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Idaho State Police Forensic Services

Toxicology Discipline Analytical Method

Section Five

Quality Assurance

5.1 Verification of POVA Calibration
51,2

Option Two: Gravimetric Intermediate Check

5.1.2.1

5.1.2.2

5.1.2.3

BACKGROUND

The initial calibration of piston or plunger operated volumetric apparatus
(POVA) is performed by the manufacturer. Upon receipt of a newly
obtained pipette or syringe and thereafter periodically, the calibration must
be verified to substantiate that the volume delivered is b ccurate and
precise. This is accomplished by determining the m a volume of
liguid of known density that has been delivered into K’si\)sed vessel.

%6
SCOPE

The reliability of the volume delivere VA is dependent upon
verification of calibration.  This me&&l &%th the requirements for
both intermediate checks and ca io e%htelmedlate check is
performed to maintain conf:den m tiog~This manual weighing

technique is an option to ev @31[ ance of each POVA. The

procedure is most applice {‘ arger woftmes (21ml) are employed.
This analytical method-a 11 lacement pipettes as well as

syringes attached to diS sers. An approved external service
provider perform ai c@mtmn

«O '\
EQUIP

5.1.2, 3\ % E’alance
0 ble of accurately weighing volumes of interest.
2 32

Thermometer

Long Solid-Stem

Traceable to NIST Standards
Subdivisions of <0.5 degree
Capable of reading 20° - 28°C

5.1.2.3.3 Weighing Vessel with Lid
e Nonporous material
e Assorted sizes to accommodate volume under
consideration

5.1.2.3.4 Timer
» Capable of accurately monitoring seconds
¢ Traceable to NIST Standards
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5.1.2.3.5 Appropriate disposable pipette tips

5.1.2.4 REAGENTS
5.1.2.4.1 Deionized/distilled water

5.1.2.5 INTERMEDIATE CHECK PROCEDURE
5.1.2.5.1 General
5.1.2.5.1.1  The requirement for a particular POVA to
have peuodlc mteimedxat% eck will be

indicated in the a able analytical
method \

5.1.25.1.2  Each POVA sh@l%be tracked by its serial
number and/c@thel unique identifier.

512513  Inter é@
or lgomt Y,

@}momhs ol

Cces

of POV As by an analyst
ian will be valid for
d no maintenance was
is period,

Om

QO
5.1.2.5. @4 Q}ot in-use need not have a current
(b' b\nte qediate check, however, the POVA
(5\ st) be checked prior to use for an
@) \O\ & lication that requites a calibrated POVA.
NS
é(b' 5(1)9 Sé\ig/ An intermediate check must be performed
O‘\ 0(\ any time a POVA is serviced,
,33\2.5.2 %1 set-u
%) 1.252.1  The water used for the intermediate check
OQ process should be allowed to equilibrate at
< room temperature for at least two hours
prior to the start of this procedure. Verify

that the room and water temperature are the
same prior to the start of this procedure.

%

512522  Fill out identifying information on the top
portion of POVA intermediate check
worksheet,

5.1.25.23  For adjustable volume POVA, the volume of
interest should be recorded.

512524  Determine and record the water temperature
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on the logsheet at the beginning and at the
end of determinations.

5.1.2.52.5  Place a volume of waler in the weighing
vessel, which completely covers the bottom
of the container, and cap.

5.1.2.52.6  Place the weighing vessel on the balance
and tare.

5.1.2,5.3 First Evaporation Loss () Check
5.1.2.5.3.1 Record the initial weig & the vessel and
the time of recorded onk logsheet.

5.1.253.2  Remove thc Jid “for approximately 20
seconds. ime should be adjusted to
correspon proxm]ate time interval
betwee etxtu@ nS5.1.2.54.

5.1.2533 &%c{l{g@@%@t of the vessel and the
O & 0@

5.1.2.54 POVA Determix

5. 1 2 ‘1gnated POVA, to dispense
appbopriate  volume of  temperature-
éaliblated water into the weighing vessel

d cap

&1.2 @ A minimum of ten individual repetitions
@ (Wy), along with their corresponding time,
should be recorded.

OQ 5.1.2.54.3 Calculate the Mean Delivered Weight (Wf),
QK record on logsheet.

5.1.2.5.5 Second Evaporation Loss (e) Check
5.1.2.5.5.1 Record the weight of the vessel and the time
of recorded on the logsheet.

5.1.2.552 Remove the lid for approximately 20
seconds.

5.1.2.5.5.3  Record a post-weight of the vessel and the
time recorded.

5.1.2.5.5.4  Calculate the mean evaporation weight,
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5.12.56

&S

5.1.2.5.7

51258

record on logsheet.

Mean Delivered Volume

51.2.5.6.1 From the table below, note the conversion
factor (Z) for the mean water temperature.
'The conversion factor is based upon an air
pressure of 1013 hPa.

Temperature | Conversion Factor (7))
°C (1d/mg)
20.0 H0029
20.5 10030
21.0 Y 1.0031
21.5 Y 10032
22.0 o 1.0033
22.5 @‘ 1.0034
23, |\ 1.0035
B DO, 1.0036
-‘<24-0C ION T 1.0038
A9 2450 4N 1.0039
0\\ 250 W 1.0040
Q@255 1.0041
N 260 1.0043
\fb S (\\965 1.0044
%) W L ~27.0 1.0045
\O 215 10047
<</ 28.0 1.0048

S\ QSQ;Q_) 2 Calculate the Mean Volume Delivered (V)

at the mean recorded temperature.

Vi= (W +e)-Z
Inaccuracy Calculation

5.1.2.57.1  Determine inaccuracy by calculating the

percent error (E;) between the expected (V)
and calculated mean (V) volume.

=V, = Vo / Vo x100
5.1.2.5.72  Record % error on log sheet,
Imprecision Calculation

5.1.2.58.1 Calculate the standard deviation (s) for the
replicate weights.
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s=3% (Wi- W)
-1
n = Total number of repetitions
5.1.2.58.2 Record s on worksheet.
5.1.2.5.8.3  Determine the imprecision by calculating
the coefficient of variation (CV%). This is
also referred to as relative star%ard deviation
(RSD). (7]
_ ‘\O
CV% =5-100/ W+
%)
5.1.2.584 RecordCV % or@/ ‘ksheet.
5.1.2.5.8.5 kasheet lst %cenirally stored in the
idbomto peL mg the intermediate
checl(( C) é
5.1.2.5.9 Evaluation of z\sgﬁlac;,g@& %lon
Refer to AQI cal%@\h N1 for Acceptance Criteria.
5.1.2.6 CALIBRATION C
5.1.1.6.1 All p@t es S)y% cwmal for the quality of quantitative
blated annually by a qualified external

5.1.2.7Q

N
5116&0'“_-,

mdlca@ the relevant analytical method.

@Q
5.1.2.7.1
5.1.2.77.2

5.1.27.3

5.1.2.74

B

q Om%nt that a calibrated pipette/syringe is to be used is
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51275 ISO 8655-6:2002, Piston-operated volumetric apparatus —
Part 6: Gravimetric method for the determination of

measurement error.
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