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Section Five
Quality Assurance

5.1 Verification of POVA Calibration
5.1.1 Option One: PCS 2™ Pipette Calibration System
5.1.1.1 BACKGROUND

4

5112

Colorimetry measures the intensity of a color and relates it to the
concentration of the solution. The relationship between concentration and
intensity is obtained through determining the degree of light absg‘.r?ance by a
solution at a particular wavelength. The fraction of the mude@ ght that is
absorbed by a solution depends on the thickness o sample, the
concentration of the absorbing compounds in the squUo& nd the chemical
nature of the absorbing compound. This relationshi (defined by the Beer-
Lambert law:

A = €bc A = Absorbance {\%\ (b
b_ Internal & @ f@'?on vial
= %a@‘{ength éu

¢ = Concentration df s tion

€ = Mo\@ sor@vny @emple solution
The ARTEL PCS 2™ plpet |s a colorimetric method for
an intermediate check gfgpipet &b 41? accuracy and precision. The
ST-traceable reagents to measure
t

system utilizes a p r c

liquid delivery. T that as additional solution (Vp;) is
added to pre-mi volué solution (Vg), the absorbance change is
proportional t d by the pipette. The volume of solution

plpetted(\ ca @ lows:
xc? @P‘ feoe- a1

e

Q@ne volume%cfg)etltlons (V p2) is determined by the following relationship:
©

V p2 B+VP1[ 2_A1/€bc—A2]

SCOPE

The reliability of the volume delivered by piston or plunger operated
volumetric apparatus is dependent upon verification of calibration.  This
method sets forth the requirements for both intermediate checks and
calibration. The intermediate check is performed to maintain confidence in
calibration. The ARTEL instrument utilizes a system which optimizes the
application of the Beer-Lambert Law to provide a reliable, time efficient,
pipette intermediate check that is traceable to NIST standards. An approved
external service provider performs actual POVA calibration. This analytical
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method applies to air displacement pipettes as well as syringes attached to
dilutors and dispensers.

5.1.1.3 EQUIPMENT, SUPPLIES AND REAGENTS
5.1.1.31 PCS 2™ |nstrument
5.1.1.3.2 Printer
5.1.1.3.3 Printer Paper
5.1.1.3.4  ARTEL Instrument Calibration Kit
5.1.1.35  Appropriate ARTEL Reagent Kit )

5.1.14 INTERMEDIATE CHECK PROCEDURE
5.1.1.4.1  Refer to manufacturer’s Standard Oper@#itg Procedure for the
PCS 2™ Pipette Calibration Syste@ and PCS 2™ Pipette

Calibration System Procedure GU|d63

5.1.1.4.2  PCS 2™ Instrument Callbratpﬁ%hec
51.1.421 The callbr I@ ™ instrument is
valid fo one ng the instrument

stays\ rop

5.1.1.4.2.2 QS Zﬂ@alw check printouts, and/or a

pry be initialed and placed in PCS
\(b‘ 27 A copy is permissible due to the
% \ thermal paper printout.

5&} %‘\, libration kit lot number, imprecision and
\6

Q{ curacy results of the instrument calibration
heck should be recorded on the PCS 2™

0(\ Q/ instrument calibration log sheet.

(6
. .2.4 The results of the calibration check should be

OQ Q) evaluated and a pass or fail indicated on the PCS
Q\ O 2™ instrument calibration log sheet.
51.1.43  PCS 2™ Intermediate Checks
5.1.1.4.3.1  The requirement for a particular pipette or syringe
to have periodic intermediate checks will be
indicated in the applicable analytical method. As
a rule, all methods involving quantitative analysis
require periodic checks.

5.1.1.4.3.2 Intermediate check of pipette or syringe
calibration is valid for four-months provided no
maintenance was necessary during this period.

20of7 Rev. 3, Issued: 06-29-2007
5.1.1 POVA Intermediate Check-ARTEL -Rev 3.doc
Issuing Authority: Quality Manager



Idaho State Police

Forensic Services Toxicology Discipline Analytical Method

Q‘OQ

51144

@

5.1.1.433

5.1.1.434

5.1.1.4.3.5

5.1.1.4.3.6

5.1.1.4.3.7

5.1.1.438

\ er|f

PCS 2™ instrument printouts, or a copy thereof,
are to be initialed and placed in PCS 2™ |ogbook.
A copy is permissible due to the nature of the
thermal paper printout.

A PCS 2™ intermediate check log sheet must be
maintained for each pipette or syringe by serial
number or other unique identifier.

The imprecision and inaccuracy results of the
intermediate check must be r ed on the

*

appropriate PCS 2™ calibratiogheck log sheet.

The results of the calib@% check should be
evaluated as described(n section 5.1.1.5.4 and a
pass or fail |nd|cat the appr e PCS 2™
calibration chec

A mlnlmu 91 s to be collected
for each check ot\ Syringe calibration.

Q@ette/@ng

|brat

ot in-use need not be
it must have its calibration

511 @ diate calibration check must be
K()Xerf after any pipette repair/maintenance.

anumﬁreyDQAcceptance Criteria

‘(Artel recommendations for Piston-stroke Pipette

Tolerance Limits

Pipette Volume Inaccuracy | Imprecision
2uL 5.0% 2.0%
10uL 5.0% 2.0%
20uL 5.0% 2.0%

100uL 5.0% 2.0%

200uL 5.0% 2.0%

1000pL 5.0% 2.0%
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511442 Recommendations for Eppendorf Piston-stroke
Fixed Volume Pipette Tolerance Limits
Pipette Volume Inaccuracy | Imprecision
lul +2.5% <1.8%
2ul +2.0% <1.2%
10uL +1.5% <0.8%
20uL +1.0% <0.5%
100pL +0.8% <0.3%
200uL £0.7% | _©x0.3%
1000pL +0.6% . A <0.2%
N\
511443  Recommendations for E @}orf Repeater Plus
Pipette Tolerance Limis %
Combitip Plus 0.1
(beige piston) ,$
< i
x@
xQ _ <1.5%
% N (100uL +0. <0.6%
O O Comyig Plus imL. |
(50 Q\' N 200l +0. <0.9%
\b @) Q Y 200pL +0. <0.4%
“ {\0 A YCombitip Plus 2.5mL | |
IV Q/ 50uL +0. <0.8%
@ O\/ _500uL +0. <0.3%
%) S Combitip Plus5mL [ |
OQ Q) 100pL +0.6% <0.6%
Q O 1000pL +0.5% <0.25%
% Combitip Plus 1ol I
200uL +0.5% <0.6%
2000uL +0.5% <0.25%
Combitip Plus 25mL [
500uL +0.4% <0.6%
5000uL +0.3% <0.25%
Combitip Plus 50mL I
1000pL +0.3% <0.5%
10000pL +0.3% <0.25%
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51.1.45 Intermediate Check Acceptance Criteria
5.1.1.45.1 Initially the tolerance limits recommended by
ARTEL {5.1.1.4.4%} should be applied.

5.1.1.452  When a history for an individual pipette or
syringe is established, the tolerance limits should
be fine-tuned and tightened accordingly.

51.1453 Refer to ARTEL publication issue 5 (March 1999)
for information regarding tolerance se@gWg.

5.1.1.454  Refer to package insert foQ rance limits
observed by manufacturer é; each individual

pipette. %

&
5115 CALIBRATION CHECKS
51151  All pipettes and syringes c gg for,@ of quantitative
analysis will be calibra r@@ )@\ alified external
vendor/service prOVIder \
5.1.1.5.2  The requirement_t {Qa%d q?e/syrlnge is to be used is
indicated mth Ieva &/ ethod
5.1.1.6 REFERENCES @
51.16.1 Sta i ocedure for the PCS 2™ Pipette
rat @@rtel Document #310A2715A, April 1997,
51169\\ é@' e Calibration System Procedure Guide, Artel
5A2135, Version 5.1, 03-28-1997.
@63 @ Method E 1154-89 (reapproved 2003), Standard
Q ification for Piston or Plunger Operated Volumetric
Q‘O O paratus.

5.1.1.6.4  Segel, I.H., Spectrophotometry and Other Optical Methods. pp.
324-329. In: "Biochemical Calculations”, Second ed., John
Wiley & Sons, New York, 1976.

5.1.1.6.5 Kolthoff, 1.M., Sandell, E.B., Meehan, E.J. and Bruckenstein, S.,
Absorption Spectrophotometry. pp. 967-970, In: "Quantitative
Chemical Analysis", Fourth ed., Macmillan, New York, 19609.

5.1.1.6.6  Setting Tolerances for Pipette Performance, Artel lab report,
Issue 5, March 1999.
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5.1.1.6.7

51168

5.1.1.6.9

5.1.1.6.10

5116.11

5.1.1.6.12

5.1.1.6.13

Curtis, R.H., Performance Verification of Manual Action Pipets:
Part I, Am. Clin. Lab. 12(7):8-9; 1994.

Curtis, R.H., Performance Verification of Manual Action
Pipets: Part I, Am. Clin. Lab. 12(9):16-17; 1994.

Eppendorf Series 2000 Reference Fixed-Volume Pipettes
Instruction Manual

Eppendorf Series 2000 Reference Adjustable-Voh@e Pipettes
Instruction Manual (74)
.\0

Eppendorf Repeater® Plus Pipette Instructi%‘wlanual

Eppendorf Repeaterm Pipette Instruc‘t'\&) Manual

MLA Macro and Macro Selecg@%i@Ope@%@Mamal
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Section Five
Quality Assurance

5.1 Intermediate Check for Verification of Pipette Calibration
5.1.1 Option One: PCS 2™ Pipette Calibration System

Revision # Issue Date History
0 11-27-2001 Original Issue
1 02-02-2005 Quality requirements detailed and u@ed.
W
2 05-07-2007 Updated QA measures and r%{f’)ﬂatting.
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