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	KingFisher Flex Maintenance and Troubleshooting 


	
Purpose
	
This procedure provides instructions for maintenance tasks performed on the KingFisher Flex 96 well extraction platform.

	
Policy Statements
	
This procedure applies to technical staff performing testing on the KingFisher Flex.


	
Special Safety Precautions

	
Microbiologists/virologists are subject to occupational risks associated with specimen handling. Refer to the safety policies located in the safety section of the Microbiology and Virology Policy Manual and the Molecular Biology Manual:
· Biohazard Containment
· Safety in the Microbiology/Virology Laboratory
· Biohazardous Spills
· Safe Work Practices in Molecular



	Materials
	

	Reagents
	Supplies
	Equipment

	· 5% Extran
· 70% ethanol
· Distilled water
· 100% ethanol
	· Absorbant Cloths
· Paper towels
· 1000 μl tip rack
· 2 ml safe-lock microcentrifuge tube
· Buffer Bottle
· Alcohol based disinfection wipes
· Pressurized air
	





	

	

Procedure
	

Daily
Shutdown and restart the instrument:
1. Flip the switch on the left side of the instrument to turn it off and on.

Clean the instrument: 
1. Wipe down the instrument surface, turntable, shield plate, and display areas daily with 5% extran followed by 79% ethanol. 
NOTE: The keypad has a wipe-clean surface.
NOTE: The shield plate is autoclavable (at 1 bar pressure and 121°C for 20 minutes).


2. Plastic covers and surfaces can be cleaned with extran followed by 79% ethanol. 
NOTE: If any surfaces are contaminated with biohazardous material, saline solutions, solvents, acids, alkaline solutions, or dust, immediately clean with extran followed by 79% ethanol. 
NOTE: Low pressure compressed air can also be used to clean the outside of the instrument and the turntable.

Weekly 
Cleaning the turntable 
1. Keep the turntable surface clean to avoid dust and dirt entering the instrument. 

2. Clean the turntable surface and black spill shield at least once a week using a soft cloth soaked in 5% extran followed by 79% ethanol.

3. Detach the turntable for cleaning (Figure 5–49 through Figure 5–51). Unscrew the two finger screws (Figure 5–49). 
NOTE: the screws still remain attached to the turntable when the screws are unfastened. If you have spilt infectious agents on the turntable, clean it with a cloth dampened with 5% extran followed by 79% ethanol. 

4. Clean the black spill shield (Figure 5–51) and the turntable using a soft cloth or tissue paper soaked in 5% extran followed by 79% ethanol.
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Lift the turntable off (Figure 5–50).
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5. When you replace the turntable, insert the turntable so that you place it first onto the aligning stud. Then fasten the two finger screws. 

NOTE: You can gently rotate the turntable while the instrument is switched off.

Cleaning the heat block
1. [bookmark: _GoBack]Wipe with 5% extran follow by 70% ethanol (see removal procedure below). 

As Needed:
Cleaning the magnetic rods 
1. If required (spills or visibly dirty), wipe the magnetic rods using a soft cloth or tissue paper soaked in 5% extran followed by 70% ethanol.

Caution The KingFisher Flex should not be kept in close proximity to magnetic tapes, computer discs or other magnetic storage systems, such as credit cards, as these can be damaged by the strong magnetic field of the KingFisher Flex heads. 

NOTE: Do not hold the KingFisher Flex heads close to a PC display, since this may cause damage to the display. Do not use metal tools when handling KingFisher Flex heads. Be careful not to break the magnets while cleaning.

Warning This product contains very strong permanent magnets.  People wearing a pacemaker or metallic prostheses should not use this product. A pacemaker or prostheses may be affected or damaged if it comes in close contact with a strong magnetic field.


Installing the tip shield 
1. Remove the plastic cover. 

2. Place absorbent or kim wipes on turn table openings to prevent loss of screws.

3. Insert first screw in one hole, then place tip shield under and partially tighten.

4. Add second screw and tighten both completely. 

Changing the heat block 
1. Using the arrow keypad, move right to the red tab. 

2. Select maintenance protocol (wrench) then press “Ok”.

3. Choose “Change_heatblock” protocol and press “Start”.

4. Wait until the heat block platform rises out of the opening. 

5. Center the heat block on silver platform and press down to click into place.
NOTE: the heat block and be inserted in either direction, with pegs facing down. 

6. Press “Start” to complete the installation.

Installing the magnet head and checking the tip comb
1. When taking out the magnet head (from the box or instrument), do not handle from magnetic pins.

2. Using the arrow keypad, move right to the red tab and select maintenance protocol, then “Ok”.

3. Choose “Change_magnet” protocol and press “Start”.

4. Once pins are aligned, slide the block horizontally into holes towards the back of the arm assembly until you hear a click. (side with 2 pins slides in first).

5. Press “Start” to complete the magnet install. 
NOTE: Two pieces of the magnet arm assembly should close together upon completion.
 
6. Using the arrow keypad, move right to the red tab and select maintenance protocol, then “Ok.

7. Using arrow, select “Change_96w_tip”, then press start. 

8. Select the appropriate tip comb to match the magnet head and place into plate. 
NOTE: Check for tip comb curvature, flex tip comb to straighten if necessary.  There is no specific orientation needed for the plate. 

9. Place tip comb in plate and onto loading position on turn table. 
NOTE: No specific orientation needed for plate. 

10. Allow the instrument to proceed through to check tip comb alignment. 

11. Press “Start” to begin tip comb test run. 
NOTE: A successful test will return tip comb to plate and move it to the loading position for retrieval. 


Decontamination procedure 
1. Decontamination should be performed in accordance with normal laboratory procedures. Any decontamination instructions provided with the reagents used should be followed. Decontamination is only recommendable when infectious substances have been in direct contact with any part of the instrument. If there is a risk of contamination with biohazardous material, the decontamination procedure must be performed. 

2. Decontaminate completely before relocating the instrument to another location or before sending for service. Decontamination is not required for the proper functioning of the instrument.

3. Empty the turntable.

4. Switch OFF the power and disconnect the mains supply cable (Figure 3–14).

5. Disinfect the outside of the instrument using a cloth dampened with 5% extran followed by 70% ethanol.

6. Place the instrument in a large plastic bag. Ensure that the see through lid has been removed.

7. Place a cloth soaked in the prepared solution into the bag. Ensure that the cloth does not make contact with the instrument.

8. Close the bag firmly and leave the instrument in the bag for at least 24 hours.

9. Remove the instrument from the bag.

10. Clean the instrument using a mild detergent.

11. Remove any stains using 70% ethanol.

12. If shipping the instrument, after performing this decontamination procedure, enclose a signed and dated Certificate of Decontamination both inside the transport package and attached to the outside of the package (see Appendix A: “Certificate of Decontamination”).

NOTE:  “How to” videos for several maintenance activities are available online here: https://www.thermofisher.com/us/en/home/life-science/dna-rna-purification-analysis/automated-purification-extraction/kingfisher-flex.html 

Error messages and warnings
When an error is detected, the current operation is terminated. After an error, it is best to abort the current run and restart from the beginning after the problem is fixed. The KingFisher Flex internal software has the following error messages and warnings (Table 8–8).
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A troubleshooting guide for the KingFisher Flex instrument is presented in Table 8–9.
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Result Reporting

	
Record completion of maintenance tasks on the Maintenance Log. 
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Code

Description

No error

The command was not recognized as
avalid command

The command was not recognized as a valid KingFisher Flex command.

2 The tip comb holder lfing The magnetic head position is in eror.
mechanism is out of position
3 The tumtable rotating mechanism is  The tumtable position i in eror
out of position
4 The magnetic head holder fting The magnetictps lft positon s in errr.
mechanism is out of position
5 The heating block ifting mechanism  The heater lft position i in eror.
is out of position
6 The shield plate tuming mechanism is  The shield plate positon i in error
out of position
7 Serial number already set Attempt to st the serial number when it is areadly set.
8 Invalid command parameter Invalid command argument.
9 Permanent parameters lost Nonvolatile parameters lost.
10 Protocol name already used in other  Cannot record a protocol with the same name to another directory.
directory
1N Intemal software error Intemal software eror. This ertr s actually never reported because
the firmware halts on detection of an ntemal error. Howener, this
error may show up n the eror log
12 The requested movement is not Cannot perform the requested movement. For example, the head and
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Code Error message Description
allowed the magnets cannot move down when the shield plate s n place, or
‘the turntable cannot rotate when the heater is up.
13 The plastictp combis notattached  No plastic tps attached to the head. The range of movement of the
tothe holder head and the magnets i limited if the tips are not atached to the
head. This is o prevent bringing the magnets n direct contact with the
‘magnetic particle solution.
14 The magnetic head is notinserted to  The magnets are missing. The range of movement o the head and the
holder magnets i limited if the magnets are not attached to the magnet lft.
This is to prevent running a purification sequence without the.
magnets.
15 The command s not recordable The command is not recordable. This eror is reported ifa
nonrecordable command i received when recording is on.
16 Notenough memory available for  Not enough memory available for operation. For example, maximum
recording operation exceeded in recording
Code  Warning Description
00 Timer expired Timer already expired. This waming i reported if a wait for atimer

(WA command is executed and the fimer has already expire.
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Code

Error message

Action

No error

The command was not recognized
asavalid command

Contact authorized technical service.

2 The tip comb holder lfting Switch the instrument OFF and ON, and try again. If the error appears
mechanism is out of position during initialization or is otherwise repeated, contact service.

3 The turtable rotating mechanism  Switch the instrument OFF and ON, and ty again. I the error appears
is out of position during initialization or is otherwise repeated, contact service.

4 Themagetic head holder lifting  Switch the instrument OFF and ON, and try again. f the error appears
mechanism is out of position during initialization or is otherwise repeated, contact service.

5 The heating block ifting Switch the instrument OFF and ON, and try again. If the ertor appears
mechanism is out of position during initialization or is otherwise repeated, contact service.

6 The shield late tuming Switch the instrument OFF and ON, and try again. If the ertor appears
mechanism is out of position during initialization or is otherwise repeated, contact service.

7 Serial number already set Contact authorized technical sevice.

8 Invalid command parameter Contact authorized technical sevice.

9 Permanent parameters lost Contact authorized technical service.

10 Protocol namealready usedin  Either record to the directory where the protocol s or delete the original

other directory

protocol before recording ths new one.

1

Internal software error

Contact authorized technical service.
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12

The requested movement is not
allowed

Press the STOP button twice.

13 The plastic ip comb s not Checkif the tips are present. If it looks all right, tum ON and OFF, and run
attached to the holder the check protocol according to the KingFisher Flex head and plastics you
are using (see "Operational check” on page 34)
14 The magnetic head s not inserted  Check that the magnets are fuly inserted.
toholder
15 Thecommandis notrecordable  Contact authorized technical senvice
16 Notenough memory available for Delete some unnecessary protocols from the internal memory with Bindlt
recording operation Software and try again. Repeat this procedure until the protocol fit. It s
recommended that you clean up the program memory from unnecessary
protocols about once a month to prevent this error from occurring.
Code  Warning Description
100 Timer expired Contact authorized technical service.
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Figure 5-49. Unfastening the two finger screws
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Figure 5-50. Removing the turntable
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Figure 5-51. Black spill shield exposed for cleaning
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