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1.0 INTRODUCTION;:
Preventive ma.intenance is the best m
properly. Preventive ma casure to ensyre that th

intenance

A schedule

-formanc : S sho
performance of equipment Ordinarily Maintenan Uldhbe follo
) Ce schedules 3

daily, weekly, .monthly, eVery six months and | '
load, types of instrumentatiop and yeary. Depend

- n
activities can be adopted for any givel:ln;:;r of employees, a record or check-sheet of such
of necessary tasks. oratory to help the laboratory manager keep track
2.0 PURPOSE:
This SOP describes equipment maintenance and calibration for Microbiology
Department.
3.0 SCOPE:

This SOP is applicable to Laboratory Staff in Microbiology Department.

4.0 CHECKLIST BEFORE DECIDING ON THE PURCHASE OF AN INSTRUMENT:
* The instrument specifications should fit the purpose.

€ equipment will function
wed regularly for optimal
re set up as tasks to perform
ng on such factors as work

* The specifications should conform to local conditions such as power supply, humidity

and climate.
e The advice of other laboratories using a similar instrument should be sought.
* The prices of different brands with similar specifications should be compared, not

forgetting prices of spare parts.
* Running costs should be compared..
* Availability of after-sale services, in
* An operations and mainten
* On delivery, an extra suppl
fuses, bulbs, electrodes, heating
* The equipment must be assess

cluding maintenance should be assured.

ual must be supplied.
f commonly needed replacement parts (e.g. carbon brushes,
yo

elements) should be obtained.

ed for technical safety.

ance man
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, The need for an operator fi
o ki n?inor o r(.)m the laboratory to receive on-the-job training in 0 ti
pairs must be recognized by the supplier or a comietentp:;:licl)(r)lr;;

agency.

5.0 OPERATION, MAINTENANCE )
£Q UIPMENT: AND CALIBRATION OF DIFFERENT

Centrifuges —
Two types of centrifuges are currently used, mechanical
in maintenance of different types of centrifuges used in laboratory routine are a

and electrical. The major aspects
s follows:

o prevent the instrument moving

ioned exactly horizontally t
k if the rubber buffers are in the

The centrifuges must be posit
during centrifugation. Chec

its place when out of balance

buckets.
o 1t is critically importa
buckets |oaded in matc
te each other in the centr
opposite posi
be filled witl
in the oppositely p

d is balanced at all times. Therefore
d be arranged sO that balanced tubes

ifuge head. This is necessary to maintain the same forces
tions of the tubes. This arrangement involves placing 2
1 the appropriate volume of water corresponding to the
ositioned test tube, when an odd number of

nt that the centrifuge loa
hed pans and tubes shoul

opposi
of gravity in the
‘qummy’ i.e., a tu

weight of the volume,
st be centri fuged. _
d before use, as the capillary tube samples

specimens mu
s nee as - =
ne end to avoid spilling and loss of blood.

atocrit centrifuge

e Haem o ed it 0
are small. Capillaries should be plugee ! . !
The plugged end should always b€ placed against the sealing gasket.

e Turn the speed control slowly Up.ﬂf}d down- o mormal n0ise:

e Stop the centrifuge immediately if makes Zn iy

e After use, the buckets should be inverted to drain €

’ d disinfect immediately-

wipe an

lage,

« After any sample spil
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. Clean the centrifuge at .
| . g short intervals (preferably daily) b it i
frequently used instruments. y) because it is one of the most

. Check mounting and replace if necessary

. Check brushes and bearings every 3 months. Replace if necessary

. Check for corrosion and clean and repaint if necessary .
Calibration: use a pre-calibrated tachometer to check centrifuge speed

Refrigerators —

The following general advice may be helpful for maintenance:
sufficient air can pass the condenser (at the back of

itate cleaning the condenser.
de air from entering the

o Refrigerators must be so placed that
the refrigerator) for exchange of heat and also to facil
« The refrigerator door must seal perfectly to prevent warm outsi

cool chamber.
o Calibration: Use 2 pre-calibrated thermometer to ENsure accuracy of temperature check.

Daily Checks: " . : .
Check temperature daily. It should not exceed 12°C. Application of battery driven mobile
1 s 1S recommended, preferably those including continuous
tored for

mometer =
heat-sensitive reagents are S

or stationary ther
printing oOrf plotting
long periods.

of temperature measured when

gvaporator monthly.

e C(Clean cool €
e C(Clean refrigerato

e C(Clean conde

dard O
SOP/NO-S
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Hot air oven —
Hot air
dry

holding period begins a

Use of hot air ovens:

e Setup the thermostat at t

o Ifthere isafan, check if it is working.
for an additi

Allow to continue heating
reaches the pre-set degree.
o Switch off the he
Wait until the temperature
o Calibration: Use 2 pre-calib

checks.

Autoclave —

Bacteria cannot survive in an au

necessarily kill viruses: Its
must be regularly inspected- They can b

hot steam accidentally escaping fro

D i
| DEpt of Microbiology
i OCument Type: Stand?lrd Operating Pfocedure

[
L’lj-oc.“”‘e'“No.: Micro/SOP/NO.SERO/O27 .
~-Pic: Equipment maintenance and cahbratlon

effective when the material is exposed for 60 minutes to 16

B %
180°C. It 18 important to remember that the timing of sterilizati
fter the air in the oven has reached its expected temperature.

he required temperature prior to sterili

onal 60 minutes after the temper

at when the time is up.
falls to 40°C
rated thermometer to ensu

yironme
nd that autoclaves

dous and ¢

toclave en

hould be borne in mi
¢ hazar

m the ins

ovens are mainly use i
2 ome hot Ovenz' . dlfor drying laboratory equipment and medical devices in
e also used for sterilization. Sterilization in dry air is only

0°C or for 40 minutes to
on is sufficient when the

zation.

ature

before opening the door.

re accuracy of temperature

nt; however, sterilization does not

need careful handling and

an seriously injure a person with

lssue D
page No-: 6of 18
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e saturated steam
e femperature
e time

Use of Autoclaves;

e Fill the bottom of the autoclaye
e Before placing the material in the
amount of water. Close the i and
groove. Screw down the clamps firm,
e Open the air outlet valve.

e Turn i i
on the heating (electric element). Do not leave the autoclave unattended.
o Close the outlet valve when a constant jet of steam starts to escape. Reduce the
heat as not to heat too quickly.
e  Once the expected temperature is reached, reduce the heat to maintain the

t p to the support.
utoclave, ensure that there is an adequate
make sure that the rubber washer is in its

temperature.
e Do not touch drainage tap,
e When the time required for steriliza

e When the temperature falls below 1
leave the outlet valve unopened for too long.

' i e lid
e Never unscrew the lid clamps or open th

stops.

o Leaveth
e Check the autoclave tape e
which must have turned blac

black).

outlet or safety valve while heating under pressure.
tion has passed, turn off the heat completely.
00°C, open the outlet valve slowly. Do not

except after the whistling sound
oval from the autoclave.

f the material to be sterilized)
whn (not yellow or

rial to cool before its rem

0t tion 0
used in the preparé
( he covering paper bro

e sterilized mate
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Use a

SLNoe |  5oo——
Y G IMS_ T iGerave T ,
etcassware/media/buffers ———JLLAVE | HOLDING TIME
* Special media
not containing
glucose
e Pipettes
o Test tubes 121°C at 15 minutes
e Measuring 15 psi
cylinders
e Reagent bottles
etc i
24 Plasticware syringes
. e Microtips _
e Troughs 121°C.at 30 — 45 minutes
o Cryovials 15 psl
o Eppendorfsetc. | —— -
3. Decontamination of lab 121;°Csiat 45 minutes
B waste :

Incubators —

Incubato
Itis not possible, the

| Dept of Microbiolo

, D gy
ocumem Type: S

t

rs should be subje

D andard Oper i
TOCumem No.: Micro/SOP/NO'
oPic: Equipment maintenance€ 4

conﬁh
record

cted to
st be

temperature ™"

uou
ed every day

s recording of temperature. However, if
and before opening of the
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et

, The incubator should have a fan
, Incubators are usad fo e

g - emperature.
f .= incubator must maintai culture by fabocatories warking in

T maintain a constant temperaty vorking in microbiology.
empera | o371
J » lp rature should be daily recorded in incubat T
‘e 21l lzboratory instruments. i o
v Ins . incubators must b
e | I e cleaned isi i
chort IntED als (at least every fortnight) and after spilli :'md d'_S'"ffct hend
spilling of infectious material.

e The actual temperatu
re
B must correspond to the thermometer control when the

- “

instrument is used.

» ali 1 s i
Calibration: Use a pre-calibrated thermometer to ensure accuracy of t

checks.

Warer bath —
r bath maintains a cons

I is important that the wate
netic measurements suc

_ ' 0.5°C) when used for ki
or cloming assays- Inadequate adjustment and i

i1l srongly affect the results 0

['s= of water baths:
s The level 0
incubated.

f water in the wa

+ Open containers: vials or ubes ™
and dilution 0

avoid contamination e
recularly

«  The water bath must gularly

these devices 15 son

tant temperature within a na
h as determination of enzym
nsufficient stabilization 0

f kinetic measurements.

ter bath must be abov

ust be incubated in
fthe incubated ma
0o pn‘,\’enl arov

emperature

rrow range
e activities
f the temperature

e the level of the solution to be

a water bath with an open lid to
terial by condensed water.

vth of algae and bacteria.
difficult to discuss

umerous that it is
lacement of broken

that the rep

+ Thepa of desih® o 1 be noted however,
- = ’ S ” .
the subject 5)'5‘3"13['_(:3]:[)' o be very costly, and that there may be other economic
conventional olass pIP¢ P =
= < 1 ftes-
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Pipettes -

Procedure

ipette ;
gach PP tte, whether manual, semi-automated or automated, must be tested

periodically to determine if it is delivering the correct volume
pipettes al'le U‘S€d for volumetric measurements of liquids. They may be made of
plastic and may have different volumes, ranging from 2 mL to 100 mL.

glass Of
They.may be calibrated or non-calibrated. Glass pipettes are either calibrated 0
contain (In) or to deliver (EX).

es (4 pl to 1000 pb:

. Mechanical pipettes are preferably used to pipette small volum

they have @ higher precision a
pipettes- Volumes less than 500 pl should be pipette Wi
nechanical micropipettes can only be recommended where 2 reliable

However, !

supply of standardized disposable tips can be guarameed. They aré usually of air

displacement (indirect), OF direct displacement design. To avoid contamination
during pipetting samples, most designs use 4 disposable tip which discarded after
ecach delivery-

e The practice of washing and reusing disposable tips is to be discouraged, s any
cleaning procedure will changeé the «wettability” of the plastic. [n addition, drying
even to only slightly elevated temperatures may distort the tip. This will prevent @
good pneumatic seal with the pipette body and change the volume of liquid to be

pipetted.

o After each usé the mechanical pipettes ™!

thoroughly cleaned at P - 4ic intervals. Pipet(es
nstruments of the |aboratorys 21 ‘
months. Several methods of pipette calibrat

pipetting than glass

nd are less subject t0 errors in
th mechanical pipettes-

right position and

e kept in an up
d important basic

are precise an
be calibrated at least every 3 — 6
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pH meters —

it e r'ne't er needs to be standardized before each run with a standard buffer of ph 7.0
However, in instances when the work is related to a pH range of less than 6.0, i s advisale
to use a standard buffer. of ph 4.0. The buffer solution should be checked monthly with
another pH meter and discarded if the pH deviates by more than +/- 0.4 or if the buffer is
contaminated with microorganisms.

Glass electrodes must be stored in buffer solutions at pH 4 to pH 8. The buffer solution
must be regularly changed at short intervals. Glass electrodes which have been stored for
longer periods must be soaked in 0.1 molar HCI for at least 4 hours. Thereafter they must be
carefully washed with distilled water. The same procedure must be applied for dried-up
electrodes. The life-span of properly maintained glass electrodes is about two years.
Thereafter they should be replaced. Aging of an electrode is indicated when the constant
electrode potential does not develop 20 seconds after insertion of the electrodes into the ion

solution. Glass electrodes are sensitive o mechanical damage.

Calibration of pH Meters:

To obtain a precise measurement of pH, the pH meter must be calibrated with two
ain a p

; ibrati For the calibration of a
- day (two-point calibration).
different buffers at pH 4 and pH 7 every : ar the pH of the
pH . e'rs pff olutions must be used, the pH of which should bi‘ nf:ble Czlibration
sol r:eter Spegiah erds Phosphate puffers and acetate puffers are preferable.
ution to be measured.

: . containers.
Measurements should be doné using plastic

Use of the pH Meter: .
e Switch off the measur.l
e Wash the electrode Wit

ng circuit

h deionized water

Civil Hospital, Lunglei
Version No-: 01.0

[ssue Date: l8.04.20l9
11 9[’ 18

page No.:

Scanned with CamScanner



of Microbio|ogy,
—

A .
. Ospltal, Lunglei
Standard Operating
PFOCedUre

e ——

fopiC* E

\‘

o Transfer the electrode |
rode to a small beaker containing the standard
andard buffer,

o Measure the pH of the
stand
eading ard buffer and adjust the buffer contr

pH 7.0
ol knob to

»  Wash the electrode and gently wipe with fibre-free material

o Transfer the electrode to ano
ther beak e
o Read the pH of the standard buffe Ier containing the standard buffer, pH 4.0
(pH 4.0) r. It should be very close to expected pH value
e Use fresh standard buffer every day. Discard standard buffer if it is contaminated
or cloudy

Measuring the pH of the test solution:
The following steps must be taken:-
o Wash the electrode with deio

proper electrodes the potential establis
electrodes into the sample solution. Air
since they cause a drift of the electrode potential.

the temperature at each run. Measure

| to the reading.

fore the reading is stable.

f the pH solution.
tina container W

nized water and transfer it to the test solution. With
hes 5 to 20 seconds after insertion of the
bubbles at the electrodes must be avoided

e Compensate for the temperature and adjust

the temperature dia
Do not read the pH be
e Record the pH reading ©

H ith stora e solutions.
e Wash the electrode and store ! ith g

Balances —
‘o :>hing is based on
B ure weight 80 mass. The principle Oi‘ve:.gzné rl:ebb Cveen
eas Vi s the attractin
atty fllances mejzec:2 arate masses: In daily it thl? ° ;haring defined quantities of
| acting forces between SP ighing is 2 cential step in PP
nass and earth. In |aboratori€s, welgiE

nes

D
Dipl of Microbiology
Cument Type; Standard OPEf

D
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gents and reaction mixtures, \\
a2

There are tWO main categories of balance
o Mechanical balanceg

The following factors influence wei

ghing and can
C .
e Temperature ause errors in measurement

o Moisture (atmospheric humidily)
o Electrostatic effects

e Magnetism

e Gravitational forces
e Air

Maintenance of balances:

The following guidelines are worth remembering:-

* The balance should be placed on a solid vibration-free surface, free from dust and

at even temperature, away from sunlight.

The instrument must be placed in an exactly horizontal position.

¢ The balance should be zeroed prior to each use. o

s Use the smallest possible vessel for weighing. Avoid weighing in ves:sels made of
plastic, because they can become electrostatica!ly 'chargcd. Use instead g;,lass
vessels or weighing paper, as applicable. The weighing Vess:' Znudr t::nza:?‘foeu:‘;
be weighed should be at the ambient. temperature. Never put'y
Wjghng chamber &0 8870 t(') \l:/:c;mi: lzll‘).\/\ft’,'lt(;hing vessel in the middle of the

* Place the sample to be WeIg d error. Liquids or powders should never be
weighing pan, 10 avoid corner-10a -

i ighing vessel needs to be
: The weight of the weig
directly weighed on the pan:

I~

De :
" {;DT of Microb‘ —

Dee iology j
l[JJ[Jmmem Type: Standard Operating procedure
ument N 2 Micro/SOP/NO.SER0/027 -
R Equipment maintenance and calibrati
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ern-]ine oy 5 \
det d prior to placmg the substan

Ce to be we;

|

substitute for hands in
the weijgh;
ghing chamb
er.

o Use clean weighing v
esse
weighing pan cl s: Keep the worki
ghing pan clean. To avoid ap Ng place, weighing chamber and
€r an

spillage must be ¢ : "y possible corrod; ;
leaned iImmediately. Biological n']f;tge?:fiect oF chemicals, any
; rials
e with 70% alcohol, may be a source of

r [ iohi
o After completing weighing return the balance to zero weigh
A i weignt.
o Keep the working place at the balance as clean as possiblo |
€.

Weigl ' ;
. ight of the material to be weighed should be within the range of the balance

ghed. A tweezer is useful as a

infection. Disinfection can be don

photometer instruments (ELISA reader etc.) -

Most photometric instruments require calibration to ensure accuracy and linearity
of their readings. This is usually accomplished using special calibration plates, available from
the manufacturer. The plates consist of different wells, each capable of producing different
0D. reading. Observed readings are compared t0 theoretical values and evaluated using
confidence  limits. Likewise, automated  diluters must be calibrated. T his is usually
accomplished by diluting a standard colour solution and reading O.D- spectrophotometrically.
Results must be within 10% of the expected limits. The manufacturer of any automated

instrument can be contacted for details of these procedures. The nnnua
ioned check-ups and laboratory incharge

should include the above mentl

implementation.

| maintenance contract
s should ensure the

. i t—
- ration of equipmen
Calendar of activities for maintenance and calibr:

Daily:
aily: er filter is

if pecessarys

A readers, the prop

rators added For ELIS

e Controlsor calib
s i en
e Recalibration of instrum

put in place-

gzpt of Microbiology
Oz”ment Type: Standar
Top?meﬂI No. Micro/SOP/N
¢ Equipment maintenanc
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o Waste containers, rinse sa
o Allspills cleaned up.

o Reagent levels are checkeg

o ELISA washers flusheq. |
¢ Biohazardous waste disposed.

e Optical components etc. are kept free from dust

o Surfaces of instrumer
its are cleaned. F
needed. . Fresh batches of reagents are prepared as

Monthly:

o Electronic or optical checks are performed on all components. Many automated

and semiautomated instruments have built-in programs for calibration.

Every 6 months:
e Filters are cleaned or charged, fluid llrle
checked and replaced as needed. All pipe

s and tubing for signs of deterioration are
ttes are regressed as needed.

charged. A service call for

Yearly:

or instruments are

L : maj )
» All fluid lincs and moe 0;cble iJs done. Pipettes are calibrated.

factory representative if poss

Function checks - ¢ that all equipment 15 11 good
umen
/a tion checks, often
. ; crsonﬂel . undertaking func
It is essential that laboratﬁirsyczn be accomplis d
condition each day of us®: .
y d validation

teferred to as calibration an

gzpt of Microbiology
D()Cumem Type: Standard
~[‘0c9memNo.: Micro/SOP

Pic: Equipment Taintenanc®
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The process Which is appli
: . pplied ¢ _
gssure 118 accurate operation througho(l)lt(illu antitative meggy;
§ measuring [; Ng or meter;
g limits ering of equi
i pment to

yalidation:
Tht? steps taken to confirm and recorg
of time 1N the range in which tests are p rf o P operation of qui
eiforied equipment at a gi i
' given point

Documentation:
The assurance th .
at a pi :

amining its performanc piece o.f equipment is operating properl ;
' . e over time. Record y can be best judged b
ital element in the S ' rds of performance parameters theref y
P peration of laboratory equipment Some SUgoest;d‘ f O, A S
. g information is

provided below:

e Name and serial number of instrument
e FElements to be checked and kind of data to be collected

e« Frequency of checking

e Record of data

« Changes made to 1es
e Signature with date of the person p

recision, ifany

tore accuracy and p
g these tasks

erformin

P . ]
reventive maintenance —

important function in the microbiology

ecause of indifference ON the part of

f such

l Maintenance of €d colecte
aboratory, Unfortunately, this i -+ 100 costly: TH expense O
laboratory workers and on g
. : ication )
Maintenance policies 25 inspection jubric?” repairs ebuilding O
W'nEn . 0 Cm ’ H
compared with the cost s qvol

fhe ad e .
he additional personnel time

D
PLof Microbi
Docums robiology
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o - t mainte
opl® Equipme” NANCe and calibrafjq,
IS do\\’n.

felaying OF avoiding major repairs and
) . . or re
pllowing advantages over breakdown maintenance premature replacements. It provides the

o Better quality results

e Fewer interruptions in services

e Lower repair costs

e Less stand by equipment requirements

ELISA Reader:
Regular maintenance of th
manufacturers’ instructions and may vary

|d be carried out according to the

e ELISA machine shou
s. The machine itself should not be

between brand

opened. gal growth. Keep silica gel packet

Note - The filters must beé protecte
in the filter box.

d from moisture and fun

The washer works on a simple

Plate washer: ce.
- erforman .
i 5& um pumps, ¢
Dl e critical ¥ EITLS?N:sSte éuﬁd reservoirs, d vacuum P
inci : fluid,
principle and comprises of wash
' . rier- allo ’ A
dispense manifold and 2 plate ?ar q valv opens and : aspirated back lhrolfgh lhe
The wash fluid is pressurlZe .+ ynder vacuum aspiration comprises the

Ul . e an N
. waste f dispen® uid.
ad into assay microwells he cycles 0 mpty of the f

. : n
Manifold to the waste containel- he wash roced"
“ashing of a plate. At the en of th

pressure an

e fluid through 2 manifold

De
PLof Microbiology —procedu’®
Tdment Type: Standard OPera“nEO/om
‘UcumEnt NO.: MerO/SOP 3 d calibrﬂﬂon
ODiC: EqUipment maintenance an
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I'llSe care- .
. Fill therinse bottle with aboyt 500 ml distilleq wat
vater,

., Dispose off the unused wash buffer. Rinse with di
and leave about 500 ml in the wagh bottle. Fix the cS
After using the washer switch off power.

Alle

tilled water, a couple of times
ap tightly.

ﬁoREFERENCES: |
. HIV Testing Manual: Laboratory Diagnosis, Biosafety and Quality Control. NACO
document.
I have read this SOP and understood it completely
and will try to implement in toto
W : ] Name:of the Staff - Sig:nature of Staff with Date
Js== * )
/1’" Lalhriathlui Khiangte -w,,u-' i
L = = N
). | Zairempull tt-o4 ‘4 _
. ) .‘
3 | z.D. Lalremruati w/ |64
| : gi Vo ul'™
4 |T.Lalvensangl e

——Proc
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