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Background
When using a UHPLC column, a sub-2 particle, a superficially po- Figure 1.
rous particle or a small ID column, the overall dead-volume of a Ideal Flush Connection

directly cause additional dead-volume which can contribute great-
ly to poor peak shape and lower overall efficiency of the system
regardless of the column used.

Introduction

The minimization of the dead or dwell volume in a UHPLC system
is an important consideration. An incorrect, or poor, connection
can be defined as any connection where the base of the tubing
used does not sit flush against the inlet of the column, Figure 2,

and which contributes to the overall dead-volume of the system.
Although most chromatographers consider the connection of the
column to be the largest potential location for an incorrect con-
nection, poor connections can happen in many places throughout
the system, including connections from the autosampler to the
column heater. Additional dead-volume in a system can lead to
more diffusion contributing to poor peak shape which in turn can

Complete Seal
No Dead-Volume

cause failing results during method transfers or system suitability
testing. This is especially true for both UHPLC and HPLC where
chromatographic problems can be seen when columns with lower Figure 2.

inner diameters or core-shell/sub-2 particles are used. Incorrect/Poorly Made Connection

There are two main approaches to creating a zero dead-volume
connection. The first involves swaging your stainless-steel tubing
to the exact port depth of the column or connections inlet. This
approach will not be investigated in this Technical Note. Instead
the focus will be on the second approach, which involves the use
of a reusable dead-volume connector (SecurityLINK) that does
not require tools for installation.

The effectiveness of the SecurityLINK connector will be demon-
strated in this technical note on three sub-2 pm particle columns,

Experimental Conditions

The three columns used in the experiment were a Luna® Omega
1.6 pm C18 50 x 2.1 mm, a ZORBAX® Eclipse Plus 1.8 ym C18
RRHD 50 x 2.1 mm (Agilent Technologies, Santa Clara, CA, USA)
and an ACQUITY® UPLC® 1.7 um BEH C18 50 x 2.1 mm (Waters,

each from a different column manufacturer. Incorrect Tubing Position
Dead-Volume Present

Milford, MA, USA). Each column was connected onto the Agilent
1290 Infinity Il system using SecurityLINK connections. A 100 pm
x 250 mm tubing was connected directly from the autosampler to
the column. A 100 pm x 150 mm tubing was used to connect the
outlet of the column to the detector. Run times were optimized for
each column to take into account the difference between phase
selectivities.

Sample used was part no. AL0-3045 Prodigy Test Mix (Phenome-
nex, Torrance, CA, USA).

n Having trouble reproducing this method? We would love to help!
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Figure 3.
Phenomenex Luna® Omega 1.6 pm C18 50 x 2.1 mm
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Figure 4.

Agilent® ZORBAX® Eclipse Plus C18 RRHD 1.8 pm 50 x 2.1 mm
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Figure 5.

Waters® ACQUITY® UPLC® BEH C18 1.7 um 50 x 2.1 mm
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Comparative separations may not be representative of all applications.

Page 2 of 4

() phenomenex’

... breaking with tradition™

UHPLC Conditions

Column:

Luna Omega 1.6 ym C18
Agilent ZORBAX Eclipse Plus 1.8 pm C18 RRHD
Waters ACQUITY UPLC 1.7um BEH C18

Dimensions: 50 x 2.1 mm
SecurityLINK Part No.:  AJ1-1421,AJ1-1441
Mobile Phase: ~ Water/Acetonitrile (35:65)
Flow Rate: 0.5 mL/min
Temperature:  25°C
Injection Volume: 0.2 pL
Sample: 1 yracil

2. Acetophenone
3. Toluene
4. Naphthalene

Results & Discussion

Although each column manufacturer uses a different inlet depth
for their endfittings, no tailing was observed for the tested col-
umns. This is evidence of the minimized dead-volume provided
by the use of SecurityLINK™ fittings for each column.

In contrast, a swaged fitting in combination with standard stain-
less-steel tubing will only allow a zero dead-volume connection
to a single manufacturers column, as once the ferrule is swaged
then the depth of the tubing that will go into the column’s endfit-
ting becomes fixed and cannot be changed. This can potentially
become an issue if a column from another manufacturer is used
that has a very different inlet depth or the tubing measurement
was made incorrectly causing the fitting to be swaged at the
incorrect depth. The resulting dead-volume from this type of in-
correct connection will cause poor peak shape and loss in effi-
ciency of the column.

These potential negative results were not observed on any of the
three columns used in the experiment due to the adaptability of
the SecurityLINK fitting to change depth as needed and ensure
a perfectly flush connection is made every time, independent
of a column’s endfitting inlet depth. This versatility allows the
SecurityLINK connections to be used many times on different
columns with no fear of poor connections.

Conclusion

These results demonstrate the effectiveness of the SecurityLINK
fittings to provide a zero dead-volume connection independent of
the column manufacturer. With no tools needed, the fingertight
SecurityLINK connector featured in this technical note ensured a
dead-volume connection, which minimized the amount of poten-
tial diffusion in a system thus providing good peak shapes.
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PEEKSsil™

Part No.

AJ1-2111
AJ1-2121
AJ1-2141
AJ1-2151
AJ1-2171
AJ1-2191
AJ1-21A1
AJ1-2211
AJ1-2221
AJ1-2231
AJ1-2241
AJ1-2251
AJ1-2271
AJ1-2291
AJ1-22A1
AJ1-2321
AJ1-2341
AJ1-2371
AJ1-23A1
AJ1-2411
AJ1-2421
AJ1-2441
AJ1-2471
AJ1-24A1

SecurityLINK™ Ordering Information

el - B

PEEKSsil Double-Sided 10-32 Fittings with %16 in. OD tubing

D

(um)

25
25
25
25
25
25
25
50
50
50
50
50
50
50
50
75
75
75
75
100
100
100
100
100

Length
(mm)

100
150
250
300
500
750
1000
100
150
200
250
300
500
750
1000
150
250
500
1000
100
150
250
500
1000

u Having trouble reproducing this method? We would love to help!
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Stainless Steel

Stainless Steel Double-Sided 10-32 Fittings with %46 in. 0D tubing

ID Length
Part No. (um) (mm)
AJ1-1421 100 150
AJ1-1441 100 250
AJ1-1461 100 350
AJ1-1471 100 500
AJ1-1481 100 600
AJ1-1521 125 150
AJ1-1541 125 250
AJ1-1561 125 350
AJ1-1571 125 500
AJ1-1581 125 600
AJ1-1621 254 150
AJ1-1641 254 250
AJ1-1661 254 350
AJ1-1671 254 500
AJ1-1681 254 600

[Jphenomenex

PEEKSsil
PEEKsil Single-Sided 10-32 Fitting with 46 in. OD tubing

D] Length
Part No. (um) (mm)
AJ1-2224 50 150
AJ1-2274 50 500
AJ1-2294 50 750
AJ1-22A4 50 1000
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guarantee

Your happiness is our mission. Take

45 days to try our products. If you

are not happy, we’ll make it right.
www.phenomenex.com/behappy

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

SecurityLINK is a trademark and Luna is a registered trademark of Phenomenex.
PEEKsil is a trademark of SGE International Pty. Ltd. Agilent and ZORBAX are registered
trademarks of Agilent Technologies, Inc. Waters, ACQUITY, and UPLC are registered
trademarks of Waters Technologies Corporation.

Disclaimer

Phenomenex is in no way affiliated with Agilent and Waters. Comparative separations may
not be representative of all applications.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
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