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British Standard Method of test for

Accuracy and prec:|3|on of mechanical handplpettes down toi

0.05 ml capacity!

Methode d‘essai de la justesse et de la précision des pipettes mécaniques manuelles de capacitéE

jusqu’a 0,05 mi |

Priifmethode fiir die Richtigkeit und Préazision von mechanischen Handpipetten 'i;'mit einem!

Nennvolumen bis 0,05 ml!

Foreword

This British Standard has been prepared under the direction
of the Laboratory Apparatus Standards Committee. The
work was undertaken, at the request of the Association of
Clinical Biochemists, because of concern over the lack of a
standard test method by which the accuracy and precision
of mechanical handpipettes could be determined. This
standard describes such a test method suitable for use both
by users and by manufacturers of mechanical handpipettes,

During the course of preparation of the test method a wide
range of manufacturers’ sales literature has been examined
and it has been noted that most manufacturers publish a
figure for the accuracy, only, of their product. In a few cases
coefficients of variation or precision are also mentioned.

1t is the view of the responsible committee that all manu-
facturers should publish figures indicating both the
accuracy and the repeatability of their pipettes (see

clause 8). It would be expected that such figures would
vary with the size of the pipette. To assist the user in.
comparing mechanical handpipettes, formulae are provided
in 8.2, 8.3 and 8.4 for the calculation of accuracy, standard
deviation and coefficient of variation.

‘As a result of experience gained in the preparation of

DD 154, published in 1986, a different approach ~ - - =

concerning handwarming has beenincluded (seeclause 0): -
Compliance with a British Standard does not of itself

confer immunity from legal obligations.’

0. Introduction

In this test method the mechanical handpipette is tested \

under conditions as close as possible to those in which it is .
used. i

It is important to stress that the method described here '

tests pipette plus operator plus technique, for one pipette !

may seemingly perform differently: (a) with various

operatars or (b} with the same operator but under various
conditions.

Warmth transmitted by the hand to the mechanical
handpipette during normal use may affect the performance
of some pipettes. in order that any variation due to this
might be seen it is recommended that the instrument be
neither pre-conditioned (warmed) before, nor isolated from'
handwarming during testing,

A

1. Scope

This British Standard describes a method of test for deter- °
mining the accuracy and precision of the volume delivered
by mechanical handpipettes of capacity 0.06 mi* and
above in the temperature range 16 °C to 25 °C.

NOTE. DD 154 describes a method of test for accuracy and

precision of mechanical handpipettes for volumes less than .05 mi
{50 p1) down to and including 0.01 m! (10 pl),

/A
A

2. References

The titles of the publications referred to in this standard
are listed on the inside back cover.

3. Definitions
For the purposes of this British Standard, the followmg
definitions apply.

\
Y

3.1 mechanical handpipette. A hand-held semi-automatic:
pipette with a detachable tip, used for transferring and

dispensing liquid by displacement with or without an air
interface.

3.2 accuracy (of a mechanical handpipette). The closeness
of agreement between the nominal volume and the mean A

volume obtained by applying the test procedure described
in this British Standard.

NOTE. It is quantified by the inaccuracy of the mean, expressed as a
percentage error,

*The millilitre is used for consistency throughout this standard, although it is recognized that some manufacturers employ other units

of volume, such as the microlitre,
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6. Conditions of test 8.2 Accuracy. Calculate the - ‘percentage érror‘-l‘ (A) of the {-\. B (
6.1 The test shall be carried out in a room with a stable handpipette from the formula 1
environment, with a relative humidity maintained at or A= (X v % 100
above 45 % and at a temperature between 16 °C and 25 °C.
6.2 The cycle time (see clause 7) should be kept to a where
minimum and shall never exceed 60 s. v isthe nominal volume in ml of the handpipette, and

X is the mean volume in mi delivered by the hand-
7. Procedure pipette (see 8.1.3).
Place the instruments to be tested in the test room 1 h : : o A
before the test, to enable them to reach equilibrium T

temperature. This shall be in the range 16 °C to 25 °C. 8.3 Standard deviation. Calculate the standard deviation (S)

AX o ' . _ , of the voltime delivered from the formula
= 2
/( Z(x —X) )
n-1

Do not alter the setting of an adjustable pipette during the

weighing cycle (see note 1). x s the individual sample measurement in ml,

Pour at least 200 mi of the water (5.1), previously kept in X is the mean volume in m! delivered by the hand-

the test environment long enough to reach equilibrium pipette (see 8.1.3), and

temperature, into the stock container (4.2} and note the n s the total number of measurements taken (10 on

temperature. the procedure above). ’ (
Place the weighing vessel (4.3) on the balance pan and : o

record its mass. ' Bt . A

Prepare the mechanical handpipette for the weighing cycle, 8.4 Coefficient of variation. Calculate the coefficient of
fitting the tip recommended or supplied by the manufac- variation (C,) from the formula
turer if appropriate, and filling and expelling water at least

five times. After the final expulsion immerse the tip 2 mm C, = -‘@5—‘
to 3 mm into the water remaining in the container (4.2). where X
Fill the mechanical handpipette. After an interval of 5£ 25 S s the standard deviation determined in 8.3, and

withdraw the tip of the mechanical handpipette from the
water. Remove excess water from the outside of the tip by
touching the wall of the container with the tip, allowing it - .
to drain as recommended by the manufacturer. Expel the NOTE'. The above calculz.ations take no accou_nt ot any expansion or
contents of the mechanical handpipette into the tared contraction of the materials from which the instrument is made

ter . ' h ; when it is tested at a temperature different from that at which it
weighing vessel (4.3), with the tip of the pipette against was calibrated. However, experience has shown.that these factors ¥

X is the mean volume in ml delivered by the hand-
pipette (see 8.1.3).

the vessel wall and just above the surface of the water. may be ignored for instruments calibrated at 20 °C and tested
Remove the tip of the pipette from the vessel and note within the range 16 °C to 26°C.
the mass of the vessel and its contents.
Carry out this weighing cycle 10 times (see note 2). - 9. Test report
Record the final temperature of the water in the container ~ The test report shall include the following:
(4.2) and calculate the mean test temperature. (a) identification of the pipette; ; {
NOTE 1. Handpipettes of adjustable capacity should be tested at (b) the method of test; e.g. ‘In accordance with '
the manufacturer’s recommended maximum and minimum capacity BS 6018', and the date of test; .
values and at two or more intermediate capacity values, one of
which should be below the mid-point of the range. E)(il)tt?c?a‘:.::g‘;;a' volume at Wh'Ch the test wds camed .
NOTE 2. A different weighing vessel may be used for each weighing d) th ’ . - ’
if desired, or the same vessel may be used for 10 successive weighings. A ): € accuracy (8'2.)'. .

(e)} the standard deviation (8.3};
8. Interpretation of results (f): the coefficient of variation (8.4)..

8.1 Calculation of volumes

Table 1. Variation of the apparent density
8.1.1 Obtain by subtraction 10 values for the mass of the in air of distilled or deionized water with
dose dispensed by the mechanical handpipette. temperature

8.1.2 Convert each dose mass to dose volume in m! {x) by

dividing it by the apparent density in air of water, in g/ml Temperature | Density Temperature' | Density
at the mean test temperature (see table 1). = r
8.1.3 Add the 10 volumes together and divide their sum by ¢ g/ml c g/ml .
10 to obtain the mean volume delivered (¥ mi). 16 0.99789 | 21 0.99694
17 0.99772 |22 0.99672
18 0.99754 |23 0.99649
19 0.99735 |24 0.99624 )
20 0.99715 |25 0.99599 {
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é 3.3 repeatability (of a mechanical handpipette). The

cioseness of the agreement between the results of successive
measurements of the same measure and carried out subject
to all of the following conditions:

(a) the same method of measurement:;
(b) the same observer;

{c) the same measuring instrument;

{d) the same location:

(e} the same conditions of use;

(f) repetition over a short r;eriod of time.

NOTE. It is expressed as the percentage coefficient of variation.

4. Apparatus

B 4.1 Analytical balance, readable to 0.1 mg with a

,11\ repeatability of £ 0.2 mg.

472 Sroclé container. 250 ml capacity beaker or other
container.

4.3 Weighing vessel. The weighing vessel shall have a
capacity of between 4 and 10 times the volume of liquid
that is to be weighed into it during the procedure. It is
important especially for testing the smallest sizes of
mechanical handpipettes that the ratio of height to diameter
of the weighing vessel be as large as possible, and at least
3:1.

5. Reagent
5.1 Water, freshly distilled or deionized, complying with
the requirements of BS 3978.
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