Acclaim® Rapid Separation LC Columns
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RSLC Column—Sevenfold Increase in Speed and Better Peak Shape and Efficiency

Cotumnd:  Acclaim RSLE LCPA. 3ym. C16
- (AL RSLE [imendions: 75 mm = 3 mm I0
Eluent 150 parts mathana!, 850 parts 0025 M KH PO
adjustad 1o pH 53 with BH,0H (v
Temperaluree: 60 *C
FiowRate 0.7 mLfmin
In§. Volume:  104L
Defection. LV, 2108m [H}&I:tcrd:rﬂ
Codumn B: Standard HPLC Acclaim PA, 5 ym, G168
mAL Dimensions: 250 mm <46 mm D
Eluent 150 pents mathanal, 850 parts 0025 M KH PO,
adjusted 1o pH 6.3 with BHOH ().

Temperature: 30 °C
Flow Rate: 1.0 mL#min
Ind Volume 204l L
Delection: LV, 210 nm
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The Acclaim Rapid Separation
LC (RSLC) column family increases
throughput while maintaining robust
methods and ease of use. RSLC col-
umns are ideal for use with the Dionex
UltiMate® 3000 Intelligent LC series.
The RSLC columns are available with
well-established Acclaim reversed-
phase packing for proven separation
power and efficiency. Three packing
phases are available for the Acclaim
RSLC: Acclaim 120 C18, Acclaim
Polar-Advantage (PA), and Acclaim
Polar-Advantage 11 (PA2).

Now sold under the
Thermo Scientific brand

Thermo

SCIENTIFIC

RSLC That Is Easy to Use

Accelerate separations up to 15-fold
compared to conventional LC.
Accelerate throughput up to 30-fold
compared to conventional LC, using
the columns in combination with
UltiMate Intelligent LC systems.
Save up to 85% of solvent.

Requires only 40% of sample vol-
ume traditionally required for LC in
some cases.

Compatible with standard HPLC
equipment.

Ease of operation ensures optimal,
fast separations.

Acclaim 120 C18, PA, and PA2
stationary phases available.

EIDIONEX

Passion. Power. Productivity.

Intelligent Solutions for RSLC

The Dionex total solution for fast
LC combines Acclaim column technol-
ogy with UltiMate 3000 Intelligent LC
systems, which provide up to 500 bar
pressure, up to 85 °C column tempera-
ture, and a very short sample injection
cycle of less than 15 s. The columns are
available in 3 mm ID and 33 mm or
75 mm lengths, packed with 3-um
stationary phases. Acclaim RSLC col-
umns integrate with Dionex UltiMate
3000 LC systems to provide superior
performance, reliability, and ease of
use. RSLC columns can increase
sample throughput by an additional
100% when combined with Intelligent
LC systems performing parallel LC,
tandem LC, or other techniques. For a
quick review of parallel LC and tandem
LC, see Figures 4 and 5, respectively.
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Advantages of Acclaim RSLC

Acclaim RSLC columns provide
the ideal compromise between separa-
tion performance and required column
pressure. This compromise is achieved
using the 3-pm particle based station-
ary phase. A column inner diameter
of 3 mm makes RSLC columns fully
compatible with standard analytical LC
instrumentation, and saves up to 60%
solvent compared to a 4.6-mm column
of otherwise identical features. The use
of column IDs of 2.1 mm or smaller
require dedicated micro LC instru-
ments and cannot easily be operated in
a standard analytical system.

RSLC achieves its optimal per-
formance, comparable to sub-2-um
particle-based fast separations, using
the following parameters:

A) Chromatographic conditions

e 3-um stationary phase (instead of
sub 2 um packings)

* 75-mm column length (instead of
50 mm)

e 2-mL/min flow rate (instead of the
Van Deemter optimum at 1 mL/min)

B) Chromatographic conditions

* 3-um stationary phase

*  33-mm column length

* 3-mL/min flow rate

Advantages of Using Conditions A
Comparing these conditions to

the operation of a 1.7-um packing in a

50-mm column operated at the opti-

mum Van Deemter flow rate, condi-

tions A generates:

*  75% of the 1.7-um method
separation speed

*  80% of the 1.7-pm method
resolution

*  Only 46% of the 1.7-um method
operating pressure

Advantages of Using Conditions B
When these conditions are

compared to the operation of 1.7-um

packing in a 50-mm column run at the

optimum Van Deemter flow rate, condi-

tions B generates:

*  30% of the 1.7-um resolution (still
sufficient in distinct applications)
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Figure 1. Alkyl phenone separation acceleration comparison. Standard column dimensions
(top) compared with optimized RSLC column dimensions (center and lower) shows a 15-fold
increase in separation speed. See Table 1 for chromatographic conditions and features.

Table 1. Systematic Acceleration of Alkyl Phenone Separation

Using RSLC with the UltiMate Intelligent LC

Column |Particle| Flow |Pressure Temp.| Solvent Last peak | Speed up
dimension| size rate (bar) | (°C) |consumption time factor
(mm) (um) |(mL/min) (mL/run) (min)
4.6 x 150 5 1.2 119 30 17 10.8 1.0x
3x75 3 1.2 167 50 4.2 2.44 4.4x
3x33 3 24 169 65 2.6 0.7 15x

e 250% of the 1.7-um method
separation speed

e Only 65% of the 1.7-um operating
pressure

Accelerate an Alkyl Phenone Separation
The gradient separation of alkyl
phenones is an ideal example to dem-
onstrate the speed potential of Acclaim
RSLC columns. Figure 1 shows the
chromatograms of the initial separation
with conventional LC, the transfer to the
corresponding 75-mm RSLC column
and eventually the highest separation
speed on a 33-mm RSLC column with
increased flow rate, adopted gradient

time, and slightly increased column
temperature. The column pressure re-
mains below 170 bar, but a 15-fold ad-
vantage in separation speed, compared
to the initial method, is easily achieved.
In addition, 85% of solvent is saved,

as the consumption per run is reduced
from 17 mL to 2.4 mL (see Table 1).




Accelerate a Curcuminoid Separation:
Systematic Improvements

An important advantage of RSLC
is optimizing separations that require
maximum resolution between peaks.

For example, the separations of curcum-

inoids in Figure 2 shows the systematic

improvements in chromatographic reso-
lution using the RSLC columns.

¢ Run 1 shows a separation using a
conventional column: Acclaim PA2,
5 pm, 4.6 x 250 mm.

e If the column is switched to the
Acclaim RSLC with half the flow
rate, resolution remains essentially
the same, but the separation takes
approximately half the time (run 2).

e If a shorter Acclaim RSLC column
is substituted, optimal resolution is
maintained and the separation (run
3) is completed in half the time com-
pared to the previous run.

e The resolution and separation time
are optimized by increasing the flow
rate (run 4). Increasing the tempera-
ture and adjusting the mobile phase
further improves resolution (run 5).

* Finally, optimizing the instrument
tubing and preheater improves the
resolution compared to the resolu-
tion observed using the conventional
5-um column (run 6).

Accelerate Pharmaceutical Applications
Chromatographic analysis at a ma-
jor pharmaceutical company shows that
standard LC separations using a 5-pm,
4.6 x 250 mm column is accelerated
sevenfold using the Acclaim RSLC col-
umn. Figure 3 shows the advantages of
RSLC over a standard Acclaim column.
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1. 4.6 x 150 5p Acclaim PA2, 1.0 mL/min, 30 °C, 80% MeOH; R = 4.2

2.3.0x 75 3, 0.425 mL/min, 30 °C, 80% MeQOH; R = 3.9
3.3.0 x 33 mm, 3y, 0.425 mL/min, 30 °C, 80% MeQOH; R =2.1
4.3.0x 33 mm, 3, 0.628 mL/min, 30 °C, 80% MeOH, R=1.9

5.3.0 x 33 mm, 3y, 0.8 mL/min, 45 °C, 70% MeOH, optimized chromatography; R = 2.5

mAU JM\J 6.3.0 x 33 mm, 3y, 0.8 mL/min, 45 °C, 70% MeQH, optimized connections; R = 3.1
A/L/;/g2
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Figure 2. Standard column dimensions (run 1) compared with the Acclaim RSLC column
dimensions (runs 2—6) show accelerated curcuminoid analysis using optimized chromato-
graphic conditions (column size, particle size, flow rates, temperature).

900
Column A:  Acclaim RSLC PA, 3 ym, C16
(A) RSLC Dimensions: 75 mm x 3 mm ID

Eluent: 150 parts methanol,
850 parts 0.025M KH,P04
adjusted to pH 6.3 with NH,OH(v/v).

Temperature: 60 °C

FlowRate: 0.7 mL/min

Inj. Volume: 10 pL

Detection: UV, 210 nm (B) Standard

LC
ColumnB:  Standard HPLC Acclaim PA, 5 pm, C16
mAU Dimensions: 250 mm x 4.6 mm ID

Eluent: 150 parts methanol,
850 parts 0.025 M KH,PO,
adjusted to pH 6.3 with NH,0H (v/v).

Temperature: 30 °C

FlowRate: 1.0 mL/min

Inj. Volume: 20 pL

Detection: UV, 210 nm
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Figure 3. Comparison of standard LC and RSLC of the same compound (anticonvulsive
drug), using Chromeleon Virtual Sequence. Note a sevenfold increase in speed and better
peak shape and efficiency with the RSLC column.

Value of Acclaim RSLC

The RSLC column did not require

Sevenfold increase in speed
Improved peak shape and efficiency
Better reproducibility

Less injection volume (10 pL)
Reduced mobile phase use (90%)
Reduced wear on standard parts
(e.g., the quaternary analytical
pump) and consumables

high pressure or special equipment
(special binary pump, special gold
coated connectors, special high pres-
sure materials including columns) to
achieve fast runs.



Increased Throughput, Eluent Savings
Compared to Conventional LC

The separation efficiency in
chromatography is controlled by the
band broadening of the analyte zone
moving along the separation column.

The phenomena that influence band

broadening in chromatography are

described in the Van Deemter equation.

This equation shows the dependence

of the height equivalent of a theoreti-

cal plate (HETP) on the linear velocity
of the mobile phase along the column.

The linear velocity is controlled by

the selected column diameter and the

programmed flow rate. As a matter of
fact, the chromatographic peak width
and thus the resolution between two
peaks are strictly related to HETP.

The peak width is at minimum and the

resolution at maximum when the HEPT

adopts the smallest possible value (a

low HETP is synonymous with a high

separation efficiency). This flow rate,
also referred to as the Van Deemter
minimum, provides the highest resolu-
tion under otherwise given chromato-
graphic conditions. Moreover, the loss
of resolution when increasing the linear
velocity beyond the optimal value, in
order to speed up a separation, can be
predicted with this equation.

Figure 6 shows the Van Deem-

ter curves for four columns packed

with 1.7 pm, 3 um, 5 pm and 10 um

particles respectively. Three important
conclusions can be drawn from these
observations:

* The smaller the particle diameter,
the better the resolution at optimal
linear velocity.

* The smaller the particle diameter,
the higher the optimal linear veloc-
ity, which translates into a faster
separation.

* The smaller the particle diam-
eter, the less severe the impact on
resolution if the column is operated
beyond the optimal flow rate to
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Figure 4. Parallel LC is a Dionex Intelligent LC solution that doubles sample throughput
without any change to the initial method. Sharing dual gradient pumps (two ternary gradient
pumps in one enclosure), the autosampler and column compartment between two different
flow paths and detectors enable two separations in one system at the same time.
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= 90% higher throughput in this example
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Figure 5. Tandem LC, another Dionex Intelligent LC solution, enables off-line column
regeneration to significantly increase analysis throughput with selected gradient applica-
tions. This technique is accomplished using the UltiMate 3000 Intelligent LC series with
Chromeleon® single-point software control and a wizard for easy method transfer from a
one-column to a two-column method.



increase the separation speed.

Conventional LC uses particle
diameters of 5 um or higher, while
Intelligent LC—using 3 pm or smaller
particles—has obvious advantages.
Separations are accelerated by 66%
with improved chromatographic resolu-
tion by switching from 5-pm to 3-um
particles, keeping the column length
constant, and adhering to the Van
Deemter curve minimum. To maintain
optimal resolution, the column length
with 3-um particles can be reduced
to 60% of the original length. Com-
bining the effect of a shorter column
and a faster mobile phase movement
(linear velocity), the speed of the 3-um
method is equal to more than 250% of
the initial 5-um method.

To further increase speed, the
column can be operated beyond the
optimal linear velocity. This speed
up, however, will have more adverse
effects with the 5 um particles than
with the 3 um, as can be deduced from
the slope of the Van Deemter curves at
higher linear velocities.

Advantages Over Sub-2-pm-Based LC
Acclaim RSLC columns help
reduce stress on wear parts and reduce
instrument demands, such as operating

pressure. Due to the viscous friction
of the eluent and the particles of the
stationary phase, column backpressure
is inversely proportional to the particle
diameter squared. Figure 7 shows the
column head pressure versus the linear
velocity for a 150 mm long column
packed with 1.7-um, 3-pm, 5-um and
10-pm particles respectively under
typical eluent conditions. Clearly, the
use of particles smaller than 2 um,
though they are advantageous with
respect to their Van Deemter behavior,
requires significantly higher pres-
sure. If a method generates 80 bar on
a column packed with 5 um particles,
a transfer to 3-um particles would
result in 220 bar, a transfer to 1.7 pym
particles in 700 bar. Column length
and linear velocity are adopted in that
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Figure 6. Van Deemter curves for columns packed with stationary phases

of different particle diameters.
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Figure 7. Theoretical pressure generated at 150 mm. Column pressure is shown
as a function of the linear eluent velocity for columns packed with stationary

phases of different particle size.

consideration. This shows that 3-um
particles are conveniently manipu-
lated with standard LC equipment,
while 1.7-um columns require highly

dedicated instrumentation. Such instru-
ments are more challenging to operate
and maintain, and show significantly
higher wear on parts.




SPECIFICATIONS

Acclaim 120 C18 Acclaim PA Acclaim PA 2
Bonded Phase C18 Sulfamido C16 Amide C18
Endcapped Yes Yes Yes
Substrate Ultrapure Silica Ultrapure Silica Ultrapure Silica
Farticle Shape Spherical Spherical Spherical
Farticle size 3 um 3 um 3 um
Metal impurity (ppm) Na, Fe, Al <10 ppm <10 ppm <10 ppm
Average pore diameter 120 A 120 A 120 A
Surface area (m/g) 300 300 300
Total carbon content 18% 17% 17%
pH range 2.0-8.0 2.0-8.0 1.5-10
Pressure limit (psi) 4500 4500 4500
Temperature 80 65 80
Organic solvents 20-100% 0-100% 0-100%

ORDERING INFORMATION

To order, using the following part numbers, contact your local Dionex office or
distributor nearest you. In the U.S., call (800) 346-6390. In other regions, refer
to the phone numbers below.

Acclaim RSLC Columns

Acclaim RSLC 120 C18, 3 um, 3.0 X 33 MM....cocerenerinineneneieieeeeeae 066272
Acclaim RSLC 120 C18, 3 um, 3.0 X 75 MM....cocererininininienieieieeeeee 066273
Acclaim RSLC PolarAdvantage (PA) 3 um, 3.0 X 33 mm .......cccceevveennene 066274
Acclaim RSLC PolarAdvantage (PA) 3 um, 3.0 X 75 mm .......cccccoeeuennene 066275
Acclaim RSLC PolarAdvantage II, (PA2) 3 um, 3.0 x 33 mm.................. 066276
Acclaim RSLC PolarAdvantage II, (PA2) 3 um, 3.0 x 75 mm.................. 066277

Acclaim, Chromeleon, and UltiMate are registered trademarks of Dionex Corporation.

Passion. Power. Productivity.
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