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iNTROOUCTION

VWR ' Vanable Volume Orgnal Pipettors cover
the range rrom 0 1 !lto 5ooo /rl.
VWi - Frxed Volume Pipettors ars availade In
srandard volumss lrom 5 !llo 100o!1.
YWi'" Pipettors are equipped with a removable.
adjuslablo tip eleclor. For convenienc€, modets
ars also supplied without a lip ejecior
YWR'" Prpeno|s are made ol corrosion resistant
malefials and require minimal preventative

VWR " Pipettors accepl while, yellow or btu€
trps The color ol the correct tip is indicated by
rhe color ol the pipettols pushbunon.

PLEASE REFER '

VOLUME ADJUSIMENT
(vaiable volume Models)

S€iect the proper pipettor for the operatrng
6nge fequ fed The sel voiume rs displayed in
lhe wrnoow r. lhe center ol the p pettor body. To
read lhe drsplay reler 10 the -exampl€s tabte
below To change the set volum€, tufn the
knufled knob Inthe handle n rhe appropriare Fig l
drreclron To obtarn the besi accuracy, I s f€com,
mended lo slghly overshoot th6 voume
req! red and then turn the knob back to the
aciral destred vol!me

&

OPERATING HINTS

Ensure thar the Up is correctty ffied on lhs
pipetlor shaJt. A poor trning lip will leak and

Crtrlog Di3play Volume Incromant

€) Remove lhe lip slowly lrom the liquid while
holding the pipenor ve.lcally. OO NOT WIPE

0 Place lhe tip of ihe pipgttor in the bottom of
lhe .eceiving container.

g) Dispense lhe conlenls by pressing the bul-
lon lo the second stop. Touch olf on the side
ol the container while slowiy r€moving the
pipettor.

h) Press the ejector button (il so €quipped)and
sjecl the tip into rhe pfopor conrainer lor sal€
disposal.

40000-264 1.25 !l 0.002 pl

40000-248
40000-200
40000,250
400qo-202
40000-252
40000.206
40000-254
40000-204

6.5 pl  0.02 ! l6

- l  r

5

530 !l

85.0 !i 0.2 trl

2.O t l

r)

40000-256
40000,208

40000-210

SUGGESTED METHOD OF USE

Feler to the diagram.
a) Select lhe correcl tip and placs it lilmty on

lhe nose ol the pipettor using a stighl screw-
ing action. NEVEB USE THE PIPETTOR
WITHOUT A TIP ATTACHEO as sorious dam-
age will rcsull.

b) Pfior lo immersing the tip in the tiquid to b€
measured and dispensed, depr6ss the push.
bunon to the frst stop,

c) Hold the pipettor vertically and immorse the
np In the l rqld to a depth ol3lo 5 mm.

d) Release the button in a slow. controllgd man-
nerto aspirate the snmpls. llthe button is not
releasec, in e slow contfollod manner. poor
accuracv and orectspn will resull.

2) Always aspirate and drspons€ samptes in
a slow, controlled manner. Thrs will inc€ase
accuracy and avoid the 6nlrance ol liquid
into lhe nose ol the instrument.

3) Pr€wet tips when working with vEcous sam-
ptes.

4) For best resufts. reagents shoutd be attowed
lo reach room tempefalur€ belore pipening.
Deep frozen samples should b6 allow to
warm lo rcom temporature when possibl€
and mixed we I belore us€.

5) Always keep rhe pipettor in a verlica position
during use A p petlor with lqu d in th6 tip
should nol be iaid on th6 b€nch oispose of
trps properlyand placethe pipeltor in a sland

MAINTENANCE

The pipettor should be cleaned atter use with
strong acid or akaline solutions Remove the
eFclor by pressrng lhe ejector bunon and easing
the ejector mechanism oll ol the shalt lJnscrew
lhs nul al ihe too of lhe shefi and remov. rh.
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3550 pl 10 fl

EXAMPLES
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VERlFYING ACCUBACY AND PRECISION

The s mplest and recommended m€thod to verity
lhe p€rlomance ol the pipene is he gravimetric
method The pfocedlre employs lhe weighl
ot waler at a known le.fperalure lo determine
lh€ dlspensed volume.
The requirem€nls afe:
a) An analylical balance (eleclfonic auto-tare

is prelerabl€) ot suilable sercitivrty The charr
below can be used as a guide lor balance

Vo ume checked kll Ba ance sensilvily Imgl
0.1 .  10

10, 100

r0001

r001

: t00

shalt, pislon, gaskel and O-rlng. All parts can
then be washed in pure waler and dried
Flgverse the process to reass€mblolhe pipene.

AOJUSTING THE TIP EJECTOR

Push the tipeieclor butlon downwards and ease
the low6r end ollhe l1p ejector olf lhe shalt. Fo
tale lhe eleclor clockwise or counteFclockw6e
to raisg or lower il on lhe shatl. Press the tip
ej€clof bullon and ease lhe ejsctor back on the
shali To remove lhe ei6ctor, keep turning untrl
th6 €jector comes olt ol the screw

To clean a conlaminated shatl, rinse in a 106/0
bleach solLrnon followod by a lhoough rinse In
pure walsr Dry all parls. reassemble and check
for l€aks.

PERIODIC ACCURACY
AND PBECISION CHECK

As with any inslrum€nl. il is rocommended to
veily th€ psrlormance ol th€ pipette at regular
inlervals (ie every thrse months, or more olten
it lhs pipsnor |s used heavrly). Accuracy and
precision can by ch€cked by carrying out
10 consocutive weighings of distilled wetor
and looking al lhe mean, slafldard deviation
and coellicienl oJ variation to monitorthe perfor-
man.e ol the oioen.r

The above table is that used by prpenor manu-
facturers. As a user, it woLrld be reasonable to
accept one docmal place €ss In sensitivity.
Care musl betaken to avoid efiors dle to meas-
uring across sonsilivity or w€rghl classes

c) W€ighing vessel. 5 ml. wrrh ld
d) Distilled wal€r

TECHNIOUE

1 Place 1 mlolwater inside lhe werghing vessel,
kseping hands and the outsrde ol lhe con

2. Place lhe container on lhe balance and lare
lhe balance, ie zero,

3. Measurg and record the lemp€ralur€ of the
d stilled water lo be used Jor lh€ tosl. ldeally
lhe lempeGture should be 20'+11'C.

4. Aspiato a s6l volume oJ water lrorn lhe lest

5. Check thal lhe balance is al 2610
6. Remove the weighing vessel lrom the balance.

Removelhe lid and delivgr th€ t6st water into
the container Replace the cap and wsigh.
Record lho weight.

7. Repeat steps 4 through 6 lof a lolal ol 10
samples. Try to mainlain a slandard limed
procedure. An experienced ope.alor will
make on€ weighing every 15 to 20 seconds.

8. Calculats aspirated volum€ in !l mulliplying
lhe aspiralion amount Imgl by the dislilled
wal€r density coofficienl Pl/mgl according
lo lhe lollowing Table B.

Table A

Pressure IhPalremoeralure I Ll
960 1013 1067

20 10028 10029 10029
21 10031 10032 10032
22 10032 1 0033 1.0033
23 10035 10035 10035
24 10037 1 0038 1 0008
25 10039 10040 10041

9. Using the lormulae in th€ next seclion or a
scientiJic calculalo( calculale lhe mean, slan
dard deviation and coetlicienl ol variation of

TROUBLESHOOTING

L qu0

in lip

lrps

CrUs. Sdulior
.Conhmmaredrp Replacotp
DBpensnqloo Gpd Dsp{nse slo|1 y

1ro* outtrot,:seo Oepress o'rtion ro zd sroo
?oor lilling lp T[hten hp
Damageo tp Reptace hp
Loose shall Tqmen shail
Loose or dama0ed !! T{hlen or replace tp
Slocked arway lClean pipeflor shall
Lrqudinpipenof Drsassembleandclean
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DEFINITIONS AND FORMULAE

Acclracy, also rolerr€d to as inaccu€cy. is th€
mean ol lhe volume delivor€d minw the nominal
value oxpr€ss€d as a p€rcontage.

A=+x1@%

v - norninal value of tho pip€ttor in !l
I m€an volume deliveGd by the pip€ttor in !l
A - accu€cy 6xpr6$6d as a p€rc€nl

Standard doviation is the measure ol lhe scatter
ol lhe obs€Bations arcoM ths mean.

^- ^ Iiii-'5u=t:irr

x the individual samplo moasuremont in !l
i the mean volum€ delfu€r€d in rrl
n - the lolal number ol moasuremants lak6n

Coe-ffrcienl ol vanaion or imprecision B the stan,
dard devialion ol lh€ ctistribdion 6xpr63sed as a
p€rcefll ol th€ mean ol lhe dislributjon inde-
pendsnl ol units,

cv=+x 10oe.

SD - slandarcl deviation
i m€an volume dgllversd in/rl

ll the accuracy and pr€ci6ion ol the pipotlo vary
lrom the T€chnical Date Chan, th€ F p€tto may
n€€d servicing or recalibration- The Y!wI_ pi,
p6nor is supplied with a koy for in-lab calibation.
Spare p€rts, such as s6al3, ar6 also availablolor
in'lab s€rvic€. To recalib6ig the pip€tte. iollow
the inslruclions in lhis manual or callyou Y'gl_
rcPrcsontal|o to oblain Service.

RECA!ARATION

The ptp€ne is calibratod by gravimolric mehod
using dinill€d wat€f, al t€anp€laturo 2o1ec,
according !o olN 1zt5o.
ll dudng plp€tto op€Blion you find thal the
accuracy enor (lhe dillef€nce betw€en the real
aspiralod volume and lhe presenl volumo)
6xc€€ds lh6 permissible value giv€n in th€
Teainical Data chart. lh€ oDene r€calibrdtion
orocedur€ should be carried out.
Belore $aning the r€celibration il is n€cossary
to check whother lho [tllowinq rgquir€menls
have b€€n futfilled during error determination:
. lhe ambaenl temp€ratur€, and lh6l€mp€|alure

ol th6 pipetle, tips and water was identical
. lho d€mity ol the liquid used was closo lo that

ol dislill€d watef
. lho balanc. with appropriate sonsitiv0 has

been us€d acc. Tablo A
. mg/r./l convsrsion feclor has b€€n taksn into

. th6 r€qukem€nts giv€n in chapters:
Suggestod melhod of lse and Operating

ll ihe above condilaons are satisli€d and the
accuracy error br sel€cted volume given in th€
Technical Daia charl 6xc€€ds lhe o€missiue
value, the pipette recalibraiion procodur€
should be cari6d oul,
The ].cdlbrtllon crn b. DCrtonnad wllhln
one ftrll lum ol th. k.y to l'ie dgm o. |o th.
l.li only.

Racallbrallon condhlona:
. Ambient t€moeraturo and lhe lomo€ralure

ol th€ plp€t€, tips and liquid should b€ vrithin
rhe rang6 2G25'C and stabilized during
weighing wilhin :0.5'C

. Measuremenis should b€ conduct€d using
distill€d wal6r

. Balance sensitivily should be sunabl€ for the
volume to be controllod ffabb Al
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Tabls C

volun'€s Lrrl lr/ll callbnlion kel full
{?4 incre'nenls)

0.1-2 02 0176 . A 224 006

0 5 t0 05 048 0 52 033

220 2 r 92 208 0.63

l0 -  100 10 9.84 10.16 2.50

20 200 20 1916-24.24 630

r00 1000 100 99.1 100I 2500

1000 - 5000 1000 994 1006 125.00

TECHNICAL DATA

Catalog Volume AccuracA Prcclslon
num!9lE!g! l!!!lt(pr) (%) (%)

WlrR" Digital Variable

40@o-264 0.1-2.0
0.2 a12.0 <6.0
1.0 !2.7 =1.3
2.0 r1.5 <0.7

40000.248'
40000-200 0.5-r0

0.5 r4.0 <4.0
5 11.0 <0.8

10 i0.5 =0.4

40000,250'
40000-202 2-20

2 14.0 <3.0
10 t1.0 <0.7
20 {.8 <0.4

€000,252'
40000-206 l0-1m

10 i1.6
50 11.0

100 r0.8

50.8

<0.3

400G254'
400G204

40000.256' rnlr-r^fl]
40000-208 '' --'

20
100
200
100
500

1000

t1.2

a0.6

10.9

r0.6

<0.6
<0.3
<0.3

<0.45
<o.25

-=0.25
1m0 10.6

40000-210' 1000-5000 25OO i0-6
5000 i0.5

WttR" Fixed
4oooGrrsl 5 '1s4000G230 10 r1.0
40n0G232 20 r0.8
4m00'234 25 iO.8
4000G236 50 i0.8
4000G238 100 *0.8
40000-240 2m 10.6
4O0o[-242 250 10.6
4000G2,r4 500 i0.5
4000G246 1000 r0.4

<0.3
<0.3
=0.2

=1.0
<0.6

<0.4
<0.3
<0.3
<0.3
:0.3
:0.3

Rec6libration Drocedurc:
. Set the dos€ volums dsp€nding on the pipette

volume according to lhe lollowing labi€l
. P€rlom 5 aspirations, wsigh each one and

calculate the averaqe value oflhe aspi€tions
. Calculale avorage aspirated volume inr/l mul

tiplying the average aspifation amount [mg]
by ths dislilled waler density coefficient
[rllmg], which depends on temperature and
Pressure according to the Table B

It the average aspirated volume er(coeds lhe
permissible value, thefollowing should be donel
. Remove lhe pipstting pushbutlon, (Fig. A)
. Holding lhe volume setting knob to protect

il againsl rolation, inssrt ths calibration key
into the cuts ofthe calibration screq {Fig. B)

. Turn the ksy clockwis€ to r€duce lhe aspirated
volume. of counter clockwise to incrsase ths
volume, (Fig. C). One full turn ol the calibra-
lion key changas the pipelt€ aspiration vol
ume by the amount given in the iable

. Take outlhe key and ixlhe pipotling pushbul
lon, (Fis. D)

oetermine the average aspirated volume. Th€
averags volume should be wilhin lhe pelmissi-
ble range given in lh6 tabl6. lf th€ volum€
€xce€ds the values staled,lhe recalibration pfo-
cedufe should be repeated.

Condition ol fioasuremsnls dislillod waler at tem
perature 2011'C, number ol measurements
- minimum 10.

ACCESORIES

40000-270 Carousel Stand
400no-272 Unear Stand

D
SPARE PARTS

Fig.2. Showthe pipette design and its elements
lhe replacemenl parts are marked with bold

el Opor.tlng puBhbutlon

Ejeclor pushbulion

Calib.ailon knob
Body

Tellon gastel

O-rlng
Sheft
Nut-

10. Elector


