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HTC-PAL Operational Qualification

Execution Approval Document

The signatures below represent approval of all interested parties for the execution of the LEAP Technologies HTC-PAL Auto-sampler OQ Validation Protocol.
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II. PAL System Identification

	Serial Number: 
	

	Customer:
	

	Address:
	

	Building/Location:
	

	Main Contact:
	

	
	

	Distributor:
	

	Cruise Control:
	

	
	

	Date Delivery:
	

	Date Install:
	

	Warranty until:
	


III. Revision History

	Revision
	Date
	Author
	Reason for Changes

	1.0
	Apr. 19, 2004
	Eric Wethington

LEAP Technologies
	Reformatted HTS OQ to apply to HTC-PALs and entered into document control program


IV. Scope / Purpose

The objective of this document is to define Operational Qualification (OQ) requirements and acceptance criteria for the HTC-PAL System.

The Operational Qualification procedure is part of the validation process, which consists of Installation Qualification (IQ), OQ, Performance Qualification (PQ), Preventive Maintenance (PM), method validation and data validation to ensure compliance with products or method requirements. 

Following the procedures in this OQ document will provide a high degree of assurance that the PAL System is performing throughout a representative operating range.

V. Documentation

All qualification work will be performed as defined in the approved document (protocol), and all the documentation will be completed concurrently with the execution of the qualification studies. Data entries must be completed during the qualification testing. 

Any deviation or exceptional case observed during the process of the OQ must be documented in the attached “OQ Non Conformance Record”.

If any point or section is not applicable for the specific HTC-PAL Auto sampler System to be tested, it shall be marked with N/A (= not applicable).

All required documentation must be filed together in one location.  To ease this process, LEAP provides the customer with a System Log book. 

The documentation will be reviewed and approved by the lab management who initially approved the qualification studies. 

A sign-off section is provided on each page of this document

Note: This page must be signed by both parties to confirm this agreement.

_______________________________________       ___________________________________________


LEAP Representative
Date


Company Representative
Date

VI. Procedure

This is an overview of all actions, which will take place.  It is strongly recommended to perform an IQ on the system prior to the OQ, or a system inspection will be necessary.  For the system inspection, the following sections from the IQ are required: 

Sections VIII, IX, X and XI.  It is recommended to consider doing PM before conducting the IQ and OQ Tests.

All of these sections need to be attached to this record.

A 250(L liquid syringe (PN L100.250FN3, MicroLiter Analytical Supplies, or equivalent) and a 100(L liquid syringe (PN L100.100FN3, Micro Liter Analytical Supplies, or equivalent) shall be used to withdraw specified “injection volumes” from pre-weighed sample vials.  The vials will be re-weighed after sampling to determine the volume of liquid withdrawn. Water is used for all tests; water density is assumed to be 1g/mL unless otherwise documented. Since the PAL only measures the length of the syringe scale, the data from the 100(L and 250(L liquid syringes are representative of all liquid syringes.  

The OQ will verify that the PAL Prep and Load System perform as intended throughout a representative operating range.  The accuracy for five injections of 100% syringe capacity for the 250(L syringe, shall be less than or equal to 2%.  The results will be determined by weighing each vial before and after the liquid is withdrawn.  The precision will be measured at 25%, 50% and 100% of the syringe capacity. The 50% and 100% capacity tests will be performed with a 250(L syringe and the 25% capacity test will be performed with the 100(L syringe. The relative standard deviation (RSD) for five injections at 25%, 50%, and 100% syringe capacity shall be less than or equal to 1%. Raw data will be reported to a minimum of four decimal places if possible. Calculated values should include a minimum of 4 decimal places if possible. Test results for precision and accuracy tests shall be documented to 1 significant figure. The correlation coefficient (R2) for the mean sample volumes at 25%, 50%, and 100% of syringe capacity compared to the set point values must be 0.999 or higher.  Please note:  All analytical balance printouts must be attached to the final validations report.
VII. General Considerations

The HTC-PAL consists of a syringe-based X-Y-Z liquid-handling system that can be adapted to a wide range of analytical instrumentation and sample formats.  The primary applications of the HTC-PAL for LC/MS are sample preparation and injection for chromatography and mass spectroscopy detection. The HTC-PAL can be used in combination with almost any other equipment as part of a complete system. 

From the point of view of LEAP Technologies, it is almost impossible to insist on one fixed OQ test.  As a result, this OQ procedure describes various options.  The following points shall give the customer and LEAP engineer both flexibility and guidance as to what is reasonable from an analytical point of view and what any limitations are.

The OQ tests of choice from our point of view are:

· Reproducibility and accuracy testing via a certified balance

· Temperature testing via certified thermocouples.

The tests are described in detail within the following sections.  If one parameter has to be changed for any reason, it is important to consider the points described below in order to make a decision.

VIII. Laboratory Requirements

1. Temperature

Verify that the environmental requirements for safe operations are met for proper installation and use.


Temperature 10 (C to 30 (C


   Actual Temperature:_______(C   Pass (  )

                     Fail  (  )

Indoor and protected use only


   
      Pass  (   )  Fail  (  )

2. Space Requirements

The dimensions and weight of the PAL System allow it to be placed on almost any laboratory bench.  It is important to verify that the system is in a horizontal position and that the bench is designed to carry the weight.  Adding a few centimeters to the minimum measurement around the system allows space for cables and tubing.

HTC Pal



Width:
 530 mm



Depth:
 385 mm



Height:
 648 mm



3. Power Requirements

Confirm that the power supply is designed for the correct operating voltage of:

97.5 – 264 VAC, 45 – 66 Hz.

4. Safety Measures / Precautions

The safety measures are outlined in page two of the User Manual and in any “Addendum to the User Manual”, e.g. cooled stack, if applicable.

Note: The safety guard must be installed.  If the user declines the installation, this should be documented in the “Non-Conformance Record”.

5. Accessories 

The customer is responsible for a properly maintained and functional chromatographic system.  All supplies necessary to run or to maintain the instrument need to be available, such as high purity solvents and detectors, wash solvents, deionized water, etc.  It is necessary for the certification engineer to have access to a certified analytical balance.    The validation company will supply syringes and thermocouples.

IX. Syringe Reproducibility Tests

1. Preparation

Please prepare 15, 2mL vials, add approximately 1mL of deionized water and crimp or cap the vials with standard septa and caps.   Number them and weigh each vial twice on a certified analytical balance, provided by the customer.  The difference between the two weights must be 0.001g or less.  Calculate the mean of these two weights and record it below.  The formula is provided in section X, part 4.  Make sure that you wear gloves and that the outsides of the vials are absolutely dry and free of oils.  Write down the weight of each vial in the space provided below. Next, take three empty vials and mark them “A”, “B” and “C”.  Do not add water to them.  Weigh them separately.  They will be used as controls to document the stability of the balance during the test period.

	Vial #
	Syringe

Size ((L)
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)

	Vial 1:
	100
	
	
	

	Vial 2:
	100
	
	
	

	Vial 3:
	100
	
	
	

	Vial 4:
	100
	
	
	

	Vial 5:
	100
	
	
	

	Cntrl  A
	N/A
	
	
	

	Vial 6:
	250
	
	
	

	Vial 7:
	250
	
	
	

	Vial 8:
	250
	
	
	

	Vial 9:
	250
	
	
	

	Vial 10:
	250
	
	
	

	Cntrl B
	N/A
	
	
	

	Vial 11:
	250
	
	
	

	Vial 12:
	250
	
	
	

	Vial 13:
	250
	
	
	

	Vial 14:
	250
	
	
	

	Vial 15:
	250
	
	
	

	Cntrl C
	N/A
	
	
	


2.  Liquid Syringe Testing

The autosampler only measures the distance from the highest to the lowest points on the scale of a syringe.  This means that a test with a 10(L syringe is equivalent to one with a 250(L syringe.  The only physical difference is the inside diameter of the syringes.  To provide the customer with a high level of confidence, two different syringe sizes will be used to find the correlation coefficient. 

Please add the holder with the 100(L syringe for L25% and the 250(L liquid syringe for L50% and L100%.  Now, program the following methods:

	Name:
	L25%
	Name: 
	L50%

	Cycle:
	LC Inj.
	Cycle: 
	LC Inj.

	Sample Volume:
	25(L
	Sample Volume:
	125(L

	Air Volume:
	0
	Air Volume:
	0

	Pre Cln Slv 1:
	3
	Pre Cln Slv 1:
	3

	Pre Cln Slv 2:
	0
	Pre Cln Slv 2:
	0

	Pre Cln Spl:
	0
	Pre Cln Spl:
	0

	Fill Speed:
	5(L/s
	Fill Speed: 
	5(L/s

	Fill Strokes:
	5
	Fill Strokes: 
	5

	Pull-up Delay:
	5s
	Pull-up Delay:
	5s

	Inject to:
	Waste
	Inject to: 
	Waste

	Inject Speed:
	100(L/s
	Inject Speed: 
	100(L/s

	Pre Inj Delay:
	200ms
	Pre Inj Delay: 
	200ms

	Pst Inj Delay:
	200ms
	Pst Inj Delay: 
	200ms

	Pst Cln Slv 1:
	1
	Pst Cln Slv 1: 
	1

	Pst Cln Slv 2:
	0
	Pst Cln Slv 2: 
	0

	Name:
	L100%
	

	Cycle:
	LC Inj.
	

	Sample Volume:
	250(L
	

	Air Volume:
	0
	

	Pre Cln Slv 1:
	3
	

	Pre Cln Slv 2:
	0
	

	Pre Cln Spl:
	0
	

	Fill Speed:
	5(L/s
	

	Fill Strokes:
	5
	

	Pull-up Delay:
	5s
	

	Inject to:
	Waste
	

	Inject Speed:
	100(L/s
	

	Pre Inj Delay:
	200ms
	

	Pst Inj Delay:
	200ms

	Pst Cln Slv 1:
	1

	Pst Cln Slv 2:
	0


Now, add the following jobs:

Tray: 

Tray 1:

Tray 1:
            Tray 1:

First: 

1

6

11

Last: 

5

10

15

Increment:
1

1

1

Count:

1

1

1

Method: 
L25%

L50%

L100%

Start all jobs and verify that the sampler performs all movements accurately.  If, for any reason, the sampler stops, take action to fix the problem.  An occasional problem occurs with the Z-axis.  If this happens, adjust the Z-position of the trays by selecting a lower number in the setup menu.  All vials, which have been punctured need to be discarded, and another set of vials needs to be prepared. 

If you see air bubbles forming in one of the syringes, please prepare them manually to ensure wetness of the plunger.  Sometimes it is necessary to degas the water prior to usage.  If the PAL Autosampler accurately performs injections from all vials, weigh vials 1 to 15 including controls and enter the weights into the following table.  Perform a second weighing to verify their accuracy and calculate the mean.  Make sure that you wear gloves and that the outsides of the vials are absolutely dry and free of oils. Subtract the new mean from the previously measured one.  Do the same for the control vials.  Record the data in the chart.

	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)
	Old Mean

- New Mean (g)

	Vial 1:
	
	
	
	

	Vial 2:
	
	
	
	

	Vial 3:
	
	
	
	

	Vial 4:
	
	
	
	

	Vial 5:
	
	
	
	

	Cntrl A
	
	
	
	

	Vial 6:
	
	
	
	

	Vial 7:
	
	
	
	

	Vial 8:
	
	
	
	

	Vial 9:
	
	
	
	

	Vial 10:
	
	
	
	

	Cntrl B
	
	
	
	

	Vial 11:
	
	
	
	

	Vial 12:
	
	
	
	

	Vial 13:
	
	
	
	

	Vial 14:
	
	
	
	

	Vial 15:
	
	
	
	

	Cntrl C
	
	
	
	


3. Valve Testing

To qualify the injector valve for reproducibility, prepare six empty, capped vials.  Number the vials from 16 to 21 and weigh them twice on a certified balance.  If the difference is larger than 0.001g, reweigh them.  Calculate the mean.  Add one empty control vial and label it “D”.  Protective gloves must be worn during the entire test.

	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)

	Vial 16
	
	
	

	Vial 17
	
	
	

	Vial 18
	
	
	

	Vial 19
	
	
	

	Vial 20
	
	
	

	Vial 21
	
	
	

	Cntrl D
	
	
	


The LEAP engineer will attach a 200(L stainless steel or PEEK sample loop onto the injection valve.  Attach a 10 cm x .1 mm ID piece of S/S or peak tubing, or an injector adapter needle, to the tip of a 30mL syringe.  Connect a finger-tight Valco valve fitting and ferrule to the free end of the tubing.  Remove the tubing or injector adapter from the syringe and pull up its plunger in order to draw air into the barrel of the syringe.  You will need to do this before every injection. Reattach the syringe to the tubing or adapter.  The syringe tubing or adapter should then be secured to port 4 of the valve; (this is the port where the pump would be connected).  Attach a piece of S/S or PEEK tubing to the 5 position of the valve.  The 5-position port would normally be connected to the column inlet side.  Place the free end of the tubing from port 5 into the neck of the sample vial.  The vial will be used to collect the inject liquid.  NOTE: Be sure to securely hold the vial containing the tube and make sure that the end of the tube is not resting against the inside of the sample vial.  This will avoid a capillary action in the line, which can lead to a false reading.  To collect the sample that has been filled into the loop, wait until the valve switches to the inject mode.  Once the valve has switched, immediately pause the run via the computer software or the handheld controller.  By pausing the run, you will stop the autosampler cycle from washing the injection port before you collect the sample in the valve and loop.  Depress the syringe plunger to push the air into the loop, which will allow the sample to be deposited into the vial.  Repeat this procedure for each vial.  After you collect the sample in the vial, you can resume the autosampler-run sequence.  Be sure to securely place a cap and septa onto each sample vial until you are ready to weigh them.  This will prevent solvent evaporation.

 Program the following method:
	Name:
	Valve

	Cycle:
	LC Inj.

	Sample Volume:
	250(L

	Air Volume:
	0

	Pre Cln Slv 1:
	3

	Pre Cln Slv 2:
	0

	Pre Cln Spl:
	0

	Fill Speed:
	5(L/s

	Fill Strokes:
	4

	Pull-up Delay:
	5s

	Inject to:
	LC-VCV1

	Inject Speed:
	100(L/s

	Pre Inj Delay:
	200ms

	Pst Inj Delay:
	200ms

	Pst Cln Slv 1:
	1

	Pst Cln Slv 2:
	0


Add the following job: 
Tray:

1
Count:

6 

First:                1          Method:
Valve

Last:

6          Wash 

1                                    

Increment:
1         

Place six 2 mL vials filled with DI H2O into tray 1 positions 1-6 of the autosampler.  These vials do not need to be weighed.   Start this job and verify that the sampler operates accurately.  If the PAL autosampler injected accurately into vials 16 to 21, weigh each of them and enter the weights into the following table. Repeat the weighing a second time for accuracy.  Make sure that you wear gloves and that the vials are absolutely dry and free of oils on the outside.  Write down the weights of each vial.  Subtract the old mean from the new one.  Do the same with the control vial.

	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)
	New Mean 

– Old Mean (g)

	Vial 16
	
	
	
	

	Vial 17
	
	
	
	

	Vial 18
	
	
	
	

	Vial 19
	
	
	
	

	Vial 20
	
	
	
	

	Vial 21
	
	
	
	

	Cntrl D
	
	
	
	


4. Calculations

Calculate the arithmetic mean, the relative standard-deviation percentage and the correlation coefficient. It is permitted to use standard spreadsheet software such as MS Excel or Lotus 123 to develop test results.
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Standard Deviation
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Relative Standard Deviation


Correlation Coefficient

	
	L25%
	L50%
	L100%
	Valve  1
	Valve  2

	Arithmetic mean


	
	
	
	
	

	RSD %

(lower-limit syringe 1%)

(lower-limit valve 1%)
	
	
	
	
	

	Correlation R2
(lower limit 0.999)
	
	
	
	
	

	Pass/Fail


	
	
	
	
	


Scope of OQ Test Acceptance Limits

The acceptance limits shown in the table below are typical for a new or well-maintained HTC-PAL system. 

The OQ test should prove the instrument’s suitability for its intended use.  The acceptance limits may vary from case to case.  Some customers use the autosampler to perform quantitation of low-concentrated samples, while others solely use it for high-concentration work.  It is important for customers to seek regular requalification of their systems in order to ensure a high level of confidence in their findings.  Customers can have the flexibility to select their own acceptance limits according to their individual analytical requirements, conditional upon the authorization of LEAP Technologies or an authorized representative.

The customer’s limits cannot be better than the manufacturer’s performance specifications.  The customer also has to be aware that setting acceptance test limits close to performance specifications will automatically afford him more time to condition and prepare the system.

The table below lists the tests that are available and the recommended acceptance test limits.  Any value higher than the acceptance test limit will produce a FAILED result.  Unless otherwise discussed, measurement results should be rounded off to the same digit as the recommended value listed.

X. Summary

	Test
	Parameter
	Recommended Acceptance Limits
	Customer Acceptance Limits

	Injection Precision liquid syringe [25%] with 100(L syringe


	RSD [%] liquid syringe [25%]


	1%
	

	Injection Precision liquid syringe [50%] with 250(L syringe
	RSD [%] liquid syringe [50%]


	1%
	

	Injection Precision liquid syringe [100%] with 250(L syringe
	RSD [%] liquid syringe [100%]


	1%
	

	Response Linearity liquid syringe
	Correlation Coefficient R2 liquid syringe
	0.9990
	

	Precision Valve  1


	RSD [%] valve
	1%
	

	Precision Valve  2


	RSD [%] valve
	1%
	


XI. Certifications

OQ

CERTIFICATE OF CONFORMANCE

HTC -PAL
                    Serial No.________________
Has successfully passed all operational qualifying specifications.

_______________________________________________
______________

Certification Engineer
Date

_______________________________________________
______________

Customer Acceptance
Date

Non Conformance Record

	Ref #
	Detailed Description of Non-Conformance
	Action taken
	Accepted changes

Initial and Date by both parties

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	


OOS (Out of Specification) Statement

If any part of the Operation Qualification procedure is deemed to fail and the cause is established, it is permissible to perform that section of the qualification again upon notification of the facility’s Quality Assurance officer and add it as an addendum to this document.  Addendums will be referenced to this document, attached to this document, and will bear the signatures of the LEAP qualified technician and the responsible QA authority for this facility.  The document will be referenced in the above “Action Taken” column and the naming convention for addendums will be as follows:  XXXXXX-YY-ZZ Where X denotes instrument serial number, Y denotes non-conformance number from above, and Z denotes the page number associated  with the particular non-conformance incident.

Operational Qualification Document

Execution Final Approval

The signatures below represent approval of all interested parties for the final acceptance of the

 completed LEAP HTC-PAL Operational Qualification Protocol.

Company Name____________________________________________________:

Name:


Signature:


Title:


Date:










_____


_____










_____


_____










_____


_____

LEAP Technologies Representative

Name:


Signature:


Title:


Date:










_____


_____

XIV.
Addendum Tables 
Addendum Number:_______________

	Vial #
	Syringe

Size ((L)
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)

	Vial 1:
	100
	
	
	

	Vial 2:
	100
	
	
	

	Vial 3:
	100
	
	
	

	Vial 4:
	100
	
	
	

	Vial 5:
	100
	
	
	

	Cntrl  A
	N/A
	
	
	

	Vial 6:
	250
	
	
	

	Vial 7:
	250
	
	
	

	Vial 8:
	250
	
	
	

	Vial 9:
	250
	
	
	

	Vial 10:
	250
	
	
	

	Cntrl B
	N/A
	
	
	

	Vial 11:
	250
	
	
	

	Vial 12:
	250
	
	
	

	Vial 13:
	250
	
	
	

	Vial 14:
	250
	
	
	

	Vial 15:
	250
	
	
	

	Cntrl C
	N/A
	
	
	


	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)

	Vial 16
	
	
	

	Vial 17
	
	
	

	Vial 18
	
	
	

	Vial 19
	
	
	

	Vial 20
	
	
	

	Vial 21
	
	
	

	Cntrl D
	
	
	


Addendum Number:_______________

	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)
	Old Mean

- New Mean (g)

	Vial 1:
	
	
	
	

	Vial 2:
	
	
	
	

	Vial 3:
	
	
	
	

	Vial 4:
	
	
	
	

	Vial 5:
	
	
	
	

	Cntrl A
	
	
	
	

	Vial 6:
	
	
	
	

	Vial 7:
	
	
	
	

	Vial 8:
	
	
	
	

	Vial 9:
	
	
	
	

	Vial 10:
	
	
	
	

	Cntrl B
	
	
	
	

	Vial 11:
	
	
	
	

	Vial 12:
	
	
	
	

	Vial 13:
	
	
	
	

	Vial 14:
	
	
	
	

	Vial 15:
	
	
	
	

	Cntrl C
	
	
	
	


	Vial #
	Weight 1 (g)
	Weight 2 (g)
	Mean (g)
	New Mean 

– Old Mean (g)

	Vial 16
	
	
	
	

	Vial 17
	
	
	
	

	Vial 18
	
	
	
	

	Vial 19
	
	
	
	

	Vial 20
	
	
	
	

	Vial 21
	
	
	
	

	Cntrl D
	
	
	
	





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.COEE2  ���








1 of 20
Non-Conformance Ref. #: _____

Initial Technician: _____

Date: _____________

Initial Customer: _____

For reference only unless serialized

Copyright © 2004 LEAP Technologies, Inc.

11
14 of 20
Non-Conformance Ref. #: _____

Initial Technician: _____

Date: _____________

Initial Customer: _____

For reference only unless serialized

Copyright © 2004 LEAP Technologies, Inc.
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