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1. Instrument specifications

1100 LC system from Agilent Technologies

Instrument Modules:
Vacuum Degasser 

Quaternary Pump

Thermostated Autosampler

Manual Injector

Column Thermostate

Diode Array Detector

Fluorescence Detector

· Flow rates from 0.001 to 10.0mL/min in 0.001 increments (<.3% RSD)

· Pressure limit of 400 bar up to 5mL/min and 200 bar up to 10 mL/min

· Gradient delay volume:  800 – 1100(L depending on back pressure

· 4 Channel vacuum degasser, with 12mL dead volume

· Injections of 0.1 (L to 900 (L with autosampler

· Autosampler can hold up to 100 2mL vials and thermostat them between 4 and 40 (C

· Minimum sample volumes:
1(L from 5 (L in a 100 (L vial 

1 (L from 10 (L in a 300 (L vial

· Manual injector can inject volumes dependant on loop size, loop of 10ml available 

· Column compartment can heat and cool from 10 (C below ambient to 80 (C

· Two temperature zones can be set independently in column compartment

· Dead volume in column compartment:
3 (L left heat exchanger

6 (L right heat exchanger

· DAD range is linear up to 2 AU

· DAD can scan from 190 – 950nm

· DAD cell path length 10mm

· Fluorescence detector Excitation range: 200 – 700nm

· Fluorescence detector Emissions range: 280 – 900nm 

[There is a 295nm cut-off filter permanently installed between flow cell and emission monochrometer preventing excitation stray light getting to the emission PMT --Fluorescence Detector manual page 62&215]

· Fluorescence detector scan speed: 28 ms/datapoint

2. Supplies provided by Keck Facility

· “Rinse solution”

· “Seal wash solution” 

· solvent nylon filter (optional)

· sample vials (limited number)

3. Supplies to bring

We recommend that you bring the following items which are either required for the operation and the cleaning, or have proven useful.

· Solvents, filtered and degassed

· Sample, filtered

· guard column 

· column

· Kimwipes or paper towels

· Floppy disk or zip disk for data

4. Things to consider in advance

· ALL UNITS ARE SUPPOSED TO STAY SWITCHED ON ALL THE TIME. OPENING OR CLOSING THE SOFTWARE WILL PUT THE INSTRUMENT INTO ON-LINE OR STAND-BY MODE. 

· Virtually any Solvent bottle can be used with the instrument 

5. How to operate the HPLC

Please use the following step-by-step list as a convenient guide for start up and shut down routine. For more detailed instructions about specific operation principles refer to manual. In addition, please feel free to ask the Keck staff for help or advice at any time.

5.1. Before you start…

· Filter (0.45µm Nylon filter) and degas your solvents and keep them covered as protection against dust all the time

Prepare sufficient volume of solvent, since once your solvent has been primed into the system you must maintain a minimum flow of 0.2ml/min all the time.

Running the system dry or at zero flow may cause major damage to the system.
· Develop experiment strategy:

· Which detector would you like to use: DAD or Fluorescence detector?

· Which injector would you like to use: Auto injector or manual injector?

· Does your solvent mix with the “Rinse solution”=30%Methanol in water?

If not, you must exchange the solvents step-wise when priming the system. Refer also to Degasser manual page 28.

· How to exchange the storage solvent of your column with an ideal starting medium for your experiment?

recommendation: flush with water, buffer could lead to precipitation's!

· Program your HPLC program

1. Go to Instrument\Edit entire method…

2. Click through all windows entering  your specifications

3. Go to File\Save as…\Method and save your method under a specific name

Recommendations:

· include in your solvent gradient program the return to your start conditions

· Choose sample and reference wavelength together with bandwidth wisely! 

· Refer also to the Diode Array Detector manual page 39-41 and use the picture posted on the cover of the Diode array detector.

· For preparative runs it might be the best to switch off the Reference wavelength and use the uncorrected Absorbance value for the sample wavelength.

· Find the descriptions about the ways to store data in the Diode Array Detector manual page 44
· The optimal set up of the Fluorescence detector needs more time and attention. Please refer to the Fluorescence detector manual page 55-64.

5.2. Start up procedure

· Heat up the “Seal wash solution” by inserting the heater into the bottle.

· Survey the instrument according to the Radiation Safety Rules!

· Insert the solvent tubing lines into your solvent bottles with filtered and degassed solvents and cover the bottles as protection against dust. 

If you are not using 4 different solvents leave the remaining lines inserted in the yellow-labeled bottle of “Rinse solution”. 

Your solvents must mix with the “Rinse solution” (30%methanol in water)! 

If not, you must exchange the solvents step-wise when priming the system. Refer also to Degasser manual page 28.

· LOG ON USING THE LOG COMPUTER.

· Look out for the CAG Bootp server-window, which is supposed to be open and running all the time. DO NOT CLOSE IT.

If CAG Bootp server is not running:

1. Go to Start\Programs\HP Chemstation\HP Bootp 

2. Wait for text with IP address to appear after a few minutes

If the text does not come up after 1 minute, close the HPBootp program, switch the Dioden Array Detector off -- wait a moment -- switch it on again -- repeat step 1-2

· Start the software (“HPLC on-line” icon)

· Switch to View\Method and Run control-window, if not shown already

· Define your hardware configuration (which detector, which injector?) by doing the following:

· Go to Instrument\Configure 1100 Access…

· Assemble your hardware configuration in the right column by using the “Add” and “Remove” button. Only green colored modules are available.

· Click O.K.

· Start the UV and/or VIS-lamp through the software
 Allow warm up time of 30min for stable operation!

1. Click on the “Diode-array-graphic” icon 

2. Going to Control… 

3. Check either the UV button (190-400nm) or the VIS button (400-950nm) or both, if needed.

4. Consider using the automated turn-on option for your next HPLC session, but DO NOT FORGET ABOUT IT IF YOU DO SO!!

5. Do not change any of the other settings.

6. Click OK. The “Diode-array-graphic” icon will eventually turn green.

· Prime the pump and the degasser:

1. Open the purge valve of the pump

2. Click on the “pump-graphic” icon

3. Go to Set pump…

4. Set flow at 5ml/min, pressure limit, any time events and define the desired solvent composition.

5. Close window

6. Go to Control…

7. Check the ON button.

8. Click OK. The “pump graphic” will eventually turn green.

9. Wait until all air bubbles will have disappeared from all tubing in line.

10. Reduce the pump rate using the “Set pump-window” to minimum of 0.2 ml/min.

Refer also to the Vacuum degasser manual page 27-29!

You must not set the pump to zero flow ever once you primed any other solvent then the “Rinse solution” into the system. Keep it always at a minimum flow rate of 0.2ml/min.

· Set the filling of the solvent bottles in the software

1. Click at the bottle icon of bottle A or B, C, D 

2. Go to Solvent bottles filling…

3. Define the filling level for each bottle

4. Check “Prevent analysis…”

5. Set minimum level to 0.15L

6. Check “Turn pump off…”

7. Click OK

· Set up the seal wash:

1. Insert one end of the seal wash tubing into the bottle with warmed up “Seal wash solution” and use the supplied “Seal wash purge syringe” to suck the solution through the tubing holding the outlet below the level of the solvent bottle.

2. Keep the outlet below bottle-level and adjust the flow into the sink to “one drop per second”

You must keep the seal wash flowing throughout your entire run, since it helps protecting the pump against salt and buffer residues. 

Keep the “Seal wash solution” always warmed up using the heater prod, but make sure that the operating heater is immersed in solvent at least up to the half height all the time.

· Connect your column with guard column to the column compartment and connect the tubing to and from the detectors according to the specification of your experiment.

You must always use a guard column!

You must not use the Fluorescence detector for purely preparative runs, i.e. do not inject more then 10µl!

· Switch on the column compartment.

1. Click on the “column graphic” icon

2. Go to Set up column Thermostate…

3. Set your temperature. 

Note that the HPLC flow is usually directed only through the left thermostate block. If you want to use the right block in addition you have to connect the flow capillary to the right block heat exchanger too. 

4. Close window

5. Go to Control…

6. Check the ON button.

7. Click OK. The “column graphics” will eventually turn green.

· Close the purge valve of the pump and redirect the solvent flow through the column and the detector to the waste line. 

By doing so, you start washing off the storage solvents from your column. 

Make absolutely sure that there is no chance for precipitation!
Check for leaks! Wait for bubble free solvent flow!

· Set up the auto injector:

1. Click on the “syringe graphic’ icon

2. Go to Set up injector… and make your entries and click OK.

[Click on More>> for adjusting drawing and injection speed!]

3. Go to thermostate… , Choose temperature and click OK.

4. Place sample in the position of your choice in the auto sampler rack. 

5. Click on the “sample vial” icon and define sample position, name etc.

6. Click OK.

· Load your method or Program and save your LC method

1. Go to Method\Load method…

2. Go to Method\Edit entire method…

3. Click through all windows entering your specifications

4. Go to File\Save as…\Method and save your method under a specific name

For the fluorescence detector please use the “lamp on during run” mode only and prefer to use fluorescence detector in economy mode. 

This will increase the lifetime of the very expensive Xe-flashlamp.

1. Click on the “FLD graphic’ icon

2. Go to Set up FLD signal… 

3. Click on Full>>

4. Click on Special Setpoints…

5. Check “lamp on during run” and “economy”

6. Click OK

7. Switch to “Standard” mode only if an increase of the signal is necessary.

See also chapter Before you start….

· Start your run by clicking on the green START button on the upper left area of the screen.

5.4. While performing the experiment...

When you run the system...

Always make sure that your solvent bottles are well filled. Running the system dry will cause major damage.

When you interrupt your work...

In order to avoid damaging the pumps by crystallized salt, always keep the solvent moving through the system all the time! Use low flow (minimum 0.25ml/min) for longer breaks or overnight.

1. Click on the 'Do It' button and the data will be inverted.  Be sure to use the parenthesis around the negative 1 multiplier or Origin will not do it correctly.

For instance for most proteins showing a slow transition (h1/2(1 degree) passive mode is great.

High feed back would be used for lipids which have a fast transition (h1/2 is a small fraction of one degree). 

The higher the FB the more noisy the baseline as the thermal noise is increased.

5.5 Shut Down Procedure

· Heat up the “Rinse solution” by inserting the heater into the bottle.

Make sure that the operating heater is immersed in solvent at least up to the half height all the time.
· Fill your column with the proper storage solvents.

· Redirect flow by opening the pump purge valve

· Dismount the column ensemble and close the tubing path with connector.

· Stop the pump briefly

· Insert all solvent tubing lines (A,B,C,D) into the “Rinse solution” and cover the bottles as protection against dust. 

· Restart the pump

· Stop the “Seal wash” by inserting both tubing’s into “seal wash solution” and cover bottle with parafilm as protection against dust

· Redirect the flow back by closing the pump purge valve.

Check for leaks! Wait for bubble free solvent flow!

· Prepare your rinse sample:

· Fill a 1.5ml vial with warmed “Rinse solution” minimum 1.2ml using glass pipettes (find them beside UV/VIS)

· Cap the vial using the blue capper tool from the upper drawer

· Place this “Rinse Vial” into the autosampler.

· Specify the vial position (Click on vial icon and got to Set up injector…)

· Load method “a-end”

· Run the method (15 min)

· Print report, which will show up on the screen

· Write your name and date on printout and file it in the labeled letter tray.

You must run the a-end-method and supply printed report every time you use the instrument. 

The Keck Facility needs these print outs as documentation of maintenance compliance towards HP. 

· Shut down the software.

· LOG OUT THE SYSTEM THROUGH THE LOG COMPUTER!

· Unplug the solvent heater!

· Clean the work place. 

6. Using the HPLC with the fraction collector

The Keck Facility fraction collector is located next to the HPLC and is available for use by trained HPLC users.  

PLEASE NOTE: CLOSE SUPERVISION IS MANDATORY TO AVOID EXTENSIVE SPILLS AND LOSS OF SAMPLE MATERIAL!

Please use the following step-by-step list as a convenient guide for start up and shut down routine.  In addition, please refer to the fraction collector manual provided beside the instrument and feel free to ask the Keck staff for help or advice at any time. 

The Keck Facility fraction collector uses 13 x 100mm (9 mL) disposable culture tubes (Fisher Part #: 14-961-27).  We are happy to supply a limited number of the tubes, but please provide your own if you need a large number of them.

6.1. Fraction Collector-Before you switch anything on

NOTE:  The overflow funnel found in the last position of the collector rack us unable to drain properly with flow rates above 3 mL/min.  If you are using flow rates above this level you must reconnect the "After DAD Detector Collect" tubing to the HPLC waste tubing that is directed into the sink!!

1. With unit OFF, place collection rack onto fraction collector.  Make sure to align the notch in the center hole of the rack with the pin in the middle of collector base.

2. Load up to 200 tubes (Fisher #: 14-961-27) into the collector rack.

NOTE: WE RECOMMEND FILLING THE ENTIRE RACK SINCE-IT APPEARS TO BE EASIER TO PREVENT SPILLING THIS WAY. If you will be using fewer tubes than the rack accommodates, you should load the tubes into the rack starting at the next-to-last position (the last position is the overflow funnel).

3. After loading the tubes, place the polypropylene distribution plate over the tubes.  Make sure to align it correctly.

4. Check that the overflow funnel (last rack position) is aligned properly and that drain tubing from the fraction collector is directed to the sink or an appropriate waste receptacle. 

5. Attach the "After DAD Detector Collect" tubing to the fraction collector

6.2. Starting Collection – Full or partially filled Collector Rack

1. Set the Mode Selection Switch to desired countdown mode (0 = seconds, 1 = minutes) 

2. Set the interval selection switch to the desired countdown interval (0-999 seconds/minutes)

3. Turn on power using power switch on fraction collector (right rear)

4. FULL COLLECTOR RACK: Allow collector rack to advance until it stops at first rack collection position >> Turn power off again
5. PARTIALLY FILLED COLLECTOR RACK: Wind collector rack clockwise by hand until the tube guide is one or two positions before the tube where you want to start collecting.

6. Turn the unit back on and press the Advance/Reset button as required to bring your first collection tube into position under the tube guide.

7. Carefully align the collection arm/tubing position, and KEEP CHECKING AND ADJUSTING THE POSITION THROUGHOUT THE FIRST NUMBER OF VIALS UNTIL YOU ARE SURE THAT SPILLING IS LARGELY PREVENTED.

6.3. End of Collection

· At last collection position (normally occupied by the overflow funnel), the fraction collector will trigger the autostop switch and further rotation of the rack will be prevented.

The countdown display on the front panel will blink and any liquid that continues to flow from the column will be diverted to waste through the overflow funnel.

PLEASE NOTE THAT THE OVERFLOW FUNNEL MUST NOT BE USED FOR EXTNESIVE PERIODS OF TIME, SINCE IT TENDS TO LEAK.

· When you have finished, turn the unit off and reconnect the tubing to the HPLC.

· Clean the fraction collector to remove any spilled liquid(s).
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