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Good Practice for Shutting Down and Restarting an LC
Generic Shut-Down Protocol
These instructions should be used as guidance in how to shut down an LC system. A company SOP should be
adopted first and seek guidance from instrument manufacturers. It is important to shut down an LC
appropriately to protect the integrity of the instrument. For example, remnants of buffer can cause
precipitation which can reduce the lifetime of critical components, such as check valves and pistons, which may
need to be replaced to restore normal function.
1. Flush Columns
•Apply the conditions
in the "Generic
Reversed Phase
Column Clean and
Storage" section.
•Alternative, use the
conditions
prescribed by the
column
manufacturer.

2. Flush LC System
•Remove the
reversed phase
column and insert a
zero dwell volume
(ZDV) union.
•Purge the system
with water / organic
solution then flush
through the LC for
approximately 30
minutes.
•Failure to remove
any salt from the LC
will result in
precipitation and
potential future
issues.
•Purge the
autosampler lines
for approximately 20
minutes.

3.Shut Down LC System
•Store the system in
water / isopropanol
or water /
acetonitrile (50:50
v/v).
• Switch off the
power to each
UHPLC module. This
is located on the
front of the module
for LC-20 and LC-30,
the side panel for
the i-series and the
back panel for the
LC-40.

Key Points







Flush the entire system with water / organic to remove particulates and buffer.
Do not leave any pure aqueous solutions on the system to avoid microbial growth.
Don’t forget to have appropriate solvent in the rinse lines which are primed. Do not use 100%
aqueous for storage.
Ensure the sinkers are completely covered in solvent.
Ensure solvent bottles are capped to prevent solvent evaporation and particulates entering the bottle.
Empty waste containers from the laboratory.
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Generic Reversed Phase Column Clean and Storage
An LC column is one of the most critical parameters in reversed phase chromatographic separation. The
buffered mobile phases, corrosive additives and any strongly bound compounds need to be removed to
prevent precipitation and degradation of the silica bed. As such, efforts should be made to ensure the longevity
of the stationary phase, by performing simple column cleaning gradients and appropriate column flushes at the
end of every batch and for long term storage. The following is a generic guide to flushing and storing reversed
phase columns, therefore please refer to your laboratory SOP and column manufacturer information for more
details.

Column Clean:
1.
2.
3.
4.

Add HPLC grade water and acetonitrile to Lines A and B, respectively. Use LCMS grade solvents if a MS
is in series.
Purge the mobile phase lines to remove any air bubbles
Ensure the column is connected securely to minimise leaks.
Set up the LC method with the following conditions.
Method Conditions
Mobile Phase A: Water
Mobile Phase B: Acetonitrile
Gradient:
Time
%B .
0.0
5
5.0
5
15
95
20
95
20.1
5
25
5
Flow Rate:

5.
6.
7.

1 mL/min (adjust for column ID)

Stop the pump and removed the column from the flow path.
Replace the column end stops to prevent evaporation of solvent which can cause the stationary phase
to dry out.
If the column is going into long term storage, perform the column storage conditions or adjust the
gradient to end on 50% acetonitrile.
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Column Storage:
1. Set Up
Add either a
premixed bottle of
water / acetonitrile
(50:50 v/v) or use
the LC system to
proportionate the
required mobile
phase.
Purge the mobile
phase lines.
Ensure the column is
connected securely
to minimise leaks.

2. Method
Pump mobile phase
through the column at
an appropriate flow
rate for the column ID
(i.e. 1 mL/min for 4.6
mm ID, 0.43 mL/min
for 3.0 mm ID and 0.21
mL/min for 2.1 mm ID)
whilst within the
pressure limits set by
the manufacturer. The
flow should be
maintained for a
minimum of 10 column
volumes to ensure the
phase is thoroughly
saturated with the new
mobile phase.

3. Storage
Stop the pump and
remove the column
from the flow path.
Replace the column
end stops to prevent
evaporation of
solvent which can
cause the stationary
phase to dry out.

A proportion of organic is required to prevent microbial growth, however, 100% organic can cause leeching of
metals from the steel column, which can have adverse effects on chromatographic performance. Acetonitrile is
often preferable to methanol as certain stationary phase ligands are not stable for long term storage in
methanol. Methanol is slightly acidic therefore if a ligand is susceptible to hydrolysis the stationary phase can
be cleaved.
IMPORTANT: There are exceptions to this, such as ion exchange stationary phases, which have specific storage
conditions. It is therefore good practice to check the advice from the manufacturer on column storage
conditions.
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Generic Start-Up Protocol
It is imperative to be confident in an LC system performance which has been sat dormant for a period of time.
This simple guidance should be followed to get a system up and running, whilst guaranteeing the integrity of
the resultant data.
1. Start Up
•Check LAN cables,
connections and
power cables to
confirm
communication
between the
modules and the
computer.
•Turn on the power
to all the modules.
This is located on
the front of the
module for LC-20
and LC-30, the side
panel for the i-series
and the back panel
for the LC-40.
•Open up the
software and
connect the LC to
the computer.

2. Flush LC System
•Prepare fresh
solvents and prime
each solvent and
rinse line.
•Purge the
autosampler
•With a Zero Dwell
Volume (ZDV) union
in place of a column,
begin to pump
mobile phase
through the system.
Check for leaks and
abnormal pressures.
•Replace the ZDV
with a column and
flow appropriate
mobile phase
through the
stationary phase,
checking for leaks.

3. Assess the Performance
•Confidence in the
performance of the
instrument is
paramount,
therefore time
should be taken to
assess:
• Pump linearity 1
• Dwell volume 1
• Dispersion 2
• Autosampler
reproducibility 3
•Alternatively,
perform the
company system
suitability SOP to
ensure the system is
suitable to begin
analyses.

1

For the operating conditions, please see “Back to Basics: Pump Linearity and Dwell Volume Determination”.

2

For the operating conditions, please see “Back to Basics: Dispersion”.

3

Chromatograph a series of hydrophobic compounds (i.e. alkylphenones), using a simple linear water /
acetonitrile gradient (5-95% MeCN in 10 mins) at 40 °C using a 50 x 2.1 mm C18 type phase.
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Key Points








Check there is communication between each module and the computer. It is easy for cables to be
overlooked. Ensure the configuration for the instrument is correct.
Prepare fresh solvents to prepare the LC system. Do not reuse old buffers or solvents.
Check the solvent lines for air bubbles and ensure the system is fully primed.
Monitor the pressure – pressure is a key indicator for any technical issues and can be a great
diagnostic tool. A pressure log can indicate any deviation from the expected result.
If the laboratory is cold, do not turn the UV lamp on straight away. Wait for the laboratory to return
to the usual ambient temperature before turning on the lamp to avoid causing damage to the flow
cell.
Assess the performance of the instrument by performing a pump linearity test, dwell volume,
dispersion and a holistic gradient test to assess the autosampler reproducibility. Alternatively, repeat
injections of a company system suitability test should be performed to ensure confidence in the
system.
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