C TASlZSOS-lOQlQ TASlZSOS-lSQlQ TA812803-25Q1C TAS12S03-01Q1GC
12 nm 3.0 | AS12S03-H303QTAS12S03-0503QTAS12S03-1003QT AS12503-1503QT AS12S03-2503QTAS12503-0103GC
3 um 4.0 | AS12S03-H304QTAS12S03-0504QTAS12S03-1004QT AS12S03-1504QT AS12S03-2504QTAS12S03-0104GIC
46 | AS12503-0346WTAS12503-0546WTAS12S03-1046WTAS12S03-1546WTAS12S03-2546WTAS12S03-0104GIC
21 | AS12S05-H3Q1QTAS12S05-05Q1QTAS12S05-10Q1QTAS12S05-15Q1QTAS12S05-25Q1QTAS12S05-01Q1GC
12 nm 3.0 | AS12S05-H303QTAS12S05-0503QTAS12S05-1003QT AS12S05-1503QT AS12S05-2503QTAS12S05-0103GC
5 um 40 | AS12S05-H304QTAS12S05-0504QTAS12S05-1004QT AS12S05-1504QT AS12S05-2504QTAS12S05-0104GC
46 | AS12505-0346WTAS12S05-0546WTAS12S05-1046WTAS12S05-1546WTAS12505-2546WTAS12S05-0104GC

'UARD CARTRIDGE HOLDER REQUIRED PART N

YMC-Pack Pro C8

Column
dlrig?]:ion Column length [mm]
[mm]

Guard cartridges
with 10 mm lengt

YMC-Pack Pro C4

'UARD CARTRIDGE HOLDER REQUIRED PART N

Column length [mm]

[pack of 5]
30 (WT) /33 (QT)
21 0S12S03-H3Q1 2D812803-05Q1C TOSlZSO3-10Q1C T0512503-15Q1C TOSlZSO3-25Q1C TOS12S03-01Q1GC
12 nm 3.0 0S12S03-H303QT0S12503-0503QTOS12S03-1003QT0OS12S03-1503QT0S12S03-2503QTOS12S03-0103GC
3um 4.0 0S12S03-H304QTO0S12S03-0504QT0OS12S03-1004QT0OS12S03-1504QTOS12S03-2504QTOS12S03-0104GC
4.6 | 0S12S03-0346WT0S12S03-0546WTO0S12S03-1046WTOS12S03-1546WTOS12S03-2546WTOS12S03-0104GC
21 0S12S05-H3Q1QPTS12S05-05Q1QTOS12S05-10Q1QTOS12S05-15Q1QTOS12S05-25Q1QTOS12S05-01Q1GC
12 nm 3.0 0S12S05-H303QTO0S12S05-0503QT0OS12S05-1003QTOS12S05-1503QTOS12S05-2503QTOS12S05-0103GC
5 um 4.0 0S12S05-H304QT0S12S05-0504QTOS12S05-1004QTOS12S05-1504QTOS12S05-2504QTOS12S05-0104GC
4.6 | 0S12S05-0346WT0S12S05-0546WTOS12S05-1046WTOS12S05-1546WTOS12S05-2546WTOS12S05-0104GC

dimension [pack of 5]
30 (WT) /33 (QT) 50 100 150 250
2.1 BS12S03-H3Q10TBS12S03-05Q1QTBS12S03-10Q1QTBS12S03-15Q1QTBS12S03-25Q1QTBS12S03-01Q1GC
12 nm 3.0 BS12S03-H303QTBS12S03-0503QTBS12S03-1003QT BS12S03-1503QT BS12S03-2503QTBS12S03-0103GIC
3 um 4.0 BS12S03-H304QTBS12S03-0504QTBS12S03-1004QT BS12S03-1504QTBS12S03-2504QTBS12S03-0104GC
4.6 BS12S03-0346WTBS12S03-0546WTBS12S03-1046WTBS12S03-1546WTBS12S03-2546WTBS12S03-0104G[C
2.1 BS12S05-H3Q10TBS12S05-05Q1QTBS12S05-10Q1QTBS12S05-15Q1QTBS12S05-25Q1QTBS12S05-01Q1GC
12 nm 3.0 BS12S05-H303QTBS12S05-0503QTBS12S05-1003QT BS12S05-1503QT BS12S05-2503QTBS12S05-0103GIC
5 um 4.0 BS12S05-H304QTBS12S05-0504QTBS12S05-1004QT BS12S05-1504QTBS12S05-2504QTBS12S05-0104GC
4.6 BS12S05-0346WTBS12S05-0546WTBS12S05-1046WTBS12S05-1546WTBS12S05-2546WTBS12S05-0104GIC

YMC-Pack Pro C18 RS

Column
m:;re‘ﬁzon Column length [mm]
[mm]

'"UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt

'UARD CARTRIDGE HOLDER REQUIRED PART N

[pack of 5]
30 (WT) /33 (QT)
21 RS08S03-H3Q1! g'RSOSSOS-OSQlC TRSOSSO3-1OQ1C TRSOSSO3-15Q1C TR808803-25Q1C TRS08S03-01Q1GC
8 nm 3.0 RS08S03-H303QTRS08S03-0503QTRS08S03-1003QTRS08S03-1503QTRS08S03-2503QTRS08S03-0103GC
3 um 4.0 RS08S03-H304QTRS08S03-0504QTRS08S03-1004QTRS08S03-1504QTRS08S03-2504QTRS08S03-0104GC
4.6 | RS08S03-0346WTRS08S03-0546WTRS08S03-1046WTRS08S03-1546WTRS08S03-2546WTRS08S03-0104GC
21 RS08S05-H3Q1NRS08S05-05Q1QPTRS08S05-10Q1QTRS08S05-15Q1QTRS08S05-25Q1QTRS08S05-01Q1GC
8 nm 3.0 RS08S05-H303QTRS08S05-0503QTRS08S05-1003QTRS08S05-1503QTRS08S05-2503QTRS08S05-0103GC
5 um 4.0 RS08S05-H304QTRS08S05-0504QTRS08S05-1004QTRS08S05-1504QTRS08S05-2504QTRS08S05-0104GC
4.6 | RS08S05-0346WTRS08S05-0546WTRS08S05-1046WTRS08S05-1546WTRS08S05-2546WTRS08S05-0104GC
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Hydrosphere C18

Phae Colllgmn
dimension [mm]

30 (WT) /33 (QT

Ordering Information

Column length [mm)]
) 50 100 150 250

Guard cartridges
with 10 mm lengt
[pack of 5]

12 nm
3 um

HS12S03-H3Q1QTHS12S03-05Q1(
HS12S03-H303QTHS12S03-0503Q
HS12S03-H304QTHS12S03-0504Q
HS12503-0346WTHS12S03-0546W

THS12S03-10Q1QTHS12S03-15Q1QTHS12S03-25Q1Q
THS12S03-1003QTHS12S03-1503QTHS12S03-2503Q
THS12S03-1004QTHS12S03-1504QTHS12S03-2504Q
THS12S03-1046WTHS12S03-1546WTHS12S03-2546W

THS12S03-01Q1G
THS12S03-0103G
THS12S03-0104G

12 nm
5 um

HS12S05-H3Q1QTHS12S05-05Q1(¢
HS12S05-H303QTHS12S05-0503Q

HS12S05-H304(Q

HS12S05-0346WTHS12S05-0546W

THS12S05-0504Q

THS12S05-10Q1QTHS12S05-15Q1QTHS12S05-25Q1(
THS12S05-1003QTHS12S05-1503QTHS12S05-2503Q
THS12S05-1004QTHS12S05-1504QTHS12S05-2504Q
THS12S05-1046WTHS12S05-1546WTHS12S05-2546W

THS12S05-01Q1G
THS12S05-0103G
THS12S05-0104G
THS12S05-0104GC

C
C
Cc
THS12S03-0104GC
Cc
C
c

'"UARD CARTRIDGE HOLDER REQUIRED PART N

For other dimensions please refer to page 247
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HPLC Columns YMC RP-Classics

Contents

S 9-# OACK /8310 e,

S 9-# OACK /83 I

S 9-# OACK /83 -

S 9-# 0OACK /83 I e

S 9-# OACK OOLYMER# e,
S 9-#BASIC e

S 9-# OAGK MCTYL e,

S 9-# OACK OH OHENYL .,
S 9-# OAGK "UTYL .

S 9-# 0ACK 4-3 #

s 9-# OACK #. #YANO .

S /IRDERING )NFORMATION oot

Introduction

HPLC Columns for Reversed Phase Chromatography

JN ORDER TO SUCCEED IN (0,# THE CHOICE OF THE OPTIMAL SELECTIVITY IS ESSEN
4HE BEST SUITED PACKING MATERIAL DEPENDS SIGNIFICANTLY ON THE CHARACTER
BE THOROUGHLY CONSIDERED

&OR THIS PURPOSE 9-# OFFERS A WIDE VARIETY OF SELECTIVITIES APPLICABLE T
ISOLATION 7ITHIN THIS CATALOGUE THE WORLD RENOWN 9-# 0ACK /$3 3ERIES
9-# OACK /$3 !- 9-# OACK /$3 !, AND OTHER PHASES ARE DESCRIBED
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YMC-Pack ODS-AQ

L1 )

&0

&o

- “hydrophilic” C18

- balanced surface chemistry
- polar recognition

- metabolite recognition

Particle size / pm 3;5 3;5

Pore size / nm 12 20

Surface area/m 2g* 330 175

Carbon content / % 14 10

Recommended pH range 2.0-75 2.0-75
General

9-# OACK /$3 !1 IS A # REVERSED PHASE SILICA BASED (0,# PACKII
DESIGNED FOR USE IN AQUEOUS ELUENTS IS A RESULT OF THE P

9-# 0OACK /$3 !1 EXHIBITS A DIFFERENT SELECTIVITY TO THAT OF TRAD
DIFFERENCE IN SELECTIVITY OF 9-# OACK /$3 !1 CAN BE USED TO AD'
WHICH ARE DIFFICULT TO ACHIEVE WITH CONVENTIONAL # COLUMNS

Selectivity Data

4HE PROPRIETARY 9-# DERIVATISATION PROCESS CREATES THE DIFFE
WHERE

4HE ACTIVITY OF ACIDIC UNREACTED SILANOLS IS REDUCED ALLOW
ELUTED WITH LITTLE OR NO PEAK TAILING

4HE BALANCED HYDROPHILIC LIPOPHILIC NATURE OF THE 9-# 0ACK
STRONG RETENTIONS OF POLAR SAMPLE SOLUTES EVEN IN AQUEOUS |

4HESE PROPERTIES OF 9-# OACK /$3 !1 ARE BENEFICIAL FOR SEPARATIONS Ol
WHICH TEND NOT TO BE RETAINED OR ARE UNRESOLVED WHEN CONVE

-ANY CONVENTIONAL /$3 PACKINGS LOSE THEIR ABILITY TO RETAIN P(
OUS CONTENT MOBILE PHASES AS SHOWN OPPOSITE 4HEY APPEAR LE
CHAINS (OWEVER IN SIMILAR MOBILE PHASES 9-# 0OACK /$3 !1 MAINT
STRUCTURE AND ITS LIPOPHILIC PROPERTIES AND PROVIDES EXCELLE

Applications

9-# OACK /$3 !1 1S ABLE TO RESOLVE COMPOUNDS WITH MINOR DIFFE]|
RELATED CHEMICAL STRUCTURES IS A RESULT 9-# 0OACK /$3 !1 1S AN
OF DRUGS AND CORRESPONDING METABOLITES PESTICIDES AND DEC
PROTEIN DIGESTS ETC 4HIS CAPABILITY OF hPOLAR RECOGNITIONV (
9-# OACK /$3 I1 IN LIFE SCIENCES AND PHARMACOLOGY

'"ENUINE LINEAR SCALE UP FROM ANALYTICAL TO LARGE SCALE SEPA]
PRODUCTS SUCH AS 9-# 0OACK /$3 1 WHERE PARTICLE SIZES FROM T
LOT SIZES UP TO SEVERAL HUNDRED KILOGRAMS |IF NEEDED 4HIS TC
OF 9-# OACK /$3 !1 MAKE IT AN ESSENTIAL TOOL TO ENHANCE THE PF
MATOGRAPHIC PROCESSES

9-# OACK /$3 !1 1S ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZES
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YMC-Pack ODS-AQ

Comparison of ODS-AQ vs. Conventional ODS

Conventional ODS in Conventional ODS in
standard organic mobile phases* 100% aqueous mobile phases*
o by

6 b
[ b
WWWWA # WA %nNDCAPP I swater

Initial After

1 hour

of flow
#OLUMN 9-# 0OACK /$3 ! «M NM X MM )$
-OBILE OHASE WATER
#OMPOUNDS (IGHLY POLAR AND VERY WATER SOLUBLE

YMC-Pack ODS-AQ in YMC-Pack ODS-AQ in
standard organic mobile phases* 100% aqueous mobile phases*

b b
b=
b b
%‘1‘/‘1’§ 66\“1[1';@66
S, S
b b

WWWWA - # VWA %NDCAPP I &Water

Initial After
24 hours
of flow

o

#OLUMN 9-# 0OACK /$3 !1 «M NM X MM )$
-OBILE OHASE WATER
#OMPOUNDS (IGHLY POLAR AND VERY WATER SOLUBLE

Conventional
ODS-Column

YMC ODS-AQ

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack ODS-AQ

Conventional
OoDS

Exceptional performance for the separation of polar compounds*

YMC-Pack ODS-AQ

4EMPERATURE 200M TEMPERATURE

MIN MIN
Cephalosporin antibiotics Cephalosporin antibiotics
#OLUMN 9-# OACK /$3 !- «M N M X MM )$ #OLUMN 9-# 0OACK /$3 !1 «M N M X MM )$
0OART .O -3 74 0OART .O 1 3 74
%LUENT METHANOL WATER ACETIC ACID %LUENT METHANOL WATER ACETIC ACID
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4AEMPERATURE af AEMPERATURE af
Strong retention in aqueous eluents* No need for ion pair reagents*
4
8
[ [ [
MIN
.ORADRENALINE
IDRENALINE
$, $IHYDROXYMANDELIC ICID
$IHYDROXYPHENYLALANINE $/0!
$OPAMINE (YDROCHLORIDE
4YROSINE
'LYCOLIC ACIRITRIC ACID $, -ETHOXY (YDROXYMANDELIC ICID
, -ALIC ACID &UMARIC ACID OHENYLALANINE
-ALONIC ACID3UCCINIC ACID (YDROXY -ETHOXY OHENYLGLYCOL
,ACTIC ACID OROPIONIC ACID (YDROXYINDOLE ICETIC ICID
ICETIC ACID 6ANILLIC !ICID
-ALEIC ACID (OMOVANILLIC ICID
Crude drugs Catecholamines
#OLUMN 9-# 0OACK /$3 !1 «M NM X MM |)$ #OLUMN 9-# 0OACK /$3 !1 «M NM X )$
0OART .O 1 3 74 0OART .O 11 3 74
%LUENT Oz (A(O/, P( %LUENT ! PHOSPHATE PUFFER M- P( "| ACETONITRI
&LOW ML MIN 'RADIENT ! MIN ! MIN
$ETECTION 56 AT NM 15&3 &LOW ML MIN
4EMPERATURE a# $ETECTION 56 AT NM
JNJECTION «L MG ML
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YMC-Pack ODS-AQ

Separation of biomolecules* Excellent choice for a broad chromatographic
appli-cation range*

#YTOSINE
#YTIDINE IRBUTIN
5RACIL 3ALICIN
$SEOXYCYTIDINE %SCULINE
'"UANINE G 3TROPHANTHIN
IDENINE 1UABAIN
(YPOXANTHINE "AICALIN
S5RIDINE "ARBALOIN
8ANTHINE 'LYCYRRHIZI
4HYMINE $IGITOXIN
JNOSINE

'UANOSINE
$EOXYINOSIN
$EOXYGUANO
8ANTHOSINE
4HYMIDINE
IDENOSINE
$EOXYADENOGSINE

Zaul
z

MIN MIN
Nucleosides Crude drugs
#OLUMN 9-# 0OACK /$3 !1 «M N M X MM )$ #OLUMN 9-# 0OACK /$3 !1 «M NM X M )$
OART .O 11 3 74 0ART .O 11 3 74
%LUENT ! M- #(#I1( #( #11.( 4 P( %LUENT I METHAWNDL M-
M- #( #11( #( #11.(4 P( METHANOL \ " METHANQQL 0/,( M-
'RADIENT " MIN " MIN LINEAR " MINRADIENT " MIN LINEAR " MIN
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM $ETECTION 56 AT NM
4AEMPERATURE Z# 4AEMPERATURE af

Comparison of YMC-Pack ODS-AQ with competitive products

3INCE 9-# OACK /$3 !1 HAS CONSISTENTLY INCREASED ITS POPULARITY DUE TO IT
COMPOUNDS AND ITS ABILITY TO WITHSTAND AQUEOUSYERRBI TIIOMER ANDAOMY NN O/RA
AND PREPARATIVE METHODS ARE STILL BEING DEVEL@PHOTENOF A ARCEU/$ 3 11TE A E MPIR
recenty BEINBTRODUCED BY OUR COMPETITORS PHASES WITH SUPPOSEDLY hIDENTICAL
DESIGNED TO GENERATE PERFORMANCE CHARACTERISTICS SIMILAR TO THOSE OF 9-# 0
1 STILL REPRESENTS TODAY A FULLY COMPETITIVE STATE OF THE ART HIGH PERFOF
9-# INNOVATION NAMELY NEW GENERATION (YDROSPHERE # POOESICRABHN AN WPSAEGES

Tryptic digest of BSA
ReproSil-Pur YMC-Pack
C18-AQ ODS-AG
nice .
reso\ut\on

"Y COURTESY OF $R -ANFRED ZAIDA )0& (AN
&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #(

Column care

4HE RECOMMENDED P( RANGE FOR 9-# OACK /$3 !1 1S IN UP TO AQUEOUS S°
2EMOVE ACID AND BUFFER SALTS BEFORE STORAGE 3TORE THE COLUMN IN METHA
BE CLEANED BY CHANGING THE FLOW DIRECTION

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTIOI

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack ODS-A

@

- fully endcapped C18 material
- highly versatile ODS phase

- for polar to moderately nonpolar
pharmaceuticals, organic chemicals,
biologicals and natural products

Particle Size / um 3;5 3;5 5
Pore Size / nm 12 20 30
Surface area/m 2g* 330 175 100
Carbon content / % 17 12 7

Recommended pH range 2.0-75 2.0-75 2.0-75

General

9-# OACK /$3 ! 9-# S CLASSICAL REVERSED PHASE PACKING MATERIALI
CAUSE OF ITS UNIQUE PERFORMANCE AND REPRODUCIBILITY $UE TO
WIDELY USED FOR THE VALIDATION OF ANALYTICAL (0,# METHODS ANCL
TIVE (0,# PROCESSES

. YMC-Pack ODS-A* Silica Base
Properties with Metal
4HE PRODUCTION OF THE |BASE SILICA FOR Impurities*
9-# OACK /$3 ! AND ITS SUBSEQUENT
DERIVATISATION ARE PERFORMED N LARGH B|ULK
BATCHES % XHAUSTIVE ENDCAPP| G REDUC
ES RELIABLY THE ACTIVITY OF SI ANOL GROlUPS
AND MINIMISES NONSPECIFIC SE ONDARY,
retention.

YN ADDITION TO STANDARD METHODS .IKE DE
TERMINATION OF ADSORPTION ISC HERMS [PAR
TICLE SIZE DISTRIBUTION AIND CA 30N CONTENT
SEE TABLE ABOVE 9-# USES ANE TENSIVE
RANGE OF ANALYTICAL ME[THODS "O ENSURE
CONSTANT AND REPRODUCIBLE S ECTIVITY|OF
THE REVERSED PHASE PACKINGS /
4HE BASE OF 9-# OACK /$3 ! 1S 9-4#

HIGH PURITY SILICA 4HIS|PREMIUM SILICA
CONTAINS ONLY VERY LOW LEVELS OF METAL
CONTAMINANTS AND SO PREVENTS SIGNIFI| b
CANT TAILING OF SAMPLE MOWMRCULESASUEGH v «m X MM )$

AS HYDROXYQUINOLINE OF?&-%J\?’\ETYL*%(E%T'\"‘OI\PE
WHICH EASILY FORM COGRMRENMTIONssL O Mwm
PLEXES WITH METAL IONS qwgﬁﬁ,ﬁggﬁLlCA;&AgIB
FACE !S COORDINATING FUNCTIONALCEROUPISNE

ARE FREQUENT STRUCTURAL COMPONENF*IPNIOLINE

METHANOL

PHARMACEUTICAL COMP OU SR Sntbh Cortpbubi | T Y
PACKINGS SUCH AS 9-# 0AGHgh pid packing material YMC-Pack ODS-A
ARE NEEDED FOR REPROD W dhpditive prdeivetR ATI O N

OF THESE COMPOUNDS WITHOUT SECONDARY

RETENTION OR TAILING

9-# 0OACK /$3 ! IS ALSO AVAILABLE IN
PREPARATIVE PARTICLE SIZES
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89

Applications

9-# 0OACK /$3 !
SEPARATIONS
9-# 0OACK /$3 !
THESE PHASES ARE

YMC-Pack ODS-A

IS FREQUENTLY USED FOR PHARMACEUTICAL
IN THE FIELD OF FOOD TECHNOLOGY

IS AVAILABLE IN PARTICLE SIZES FROM

TO «M

BIOCHEMICAL AND EI

!S THE SELECTIVIT
IDEAL FOR SCALE UP FROM ANALYTICAL TO PREPARATIVE PRO

Antibacterial agents*

/ILAQUINDOX
#ARBADOX
4HIAMPHENICOL
BULFAMERAZINE
BULFADIMIDINE

Adrenocorticosteroids*

(YDROCORTISONE
#ORTISONE
-ETHYLPREDNISOLO

4EMPERATURE Z#

4EMPERATURE Z#

3ULFAMONOMETHOXINE "ETAMETHASONE
4 &URAZOLIDONE $EXAMETHASONE
/XOLINIC !CID #ORTICOSTERONE
3ULFAQUINOXALINE "ECLOMETHASONE
3BULFADIMETHOXINE 4RIAMCINOLONE
.ALIDIXIC !CID Acetonide
0IROMIDIC ICID
| I I T I
MIN
T T T T

#OLUMN 9-# OACK /$3 ! «M NM X MM )i$ MIN

0ART .O 13 74

%LUENT UL 0Ly M-

g 4( 0, M- #OLUMN 9-# OACK /$3 ! «M NM X MM )$
'"RADIENT " MIN MIN O0ART .O 13 74
MIN %LUENT .
&LOW ML MIN &LOW ML MIN
$SETECTION 56 NM $ETECTION 56 NM

Sugar nucleotides*

#$0 $ GLUCOSE
5%0 $ GLUCOSE

Cyclodextrins*

G#YCLODEXTRIN
A#YCLODEXTRIN

5$0 . ACETYL $ GLUCDSAMINE B#YCLODEXTRIN
'$0 $ MANNOSE / $IMETBI#X.CLODEX[RIN
1$0 $ GLUCOSE /| 4ARIMEB#HYCLODEXTRIN
MIN
#OLUMN 9-# OACK /$3 ! «M NM X MM )
0ART .O 13 74
%LUENT I WATER
METHANOL
MIN MIN MIN LINEAR
MIN LINEAR " MIN
&LOW RATE ML MIN
$ETECTION %VAPORATIVE -ASS INALYZER !#3 ,TD
#OLUMN 9-# OACK /$3 ! «M NM X MM )i$ 4EMP
0ART .0 13 74 41IME #ONSTANT
%LUENT M- TRIETHYLAMINE ACETIC ACID P( ACETONITRWUE
&LOW RATE ML MIN ITTENUATION
$SETECTION 56 AT NM 1583 ORESSURE PSI
4EMPERATURE Z# 4EMPERATURE Z#
JNJECTION «L MG~ML JNJECTION «IMG ML
Column Care
4HE RECOMMENDED P( RANGE FOR USING 9-# OACK /$3 ! COLUMNS IS 2EMOVE

AGE 3TORE THE COLUMN

IN METHANOL WATER

JF COLUMNS ARE AFFECTED

FRITS WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack ODS-AM

O

NI

- high quality analytical C18
- tightly specified

- longterm reproducibility

- formethod validation

- formethod registration

Particle Size / um 3;5

Pore Size / nm 12

Surface area/m 2g* 330

Carbon content / % 17

Recommended pH range 2.0-75
General

6ALIDATION AND REGISTRATION OF ANALYTICAL (0,# METHODS REQUIF
ENTIRE ANALYTICAL PROCESS 4HE HIGH CONSISTENCY IN THE QUALIT
A KEY ROLE FOR VALIDATED (0,# ANALYSIS 4HEREFORE 9-# CREATEI
PHASE # (0,# PACKING MATERIAL TO MEET THE MOST STRINGENT D
(0,# PROCESSES

Properties

9-# OACK /$3 !- IS PRODUCED IN LARGE LOTS USING HIGH PURITY 9-#
A MULTI STAGE SYNTHESIS PROCESS &OR THE DERIVATISATION MO
FOLLOWED BY AN EXTENSIVE ENDCAPPING PROCESS TO REDUCE THE

4HE RESULTING 9-# OACK /$3 !- PACKING IS
EXTENSIVELY TESTED TO ENSU
SPECIFICATIONS SET FOR VERY LOV
COCHEMICAL PROPERTIES

)N ADDIJI®@NDACK /$3 !- PACKING
COLUMNS HAVE TO PASS NUME
CHROMRA®HIC TESTS TO MEET T| A
SPECIFICATION RANGE WITH RE

SELECTIVITY PATTERN
COLUMN RESOLUTION
ABSOLUTE RETENTION
PEAK SYMMETRY

Statistical Quality Control ( A-value monitoring)

Consecutive Lots

9-# APPLIES VARIOUS TESTS TO AP Hehp@&Rdu2,SOmeiyl@idinaagydference

QUALITY CONTROL FOR REVERSED PHASE (0,# PACK

INGS ANBLUE TEST OF METHYLPARABEN AND DIMETHYLPYRIDINE F
IS ROUTINELY USED TO MONITOR THE RETENTION AND THE SELECTIVI

-ETHYLPARABEN IS A MODERATELY POLAR INERT COMPOUND )T IS F
WITH MINIMAL SECONDARY INTERACTIONS WITH RESIDUAL SILANOL C
REPRESENTS A LIPOPHILIC AMINE COMPOUND WHICH HAS A HIGH POT
UNREACTED ACIDIC SILANOLS IN INCREASE IN RETENTIANARJESDIME
WOULD INDICATE INCOMPLETE # BONDING AND OR INEFFECTIVE ENDC
THAT THE STARISUECAE METHYLPARABEN AND DIMETHYLPYRIDINE B

4HE RIGOROUS QUALITY CONTROL AND THE QUALITY ASSURANCE SYS°
ATION IN RETENTION AND SELECTIVITY OF 9-# OACK /$3 !- COLUMNS

$UE TO THE GUARANTEED LONG TERM REPRODUCIBILITY 9-# OACK /$
CHOICE FOR ESTABLISHING VALIDATED (0,# ANALYSIS




Reversed Phase 91

YMC-Pack ODS-AM

Applications

/$3 '- HAS AN APPROPRIATE SELECTIVITY FOR POLAR TO MODERATELY NONPOLAR PHARMAC
CAL AND NATURAL PRODUCTS FOUND IN THE CHEMICAL AND PHARMACEUTICAL INDI

Nucleotides* PTC-amino acids*
@ #-0
@ 5-0
@ D#-D
@ #%$0
@ '-0
@ 5%0
@ )-0
@ #40
@ 540
@ '$0
@ 4-0
@ !'-0
@ D'-Q
@ '40
@ 4%0
@ '$0
@ 440
@ D!'-0
@ '40
, ISPARTIC ACID(
, 'LUTAMIC ACID 4YROSINE
, 3ERINE , 6ALINE
'LYCINE , -ETHIONINE
, (ISTIDINE , #YSTINE
MIN® IRGININE , )SOLEUCINE
, 4HREONINE ,  ,EUCINE
, '/LANINE , OHENYLALANINE
, OROLINE , W YSINE
#OLUMN 9-# OACK /$3 !- «M NM X MM )$ #OLUMN 9-# OACK /$3 |- «M NM X MM )$
0ART .O - 3 74 0ART .O -3 74
%LUENT ! - TRIETHYLAMINE ACETIC ACID P( %LUENT ! M T#A #(#11( P( T#.
" - TRIETHYLAMINE ACETIC ACID P( ! " M- #(#11.A  #(#I1( P( 1#.
'RADIENT " MIN " MIN LINEAR '"RADIENT " MIN LINEAR " MIN " MIN
" MIN &LOW ML MIN
&LOW ML MIN $SETECTION 56 AT NM 15&3
$SETECTION 56 AT NM 15&3 4EMPERATURE Z2#
4AEMPERATURE ag JNJECTION «L PMOL «L
JNJECTION «L MG~ML 3AMPLE 04# DERIVATIVES
Column Care
4HE RECOMMENDED P( RANGE FOR USING 9-# 0OACK /$3 !- COLUMNS IS 2EMO
STORAGE 3TORE THE COLUMN IN METHANOL WATER JF COLUMNS ARE AFFE(

INLET FRITS WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack ODS-AL

O

N\

- residual silanols for mixed-mode separations

- same high ligand density as other YMC
ODS phases

- unique selectivity for polar compounds

Particle Size / pm 3:5

Pore Size / nm 12

Surface area/m 2g* 330

Carbon content / % 17

Recommended pH range 2.0-75
General

9-# OACK /$3 !, USES NOT ONLY HYDROPHOBIC INTERACTION BUT ALS
REACTIVE RESIDUAL SILANOL GROUPS TO AFFECT SEPARATION 4HIS |
VENTIONAL /$3 COLUMNS 7HEN IONIC INTERACTIONS ARE INVOLVED
MOBILE PHASE TO ACHIEVE REPRODUCIBLE SEPARATIONS

Effects of silanol groups*

YMC-Pack ODS-AL YMC-Pack ODS-AM

S5RACIL

OYRIDINE
DIEMETYLPYRIDINE

-ETHYLPARABEN

4HE SEPARATIOANOFAGTERNAL STANDARDS METHYLPARABEN DIMET
/$3 !, WHICH IS NOT ENDCAPPED IS DIFFERENT TO THAT OF 9-# O0ACK
SILANOL GROUPS 9-# 0ACK /$3 !, SHOWS RELATIVELY GREAT RETENTI(




Reversed Phase 93

YMC-Pack ODS-AL

Applications
Steroids from toad venom* Disinfectants*
MIN
#OLUMN 9-# OACK /$3 1!, «M NM X MM )$ #OLUMN 9-# 0ACK /$3 !, «M NM X MM ) $
0ART .O 1, 3 74 OART .O 1, 3 74
%LUENT T#. PHOSPHORIC ACID %LUENT N/4+ (A (07, P( METHANOL
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE ay 4EMPERATURE Z#
JNJECTION «L MG~ML JNJECTION «L N MG ML
Sterols* Vitamin D2 and Vitamin D3*
MIN
#OLUMN 9-# OACK /$3 !, «M NM X MM )$ #OLUMN 9-# OACK /$3 !, «M NM X MM ) $
0OART .O 1,3 74 OART .O 1, 3 74
%LUENT METHANOL WATER %LUENT ACETONITRILE WATER
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM
4AEMPERATURE ag 4EMPERATURE Z#
JNJECTION «L n MG ML JNJECTION «L MG ML
Column care
4HE RECOMMENDED P( RANGE FOR USING 9-# 0OACK /$3 !, COLUMNS IS 2EMOVI
AGE 3TORE THE COLUMN IN METHANOL WATER JF COLUMNS ARE AFFECTED

FRITS WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

* Application data by courtesy YMC Co., Ltd.



94 Reversed Phase

YMC-Pack PolymerC18

>
Neaod

- hydrophilic polymethacrylate support

excellentreproducibility of C18 chemistry
integral to polymer matrix

no silanol or metal contaminants

- pHstable frompH2-13

- compatible with all standard reversed phase
solvents

Particle Size / um 6

Pore Size / nm proprietary

Surface area/m 2g* n/a

Carbon content/ % 10

Recommended pH range 2.0-13.0
General

9-# OACK OOLYMER# 1S A REVERSED PHASE LIQUID CHROMATOGRAPHY PACK
RANGE OF SOLVENT CHOICES AND A P( RANGE FROM 9-# 0ACK

FROM A HYDROPHILIC METHACRYLATE POLYMER WHICH IS CROSS LINKED WIT
9-# OACK OOLYMER# OFFERS A MAXIMUM APPLICATION RANGE A WII
AS ORGANIC ACIDS ORGANIC AMINES PEPTIDES PHARMACEUTICALS
9-# OACK OOLYMER#

Properties

9-# OACK OOLYMER# IS PREPARED FROM A HYDROPHILIC METHACRY L.
PHOBIC OCTADECYLSILANE REAGENT TO MAKE THE # FUNCTIONALITY AN INT
TURE 4HIS GIVES A THREE DIMENSIONAL POLYMER MATRIX WHICH IS

IS SUCH IT HAS NO RESIDUAL SILANOLS OR METAL IMPURITIES TO |
ORGANIC COMPOUNDS

9-# OACK OOLYMER# IS COMPATIBLE WITH ALL COMMON REVERSED
METHANOL ACETONITRILE AND 4(& 6IRTUALLY ALL AQUEOUS BUFFER
PHOSPHORIC ACID AS WELL AS BASE MODIFIERS SUCH AS SODIUM HYD
BE USED 3INCE IT RESISTS SHRINKING AND SWELLING 9-# 0OACK 0OL’
RANGING IN COMPOSITION FROM AQUEOUS TO ORGANIC COMPC

JN ADDITION 9-# OACK OOLYMER# CAN EASILY BE STERILISED BY Fl
ACETONITRILE WATER

4HE SELECTIVITY AND RETENTION OF 9-# OACK OOLYMER# IS SIMILAI
ITS HYDROPHOBIC BONDING ON A HYDROPHILIC SUPPORT #ONSEQUE|
SILICA BASED # SUPPORTS THAN TO STYRENE $6" BASED SUPPORTS

)T SHOULD BE NOTED THAT INTERACTIONS BETWEEN AROMATIC OR CO
BACKBONE PROVIDES SLIGHTLY GREATER RETENTION WHEN COMPAREL
HIGHLY ALIPHATIC COMPOUNDS SHOW GREATER RETENTION ON SILIC/

9-# OACK OOLYMER# IS ALSO AVAILABLE IN PREPARATIVE PARTICLE ¢
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YMC-Pack PolymerC18

Applications

Peptides and proteins* Aminoalcohols*
%THANOLAMINE
-ET %NKEPHALIN $SIETHANOLAMINE
;EU %NKEPHALIN . -ETHYLETHANOLAMINE
3! ARIETHANOLAMINE
A-ATING FACTOR . $IMETYLETHANOLAMINE
JNSULIN
/VALBUMIN
#OLUMN 9-# 0OACK OOLYMER# X MM )$
0ART .0 o# 3 74
%LUENT | ACETONITRILE WATER 4&!
" ACETONITRILE WATER 4&!
" MIN LINEAR
&LOW ML MIN MIN
$ETECTION 56 AT NM 1583
453"EPCETRIQLURE f# #OLUMN 9-# 0OACK 0OLYMER# X MM)S$
) « 0ART .O o# 3 74
%LUENT MO/ ,A M- LA/( P(
&LOW ML MIN
$ETECTION 56 AT NM 1583
Organic acids* 4EMPERATURE a4
YNJECTION «L A MG ML
, -AILIC ACID
L,ACTIC ACID
ICETIC ACID
4. Maleic acid
3UCCINIC ACID
OROPIONI ACID
&UMARIC ACID
MIN
#OLUMN 9-# OACK 0OOLYMER# X MM )$
0ART .O o# 3 74
%LUENT 48!
&LOW ML MIN
$ETECTION 56 AT NM 1583
4EMPERATURE ag
YNJECTION «L A MG ML
Column care
9-# OACK OOLYMER# IS STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE

3TORE THE COLUMN IN METHANOL

WATER

JF COLUMNS ARE AFFECTED BY U

WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN THE O
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI

* Application data by courtesy YMC Co., Ltd.



9 6 Reversed Phase

YMCbasic

@)

alternative bonding approach to reduce peak
tailing of basic pharmaceuticals

- noneed forion pair reagents or amine

modifiers
N - complementing selectivity to C8 and C18
materials

L

Particle size / pm 3;5
Pore size / nm proprietary
Surface area/m 2g* proprietary
Carbon content / % 7.5
Recommended pH range 20-75

General

4HE PROPRIETARY DER
CEDURE FOR 9-#BASIC A
PRODUCE A MATERIAL W
SURFACE COVERAGE WH

Hydrophobicity of YMCbasic versus
YMC-Pack Octyl and YMC-Pack ODS-AM*

YMCbasic
YMC-Pack Octyl

CELLENT LOT TO LOT RE YMC-Pack ODS-AM
RESULT OF CLOSELY MOI
PRODUCTION OF THE SIL

THE BONDING PROCESS

4HE RESULTING 9-#BAS
SHOWS A DIFFERENT HY
# OR # PHASES AS SH
DIAGRAM GPMAHIXINALLY
RESENTS AN INTERESTIN
SHORT CHAIN SELECTIVI]

5.125 Toluene

5.792 Ethylbenzene

6.808 Propylbenzene
8.167 Butylbenzene

Applications
4HE RESULT IS A PHASH
VERSED PHASE CHARAC
RESOLUTION AND EXCEL

7.20Q
12.125

METRY FOR BASIC COMP| szoLumn X MM )$

THE NEED FOR |ON PA|R R %LUENT ACETONITRILE WATER
&LOW ML MIN

MODIFIERS SEE SEPARA| setecTioN 56 AT NM

USING ACETONITRILE WATER ELUENTI 5N

LIKE MANY BASE DEACTIVATED PHASES

9-#BASIC IS ALSO SUITABLE FOR SEPARATION OF ACIDIC COMPOUNDSE
POLAR ACID COMPOUNDS SUCH AS MALEATE 9-#BASIC PROVIDES A CO
CONVENTIONAL # AND # MATERIALS BUT WITHOUT PEAK TAILING FO

9-#BASIC IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZES
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YMCDbasic

Anilines and aromatic compounds* Basic compounds*
5RACIL
OROCAINAMIDE
. ICETYLPROCAINAMIDE
(YDROXYACETOHRHENONE
MIN

OHENOL

$IMETHYLANILINE

40LUENE

$IETHYLANILINE

#OLUMN 9-#BASIC «M X MM )$
0OART .O "3 74

%LUENT ACETONITRILE WATER
&LOW ML MIN

$ETECTION 56 AT NM

Cough/cold medicine*

MIN
-ALEATE
OHENYLPROPANOLAMINE MIN
0SEUDOEPHEDRINE
3COPALAMINE
#HLORPHENIRAMINE
#OLUMN 9-#BASIC  «M X MM)s$
0ART .0 "3 74
#OLUMN 9-#BASIC  «M X MM )$ %LUENT (@b, +( 0/, P( ACETONITRILE
0ART .0 "3 74 &LOW ML MIN
%LUENT ACETONITRIQE P( M- +( $ETECTION 56 AT NM 1583
&LOwW ML MIN 4EMPERATURE ay
$ETECTION 56 AT NM YNJECTION «L A «G ML

&OR MORE APPLICATIONS PLEASE REFER TO OUR h!PPLICATION $ATA #(
Column care

4HE RECOMMEND P( RANGE FOR 9-#BASIC IS 2EMOVE ACID AND BUFFER SAI
METHANOL WATER #LOGGED INLET FRITS OFTEN CAN BE CLEANED BY CHANC
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCT I(

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack C g (Octyl)

@)

)

N\

alternative phase to C18 with moderate
hydrophobicity

- fully endcapped, high coverage monomeric
bonded chemistry

- ideal for method development and routine
separations

- excellent retention for all types of
organic molecules, especially peptides,
proteins and pharmaceuticals

Particle Size / um 3;5 3;5 5

Pore Size / nm 12 20 30

Surface area/m 2g* 330 175 100

Carbon content / % 10 7 4

Recommended pH range 2.0-75 2.0-75 2.0-75
General

9-# OACK BS ONE OF 9-# S MOST COMMONLY USED BONDED PHASES ANTEL
# SELECTIVITIES $UE TO ITS MODERATE HYDROPHOBICITY RETENTI
FOR /$3 PHASES 9;#9/SWUKTAABLE FOR A WIDE RANGE OF SAMPLE TYPE
TICALS AND BIOLOGICALS WITH A RELATIVELY HIGH HYDROPHOBICITY

Properties

9-# 0OACK #S PREPARED BY EXHAUSTIVE BONDING OF A MONOMERIC O
AND POROUS SILICA GEL 4HE BONDED PHASE IS THEN TREATED WITH
ENSURE A HIGH SURFACE COVERAGE LEADING TO A MODERATE CAR
PORE MATERIAL #OMPARED TO # PHASES RETENTION TIMES FOR HY
ON # MATERIAL DUE TO THE REDUCED CARBON LOAD

9-# OACHK WS IDEALLY SUITED FOR THE SEPARATION OF MANY COMPOUN
ON # PHASES OR WHICH REQUIRE GREATER RETENTION THAN PROVI
MOST VERSATILE REVERSED PHASE MATERIALS AND SHOULD BE CON
METHODS

IVAILABLE IN THREE POROSINMPAEIERIALX MAIAK SBEPARATE MANY CLASSE
INCLUDING PHARMACEUTICALS ORGANIC CHEMICALS PEPTIDES PRC
&OR PREPARATIVE APPLICATIONS CHOOSE THE SMALLEST PORE SIZE
RESOLUTION 4HIS IS BECAUSE SAMPLE LOADING IS GENERALLY PROPC
MEDIA PROVIDE GREATER SURFACE AREA AND HENCE GREATER LOAD/

9-# OACK #CTYL IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZE:

Column care
9-# OACK #CTYL IS STABLE TOWARDS HYDROLYSIS BETWEEN P(
BEFORE STORAGE 3TORE THE COLUMN IN METHANOL WATER )F

CONTAMINANTS OR CLOGGED INLET FRITS WHICH CAUSE BACK PRES
4(& IN THE OPPOSITE FLOW DIRECTION &OR DETAILED INFORMATION
5SE )NSTRUCTIONSv WHICH ARE SHIPPED WITH EACH ANALYTICAL COl
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Reversed Phase

Applications

YMC-Pack C g (Octyl)

Estrogens and progestins*

MIN
#OLUMN 9-# QACETH L «M NM X MM )$
0ART .0 I# 3 74
%LUENT ACETONITRILE 4(& WATER
&LOW ML MIN
$ETECTION 56 AT NM 15&3
4EMPERATURE 2#
JNJECTION «L MG ML
Resorcylic acid isomers*
MIN
#OLUMN 9-# QACETH L «M NM X MM )$
0ART .0 I# 3 74
%LUENT METHANOLO/, M- +(
&LOW ML MIN
$ETECTION 56 AT NM 15&3
4AEMPERATURE Z#
YJNJECTION «L A MG ML

Nicotinic acid analogues*

MIN
#OLUMN 9-# QACETH L «M NM X MM )$
0ART .O I# 3 74
%LUENT ACETONITRILE M- +(
&LOW ML MIN
$ETECTION 56 AT NM 15&3
4EMPERATURE Z#
JNJECTION «L MG ML

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Ph (Phenyl)

)

N\

fully endcapped, monomeric phenyl phase

- unique selectivity due to 78 stinteractions

preferential retention of aromatic compounds

- alternative selectivity to C18, C8 or C4 bonded
phases for the analysis of peptides and other
biomolecules

Particle Size / pm 3:5 5

Pore Size / nm 12 30

Surface area/m 2g* 330 100

Carbon content / % 9 3

Recommended pH range 2.0-75 20-75
General

9-# OACK OH OHENYL IS A HIGH DENSITY BONDED PHASE CARBON LC
ENDCAPPED 4HIS RESULTS IN A SUPERIOR BONDED PHASE WITH PROVE
FOR A PHENYL REVERSED PHASE COLUMN

Properties

9-# OACK OH OHENYL PROVIDES A UNIQUE SELECTIVITY WHEN COMP
REVERSED PHASES SUCH AS RELECODROMNS HETHE PHENYL GROUPS C
AROMATIC RESIDUES OF AN ANALYTE MOLECULE IN ADDITION TO HYDR
TION RELATIVE TO NON AROMATIC SPECIES

OHENYL PHASES ARE CONVENIENT FOR THE SEPARATION OF AROMATIC
ALTERNATIVE TO # OR # PHASES FOR THE SEPARATION OF PEPTIDE!
NM AND WIDE PORE NM MATERIALS 2ETENTION IS DECREASED ON
TO NM PHENYL MATERIAL DUE TO THE LOWER SURFACE AREA OF TH

9-# OACK OH OHENYL IS ALSO AVAILABLE IN PREPARATIVE PARTICLE
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YMC-Pack Ph (Phenyl)

3TORE THE COLUMN IN METHANOL WATER
WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN THE O

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTI(

* Application data by courtesy YMC Co., Ltd.

Sugar nucleotides* Water-soluble vitamins*
p 'MINOBENZOIC ACID [0!"!
"IOTIN G6ITAMIN (
2IBOmAVIN 6ITAMIN "
#$0 $ GLUCOSE #YANOCOBALAMIN 6ITAMIN "
5$0 $ GLUCOSE
5$0 . ACETYL $ GLUCQSAMINE
'$0 $ MANNOSE
1$0 $ GLUCOSE
M1 MIN
#OLUMN 9-# OACK OH «M NM X MM )$ #OLUMN 9-# 0OACK OH «M NM X MM )$
O0ART .O o( 3 74 OART .O o( 3 74
%LUENT M- TRIETHYLAMINE ACETIC ACID P( %LUENT ACETONITR( O#4 M- . (
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE Z# 4EMPERATURE Z#
JNJECTION «L n MG ML JNJECTION «L n MG ML
Polyphenols* Fullerenes*
OYROGALLOL
(YDROQUINONE
#ATECHOL
OHENOL
4
MIN
#OLUMN 9-# 0OACK OH «M NM X MM )$ #OLUMN 9-# 0OACK OH «M NM X MM )$
0OART .O o( 3 74 0OART .O o( 3 74
%LUENT M- ACETIC ACID %LUENT HEXANE PROPANOL
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE Z2# 4AEMPERATURE AMBIENT Z#
JNJECTION «L JNJECTION «L MG ML
Column care
9-# OACK OH OHENYL IS STABLE TOWARDS HYDROLYSIS BETWEEN P(

2EMOV
JF COLUMNS ARE AFFECTED BY U
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YMC-Pack C , (Butyl)

- low hydrophobicity material
L26 ) . .
- high coverage monomeric
O bonded chemistry
A - ideally suited for separation of

biological materials

Particle Size / pm 3:5 3:5 5

Pore Size / nm 12 20 30

Surface area/m 2g* 330 175 100

Carbon content / % 7 5 3

Recommended pH range 2.0-75 20-75 20-75
General

$UE TO SHORTER ALKYL CHAINS QGWEARCKWDROPHOBICITY THAN BOTH -
AHEREFORE RETENTION TIMES OF NON POLAR SAMPLEMATKANDG TD BN S
IDEAL CHOICE FOR FASTER SEPARATIONS

Properties

9-# OACK RPHASES ARE LESS HYDROPHOBIC AND GENERALLY REQUIRE
# PHASES 7HEN COMPARED TO # OR # PACKINGS USINSGHDHESSAME
SIGNIFICANTLY SHORTER RETENTION TIMES FOR NONPOLAR COMPOUN
EVER IS NOT SIGNIFICANTLY AFFECTED 4HEREFORE MIXTURES WITH
BEST SEPARATED BY 9%4HIGAIGKBECAUSE THE BUTYL BONDED PHASE Gl
TIMES WHILE STILL MAINTAINING HIGH RESOLUTION WHEN COMPARED

Proteins (MW 66,000 — 96,000)*

"3! -7
#ONALBUMIN #HICKEN EGG WHITE F7
,IPOXIDASE 30YBEAN -7

JMPURITIES IN COMMERCIAL LIPOXIDASE

#OLUMN 9-# QACKM NM X MM )$
%LUENT ! WATER 4&!
" ACETONITRILE PROPANOL 4&! " MIN " MIN
&LOW ML MIN
$ETECTION 56 AT NM
4AEMPERATURE aH

JNJECTION «L ~ MG ML
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YMC-Pack C , (Butyl)

2,4-Dinitrophenylhydrazones of aldehydes and Anti-human immunodeficiency virus (HIV)
ketones* agents*
&ORMALDEHYDE $.0(
ICETALDEHYDE $.10(
ICETONE $.0(
ICROLEIN $.0(
OROPIONALDEHYDE $[.0(
#ROTONALDEHYDE $.00(
-ETHYLETHYLKETONE $.0(
J)SOBUTYRALDEHYDE $.0(
"ENZALDEHYDE $.[0(
N 6ALERALDEHYDE $.[0(
P 4OLUALDEHYDE $.0|(
#APRONALDEHYDE $.0(
IN
MIN
#OLUMN 9-# QACKM NM X MM )$
OART .O "5 3 74
%LUENT ! TETRAHYDROFURAN WATER #OLUMN 9-# QACK M NM X MM )$
" ACETONITRILE " MIN " MIN O0ART .O "5 3 74
" MIN " MIN %LUENT METHANOD/4 M- +(
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT N M 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE af 4EMPERATURE Z#
JNJECTION «L MG ML JNJECTION «L MG ML
Proteins* Water-soluble vitamins*
2IBONUCLEASE ! | )
#YYSTgZCYH’JIQ;ME p"-|'\(/)“-|—'\I|SBE|NTZAOMI|CNA(CID gt
’YOGLOBIN 2I1BOmAVIN 6ITAMIN "
: #YANOCOBALAMIN 6ITAMIN "
MIN MIN
#OLUMN 9-# QACK M NM X MM )$
OART .O "5 3 74 #OLUMN 9-# QACK M NM X MM )$
%LUENT ! ACETONITRILE WATER 4&! 0OART .O "5 3 74
" ACETONITRILE WATER 4 &! %LUENT ACETONITR( O&, M- . (
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE Z# 4AEMPERATURE Z#
JNJECTION «L n MG ML JNJECTION «L n MG ML
Column care
9-# 0OACK S STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE ACID AND B
COLUMN IN METHANOL WATER JF COLUMNS ARE AFFECTED BY UNDESIRED CC

BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN THE OPPOSITE FLOW
&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCT I(

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack TMS (C1)

- stationary phase with the lowest hydrophobicity
L13 ) among reversed phase packing materials
- intermediate polarity between normal phase
O silicaand other alkyl bonded reversed phases

9,
S - forfast separations of highly hydrophobic
compounds

- alternative to C18 for the separation of
hydrophilic compounds

Particle Size / pm 3;5 5

Pore Size / nm 12 30

Surface area/m 2g* 330 100

Carbon content / % 4 3

Recommended pH range 20-75 20-75
General

9-# 0OACK # 4-3 IS A BONDED PHASE SUITABLE FOR SAMPLES THAT
ACTERISTICS AND ARE DIFFICULT OR IMPOSSIBLE TO SEPARATE ON (
PHASE COLUMNS

Properties

9-# 0OACK 4-3 # |S BONDED WITH TRIMETHYLMONOCHLOROSILANE TO
POLARITY FOR SEPARATION OF EXTREMELY HYDROPHOBIC COMPOUNI
SOLVENTS AND OF HIGHLY POLAR COMPOUNDS USING NORMAL PHASE

4HE CHEMISTRY OF 9-# OACK 4-3 # IS ALSO WELL SUITED FOR THE .
POUNDS 3ELECTIVITY CHARACTERISTICS OF A # BONDED PHASE CA|
TESTED TO DETERMINE THE SUITABILITY OF THE PHASE

9-# OACK 4-3 # IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZE*
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Reversed Phase

YMC-Pack TMS (C1)

Water-soluble vitamins* Water-soluble vitamins*
, ISCORBIC ACID
BITAMIN # p IMINOBENZOIC A
/ROTIC ACID (K
6ITAMIN " “OTIN
OYRROLOQUINOLINE QUINONE BITAMIN (
011 21BOmM AVIN
OYRIDOXINE (#L 6ITAMIN "
BITAMIN " #YANOCOBALAMIN
JICOTINAMIDE 6ITAMIN "

MIN

#OLUMN 9-# 0ACK 4-3 # «M NM X M )Y #OLUMN 9-# 0ACK 4-3 # «M NM X M

0ART .0 4- 3 74 0ART .0 4- 3 74

%LUENT M 14 ( M- #(#11.( 4 P( %LUENT ACETONITR( I0F, M- . (

&LOW ML MIN &LOW ML MIN

$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 1583

4EMPERATURE ay 4EMPERATURE Z#

YNJECTION «L A MG ML YNJECTION «L A MG ML

Column care

9-# 0OACK 4-3 #

3TORE THE COLUMN IN METHANOL

COLUMN

IS STABLE TOWARDS HYDROLYSIS BETWEEN P (

WATER

2E

* Application data by courtesy YMC Co., Ltd.

MOVE AC
JF COLUMNS ARE AFFECTED BY U
WHICH CAUSE BACK PRESSURE INCREASES FLUSH THE COLUMN WITH 4(& IN THE O

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTR
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YMC-Pack CN (Cyano)

O

NI

for normal, reversed phase and HILIC
applications

- silica gel with cyanopropyl groups

- faster column equilibration than
normal silica gel

- mostpolar reversed phase column

Particle Size / pm 3:5 5

Pore Size / nm 12 30

Surface area/m 2g* 330 100

Carbon content / % 7 3

Recommended pH range 2.0-75 2.0-75
General

JN REVERSED PHASE MODE CYANO NITRILE PHASES ARE THE MOST P
PHASE SUPPORTS %XTREMELY HYDROPHOBIC COMPOUNDS WHICH D
COLUMNS WITH TYPICAL REVERSED PHASE ELUENTS CAN BE SEPARA’
USING REVERSED AND NORMAL PHASE AND (),)# MECHANISMS CAN BE

Properties

4HE CYANO CHEMISTRY OF 9-# OACK #. #YANO PROVIDES A DIFFERE
AND STANDARD ALIPHATIC # # OR # REVERSED PHASES )T IS US
OF COMPOUNDS THAT DIFFER GREATLY IN HYDROPHOBICITY WITHOU"
MATOGRAPHY

#YANO PACKINGS ALSO PROVIDE AN ALTERNATIVE TO SILICA MATERIAL
BONDED NORMAL PHASE PACKINGS HAVE THE ADVANTAGE OF FASTER
ACTIVITY AND INCREASED RESISTANCE TO DISSOLUTION

40 EXTEND COLUMN LIFETIME CONTINUED SWITCHING BETWEEN NORMAL AND
BE AVOIDED

9-# OACK #. #YANO IS ALSO AVAILABLE IN PREPARATIVE PARTICLE S
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YMC-Pack CN (Cyano)

Steroids* Aspartame in a soft drink*
#AFFEINE
ISPARTAMA
"ENZOIC ACID

MIN

#OLUMN 9-# OACK #. #YANO «M NM X MM#)CBL UM N 9-# OACK #. #YANO «M NM X MM )$

0OART .O #. 3 74 0OART .O #. 3 74

%LUENT ACETONITRILE WATER %LUENT ACETONITRILE WATER 4&!

&LOW ML MIN &LOW ML MIN

$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3

4AEMPERATURE af 4EMPERATURE Z#

JNJECTION «L MG ML JNJECTION «L

Column care

9-# OACK #. #YANO IS STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTR
COLUMN

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

YMC-Pack ODS-AQ

Column
Pha=
Column length [mm]
_

30 (WT) /33 (QT)

Guard cartridges
with 10 mm lengt
[pack of 5]

12 nm
3 um

AQ12803—H3Q1Q1AQ12803—05Q1C

AQ12S03-H303(
AQ12S03-H304(
AQ12S03-0346W

TAQ12S03-0503Q
TAQ12S03-0504Q
TAQ12S03-0546W

TAQ1zso3-10Q1c

TAQ12S03-1003QTAQ12S03-1503Q
TAQ12S03-1004QTAQ12S03-1504Q

TAQ12S03-1046W

TAQ12803—15Q1C

TAQ12S03-1546W

TAQ12803—25Q1C
TAQ12S03-2503Q
TAQ12S03-2504Q
TAQ12S03-2546W

TAQ12S503-01Q1G
TAQ12S03-0103G
TAQ12503-0104G
TAQ12503-0104G

20 nm
3 um

AQ20S03-H3Q1

AQ20S03-H303Q
AQ20S03-H304Q

AQ20S03-0346V\

DAQ20S03-05Q1Q

TAQ20S03-0503Q
TQ20S03-0504(
TRQ20S03-0546W

TAQ20S03-10Q14
TAQ20S03-1003Q
TAQ20S03-1004Q
TQ20S03-1046W

TAQ20S03-15Q1(
TAQ20S03-1503(
TAQ20S03-1504Q
TAQ20S03-1546W

TAQ20S03-25Q1(
TAQ20S03-2503Q
TAQ20S03-2504(
TAQ20S03-2546\\

TAQ20S03-01Q14d
TAQ20S03-0103G
TAQ20S03-0104G
TAQ20S03-0104G

12 nm
5pum

AQ12S05-H3Q1QRQ12S05-05Q1(

AQ12S05-H303(
AQ12S05-H304(
AQ12S05-0346W

TAQ12S05-0503Q
TAQ12S05-0504Q
TAQ12S05-0546W

TAQ12S05-10Q1(
TAQ12S05-1003Q
TAQ12S05-1004Q
TAQ12S05-1046W

TAQ12S05-15Q1(
TAQ12S05-1503Q
TAQ12S05-1504Q
TAQ12S05-1546W

TAQ12S05-25Q1(
TAQ12505-2503Q
TAQ12505-2504Q
TAQ12S05-2546W

TAQ12S05-01Q14G
TAQ12S05-0103G
TAQ12S05-0104G
TAQ12S05-0104G

20 nm
5pum

AQ20S05-H3Q1!

AQ20S05-0346V\

DTRQ20S05-05Q1Q
AQ20S05-H303Q
AQ20S05-H304QTAQ20S05-0504(

TAQ20S05-0503(

AQ20S05-0546W

TAQ20S05-10Q1(
TAQ20S05-1003Q
TAQ20S05-1004Q
TQ20S05-1046W

TAQ20S05-15Q1(
TAQ20S05-1503Q
TAQ20S05-1504Q
TAQ20S05-1546W

TAQ20S05-25Q1(
TAQ20S05-2503(
TAQ20S05-2504(
TQ20S05-2546W

TAQ20S05-01Q1¢
TAQ20S05-0103G
TAQ20S05-0104G
TAQ20S05-0104Q

YMC-Pack ODS-A

Column
Phas
Column length [mm]
_

30 (WT) /33 (QT)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt
[pack of 5]

12 nm
3 um

AA12503-H3Q1QTAA12503-05Q1C

AA12S03-H303(
AA12S03-H304(
AA12S03-0346W

TAA12S03-0503Q
TAA12S03-0504Q
TAA12S03-0546W

TAA12303-10Q1<;

TAA12S03-1003QT AA12S03-1503Q)
TAA12S03-1004QT AA12S03-1504Q

TAA12S03-1046W

TAA12$03-15Q1<;

TAA12S03-1546W

ITAA12S03-2503Q

TAA12803-25Q1C

TAA12S503-2504Q
TAA12S03-2546W

TAA12S03-01Q1G
TAA12S03-0103G
TAA12S03-0104G
TAA12S03-0104G

20 nm
3 um

AA20S03-H3Q1QAA20S03-05Q1(¢

AA20S03-H303(
AA20S03-H304(
AA20S03-0346W

TAA20S03-0503(
TAA20S03-0504Q
TMA20S03-0546W

TAA20S03-10Q14
TAA20S03-1003Q
TAA20S03-1004Q
TMA20S03-1046W

TAA20S03-15Q1(
TAA20S03-1503Q
TAA20S03-1504Q
TAA20S03-1546W,

TAA20S03-25Q1(
TAA20S03-2503Q
TAA20S03-2504Q
TAA20S03-2546W

TAA20S03-01Q1G
TAA20S03-0103G
TAA20S03-0104G
TAA20S03-0104G

12 nm
5pum

AA12S05-H3Q1QTAA12S05-05Q1(

AA12S05-H303(
AA12S05-H304(
AA12S05-0346W

TAA12S05-0503Q
TAA12S05-0504Q
TAA12S05-0546W

TAA12S05-10Q1Q

TAA12S05-1003QT AA12S05-1503Q
TAA12S05-1004QT AA12S05-1504Q

TAA12S05-1046W

TAA12505-15Q1Q

TAA12505-1546W

TAA12S05-2503Q

TAA12S05-25Q1(

TAA12S05-2504Q
TAA12S05-2546W

TAA12S05-01Q1G
TAA12S05-0103G
TAA12S05-0104G
TAA12S05-0104G

20 nm
5pum

AA20S05-H3Q1PRAA20S05-05Q1(

AA20S05-H303(
AA20S05-H304(
AA20S05-0346W

TAA20S05-0503Q
TAA20S05-0504Q
TAA20S05-0546W

TAA20S05-10Q1¢
TAA20S05-1003Q
TAA20S05-1004Q
TAA20S05-1046W

TAA20S05-15Q1(
TAA20S05-1503Q
TAA20S05-1504Q
TAA20S05-1546W

TAA20S05-25Q1(
TAA20S05-2503Q
TAA20S05-2504Q
TAA20S05-2546W

TAA20S05-01Q1G
TAA20S05-0103G
TAA20S05-0104G
TAA20S05-0104G

30 nm
5um

AA30S05-H3Q1QRA30S05-05Q1(¢

AA30S05-H303(
AA30S05-H304(
AA30S05-0346W

TAA30S05-0503Q
TAA30S05-0504Q
TAA30S05-0546W

TAA30S05-10Q1(Q
TAA30S05-1003Q
TAA30S05-1004Q
TAA30S05-1046W

TAA30S05-15Q1Q
TAA30S05-1503Q
TAA30S05-1504Q
TAA30S05-1546W

TAA30S05-25Q1(
TAA30S05-2503Q
TAA30S05-2504Q

TAA30S05-01Q1d
TAA30S05-0103G
TAA30S05-0104G

TAA30S05-2546W

TAA30S05-0104G

YMC-Pack ODS-AM

Column
Phas
Column length [mm)]
_

30 (WT) /33 (QT)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt
[pack of 5]

12 nm
3 um

AM12803-H3Q1Q'AM12$03-05Q1C

AM12S03-H303(
AM12S03-H304(
AM12S03-0346W

TAM12S03-0503Q
TAM12S03-0504Q
TAM12S03-0546W

TAMlZSOS-lOQlC
TAM12S03-1003Q
TAM12S03-1004Q
TAM12S03-1046W

TAM12803-15Q1C
TAM12S03-1503Q
TAM12S03-1504Q
TAM12S03-1546W

TAM12803-25Q1C
TAM12S03-2503Q
TAM12S03-2504Q
TAM12S03-2546W

TAM12S03-01Q1d
TAM12S03-0103G
TAM12S03-0104G
TAM12S03-0104G

12nm
5 um

AM12S05-H3Q1QRM12S05-05Q1(

AM12S05-H303(
AM12S05-H304(
AM12S05-0346W

TAM12S05-0503Q
TAM12S05-0504Q
TAM12S05-0546W

TAM12S05-10Q1(
TAM12S05-1003Q
TAM12S05-1004Q)
TAM12S05-1046W

TAM12S05-15Q1(
TAM12S05-1503Q
TAM12S05-1504Q
TAM12S05-1546W

TAM12S05-25Q1(
TAM12S05-2503Q
TAM12S05-2504Q

TAM12S05-01Q1G
TAM12S05-0103G
TAM12S05-0104G

TAM12S05-2546W

TAM12S05-0104G

'"UARD CARTRIDGE HOLDER REQUIRED PART N

000 0000 000N 000QN

(@]

C
C
C
C
C
C
C
C
C
C
C
C
(]
C
C
C
C
C
Cc

c

C
C
c
c
Cc
c
c

c
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YMC-Pack ODS-AL

Column
Pha=
Column length [mm]
_

Ordering Information

Guard cartridges
with 10 mm lengt
[pack of 5]

30 (WT) /33 (QT)
21 | AL12S03-H30Q1q TAL12503—05Q1C TAL12503—10Q1QT AL12803—15Q1QTAL12803—25Q1QTAL12503—01QlGC
12 nm 3.0 | AL12S03-H303QTAL12S03-0503QT AL12S03-1003Q[T AL12S03-1503QT AL12S03-2503Q[T AL12S03-0103GC
3 um 4.0 | AL12S03-H304QTAL12S03-0504QT AL12S03-1004Q[T AL12S03-1504Q[ AL12S03-2504Q[T AL12S03-0104GC
4.6 | AL12S03-0346WTAL12S03-0546\WMTAL12S03-1046WIT AL12S03-1546WTAL12S03-2546WT AL12S03-0104GC
21 | AL12S05-H3QIQTAL12S05-05Q1QTAL12S05-10Q1QT AL12S05-15Q1QT AL12S05-25Q1QTAL12S05-01Q1GC
12nm 3.0 | AL12S05-H303QTAL12S05-0503QT AL12S05-1003Q[T AL12S05-1503QT AL12S05-2503Q[T AL12S05-0103GC
5 um 4.0 | AL12S05-H304QTAL12S05-0504QT AL12S05-1004Q[T AL12S05-1504Q[T AL12S05-2504QT AL12S05-0104GC
4.6 | AL12S05-0346WTAL12S05-0546WTAL12S05-1046WT AL12S05-1546WTAL12S05-2546WT AL12S05-0104GC

'UARD CARTRIDGE HOLDER REQUIRED PART N

YMC-Pack PolymerC18

Column
Pha=
Column length [mm]
_

Guard cartridges
with 10 mm lengt

[pack of 5]
30 (WT) /33 (QT)

21 PC99S06-H3Q1 QPC99806-05Q1( TPC99506-10Q1C TPC99806-15Q1C TP099806-25Q1C TPC99S06-01Q1GC

6 3.0 PC99S06-H303QTPC99S06-0503QTPC99S06-1003QTPC99S06-1503QTPC99S06-2503QTPC99S06-0103GC
Hm 4.0 PC99S06-H304QTPC99S06-0504QTPC99S06-1004QTPC99S06-1504QTPC99S06-2504QTPC99S06-0104GC

4.6 | PC99S06-0346WTPC99S06-0546WTPC99S06-1046WTPC99S06-1546WTPC99S06-2546WTPC99S06-0104GC

"UARD CARTRIDGE HOLDER REQUIRED PART N
YMC-Pack C 4

Column
Phas
Column length [mm]
[mm] _

Guard cartridges
with 10 mm lengt
[pack of 5]

YMC-Pack Ph (Phenyl)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt

30 (WT) /33 (QT)

21 | 0C12503-H301 2DClZSO3-05Q1(_TOClZSOS-lOQlC TOClZSO3-15Q1C TOClZSO3-25Q1C TOC12503-01Q1GC

12 nm 3.0 | 0C12S03-H303QTOC12S03-0503QTOC12S03-1003QTOC12S03-1503QTOC12S03-2503QTOC12503-0103GC
3 um 4.0 | OC12503-H304QTOC12S03-0504QTOC12S03-1004QTOC12S03-1504QTOC12S03-2504QTOC12503-0104GC
4.6 | OC12503-0346WTDC12S03-0546WTOC12503-1046WTOC12S03-1546WTOC12S03-2546WTOC12S03-0104GC

21 | 0C20S03-H3Q1QDC20S03-05Q1QTOC20S03-10Q1QTOC20S03-15Q1QTOC20S03-25Q1PTOC20S03-01Q1GC

20 nm 3.0 | 0C20S03-H303QTC20S03-0503QTOC20S03-1003QTOC20S03-1503FTOC20S03-2503QTOC20S03-0103GC
3 um 4.0 | OC20S03-H304QC20S03-0504QTOC20S03-1004QTOC20S03-1504QTOC20S03-2504QTOC20S03-0104GC
4.6 | OC20S03-0346WDC20S03-0546W)DC20S03-1046WTOC20S03-1546WTOC20S03-2546WTOC20S03-0104GC

21 | 0C12S05-H3Q1PDC12505-05Q1PTOC12S05-10Q1QTOC12S05-15Q1QTOC12S05-25Q1QTOC12S05-01Q1GC

12 nm 3.0 | 0OC12S05-H303QTOC12S05-0503QTOC12S05-1003QTOC12S05-1503QTOC12S05-2503QTOC12S05-0103GC
5 um 4.0 | OC12S05-H304QTOC12S05-0504QTOC12S05-1004FTOC12S05-1504QTOC12S05-2504QTOC12S05-0104GC
4.6 | OC12505-0346WTDC12S05-0546WTOC12505-1046WTOC12S05-1546WTOC12S05-2546WTOC12S05-0104GC

21 | 0C20S05-H3Q1QDC20S05-05Q1QTOC20S05-10Q1QTOC20S05-15Q1QTOC20S05-25Q1PTOC20S05-01Q1GC

20 [ 3.0 | 0C20S05-H303QC20S05-0503QTOC20S05-1003QTOC20S05-1503FTOC20S05-2503QTOC20S05-0103GC
5 um 4.0 | OC20S05-H304QTC20S05-0504QTOC20S05-10043TOC20S05-1504QTOC20S05-2504QTOC20S05-0104GC
4.6 | OC20S05-0346WDC20S05-0546W)DC20S05-1046WTOC20S05-1546WTOC20S05-2546WTOC20S05-0104GC

21 | 0C30S05-H3Q1QDC30S05-05Q1PTOC30S05-10Q1QPTOC30S05-15Q1QTOC30S05-25Q1QTOC30S05-01Q1GC

30 nm 3.0 | 0OC30S05-H303QC30S05-0503QTOC30S05-1003QTOC30S05-1503FTOC30S05-2503QTOC30S05-0103GC
5 um 4.0 | OC30S05-H304QC30S05-0504QTOC30S05-1004QTOC30S05-1504QTOC30S05-2504QTOC30S05-0104GC
4.6 | OC30S05-0346WDC30S05-0546W}DC30S05-1046WTOC30S05-1546WTOC30S05-2546WTOC30S05-0104GC

Column
Phas
Column length [mm]
_

[pack of 5]

'UARD CARTRIDGE HOLDER REQUIRED PART N

30 (WT) /33 (QT)
2.1 PH12803-H3Q1Q'IPH12803-05Q1C TPH12503-1OQ1C TPH12503-15Q1C TPH12803-25Q1C TPH12S03-01Q1GC
12 nm 3.0 | PH12S03-H303QTPH12S03-0503QTPH12503-1003QT PH12S03-1503QT PH12503-2503QTPH12S03-0103GC
3 um 4.0 | PH12S03-H304QTPH12S03-0504QTPH12S03-1004QT PH12S03-1504QT PH12503-2504QTPH12S03-0104GC
4.6 | PH12S03-0346WTPH12S03-0546WTPH12S503-1046WTPH12S03-1546WTPH12S03-2546WTPH12S03-0104GC
21 | PH12S05-H3Q1QTPH12505-05Q1QTPH12S05-10Q1QTPH12S05-15Q1QTPH12S05-25Q1QTPH12505-01Q1GC
12 nm 3.0 | PH12S05-H303QTPH12S05-0503QTPH12S05-1003QT PH12S05-1503QT PH12505-2503QTPH12S05-0103GC
5 um 4.0 | PH12505-H304QTPH12S05-0504QTPH12S05-1004QT PH12S05-1504QTPH12S05-2504QTPH12S05-0104GC
4.6 | PH12S05-0346WTPH12S05-0546WTPH12S05-1046WTPH12S05-1546WTPH12S05-2546W TPH12S05-0104GC
21 | PH30S05-H3Q1QPH30S05-05Q1QTPH30S05-10Q1QTPH30S05-15Q1QTPH30S05-25Q1QTPH30S05-01Q1GC
30 nm 3.0 | PH30S05-H303QTPH30S05-0503QTPH30S05-1003QTPH30S05-1503QTPH30S05-2503Q TPH30S05-0103GC
5 um 4.0 | PH30S05-H304QTPH30S05-0504QTPH30S05-1004QTPH30S05-1504QTPH30S05-2504QTPH30S05-0104GC
4.6 | PH30S05-0346WPH30S05-0546WTPH30S05-1046WTPH30S05-1546WTPH30S05-2546WTPH30S05-0104GC
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Ordering Information

YMC-Pack TMS

Column
Pha=
Column length [mm]
_

30 (WT) /33 (QT)

Guard cartridges
with 10 mm lengt
[pack of 5]

TM12S03-H3Q1(
TM12S03-H303Q
TM12S03-H304Q
TM12S03-0346W

g1TM1zso3-05Q1c
TTM12S03-0503Q
TTM12S03-0504Q
TTM12S03-0546W

1TM12$03—10Q1C
TTM12S03-1003Q)
TTM12503-1004Q
TTM12S03-1046W,

'ITM12503—15Q1C
TTM12503-1503Q
TTM12S03-1504Q)
TTM12S03-1546W

TrM12503-25Q1c
TTM12503-2503Q
TTM12503-2504Q
TIM12S03-2546W

TTM12S03-01Q1G
TTM12S03-0103G
TTM12S03-0104G
TTM12S03-0104G

TM12S05-H3Q1(
TM12S05-H303(
TM12S05-H304Q
TM12S05-0346W

DTTM12S05-05Q1(
TTM12S05-0503Q
TTM12S05-0504Q
TTM12S05-0546W

TTM12S05-10Q1Q
TTM12S05-1003Q)
TTM12S05-1004Q)
TTM12S05-1046W,

TTM12S05-15Q1Q
TTM12S05-1503Q
TTM12S05-1504Q
TTM12S05-1546W,

TTM12505-25Q1(
TTM12S05-2503Q
TTM12505-2504Q
TIM12S05-2546W

TTM12505-01Q13
TTM12505-0103G
TTM12S05-0104G
TTM12505-0104G

21
12 nm 3.0
3 um 4.0
4.6
21
12 nm 3.0
5 um 4.0
4.6
2.1
30 nm 3.0
5 um 4.0
4.6

TM30S05-H3Q1(
TM30S05-H303(
TM30S05-H304(
TM30S05-0346W

PTM30S05-05Q1(¢
TTM30S05-0503Q
TTM30S05-0504Q
TM30S05-0546W

TTM30S05-10Q1(
TTM30S05-1003Q
TTM30S05-1004Q
TTM30S05-1046W,

TTM30S05-15Q1(
TTM30S05-1503Q
TTM30S05-1504Q

TTM30S05-25Q1(
TTM30S05-2503Q
TTM30S05-2504Q

TTM30S05-1546W

TTM30S05-01Q14G
TTM30S05-0103G

C
C
C
C
C
C
C
C

C
C
TTM30S05-0104GC

TTM30S05-2546W

TTM30S05-0104GC

YMC-Pack CN (Cyano)

Column
Phas
Column length [mm)]
dimension| {qnny _

30 (WT) /33 (QT)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt
[pack of 5]

CN12S03-H3Q1(
CN12S03-H303(
CN12S03-H304(
CN12S03-0346W

2'ICN12803-05Q1C
TCN12S03-0503Q
TCN12S03-0504Q
TCN12S03-0546W

TCNlZSOS-lOQlC
TCN12S03-1003Q
TCN12S03-1004Q
TCN12S03-1046W,

TCN12803-15Q1C
TCN12S03-1503Q
TCN12S03-1504Q
TCN12S03-1546W

TCN12803-25Q1C
TCN12S03-2503Q
TCN12S03-2504Q
TCN12S03-2546W

TCN12S03-01Q1G
TCN12S03-0103G
TCN12S03-0104G
TCN12S03-0104G

CN12S05-H3Q1!

CN12S05-H303(
CN12S05-H304(
CN12S05-0346W

DTCN12S05-05Q1(¢
TCN12S05-0503Q
TCN12S05-0504Q
TCN12S05-0546W

TCN12S05-10Q1Q
TCN12S05-1003Q
TCN12S05-1004Q
TCN12S05-1046W

TCN12S05-15Q1(
TCN12S05-1503Q
TCN12S05-1504Q
TCN12S05-1546W

TCN12S05-25Q1(
TCN12S05-2503Q
TCN12S05-2504Q
TCN12S05-2546W

TCN12S05-01Q1G
TCN12S05-0103G
TCN12S05-0104G

Cc
c
c
C
C
C
c
TCN12S05-0104GC

CN30S05-H3Q1

CN30S05-H303(
CN30S05-H304(
CN30S05-0346W

DTN30S05-05Q1(
TCN30S05-0503(
DTCN30S05-0504Q

TCN30S05-10Q1¢
TCN30S05-1003Q
TCN30S05-1004Q

TN30S05-0546

TCN30S05-15Q1(
TCN30S05-1503Q
TCN30S05-1504Q

TCN30S05-1046W

TCN30S05-25Q1(
TCN30S05-2503Q
TCN30S05-2504Q

TCN30S05-1546W

TCN30S05-01Q1G
TCN30S05-0103G
TCN30S05-0104G

5C
c
C

TCN30S05-2546W

TCN30S05-0104GC

2.1
12 nm 3.0
3 um 4.0
4.6
21
12 nm 3.0
5 pm 4.0
4.6
2.1
30 nm 3.0
5 um 4.0
4.6
YMCbasic

'UARD CARTRIDGE HOLDER REQUIRED PART N

Column
Phas
Column length [mm]
dimension| [y _

30 (WT) /33 (QT)

Guard cartridges
with 10 mm lengt
[pack of 5]

3 um

BA99S03-H3Q1(
BA99S03-H303(
BA99S03-H304(
BA99S03-0346W

2'BA99803-05Q1C
TBA99S03-0503Q
TBA99S03-0504Q
TBA99S03-0546W

TBA99$03-10Q1C
TBA99S03-1003Q
TBA99S03-1004Q
TBA99S03-1046W,

TBA99503-15Q1C
TBA99S03-1503Q)
TBA99S03-1504Q)
TBA99S03-1546W

TBA99803-25Q1C
TBA99S03-2503(Q
TBA99S03-2504Q
TBA99S03-2546W

TBA99S03-01Q1G
TBA99S03-0103G
TBA99S03-0104G
TBA99S03-0104G

5 um

BA99S05-H3Q1(
BA99S05-H303(
BA99S05-H304(
BA99S05-0346W

DBA99S05-05Q1(
TBA99S05-0503Q
TBA99S05-0504Q

TBA99S05-0546W

TBA99S05-10Q1(
TBA99S05-1003Q
TBA99S05-1004Q
TBA99S05-1046W,

TBA99S05-15Q1Q
TBA99S05-1503Q
TBA99S05-1504Q
TBA99S05-1546W

TBA99S05-25Q1(
TBA99S05-2503Q
TBA99S05-2504Q

TBA99S05-01Q1G
TBA99S05-0103G

Cc
Cc
c
C
C
C
TBA99S05-0104GC

TBA99S05-2546W

TBA99S05-0104GC

'UARD CARTRIDGE HOLDER REQUIRED PART N

For other dimensions please refer to page 247
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Normal Phase Chemistries

Contents

S 9-# OACK 3), BILICA oo,
S 9-# OACK 06! 31 Lo,

S 9-# OACK #. #YANO .o,

S 9-# OACK $I1OL .0,

S 9-# OACK OOLYAMINE )) oo,
S 9-# OACK .(MINO oo 124..

S 9-# 0ACK 4-3 #

Introduction

HPLC Columns for Normal Phase Chromatography

7HILST HISTORICALLY IT WAS THE EARLIEST FORM OF (0,# NORMAL PHASE SEPARAT
THAT IT IS COMPLICATED AND UNPREDICTABLE "UT NORMAL PHASE CHROMATOGRAP
ISOMERS THAT ARE DIFICULT TO SEPARATE IN REVERSED PHASE MODE $UE TO A RIGID
CHAINS OF REVERSED PHASE STATIONARY PHASES THE ANALYTES ARE EFFECTED BY

4HIS SECTION GIVES A COMPREHENSIVE OVERVIEW OF THE STATIONARY PHASES AVAI
RATION MODE 9-# OFFERS COLUMNS PACKED WITH NON BONDED SILICA OR PACKED V
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YMC-Pack SIL (Silica)

- ultra high purity silica

high mechanical stability
- highly porous, totally spherical particles

- fully scalable for analytical, semi-prep,
preparative and process scale applications

- convenient for separating small organic
compounds with similar structures

Particle Size / um 3;5 3;5 3;5 5

Pore Size / nm 6 12 20 30

Surface area/m 2g* 450 330 175 100

Recommended pH range 2.0-75 2.0-75 2.0-75 2.0-75
General

$UE TO THE HIGHLY SOPHISTICATED PRODUCTION PROCESS 9-# S SPHERICAL
ING PERFORMANCE AND GREAT LOT TO LOT REPRODUCIBILITY 4HE RE
MAIN QUALITIES VERY NARROW PHYSICAL AND CHEMICAL PRODUCT S

Properties

AHE HIGH PURITY 9-# 0ACK 3), |$I{3H PUYSER's

ALMOST TOTAL SAMPLE RECOVERY BECAUSE THE L
CONTENT OF IMPURITIES SUCH AS RESIDUAL MET/
REDUCES NON SPECIFIC SAMPLE ADSORPTION 4HI
ALSO PREVENTS UNUSUAL PEAK SHAPES THEREBY E | ., corndnoL
COURAGING HIGHER SAMPLE LOADING )N ADDITI! 5 saocarnaror
THE POROUS STRUCTURE OF THE SPHERES GIVES A  G40COPHEROL
SURFACE AREA WHICH FURTHER IMPROVES SAMP # D40COPHEROL
LOADING

#OMPARED WITH IRREGULAR SILICA 9-#S SPHER
CAL MATERIAL IS SUBJECT TO A|MUCH LOWER DEG
OF MECHANICAL DEGRADATION DURING PACKING Al
USAGE 4HIS RESULTS IN LOWER| BACKPRESSURES ...._
EXTENDED COLUMN LIFE TIMES DUE TO THE ABSENCE
OF @FINES

3INCE 9-# SPHERICAL SILICA IS THE BASIS FOR EVERY
9-# BONDED PHASE THIS IS A FURTHED DEACAN CNAD

THE PREMIUM QUALITY OF 9-# S| #OLUMN 5% 0ACK3). «M  NM K MM)S
AS FAR AS BACKPRESSURE AND| gLuenT HEXANE PROPANOL ACHTIC ACID
stability is concerned. &LOwW ML MIN

$ETECTION  &,3 AT %X NM %M N
9-# 0OACK 3), 3ILICA IS ALSO AVA]| 4EMPERATURE Z#

TIVE PARTICLE SIZES )JNJECTION «L A MG ML
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YMC-Pack SIL (Silica)

Steroids*

Tocopherols*

A40COPHEROL
B40COPHEROL
G40COPHEROL

D40COPHEROL

MII'N

#OLUMN
0OART .O
%LUENT
&LOW

$ETECTION
4EMPERATURE
JNJECTION

9-# 0ACK 3), MM )$

ACETIC ACID

Vitamin A fatty acid ester*

2ETINOL PALMITATE
6ITAMIN | PALMITATE

MIN
#OLUMN 9-# 0ACK 3), «M NM X MM )$
0ART .O 3, 3 74
%LUENT HEXANE 4(& ACETIC ACID
&LOW ML MIN
$ETECTION 56 AT NM 1583
4EMPERATURE Z#
YJNJECTION «L ~ MG ML

Column care

#OLUMN
0OART .O
%LUENT
&LOW

$ETECTION
4EMPERATURE
JNJECTION

9-# 0ACK 3),

CYCLOHEXANE DICHLOROMETHANE

MM )$ 9-# 0OACK 3), IS STABLE TOWARDS HYDROLYS

\ceric acip 2EMOVE ACID AND BUFFER SALTS BEF!
DETAILED INFORMATION PLEASE REFER TO T
5SE )NSTRUCTIONSvV WHICH ARE SHIPPED Wi
COLUMN

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack PVA-SI

O
&
O

- bonded phase alternative to silica for
normal phase applications

vinyl alcohol polymerised silica support

- consistent surface activity,
unaffected by water

excellent for packed column supercritical
uid chromatography

Particle Size / um 5
Pore Size / nm 12
Surface area/m 2g* 330
Recommended pH range 2.0-95

Polyvinyl Alcohol Functionalised Silica

06! 3IL 1S PREPARED FROM A MICRON NM SILICA SUPPORT WHICH |
POLYMER COATING OF VINYL ALCOHOL 4HE POLYMERISED 06! COMPLE
SURFACES OF THE SILICA SUPPORT PROTECTING IT AGAINST AGGRESE

Normal phase alternative to Silica

06! 3IL WHICH POSSESSES A POLYVINYL ALCOHOL 06! SURFACE CHE
SILICA GEL OR OTHER POLAR BONDED PHASES WHICH ARE USED IN NC
SITUATIONS IT EXHIBITS BETTER PERFORMANCE CHARACTERISTICS AN|
COMPOUNDS THAT BEHAVE POORLY ON SILICA 4HE ALCOHOL FUNCTIO!
FOR TROUBLESOME COMPOUNDS SUCH ORGANIC BASES THAN ACIDIC

Highly stable and reproducible

3INCE 06! 3IL 1S A BONDED STATIONARY PHASE IT CAN BE WASHED W
HEXANE THROUGH WATER WITHOUT ALTERING THE SURFACE ACTIVITY
TION ARE REPRODUCIBLE REGARDLESS OF THE COLUMN S PREVIOUS HISTORY
EASILY BECOMES COMPLETELY DEACTIVATED FOLLOWING THE INTROD

Provides high sample recovery

4HE SURFACE OF 06! 3IL IS VERY UNIFORM WITHOUT THE HIGHLY ACT
WHICH CAN CAUSE DECOMPOSITION OF SENSITIVE MOLECULES "ECA
06! 3IL EXHIBITS NEITHER NON SPECIFIC IRREVERSIBLE ADSORPTIO!
PROBLEM OFTEN ENCOUNTERED WITH BARE SILICA COLUMNS 4HE LA
UNIFORMITY OF THE POLYVINYL ALCOHOL BONDED SURFACE MEANS TI
OVER AND OVER WITHOUT FEAR OF CONTAMINATION OR CARRYOVER
AVERAGE OR HIGHER

Excellent choice for packed column SFC

4HE 06! POLYMER SHELL ON 06! 3IL DEACTIVATES THE SILICA SUPPOR
FACE 4HIS COUPLED WITH AVAILABLE COLUMN DIMENSION OF MM
COLUMNS ARE WELL SUITED FOR 3&# SEPARATIONS

Column Care

9-# OACK 06! 3IL IS STABLE TOWARDS HYDROLYSIS BETWEEN P(
BEFORE STORAGE &OR DETAILED INFORMATION PLEASE REFER TO T/
WHICH ARE SHIPPED WITH EACH ANALYTICAL COLUMN
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YMC-Pack PVA-SI

Analysis of Potato Lipids*

Uracil (in HILIC-mode)*

igh

#OLUMN 9-# OACK 06! 3IL  «M NM X MN )$
0ART .0 06 3 74
&LOW RATE TO ML MIN
-OBILE OHASE ! 1SO HEXANE METHYL TER BUTYL ETHER
PROPAN OL I#. ##I(4L
# PROPAN OL WATER TRIETHYLAMINE
"RADIENT
AMIN #OLUMN 9-# OACK 06! 3IL  «M NM X MM )$
" 0ART .0 06 3 74
# %LUENT ACETOMNITRILE M P(
ZLOW ML MN ISOCRATIC
&LOW RATE ML MIN
.EBULISER TEMPERATURE ag % VAPORATION TEMPERA$BRECTIGN 56 AT NM
3 3TEROLS 3% 3TEROL %STERS 3" 3TERYL GLYCOSIDES
-'$'" -ONOGALACTOSYLDIACYLGLYCEROLS $'$' $IGALACTOSYLDIACYLGLYCEROLS
0% OHOSPHATIDYLETHANOLAMINE 0 OHOSPHATIDYL GLYCEROLS
o# OHOSPHATIDYLCHOLINSE ICYLSTERYLGLYCO|SIDES
0) OHOSPHATIDYLINOSISOL $IACYLGLYCEROL
#%2 #EREBROSIDES
JUTERATURE 7 7 #HRISTIE 2! 5RWIN * HIGH 2ESOL #HROMATOGR 60L P
Analysis of Lipids
#OLUMN 9-# OACK 06! 3IL  «M NM X MM )$ 3% STERYL OLEATE 0% 0% DIPALMITOYL
0ART .O 06 3 14 4 41" TRIPENTADECANQ@IN 0! DIHEPTADECANOYL
%LUENT ! N HEXANE TERT METHYLBUTYL ETHER 3TEROL STIGMASTEROL (8 TOSIERIGIEPTADECANOYL
ISOPROPANOL ACETONITRILE CHLOROFORM AGCHETBIC AXUDFOQUINOVOSYLDBACYQ&IDMBEERDADECANOYL
# ISOPROPANOL WATER TRIETHYLAMINE $(#ER DEHYDROXYCEREBWROSIDE DIHEPTADECANOYL
PLUS M- AMMONIUM SULFATE #ER CEREBROSIDE 30( SPHINGOMYELIN
&LOW RATE ML MIN $'$" DIGALACTOSYLDIACYQ®LYICYESROPIHOSPHATIDYLCHOLINE
$ETECTOR  %,3$

,JITERATURE *!/#3 60L NO

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack CN (Cyano)

O

N\

- silicagel chemically bound with
cyanopropyl groups

- faster column equilibration than
normal silicagel

Particle Size / pm 3:5 5

Pore Size / nm 12 30

Surface area/m 2g* 330 175

Carbon content / % 7 25

Recommended pH range 2.0-75 20-75
General

#YANO PACKINGS ALSO PROVIDE AN ALTERNATIVE TO SILICA MATERIAL
BONDED NORMAL PHASE PACKINGS HAVE THE ADVANTAGE OF FASTER
ACTIVITY AND INCREASED RESISTANCE TO DISSOLUTION

40 EXTEND COLUMN LIFETIME CONTINUED SWITCHING BETWEEN NORMAL AND
BE AVOIDED "OTH REVERSED AND NORMAL PHASE SEPARATIONS CAN

9-# OACK #. #YANO IS ALSO AVAILABLE IN PREPARATIVE PARTICLE S
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YMC-Pack CN (Cyano)

YMC-Pack CN Separation Modes

9-# OACK #. CAN BE USED EITHER IN REVERSED PHASE AND NORMAL PHASE MODES
MEDIUM POLARITY )T CAN BE EMPLOYED IN REVERSED PHASE MODE WITH AN AQU
NORMAL PHASE MODE WITH A LOWER POLARITY THAN THE STATIONARY PHASE 4HI:
SCALE WORK THE ELUTION ORDER WILL BE INVERTED BY USE OF THE ALTERNATE

«

<

Steroids in reversed phase* Steroids in normal phase*

MIN MIN
#OLUMN 9-# 0ACK #. «M NM X MM )$ #0OLUMN 9-# 0ACK #. «M NM X MM )$
0OART .O #. 3 74 0OART .O #. 3 74
%LUENT ACETONITRILE WATER %LUENT HEXANE METHANOL DICHLOROMETHANE
&LOW ML MIN &LOW ML MIN
$ETECTION 56 AT NM 15&3 $ETECTION 56 AT NM 15&3
4EMPERATURE a# 4EMPERATURE Z#
JNJECTION «L MG ML JNJECTION «L MG ML

Column care

9-# OACK #. 1S STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE ACID AND E
INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTRUCTIONSv WHI(

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Diol-NP

A

good selectivity without excessive retention

high productrecovery rate
- high prep loading
- bonded phase reproducibility

improved peak shape versus bare silica

gel Itration on a silica based material for
agueous size separations

Particle Size / um 5 5
Pore Size / nm 6 12
Surface area/m 2g* 450 330
Recommended pH range (DN) 2.0-75 2.0-75
(DL) 5.0-75 5.0-7.5
General

JN NORMAL PHASE MODE THE 9-# OACK $IOL STATIONARY PHASE IS A
BONDED PHASE S HYDROXYL GROUPS PROVIDE GOOD SELECTIVITY W
DROGEN BONDING WITH THE DIOL LAYER IS NOT AS STRONG AS WITH T
COLUMNS ALSO PROVIDE IMPROVED REPRODUCIBILITY WHEN COMPAR

$10L PACKINGS ARE SUITABLE FOR SEPARATIONS USING REVERSED F
DETERMINATION OF PROTEINS BY GEL FILTRATION

Properties

'S WITH ALL 9-# SILICA BASED BONDED PHASES 9-# 0ACK $I0L START
EXCEPTIONAL PURITY 9-# MANUFACTURING AND QUALITY CONTROL P
VERY LOW RESIDUAL METAL CONTENT 4HE SILICA PURITY GREATLY R
THEREBY PROVIDING EXCELLENT SAMPLE RECOVERY

4HE HIGH SURFACE AREA TOGETHER WITH THE LARGE NUMBER OF A\
DIHYDROXYPROPANE LIGANDS PROVIDES HIGH PREPARATIVE LOADIN(

9-# OACK $I10L '0# COLUMNS EXHIBIT BETTER PERFORMANCE CHARACT
FOR SIZE SEPARATIONS AS THE NON SPECIFIC ADSORPTIVE SITES HA
FOUR POROSITIES AND NM AND THUS IT IS SUITABLE FOR SE
MINATION OF PROTEINS WITH MOLECULAR WEIGHTS OF TO SEVER

9-# OACK $I10L PACKINGS CAN BE CLEANED REPEATEDLY WITH METHAN
WITH THE HIGH MECHANICAL STRENGTH OF THE PURE BASE SILICA TH
PACKINGS PROVIDE LONGER COLUMN LIFE THAN UNDERIVATISED SILIC

9-# OACK $I10OL IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZES
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YMC-Pack Diol-NP

Separations of phenols*

OHENOL

2. Catechol
2ESORCINOL
(YDROQUINONE
OYROGALLOL
OHLOROGLUCINOL

#OLUMN 9-# OACK $I10L .0 $. «M NM X MM )$
0OART .O $. 3 74

%LUENT HEXANE ETHANOL

&LOW RATE ML MIN

4EMPERATURE a#

$ETECTION 56 AT NM

Column care

9-# OACK $I10L IS STABLE TOWARDS HYDROLYSIS BETWEEN P( IN REVERSED P/
PHASE MODE §. 2EMOVE ACID AND BUFFER SALTS BEFORE STORAGE &OR DETAI

#ARE AND 5SE )NSTRUCTIONSv WHICH ARE SHIPPED WITH EACH ANALYTICAL COLUN

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack Polyamine |l

- amino phase with polymeric surface

- exclusively 2° and 3° amino groups

- stable towards hydrolysis and oxidation
- highrecovery

- excellentlife-time

- saccharides and derivatives

- nucleotides

- tocopherols

- forRP-and NP-mode separations

Particle Size / um 5

Pore Size / nm 12

Surface area/m 2g* n/a

Carbon content/ % n/a

Recommended pH range 2.0-75
General

4HE CHROMATOGRAPHIC SEPARATION AND THE RELIABLE QUANTITATIO!
IN MANY AREAS OF FOOD TECHNOLOGY LIFE SCIENCE AND IN PHARMA

&OR THESE PARTICULAR APPLICATIONS 9-# PROVIDES 9-# OACK 0OLY

Properties

9-# OACK OOLYAMINE )) IS BASED ON ULTRA PURE 9-# SILICA AS A SUPHI
THE STATIONARY PHASE IS ACHIEVED BY A COVALENTLY BONDED POLY!
TERTIARY & AMINO GROUPS 4HE @ AND 2 AMINO GROUPS OF 9-# 0OA
NUCLEOPHILIC EXHIBITING A SIGNIFICANTLY REDUCED REACTIVITY A
UNLIKE CONVENTIONAL AMINO PHASES WITH PRIMARY N PROPYL AMII
DOES NOT TEND TO THE FORMATION OF 3CHIFF S BASES OR OTHER ST,
THE 2 AND @ AMINO GROUPS OF THE POLYMER LAYER ARE TO A LAR
HYDROLYSIS SEE FIGURE NEXT PAGE

4HE LOW REACTIVITY OF THE & AND @ AMINO GROUPS PRESERVES TH
AND SELECTIVITY OF 9-# OACK OOLYAMINE ))

#OMPARED TO CONVENTIONAL AMINO PHASES ONE OF THEIR MOST OU
PROLONGED LIFETIME 'S THE SILICA MATRIX IS COMPLETELY POLYM|
BASIC ELUENTS UP TO P( IS POSSIBLE

2EDUCING SUGARS ARE OFTEN ADSORBED IRREVERSIBLY TO CONVENTIONAL .
LEMS IN THEIR RECOVERY AND QUANTITATION )N 9-# OACK OOLYAMINE
OF REDUCING SUGARS PLAYS ONLY A MINOR ROLE 'S A RESULT A HIG
OBTAINED WHICH IS BENEFICIAL FOR ACCURATE AND RELIABLE QUANT

Column care

9-# OACK OOLYAMINE )) IS STABLE TOWARDS HYDROLYSIS BETWEEN P ({
SALTS BEFORE STORAGE &OR DETAILED INFORMATION PLEASE REFER
WHICH ARE SHIPPED WITH EACH ANALYTICAL COLUMN
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Normal Phases

Stability of amino type packings*

YMC-Pack Polyamine |l

[a] conventional amino phase

Retention time

[b] YMC-Pack Polyamine I

Retention time

continuous ow of distilled water /h

Tocopherols*

A 40COPHER|OL

B 40OCOPHER[OL

G 40COPHEROL

D 40OCOPHERPQL

MIN

#OLUMN 9-# OACK OOLYAMINE ))
0OART .O 0" 3 74

%LUENT HEXANE ETHYLACETATE
&LOW ML MIN

$ETECTION 56 NM
AEMPERATURE Z#

«M

NM MM )$

* Application data by courtesy YMC Co., Ltd.
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YMC-Pack NH , (Amino)

)

NI

- primary amine (-NH ) functionality
- stable, high coverage monomeric bonded
chemistry

- availablein analytical, semi-prep and
preparative column sizes

Particle Size / um 3;5
Pore Size / nm 12
Surface area/m 2g* 330
Recommended pH range 2.0-75
General

9-# 0ACK .( IMINO PACKINGS ARE SPECIFICALLY USEFUL FOR THE /
CHARIDES UNDER AGGRESSIVE NORMAL PHASE ELUTION CONDITIONS
FOR CONVENTIONAL NORMAL PHASE CHROMATOGRAPHY USING NONPO

Properties

9-# OACK .( !MINO IS BASED ON A MONOMERIC BONDING OF A PRIMARY PROF
9-# S SPHERICAL ULTRA PURE HIGH SURFACE AREA SILICA WITH A ME
FUNCTIONALITY PROVIDES RETENTION AND ALLOWS THE SEPARATION
NORMAL PHASE ELUTION CONDITIONS E G THE ANALYSIS OF MONO A
WATER ELUENTS 3INCE 9-# 0OACK .( PACKINGS OPERATE UNDER NOR
TIONS WATER WHICH IS MORE POLAR THAN ACETONITRILE IS THE ST
CAN ALSO BE USED FOR THE SEPARATION OF ISOMERS OF TOCOPHERO
SUCH AS PARAFFINS OLEFINS AND AROMATICS UNDER CONVENTIONAI

JN AQUEOUS LOW P( BUFFERS THE AMINO PHASE BECOMES A WEAK AN
ING NEGATIVELY CHARGED MOLECULES

9-# OACK,L (!IMINO IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZES

Column care
9-# 0ACK .( IMINO IS STABLE TOWARDS HYDROLYSIS BETWEEN P(
SALTS BEFORE STORAGE

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE Al
WITH EACH ANALYTICAL COLUMN
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YMC-Pack TMS (C1)

- intermediate polarity between
normal phase silica and other L13 )

alkyl bonded reversed phases

- operatesin either normal phase O
orreversed phase mode N

Particle Size / um 3;5 5

Pore Size / nm 12 30

Surface area/m 2g* 330 175

Carbon content / % 4 3

Recommended pH range 2.0-75 2.0-75
General

9-# 0OACK 4-3 # IS A BONDED PHASE SUITABLE FOR SAMPLES THAT EXHIBIT STR(
ACTERISTICS AND ARE DIFFICULT OR IMPOSSIBLE TO SEPARATE ON CONVENTIONA
PHASE PACKINGS

Properties

9-# OACK 4-3 # |S BONDED WITH TRIMETHYLMONOCHLOROSILANE TO CREATE A PH
POLARITY FOR SEPARATION OF EXTREMELY HYDROPHOBIC COMPOUNDS USING COl
SOLVENTS AND OF HIGHLY POLAR COMPOUNDS USING NORMAL PHASE SOLVENTS

4HE CHEMISTRY OF 4-3 1S ALSO WELL SUITED FOR THE ANALYSIS OF MULTIFUNCTIO
CHARACTERISTICS OF A# BONDED PHASE CAN BE UNIQUE AND SAMPLES MUST BE
APPLICABILITY OF THE PHASE

9-# OACK 4-3 # IS ALSO AVAILABLE IN PREPARATIVE PARTICLE SIZES

Column care

9-# 0OACK 4-3 # IS STABLE TOWARDS HYDROLYSIS BETWEEN P( 2EMOVE AC
SALTS BEFORE STORAGE 3TORE THE COLUMN IN METHANOL WATER #LOGGE
CLEANED BY CHANGING THE FLOW DIRECTION OR REPLACEMENT

&OR DETAILED INFORMATION PLEASE REFER TO THE h#OLUMN #ARE AND 5SE )NSTR!
WITH EACH ANALYTICAL COLUMN
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Ordering Information

YMC-Pack SIL

Column
Phas
Column length [mm]
_

30 (WT) /33 (QT)

Guard cartridges
with 10 mm lengt
[pack of 5]

SL06S03-H3Q1(q
SL06S03-H303Q
SL06S03-H304Q
SL06S03-0346W

TSL06803—05Q1C
TSL06S03-0503Q
TSL06S03-0504Q)
TSL06S03-0546

TSLOGSOS—lOQlQ
TSL06S03-1003Q)
TSL06S03-1004Q)
TSLO6S03-1046W

TSLO6503—15Q1C
T SL06S03-1503Q)
T SL06S03-1504Q
TSL06S03-1546W

TSL06503—25Q1C
T SL06503-2503Q)
T SL06503-2504Q)
TSL06S03-2546W

TSL06S03-01Q1G
TSL06S03-0103G
TSL06S03-0104G
TSL06S03-0104G

SL12S03-H3Q1q
SL12S03-H303Q
SL12503-H304Q
SL12S03-0346W

TSL12S03-05Q1Q
TSL12S03-0503Q
TSL12S03-0504Q
TSL12S03-0546W

TSL12S03-10Q1Q)
T SL12503-1003Q
T SL12S03-1004Q
TSL12S03-1046W|

T SL12S03-15Q1Q)
T SL12S03-1503Q
T SL12503-1504Q
T SL12S03-1546W,

T SL12503-25Q1Q)
T SL12S03-2503Q)
T SL12S03-2504Q
TSL12S03-2546\W

TSL12S03-01Q1G
T SL12S03-0103G
T SL12S03-0104G
TSL12S03-0104G

SL20S03-H3Q1(
SL20S03-H303Q
SL20S03-H304Q
SL20S03-0346W

TSL20S03-05Q1Q
TSL20S03-0503Q
TSL20S03-0504Q
TSL20S03-0546W

TSL20S03-10Q1Q
TSL20S03-1003Q
TSL20S03-1004Q
TSL20S03-1046W,

TSL20S03-15Q1Q
T SL20S03-1503Q)
T SL20S03-1504Q)
TSL20S03-1546W

TSL20S03-25Q1Q
T SL20S03-2503Q)
T SL20S03-2504Q
TSL20S03-2546W

TSL20S03-01Q1G
TSL20S03-0103G
TSL20S03-0104G
TSL20S03-0104G

SL06S05-H3Q1(¢
SL06S05-H303Q
SL06S05-H304Q
SL06S05-0346W

TSL06S05-05Q1Q
TSL06S05-0503Q
TSL06S05-0504Q
TSL06S05-0546W

TSL06S05-10Q1Q
TSL06S05-1003Q)
TSL06S05-1004Q)
TSL06S05-1046W,

TSL06S05-15Q1Q
T SL06S05-1503Q
T SL06S05-1504Q
TSL06S05-1546W

TSL06S05-25Q1C
T SLO6S05-2503Q
T SL06S05-2504Q
TSL06S05-2546W

TSL06S05-01Q1G
TSL06S05-0103G
TSL06S05-0104G
TSL06S05-0104G

SL12S05-H3Q1(
SL12S05-H303(Q
SL12S05-H304(Q
SL12S05-0346W

TSL12S05-05Q1Q
TSL12S05-0503Q)
TSL12505-0504Q)
TSL12S05-0546W

TSL12S05-10Q1Q
T SL12S05-1003Q
T SL12S05-1004Q
TSL12S05-1046W|

T SL12S05-15Q1Q
T SL12S05-1503Q
T SL12S05-1504Q
T SL12S05-1546W|

T SL12S05-25Q1Q
T SL12S05-2503Q
T SL12S05-2504Q
TSL12S05-2546\W

TSL12S05-01Q1G
T SL12S05-0103G
T SL12S05-0104G
TSL12S05-0104G

SL20S05-H3Q1(q
SL20S05-H303Q
SL20S05-H304Q
SL20S05-0346W

TSL20S05-05Q1(
TSL20S05-0503Q)
TSL20S05-0504Q)
TSL20S05-0546W

TSL20S05-10Q1Q
TSL20S05-1003Q)
TSL20S05-1004Q)
TSL20S05-1046W,

TSL20S05-15Q1Q
IT SL20S05-1503Q
IT SL20S05-1504Q
TSL20S05-1546W

TSL20S05-25Q1Q
ITSL20S05-2503Q
ITSL20S05-2504Q
TSL20S05-2546W

TSL20S05-01Q1G
ITSL20S05-0103G
ITSL20S05-0104G
TSL20S05-0104G

21
6 nm 3.0
3 um 4.0
4.6
21
12nm 3.0
3 um 4.0
4.6
2.1
20 nm 3.0
3 um 4.0
4.6
2.1
6 nm 3.0
5 pum 4.0
4.6
2.1
12 nm 3.0
5 um 4.0
4.6
2.1
20 nm 3.0
5 pum 4.0
4.6
2.1
12 nm 3.0
5um 4.0
4.6

SL30S05-H3Q1(q
SL30S05-H303Q
SL30S05-H304Q
SL30S05-0346W

TSL30S05-05Q1d
TSL30S05-0503Q)
TSL30S05-0504Q)
TSL30S05-0546W

TSL30S05-10Q1Q
TSL30S05-1003Q)
TSL30S05-1004Q)
TSL30S05-1046

TSL30S05-15Q1Q
IT SL30S05-1503Q
IT SL30S05-1504Q
TSL30S05-1546W

TSL30S05-25Q1Q
IT SL30S05-2503Q)
[T SL30S05-2504Q)
TSL30S05-2546W

TSL30S05-01Q1G
ITSL30S05-0103G
ITSL30S05-0104G
TSL30S05-0104G

Cc
C
C
C
C
c
c
c
Cc
C
C
C
Cc
C
C
C
C
c
c
c
c
C
C
C
C
C
C

C

YMC-Pack PVA-SiIl

Column
Pha=
Column length [mm]
_

30 (WT) /33 (QT)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt
[pack of 5]

21
12 nm 3.0
5 um 4.0
4.6

PV12505-H3Q1(
PV12505-H303(
PV12S05-H304(
PV12505-0346W

g1pv1zsos-05Q1c
TPV12S05-0503Q
TPV12S05-0504Q

TPV12805-10Q1C
TPV12S05-1003Q
TPV12S05-1004Q)

TPV12S05-0546W

TPV12S05-1046W

TPV12305-15Q1(;
TPV12S05-1503Q
TPV12S05-1504Q
TPV12S05-1546

TPV12805-25Q1C
TPV12S05-2503Q
TPV12S05-2504Q
TPV12S05-2546

TPV12S05-01Q1G
TPV12505-0103G
TPV12505-0104G
TPV12505-0104G

C
C
C

C

YMC-Pack CN (Cyano)

Column
Phas
Column length [mm]
_

30 (WT) /33 (QT)

'UARD CARTRIDGE HOLDER REQUIRED PART N

Guard cartridges
with 10 mm lengt
[pack of 5]

CN12S03-H3Q1!

CN12S03-H303(
CN12S03-H304(
CN12S03-0346W

2'CN12SO3-05Q1C
TCN12S03-0503Q
TCN12S03-0504Q
TCN12S03-0546W

TCN12SO3-1OQ1C
TCN12S03-1003Q
TCN12S03-1004Q
TCN12S03-1046W

TCN12803-15Q1Q
TCN12S03-1503Q
TCN12S03-1504Q
TCN12S03-1546

TCN12803-25Q1C
TCN12S03-2503Q
TCN12S03-2504Q
TCN12S03-2546

TCN12S03-01Q1G
TCN12S03-0103G
TCN12S03-0104G
TCN12S03-0104G

CN12S05-H3Q1!

CN12S05-H303(
CN12S05-H304(
CN12S05-0346W

DTCN12S05-05Q1(¢
TCN12S05-0503Q
TCN12S05-0504Q
TCN12S05-0546W

TCN12S05-10Q1Q
TCN12S05-1003Q
TCN12S05-1004Q
TCN12S05-1046W

TCN12S05-15Q1(
TCN12S05-1503Q
TCN12S05-1504Q
TCN12S05-1546W

TCN12S05-25Q1(
TCN12S05-2503Q
TCN12S05-2504Q
TCN12S05-2546

TCN12S05-01Q1G
TCN12S05-0103G
TCN12S05-0104G
TCN12S05-0104G

C
C
c
C
C
c
C
C

2.1
12 nm 3.0
3 um 4.0
4.6
21
12 nm 3.0
5 pum 4.0
4.6
21
30 nm 3.0
5 um 4.0
4.6

CN30S05-H3Q1
CN30S05-H303(

CN30S05-H3040Q

CN30S05-0346W

DTN30S05-05Q1(
TCN30S05-0503(
TCN30S05-0504(

TCN30S05-10Q1(
TCN30S05-1003Q
TCN30S05-1004Q

TN30S05-0546

TCN30S05-1046W

TCN30S05-15Q1(
TCN30S05-1503Q
TCN30S05-1504Q
TCN30S05-1546W

TCN30S05-25Q1(
TCN30S05-2503Q
TCN30S05-2504Q
TCN30S05-2546W

TCN30S05-01Q1¢
TCN30S05-0103G
TCN30S05-0104G
TCN30S05-0104G

5C
C
C
C

'UARD CARTRIDGE HOLDER REQUIRED PART N
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Ordering Information

YMC-Pack Diol-NP

Column
Pha=
Column length [mm]
_

Guard cartridges
with 10 mm lengt
[pack of 5]

30 (WT) /33 (QT)

21 | DN06S05-H3Q1 2'DN06805—05Q1C 1DN06505—10Q1C TDN06805—15Q1C TDN06805—25Q1C TDN06S05-01Q1GC

6 nm 3.0 | DN06S05-H303QDN06S05-0503QTDN06S05-1003QTDN06S05-1503QTDN06S05-2503F TDN06S05-0103GC
5 um 4.0 | DN06S05-H304QDN06S05-0504QTDNO6S05-1004QTDN06S05-1504QTDNO6S05-2504QTDNO6S05-0104GC
4.6 | DN06S05-0346W DN06S05-0546W DN06S05-1046W TDN06S05-1546WTDN06S05-2546WTDN06S05-0104GC

21 | DN12S05-H3Q1QDN12505-05Q1QTDN12S05-10Q1QTDN12S05-15Q1QTDN12S05-25Q1QTDN12S05-01Q1GC

12nm 3.0 | DN12S05-H303QTDN12S05-0503QTDN12S05-1003QTDN12S05-1503QTDN12S05-2503QTDN12S05-0103GC
5 um 4.0 | DN12S05-H304QTDN12S05-0504QTDN12S05-1004QTDN12S05-1504QTDN12S05-2504QTDN12S05-0104GC
4.6 | DN12S05-0346WTDN12S05-0546WTDN12S05-1046WTDN12S05-1546WTDN12S05-2546W TDN12S05-0104GC

2.1 | DN20S05-H3Q1Q DN20S05-05Q1QTDN20S05-10Q1QTDN20S05-15Q1QTDN20S05-25Q1QTDN20S05-01Q1GC

20 nm 3.0 | DN20S05-H303QTDN20S05-0503QTDN20S05-1003QTDN20S05-1503QTDN20S05-2503Q TDN20S05-0103GC
5 um 4.0 | DN20S05-H304QTDN20S05-0504QTDN20S05-1004QTDN20S05-1504QTDN20S05-2504QTDN20S05-0104GC
4.6 | DN20S05-0346W DN20S05-0546WDN20S05-1046WTDN20S05-1546WTDN20S05-2546W TDN20S05-0104GC

21 | DN30S05-H3Q1QDN30S05-05Q1QTDN30S05-10Q1QTDN30S05-15Q1QTDN30S05-25Q1QTDN30S05-01Q1GC

30nm 3.0 | DN30S05-H303QTDN30S05-0503QTDN30S05-1003QTDN30S05-1503QTDN30S05-2503Q TDN30S05-0103GC
5 um 4.0 | DN30S05-H304QDN30S05-0504QTDN30S05-1004QTDN30S05-1504QTDN30S05-2504Q TDN30S05-0104GC
4.6 | DN30S05-0346W DN30S05-0546WDN30S05-1046WTDN30S05-1546WTDN30S05-2546WTDN30S05-0104GC

'"UARD CARTRIDGE HOLDER REQUIRED PART N

YMC-Pack Polyamine I

Column
Pha=
Column length [mm]
_

Guard cartridges
with 10 mm lengt

[pack of 5]
30 (WT) /33 (QT)
21 PBlZSOS-H3Q1Q'IP812505-05Q1C TPBlZSOS-lOQlC TP812505-15Q1C TP812505-25Q1C TPB12S05-01Q1GC
12 nm 3.0 | PB12S05-H303QTPB12S05-0503QTPB12S05-1003QT PB12S05-1503QT PB12S05-2503QTPB12S05-0103GIC
5um 4.0 | PB12S05-H304QTPB12S05-0504QTPB12S05-1004QT PB12S05-1504QT PB12S05-2504QTPB12S05-0104GC
4.6 | PB12S05-0346WTPB12S05-0546WTPB12S05-1046WTPB12S05-1546WTPB12S05-2546WTPB12S05-0104GC
'UARD CARTRIDGE HOLDER REQUIRED PART N
YMC-Pack NH 5, (Amino)

Guard cartridges
with 10 mm lengt
[pack of 5]

Column
Phas
Column length [mm)]
_

30 (WT) /33 (QT)

2.1 NH12503-H3Q1QNH12503-05Q1c TNH12803-10Q1C TNH12$03-15Q1C TNH12803-25Q1C TNH12S03-01Q1GC

12 nm 3.0 | NH12S03-H303QTNH12503-0503QTNH12S03-1003QTNH12503-1503QTNH12S03-2503FTNH12S03-0103GC
3 um 4.0 | NH12S03-H304QTNH12S03-0504QTNH12S03-1004QTNH12S03-1504QTNH12S03-2504Q TNH12S03-0104GC
46 | NH12S03-0346WTNH12S03-0546WTNH12S03-1046WTNH12S03-1546WTNH12S03-2546WTNH12S03-0104GC

21 | NH12S05-H3Q1QNH12S05-05Q1QTNH12S05-10Q1QTNH12S05-15Q1QTNH12S05-25Q1QTNH12S05-01Q1GC

12 nm 3.0 | NH12S05-H303QTNH12S05-0503QTNH12S05-1003QTNH12S05-1503QTNH12S05-2503QTNH12S05-0103GC
5 um 4.0 | NH12S05-H304QTNH12S05-0504QTNH12S05-1004QTNH12S05-1504QTNH12S05-2504Q TNH12S05-0104GC
46 | NH12S05-0346WTNH12S05-0546WTNH12S05-1046WTNH12S05-1546WTNH12S05-2546WTNH12S05-0104GC

'UARD CARTRIDGE HOLDER REQUIRED PART N

YMC-Pack TMS (C1)

Column
Phas
Column length [mm)]
dmension| _

Guard cartridges
with 10 mm lengt

For other dimensions please refer to page 247

'UARD CARTRIDGE HOLDER REQUIRED PART N

(

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

[pack of 5]
30 (WT) /33 (QT)
21 TM12803-H3Q1Q'ITM12$03-O5Q1C TT™ 12803-10Q1Q 'I'I'M12803-15Q1C 'I'I'M12803-25Q1C TTM12S03-01Q1GC
12 nm 3.0 | TM12S03-H303QTTM12S03-0503QTTM12S03-1003QTTM12S03-1503QTTM12S03-2503QTTM12S03-0103GC
3 um 4.0 TM12S03-H304QTTM12S03-0504QTTM12S03-1004QTTM12S03-1504QTTM12S03-2504QTTM12S03-0104GC
4.6 TM12S03-0346WTTM12S03-0546WTTM12S03-1046WTTM12S03-1546WTTM12S03-2546WTTM12S03-0104GC
21 TM12S05-H3Q1QTTM12S05-05Q1QTTM12S05-10Q1QTTM12S05-15Q1QTTM12S05-25Q1QTTM12S05-01Q1GC
12 nm 3.0 | TM12S05-H303QTTM12S05-0503QTTM12S05-1003QT TM12S05-1503QTTM12S05-2503QTTM12S05-0103GC
5 um 4.0 | TM12S05-H304QTTM12S05-0504QTTM12S05-1004QTTM12S05-1504QTTM12S05-2504QTTM12S05-0104GC
4.6 | TM12S05-0346WTTM12S05-0546WTTM12S05-1046WTTM12S05-1546WTTM12S05-2546WTTM12S05-0104GC
21 | TM30S05-H3Q1QTM30S05-05Q1QTTM30S05-10Q1QTTM30S05-15Q1QTTM30S05-25Q1QTTM30S05-01Q1GC
30 nm 3.0 | TM30S05-H303QTTM30S05-0503QTTM30S05-1003QTTM30S05-1503QTTM30S05-2503QTTM30S05-0103GC
5 um 4.0 | TM30S05-H304QTTM30S05-0504QTTM30S05-1004QTTM30S05-1504QTTM30S05-2504QTTM30S05-0104GC
4.6 | TM30S05-0346WTM30S05-0546WTTM30S05-1046WTTM30S05-1546WTTM30S05-2546WTTM30S05-0104GC
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YMC Phases for Biochromatography

Contents

Selection Guide for Biochromatography

lon Exchange (IEX) ...ccccoooeiiiiiiiciiis
YMC-BIiOPro QA/SP ....ccooeeiiiiiiiiiiiiieeeeeeeeins
YMC-BioPro QA-F/SP-F.............................
Ordering Information ............cccceeeiiiiiininnnn.

Size Exclusion (SEC) .......coooeeiiiiiiiiiiececeeeee,
YMC-Pack DiOl ......ccoeveeiiiiiiiiiiiiie e
Ordering Information ............ccccceeeviiiiininnnn.

Reversed Phase (RP)......ccccccciiiiiiiiiiiiieenis
General ...,
FaY o] o] [Tor= 1 i o] £ 1<
Ordering Information ...........cccccccvvvvvvinnnnnn.

Glass COlUMNS .....coooeiiiiiiiec e,
General .......cceeiiiie
YMC ECO SEri€S .uuviviiiieiiieeiiiiiiie e eeeeeeeinns
YMC ECOPtUS Series ..ooooveeeeeeeeieeieiieeeee,
YMC Pilot Columns .......ccccvvvvvvvvviiiiiiiiiinnnn,
Ordering Information ..........cccccccvvvvvvninnnnnn.

HPLC Columns for Biochromatography

........................... 130-131

................... 132-142
.................. 134-138
.................. 139-141
.................. 141-142

................... 143-156
.................. 144-154

................... 157-166
................... 158-159
.................. 160-164
.................. 165-166

Introduction

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

treatment of diseases or help understanding biological processes.

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

materials.




130 Biochromatography

Proteins, Peptides

Reversed

M.W. < 5,000
phase

M.W.
5,000 ~ 100,000

lon exchange

SEC: Gel filtration

YMC-Triart C18
YMC-Triart C8

YMC-Pack Pro C18
YMC-Pack ODS-A

YMC-Pack C18
YMC-Pack Cqg
YMC-Pack C,

YMC-Pack series wide
pore columns

YMCbasic
PROTEIN-RP

YMC-BioPro series

YMC-Pack Diol

p. 157

p. 157

p. 134

p. 144
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Nucleic acids

N
Nucleic acid bases YMC-Triart C18
Rz\y/;f:d Nucleosides Hydrosphere C18 p. 157
MIEEeES YMC-Pack ODS-AQ
J
( )
YMC-Triart C18
Hydrosphere C18
Oligonucleotides p. 157
YMC-Pack ODS-AQ
Wide-Pore Columns
- _J
lon exchange YMC-BioPro series p. 134

SEC: Gel filtration YMC-Pack Diol p. 144
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Determination of DBC*

AU
350

3.00

2.50

2.00

150

1.00

0.50

0.00

Load Wash  Elute

>

YMC-BioPro QA (porous)
50 x 4.6 mm ID

Dynamic binding capacity

100%

L _IT=T -

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

* Application data by courtesy YMC Co., Ltd.

Before determination, equilibrate the column with equi-
libration buffer.

Step 1: Load

A protein solution of known concentration is continuously

loaded at the desired ow rate and the absorbance of the

eluate is monitored until full saturation is achieved (100%
UV absorbance of the pure sample solutions).

Step 2: Wash

Wash the column with equilibration buffer until no more
protein elutes (0% UV ab-sorbance).

Step 3: Elute

The DBC of the medium is a measure of the volume of

protein solution that has been applied up to a speci c
breakthrough point (usually 5 or 10%).
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IEX
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YMC-BIioPro series

- newly developed porous hydrophilic
olymer with low nonspecific adsorption
""q polyl p p
- excellent binding capacity and
@ recovery of biomolecules

- very high resolution

VhiICHE IR YMC-BioProQA | YMC-BioPro SP
SEUES

Matrix polyﬁ]oer? ggads ponPnoer? ggads
Pore size / nm 100 100
Particle size / pm 5 5
Charged group -CH,N*(CH3)3 -CH,CH,CH,SO,
Dy“a”_"c Eieling > 110 (BSA) > 70 (IgG)
capacity

Available pH range 2.0-12.0 2.0-12.0

Porous polymer beads

VHICHE IR YMC-BioPro QA-F | YMC-BioPro SP-F
SEUES

Matrix non-porous non-porous

polymer beads polymer beads
Pore size / nm non-porous non-porous
Particle size / pm 5 5
Charged group -CH,N*(CH3)3 -CH,CH,CH,SO;4
Dynamic binding > 12 (BSA) > 10 (IgG)
capacity
Available pH range 2.0-12.0 2.0-12.0
Nonporous polymer beads
General

YMC-BioPro series ion exchange columns are available in QA and SP chemistries and are based on
5 micron porous (QA or SP columns) or nonporous (QA-F and SP-F columns) hydrophilic polymer
beads. The porous materials offer excellent binding capacity with unusually high efficiency, and
low operating pressure when packed in 50 x 4.6 mm columns. The non porous particles offer high
efficiency, exceptional resolution, and low operating pressures in 30 x 4.6 mm and 100 x 4.6 mm
columns.
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YMC-BIoPro series

High binding capacity and high recovery for porous type
The porous version of YMC-BioPro show high dynamic binding capacity and excellent recovery, making them useful for

semi-preparative separations of proteins and antibodies.
Comparison of dynamic binding capacity (DBC) for BSA

Dynamic binding

Eluted Recovery* \’\\g‘(\

capacity
(mg/ml-gel, (mi]r?rgﬁgfel) (%) (:’0\|e‘q
10% breakthrough) eV _ ol o
: aie> . P«
YMC-BioPro QA 126 120 95 A C'B\O
Mono Q (GE Healthcare) 100 35 35 \(N\
BioAssist Q
(Tosoh Bioscience) [E 4 [E
* Recovery: (Eluted amount/Dynamic binding capacity) x 100
Compared with conventional porous polymer anion exchange columns, YMC-BioPro QA
gives higher DBC and recovery rates. This indicates that YMC-BioPro has a much lower
nonspecific adsorption compared to conventional columns.
Superior resolution
Comparison of standard protein separation on YMC-BioPro SP and com-
mercial SP or S type products*
YMC-BioPro SP, 5 pm .
20 bar pe(\o‘
SV \)\\0(\
o\

TSKgel BioAssist S, 7 um

15 bar

GE Healthcare Mono S, 10 pm

9 bar
Eluent: A) 20 mM KH,PO,4-K,HPO, (pH 6.8) Sample: 1. Ribonuclease A (0.5 mg/ml)
B) 20 mM KH,PO,-K,HPO, (pH 6.8) containing 0.5 M NaCl 2. Cytochrome ¢ (0.5 mg/ml)
Gradient: 0-100%B (0-60 min) 3. Lysozyme (0.5 mg/ml)

Flow rate: YMC-BioPro SP, TSKgel BioAssist S 0.5 ml/min
GE Healthcare Mono S 0.59 ml/min
Temperature: 25°C
Detection: UV at 220 nm
Injection: YMC-BioPro SP, TSKgel BioAssist S 20l
GE Healthcare Mono S 23.6 pl

* Application data by courtesy YMC Co., Ltd.
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YMC-BioPro QA/SP

Applications for porous YMC-BioPro

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

YMC-BioPro QA GE Healthcare (Mono Q)
5 pm, 100 nm (50 x 4.6 mm ID) 10 pm (50 x 5.0 mm ID)
1 1.Ovalbumin
2.Trypsin inhibitor (soybean)
mAU 2 mAU
1
2
200 200
500 pg 500 pg
NO80206B W
100 250 pg 100 250 ng
N080207C N080208C
___/JVJ\;/; 100 pg +TP N A~ 100ug
NO080207B N080208B
1 50 ] 50
0 580206 Hg o NO080206D Hg
AN AR RS T T T T T T T T 1 T T T T T T T T T T T 1
0 10 20 30 min o} 10 20 30 min
Eluent: A) 20 mM Tris-HCI (pH 8.1) Flow rate: 0.5 ml/min Eluent: A) 20 mM Tris-HCI (pH 8.1) Flow rate: 0.5 ml/min
B) 20 mM Tris-HCI (pH 8.1) Temperature: 25°C B) 20 mM Tris-HCI (pH 8.1) Temperature: 25°C
containing 0.5 M NaCl Detection: UV at 280 nm containing 0.5 M NaCl Detection: UV at 280 nm
Gradient: 10-80%B (0-30 min) Injection: 100 pl Gradient: 10-80%B (0-30 min) Injection: 100 pl

Peptide mapping*

IEX: YMC-BioPro QA 5 pm, 50 x 4.6 mm ID

Eluent: A) 20 mM Tris-HCI (pH 8.6)
B) 20 mM Tris-HCI (pH 8.6)
+0,5M NacCl
0-15% B (0-30 min), 15-60% B (30-60 min)
Flow rate: 0.5 ml/min
Temperature: 25 °C
Detection: UV at 220 nm
Injection: 20 pl

SEC: YMC-Pack Diol-120 x Diol-60 5 um, 500 x 8.0 mm ID x 2

Calibration curve of proteins and peptides

1. Myoglobin (Mw  17,000)

2. Insulin (Bovine) (MW 5,700)

3. Neurotensine (MW 1,672)

4. Tetraglyzine (MW 246)

5. Glycine (MW 75)

Eluent: 0.1 M KH,PO,-K,HPO, (pH 7.0)
+ 0.2 M NacCl/ acetonitrile (70/30)

Flow rate: 0.7 ml/min

Temperature: 25 °C

Detection: UV at 220 nm

Injection: 5yl

RP: YMCbasic 5 pm, 150 x 2.0 mm ID

Eluent: A) water / TFA (100/0.1)
B) acetonitrile / TFA (100/0.1)
5-35% B (0-50 min), 35-45% B (50-55 min)
45% B (55-60 min)

Flow rate: 0.2 ml/min

Temperature: 37 °C

. . Detection: UV at 220 nm
Tryptic digest of BSA (MW: 66,000) Injection: 1l
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YMC-BioPro QA/SP

Peptide mapping of tryptic digest of BSA*

Eluent: A) 20 mM Tris-HCI (pH 8.6)

B) 20 mM Tris-HCI (pH 8.6)

containing 0.5 M NaCl

Gradient: 0-15%B (0-30 min), 15-60%B (30-60 min)
Flow rate: 0.5 ml/min
Temperature: 25°C
Detection: UV at 220 nm
Injection: 20 pl
Sample: Tryptic digest of BSA

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

YMC-BioPro QA

5 pum, 50 x 4.6 mm ID Albumin
mAU IgG
Transferrin \ X g\(\
10 1\
INE: Of | od
50\ -aP ¢
0 (e 6\0
T T T o T Tmn \(\\]\C’ 5P
TSKgel BioAssist Q Q'P\\)S\ 7\k
10 pm, 50 x 4.6 mm ID Albumin 0(0 (\‘a_ ) d\
mAU |gG 0 a;‘(? e(\de
10 Transferrin N \S (600
0
0 ' ' ' 10 20 ' ‘ ' 30 min
GE Healthcare Mono Q
10 pm, 50 x 5.0 mm ID Albumin
mAU Eluent - A) 20 mM Tris-HCI (pH 8.6)
IgG Transferrin B) 20 mM Tris-HCI (pH 8.6)
containing 0.5 M NaCl
10 /\ \ Gradient :0-30%B (0-15 min), 30-100%B (15-30 min)
Flow rate : 0.5 ml/min
Temperature : 25 °C
Detection : UV at 280 nm
0 Injection 220l
0 10 20 ' ' ‘ 30min | Sample : Human serum (100 mi/ml)

* Application data by courtesy YMC Co., Ltd.
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YMC-BioPro Q75/S75, Q30/S30

Capture purification by ion-exchange chromatography (IEX)

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

Crude extract from egg yolk containing IgY IgY (MW 170 kda)

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

(MW 65 kda)

Step 1: Capture purification by ion-exchange chromatography (IEC (IEX) Step 2: Final purification by size-exclusion chromatography (SEC

YMC-BioPro Q75, 75 um YMC-Pack Diol-200, 5 p m
v
500 Sample: Crude extract from egg yolk 1% Sample: Fraction from capture purification by IEC
Column: YMC-BioPro Q75, 75 um, 50 x 4.6 mm ID Column: YMC-Pack Diol-200, 5 um, 300 x 8.0 mm ID
400, Eluent: A) 20 mM Tris-HCI (pH 8.1) Eluent: 0.1 M KH,PO,4-K,HPO, (pH 6.9)
B) 20 mM Tris-HCI (pH 8.1) » containing 0.2 M NaCl
200 containing 0.5 M NaCl Flow rate: 0.7 ml/min (84 cm/hr)

10% B (0-15 min), 30% B (15-30 min),
90% B (30-40 min)

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

Temperature: ambient 2

Detection: UV at 280 nm
=) 0

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

50

Injection: 1 ml (approx. 20 mg protein)

SDS-PAGE analysis of crude and purified fraction

Non-reduced SDS-PAGE SDS-PAGE Lane
1 2 3 4 5 1 2 3 4 5 1: Marker
MW MW o
D KD. (containing SDS)
(0% 1gy — (202;) 2: Crude extract

3: IEX fraction

G 4: SEC fraction

97 97 5: Standard IgY
80 i
66 66 -—H chain
55
45 45
30 )
29 <—|_ chain
21
20 14
14 6.5

SEC analysis of crude and purified fraction
lgY

Crude extract

Purity <15% \g\(\ s
n e eme

IEX fraction
Purity 53%
Recovery 40%

A090824J

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

(pH 6.9) containing 0.2 M NaCl
ReCOVEI'y 23% |Flowrate :0.23 mi/min
Temperature: ambient
A090826E

T am Detection  : UV at 280 nm
0 5 10 15 20min
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YMC-BioPro QA-F/SP-F

Applications for non-porous YMC-BioPro: High Throughput IEX

Comparison of standard protein separation on YMC-BioPro SP-F and a commercial
SP-type product*
YMC-BioPro SP-E N 100 YMC-BioPro SP-F elutes the proteins
5 um, 30 x 4.6 mm ID N@) 12100 as sharper peaks without peak-tailing
AU
iy 3 N@) 17600 than TSKgel SP-NPR.
. ES%’? g-gg Despite the larger particle size, the
02 s23) 6. theoretical plate count for YMC-Bio-
'\ 48-52 bar Pro SP-Fis higher than that for TSKgel
00 SP-NPR.
INO71023K
0 1 2 3 4 min
Eluent: A) 20 mM KH,PO,-K,HPO, (pH 6.8)
TSKgel SP-NPR N(1) 2400 B) 20 mM KHZZPOZ-KiHPOZ (pH 6.8)
2.5pum, 35x 4.6 mm ID N(2 2600 containing 0.5 M NaCl
AU @ Gradient: YMC-BioPro SP-F 0-100%B (0-4 min)
04 N(3) 11400 TSKgel SP-NPR 0-100%B (0-4.67 min)
3 Rs(1,2) 4.50 Flow rate: 1.5 ml/min
Rs(2,3) 4.50 Temperature: 25°C
0.2 1 Detection: UV at 220 nm
2 119-121 bar Injection: 20l
Sample: 1. Ribonuclease A (0.1 mg/ml)
00 Terioray 2. Cytochrome ¢ (0.1 mg/ml)
0 1 2 3 4 min 3. Lysozyme (0.1 mg/ml)

Compared to the competitors’ columns, YMC-BioPro QA-F and SP-F show higher theoretical plate
counts, excellent peak shapes, and lower backpressure. This makes YMC-BioPro QA-F and SP-F
most suitable for high-throughput analysis.

MAD analysis on non-porous YMC-BioPro QA-F*

Comparison of 30 mm-length and 100 mm-length

30 mm-length 100 mm-length

Column: YMC-BioPro QA-F, 30 x 4.6 mm ID Flow rate: 1.0 ml/min
YMC-BioPro QA-F, 100 x 4.6 mm ID Temperature: 25°C

Part No.: QF00S05-0346WP Detection: UV at 220 nm
QF00S05-1046WP Injection: 10 ml for 30 mm length column

Eluent: A) 20 mM Tris-HCI (pH 8.1) 14 ml for 100 mm length column
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl Sample: Monoclonal mouse IgG1 (0.1 mg/mL)
10-25%B (0-18 min) for 30 mm length column (Purified by DEAE chromatography, containing NaN3)
10-25%B (0-60 min) for 100 mm length column

Two different lots of commercially available MAb, purified by DEAE chromatography, are separat-
ed on 30 mm and 100 mm lentgh of YMC-BioPro QA-F columns. The lot-to-lot variability of MAb
is observed and the resolution is increased on 100 mm-length column.

* Application data by courtesy YMC Co., Ltd.
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YMC-BioPro QA-F/SP-F

Applications for non-porous YMC-BioPro: High Resolution IEX

High resolution analysis on non-porous YMC-BioPro QA-F*

Gradient:  70-85%B (0-20 min), 85%B (20-25 min)
Flow rate: 0.5 ml/min

B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl Sample:

Plasmid pBR322 Hae Il digest (0.13 mg/ml)
Plasmid pBR322 (0.03 mg/ml)

mAU _ 1
| ‘ 1. Plasmid pBR322 Hae |1l digest (8-587 bp)
2. Plasmid pBR322 (4,361 bp)
40 A
30 1 2
20 4
10 1
N [
NO80610F
TTT T TTT T [T [T [T [T [T [T [T TTTT
0 5 10 15 20 25 min
Column: YMC-BioPro QA-F, 5 um, 100 x 4.6 mm ID Temperature: 35°C
Part No.: QF00S05-1046WP Detection: UV at 260 nm
Eluent: A) 20 mM Tris-HCI (pH 8.1) Injection: 10 pl

mAU
YMC-BioPro QA-F

5um, 100 X 4.6 mm ID
43 bar

@
S

NO80212G.

3
>
c

Excellent resolution in analysis of complex mixtures*

YMC-BioPro QA-F
5um, 30 x 4.6 mm ID

Lp

T
20 min

12 bar
50
0
N080221B
T T T T T T T T
0 10 20 min
Eluent: A) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl Temperature: 25°C
B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl Detection: UV at 260 nm
Gradient: 40-100%B (0-30 min) Injection 220 pl
Flow rate: 0.5 ml/min Sample : 1 kb DNA Ladder (0.25 mg/ml)

Comparison of DNA fragment separation on 100 mm and 30 mm length YMC-BioPro

QA-F columns.
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YMC-BioPro QA-F/SP-F

MADb analysis on non-porous type cation-exchange columns*
Comparison of SCX (YMC-BioPro SP-F) and WCX (ProPac WCX-10) under the same gradient condition

MADb: Humanized monoclonal IgG1

YMC-BioPro SP-F 5 um, 100 x 4.6 mm ID

ProPac WCX-10 10 pum, 250 x 4.0 mm ID

2.0 mM/min

1.0 mM/min

0.5 mM/min

Eluent: A) 20 mM MES-NaOH (pH 5.6)
B) 20 mM MES-NaOH (pH 5.6) containing 0.2 M NaCl
Initial gradient conc.: 35% B (70 mM NacCl)
Gradient slope: 1% B/min (2 mM NaCl/min), 0,5% B (1 mM NaCl/min), 0.25% B (0.5 mM NaCl/min)
Flow rate: 180 cm/hr (0.5 ml/min for 100 x 4.6 mm ID, 0.378 ml/min for 250 x 4.0 mm ID)

Temperature: 30°C
Detection: UV at 280 nm
Sample: MADb (Humanised monoklonal IgG) (1 mg/ml)

The separation of MAb is compared on SCX (YMC-BioPro SP-F) and WCX (ProPac WCX-10) under the
same gradient conditions at pH 5.6. The lower NaCl slope results in better resolution of minor peaks

of MAb. YMC-BioPro SP-F can achieve the higher resolution of MAb than the competitor column under
any conditions.

Ordering information

5 um analytical columns

Column ID

30 50 100
YMC-BioPro QA 4.6 QAA0S05-0346WP QAAO0S05-0546WP QAAQS05-1046WP
YMC-BioPro SP 4.6 SPA0S05-0346WP SPA0S05-0546WP SPA0S05-1046WP
YMC-BioPro QA-F 4.6 QF00S05-0346WP QF00S05-0546WP QF00S05-1046WP
YMC-BioPro SP-F 4.6 SF00S05-0346WP SF00S05-0546WP SF00S05-1046WP

Olther dimensions on demand

Preparative grade YMC-BioPro also available as bulk media! (See next page!)

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

Bulk media

YMC-BioPro Q30 30 um QAA0S30
YMC-BioPro S30 30 um SPA0S30
YMC-BioPro Q75 75 pm QAAO0S75
YMC-BioPro S75 75 pm SPA0S75
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SEC








































































































































































































































































































































