VWR®&ZZ)’ Hitachi High-Tech

We Enable Science HITACHI

ULTRA HIGH-PERFORMANCE
LIQUID CHROMATOGRAPH

O i

ChremasterUlir
GUI
Controller,

MMA I
Q-

55555

Chremas terUHraRS
6170 7-_‘& ‘



T~ -

Chremaste :‘Jl.?:f:]RS

POWER RUN

anticipating coming changes in analysis neads.
A system with high resolution and high sensitivity
has been achieved through application of our market
leading technolgies.

The future of UHPLC starts here and now.

B
We set out to create an UHPLC system for the future, ] |.

a
¥



TEMP D2 LAMP

UHPLC will also support
HPLC analyses

= High resolution analysis is achieved through the highest pressure system on the market
(140MPa, 1400 Bar) combined with the new high resolution LaChromUltra Il column
(250 mm x 3 mm, 1.9 pm particle size).

= High sensitivity and high resolution stand side by side thanks to the total reflection capillary
flow cell design

= A system compatible with both HPLC and UHPLC analyses

= Features designed for operational excellence including the MEM column fitting with 140 MPa
system pressure tolerance, the built-in Waste Tank, etc.

*1: Among models sold in Japan, surveyed by Hitachi High-Technologies as of July 2013
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High Resolution

High resolution for
even complex samples.

When true separation performance is required, tap into the high
resolution analysis that only High Resolution UHPLC can offer. ‘

HPLC column Peak capacity= 285

mAU

ML

UHPLC column Peak capacity = 624

min

132 MPa

LU

Sample: Protein digest

mAU

P See P. 9 for details
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High Sensitivity

Ideal for related
compounds analysis

High sensitivity flow cell
(diode array detector)

~———Our previous model

P See P. 11 for details
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Thorough inspection of individual systems just prior to shipment
assures delivery of high quality products
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UHPLC will support HPLC analyses

Excellent performance up to 140 MPa system pressure

Stable solvent delivery is realized for a broad range of pressure, as high as 140 MPa, by incorporating a new Liquid Beat
Technology (LBT) into the Binary pump. Even for gradient analysis under high pressures, highly reproducible analyses
are available.

Moreover, ultra fast analyses are supported by improving the gradient response using an extremely low system volume.

I Stable solvent delivery allows a broad range of analyses from UHPLC to

Stable solvent delivery is achieved, independent of pressure and solvent composition, by incorporating LBT control
and by correcting the bulk modulus of solvent.

Stable analyses are achieved with columns containing particle sizes between 1.9 ym and 5 p.

T-Joint ; 4 @ Lachrom Il C18 (5 pm) 4.6 mm I.D. x 150 mm L.
Auto Purge Valve 2 3
T Autosampler E 1 5
Each cylinder is equipped 60
with a pressure sensor for 3 6 7
measuring its pressure. LIEssure sensor B2 H /\
Pressure sensor B1 3 7
PresSUIEensor2 E ! 2 3 @ LaChrom Il €18 (3 pm) 4.6 mm 1.D. x 100 mm L.
Pressure sensor Al - 404 5
- . < =) E
) N E ] A j\ 6 '
] ‘ A I\
. ” Solvent B 20 4 3 LaChromUltra 11 €18 (1.9 ym) 2.0 mm 1.D. x 50 mm L.
LY U Forraa
I Double Corkscrew Mixer s ! 6 7
Solvent A E 6 7 - -
Liner Velocity x 4 4
4 0
System configuration of Binary pump 04 “h0 55 7o 15 3b 25 30 3%
0 ' 10 ' 20 ' 30 ' 40
min

[Conditions] [Sample]

Eluent: 20 mM KH,PO,/ CH;CN = 95/5 1. 1-Methyluric acid

Detection: 274 nm 2. 3-Methylxanthine

3. 1,3-Dimethyluric acid

4. Theobromine

5. Theophyline

6. B-Hydroxyethyltheophyline
7. Caffeine

I Excellent reproducibility

Even for gradient analysis under high pressure conditions, highly reproducible, high resolution results are achieved.

[Conditions]

Column: LaChromuUltra Il C18(1.9 pm)
3.0 mm I.D. x 250 mmL.

Eluent: A)0.05% TFA/H,O(v/v)
B)0.05% TFA/CH;CN(v/v)
5%B(0 min)—45%B(30 min)

Flow rate: 0.85 mL/min

Column Temperature: 40°C

Detection: UV 214 nm

[Sample]
Protein digest

Highly reproducible analyses are also possible for analyses of
protein digests, which produce numerous peptide peaks.

ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY | VWR INTERNATIONAL
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High Resolution
Helping you with even higher resolution and better performance

It has been generally accepted that high resolution analyses of impurities and structural analogs of synthetic
compounds, such as medicines and chiral molecules, are challenging, even with UHPLC.

Now, however, the newly developed high resolution column, LaChromUltra Il, designed for UHPLC applications with
system pressures up to 140 MPa can achieve more advanced separation analyses and industry-leading performance.

I High resolution column for UHPLC applications: Number of theoretical plates of 50,000 p

For the LaChromUltra Il C18 (1.9 pym) column, a high system pressure tolerance of 140 MPa* is realized by using grafted
material comprised of organic-inorganic silica, the physical and chemical durability of which is improved compared to
the conventional silica gel particle.

The combination of this column and the ChromasterUltra Rs will enable a system pressure tolerance of 140 MPa with
50,000 or more theoretical plates per column.

<Features>
e High system pressure tolerance of 140 MPa*
e Mobile phase selectable for a wide range of pH from 1 to 12 create 0'5 m
e Ultra high resolution analyses by connecting columns in series UHPLC columnl
Column size: 3.0 mm [.D. x 250 mm L. Column size: 3.0 mm 1.D. x (250+250) mm L.
Flow rate: 0.7 mL/min (72 MPa) Flow rate: 0.7 mL/min (128 MPa)
150
3 N=56,009 ] 3 N=113,513
1 150
i 2 4 ] 2 4
100 Higher 100
s} B 1 I o -
2 : Resolution! 3 ] 1
50 50_:
0 0- L
— T T T ‘' T ' T T T ‘' T T T 7T T t T t T t T t T

0 1 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18 20
min min

* Each column has its own recommended flow rate range for

[Condqmns]0 [Sampl.e] analysis, and it is advisable to respect these limits in order to
EIuent: 70% CH,CN 1. Uracil 3. Naphthalene maintain and optimize the separation performance of any column.
Detection: UV 270 nm 2. Methyl benzoate 4. Buthyl benzoate

Thoroughly minimized Standard total reflection type capillary flo

system volume (optical path length of 10 mm) for diode ar

The ChromasterUltra Rs is designed with The diode array detector (DAD) is
reduced piping volume and minimized piping equipped with a standard total
length, thereby improving the gradient reflection type capillary flow cell.
response and reducing the extra-column Through the incorporation of capillary
dispersion. structure, the flow cell volume and the

dispersion within the flow cell are
reduced, leading to high resolution
separation.

VWR INTERNATIONAL | ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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I High resolution analyses of related substances (impurities)

Erythromycin (a macrolide antibiotic having a basic structure comprised of a 14-membered ring) is used as a sample
model for separation of the main component and related substances to compare the separation using an HPLC column

vs. the separation using a UHPLC column.

HPLC column HPLC column
200 - Main
_~ component [Conditions]
Column: LaChrom Il C18(5 pm) 4.6 mm I.D.x150 mm L.
Flow rate: 1.0 mL/min
5 Eluent: 20 mmol/L Phosphate Buffer/CH;CN/CH,OH=45/40/15
z 100 + Detection: DAD 210 nm
ol LA L L
0 5 0 15 20 25
min UHPLC column
UHPLC column
- [Conditions]
200 Separation between the Column:  LaChromUltra Il C18(1.9 ym) 3.0 mm 1.D.x250 mm L.
B i main component and related Flow rate: 0.710 mL/min
elparg |orl13among substances Eluent: 20 mmol/L Phosphate Buffer/CH,CN/CH,OH=45/40/15
- related substances Detection: DAD 210 nm
Z 100 -
( W ( AJ \ More satisfactory separations are attained by the
o LM A\ ) use of the newly developed high resolution column
0 5 115 20 25 for UHPLC applications.
min
v
a 3 { 3
HPLC column HPLC column
Resolution Main
8001 of 1.3 800 component
o )
<< <<
£ 4,00 £ 400
0.00 - 0.00
s 6 7 8 9 10 1213 14 15 16 17 18 19 20
min min
UHPLC column UHPLC column
Main component
8.00 ; 8.00 .
Resolution The baseline
of 1.6 is separated
o} )
< <<
£ 4,004 E 4,00 1
0.00 0.00
5 6 78 9 10 12 13 14 15 16 17 18 19 20
min min
\ . v \ 7

Complete separation of related substances

Separation of the main component peak

* The “complete separation” stipulated in the Japanese Pharmacopoeia is resolution of 1.5 or more.

ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY | VWR INTERNATIONAL
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High Sensitivity
Hidden impurities will not be missed

A total reflection type capillary flow cell is incorporated into the diode array detector to cope with the increasing need
for high sensitivity analyses of hazardous substances, genotoxic impurities, etc.

A high sensitivity flow cell with an optical path length of 65 mm is also available. In addition to high sensitivity analyses,
carryover is reduced through the use of a double corkscrew mixer.

I High sensitivity total reflection type capillary flow cell

The diode array detector (DAD) exhibits low noise and low drift, achieved through the use of a new optical system
providing optimal conditions for high sensitivity analysis. The optional high sensitivity flow cell (optical path length of 65
mm) further enhances, sensitivity; about a 10-fold increase is obtained compared with our previous model (LaChromUltra),
thus making possible applications including impurities from side-reactions, genotoxic impurities, etc.

The acquisition of impurity profiles during all stages of synthesis and in raw materials used in medicines and chemicals,
intermediate by-products, and finished drugs would be one of the useful applications.

300.0
b — DAD high sensitivity flow cell Dz lamp A quartz glass capillary

250_0_: (optical path length of 65 mm) tube is adopted as the
] ~—— DAD flow cell (optical path length of 5 mm) % flow cell channel, and the
200.0 ] in our previous model ‘ : Enlar@ed view efficient total reflection

] TS at the capillary surface is

150 0_3 Mirror F|o;,v:e||’ = harnessed to minimize .th_e

o> T 9 ~ loss of flow cell transmission
_ /mirror|  light. Consequently, even

100.0 Photo diode array | with the elongated optical
] J path length of the flow cell,
50.0 ] the baseline performance is
] [ comparable to the previous

T

mAl

. Grating . flow cell, resulting in a

0.0 sensitive detector.
0.00 1.00 2.00 3.00 400 5.00 DAD optical system
min
I Double corkscrew mixer
The Binary pump is equipped with the latest design in Double corkscrew mixer flow path diagram
microfluidic double corkscrew mixers. 04
An efficient mixture is attained even for a low volume, ' —— With double corkscrew mixer
resulting in a baseline that is extremely stable during —— Without double corkscrew mixer
gradient analysis, enabling higher sensitivity analysis. 0.2
0
=2
Structure of double corkscrew mixer: ‘é
Repeated branching and merging of channels
within the mixer provide effective solvent -0.2 1
mixing (mixer volume of 55 pL).
-0.4

0 min 0.5

[Conditions]
Column:  LaChromUltra I1 C18 (1.9 pm) 2.0 mm [.D.x50 mm L.
Eluent: A) 0.1% TFA/H,O(v/v)
B) 0.1% TFA/CH;CN(v/v)
A/B=50/50
Flow rate: 0.500 mL/min
Detection: UV 214 nm

VWR INTERNATIONAL | ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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I Carry-over

Low carry-over (0.001% or less) is attained via an optimized 150
injection port structure. 12504 P 2
¢ The dead volume of the injection port is reduced 1,000 1 ;f -
* High flow rate washing is achieved through the use of a washing 2 0l 2 :
pump dedicated to the autosampler w0 L e
e Two solvents are available for washing the needle inner wall as o 4 o8
well as the inside of the injection valve 50
¢ A back flush function for the injection port is a newly 0
incorporated feature 00 TT0T Tod0E T 0E 0 12
Injection port min

Three-way electromagnetic
valve on the back

flush side Injection port

[Conditions]
Column: LaChromuUltra I1 C18(1.9 pm) 2.0 mm 1.D.x50 mm L.
Eluent: A)0.1% TFA/H,O(v/v)
B) 0.1% TFA/CH;CN(v/v)
A/B=50/50
Detection: UV 257 nm

Wash Fluid: A/B=50/50

Three-way Washing
electromagnetic pump

valve on the
washing solvent

side
Washing Washing
solvent 1 solvent 2

I High sensitivity analysis

In developing drug and chemical materials, the characterization of active ingredients and impurities contained in raw
materials and final products is an important process. Impurity profiling is achieved when high sensitivity detection of
active ingredients and all impurities is complete. As an example, a model sample which contains theophylline as the main
component is analyzed for comparing detection sensitivity.

Injection
valve

Pump Column

[Sample]
Chlorhexidine

Analysis of standard sample (5 mg/L) Analysis of model sample
200 1
[?AD standard flow cell - 4 Theophylline W
(optical path length of 10 mm) (main component) (standard cell)
2 100 4 2t
E 1 £ 6
1
23 4 5 . ¢ 23 |
, l Vi A 0."__1__AJ\_J
o : I z s ! T 5
400 1 ) e
4 DAD high sensitivity flow cell
] " 3 - (optical pathlength of 65 mm)
S 2 & _
— 2 iz
; s
High sensitivity analysis of c g
related substances (0.005% 0 2E
T T al, each) spiked into theophylline 0 T ] ] 1
? min : ¢ ° standard sample mn
The use of the high sensitivity flow cell demonstrates reliable
[Conditions] detection of the related substances (0.005% each).
Column: LaChrom Ultra I1 C18(1.9 pm) 2.0 mm I.D.x50 mm L.
Eluent: 20 mM KH,PO,/ CH,CN=95/5 3. Theobromine 6. Caffeine
Detection: DAD 275 nm — 5mg/L(STD) — 5mg/L(STD)
— 0.25mg/L — 0.25mg/L
Qualitative analysis is
[Sample] also possible by spectrum
1. 3-Methylxanthine (3-MX) 4. Theophylline comparison with the
2. 1,3-Dimethyluric acid (1,3-DMU) 5. B -Hydroxyethyltheophylline (3 -HET) standard sample.
3. Theobromine 6. Caffeine T T
200 300 400 200 300 400
m m

ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY | VWR INTERNATIONAL
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Operability

Ease of operation helping your analysis

Daily maintenance and replacement of consumables can be performed from the front side of the instrument, providing
enhanced operational efficiency. This includes the replacement of pump plunger seals, check valve cartridges,
autosampler injection port seals, the detector lamp, and flow cell. The front access for easy maintenance has been
available on Hitachi HPLC products for several years, and has gained favor with users.

I Wake up and sleep functions

The auto-purge valve provides automatic switching from
purging action to analysis.

Furthermore, the addition of the GUI controller (optional)
allows Wakeup (automatic pre-analysis tasks) and Sleep
(post-analysis tasks) programs to enhance user efficiency.

I 6-channel Degassing unit

The 6-channel degassing unit can be used for four solvents
when the solvent selector is in use and for two solvents for
the autosampler.

This feature prevents trouble caused by bubble generation
during operation.

I Plunger washing unit

Damage to the plungers caused by salt precipitation from
buffer solutions or plunger seal wear from debris can be
greatly reduced by using the plunger wash unit to perform
automatic washes after each analysis.

I Build-up flow system

I Solvent selector

The solvent selector is standard equipment.

Two types of eluent can be selected by either pump.
This is particularly useful during analysis method
development.

Plunger washing pump

Auto purge valve

Solvent selector

6-channel
Degassing unit

Binary pump

Pump A Pump B

This function will minimize damage to the column resulting from rapid changes in the flow rate or column pressure.
When pumping starts or during flow rate changes, the system can automatically accelerate or decelerate the flow rate

to the set point.

I MEM column fitting (optional)

Hitachi’s own Moment Enhancing Mechanism (MEM)

column fitting is a simple but very useful new development.

The finger-tight integral fitting, which has a very small
dead volume, is capable of safely tolerating system
pressures as high as 140 MPa.

!

MEM column fitting

A view of operation of
attaching a column

VWR INTERNATIONAL | ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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I High capacity, high precision column oven

The oven temperature can be set within the range from 4°C to 90°C,*1 and

the setpoint is reached quickly

e Temperature control: within £0.1°C over the entire range of temperature
settings

¢ Newly designed, low-volume pre-heating piping is an available option

e Up to three, 300 mm columns can be accommodated.*2

% 1: The range of temperature control depends on the ambient temperature.
*2: When MEM column fitting and optional valves are not used.

A view of column oven accommodating columns

T

I Built-in 3-liter Waste Tank

A 3-liter Waste Tank is housed within the column oven.

Typically, a waste solution container is placed underfoot, but now the
space for the container can be utilized for other purposes, and safety is
also improved.

3-liter Waste Tank

I Autosampler with a large-size window

A large-size tinted window (155 mm in height and 280 mm in width) plus a
built-in LED lamp allow easy visual confirmation of the operating conditions
and the number of samples inside the autosampler during system operation.

A large-size autosampler window

ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY | VWR INTERNATIONAL 15



Extensibility
A very high degree of functionality is available to meet a broad

All sorts of features to meet your analytical needs, including column switching, column management, and an intuitive
GUI controller, are offered with this system.

I 2-position, 6-port valve (optional)*

The column oven, can be fitted with an optional 2-column selector valve.

The combination of column switching and the solvent selector allows testing and analysis of various
chromatographic conditions.

(When the 2-position, 6-port valve is incorporated, columns in length up to 250 mm can be used.)

*Other valve options available on request.

Column 1
Sample
injection r FI Detector
! v Analytical column
Column 2
Pump A Pump B
HE b """""""" : 2-position, 6-port valve
S . < Solvent selector (optional) 2-position.
6-port valve
[D D [:J D:l Degassing unit
I Preheat piping
Al A2 B1 B2
Demonstrating the utility of the 2-column selector Column oven

16 VWR INTERNATIONAL | ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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range of analysis needs

I Column management system (optional)

The Hitachi column management system can be used to track the log Connector for Column %"
information on analytical columns and guard-columns from any manufacturer. management system °
Log information can be written and read through a connector mounted on

the column oven or a USB port in the computer. L

% Up to two columns can be fitted at the same time.

Column management information

editing software screen = Ta.g
==—0
P
DS —
E Tag
- U —
Column Oven
USB bridge Receptor

Column specifications can be Injection counts are

input manually and saved. automatically written from

(Enter (an approximate) the CDS and the data is saved
[Read button | [Write button | [Print button | column life to cause the on the tag.

display of alert messages.) A view of connector for column

management system connected

I GUI controller (optional)

All modules can be controlled from the Graphical User Interface (GUI) controller.

The GUI is comprised of a color LCD monitor (5.7-inch color TFT display with LED back-light) and a touch panel makes for
easy viewing and simple operation. Up to 10 programs including a timer function, pre-analysis tasks (Wakeup), and post-
analysis tasks (Sleep) can be created for a system. The GUI controller enables you to check the status of consumables
usage for all units that are connected to the system.

[Main settings in the modules]

Pump: Solvent feeding on/off, pump purging, and plunger washing
Autosampler: Needle washing, rinse-port washing, and syringe purging
Oven: Temperature settings and valve switching

Detector: Lamp on/off and auto-zero

Main Menu Local Control |

A view of GUI screen display Operation Maintenance (GLP) Conditioning

ULTRA HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY | VWR INTERNATIONAL
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LaChromUltra Il series

High resolution performance is attained through a combination of

An inorganic-organic composite type silica material, the physical and chemical durability of which is improved relative
to the conventional silica gel particle, is adopted for the LaChromUltra Il column. In order to fully utilize the high system
pressure of UHPLC, 250 mm long columns with 1.9 pm particles can be lined up in series. The useful application of
UHPLC can be expanded to high resolution analyses, and is not limited to ultra high-speed analyses.

I HITACHI LaChromUltra Il C18 (1.9 pm)

High resolution columns that are capable of attaining 50,000 theoretical plates will prove their capability in demanding
applications such as isomer separation, multi-component analysis, etc. Furthermore, with the ChromasterUItra Rs it is
possible to attain even higher resolution performance (as high as 100,000 theoretical plates) by connecting two columns

of 250 mm in length.

@ Column size: 2.0 mm 1.D. x 50 mm L.

Flow rate: 0.4 mL/min (22 MPa)

@ Column size: 2.0 mm I.D. x 50 mm L.
Flow rate: 0.8 mL/min (45 MPa)

3 N=8,768 3
200 200
1 2 4 B 1 2 4
Higher Speed! ]
=) =)
= ~ ES
£100 ~ £ 100 4
0 0
00 o5 10 15 20 | 25 00 o2 o4 o6 o8
’ ’ Tomin ' ’ H|gh ’ ’ ©omin ’ 1.0
3 Column size: 3.0 mm I.D. x 250 mm L. Resolution @ Column size: 3.0 mm I.D. x (250+250) mm L.
Flow rate: 0.7 mL/min (72 MPa) Flow rate: 0.7 mL/min (128 MPa)
150
3 N=56,009 150 3, N=113513
100 2 4 ] 2 4
2 Higher Resolution! 1007
£ ] E 1 1

50

50 4

min

0 2 4 6 8 1 12 1

min

6 18 2

* Each column has its own recommended flow rate

[Conditions] [Sample] range for analysis, and it is advisable to respect
Eluent: D@ 60% CH3CN @@ 70% CH3CN 1. Uracil these limits in order to maintain and optimize the
Column Temperature: 40°C 2. Methyl benzoate separation performance of any column.
Detection: UV 270 nm 3. Naphthalene

Injection Vol.: ®@1 pL ®@ 2 pL 4. Buthyl benzoate

Allow method c

I Merits of grafted material comprised of organic-inorganic silica“— under abrel

The LaChromUltra Il (1.9 pm) and LaChrom Il (3 pm and 5 pm) columns are superior in not only their system pressure
tolerance, but also their peak profile and alkali resistance performance owing to polymeric surface modification.
Therefore, these columns allow a broad selection of eluent at different pH values ranging from 1 to 12.

Since a wide range of choices in mobile phase composition is available to the user, the retention and selectivity of ionic
compounds can be freely controlled when establishing analytical conditions.

1500
! 74 5 [Conditions]
2 3 Column: LaChrom 11 C18 (5 um) 4.6 mm I.D. x 150 mm L.
N pHI1 Eluent: A) 20 mM Potassium phosphate buffer(pH 2, 6.5, 11) / CH;CN =95/5
1000-—— — B) CH,CN
1 \\ 4 Gradient: B 30% (Omin) — 60% (3.5 min) — 60% (15 min)
2 2 7\ > Flow rate: 1 mL/min.
£ 3 Column Temperature: 40°C
500 N — pHG.> Detection: UV 220 nm
. Injection Vol.: 10 pL
4 TR 5
\\
\ ! A A 3 o2 [Sample]
o 1. Salicylicacid 2. Ketoprofen 3. lbuprofen 4. Quinidine 5. Naphthalene
5 7 T z . 3 m 5 1v4 (1-3: Acidic compounds, 4: Basic compound, 5: Neutral compound)
min
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column robustness and high system pressure

I Ordering information

Product description art.nr.
ChromasterUltra Rs UHPLC system including 6170 Binary Pump, 6270 Autosampler with cooling, 6310 Column Oven, 6430 Diode Array Detector, Organizer (including 903-0400
Interface control board)

ChromasterUltra Rs UHPLC system including 6170 Binary Pump, 6270 Autosampler with cooling, 6310 Column Oven, 6420 UV-VIS Detector, Organizer (including 903-0401
Interface control board)

Chromaster Ultra Rs 6420 UHPLC UV-VIS Detector with flow cell (path : 5 mm, vol. : 3.2 pl) e-line cable (0.5 m) 903-0402
Chromaster Ultra Rs 6430 UHPLC Diode Array Detector with test flow cell and flow cell (path : 10 mm, vol. : 2.2 pl) e-line cable (0.5 m) 903-0403
ChromasterUltra Rs 6440 Fluorescence Detector 903-0428
Conventional Flow Cell unit for ChromasterUltra Rs 6440 Fluorescence Detector 903-0429
Chromaster Ultra Rs double corkscrew mixer for 6170 binary pump, supplied with system as standard 903-0421
Chromaster Ultra Rs Sample loop kit (40 pl) for 6270 Autosampler, supplied with system as standard 903-0405
Chromaster Ultra Rs Thermostat rack (1.5 ml x 120), supplied with system as standard 903-0406
Chromaster Ultra Rs Sample loop kit (1 pl) for 6270 Autosampler 903-0409
Chromaster Ultra Rs Sample loop kit (100 pl) for 6270 Autosampler 903-0410
Chromaster Ultra Rs Sample loop kit (1000 pl) for 6270 Autosampler 903-0411
Chromaster Ultra Rs Thermostat rack (4 ml x 72) 903-0412
Chromaster Ultra Rs Thermostat rack (1 ml x 195) 903-0413
Chromaster Ultra Rs Thermostat micro plate rack 903-0414
Chromaster Ultra Rs Syringe kit (175 pl) for 6270 Autosampler 903-0415
Chromaster Ultra Rs Syringe kit (700 pl) for 6270 Autosampler 903-0416
Chromaster Ultra Rs 2-position, 6-port valve for 6310 Column Oven 903-0417
Chromaster Ultra Rs Column management system for 6310 Column Oven 903-0418
Chromaster Ultra Rs MEM column fitting for 6310 column oven, supplied with system as standard 903-0422
Chromaster Ultra Rs flow cell unit for 6430 Diode Array Detector (path : 10 mm, vol. 2.2 pl) 903-0423
Chromaster Ultra Rs High-sensitivity 65 mm total internal reflection flow cell for 6430 Diode Array Detector (path 65 mm, vol. 14 pl) 903-0419
Chromaster Ultra Rs GUI Controller 903-0420
Chromaster Ultra Rs flow cell unit for 6420 UV-VIS Detector (path 5 mm, vol. 3.2 pl) 903-0424
Chromaster Ultra Rs conventional flow cell unit for 6420 UV-VIS Detector (path 10 mm, vol. : 13 pl) 903-0425
Chromaster Ultra Rs USB-AID for Chromaster Ultra RS, d-line cable (0.5 m) 903-0426

Hitachi LaChrom Il series for Particle @ Size Cat. N°
HPLC analysis (um) (mm I.D. x mm L.)

Hitachi LaChromUltra Il series for Particle @ Size Cat. N°
ultra-fast UHPLC analysis (pm) (mm I.D. x mm L.)

Hitachi LaChromUltra Il C18 high 1.9 2.0 x50 554-4078  Hitachi LaChrom Il C18 HPLC column 3 4.6 x 100 554-4086
resolution column with 1.9 pm particle 2.0 x 100 554-4079 (3 &5 pm) with the same packing 4.6 x 150 554-4087
size for high sensitivity and high speed material properties as LaChromUItra Il
analysis.The superior physical and 20150 5>4-4080 (1.9 pm) allows easy method transfer 4.6 x150 554-4088
chemical resistance allows analysis 3.0x50 554-4081  petween HPLC and UHPLC. 4.6 x 250 554-4089
method optimisation under a broad range 3.0 x 100 554-4082
of mobile phases. 3.0 x 150 554-4083

3.0 x 250 554-4084

4.6 x 250 554-4085
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6170 Binary Pump
Gradient type

Technical specifications

Binary high pressure gradient

Mechanism

Built-in two double plunger, pump (variable) (binary)

Max. pressure

1400 bar (140 MPa)

System delay volume

120 pl, (pump + 55 pl mixer + AS + 40 pl injection loop + detector)

Mixer volume

55 pl (double corkscrew mixer), two mixers delivered as standard. additional double corkscrew mixer can be added giving a total volume of 110 pl

Settable flow rate range

0,001 - 2,000 ml/min. up to 1400 bar (140 MPa) 0,001 - 2,500 ml/min. up to 800 bar (80 MPa) 0,001 - 5,000 ml/min. (purge)

Flow rate accuracy

10 pl/min. or £1,0% (0,200 - 2,500 ml/min. water)

Flow rate precision

SD 0,005 min or RSD 0,06% (1 ml/min.)

Pressure pulsation

< 1% or 0,5 MPa (water)

Composition precision

0,15% RSD or SD 0,01 min. (water/water + caffeine)

Composition accuracy

+0,5% (5 - 95%) (1 ml/min, water/water + caffeine)

Composition time setting 0,01 min.

Composition rate setting 0,10%

Solvent selector Standard

Eluent number 4 (2 for each pump)

Degassing unit 6 ch. (standard, 2 ch. for 6270 autosampler wash)
Seal wash mechanism Standard

Auto purge valve Standard

Composition ripple

<0, mAU (55 pl mixer, DAD) A: H20 + 0,1%TFA, B: ACN + 0,1%, TFA, 0.5 mL/min, A:B = 45:55 at 25°C

6270 Autosampler

Max. pressure

1400 bar (140 MPa)

Injection vol.

0,1 to 20 pl (cut) (standard) 0,1 to 50 l (cut) (optional) 0,1 to 500 pl (cut) (optional)

Injection vol. precision

Cut injection method <0,15% RSD (10 pl) <0,5% RSD (1 pl) All volume injection method <0,7% RSD (1 pl)

Carryover

<0,001% (sample: caffeine)

Sample capacity

195x 1 ml (option) 120x 1,5 ml 72x 4 ml (option) 2x MTP (96, 384) (option)

Injection vol. accuracy

+2% (20 pL, n = 25)

Linearity

=0,999

Min. injection operating time

25 sec. (condition) Default condition Time between start of autosampler and switch of injection valve

Washing function

Two liquid washing function for back flush of injection port Two-solvent washing for the needle inner surface One solvent for outer surface

Thermo function

Standard (1 - 45°C)

Automatic Pre-analysis/post-analysis tasks function Programmable via touchscreen Graphical User Interface (GUI)

Loop offline function

Standard

6310 Column Oven

Control system

Peltier block cooling/heating with air circulation

Temperature setting range

4-90°C

Temperature accuracy

+0,5°C with calibration (20 - 50°C) +1,0°C with calibration (50 - 90°C)

Temperature precision

+0,1°C (20 - 90°C)

Warm-up/ cool-down time

4 min. from ambient (= 25°C) to 40°C 9 min. from 40°C to 20°C at ambient (= 25°C)

Column capacity (without switching valve)

3x 250 mm length columns (max. 1400 bar, with MEM column fitting) 3x 300 mm length columns (with PEEK fitting)

Option valve

2-position/6-port valve

Easy column setting

Tool-less universal fitting Moment-Enhancing Mechanism (MEM) column fitting max. pressure: 1400 bar (140 MPa)

6430 DAD

Light source D2 (Hg for automatic wavelength check)
Wavelength range 190 - 650 nm

Detector type 1,024 bit

Wavelength accuracy +1 nm

Spectral bandwidth 1/2/4/8/16 nm

Flow cell metric volume

Total reflection flow cell 2,2 pl (standard) 10 mm 14 pl (optional) 65 mm

Noise 0.5 x 10-5 AU or less (4 nm, TC=2 s at 250 nm) (Reference method is used when using 0.5 ml/min methanol)

Drift 0.4 x 10-3 AU/hr or less (at 250 nm, environment within 2°C/h)(Reference method is used when using 0.5 ml/min methanol)
Linearity 2,0 AU (5%)

Data rate 100 Hz (10 ms)

Cell max. pressure

60 bar (6 MPa)
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VWR tools for chromatographers

I Application Services

vwreZ" APPLICATIONS
Chromatography

Our applications chemists are highly experienced in the development

and optimisation of HPLC and UHPLC methods, and provide the

following services:

e Application advice

e Optimisation of existing methods

e Development of new methods

e Transfer of methods from standard HPLC systems to the s
ChromasterUltra Rs

e Scale-up of analytical methods to preparative HPLC

¢ Development and adaptation of special methods

e On-site application support Ansias ot oratic acds nvivegar uing v Pimaid HOLE Systam i Y detctor

e Advice on method validation

I VWR Chrom-Application library

Chromatography applications from VWR and our partners
e Free access to applications from VWR and partners

e Summary view and full download possibillities

e Every month new applications are added

¢ Easy to search by full text and filter functions

e Application support from our own application labs

e Main columns used ready to order

Unique set of applications
Owing to our broad chromatography portfolio we can offer a variety of applications using the
most suitable instruments, columns, chemicals and supplies. You can simply look at the overview or
download the complete application. If you like, you can then order the main column used via our
webshop. If you can’t find what your looking for, simply ask us!

VWR can provide training on a number of topics: Introduction to HPLC analysis;
application tips, tricks and troubleshooting; operation of the VWR-Hitachi and
other HPLC systems; training for different chromatography data systems along
with other special software tools.

Training courses can be held either at VWR headquarters or “in-house”.

All course participants receive a training certificate.

y/
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I Software Support

A team of software specialists is on hand to support your chromatography data systems, handle the installation and
validation of your workstation or client/server systems supporting these systems through their life cycle.

I NEW! PC's and accessories for the chromatography lab

HP or Dell PCs pre-configured for use with VWR-Hitachi HPLC systems and with OpenLAB CDS EZChrom edition software
pre-installed. Other PCs, accessories like monitors and printers, software such as Microsoft® Office or Windows® XP plus
IT services are available on request.

VWR &S '.::,
e enle Bon E = | =
CHROMATOGRAPHY i wa) 1 S

VWRE

NOVATIVE PRODUCTS FOR CHROMATOGRAPLCY ‘

F
VWR publishes this interesting Special offers, multibuy
and informative publication twice bargains and free gifts just What's hot and happening
a year with a lively mix of new for chromatographers. direct to your email box ...

product information, applications
and innovations.
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Chromatography Services

The VWR service department accompanies and supports you and your
chromatography system throughout the instrument’s entire life, by providing
customised service packages to optimise your results and keep costs down.

Our service engineers install and commission your chromatography system
including expert qualification and maintenance using specially calibrated
instruments and certificated test samples. The work is carried out using
authorised Standard Operating Procedures and can be used to compile the
necessary 1Q, OQ and PQ documentation.

Installation and qualification

A team of software specialists is available to help you with all questions
relating to data management; they install and validate your system either in
an individual workstation or as part of your client-server system. Subsequently,
they can monitor your systems over their entire lifespans.

I We keep your system running

Regular expert maintenance keeps your analytical systems reliable and
maintains the value of your investment. A maintenance contract increases

the overall productivity of the system and generates more time for the user

for other important tasks. Such a maintenance contract can be adapted to
frequency of maintenance and qualification and to the type of work performed.

8 GOOD REASONS FOR ESTABLISHING A SERVICE CONTRACT WITH VWR

1. Extended guarantee 5. Priority treatment
If on purchasing new equipment you take out a service As a service contract customer, your repairs will be treated with
contract, your guarantee automatically increases to three years. priority.

2. Manufacturer’s competence for optimal functionality 6. Operational safety
Your apparatus will be regularly checked by competent service Regular servicing increases the operational safety of your
technicians certificated by the relevant manufacturer. equipment.

3. Calculable costs 7. Minimum administrative effort and expense
The costs involved for service and repair are completely VWR coordinates and monitors your service requirements and
calculable as they are covered by the contractual flat rate. carries them out at your convenience.

4. Reduction of operating costs 8. Original spare parts
The early recognition of wear and tear and technical defects In carrying out service and repairs, only original parts are used.

prevents costly repairs, annoying downtime and prolongs the
useful life of the equipment.
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Austria

VWR International GmbH
Graumanngasse 7

1150 Vienna

Tel.: +43 1970020
Fax: +43 197002 600
E-mail: info@at.vwr.com

Belgium

VWR International bvba
Researchpark Haasrode 2020
Geldenaaksebaan 464

3001 Leuven

Tel.: 016 385 011

Fax: 016 385 385

E-mail: customerservice@be.vwr.com

Czech Republic

VWR International s. 1. 0.
Veetee Business Park
Prazskéa 442

CZ - 281 67 Stribrna Skalice
Tel.: +420 321 570 321
Fax: +420 321 570 320
E-mail: info@cz.vwr.com

Denmark

VWR - Bie & Berntsen
Transformervej 8

2860 Saborg

Tel.: 43 86 87 88

Fax: 43 86 87 90

E-mail: info@dk.vwr.com

Finland

VWR International Oy
Valimotie 9

00380 Helsinki

Tel.: 09 80 45 51

Fax: 09 80 45 52 00
E-mail: info@fi.vwr.com

SR TYT

France

VWR International S.A.S.

Le Périgares — Batiment B

201, rue Carnot

94126 Fontenay-sous-Bois cedex
Tel.: 0825 02 30 30 (0,15 € TTC/min)
Fax: 0 825 02 30 35 (0,15 € TTC/min)
E-mail: info@fr.vwr.com

Germany

VWR International GmbH
HilpertstraBe 20a

D - 64295 Darmstadt
Freecall: 0800 702 00 07
Fax: 0180 570 22 22*
E-mail: info@de.vwr.com
*0,14 €/Min. aus d. dt. Festnetz

Hungary

VWR International Kft.
Simon Lészl6 u. 4.

4034 Debrecen

Tel.: (52) 521-130

Fax: (52) 470-069
E-mail: info@hu.vwr.com

Ireland / Northern Ireland
VWR International Ltd /

VWR International (Northern Ireland) Ltd
Orion Business Campus

Northwest Business Park

Ballycoolin

Dublin 15

Tel.: 018822222

Fax: 0188 22 333

E-mail: sales@ie.vwr.com

Italy

VWR International PBI S.r.l.

Via San Giusto 85

20153 Milano (MI)

Tel.: 02-3320311/02-487791
Fax: 800 152999/02-40090010
E-mail: info@it.vwr.com

The Netherlands
VWR International B.V.
Postbus 8198

1005 AD Amsterdam
Tel.: 020 4808 400

Fax: 020 4808 480
E-mail: info@nl.vwr.com

Norway

VWR International AS
Haavard Martinsens vei 30
0978 Oslo

Tel.: 02290

Fax: 815 00 940

E-mail: info@no.vwr.com

Poland

VWR International Sp. z 0.0.
Limbowa 5

80-175 Gdansk

Tel.: 058 32 38 200 do 204
Fax. 058 32 38 205

E-mail: info@pl.vwr.com

Portugal

VWR International -
Material de Laboratorio, Lda
Edificio Neopark

Av. Tomas Ribeiro, 43-3 D
2790-221 Carnaxide

Tel.: 21 3600 770

Fax: 21 3600 798/9

E-mail: info@pt.vwr.com

Spain

VWR International Eurolab S.L.
C/ Tecnologia 5-17

A-7 Llinars Park

08450 - Llinars del Valles
Barcelona

Tel.: 902 222 897

Fax: 902 430 657

E-mail: info@es.vwr.com

VWR®&5

We Enable Science

S

Sweden

VWR International AB
Fagerstagatan 18a

163 94 Stockholm

Tel.: 08 621 34 00

Fax: 08 621 34 66

E-mail: kundservice@se.vwr.com

Switzerland

VWR International GmbH
Lerzenstrasse 16/18
8953 Dietikon

Tel.: 044 745 13 13

Fax: 044 74513 10
E-mail: info@ch.vwr.com

Turkey

Pro Lab Laboratuar Teknolojileri Ltd.Sti.
a VWR International Company

Orta Mah. Cemal Giirsel Caddesi
Ordekcioglu Ismerkezi No.32/1

34896 Pendik - Istanbul

Tel.: 490216 598 2900

Fax: +90216 598 2907

E-mail: info@pro-lab.com.tr

UK

VWR International Ltd
Customer Service Centre
Hunter Boulevard - Magna Park
Lutterworth

Leicestershire

LE17 4XN

Tel.: 0800 22 33 44

Fax: 01455 55 85 86

E-mail: uksales@uk.vwr.com
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