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1. Instrument specifications

The manufacturers of the instrument have provided the following information

Model:

SX.18MV

Manufacturer: 
Applied Photophysics, UK

· Dead times:


2mm pathlength, regular light guide:
1.34ms to 1.37ms


2mm pathlength, special light guide:
0.85ms to 1.02ms


(Not owned by the Keck Biophysics Facility)


10mm pathlength, regular light guide:
1.18ms to 1.23ms

· Mixing time: 0.2msec

· Sequential Mixing (A+B)+C; A+B aging times 15ms- 1000sec (aging loop 115µl)

· Observable time base in single mixing mode: 5ms to 2000 seconds

· Observable time base in sequential mixing mode: 5ms to 2000 seconds

· N2 cylinder/bottle pressure for symmetric mixing: 8 bar =125psi (Info only: internally regulated to 4 bar, no user adjustment necessary)

· N2 drive pressure for asymmetric mixing: 2.5 bar (N2 cylinder/bottle pressure remains at 8 bar, insertion of external valve for down regulation to 2.5 bar) i.e. you must down regulate pressure to sample unit (manual page 38)

· Lamp: (ozone producing) 150 W Xenon lamp (UV cut off 205nm)

· Monochromator: 200-(beyond)800nm, Bandpass continuously variable 0.5-37nm

· Reaction cell volume: 20µl (10x2x1mm)

· Analog-digital-converter  in workstation: time base selectable (5-2,000ms, limited by 10(s digitization rate)

PMT detector measurements

· Detector linearity: single monochromator/Absorbance PMT: up to 1.5AU 

· Detector linearity: dual monochromator/Absorbance PMT: up to 2AU 

· Absorbtion offset fixed: 4V

· PMT’s only linear at gain >200V

CD detection range: 218-650nm

Diode Array measurements

· Optimal: 400-750nm (feasible 300-1050nm)

· Detector linearity: up to 2AU

Polarization/Anisotropy: 


· Excitation from 220nm upwards 

· Emission 300 to 600nm

· Sensitivity: 2µM/50µM Fluorescein     (without/with offset) 

Software specifics: 

· Maximum of 77 groups in one directory

· (~100 files fit on one floppy disk)

· Pro-K (Windows 95/98/NT) software is available from the Keck staff

2. Supplies available from Keck Facility

The following list is a list of items about which users most frequently inquire:

Drive syringes: several 2.5ml syringes and one 250 µl syringe

Optical cut-on filters (( 25mm(3mm):  305nm (#2), 320nm (#2),

 
  338nm (#1), 348nm (#1),


  385nm (#1), 530nm (#2),


  645nm (#1)

Stop syringes: 2.5 ml and 1ml (Advantage of improved quality of data trace, particular at the early parts of the kinetic trace and hence, the calculated instrument dead-time is further improved)

3. Things to consider in advance

· Decide on the instrument configuration you will need for your experiment and make sure that all accessories needed are available (filling syringes of correct size, emission filters, etc.)

· Prepare the concentration of your sample appropriately. For absorbance measurements the reading should be between 0-1AU, for fluorescence measurements less than 0.1AU.

· Consider the correct pathlength. The cell dimension are 10x2x1mm, cell volume: 20µl. The pathlength applicable depends on the hardware arrangements of the detectors around the cell.  Remember the fluorescence requires 2mm excitation pathlength. Refer to the manual or the graph attached to the front of the sample unit for your orientation.

· Sign up on-line with your name and telephone  (Keck web site)
4. Supplies to bring for your experiment

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

· Safety glasses, protective clothing

· Several plastic syringes for filling water, reagents and cleaning solutions into the drive syringes

· Razor blade and/or scissors

· Several clean beakers 

· Methanol, preferable in squeeze bottle

· Plenty of paper towels 

· Kimwipes, cotton tips

· Floppy disk for data

· Degassed reagents, including 50ml distilled water 

5. How to operate the Stopped Flow Instrument

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 the well-written manual. 

5.1. IMPORTANT Operating Instructions

· The pneumatic drive must never  be operated  when there is a gap between the syringe plungers and the drive ram 

· The pneumatic drive must never be operated  with a gap between the stop syringe plunger and the copper leave trigger

· Adjust the input pressure correctly: 8 bar (125psi) input for symmetric mixing, 2.5 bar (37.5 psi) for asymmetric mixing (syringes of different sizes are used, e.g. 2.5ml and a 250(l syringe) set using the auxiliary / external regulator

· The drive must not be used to fire a single drive syringe
· Never thermostat the unit below 1.5 °C when using aqueous solution.

· Never connect or disconnect any electrical leads, when the unit is under power.

· Do not use HF in any form with the instrument

· The leads of the igniter must be connected to the lamp housing when activating the igniter.
5.2. Before you switch anything on

· Follow the Keck Radiation Safety rules

· Arrange the hardware configuration you need for your experiment (Be sure that everything is switched off and that the lamp is cool)

· Confirm that the leads of the igniter are connected to the lamp housing.

· Confirm that all grounding straps are connected

· Assure firm stand of sample unit (The sample handling unit sits on a trolley support plate.  A firm and leveled position is established by lowering all 4 base plate screw until they just touch the table. Hand tighten only.)
· Fill out the configuration Log Sheet

· Insert plungers into the drive syringes

· Fill reservoir syringes with degassed & distilled water and attach to the ports on top of sample handling unit

· Flush cell and stop syringe with water expelling all bubbles by operating the “Stopped-flow-circle” manually

· Adjust the “total flow volume”:

· Turn the knurled volume adjuster of the stop syringe to the zero position (turn counterclockwise until you feel resistance and the metal block beneath the stop syringe begins to follow your turning movement) Do not use excessive force.  The thread beneath knurled volume adjuster should be visible in its full length of almost one inch.

· Turn the knurled volume adjuster back approximately a quarter of a turn until the screw hole points towards you and can serve as orientation or guide.

· If using 2.5ml stop syringe:  Turn the knurled adjuster 1 full turn clockwise in order to set a total flow volume of approximately 30+47µl, 2 full turns for 30+94µl etc. (no turn=zero offset=30ml)   For 1:1 mixing the recommend minimum total shot volume is 120(l (i.e. 2 turns of the adjuster=62(l/reagent). 

· If using 1ml stop syringe: Turn the knurled adjuster 2.5 full turn clockwise in order to set a total flow volume of approximately 30+47µl, 5 full turns for 30+94µl etc. (no turn=zero offset=30ml)    For 1:1 mixing the recommend minimum total shot volume is 120(l (i.e. 2 turns of the adjuster=62(l/reagent). 

· Please note: 

· by increasing the shot volume you will be able to improve the instrument dead-time. This improvement is very small amount, normally not enough to justify the additional reagent volumes required.

· The actual volume can be measured using the left hand sequential mixing ram. Simply click on "Profiles" after firing off a shot with the left hand sequential mixing ram and the software will tell you what volume was pushed through the system.
· Exchange water presently in the system with reference solution of your experiment (buffer) by operating the “Stopped –Flow-circle” automatically 

· Fill the stop syringe fully until stop plunger touches stop contact (copper leaf trigger below plunger)

· Fill drive syringes

· Confirm that all three valves are in the drive position

5.3. Start up Procedure

· Start the lamp:

· Disconnect N2 tubing from the lamp

· Open the N2 tank

· Adjust the N2 flow by turning the brass regulator in the gas line behind the sample unit (low flow - a slow trickle of gas)

· Reconnect gas tubing to lamp housing and purge for at least 15 minutes

· Turn on the lamp power supply unit [PSU (rear switch, left side)] and wait 10 seconds for fan to start

· Start the lamp by pushing the green igniter button on the front of power supply 

· Check proper lamp operation:  Remove the teflon screw on the lamp housing wall facing the monochrometer No I and view the light. Hand tighten the screw)

· Note the time in the lamp log sheet

· Allow the lamp to warm up for 30 min

· Log on using the Keck Logon Terminal

· Turn on the computer monitor (front switch)

· Turn on the computer and wait for it to boot (front switch)

· Turn on the channel 1 photometric control unit (rear switch, left side)    

· Turn on the channel 2 photometric control unit (rear switch, left side)


· Turn on the CD control unit (rear switch, left side) 

· Turn the printer on and set printer switch box to “Stopped-Flow” instead of “PC1”

· Turn on the sample handling unit (rear switch, left side)

· Turn on the water bath (if applicable)

· Turn on the channel 1 monochromator (rear switch, right side) and wait for it to return to home position

Feel motor vibration with your hand laying flat on top of the housing and wait for vibrations to ease.

· If used: Turn on the channel 2 monochromator (rear switch, right side) and wait for it to return to home position 

· The second monochromator is necessary for CD measurements or absorption scanning studies below 250nm or for fluorescence scanning)
· Start the !SX18.MV software by double left mouse click on the icon

· Double check:
· that there is not a gap between the syringe plungers and the drive ram 

· that there is not a gap between plunger and the copper leave trigger

· the input pressure is correctly set (8 bar (125psi) input for symmetric mixing, 2.5 bar (37.5 psi) for asymmetric mixing

5.4. Shut Down Procedure

· Close the !SX 18.MV software using the Quit button

· If used: Switch off the channel 2 monochrometer  (rear switch, right side)

· Turn off the channel 1 monochrometer  (rear switch, right side)

· Turn off the sample handle unit (rear switch, left side)

· Turn the printer off and set printer switch box to “PC1” instead of “Stopped-Flow”

· Turn off the CD control unit (rear switch, left side) 

· Turn off the channel 2 photometric control unit (rear switch, left side)


· Turn off the channel 1 photometric control unit (rear switch, left side)    

· Turn off the computer (front switch)

· Turn off the computer monitor (front switch)

· Switch off the Lamp power supply (power switch in the back) which turns off the lamp

· Note the time in the lamp log sheet

· Log out using the Logon Terminal

· Switch off the gas flow by closing the main valve of the gas cylinder (Note: it will take a few minutes before the pressure decreases)

· If applicable: Switch off the gas flow for the anaerobic accessory

· If applicable: Turn off the waterbath and drain the sample unit chamber by unscrewing the small screw on the top of the stopped-flow cell block. Be certain to tighten the screw after the fluid drains out of the chamber.   

5.5 Cleaning Procedures

· Flush all drive syringes vigorously with a cleaning solution which cleans off your reagents (for instance water)

· Flush the cell and the stop syringe vigorously with a cleaning solution which cleans off your reagents (for instance water)

· Clean your cleaning solution off with extensive amounts of distilled water

· Empty all drive syringes and stop syringe

· Fill one drive syringe with water/20%methanol  mixture and flush cell, tubing and stop syringe several times with it.    Water/methanol should fill the cell and function as anti-bacterial stand-by solution.

· Empty drive syringes and stop syringe again

· Take out the plunger from the drive syringes, dry them and store them in the plastic drawer of the supply box beneath the table.  Be very careful no to allow spillage into the drive ram transducer area.

· Flush Methanol (using squeeze bottle) through all drive syringe ports

· Clean unit and table

In addition you may consider the following cleaning procedure suggested by Applied Photophysics Ltd.:

Cleaning is generally performed in three steps.

· Using 10 ml reservoir syringes flush the drive syringes with at least 30 ml of distilled water

· Fill the drive syringes with fresh distilled water. Turn the control valves to the drive (forwards) position. Set the number of shots in NewData to 20. Set the time base to the fastest linear timebase available. Set the triggering to external trigger. Make sure that there is no gap between the drive ram and the syringe plungers. Click on Acquire. 20 shots of water/water will be fired through the optical cell and flow lines.

· Refill the drive syringes with distilled water. Turn the control valves to the drive (forwards) position. Completely empty the stop syringe. Push the drive ram up, by hand, until the stop syringe is full. Repeat the above steps at least three times.

This will ensure that the cell is reasonably clean after normal chemical use. Biochemists, particularly those using proteins, may wish to periodically clean the system more thoroughly using the above procedure with 2M Nitric acid, followed by distilled water, followed by 1M NaOH, and finally using distilled water again. This should clean out any old protein lest in the flow circuit.   

If this procedure is insufficient then it may be necessary to leave 2M Nitric Acid in the cell and flow circuit overnight to remove particularly stubborn deposits.

6. General Tips

· Expel all bubbles carefully from the filling syringes. If a bubble gets caught anywhere in the ”stopped-flow-circle” causing bad data you may need to spend a longer time to flush it out

· Pay attention to the lamp shutter position

· When using reagents of different density, fill more dense solution always into drive F. 

· Excitation light must enter the cell from the bottom (ports C or D – preferably port D) and emission light exits to the top (ports A or B – preferably port B or rear of cell block). Arrange the light guides accordingly

· Be aware of photo-degradation when using slit width. Tryptophan exhibits photo-degradation when the slit width is set > 0.5mm (2.3nm bandpass)   (Applied Photophysics hardware manual page 21)    

· Notice that only 77 groups can be stored in one directory , e.g.  \harddisk\     If you try to create one too many it will give you a error message and you will have to delete another group before proceeding

· You should not run any PMT (detector) at a voltage lower than 200V (PMT Gain), since detector linearity is not guaranteed below this voltage.

· Consider decreasing the slit width in order to be able to increase the PMT gain and still level your signal appropriately

· Be aware of the inner filter effect for fluorescence measurements.   Signal intensity is only directly proportional to the concentration if absorbance in the optical path length is restricted to 0.1AU (for instance about 130µM tryptophan concentration).  Inner filter effects can be minimized by exciting the sample along the 2mm pathlength.

7. Measuring Dead time and flow volume

While the instrument manual details an approach used for instrument testing involving defined reagents and conditions the following quick check can be used with all type of reagents under all conditions, and is therefore ideally suited for testing our your specific experiment:

· Replace left drive ram with sequential mixing drive ram This drive ram is differently designed and will move the transducer (white knob beneath the drive ram) when fired.

· Prepare the instrument for measurement (firing)

· Specify in the software the type of syringe used by right clicking on SX MODE 

· Fire

· Click at PROFILES: View actual volume pushed through and the estimated dead time the estimated dead time displayed is 0.2ms longer than your true dead time, since it assumes instantaneous mixing (mixing time of instrument 0.2ms = time for reagents to travel through tubing to mixing cell)

8. Fluorescence measurements with PMT - Tips

The manufacturer recommends to use the OverSamp (over sampling) function all the time. As a result the instrument will sample datapoints as quickly as possible and average them to 1,000 data points thereby creating a smoother signal compared to simply acquiring 1,000 data points without having OverSamp switched on.

You will have to choose the PMT gain according to the fluorescence intensity level of your sample. 

· Filling the “ stopped-flow-circle” with your most intense (fluorescent) sample and adjust the PMT gain to a signal level of -4V (analog emission signal!)

· Now use the offset to bring the signal reading back to zero.

· Make a note of the PMT gain for future reference, and start you measurements using lower concentration levels. 

· You must not change the PMT gain anymore, using just the offset to reset the shifting signal level to zero. Fluorescence data are only quantitatively comparable (within limits) if acquired at the same instrumental settings. 

· For fluorescence studies the 2mm pathlength is preferred for excitation.

9. Absorbance measurements with PMT - Tips

Depending on your application the following tips given by former users of our instrument might work for you or not. 

· Prepare the concentration of your sample appropriately. For absorbance measurements the reading should be between 0-1AU
· Consider the correct pathlength:  If you use the Absorbance PMT, the pathlength is 2mm or 10mm.

The cell dimension are 10x2x1mm, cell volume: 20µl. The pathlength applicable depends on the hardware arrangements of the detectors around the cell. 

· Users found that slit widths of 0.5mm work well. Anything higher is causing noisy  not reproducible data

· In order to zero a single absorbance readings (while your reference solution is in the cell) click “Auto-PM”. The absorbance reading (upper left corner) should go to zero or close to zero (-0.002  - 0.002).   You may want to write down the PMT gain it zeroed the reference for future reference.

· It is important not to alter the auto-PMT voltage after filling the system with your sample reagents.

· A better way of baseline correction than zeroing at a single wavelength is to take a reference scan (option: ScanData). Set the range at first, and then press “Ref Scan”. The PMT gain will be adjusted automatically. You will be able to save this reference scan.

Further details can be found in the back of the software manual in appendix VII, section 5.

· Note that the quality of the reference scan is crucial and great attention should be paid to acquiring a good one

· When collecting absorbance data MAKE SURE that the display scale is set to the highest value (0-2AU). If your readings goes off-scale on the display as it collects, it will not rescale afterwards, i.e. the data off scale will just be lost.  You should move to a more sensitive range after determining the absorption change that is being monitored.

10. Anaerobic measurements 

You may disregard the use of tonometers as suggested in the manual. This setting is not practical for biochemical applications and is not recommended by the company anymore.  An alternative anaerobic protocol can be obtained by contacting the Customer Care Department at Applied Photophysics Ltd (Dr. Simon Senior : techsup@apltd.demon.co.uk.)

10.1. Accessories needed

In order to run experiments under anaerobic condition on the stopped flow instrument you will need to acquire some accessories. These items are considered as consumables and are therefore not supplied by the Keck Facility.

· Gastight syringes

The following type ordered through Fisher Scientific has worked well for former users:


10ml gastight syringe Hamilton 1005TLL #81520
fisher #1368497

5ml gastight syringes Hamilton 1010TLL #81620
fisher #1368496

· Sodium hydrosulfite (sodium dithionite)

The following type has worked well for former users:

Sigma cat#S1256

· Access to a glove box (nitrogen atmosphere) for preparing your samples under anaerobic condition. 

10.2. Anaerobic measurements – procedure

· Prepare the instrument: The “stopped-flow-circle” of the instrument is soaked in a strong reductive solution of sodium dithionite in order to extinguish traces of oxygen.

· Prepare a solution of 250mM sodium dithionite in a glove box (nitrogen atmosphere) using water that had been purged with an inert gas (nitrogen or argon) for about 20minutes

· Fill gastight syringes with the sodium dithionite solution (one for each syringe port of the instrument used), expel bubbles, and cap syringes with septum or something similar appropriate.

· Fill the “Stopped-flow-circle” of the instrument with the sodium dithionite solution using the syringes prepared. 

· Move quickly when uncapping the syringe and connecting it to the filling ports!

· Flush the system as usual and leave the filling syringes filled and the gastight syringes attached as a final position.

· Let the instrument soak overnight (tested as sufficient by former users), or just for 2-3 hours (Should be enough according to company)

· Prepare ~100ml water (distilled),  ~100ml of your reference solution (buffer) and your sample solution using the same procedure used for preparing the sodium dithionite solution

· Flush out the sodium dithionite solution by replacing it with water (Do this thoroughly!)

· Exchange the water with your reference solution

· Attach the anaerobic accessory beneath the filling syringes of the sample unit, and open the attached nitrogen tank.   The flow has been set by the Keck staff and should not be adjusted.

By using the anaerobic accessory you purge the lower part of the filling syringe continuously with nitrogen. This  prevents oxygen from entering the filling syringes by leaking through the teflon plunger tip. All other connections of the stopped flow instrument are made out of the material called PEEK (Polyetheretherketone), which has been shown to be very strongly oxygen impermeable.

· Start the instrument 

· Do not forget to close the nitrogen tank after finishing your experiment!

10.3. Recommended test reaction

Working successfully under anaerobic condition is a matter of practice. Therefore, we recommend you to test your own settings and skills by using the following inexpensive test reagent prior to using your precious sample. 

Coenzym B12
Sigma cat#C0884

25g ca $13

Prepare a fresh solution containing 0.3mM solution of B12 in phosphate buffer, pH 7.4. B12 is very air-sensitive and anaerobic conditions can easily be detected by observing the UV/VIS absorbance spectra (use Scandata option). Oxidation is detectable by observing absorbtion at 350nm, for instance. Please refer to the spectra attached in the Appendix, which have been kindly supplied by John S. Magyar. 

Please note that B12 is also light sensitive, and should be prepared freshly (bright red) An oxidized solution has a brown appearance.

11. Info on the Web

	www.upchurch.co.uk
	PEEK-plastic

	http://www.apltd.co.uk/
	Applied Photophysics Ltd.

	http://conweb.acns.nwu.edu/helpdesk/
	

	http://www.cybervillage.co.uk/acorn/
	News from Acorn-computer

	ftp://ftp.xemplar.co.uk/pub/acorn/printing/newPDFs/
	new printer-software

	techsup@apltd.demon.co.uk
	APL Technical Support
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