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1. PURPOSE
This SOP is to guide users in safe and effective operation of the Shimadzu HPLC in the Kenis group.

2. SCOPE
All users of the Shimadzu Nexera HPLC in RAL 220 are to use this SOP anytime they operate the instrument for the purpose of collecting chromatograms from samples. Data analysis is not part of the scope of this SOP.

3. DEFINITIONS
· Secondary containment: A container, usually plastic, designed to catch drips or spills of waste being poured into the primary waste container (“jerrican”)
· Jerrican: Large waste container used to hold waste, typically in secondary containment
· LabSolutions: the software that enables control of the HPLC hardware.
· Chromatogram: the primary output of the HPLC. Contains peaks of varying sizes, corresponding to concentrations of particular molecules.
· Mobile phase: the liquid that circulates through the instrument, typically found external to the instrument in a large bottle. Mobile phase is selected based on compatibility with a particular column.



4. RESPONSIBILITIES
Role: Super-user (current super-users: Rachel Gaines, Lauren Harris, Abi Bradley)
Duties:
· Maintain HPLC, including periodic column cleaning 
· Replenish mobile phase as needed
· Set user time limits and instrument usage parameters
· Train new users on instrument operation

Role: User
Duties:
· Sign up for HPLC time following rules set by super-users
· Report any issues to super-users

5. SAFETY
Hazards: 
RED: None
YELLOW: Concentrated sulfuric acid spills during mobile phase formulation (super-users only)
GREEN: Mobile phase and sample spills; glassware breakage (all users)
PPE Required: 
Safety glasses and gloves required for all users. For formulation of mobile phase, lab coats and safety glasses with side shields required for super-users.
Emergency Procedures: 
Concentrated acid spills should be cleaned up using the acid spill kit. If uncontainable, large, or any danger occurs (floor shifting, etc.), evacuate the lab and call 911. If concentrated acid spills onto super-users or bystanders, they must use the safety shower and/or eyewash.
Broken glassware should be safely swept up using a broom and dustpan. Any cuts should be bandaged using the first aid kit in RAL 216. 
Mobile phase and sample spills, if less than 50 mL, should be cleaned up using paper towels. If spills get on users, they must use the safety shower and/or eyewash as appropriate. If larger spills of mobile phase occur, use the acid spill kit to safely absorb the mobile phase. 
6. MATERIALS & RESOURCES
Prepared HPLC samples in 2mL glass vials with septum tops
Extra mobile phase
LabSolutions software installed on an updated computer
Shimadzu Nexera HPLC system with CBM-40, RID-20A, SPD-40, CTO-40C, LC-40D, SIL-40, DGU-403 modules, connected to the computer with LabSolutions software

7. DATA COLLECTION, DOCUMENTATION, & REPORTING
Data collected: HPLC chromatograms; user log information 
Method of data collection: Chromatograms collected through LabSolutions software; user log information collected in the BatchBook spreadsheet
Quality control: Calibrations should have been performed on relevant compounds prior to full user runs. Check standards (samples with known concentration of a particular compound) can be used throughout the runs to ensure data quality. “Flush” methods can be used to periodically clean the column, especially in larger/longer runs.

8. REFERENCES
· “HPLC Calibration Prep and Analysis” SOP
· HPLC operation YouTube videos









9. PROCEDURE
1. RESTART THE COMPUTER! 
a. Use “Win-X” and arrow keys to navigate to “Shut Down or Sign Out” -> enter        ->restart -> enter
b. OR “ctrl-alt-delete” -> Restart (power button in bottom right)
2. Check waste (in cabinet below HPLC). If liquid is above the yellow line, empty the waste into the secondary jerrican. 
a. Disconnect waste jerrican from HPLC by pressing the dark gray button on the side of the white circular inlet port. The inlet port can be left dangling.
b. Remove the HPLC jerrican and the secondary jerrican (labeled “HPLC Waste”) from the cabinet. Ensure that the secondary jerrican remains in secondary containment. 
c. Open the secondary jerrican lid.
d. Open the HPLC jerrican.
i. Attach the front “claw” (it is attached to a circular silver lid with a “WARNING” sticker on it) to the thin bar in the middle of the handle. 
ii. Flip the back claw up. 
iii. Push the handle down and towards the back claw (this will require some force, don’t be afraid to push hard!) – attach the back claw to the thin bar in the middle of the handle. It should sit next to the front claw.
iv. This will raise the circular silver lid with the sticker and open the jerrican (you should see a silver mesh underneath the lid – this is a filter to make sure any particulate matter doesn’t get through the HPLC jerrican.) 
e. Pour the liquid in the HPLC jerrican into the secondary jerrican. 
f. Close the lid to the secondary jerrican and return it to the cabinet, keeping it in its secondary containment.
g. Close the HPLC jerrican by pushing the handle towards the back claw and releasing the back claw from the handle. Pull the handle towards the front claw and release it from the handle. The handle should now move freely.
h. Return the HPLC jerrican to the cabinet. 
i. Reconnect the HPLC jerrican to the HPLC by pushing the inlet port back into the piece with the gray button. You will hear a “click” when it is fully inserted.
3. Check the mobile phase volume level.
a. Ensure that the sinkers (dark gray cylinders) are completely submerged in the mobile phase and sit at the bottom of the bottle.
b. Top off mobile phase if necessary. 
c. Do NOT top off mobile phase after starting the HPLC.
4. Turn on the HPLC.
a. If the HPLC software is closed:
i. Open LabSolutions (gold icon on the desktop).
ii. Click “OK” – there is no password.
iii. Select “HPLC” – this should open Realtime Analysis (a screen with a graph on the top and HPLC parameters on the bottom.) You will hear a beep.
b. Either (1) click the “startup” icon (it has a small red sun on it) or (2) in the top menu bar, navigate to Instrument -> Startup
c. Ensure the time on the popup has passed, and select OK. You do not need to open a method file at this point.
d. You will hear several noises (“singing”) from the HPLC. This is your confirmation that the instrument has turned on.
5. After 15-20 seconds of startup, check that the instrument is running properly.
a. The “Connect” light on the CBM-40 (top right hand module) is on and white.
b. All modules (RID-20A, SPD-40, CTO-40C, LC-40D, SIL-40) have illuminated green light bars.
c. The “Control” light on the DGU-403 is on and green. (The Error light will blink red during initial startup, so don’t panic and give it a few more seconds!)
d. If any of these lights are NOT as described above, shut down the instrument (Instrument -> Shutdown) and contact a super-user immediately.
6. After confirming the instrument has started up correctly, TURN THE PUMP OFF. 
a. Underneath the graph on the Realtime Analysis screen, there is an icon labeled “Pump.” If the pump is on, the “Pump ON” button will be blue.
b. Click the “Pump ON” button to deactivate the pump. (It should turn gray.) 
c. Note: the button label WILL NOT change: it will ALWAYS say “Pump On,” regardless of whether it is on or off. Check the COLOR, not the word!! (This applies to all of the other icons and their respective buttons as well.)
7. Download your method and prepare for autopurging.
a. Navigate to File -> Open Method File -> the folder containing your method.
b. Double-click your method. This will open a screen with many different tabs and parameters, which should NOT need to be changed. 
c. Click “Download and Close” in the bottom right.
d. After a couple of seconds, confirm that the pump is still off.
e. Check that the column oven is ON.
i.  Underneath the graph on the Realtime Analysis screen, there is an icon labeled “Oven.” If the oven is ON, the “Oven ON” button will be blue.
ii. If the oven is off (button is gray), turn it on by clicking the “Oven ON” button.
iii. If you cannot turn the oven on, double-check that you have selected the correct method.
f. Check that you have the correct slot selected.
i. Most non-glycerol users will use slot 1. 
ii. The “Oven” icon has 6 different slots. The slot in use is highlighted in a particular color.
iii. If you are using slot 1 (most users use this slot!!), the bar next to the number “1” will be lit up in a royal blue color.
iv. Other slots have different colors. If your slot is not royal blue or slot 1, double-check that you have selected the correct method. 
v. TURN THE OVEN ON
vi. Remove the requisite number of trays from the autosampler, so you can load your samples while the instrument is purging.
8. Purge the HPLC.
a. Underneath the graph on the Realtime Analysis screen, but above the icons for each part of the instrument (Pump, Oven, etc.), there is a dark gray bar with many colored buttons.
b. Click the third button from the left, labeled “Autopurge.”  
c. This will bring up a dialog box asking if you wish to perform the autopurge based on your method’s settings. Select “OK.”
d. The autopurge should take 30 minutes to complete. DO NOT OPEN THE AUTOSAMPLER WHILE THE INSTRUMENT IS PURGING!!!!
9. Prepare for your run while the instrument is purging.
a. Load your samples into the trays you removed in Step 6(f)v.
b. Fill out the Batch Book.
i. Navigate to the desktop of the computer and select “BatchBook_XX” (where XX is the current semester – e.g., “BatchBook_Fall2023”). 
ii. Navigate to the end of the excel file and create a new sheet. Label it with the date in the following format: YYYYMMDD (e.g., 20231201). If there are multiple runs on the same day, add an underscore to the date with your initials (e.g., 20231201_RNG). 
iii. From the previous sheet, copy the first row (column headers). Paste this into the first row of your new sheet.
iv. Copy the Sample Type -> end columns into the second row.
1. If you have run the HPLC before:
a. Navigate to a previous sheet of yours. 
b. Copy part of the second row of data, starting with the column labeled “Sample Type.”
c. Paste this into the second row of your new sheet.
2. If you have not run the HPLC before:
a. Navigate to any previous user’s sheet. 
b. Copy part of the second row of data, starting with the column labeled “Sample Type.”
c. Paste this into the second row of your new sheet.
d. Open File Explorer and navigate to your HPLC method.
e. Right-click on your method and select “Copy as Path.”
f. Navigate back to your excel sheet and paste the path into the column labeled “Sample Method.”
v. In the second row of your new sheet, under Tray Name, input the number of the tray (either 1, 2, or 3) in which your first sample is located. 
vi. In the second row of your new sheet, under Vial Name, input the number of the vial (1-54) in which your first sample is located.
vii. Sample Name and Sample ID are the labels of your samples. You can choose how to name these, as long as you do so in a way that makes sense. As an example, Rachel does the following:
1. Sample Name = [experiment name] (e.g., DOE1)
2. Sample ID = [cell potential] (e.g., -0.2V)
3. This naming system means that her experiments are sorted by name first, and then labeled by cell potential: DOE1_-0.2V, DOE1_-0.4V, etc.
viii. Fill out each row for as many samples as you have.
ix. After filling out the name of your last sample, propagate the “Sample Type” -> [end] columns all the way down your sheet.
x. DO NOT FORGET THIS LAST STEP!! After your last sample, add another row with the Vial Name set to -1. Note that this is NEGATIVE ONE. Give this row a sample name such as “flush” and sample ID such as “xx.”
xi. Find your FLUSH method in the same way as you did for Step 8(b)iv. Paste it into the last row that you made in Step 8(b)x.
xii. Copy and paste the rest of the columns into the flush row. 
xiii. YOU MUST ALWAYS HAVE A FLUSH AT THE END OF YOUR RUN, AND IT MUST ALWAYS BE SET TO A VIAL NUMBER OF NEGATIVE ONE.
xiv. Save the Batch Book
10. After the instrument has completed purging, test the pump flow.
a. After the autopurge has completed, let the instrument run for 10 minutes.
b. During this time, return your sample trays to the autosampler. Check to make sure they’re in the correct orientation! 
c. After 10 minutes, check in the Realtime Analysis graph to ensure the pressure is stable. 
d. If you cannot see the end of the pressure graph (blue line):
i. Left-click in the graph and draw a box – this will zoom in on the graph. 
ii. On the zoomed-in graph, right-click and select “Rescale to show all.”
iii. The graph should zoom back out to the proper location.
e. After Step 9a-c, navigate to the icon in Realtime Analysis labeled “Detector B.” 
i. Underneath Detector B, click the button labeled “Purge” (it will turn blue.)
ii. Let the instrument flow for 10 minutes. 
f. Check to ensure the pressure is stable.
g. After Step 9e-f, click the same button from step 9e (it will turn gray). Let the instrument flow for 10 minutes.
h. Check to ensure the pressure is stable.
i. IF THE PRESSURE IS NOT STABLE, DO NOT USE THE INSTRUMENT. CONTACT A SUPER-USER IMMEDIATELY. (There is either a leak or a clog in the system.)
11. Balance and zero the baselines of each detector.
a. Under the icon labeled “Detector A,” click the button labeled “Zero.” (It will turn blue for a second, and then turn back to gray.)
b. Under Detector B, click the button labeled “Balance.” (It will turn blue for a second, and then turn back to gray.)
c. Double-check that your Column Oven is on and up to temperature.
12. Start your batch!
a. In the center of the dark gray bar beneath the graph, there is a teal button labeled “Quick Batch.” Click this button.
b. In the popup, there is a spreadsheet at the bottom. Click into the second cell, and then click back into the first. (This just allows you to copy and paste everything from your BatchBook.)
c. Open your BatchBook spreadsheet and copy everything from the second row down. Do not copy the top row (column labels)!
d. Navigate back to Realtime Analysis. Paste your information into the spreadsheet at the bottom of the Quick Batch popup.
e. Double-check that the diagram at the top right of the Quick Batch popup matches where your vials are in the instrument.
f. Click “Start.”
g. On the popup, click “OK” again.
h. Navigate to your folder and name your batch file. Click “Save” and your batch will start!
13. QUEUE YOUR SHUTDOWN!
a.  In the dark gray bar beneath the graph, there is a button labeled “Shutdown.” Click this button.
b. Click “Ok” in the popup.
c. Double check to make sure you have enough mobile phase to complete your run.

Example developed by Rachel N. Gaines. Last updated 2025-11-16.
