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In this example, all pairs of isobars return a resolution value of 1.5 or —

greater, and are retained well on the 2.1 mm ID. Several contributing :u—'iumjection:,ooo — — -
factors are at play to achieve acceptable resolution including the e
| ;Lc - selectivity of the biphenyl phase, superficially porous particles lending a 3
) — o ' hand to increase efficiency, and the narrow-bore column mitigating band o

broadening contributions.
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The Green Advantage

The use of narrow-bore column dimensions oftentimes means greener
solutions, for your lab and your budget. Smaller ID columns can be

e B B o8 B B 8.8 8
i
¥
|
?— Buprenorphine

5:- Buprenorphine

q [E] [5] [=] F1 (4]
' ] = ] ]

“" i 3
=R
c
3
=3
-
'

(o)
Morphine

o
5
=
3

Raptor Biphenyl 50 x 4.6 mm, 2.7pum

o
3

OF
€
£

Raptor Biphenyl 50 x4.6 mm, 2.7um

0

Raptor Biphenyl 50 x 2.1 mm, 2.7pm

Raptor Biphenyl EXP 5 x2.1 mm, 2.7um Raptor Biphenyl EXP 5 x2.1 mm, 2.7um Raptor Biphenyl EXP 5x2.1 mm, 2.7um

0.1% FA in H20 0.1% FA in H20

0.1% FA in H,0

0.1% FA in Methanol 0.1% FA in Methanol
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2 ng/mLin urine, 5 uL 2 ng/mLin urine, 5 plL 2 ng/mLin urine, 10 pL

Figure 6: Performance two compounds spiked in urine at 2.5 ng/mL and
monitored over 1000 injections. Morphine was used to demonstrate the
robustness of an early eluting compound in matrix. Buprenorphine was used
to demonstrate sensitivity over a lifetime test. The peak area percent
difference was calculated to be 4% for buprenorphine between injection 1
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Figure 2: Buprenorphine spiked into urine at 2 ng/mL, analyzed on a 50 mm
Biphenyl column, and injected A: 5 uL on 2.1 mm ID column, B: 5 uL on a 4.6
mm ID column, and C: 10 pL on a 4.6 mm ID column.

Figure 2 outlines the importance of sensitivity when analyzing samples
in matrix. The injection volume must be increased to 5 pL in order to be
able to detect 2 ng/mL in urine on a 2.1 mm ID column (2A). When
analyzing the same amount (5 pL) on a 4.6 mm ID column,
buprenorphine could not be detected (2B). In order to achieve
approximately the same amount of sensitivity, the injection volume had
to be increased to 10 pL (2C). The increase in sample volume also means
an increase in matrix being injected onto column. In order to conserve
sample and improve sensitivity, narrow-bore columns are favored.

advantageous over larger diameter columns when considering the
consumption of solvent, as typically the larger the column internal
diameter the higher the flow rate. Higher flow rates also hinder ionization

and 1000.

efficiency for MS detection and can reduce sensitivity. In the following
example, DOA isobars are compared using two different ID columns, 2.1
and 4.6 mm. Although in this example (Figure 4), the run time does not
increase when transferring to a larger-bore column, which can sometimes
be the case, the flow rate was adjusted from 0.6 mL/min to 0.9 mL/min.
This means that the consumption of solvent has increased by one third
per minute, costing more money than the smaller bore column, and
generating more waste. Since acceptable resolution is already achieved
on the 2.1 mm ID column, there is minimal advantage to moving to larger
column IDs that will only consume more resources

Disclosure: | have (or a member of my immediate family has) a financial relationship with a company as defined in the AACC policy on potential bias or conflict of interest

Conclusions

Small ID columns can be beneficial in the reduction of solvent and
sample consumption for greener solutions and cost savings. 2.1 mm ID
demonstrates superior sensitivity over the 4.6 mm ID columns due to
column efficiency, less analyte dilution, and reduced band broadening,
while still achieving acceptable resolution for critical pairs. Even in
matrix, the narrow-bore columns are reproducible and robust after
repeat injections without increasing backpressure or clogging.
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