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trons vartance, Rcv) a1ei;{nn11 r du rrfuft.vnrl ri' I 16 6an1:n1?i1 Rcv ?s\rtr?_
su r sdvr': ru'irriourir u^:nrrrrrir Rcv to sfrra rie.rdl:,ilrriou 'ruddq glrin6ire fisi6n r:
u: r riou deu6n i6n r rud\riuoc Lineirrfi,r1uunsia 1rt

n.:rldr RCv t o rrfieotirrdvr.: ru rirriouuie nlol3unir Routine condi_
El.ns varrance of Known vafues, ncvr uiraunr':n:rovrrir ncv 

'orfiroJrldhilunrrurrir ocv usigufiurnflqruonfir r iasdi*enl6nr.:drvuir.rrhiriu0r ri r fiuir rldr:rr
oror{o r0uut nuclrJtiir r: r ar:firiolai.ru 1 ;..rio lt]d

{gq nnarn r

rl nna rn rlurio':r$finr:fuar.: r:il-rirr rudno6ryllru,ra:noudq: 
" 
rrcnr rir ncv

q anarn rlufa'.:rlfiffrn r:r5u l oh r rlufor! ne rr, {u i nurTu lun0nn.ltilun.r rn.:r rTariufinaar:
*o sr:rsflfi! n'*.r ri r iud6o sUrl n na rn:::fi.uo rlf c1unr.: r ,hiu1d 

r vr n0no drrrl n _o riruds
runr:dsliioqlnvrrsfru ncv noalnr:*ir

n1.: I luu !iu\} tio!i,.lt

ne: r0uulGn r:orjrr a: rduacinfu runf,nu.u 1 r dan r.:dr:u.r.lrJl,ris err.].:: ci_
{u ua:r rrdf,nr:rfin r du.rn r:riruvr oanr rl irnrsrieudln u r fiur:n r:a 6! ru;-_ru: rlr

nrrl grj:r.J:euluan rnn r.:1f.reurl::riiu



36 Bull chiatg Mai AMs

sp€cial Issue. vol . '1 ? (3), 18 (1,2) 1985.

n?TJtlto ,t n1t1i.:1!

n': rq llli rvr n0nhJfiulun rri r n:T ;f t i,u trarurunell!a?r n'rrdc116r! rvir

1;riuriar unnir trtfulrJui-: uvin-: rla enrirutas t nninrtu 1 lrnriuflilan -r:lniaa!l::qhTu

qhueirnd.!

@I
l nurJnfr uirluvrrrafifl r fiueri:nr': aeuqrqonrvrriufi''r !az " 20" r fludfuuldfiu

u rn1unr6dfi rrivfiune:r:1iq'.ruruto\tn r ri I nl i:f zo tfeaJ'r'rnla 20 n5s launern:1c

iafieodrrrahrlun"u?rtAotl,rrr (contro] satnple) 1rl iar 1 ifufieoriruru 1 rrnnuU

fi'rorirrd rn6oqrnnl.ri I ar 1;ino.rnutrir!'o!"ut rtelJfruli rtrirst{orlo rluil'r1{uvruli nr:
er.rnlo1rileorjrl r doaeuqlqonrnfunr':r:1ri rir!Iudnr*;dlrirrfu::utuduou f,oo'rc16i

rrirlttr:.rd1n61i Liatrldliorir'r riu'::uuuriuau rdu nfl-lilnd"rtu,rt:lrunloriruqn

r ituiu

nrr r0uun:lr{to\r(an'tii r n'!'r in

rdolilanrrl r a.:l giriu':u!rntrorue,e ruir t5{rtnr:n rectrrir rodu ua: ir
o.',!Jru rusur":1eu rrnfiufu'rnadlf\l rouln:T rflulthro.rn, :io ldostolri'r ocv 1lu

1i s.p. riu rflu s,o. toN RcvK (firuaarf ilutrrd 5.1) nlufluuouriu o tlilildqa
aiu lun r:ariuua:iud r Coq't: r f,urjr:l utrilufrunrr{rrnr:cio1'J

!@5
i'r rodut,ur ocv ua: n@r oe:w$i, n'i, lfu tn:r;rirn'rn1ri lviriru uant-ir

nrrllnfortror'!inr:l l nr-rlritiuli rrJduuuilasliluir crnriune:flnurlntevdlir0nr:

r duuurJn.t'r =run1'rnir{1uta\!.,ranlri t n:r:rinioLi orrnllii, u 1 launr:n:erqirir
rodatorranrr? rnr*ri to duurnlYu ro 6wr{{ lilrilunlalu ri'rnrnl:.i rvir tRr uantjr5

nr:rrduuu a.crJrfuR'llnlsa-ruto\Han'rr't t n11rri ua;ri r 6ufo.rurirlynrd rn;frrioudc:

n1 rirnr.:a r; r.t1rtodrtnd.rialrj

duralio\flunr'!$ anec-tnn\ ncvx rluiionr;nr'l!oEti'ruarr!Rnrjnfi ua:tG

nr:uiq;n, lardr 1 ltlu5enr\ilngn r nsriuthou-jec:oluru nlo uirlnrodr.rl#r;1d'1i
fru!2n 1 do.lun,rld ilrlunr:nrnioivrunlouritftFrriu riuQprmlirun::n'iuur $a:
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q^ <d

rfu.r"Ml
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i1'r! in1't! d1:i't :o $a : !l : {!fl 1.:ota.r {rrrJo ln fr.,t ncvr riu 1

er1.rr'r1':n':-)1d'a!.r rCorroi tnqt,ortnrr rrrduu* a vr r,rirune.ur qnrio.: oecfii1ri
lnunr': in5uror:nJo10:.r,rn:51u1urj o r nr5ufnhn r:i r n:r:rilii'lnl'6n nisnrl.: rir9rnlri'qa
1nir6urtfi'utie ocv uonri rar:n:a rurnr Sruriounrirfu r dor:qornrn uitirnrnnr:vri rdud
u"s*io$rr'1r.,'li o'r r fh,.,i'a.r r n3 ur,uh urrirs 1 lrri *a:rirn rnn r.: *ri ltrirui3fl'*.i,rlrinafi
uon.: i rri'r r: rriounririu r dal qnn rr n r r ri,ils*ieu n r: r nru!i'ru ro,nJd or:nnao.rorrea:
rf,ulotir.lrtrr if;'odn:1*in.:rr j-,itr urfi'r1r,firda:1ff:atr +a;o:1filioqal iain tu1rilu

n r': rii"t'u ikln r'luau'r Rn f,i fun1': r6an j rn r: l:vrnaaurii lrfrr'l rriauriu ne: i 6onri'eued.r

ir l: r dol qoarr,'l i.iT udqr',-iou r tir.,rji u rdn: r.r.: jrin-: rluur ruriaufi'qadul l ua;fi'sriul,ufu
dnr':v,':ru-jrr]hrrlniorqnr.:1{rreuiutirradr.:lr,dornoauq"dsqnodrsrlur,',iau*iel:r
n4iru"r:klorruti,:qnrlidsfine.:oi0lfl116nrl::nr,:'rds6a fi'r o J r.r air fu n ru ry.: rlnn rnriu a r r
r:. ,.lolqonlnSoa-rn !fi0qi1rlQalnf, rdutfiu rnlarr$a *dlaurf: 1 l rluir oe ru Farlnf,rync:

rfiafi'uor:a:aralen':3ru riiurdrr 1riofi'ratirsnir5unerqrqnrn.rnrrludeulnnjdvril,i'rir
ncvr'hjn

ni.tdvrtrnt rnao o.l iuua: {uflu1nr:y rars

37
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lr"lrro ns dta r rr,l rir.J:rJ:ru rdoyrhn r.:i r nr r:fa-Jrsfidqn itiruial ua:1Juan.:n-,
r,rr rr.: urltr.l: rutosnT .,: ? r a.:r:ri'luar, rnf:.: l,d.r,rur_.rr:.li lu ir:er$o ) -
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irreniin r:1 r n:r:frluUa ru i-,ri:-r q5nar:Jdfi nr er1': n'ane: r, dauqnn1rla1e

6'asn rlinr:durrdeu r o3!nrunr: iuiflqr-, l' r rr: i r'lutir sdnhi'sllnur rdarfitl RcvK riu

n,:rrta?.te,r'Efl;o.rnT:n':rqSaiuatorrnqn:,lr'i u,i'e61i len rrdl:uilririr olu l Conr ruri

ltqpra tir.rndsfil a rrn r': i fiufieo Jrrrn 3a firo tir.rain fr-roel ql qom-rn 6rl r:udu{lnlaorl
lifieorir.rahn 5uaru qlqorarnd r iuar':d r fi".rrir ui6ui'lfu+i.r rirun r': utiu{r Freeze-dried

h:o Lyophilizatj.on n1i!fionf;-:orjr'rr3anr:!it":arj,.rraild crl;'na, r6.teio1il1uu#

7 nrrrr'tu!ar:e3a.ru!1nr!1unlaf,:odrsainlunr!Qrtqnnrrlrua:arulurihriuo"rcl;lii
r iurieulnriuifiorcc sliL;lil1uu r'rn:t! fi'rrriunr: r nlular ra;ar un'rr 1 hina'roni.rttu

tre odr\dq:l r n: r :rir : 1 inraidqn

all{rf;ud:;n'i1\t ocv fiu RcvK

druln{ir ncvr rrE'rniri.t ocv xloa r;1\ridqnfi'1ni r au.:rlo rvirfu uicc

riLulllrili rauddl RcvK nrfin;1rir ocv rnrr:-j,i'rn,n riu rriufuuaa.ri, ir ocv riuhi

lnios ir:di, ncv Erni,i. rv fu fi rdsslrcrnaerrl urndlgarur:o frJrnr.rlriorjlu
aatcd., uflnaor rT a,l fiinfti6n1:i ln':'r:fuuui,r 1 vrrs raia60nriu frrdeutgflrtr.t
RcvK $at ocv trni.r rt!1o 2 rlsolaqsn'jrriuiean:rrieudsq'r rrirlrtti.ruaa.rlf rfui't
linrrl ra:'r;ririu 1 uT nionr:dr; neuql1rioq,iluanmsdndf\rfuc'1 rrfuiolrrar trlua:
ituilt rdovrhliu6':fi nr: rCriurn'rrne':'lunrt:gi.rr]osfi'uftunr

o rcnritliirfosrJ$olnr:1urJ:: r n; r rrduonrtlirrurrsirur;uun 1:n ?u Q!

2oarnrioulrnlo naruuri{otc:hilinlnrinetql?nn'ln raufllo rrr .1 ui.r atr:li
r f uldunoufloouro\tlvuln,r.:n1!quqourrtrd rr,irriu laonr: t funrrlrjrfiurnro tirrrncvU
rfurfuaoud z {lrfis.rod, s rf,oe lrulrifleamndt nuud t nfoduroudu 1 lirrJiur.r rfiou

fru nou rrntlraroldunoutl 1 $at 2 d rf;uligalie&r q: i r qir;::f,uto.ra.l: lririu
: sfiuh':rfirndrrl nu r onr v fi'sriuirto'rnlururl:tjreudnrlirir: t iluirtusran.ttnrrc'i-
rnrr:rid:sfirriu 1 ,tirfu rou lutrrorjr'rffr:.rti t.nr:riotdhlu lrilrirf{i'r.rl, nfit:rfin
rnfiu 1 narur;iu d\o-rc0nrrurJ'r 'rruirsc,rndr @v nlts nCtrr d t:rnrrqtfr'bi ;'.t

fut'rrirdq:lirninrrf,nnr rdr rillufrroudu 1 trirl, :;norieu 6n rcnlrnds rdorlna-

a rn : rtu1r, au d.,r lufuwoulunr tr rro'! r n r r :ria ri rrl l r 6u r ra ruluonrr. r rn r:q 1 et{ri'1
n.rdurr:orirl rrhlun:6ro'rfieodr\divrft BluQUQoJrrnriudlon'raqu.lrd rtrc:g1c r ou t 6ur!
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'- ,; rrfllon:rc'tnrirful irioui,r.r\i! a.rlrrrjduuuUa.roulriunr:aarienlrl${r:eud\r1u
r., r'.: n i6aa or.rl rnlu r finnerr.r lfiulr]ti nd,r.:flo rir ocv gsn.jrrie ecvr< d.r\irjrlc rful

n r r lnfufln r iu efi'une: neullnonrnluriolr{Ofinr:

n r':fi qnrntrto.rHan r:1 r a: r;riluri'orrr.,lfiffin r r r firro rr r rJd uu g rja.r 1tJu,r.rfl6i'os

a r llurialaiuoflnu rdeu'lunr.:lgqia i'sriu{s ne:rJufintioljan'r.r 1 1.i1i'r r rflqn rrirdr:ri
'.i',inr:dc:ua'iraslrrierdfonrlufinle-rilr0unr:uTn lunou r 3lr:no rrri r rJuio\cnri.l-
fin1nii.:r1nou'r.rd r duriosrunr:ii.r r dodrJr laun,r.:16.rrnro rir a,.,i r60nerfuin r onr:drln
'.'ratjr':1i' rio:1adr'r l do rofro.rriuflnl iriunr:l;rjr:nar:rirutu uo: judfivrhn r:,n ao.r{r$
rJfuruuo;rruov r6uo rdarfi'unr: r duuurlarrcir.r .l rdunr: rrjdr.rutjhur1rd nlonr:dor
i a'lr-'r:lomlo r !doudrq!.5:notlrla! ro{arrsonla rnq{nria.rdr.r 1 riuti'u

t da'l{': ;uunr :nruqlqonrvr'ludunaud I ua : 2 fi tie r.: ro rl*lr*u,rtharrl
11 r iru{'udun oudu 1 ialtt rntrl r corr.:re r durfiunr rulnria.rriu q'r l riuio!fiq,r:sriru
nerl': :Si': :ls r ihrorir.rfl

ur'tolun:!

l. Whitehead, T.P. ; guality control in clinical chernistry, John Wiley
and Sons, New york. London. Sydney. Toronto, I st.. edition, p35 - 39,
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u d r iu oie us u e u nr rr r d u e fi.r l Co w a we r! ur;uJ i *a : ar _'i lnfo$ln rire l ifrs
*irluuvrti 2 ;.rfi r nun ejrrl iui'eirdeuhqitosrraJrrrfhi:ulr rcorinr.rn:roe- ra:.r:ririu
r:rlrivrr ru irsirso.ofiu d rf;ulidnfifio r:'a.rdrdurffu'r rf,u r n.:r:-irItftp.rnr.: rnrurrrJ:-
nuflu:qn{ o dT rrl:finrrorr'a-rrnn r uo de.rd r:,in r:nr-:rnr1ufieo ri.rrrirl 1 uirrrun-jr::nufu 1 rflur:irlrn.t1ru fi.earir.: i,riu 1rrfiul, LJslna rOur.r, rna rOurL, tlrluua:ltiraorro:oa rfluiu flrynrdl:lairfune:n'ri'rn,:n:elraduqnio.rn,tohi6-ionr#r:r
n':eqTaarr rnd,riulucieurr'::no*rosfreotirrd.od.r!a,r:du 

1 5n!rn!ru nrrdrcudlrlrfo
rT mrra:laoui.rar:du 1 lug.rarirldu 1 Lioeirr.rnilf rfianeer r rjduuudawrriruera
n1':nr?a'! ! Rr1lririuvril idouri, .:u rn ,.a:!ancrnriur,er! rrilriuso.,ar:rirrr 1 du,,.!ui.uru
n ?unaR 1rn r 11l.r n: r;ri1u*gie cf,ro dr.rfio rl lvirnlolri r yirfu fil i1u iru n rrnrelftf,ro drs
o r nnu'|ridrJeu l 0u1 : ncir., 1 riuurrfi aranr.:n.:eri r n:r;rio e.
'uirnei.rr5utifurrirl$li tftynrrdudo:vri1rin.."r..n.rn.r]:ffiff:H::;rlii:
n':eli rn':rciriu l grnsouc:nirririfinrrr:r6riorrr,r6n,r:urs:snrrrco{nnrrvrrrriru
d r la 'rdq:tloir! nrT ,ah fiq r iuodrsti.r rdoriasnr:ui r o.ridnr rrr-r lra uuulnrirrls-uvru
Itn:rrdnii'rr1d'rT uoqjuir 1ufrp.r *u'ndrrdtirnrnnr:lt6air runr:n:rqt r nr r:fuuulnri
liaranr':n:mirn:T;ri$nnirsllo-rn'rilnr:rfrn rzu qsnioiinir r firn'u un:i,rnrni6nrr
rrutrrrieriu16nr:dl{fiuori,suninaru tiln rfilr r naduluirun r.:ld'nra lrni6n "r:1nl\un r:
l0cdul: ftlo\ Blrvrrii',rriut.rri r fluiosn:rorr ri16'rrr6rrrro rirrrn rtorf ilnl?u.rrr1.,i rirnrng'rlnr,rl u"nri.r.,r:rirvl6lnrirtrli 

r rirrir:!neru unn irrrltllo dr.r{l uis
rio riu:r.iairlunr:{'nT r r fir-rfiunerrqjtuT n rriu{i' orq r'uu rrfu6rnouli'io'L

d'r: r ifuqrarirrraiurunr: t 6onrri6n rrcrnrrn:rqTauna rgouluf,tu r do1f1u\ru r:ciiu

lunr:? r n:r ;iar:1lrar:nd.,r s rlunr:nirlaovfilqruarfltarar :riu l n rt6runrrnrr dr qoalsfi rncirdorch! rof,.r ar rlcrurro'otar:riu 1 lunr:dr'u rrJduudriorr rr.Jar
1r{ntoriuln'!ur r nlffufiru'ru'r\to Jrl ua: irn rn qor*rrndnurir 1 r iruarnif, ron.r;fie,uarr
arrlnar:nds nrrn:rcfaar:liu'[ nuortu qoaltrit'.rgrnoirel,r uietior.r r iul,rn- oJrs'r:
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firrl6rnT nqnr*ur:lrlmfiuouijT lfigradlJuJuau rdoior:duo{irunr:r:erlalluidnr: rdu

furiolLiliroa rirdnr:

nr':nrqocrff,dri rrrc r r1:l\r?orarrl nar:ndlriu oti,rai ftp,rna'rn{ud r :r
r:?inrrlinr':i rn:rsrilurj 1 dule rnrrv.l'rcrrdu 1 do.rrruneubirfuuri-hc:Ulivrhrg
n?a'rfiu;lu rl nun:.r sei6o rq06irulunr: rCurlaanrJfinlurriu 1 li'

nr:f,rr:o'rirunqulrorrfrnn r:nT s r afi lonT Ua ryid-inr:'t r o:rcliode.tla
: r r.r n d.r1,{ a qjriurlui rS n e rlli rrp rnrJ:cn r rbd.tf auo rcq:ulir r$n{lao rjrsndrro.rcf,h.i16n

srjrtndrfili uonrr nfiuiola r fir r firair luvr rs irunr trqnriarrfuoralrir rornn r.:darr rro
lilinr':n:ec- r a:r:riar:1lcr rndrra.ru 1 i6uieiaata.rdr l odulnirf,urrnlo rvirii'u ir
od-r\6orq r fluliqrnn r:q:eq5r:;i'utolraa r€urlu{*l yrui.rn rrn:ec;'eut! ltonic
Absorptionf EDTA titration ira:nr:1ti Technicon Autoanalyzer Conplexone

colorinetry riulfHatra.rdr r odulni r flasrfuriml.r (lund t3) n1: hflltnaautrrli"u
t Recovery nuliir$rJr:lugivl rsirun r:n:ecnrar.r rf,'rlrt loaadn:rn r:nirJfin lurodrrr
lrraJ, rrnd.r'ln uar r:uneudio qilufieodrrr rfioariu 1 lunr':nr Recovery vrilfinunr: rlu
ar:d r:'ti'osn-r':q:eclqiru ir, #vr:ru ur.iuouqiurundraslrJararlureodr.t0*r llunT,:
t ilaTn Revoverics tasatrd r fi ua.rlrllufieadrs fi drl, :os':lqialrii-r8n r'r r Crtlrloarr

dnr-rntr |fin Anlurl naor rursariT .rlu0ilr.loL;

nijrne'rrlcirrr: !a'r!a\ (specificity) tta:n-:rlgnio.r (Accuracy) ri11

0qi l (fuq;fiosllnrrttruruaoanio.rlfu I iro rcn!'jri6n lrnrrr{no rjr'rnd'r !arr!q'r r nT c

r elvi\i $i! al ,r!qni'ostidolrir'r udfi riul i rroriT 
'rd rduLiahnlurl::nr:d6ilorvi'ulrr: -

tluii l nuvr r'rnqrflsi'r ilrorae rtrlniornoln::lr'6e :rrltaodr\nd{c; rifud.rd r:rio.r
n'rtdi$fun'rrdqcutl rornluidfiu l lrldtl::luorinrsfrunr':rieaif,ri'uua:lnu,l:a ud

o rjrsl:fiml8nr:lcnh0\tis r ovtr I arrugnriar rfiu{adrN r fluec',r r fiu{arrnittrrirrarT lnriuui
toslinr:fu l ieu rr.r.l:i,rl6n.rlnnrfid16rr.ri'runrrlvrndrhguriurrsoriruorrii
nrrrnnfo.riuilr|ru,iuu'en'toluvrerrnduffuf;oar rllniotLil nir $n'uriuuilaudsoirJr.r'rou1

fio0fi.rnrrlgnfro!uag rduui r{o.:dur.rfifi rflnr:urn rfiuljdcz}i11i ii.ralftg6n :;nr':
ndrrfiio luvrsn'rfir1rfil6ow:ru jr,irrosarT u $rjuuifir!neruai f,'qlrnn jritrosnerlqn

iorr rn: r:'jri6nr:dsn-l.rr rujuoilfiu c:druurj\ uuns0r'torrnukili ra;r; rfir'h rrlup
d::ardtornr:n: rq'! r nrr:finrliru r aSa60nlra raoJr't
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;trriu'l f r nandrrBirluurfi : ie neelqniott?as ant'5n:tq5InrT;ritrulndu

nd.r a eqcs'lrj r lluu rfluufi'u iroi \: (True vatue) $lofi'u ?irirsf ':tatrian-r:riu 1 (Re-

ference value) d'l ir ur.:rnd''rda-rqnrl ira rai6fi'sc:lindeefltrluuvrd r riolrl

linr:n':rqinvrllnsn6Oanaruadrsslourtadrtrarrq;iiuiiuol{uua;hifi'u
odr.rnir.:'errlufosrJfirJfin r:fie 1 1r.t dsq rniouo: t funr:e rl: rn'ruorj, sfiuie fi'lriu

r dolnfinrud r r r6olnr:l:u'r r arn.:::li6a"ruiunr:nr?alntr!!1hri!ef i' 6itr#vdi'o'rvrtr6f,a

.nrr r lutt tfluuaa r!u'i1\t1i1!rr;fi'!i6 rrirfu firori'x ltiu ;11: ! duoiGn,r'n:ec{i uuu'l]rri

dhll:lnl?ari,.| ur." dsd |' ': rrior:vrififion'r: t rjluu t fiouaanr':qrel5lfi'u'16 dieas 111056

nr:d1in:roials rfiuluuulnriiiot s tllal rfiuufi'u3in:eqiru Flase &rission r duiu '!
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riinr:nri'r
(nL')

riiugnii twl
(8afinfr: )

rtiurnrri.r tx=[l
( lu ri1ar1 )

x-x (x-x) -

I
2

3

5
b
7

8

1o

I. 3446
L.4447
r, 5445
L.6447
L,144A
1.8435
I .9 369
2.O255
2. LO76
2.1851

o. 100 3

0.1001
0.0998
o . lo02
0 . Iool
o. o987
0,0934
o . 0886
0.0821
0.0775

100.3
100. I

100.2
100.1
94.7
93.4
88. 6

100,5
lo0. 3

too. 0
loo, 4
I00. 3

93.6
88. 8
82,3

6.0

6,0
4.6

-16,6

38 .44
36. 00
32.49
37 .2L
36 .00
ZL. LO

0 .49
an ? (

144.00
zI).>0

t"lean (x) =
-2(x-x) - 65I.60

651.60

IO-1ta-
I00 x B, 5I t

94 .3
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{xin'r:i:?eco!
iud 4

Speci.l Issuc.

nlrn:rraoutli!rl:

nQlvl )
Itou !nt'rn!

Autonatic pj pette

VoI .

dfog"" Moa.t to\t Autdratlc i-.lpecEe

z)/ i

EPPENDORF

@ r"o 
"pri-ng 

pressure

Q ltectranically interlocked

Q rvo positi-or.s

rFlT n:flti'rli1rru{air /rJillrd r Aonr:zado! 5o0 lu1n:6r:/500 lrilnrd*r
r nlo'rd.rd1i1unr:r'!"idolJ chyo Jupiter cPr-2oo D

ihngnn'ror; 12.8693 nlu
qanr4fl',ro:r:rraou 23' q,, areunururiutos;i(o) 0.9976

nrr,ld

ngl @ eir- int"tr-,'.
@ three-posit ,on

Q nositive displacement

| (x-x)

n-1

100_s. p. r
x

BuIl Ch j.arg Mai AMs

17 (3), 1B (1,2) 1985.

n{.rfl ilnrln:rr
(nr! )

ri'rnrinri'r
(nfu)

iinsni'1 (w)
(iladntu )

d:u1iflii (x=I)
(111l:finr) "

x-x (x-x) -

I
2

3

5
b
7
a

IO

13 . 3648
L3.85i4
14.3534
14 . 8459
15. 33er
L).62t)
16.3I9I
L6.6a't2
L7 .2953
17 . ?818

o 4955
49 26
4960
4925

4884
49L6
368I
b08l
48b5

0
o
0
0
o
0
o
o

495,5
492.6
496.0
492,5
493.2
484 .4
49!.6
368. I
608.1
4A6.5

496.7
493.8
497 .2
493.7
494.4
489.6
492.8
369.0

4a7.7

I.4
4.8

2.O
-2 ,A
0.4

-L23.4
LL7 .2
-4.7

18. 49

23.04
I Aq

4.00
7.84
0.16

t5227 .56
13 7 35. 84
22.O9

Mean(X) = 492 .4 -')x-x, = 29042.6'7

s.D.

c. v.

| 29042 .6'7.t-
IO-l-

I00 x 55.81 t
492 ,4

lo.tJI

11.54 t



a

?1lffTt tlnlffllllol/tl
./t . {.i

ir,ullrfu ttvl 17 (3) ,

s.D.

c. v.

1s7

n1.1\rtl 7

{n1n11r11ef,O! n6jld 6
Td 4 riol !n.:.rrilr 11.n.

lifio$ac l,rod"l ro\r Aur@atic pipette
g0r @eir-interface

@rnr". positions

@noo spring prcssure

Q uechanically interlocked

Q t.iro positions

Q tositive displacement
rJtlr*rfhi.rlil ru{rh /r.Fillrd ! aonr.lrrco! 5oo 1rlln:drr/soo lulr:fu:
r alo.rtilililun'r:i:2sgor chyo Jupiter cpr-2oo D

rilnf,ntorrartug l-2.8434 nlu
q0nlfurzrl,llta! 22'a., arrurururhtoui'r (o) 0.9979

IOO S. D. r
--I

IOO x 12.49 t
513

r*N'llDJ

18 ('t,2) 2?8

nT rr:rcaoltFl!1rr Autonatic pipette

Oxford P-7000

L2.49

= 2.43 t

a{ttl ri'rngn:el
(nl! )

ritngni'1
(ntu)

ri'rngnri'r twl
(0alnfi )

iltuildi(x.I)
(llIrrf,r:) u

x-x rx-I) 2

.1
2

3

5
6
7

8
9

IO

13. 3678
.l.5 . uoSI
L4.3922
14.894I
r5.4000
L5.9072
L6.4072
16. 9443
17. 4528
L7 .96]-7

o .5244
0.5003
o.524L
o. 5019
0. 5059
o.5072
o. 5000
0. 5371
o.5085
0. 5089

524.4
500, 3

524.L
50r.9
505. 9
507 .2
500.0
537. I
508.5
s08.9

525.6
501.4
525. 3
503.0
507.O
508. 3
501. I
)JU. J
509. 6
510. O

-II.6
LZ.5

-10. 0
-6 .0
-4.7

-11. 9
25.3
-3.4
-? o

r58.76
I34 . 56
I5I. 29
100. o0

36. 00
22.O9

141.61
5,40.09
II. 56

9. 00

t'lean ( X) = 513.O (*-i) 2 1405

€ (x-x) 1405
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nlttt?atoltn!1o Autonatic piF3ttet1':1\td I

{r,rn1't41.:qCo! n{ld I
lud 4 riau !n':1.!J ,t. 2527

dfoBe: lbdet tot! Aut@attc p:pette MI.A

nOi @tir i.t..fa..
Q three-positions

Q nvo spring pressures

Q uectranicatly interlocked

@nlo-positions
Q eosttive displaceoent

r,nnrrfhi.rliLu{rtr/r.Blrrrdrionrrercou rOo lu1atfr.:/roO llIa:irr
r aJs.od.tdlf,lun1lri1rror chyo Jupiter cp"-2oo D

i'rng.'oorartu: I. 23?o nl!
Q$t{firi||!r l,)r|aatl }o'a., mT urue urhtalri'r (o) 0 .9982

s.D. I e tx-i) '\,-tI-
100 s.p. r

i

| 522 .2L
-JTilT-

IOO x ?.62

94. 6
8. 05 r.

ntsd riingn:el
(nltJ )

ri'nrgni'1
(nr! )

ri'rrrgmi'r (w)
(0efinttl )

firrrlril (x=H)

l1rlla':drr) "
x-x (x-x) -

I
2

3
4
5
6

I
Y

lo

I. 3345
1.4317
t. 530l
t.623I
r.7168
r.8r58
1.9093
2.OO90
2 . 0830
2. 1814

o . 0975
o.o9'12
0 . 0984
0.0930
0. 09 37
o. 0990
0. 0935
0. o997
o.0740
o. 0984

98.4
93 .0
93.7

:rJ.f
99."1
't 4.o
98. 4

q'1 1

97.4
98.6
93.2
q? q

q,l 
"

99 .9
7 4.L
98-6

?l
1.6
4.0

-1.4

4.6
-no
5.3

-20. 5
4.O

I e.6r
| 7.84
I 16. oo

I 1.e6
I 0.4e

2I. 16
0.8!.

28. 09
420.25

16 .00

Mean ( X) s4.6 t X-X, =t 522.2L



l:dr:nmfirnr:d r*x"bru

ai,frrni ffi fl (3),18 (1,2) zve

1@

riulff ir pipette fiarirrrtoLi irg.rliarruuu rfil ua; pipette fia 6 t Guuunruor.t

rtrrc0 aolgJrnrulnuirfirin, trttoollmlfuulr

Ldd,-l t'r"rroutFl!1i.r Autonaric pipette dfa vouc RTlt 880 D

LFtr,,ri.: 5oo hlnt-m: lieef,o
fl. Mean = 488,5 lulnrirr (ir.rrrnto.:ultfvr - 2.3 t)
ll. C.v. = 0.59 t
n. tnlrtniif;.r ro a{.r iinir soo bla;irrftnun 1n'inir ztl ur'

n{.rd I Gum:ri'r+iourir.rqln'ir g rti.r ua:lni riu.0fru :tr,1iita\tPi-

p"tte dninururlf

ntrr aetr pipette d ! "..,rr."y lrii ui precision i orttfiacrn
1) tip o.rrfi:rAnnjrthi rdo.rrrnSsr:du\Jralsu n'rlf1ariil#rieo
2l Qtr pipette lenirrJni n'r1fi1ni"rliriou

3) hirrn tip lfutourr.rrut r1elJriourilnunqrriru rilfiiin.rl lunrtuv

Liurn
4) cr-Ft\to\ pipette orrqtdou vr'r1iqni'rlilrj rfild

drdiorri r9untrio\l

. s.:?rqirlm:rlnu r riu rn;OrQainitign rnn0a d'r rfiurl tip 6rrdu tip
lnri iT atFsriouljfi r tduurfi 'r r oir uie fi I'rnr :r'r"tdoutftrt.ttliruiGfi nri

*:rrcaurFlutrr Automatic pipctte dio ottota
tftr.rrt loo luIn'rirr 1ieaf,o

n. !te.n = 94.3 lllrrlrr (rirstrntowlf,n - 5.7 t )

t. C.V. = 9.02 i
n. tnutd'rrisd t 6sai.rff s riouirt*j'r relo 'g.rLirfiu 0.5 t !o\t

tl'tlrrrflu't€vrnirunli urirf.rrl e itrftd ro'tl'rrniird'lut.ri'rean.r
LJr{ou 1

!fu!-g

n.t.rurjrre rrnntrt:rtq llrrrri'rf.r s riru:nr: rf;ui1;l accuracy Be! Precision
to.r pipette dritctiof,tnr: ud rdon'rnr:a'ruecrmirfi r0 uirrl:rng'irrir a""u-
racy ua! precision dr:ernrli\i1ir"u er rnqtin: rfhtrnr"rnr:rtnroulrh lo1ri
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trp fiuf,1 pipette Liuriu rdottciourji uirarn
aaoullnfir 0renilf,tFtllrriiararrl r lou 1
!rn rriufiu

dsdiosii rgsnr:iol

aorrld tip lnrjlfurju nir itnr"rroulnri 6'rtr pipette tlnl rir Mean
$ay C.V. n-riiJt{u

tl?tlorJtFl!1rr Autqratic pipette dfo epppwOOnr

flrJ.rr.r 5oo lllr:drr liaafio
fl. Mean = 492.4 1 n:ir: (rirrrt,rnrowifin - I.52 r)
!. C.V. = 11.54 C

f,. tnlrnrri'rni.:d 8 ua: 9 urnirl\hrnn{sdg q urn rJ,t,rnrmr'ii
n{.rd g rflu ttlouros rlirtoltlllt:rha{sfl e uritFlutai.rf.r ro rrjrr
un riuri"rd e fiO.il'rn;1 soO lllr:ir:

!l!!!e&la pj.pette.d 0 accuracy duoriruli ui precision Ui rauon rfimrnnrr
drute latcrn rrdo.rdrrisd e ea (rfiurra*lrlur) f,oumrfhrdruli ro.ze,7z nfu nfrr
ritiihr ro.oez2 nrl 0srar'rlfdtu':rii;{.rd g ii unsri\fl 9 q\!.rn rn:r:r.Ftrlrn:
a{.rtl s lirrnriingnr.runitd g riinrTn:ruaftd e

n rrri.ruf(r rarlrn r r{ovdsFalu{nusdlliOrnrb uean rrr.l: lqduful*ni
uir:lreis c. v. n'r1ilirirq.:r.rn

Ldci:

tl"ltourFlrl1r: Automatic pipette dio oxfora
tnrrl.r 5oo llln.rinr lieraf,a
n, Mean = 513 1l1n:6n: ( drlmarow lf,rn

tip lrJttuirs?rrturtiau 1 rilf tip
tlwrilf c.v. quJ.rn rra: uean aafr\J

P-7000

+ 2.6 1)

drdioui r0unrriolrJ

liri-s

du

aarnr'rnr:nrldouijl!,rir pjpcrte lnri laur:ga:;ft t;nilf c.v.

t. C.V. = 2.43 t
r. drlrtr.nitrS\td r, 3 $ar a pn-ha{rdu 1 f.r z ai.r
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t n'l':u era laln;o{rr! rf;ui.r piperte d0 "."ur"cy u.tprecision lrjl siar-

a't
t'l:dTtfliilFn.l:lo?tj r*r.r'[ru

l,t
{tu}tlftJ 1Jv1 .17 3), 18 (1,2) 25f]8

dlflf o.rai r 0unr:iol rlI

drdio.rfi rgsnrrjolj

tnqorurmnr.Fful:i'rr*# t, 3 ua! a dgrrn-ir;{.odl 1 urn d.rorl rfiir1nn11 o-
vershoot rdali reve.se technique rdolirn rneo r:s rlo rdolrrnltFt.rf.rmurs
lufr pipette urnrir.sffulli{a r ru

r ) ao\tti?rtoutF!!-rr:#rlnril ao r Cunrrr : :sl.:: 5s Lilf oo.rsrrct
2', iru:lftuerF.rf,rraolunnirsfiuLi{a rtrt:.rrl rildurnfirrlnri

qelt 7 t1'rttmrr-nrr1r: Aut@atic pipette drio r.f"n
rn!1r.r loo llrln.rir: lierafio

n. Mean = 94.6 lr.lIn:f,nr (irsrlntosultu - 5.4r)
1,. C.V. = 8.O5 c

i . tFtllrriifi.: ro it tdinj,r roo lu1n.rfut odr..rlrnho rsnr:orirrr-
d.ra5.rrl g riigrnnjra*.ldu 1ri.r s r{s

nr:uthna pipette il 0 accuracy ua: precision lrjl ir u.a" flii rfimrnpi-
pette qnriilfriaunjrdninua orc rfiarrn

' 1) tip lnthn 1r5n rdo'n.rndar:LJrr6ouarulu nloqa pipetre le
rltulil

2, f,rFt\rne\t piperte ziou q;riiliLi rfrrri
3) gip€tte fii Aiiil;lJdJ'1r alo

irur{.rd s qaihlimlm:rhlrn' ol r fiarnrouqni'ran tip le
n'irtlnl nilriglsrnrr rrirltJ 1 iriiriou

rinr:r:nrotlnrj lru1i tip lnri uaali pipetre liqn rnrror irnean
u.rd'roqjfrlrrsir pip€rti gelifi1rn:iaun.irtgl fierr rrJCul*rJls, Bn"uu1\,rmn.!d
g5rrrereBirr!,1liitnri

$!
l{nnr:uthrnnlrttrtlDurjlu1'.: Aut@.tic pj.pette
r) ir uean r:adoutl.r accuracy ir Mern d\if,orc rirrrnte pi-
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2, +ir c.v. r:r:rieu!'r precision rir c.v. ilril ot rftmrn o;0r
lunr:r:zraulrigniol, tip lrhrat :errfri?ar0fihidrfirarotum piFttc ro.r

i?U

nf,rlcirr!.r

l. wnnorirefirrStnnrrtnrunnri ,* t d 2 rJ:crtrr*ou 6nrfl 2523

rnir e - ro



16. ouil.rw c||rrurL cncE (0ccl, r|lru otrufl u|mgL(r0c) |l0 ouAury

ASSP.ATGE no8rlx (0lP) il rfltll[Er rrD ctIE[ ||0tEat.

rlp: r1"toJ ".u.]

nrirdrlf,qtos medical i aboratory f, an r:liialerrnnr:rteriruriolrfr -
UlnT :d r ilurJ:;lunirionr:puaqtnrnror{rJru . foriul.r rfluaerillatowarqral.rnrlu
orinddrcio\"!:o.r1#rvlnr':rol r tiqorrnl rlr(1) io',reorurlutztrn'!ilnrrrirs 1

rlo'IurJlrrrlaalrtewinr:fio.,rrJfi gtnr-:lififr riru 1 ur: rdodali fu uormrzril
!offuqn rr iu*.r urinruluiouJQrjnnlll rhu6\rD\r;n 1.r r3n j.l!g1t

ludrs::u; rrar zo 0 duielrurir:liri rarndnnrli?u+llrpt' n.lrqrarrt-
n't:! (Industrial guality control ) lflJ:lqnriifu nedicaL laboratot)r lirfu
odr',rilinru $ignrc riunr: rriwrin rorr:nfnnr: rfr,!!r.ri! ldsnr:1i qrality cor-
trol (Qc) chart ifiJ standald Detriation (so) rtirriu nr:mu+pqrr-mrt1.|'
inurdirulnqirinuo{ rJrvnouieu nr:aeury.rirur*r.r l rr6oulJ:un:uro,,oriirtrpmnrdu
triu nrr{r speciaen r 6ueounr:r:rr\aio'or$ftnrr ra{o.r6o ,ilor ur:nr:no,otr
na lrurrfiu euality surveillance systeur rfurfin 

(2,3) uifil1pl$rrri"ulpr6-
n.tita\r medical laboratory Lilirln'm{u;n1fi1 ec chart rrasnamftllr.llrmn.t.
r:lhuorflg clart r ilinEn rrirriu uiu'1 rorifil r:dulnrirn.lnr:a"urplrlmrr 1;
uri Quatity conrrot circle (Qcc) (4'5) 

11e- rotal qual ity control (lgc1 (6'
7) lrthlrlnifit redical laboratrjry Inanr:ui rarnfinr: rnrirdrnlarllrliJ0r{o
irrr 1 tb lfimranr:rrdoranr:rtrvrr.:rinuSrllnrr n11f concept 

"a\rfl,tii,ru4rtc-nrniorrr{innr: rfidrdrlruaerJ rtroonlrjriu euaJ-ity Assulance progrrrn (gep} 
(7'

8) fb"""r*ao*-atr,1u#.1 gc ?D\n1flJanlr$r3 coqpetence. assurance ra$li..r-
n:ieu liuri euarit-y
to',n1aror n:rio.l r${tlnrr
til|n

dev. iapnent, qual ity Eintenance, ue=rlfu rJ$nrrnlrvnr
r d'rlilirrnr:d0rj::l:rtarnf,rl.r f ftrafln*f I rtlgAp

ar riirql^, : ; rli:rfii qG inroaraai unr,tpr{urrlutlloj
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.JESlGN,O}iTPC-L

tdo\q.li relrallr -cy ua',1 *ab dat.ar atl1,6rrro taaatn r niiou , ?fltr1ri
rJo\t!nna1n':, fl'l:e.:-trflor.jr!!i: supervrsion ;eu$i I t-lrlnSdd.r ui.rdisqal',rnfi tartos
iorrl{Ufin, ':1iri}uoJr.rF, filriun r:a:u qrqoarr{rrfi'a.u,j.:i.jiLri,anr lab f acit irics
*a:'.1nrrarn:!ifi\ rrr,r!drrlras rfiu.tlrofi'unrruch riu, Coulnr.: { 9' lo)

euarified service r: i nadu'tnfido r do eAp {i{rliQnuilJ1irodr.tlrJ:c -
in!nrril rrUunnoln ld$fi-: 1!dM ir (competence personnel ) fi'lriunr.:fi euatif ied.

personnel i.r r fluft ludnhf,'qdqnc'ru iln r.:r.lfu1r;o\r UAUin 1': rsu r rJfirlfiain lu irudio
- nh iol oescrrpr,ion dhlrl.,J\FF a 1rr'rInrI: rnrli ::r1::i'urr:finur*a:

:;ounr':riiruios r$fifi nr :dnr rt:!r rdou

- nilirlnnarn: rrri-rdin-,rrl rdartrqotl"tu:: fi.,r{\rod rduo i'r unrrvriS{rl ira:

nr:Fnrrria rdo.:

- ,. fruqoaltasnarrruir ait nr:drs 1 lriu a;arrl r a lurlun',.rio'r, (5)

Gr! ?orkioac a.r6runrrr,i r n{o\o-n1u!iid i,h:J1:flrj

f ar rsrif, nT':drirnrrlffiuaiu Li r n{o.rioua ;i Bn r':d sophlstrcaced ri r fu
r: io.:'[rirlnnarn:d compeient uriflr1rl rdFnnrurrflo r':rl:u::riu competency ta.:

1nn-*rn: ruriT6lriori'r.:1: i;dO hx ol in r rriaalra:.li,ur€yi11!iolY,r.l6rrlrn:1luainft
nl rriirlardrjl':oRrr rih compecence Measuri-ng sys-"en/12 1ia\nfu {fu Enoorjntr

ulnr :iosrJ$rlfi d'r:ri'lrr 1 utr'l rJLiltr : i iuqa narn :iiir-, u*u, ou' i 3 )

2. MATERIAI JONTRO:.

n'r.:R-rlrQrJrlrlrlldsra.: I nio':1it.ir:nruiru n 1'': ! Aardo$;Lrrlqrh ,lrfrS?oJr1ft

s:rtil Iac, speciflcationo da"turJfu-rrudlri:rarqndrla ua:otilri reage!:tsrssan-
<iarc iYr'r caLibracors ii! nr'rrr...ri qrf (gurity) qs i S.rfi:u':c.r ui:

specimens dr.'rirrnl',:util'. i'fut:iolnnr rnr! lrr lot.i1r;1u ttiui,lr tn:r:t]c
{urir.r 'l d rdar{asfitun'r': rfi! specrnens lJlr:1qfldan 1: nr.,rio .ai res.ri: i*i rtlu

,rard rir speciroen arr: r'i il n#druar{$urirrt.lr'iouaunie ':{,Jrr, 
ii i' ,"u*.r.u* Loul-

niqu.'- Ll*.(14) {r:5lnr.:nuurr^ 3 o1i I.V. flu:c nro.r:d1.i lir-, specj-merrs !!c:

du .r $a:fr re jec.ior: crr-terr.a a'rn{u specimentdirj rnr.rr;au i detjrsfi'Ltafi'l rn:t t



q/c.
11:d1t LyrFR]fn ,:id/,rltl rztdlnr 1',4

<attrtntmi LFI i7 ..3 j, 1's t,1,Z) 2i2a

dfianar ad.rni-rfiug$ er1': r r iN ila{uu r r:odr.ridarlrrovrhLirnn r.: n:rr rrjduuurjasl ld'*i rr.r
"luarlr':n re jecL specrmen rriu arq 

't t) ,r,r 
(16) 

n"rquqtrC 
(1t) 

,,:r..,;,

tro:dfiiorrrJfirjir:runaru*ir:1zi Internationai coordination o: stan-
iards ahn5lnaRort diagnostj-c j<1ts (as reagents dr.r 1 r r1urJ.::ri rii'r

3. PROCESS CONTROL

A. r.A@l-a! r$lnr:nr!?!?or1 ?a\n1:rJfrrIir:ru dseirulnoj{.:1tt
itunt':n:eq specimen (Control- of specinen assay) un,ir., "yurrr"thenoglobinstandard d1i5a:ctiu Hb *i'r QC ieu Clinicat Microscopy drrraprimary stan-
oard fl r ffu:Lrn:lT uarnaoq,jAnlrn 1:.i rnioui'ru clinical chemisrry controls d1i
fiuoqjln:ud' r tiu whore brood concrorr, (ra'to) 

LeukocyEe 
"orltroI 

(20) 
$a!

platelet 
"on.tolr(2I,2') U.ri'uu run a,rlrr:ol r fiulrr:3luarnaaq,i

InLernal QC 6n*uu$d\tfla preventive MainEenance prografi (pMp) d.-l

n fl: r oi oriarlnJiadliluforlfrrirnr: rl.::nor:rieu

- n11 maintenance r n3alialn{fin.rrlninun rrlu::u: r dalir dluan.rildlad
naat I ?n,l

ntrsfio {ionr.:r:1{qn{0nn?:ecjliauu:uiain iun 1:xi cal ibration I n {o.r
!a naoicunr.:t6on controls uag standards d rnrjr:alieu

- procedure manuat d0roqjniu r nlasio4nt0n nr:r:!niuu;uioJrla: r6urr

firtnr:doltgg! n1: mai-ntenance tra! ec -1a)(23r24)

- ! tog Uoor liuufinaa r rJlur rflerurirdlilrn 2 normal i'u 2 aonormaf
controts i'.rO.roqi1u r 2 sD, I niovrilgslili'( 25)

B. EllEqrnaL process JonLrot illirdornnaar proficiency testing
! o.rf;os r{UBnr:1nu!1n{rrrurudl: aaarrr.: unnir\r?o!elar}1:i.:?irrniorrrJ6fln.r.:ir.r .l

(InterLaboratory variability) rtiu nerlirlior;nirsnje ulafin5ytrJ1"o\rdo 1$t,:
i'ofuue lraniqtrlt !a. f(u UK tiaLional Exterhal eualiry Assessment Scheme

for Haemaroloqy rifuiu
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..i . ou!P'::T c.jiirRoi-

fi-rrFi.rljtlrj?o,l1llto\r.ii|-r:fl': r-n1;ouda;l1U\1uaar1r, uonarn l: d-,:'s riul c'j-t

lniortirie nr:qr!n r:e r ..,::ar..: H,rdlqi-,;r.,:r.r€aritu rnfin!r',fr ir , iu r ie rr3.: ua:ltic'rfiqflo

io'rLi*nrnrlq rrarii.;u :ruuar:uihri; rlunaurr:rl:: rfiu Qc '[r dara tau{tJra uda:aun't -
qgui;nouiee (25)

r. lirdrdliu'u unreal:scic nlo unlikely nSeli I

2, r rJluu r fiuueirdlidi;,.: a"an r ln:-, radrldu q-ir l.rlirr unul i'nla t i

:. r rJiuu r i'loui,irdlit'; tieE , n r.,'[ i:Lliaunri"d unnri:.:fi'ulrn ?

4. r rjluu r guufiuarrr r*r cs{uru1.,n o:d qir r f,u rvr:r: lfinas'lrduz

:. r luu t fiuuft'ufi1,]u:11 periplerai- blood stnear

rdaneruatnenlrfilit?!q)JHnn,rter'r,lfi\n;11d Q\n'r1aioafl rtr.lu conpact

forrn drrt:rrlnanr:nr-rc1i r ifunajl r f uriruvri'lfu :ata1d'i,r'l ua::rv'rie iri termi-
notog1' dqnio.rLiiuau ,ra:nr':q;1; reference ranges nou.,ia;i;d1i'tufolr{t16
n11 Liliir "or.ar 11n${\ao ! fl 11:orn"L;iGe r1a}r:o subrects dir'lft'u

orjrll:finrl QAP ! c?1:.jlrrl.1un irs rr'*:find':n-j'r ieclinical qual-rLy t':"1

r:dorrf,lr:wr qiru jri6r:eqf! 1 frr-j'::iumjirl specidic dr.agnostic judgenent

xad *nrdr: ori(u r,3undn1un r:d'rriu"i.r r d r.,'r fruri'Je r'iintolrii. u 
( 2 7 ) i'.:tiulrtsnr:ui rar

'lctuir.! l drnit$flf;u6fiu*o:8ran::rnlriolanrtntrlrr..rio.rr.[rilr,r rd'ulftrn 
,sens:.-

!lvltlr, specificity, prevaLence, pred-ict:.r,ve va.lue $&: effie:Lency'- ' u.l

rlrsnoufiur0u Fred,ictive val-ua i"lcdeL 1p',v'; 
(28'29) 

o:u l Sulrn"in-,:d'6t'1filFJ1n

trrr:vrlnirfi r tfufiein diagnoscic .rccuracy rio.:nrrr:eqtiui.: d1li1'rr.l: !!!Jn::t,t.i1'J

aurlnfifiirmrd r Eul rnlforirsqnia.r r.riuL'r ,$las1n

5.W
o\t6fl1'tttt\t:IU.tatatdu-ra!i.J10vr t'du a:.ir*ti'iafln'irur.ia:narlvrsrrgr;lq'i

nr:urrrd n\nr rrreraoufo 't'J|rfial r?o.t'l t\rfi uru"ia;1'.l 'l ifo::l: ifierl':c r{lu IQC

sys!e. odnaoa rrar
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nrrdr: lurJlshi! lab performance i6.r1d' t':rri r iuo;fio ':fi qee 1;
eieur.h:novda'rfiryno.rl n: s n'r': rniud fi6o conpetent personnel, apPropriate me-

thods, reli-able and accurate instrunentation and rcagents, realistic QC

procedures, effective proficiency testing anc inspection nechanisms'and

effectlve reporting systems for lab r"=olt". (28)

fle{o r rrirdie!fiuvri1f! technotogical accuracy ua: Precision ta\
nr:n:errirt 1 lufo.rr{utnr:nd.rdu n"r'rvr"r lab t."t" dlir rdofiaLjli'nloLiglr: -

l uniionr rlgliul':n r ffunr:qq r t]defis l iuvrosua; t eat ua:Ssatl ltfuounrrurh{thuiru

u1\Ruo'rac: g\f,rir nr:ui Qc gr,rn,r$l,r\t ua cni'[]i{u rl6os rli rdofilr':or1rifi.ts r.filj',

eAP deuvrilf r :lujhl iirsran r:r:rrvrrl{asr{rltnr:d r:t':rutruoanlJfiulrjftnnern

r.a:\iriolf r fi no'ur:ruio{rieuieu
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Irgl 1! tfi.:tr .,)x .! . (}{u1;i$u,rna0a )

nr rdr:lfr Han,r:nnaorb 1 fi nrufintlgnior:, urjuu.r ua: rdofioliiu ri r iiu
fosorltu nr r aeu?r,?'n1li dsr,r:naultJieun 1r.1un! r,r.0fi1unr: naouriu 1 1iqnio.r,
n1r n"u$r?or,.ntolriiurua;ar:rir.: l dlilunrrnreoulilir*.: gru rer.rri.rnr.: r tnw
r flulelonrrhraouliu 1 fivforlJ$rifinr:du r 6nieu

nr': r frufieodrl rio;

nt.: rltg r don t fionrooun r r *d.rfrrtorr ria;riu li r iuio.rn:;vr.rirunrrl::rTa
r;5s frrrd rdorrr,1nn-llxi dourJi$orjrl rrh partial throrDoplastin tine (pTT) r,
lfnratrignfo.rnrlarr! r irr.rcr\r i',rorarirrfir! tissue factor throqj rir.'! tissue
factor dalerhrlr::nirlnr: l lT : r 6oa uriirrclftlro rfiu': r dnrioufi'rcr.1lf factor x
0 activity rthdu ua; factor x g\td1ur1a activate factor vrII nilf fac-
tor vrrr fl acrivity ,Cud*lina"u r nirtir 

(l) 
drrrsni1rirea.r pm lirrirnirnll

r []ur3rr uonqrnf! rissue factor dl,oqilutarerir0,.rorcir!fi,u factor vrr *ir
activate facror rx drro{1u :-ntrinsic pati:way 6oi"r(2) li,.rriun,r: rrr; rionrds
nqaaunrr*6rfirso\r r60r rsqi riufas::'hrou rissue factor rfu rirlrlu rdon rtd
rcio\rfi'unr.! ilar ros tissue ractor dlitlulurlvltrrlaar:?! f,r

1. rwo syringe method r fiunr: r crz rgoalauli syringe dniirs ara
ln z du Inu rrlul syringe fuurniofi.u rfun!1u m! 20 

(3) sii rlr: rflamen r;ni
ul r r'riof,! rigu 1f 16r ui.r riu raon1ru}i! rdo rdo{ntrarioud{rlnur;{.rlrilf,rfilnrrunr
l6u raonr.lrngn r ijun"r.riorfiu rrssue factor n*.raonltrn rda rdolrn rftullj rdo rdl
rr]rlfrrrfionlrie grrionoonlr t;r,1r/ z un. uierha syringe runlrn r dlllud rfiu
drra.roqilu rfir rlonu.irli syr.inge duCaorrrio rr;rfi! r{udu Itudrtr*aqjlu riu rforuieqa
t Eorraanlrlu#lurotlfo.rnr: r6oa1u syringc flro,,cdrlg rissue factor rJue{riou
nirlu syringe urn fisfiulrr1ii6ol1u syringe 6'udao,rlunr:nrgoune:uftrita.r
r6oa

nraturni0f;nluln.ratni no: rnnione:u rti ! rirarda iq!,.r1wi
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2. one-syringe nethod with excess blood volume rfiunrrrlr:
lloal;r,li syringe drnlirunaralnnlo syringe urird rnfipuieu siticone uirrda
atrn.lt acrj,vation !o\ coniact coagulation factols (factor tI |ra: XIf)
uirio syringe f;.rni'rriru r6lnr", rur, 20(3) i""srfiolrrnriur6oralrriuriurrfu,rd
ru:n uitra r6oaaonlrlilir-tlurnurnni"rdrio.rnr:rhsr,1o t-2 !a . uierldou r dord rtr:
oonurlirfuasluraor r flu r doanrlr]llrrudia.rnrrn.r rndadrudryr r fiu:nl.ilu syrr-n9e
(rEoadrir syringe f,ruir{'rrr:) d.:s.rruiliilunrrnaaordu 1 dlrir durfrueiruil
to 'tnrr u{sfirto,t rfiornrr intri-nsic pathlray lirdu protirrombin time (pT) filo
thronbin tine (TT) rflui!

{om::cirtnrhlnr:udrro.:nr: r crc rioafif,on.lrlisruur.r5a;uutru ti.rhi
nrr*rliuru rlllLj rntr:r:u'rlf activity ?o\r coagnrlation facr-or lta,tu factor
llufrli lo-50 t tra;uonrrnrlu0'svri1fi platetet 1ufieorir.: rfioad r rr:dtJllrndia.o
6niru

arrffu rlaa*6rr

srrfirt r 6oa u{{drulnqjdl{1unr: rfiulfeatir.r rConaaarnr: u6l#e?o'r rfio iu
r ffuerrlhr r lorru6lflsrrrlsrur:o1un-r.:dudluae rdul (coagulation factor wt rtu
oxalate 

'tta 
citrate uirdolrrn coaguLation factor d0rdl$t labiie facto,r

(factor v tra! vIIr) a3ar activj.ry alorir.rrra r 5r1u oxalate lrnnirlu ci-
tt.a. (4'5) 

urgd.rltJn-irdu oxara+-e d*ttii'uuna r{iuluir r fimznrurjr.ldulurnrerrr d.r
ottt::tnruionr':r;aovf{1i r a{orrsod'rlurrq lag r onr: r nlo{!ad{u r earn-rr $it.!firto.t
nrreirlauarffilnrr r rjdul optical density (oD) lo\tlra.'dr;lurst r6nrieli6) fr,ori,
ls0ulli citrate r ffurrtffir r firnu{vlunrrurraeunr:u{rfirtor r fior

a'rr! riliu?orr cirrare d16fur:U1u.r;nirv o. og ,r.! - o . 1s l.! rr11rr

ril{gtbnnnir 0.tl u riu hlryertonic r'o tceiue;arflr'ibi +r u.rur,:'rriae:r: r€u
( zt l tuiirl.En16 sodir.ua citrare lua'ru liu{,u 3. Br (w,/v) r,;a:'lur,r,rt r i,!{ud
6lnn1{ trjsodiun cLtrate 5.5 H.o tzr"r!i1in.:-il riu{u o.roo u r,rdtirrrnlf,
dihydrare salt luaeru rr]rrfr ri! (g.ac) fir:n-r":rili {J.129 !.1 dsqs rfiulrJ l.rart
rrJdul rlulnr;1iu16 r.rr t rivrud\.rgrh'i;1i o.roo x nrtorrcli a.r r 61i dsr:ni
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1f1i' u. rog rq fiurfluaerrrJl.irdnu,nr""(8)

6'n:rriruto.r cir.rare riarffoaf,a L g(9j 1lurfu citrate sol-ution
I druallunnondr;1{ r fiu r6oadrnr': rijunoanrnrafin 

(9) 
l,i-, if,rL lda.oslr]in g riru

,Jd! r60nitrdl.:fiu r, fion uirrlnonr.:n-sunaonrnnaar"i' tbrri:.rdln jr i,: nj.r ue :iasrce-.0o1;
t llar{asdu ix'lrcl:nh1f flt,rinogen factor V |,gas facror vrli o'| acLj-vity o\,
(r0) uonrrnfu 6rriorrqolnroon r doc.ti$iu rCo,ja.rfi,un r r r rjduu(..jarr pH 

"r\,rfloro!qc i1fr factor v $a! vrrr 
"o ..--ir,.Lty(il.12)

uancrnr:unrnLF!!1nnio{ ..i.rrate lunnreirrrn r fiu\Lfi .lcrilfran.'rrn6rou
PT, prT(tf ii) r,a: pnr(I4) ,:runirdae:r r r fiu r tiuiun:ttd{rJr ai henatocrit q.r
FnrJnitdarlr: rfionlalfi'u ciLrai:e luinr rdeui.sn a'rt l.oi.: (L:9) .,:yr..r1fd.n:rdru?o.,
citrate 'iornrarir rc,du rlu iun:ad'l.J vacuu$ rube d lfi,,ll.iuru ifiulthr'iirfiu r6orr
fioT rrnili'arl.:funroll ,lacuun, cube rju r duu* a\'lld-ur:vrilf r"rr; rSonlirioun-jrd
ar:c: r ihJ

nr': r nlurifre o d r rr a r ai r

vrarorird1'i'iun.r.:ms ooun r: u6sfirrol r ian5aarrg.in fio gfind$ platelet Lfu

arjr.,rn iplot.]-et rich plasma, pitpt d.llilunriytndc! prasma recalci ficat.ion
time (PRT) ltis aldr;1t{fi plate}et 

'.Lua{riou 
(platelr poor plasma, r,pp) d"l

li'lunr:nn*audu 1 idu p1', pTT x4ir TT n1r rn i ar.irr a rq.r;rf;{a a.rt0ndir...fi'ui{*.:,r1u
o'r: centri fuge !;orl

pRp lniuu'iruui rloadror-, ci:rare u-,ir.ir """trrfugo ?50 9 
(9i 

riu
rla,t IO urfl uir1,i pasteur F.iDe.-te 1*,runna rridrao*r:"ii-: unr rl.trltirrr: {rr rdou
orn ria r6on$a.lddrucir.rd.rlrLd'nuiu

ppp arr rnlulliq,ln r ianf, r q r:a€n!-1udlJ cilrare nlourrliiSudrnda
qtnnr:rn!tun pRp fi1; 1luu,, r fionfiuriE'1.r1.J cenLrj.f&ge 14.'j0 gi!51 ,6r,,ro.,1 io
u't?l uiel,,lilunnarsdr

':ig: rtatldrtltn rct; i iorl..tn:;ffsui l{oru: qeiitr:ttirse

, 18 (1 ,2) 1985.

,,!rnnarsrirfi
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1l:dT lvlffufn'l: Lss/tl

e<
il,0-rnrfb rM 17 (3)

r?Et.l t?tJ

,, 18 (1,2) 2128

12?

lurararJr rdosqrn platelet 1u r ionq;rla'o uar':d$qr6ieu heparin oon!1 (plate-

Let factor 4) drr:vrilfqndtot heparin lur,ararj,ihatrrirnrrl rrlulltr 11Jvr' r;
( 3)

t-00
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rd r

TIME BEFORE CENTRIT'UGATION MINS

qn{to.: heparirl 'lunararir rdovlinr: slonnararirlu tearir.r1 fi'u

ni''rttn rl, : rfioroanut (tll heparin luriararir o' 3 rulml

uie rfiu r fioa1i1uqf,$Q!;a\t1u r?arrirl 1 fi'u {rnrir.rr centri-
f uge irunra rari 1!.r 1t r 1t5nfi 1 1tr r{liutros hepa::in 1 aulinr r5a

anti - X"r PTT ua; 1'1'1 
(3)
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lunr':raaorntrud.:lfetas r donfir t:fosrtootnrr*jtJnnal;{lrJiruvlnni.r
u6erruttueranr'rmtcoiJrn1cr;i{Gonrutjltttiun"n1114if,ourie,r jlthf,

;aldr;,lrJnifiuorqlffCtrudelrtluith,.o\ ryoPhilized plasma niao, r
rrl11{u ror51i re.ttrj'rilnid1ilrdolqn111;\tli1.rlfu1 a'rnli.l ryophi l iz ed plasna

fomufieltJftdorqnr:liuurrurudd{rar:;r11i d':u fresh Prasna iorunaouffirfi

nararird r6ud -lo'c r; r fiuli1ili'nr a1u e rloulttuLirirr activitv urii'r rf,u rv"-
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philize piasna es rfir:liu-tui.r I .-:

rarari,rd rsconstr-eur-e ir or!'rnduuiertona rrrird utiu{rr ui.ruir.lra: aru
(tnaw) c:n\tdoqjliuru , viri ariuei-:und\rdJolifiun.rr rdduuur.ta'.r pH !o\tna.rf!,jrfi.l ria,ld-

rirderauovlr *o'i rdaa:aru$irq; nsdliurufs e drl,s(r6) o*,u."ri"dLiliaralfr,t r *oi

N- 2-dydloxy ethylpiperazine-N-2-ethane sul fonic
swi ttericn (17)

rnldr;-ldntrr1r I nlurl ilauorruinararirtos+rudiqu-rnal1rrfiJn i Io - 1s

rv n.rdoqjli'nro1u z s.l j5) i'sdulunrr rrlulra,tdr;1 ni{\rner rf,uarrflrnirrid r rfurryt-

r r,,loia.rhjnar.rfirnarari,r rriu

aci.d (HEpEs) d.rifnuo; r ilu

l.ru i\ rrr6{1urla:nQ.r un r iunQldlvrl::uruarqln'r r0; r n:r:lvnararirfi'snj,reo,rr!
qvrdtos coaguiation f actor ur.rrolq.rnilJnl ( rB) u'rnersri,rfllil tar:rrfi'u ui-:
rt! tisprs(17) r.19 nfu ioxaraJr tco ls. nrurua:a rudefi'uuri'r utivro rarirldlu
rnolnarainrSn 1 uilrJ lyophitrzed irlo tfild - ?O'c

nr'ldu rnn clor end point

n t:unaounr r u{lf,rtos r 6onrirur.renorffunfrnrdirq:u'rno rtr,rrr r r ilar.:ri1.r1
dr:l{yraaovasl rluir {u r rnrts ui r iuaralu 1 runrv*lr,arnirriur,6rrr fitriunr:.flr: -
r nrqiT nararirriuudlf-r rdala!.r riud.odr:io.rrHfrrlf rfi;nerutiurq

nr:{rrnnq ciot end, poin: 0tlnrrdOuloqiro\it f,o

tilr lube ; ilrnrr r 6u,,unartfhhmoirur;i\urdlinrrou'hiri-rucw:.i1na
1U;rlurasnv,rad'r rrrnrcd\drvrauriuurfrlnefiurarrirnergiru{tf,r*ir n1r r6s\:ndan

nano*iu 1i r 6n.rduu"r1f l i1u 9 o' rr n*gr Jn ui.runi.nr osrrnfulrlridesirfi rillraa.rrrr
tlfi'udriun aonr a ;lfi,lnonil.ilnslu water batrr rl rdulh iutslr ; cril rrlefi'u .r :r.ro
r rr{.rrio S iu'rfl

autonatic insttrxnent t lanrrliralo\t$odillrdt trnr.rurlerdrari(u
rfnnr:ir.r 1 trul r.tuiruriul€n{rfu rtharflrnrfinntd-ir rdonerlrirudsf,er; rrJduunrrr
a rrr:n1u*rrui1*ih (conducti.bity) rtlo ltdrruudnrr optlcal dens.tty r$uiu

n11n.l!Q!lQnn'l to.r tn{o.r!o rne'rdrfiu r {o.rdurnttsuri-irt:1dtt berrc6mark

systeur 
( 19) duflonr': rtFtuu rfluu rn{orlsfrlusmaw!f,n#s r ilu tissue rhronoo-
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p.tastin rerultrd$tl,luriouarauienrirdrrrdrwos pr iru tissue throdo-
phstin ue: rr{olrSourie:lgalaunlnr.la r alorrladnadt ( f i.F5omcter) *e: thronDo-
prrstin lOrnd.o r flru:rfir1ru or,i.r.rl.:firrt6nrtfr#rea*1ililiraftin r6o.n
l aisr0r rnri-rfuarrdrelurarir.r:.r1uuia: r #ta!6'ti ue: rhrooboprascin uir:ter
dlia,ruiil"'r"rrrnr't€r rfiuerirfior'.. :! activi.ry lrirririhirili ivfottd rnn:ardl.
lunlrrrru4rgrrrtaa rrJa.olo rnirf&,. r ftrru riuuilu throboprastin urrrllr rir
Britj.sh ccparati\re throboplastin (Ber) uir:ruvnr rfu ratj-o (i-ntcrtrr-
Li.oDaJ, norralized rltio ) 

( 20) ii, rfi ou,ftm:1*rnhrAl*r\.t

Clottinc tine

nT :rll*rnmrrs6{f,rto.r r lorqniilr:iosntrnr:rrtralrf,1or;rqforarl{r (ar-
pricrte) ron ui.rgtirri.reg.urr'rueamrir roda rluriat ;1df;t" rfrd{t rdr,ndrir
,do*r ar4rri""t" fodrdruLit ttu lor (ls)

m:rtfl I reuumirldaolfulins{fi dupricare no.o ctottj.trg tirc

ClottiDg t'ic acccptablc d.if ferace betFcn aiupticate

up to 20 s.conds

20 - 60 seconds

60 - IO0 seconds

olr€r IOO sacronala

I second

2 seconds

3 scconds

up to 5 seconds

n.r.|rrnfanrnile !n1"idau pRg[IRot{B rN TrxE

rerai'rllilsorrrrrtn pr -ft ppp ftdtiroiranrr.;nmair&ratllr
ntrraradirtCnaararoj#olrim: r lt! 2 s.!. nlvnn rfrr*rait rla (3)

ilnrrot pr rlurilfrJl;rieomieot!fuir 12 x 75 n . dearaUxtu
uatcr b.th SZ'C uir1,ftj thronboplastj.n O.I !.., r-1dr;1 O.l !.. xftlfi;
ffiru;r rt! 0.025 x urerlareeobi o.r. ur. a.rlJtnm*nra.r,ianio rillu nr.
lrrrm clot cDd poinr irsli tirt tulc irtlliirdtli*ilr
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odrsl':fimln r.:Mndarl pr riua.rrc:1irild!!nnierrifurio.rtlfitif,nr.:du 1 'ln'fi'r,

riu!rior!nrr neuQUra?o.ln,t .: nao!

d.ra'rf,rgdqrrdnilf rir er r rjluu rfluufi'uLilriuar.'trn r vrn0n ri a:rliu rdlduir
throtnboplastin 6!ae'r,*ii'ry r fh.rarirsdr: rdarrrn rdo r tior{lnirs 1 d"lirnlur6oqn6
lunr:rilfnarar.i.r u{.rfeir.:fiu , :hrontf,oplasLin crniridr ssfin nufiflqu 6dr sfi'u fi,,l!
nirriulunr:rrluluie:ni.r66111i'ter:onrboplastin diqvrddrsi'uo ir.:1.:finrr.r r fiudoal
lufiujr tnronloprastin gllilrnarrornuo: sensj-tive ujqn r doraaouryun ararjr?o.:

| ?ltu'-'

n1: standardj,zed thromboplastin fuo,lal;i3 Britrsn systern drt!
throtnboplastin dolrtrtl.tu riuflo tnternatj-onaI reference preparation (In-
stj-tute for bi.ologicaJ. srandard and controlr Holly Hill , Hampstead Lon-
don Nw3 6RB, UK) nlocrnosin r:ou.r$ul an (wHo, International reference pre
paratj-on for thronboplastin, Central Laboratory of the !*etherlands Red

Cross Blooo Transfusion Servlce, Ansterdam)

thronboprasrin d16u{ 
( 21)

n.tr standardized trssue rhronboplastir, ,iu (") ri.ru:n r:ri'o.r
tlulJ workj,ng reference preparation tlo\ brain thronbopfastj.n d!ri1 cflufiou

drortrvlftlatfr'renaro.rnuie ur]h rndo rieu"r rhromboplasri., drnSuulid !1 nf,€u

tCotr international sensivity .index tto\ \.iorking preparaLron rirfiuriou
(ISIWR') lrruli fntertrational reaerence preparation ?o\r r,hror&opl-ast j.n

rrnorinrrou'rful lntJtyt;Counr rr ar l1nfialdri1?a\rfiu nf, ira;n ^.rar.irlo.l,irjrud1i
'lunrtlnnai':uul couvarin r fiuufi'ui.rdlicrn working reference preparation fi
r11 rittUlttuLrulirmarirrjnfi 2 .:ru lta:rarari.r{'rh u o :1u14i:i 1:.nndo! !:l0j\rfl1!n.t:1\t
d z ni rriull r itu rla,r lo iu lsui rirfisnuarr niuew rsr"o,

i1l1.rtl 2 aifuduror.rtosn l .'vtrcou pT r#anr:
reference preparation ?o\t bl.ain

odT rr rriulfrnh pr ron ra rarjrr.Jnn.rrufi

nat reference ..iouuie{syi pr
working reference iol.urraou pr

rdo r rjluu r fi uvftr n"rdlilrn

calibrate working

thromboplasi'in (f,'1

t ie! internatio-
?osna "ra:.i-ri'snare i'e u

tavno-ia:.ir{r-t:ureofl :
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t?al reference preparation nrla':fi'l )

SampIe international reference wotking reference

normal I
patient 1

patj-ent 2

patient 
- 3

patient 4

patient 5

patient 6

normaf 2

l-

3

7

9

II
'1 r

15

4

6

I
10

L2

l6

uiir pr dlicrnnl: aaoui,r.rilu,rniueo rsrro, lru1i'i,r slope ?o\
nrrvi (1og-log) :tni1l pr dli'qln thronDoplastin frraa.rgflrrriu (ar"". 

,r"n )

3ofiuir rSr saN international reference preparation (ISIIR') d*i.r1eniol
liu lnternational reference thronboplastin lrnordn,rrou,rsulan rir rsrr*
rlu lilrrrnnr: rtFluu rflulfi'u "at ar*."*" arlclueoLiqrn orthogonal regres-
sion ffrd

tzl

m+vl,4z+1

Fr*,2 - e(urwRp - iFir*"12

2c(LPT--^ - LPT-^-) (lpr-_ - t.PT )
r^r Lr.'l- uyRP - 

_WRP'

. (LPT - I.pT ) - - a (T,pT -LpT ) (T-pT -r.Drr l-'- -IRP - -rRp' 'rRp.h'Rp'-^'rRp "..rRp"*'wRp !'rwRp/

_IRP 
. WRP

t (PTtnp

n- 2
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LPT.-- = logarirhn 
"o\;.r 

pT *,ja:r*s rdo";i internarior-aI refer-_tl{P

rence preparation

LPT-^- = nrean go\l?i'r LFT

"oa""" = Iogarithrn gaslir pt $cio:ai.! rdahiworki;,q reference pre-
paratJ-on

LPT..^^ = mean toroir tpiwr(r wRP

-zf,.rrilrr np rnr: niueoir':iui.lraa:vrilf.jr udul irir agn.:io1ud ao

)c(LPT_^^-LPT___)-+t I.tRP IRP - (: + l)nIn
\-2

ctnp. 
wnp

-, + e (LFT_^* - LpT_^-) (*t*o - LpTwRp )
m- rKr

n- 2

).'lr6o'lii,r rsr** u6-: cissue rhrombopfasrin d r rlul*trLr.luni.rdfiq;
1irifu standard airl.in'r: rfiuufi'u rissue thronboprasrin d r rlur.rd'lrriairrio 1
LJ rdoniurnnre. Isr ?a\ throrroplasLin batch 1nl' trsr.,) irui 6da;i railr.in e:v,n
aourlonr tsrn* uirnhuro rst._, i-:uqr:

rsrb=tst*",nXt"*.b
cn*".o io+ir s Iope !o{n:1d (Log-]og) dl irrnnr.:vr;aau t,t us.rri.nrlrii ns*a:
larerir{r}:udliluu'r cournari.n I;uracou tfluu:;rirr tnronbor,la s,:rr: d riu ororx-
ing reference pleparation iru thromboplasti.n d lniu:rdrrlnj

filriu rdovrin.r:nidou pr r,o,,!lra.tar;1ii+) uir a tirronJcoc rast_ln riiirrsro
uie6r::ru.:rg1ui !o\: international normal !zed !.ati,; lrNR) tri 'lnu.,{qn.:

rNR = nrsrb

R = Patrent PT

normel FT



?'nd'Erl4tufn'
vt {.i

fl.0_fl1ft Lvl

r:$ryH rirN"lnr

fieodT .t rdu

17 (3), 18 \ | ,1) Zy6

(D.l

tas{rJe u

laNriald!1 ni

.'.R = 2a/L2 = 2.33

INR = 2.33t't = 3.55
nloarrlif, niilrdsdir unirtiiif, oligr:

INR = anrilog (ISI x lo9 R)

,'.INR = antilog (1.5 x log 2.33) = 3.56
nloorr rr.luum:rsairnfr rxn I iriurfi'ti rrium r r.rd s

nr:tfl 3 rr:rttirfu rrJduuir prothrornbin time ratio lf rrJu in-
ternational no!fialized rati.o (INR) dlnju thrombo-
prastin fl6 rsr, r.s

= 2a iu,]q

= 12 iurfl

Ueasured ratio INR Measured ratio fl.IA

J..r

J-. I

1.6
'l?

I.8

2.O

2.L

2-2

l,0
L.2

1'1

2.a

2.4

2.6

3.0

2.4

z.>

2.7

2.9

3.2

3.4

3.7

4.O

4.2

4.4

4.7

4.9

6.O
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n1 1 n?utlaoulll?o\tn11ylrdD! PARTTAL THRoMBopr,ASTllr :i r jltE 1l!T )

P?T t ihnT':vroaotn t : uilf,'r gar: r6anyrr.:riru intr ins i c pathway dlalifu
factor XII, XI, IX, VIIr, X, V,- l:I !ra3 I nrlaif(., n-r:uoaoudorfiu crude
cephalin dr rrlurlrnalaslrrun r:afin ir u organic 

"ol-rr.r,t 
(23) 

1riu,,'ra r rdde ulu
ntr u{r:f:totnaraJrdu.rlrn pJ.ate,"r- (platelet factor sens:.tivity 3) uona.]n
dudrr5nr: rlu activator ainft factcr xrr rriu k"orin (24) 

a.rlri'ru ria rntrto.r
nr:tnaoudtltgn t ltunnr :uidoui'sna'1.:ir activated. part r at t.hro[boplastin time
(APTT)

ir artt o.rr rrJduu *rlasl rjl i'ieulr r uqnaeui:;n,r:f,o

l. 16 acti.vate factor xtr(25) nui" r e a rlun-r,: uisf,rrrr:urarori,rriu
oT l tdduuu n\tlrfliyrnnrrr r r]lrlutol acti.vator, dlnrorr activator r'rtfir rrarlu
n1l activate ;rrful.rr,::ii.rdonl a r nlul crude cephalj_r, niu":lrn 1 uanr.rnriu
teetlun,: activate fir:ia.r r {h.rl rjnrrdu3trvr{ar6a::q1i nrrr duu!!fa.r aprr rdo16
r rar'lunr: activate drr 1 fi'u1iuaa.r1i1u2On, z 

( 3)

@ latattearlunr': activate na,rgri.rieu kaorin- f,a aprr
!a\t heparinized plasna (0.O6 lvlml) 

-. 

f,o arr"r
tos non-ireparinized plasma AeTT ratiotrdfi.rlideuuu dru
lir APTr r, $1j11fi s;aas1i;ieuoir'r

:.)

'( tr d ,.U Il 1-l

,rri 1r4Iii5 )

C:
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2, nrrl6gd* t,loiain ir.:a ra r u kaolin $a: phospholipld , tlirrirlf
owren's buffer rrv! normal saline fircvrilinr:raoaouiui sensitivity iohepa-

rir tiu(3) (owrenrs buffer : 11.75 9 sod.run di ethylbarbiturate ' ]'4.67

9. NaCl, riindu rSrO ml, 0,1 NHC] 430 01, pH 7.3s)

3. phospholipid , frsurij'r phorphol!.pid nrndaiirt species lfu

otq:lri!nllurni'r.:fi'ufir'uuil61unr:affn phospholipid rluolnili tiar:dS pto-
coagurant irsffuli drn5tr phorphoripid d{orrnulf,m{Hfirrt:Iinrr standardize

lau{rfuuirrnircg rrluuduli r osfior:rwacor rdofi1 dirution {i ,nl r;alti.: ieo

na'rcrir nl, naradrdtla congul-atlon factor :tu{r heparinized pLasma

phosphoripid d r n:urdulirlnr;Qn oxidize rtio ritliurl I ua:ul
1f ctotting tirne r duulrj(26) i'.rriuthorcli butylated hladroxyanisole (BHA)

luneru rrluiu o. L nM. rfuas1u solvent rlnto#liilun, : lrlul:el#r acetone ieu

eHA tflulrr antioxidant $ald?uannl.: oxidation ?o,0 phospholipia drriuuli

4. iinraou (3) 
luinuunnn"u\rfi.l1n 12 x 75 n$, $aon o.o25 M qal-

crumchloride, fiaon kaolin suspension (0.5 9rzl00 ml. owren's buffer)
rleon diluting fluid (200 m]. o$ren's buffer, 2o0 mI 0.025 M sodiun ci-
crate, 600 ml O.9t Nacl) r|a:raoi cephalin suspension allu wager bath

:i'c run::dla, :a;aruti'l.r .1 lQffito :z'c uie{.r riuor:ir.r 1 iolrJda.rlunaonrn

aordltilirurjuil 3i'c, o.2 ml. diruting ftuid, 0,2 mr rararir, 0.2 mr cep-

hau-n suspension ua! 0.1 rn1 kaolin suspension rir liuifi: rra.l tilt tube 3

q{.: rdolfrieunrr r irilu ni'srTnrtu tilt tube iolj uTfiac l nis runru to u,rflno

il rflrtsre rduuaaol:i O.Z mt lriolfi.r r{ufit renriruurenr r loudao.r uir ritr tube
g a*l ,doxelar:rirs 1 1f rirnr: uirrr.:neomrno\ta\1u water bath iu6\ 30 'lu.t
fi t.rlfirr rnq clot end point n'uiidneitlruirlurauir ririlntdlirrnlidio 3s -
40 i!1tl

i6 standardization ?o\Aprr luto:dfit!ftyura{ rdo.:lrn rdo r 'tuu
rflulJn,] APTT fiu reference prepalation to{ crude cephalin e.1no\fin.l.|au.1tJu

l anfiuradliqrnforr{olnr:deulrnd.:1rj correratc fi'u(3) o ti'r.r116'rrlrrnnr:d'trlq
rfluuir crude cephalin e.1no\fin.l.|au.1tJu

rmo{ APT! lurJr:rnl6rnqr(27) rui" crude cepharin rieul'rndldlun, :rn;aor
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n,1 ri2rr?!Q(u'lnro\rn 1,rr,ndoun,rr !16rfirto\r r6orrfiu 0aeruai;qrra: riiuria.r
6rrsi r'l'iu r 11: rdoroonlr rcornaau quflrrnl'rrorrruna rdodr;1i\ii,rtiqnio.r r.a:
rfl.uffulifiuriorrsurnrrdu I firnro'luua:nluloRrJ:! rxfi 1"r, o""rn"r'nouu pro-
throurbin tj.rne d.r r iunrtmnaounr: sfsffetor rdaantli,tu exrrrnsrc pathway Bq;g
nrrrlllfqllunrr arvqrnr:fnur{r]ruiru 

"oumarin lunr:dne.rfrriorrrfirrinrrrirr 1 r:
li0nrrrnlul working reference preparation nort thronboplastin 6.r rCor:li
r tf!uu rlloueranr.rnaaoulfuriol firllnrrdu 1 1i

eBrr riri fl11/1ln![un lrild her$cphilia lrnnr nllri fisriu'qrnrto.rnll standardized
tD\t Aprr lrrduo{fi'unrrlirir aprr 1u nr:neuqlnr:fnrndJd hegarin uiorjr.rl.rfierl
n1: n?! 1rrn1:lnvrdli neparin riuarrnerqlieuidduliuonlrn eprr

ron*.ltatrtGrt
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ta. 0uAuTY coHn|lt n cYT0clltnsTl

d'uvrrfnri illrt:d':vr.u. 1 rnao;nr:unnril '

n'l:ui cytochemistry drt rrSun-r:Jori trs (special stainl dl6ifuarjlu

fos rJtrOtrrrrl a9rinurfiuri r fluiorinr: nruqrqnnrr t du r f,uefi'ufi'v'linrltrdu f io
snni'xlfu1unr': h1u?rJQturl,tnro\: cytochenistry fif,ooirub{ r rfun1:n1u+lt Qarn.rtrto\r?t

n'l1i':?e cytochemistry 1u uria;nr:nloo!fileti,:!Q:Jlottrnurnir.tihroonlrJdsranstls
nT:aruql*lui sanpling, fixatlon, rncubation r!n: lnterPretation c'1n1-! cli-

Locnemrstly dinr::lusruNa r iuuuudrt lrjroi!nl, ti ( seniquantitative ) n.r1n?l|

quqonrnfir: nruqll rlfi.rl6nrrlfa; *uu ( score ) dslunr'::rusrugleuio=r3'odn'.rnr:

rrrrch r flufo\8rirn; uuudqs rra;dararrnitJnirloLj! (..ore value = 0) :;noultJ

r"a rfuo

r. ge@s
trrodr.rd rdurior:nu cytochemistry 1urio.rr.$rlia'r:r, nIefi#lnur

r.tr;nouldiru r6ot (whore blood), ltn:lqn (bone marrorr) ttat llhphnodes iD-

print r laa r fu d.:;\r:rcd r fi v'ir uaae n *a ; aoan'ufi'u {th urrnf, qa crrirdqisrrerd r{lu

r do;dnrrnha riui tfroraatrn peripheral rtooa r€uf,'rodrl r lorrdidqr rn:1tc11,1'to

ivrclirrn arudr0orlomndv rri, lun:f09i r iu r f;n u:n r firr d.rdnr:rltottnn.ttnilourl\
cytocheinistry Lili anticoagurated brood liirl:rfiu Periodic Acid schiff
(PAS) staln, sudan Black B stain, geroxidase stain, NlF - resistant e6-

cerase gtain, chloroacetate esterase stain ue: Acid Phosphatase stain 0

rfiur r.euxocyte alkaline pnosphatase stain r;1rfud1llat0r'r riurtr 1 c.rti'llo

1i heparinizea ulooa(r) unulilnuddsci.rrrrrio.od.rtl.riorrr-flftnrr r {rflqr trirdrs-
vrl1i

2. Fixative
ilntrue;{rurounr:nilfalrarn (fix) !o! cytocheraistry duen

itn-u histotecturique urn rn:T ;fitr rfoi, tlon, ltnr:qn ue: ltmPhnodes i!-

'nra'ltrasf,e1l1r':drd isa rfi ionn1:$nxri ! rinsr{u riu.tlnl;
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print a:r.iii!1nd'[a; (microstide) '[iiro]au 
! or.lsludr.tnou"o\rn-rr61\tii i,.rr!uar:

vrilfnsanen (f lxatives) 1u cytochenistry {l rfiusirutl.r;noutoon:foqm30f riu
ar:nilf a.raarrn a1uf, ?.:"!ltu ( 2-4) funannrtnili;lra,lhr:aaar rnlo rfi u.ri5.r riue
r rirfu nT : oru qlqonrrrol arrrilf r.raarndrrfr o{fi't fii{ura ruo J.r.r rJr;nou iirfisart
u'tql6torar: r a! , t{latotar:rn!, r:t:rrar raoatuqonrlltt.rar:n.rlirrrtanrniru

n, arrurlqrfto.r*r r r nfifflilunrrrnilfarsatriol r fo anaryrieal
grade (AR)

r . sii! o\rdl 1 | Ria ; liuvrufiuLili rui-hurmri{d'rrterio.on r:rrrieu{
nint:ntrlr=lfnuth.rttr1i ether driu arralytical reagent !1$r ethylcnegly-
col mrroethyl ether (AR) LiUTru rf;ynrrn:asiujrsli absolute ethaaol urru

absolute nerhanol fi Lilirriu rf,urfi'u

n . r r ortosntnllinrrsarnd.ra'rtetrnn ua:irllnqicfd.r.r r t r{irrt1lr

{rlnr:n:rr.n.: cytocherdstry {sci iiuia.tfurfinrrfu rrarlirdaq rrrrdlriuru ltfh
dqaia Liri r earuilii; r iouarrllq11;u rf trlr6'sutssi6n'-rlinrutvib.sr{ftnr: fid
r nr r:ndru rr arro!dr c r ufilnu8vr"'riurflua;urfidsvr'r1f r fianr:dirruliiruirlililrrr t*r.t
arirs rfiur

\. qomqstorrnrrni}ia.:anrndli rduir.resdreaa dr.r t e eto.rnr:ntr
lf;rt.ranrnd r olvr'r1i'rra rvraorn'r:unnrifo.rai rfufrrnaudln .nntaf,rnr ro.l,tluri ru: r6ar
ua cuilf n\anrrffuflda r ! u i r dorufs ua:qorq0aowr lrrllfmrard relddr ulnvrqa-
*rtDtawrr rrfJrursrr;irn r Sudu;tiArl{lrfcum (activity) rrdau rdortr uhrfu
fud'rliirqi laod0rllrlirstnmsto.r r{a rirrlorr.usau rftnlnrj:rnr: }r&rirlul*rrr
r:ernhnualinrlr r6oirlorl*nrnrn r fuilmiaouitlhrfifl o,4 ortr rsr rlurluirl nm
15 fu1tt lunrdfirir0uimw\drfnrirbuhatb coplin iar utryrallfrrrrarncd
oqiludrtr;1u€ldir,rriiQan{! rttwiruuirun; rdoiutnoliirtntlia.lrrnnfutrna{-
n?urrorr inc.bating nlxture rfstrm'rlirwrtru;-:frl5$0fufifrrnilr*r drtrruu
n :eiil n tudliirtrclnn:nrurqanr'liie u

3. Incubation un! incubatinq Bdxttrre
rrunl r6rnlu incubatj.ng rairture dwt rfrrdrl*runl|d1irl6n!-

urnrrl r rsuuui.ru 1 drrrlr.rr r rduurr: r alnutr rsi5a r lamrocnur; r tdLamcnitnns
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uollfnnru r flu insorubre particr.e d!ls:.r{rr rruarrrro rf;ulin.rulinio.rpr:rni
rdu il3nlur prussion utue driar rnSnnrulu rtn rfa rlu. (.5) 

nlo , rJuriru.s,lo\tsub-
strates lfu diazotized amines ffl;fiu*rlriu coupling technique srnrllnr:t.r-
irue;umlrsnrlorro.r rosiuiururtoanrulu rln rfr r6o' dldr'rrqflqrtf iilrrnr'niarr
:c{sfito urris{hto{ri'rgrf;rdrn:r: rrr0irl\r cytochenistry d r fu,l!lt: lrurir t.i'
rilurrtom:dndali*r 1 1t.] ue:tirrrru r qnr:rhuenlorrr radri.r{alirrn

- In Great Britain :

c.D. Searle and Co. Ltd.,
Lane End Road,

High wycodre, Bucks. HpL2 4 tiL

Hopkin & Wi llians,
p.O. Box I,
Ronford R!,1, IHA

Signa I-ondon Cheodcal Co., Ltd.,
Fancy Road,

Poole, Dolset BHIT 7NH

B. D.H. Chenj. cals Ltd.,
Broon Road,

Poole, Dorset 8Hl2 4NN

- In the U.S.A. :

Sj.gna Chenicd Co., St touis, lib.

AUied Chenical Co., Biological Stains and

Rergents DepartEnE,

l.tolristovn, N.J.
Ealtnan Doka* Co.1

Rochester, N.y.



138 Bull ci!!a!g Maj-

Sr'ecia] tssue. vol. 17 (3), 18 (1 ,2) 1985.

rihu rdLir,'n,;:,u raufirinrulu rte rin rioa ieuln{llooarnuool,lua: i6urrrasi6 riuinnr
rjiurnlosrrlidqomgri\n'ir o's xlo ar:dAuosar rte r 6s6 (-zo'q,) d'r r:r*f,n rdo.r

tynrlo'rriiulrlocr': rdolanrn rdoli'ftdolrdrulf,nfinriref r.riuuie rrr 1fr.rlnalftn
folnruoarndf,a!1fiun1riiltlhloarriru uon rn0or,rrm.tta"uriurlnn'tlrua!n rr r fiu fntrT

uielunr: rnlul incubati.ng rnixture "1!i8ni.!a\u;;it {nlnrtnadsu;e{d! rfl s

iriq*f,ruto,r incubating mixrure dHal rftruiautieuriornlorir$nlturfo r fu6lat ltf,.r
6 rdoJo.:ttullilir fido0nnara6rfi'rd'roirrrettos{rtuli *.rrrorjr.rnr':tisgt teukocyte

alkaline phosphata5e (tap) ua;or:tiadsodiun fluoride resistart estera.se

n'r T iol lep r flun rr riaud$rjrzl uuilrnderlun r':rirrtotfiotndfl rio r 6sn

treeg'lnithl (leulocytosis) ir1Jlfirnrrd blood snear picture trluu;uu shift
to the left {rJcuf,uoir':orr riui:n 

"trronic 
nyeloid leukeoia (cl.l],) r polycl.-

Ehenia vera, nyelo fibrosis nloo{luatv inflansatory leukocytcsis t!43

LAp scoxe tu{llrurari-,6uan*rtnluleukenoid reaction ds6a{neruar rnqieullu

adr.rtl rcufio rar lu{rhuiru cur. rg6iri"1n'iljnl (6)
n'r.r fi'uirrrYu {.hri'r uR r: :

Leukenoid reaction, inflarnmatory leukocl.tosis, pol)rclrche[da vt:ra |I8:

nyelo f iblosis d.rlir r.ap score g.rn'irthl t 7) ain'fu rnar{rm.r r.nP score lum
thitfuuaallilum:rsd r

uf,t\t LAP score lunlrjn8'fisrfgs ria;tru':ruiiu I lr1 '510., 
(8!

nqrJlnaa ciurufru rir rodu rirlsdu t z s.o

!1U

rrQN

fisulr

qr

rol

73

9L

a2

22 - t24
33 - 149

25 - r39

6ods rnrs'rna.rlirisr up ru,iG Rutenbetg(9) dn r".,\d0{ofu Insdhn{u lncLlloa,r-laq

mixture o{rosrJr:n'r:fio stock substrate slution d raiu'r: ii4nsit'ra:; ff r?riitr

daluaz rdoullthln.lul Fast blue BB sart uirio'o1i€*'rtnio!fiuf, tnfr*tr','dr:sr:

incubating qixture a.rJornrug rdrririmuirdnrsmnn'ro.rrv8{rir i'Tr.t-r rfu$u l{ne,i xri



?1:d1: r14?ilFn1:[v$&J
.ra d

iu-ntfu ll}/l 1? (J).

rfo.r'ho.r
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1n

irflarrrlriousosrilur r ttrir nods rnrlindrr'n :O lurflri.r\luirure.r'jr stock sub-

stsate sol,ution rri.r r firil m: rrlullnrj 1!n!6dr:nru tast blue gB salt $ir

lfilrur! rnlo.r ntuiqprdfifo n'r stock substrate solution lrlud r dutuirulqun-

$lirhruro lo't. uongnitlurncdrlo,u"u tS urfflilt rnnl rrdto1r t[oir!46:
lr{orrsrnrrt r irrhr ua:rJ1ng1frrdurtortdrl tretto11r:ris rrn lngnr:df,inrireir'l

iufsuutdnor=druira',tfu{ahrmmrliru tna0rtos'i!nr:rtrliries rt'ld rn'rr:nrr

ir"l raP fuUlinl r flurJ::rlr1n 1 {u

nrrtiol ltaF-resistant esterase llullsos Y!$(lo) r3 trti'01; lf;u

trr.rut'ru1.ro,uo\t r Suruilonillutul irrf,.r{1,!o\r ltr lSn tlortrxOe nonos:ztic scried

!riu! incubat.ing srixrure lirir.rmirhiliio.r rrluilnrili*ufl iruftrtu:tr'r|tuio'l

u'1 hexazotized pararosanilln lia.r1ur1rvloiriluUrryfutrlttuq-nlpbtbyl ace-

tat. de;eroo{l! ethyreneglycol nonoethylettrer nrullrt !tg't incubating

nixrule dliiosltTriu lundfha lriuctttudlu\;tlreoerr0ultuSriruul\.hiur

rnfi :r;n11fdviu.rer rluldlruki rnq rdonl incubating nixture n:osrirunr:rtu

nrolewger!oirtorl*druurni'ru'rfs{uaqirio,rl.rriou 1 lriuur;lri6rrnrsrrudonrt

rloulslrjr'r r 0ufol rnf;.n'tonro.:1nri l'rr{urirststt! t ln,rio\tn.lrriolrhfl6'! 45 urift
io.r::{.rlri1fi incubating nixtute rrfs ue: t fi rxtfrur tlufti

' trr0;lunrrrio!. r,aP uf,g NaF-resistant esterase !1i! llus 2 7Gl

rrirfu urid rlon. LllP to\t Rutenberg rnl;tiol r lSluirtrl\iirr (fade) rr0orfTuit

to.r Kaplor 
( 11) rludriat rr{lios score ffui0c:ful$m'srs t'loo 1 oritrl:fiml

1Ap score !o\r Rurpnbelg r:liriri'rnirarru riiur'h irntrr rgui$hd raurirnnr:Su

i3 uuu raP uirligurcsuu;1lnlftrdl fsd,rtr; i'nersion oil rddurqcanlltat

llfim.rnir rtti dllu cvtochenistry du 1 rlLioqprrtrndrril

4. I@
n1.r$Lbrt!o\ c?tocheoistty il 0irunr a

(qurlitative) ue:il,rtItlrafi t rrrrcri ( eeoi-quatltitative )

dlinr:$drertr.r I ir|hltolriO (Positive nlo negative )

nlt m qorl't tafi:i
6r r$r cytocrreois trY
iitraf l qurtr't r r:r:ri

ftdrulndli r fiunrrrrelot0uUui0eto\ acute leukeria lilriperiodi'c Aci'l schiff

(PAS) reaction, Paroxidase stain, NaF-resistant esteraae strin' chloro-

ac€tate esteraae gtaij|, ACid Phosphalaae stain |r'3 Sudan Black B stain
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6rhnlu cytochenistry durjana suudsrj3arol r rr.:r:iliuri l,Ap ua: pmssian blue
reaction d.r1l.torr:ru.r ruHa udasairrdvr'rnrriol {nin rlnnrauios5nrtarr: qlnlruth
la*a: rtg lruerafisd

1u cytochaaistry ogrru.:ndr:nrirr6sfilo LAp score lunr:
r]o!uriec"*.r LAp score ri riuio':1i conczol sliate th Z otirrrieufiu lrror
:;njrl r,lp score d$riroqjlu r nr,r.irJniqifi't tAp score fl5irq.rnir rnuirlnlnla

ri riuio':1i concrol sliate th z otirrrieufiu lrrorianror

score irgsnirrJnl{rfu r"lr score dlrj$i,r riu (scole vatue = o) rdor:rrn rnqn#
l:ilorrfiuiolrnarado-rl r finfirliornoe rrfilne,,mrn rrre,, rirlunr.rJog;{rliriricrarufl
litorrf;eodrlnruququarnlnio.rrionrrr r 6ur!' {n"rnr:vrrra'erur:o urildu*lnrrr:rr
r ior{rh ulua9.rriulitfirtl llrrrr rsfiuriru r,ep score to.r;utlnla qilu r ns*Jntrll ur;
vr'{uf,rotirsaeunrrqoarnd5irqsn'ir rnoirlntnfiinlliriroqlu r ncin lnfimulrJiru fir1nr:
nrtaorlJrl r ilrior:vr'rtol r lo;{rhu r n yr:6rn'rerotflifrLirjr rdafio rnr;lirfiriolllera
duirir ,ra#r stock substrate sorurion licieunr: r rnriroqf unarn rrwiouf,.rli
neirelid, .:iunir uan.rjlioRana'rad rttrrqnfura!1untri1;;.0aa.lr rharfrori.rlprt
2lqoarrtt5rir i.ee g.rriu slniurrrn r loilo\rcillilr;thorqrr::rid.rlro 36-40 01-
finri rnlo .dorrro.rarldnaarrrJ" :lnril'i rfiu t rf,ou uac rdu.rqr.:irai,rulru ros s#trot
lre orj T s aru qu+laarrir lap q'rnitJnldnitir.ritdnrliir udqr ui{niarrrnlororr

polycytheniai rlulfieadernru glqonrnlflrn{rliad$ reoxeu'oid reaction nto
vera fli lauril r0uirloruirritirrsenrnliluir r lluluC8rri"li1ing rtlctros riog-
uocn'rOtlnu activity ro\ LAp 1u neutrogrh-i}j.c band gonm lufrodrsl;fimlnr:
fiu!;&uudg! ra, r;1u segrnented n€urrophil rlu.ru r-oo rm is.o r rJdrs rfunr:rrtr;
riudu nEutrophilic band fo:,ns :.:!ihJ seg'ented neutrophils rurrurtrult
ruo rda e'rnft prussian-brue reacLion di*,ndn(lr) fu6n r:urjrronrruorr rlur
Ituir.rfiur:.rd prussian-brue reacticn rlrrirdrrulu rir r iorgrt.rf,rr;oudoqlultnr:qn
fl*i::u; basophilic norrcblasr tut\t ortlochroracic no:nroblast :rl.tf*fii
r00 rna leu r nsrinr:{Iun:uuuue;s1i1um:rrd z lunrdnlrcldr*.ruri e , zo t'rrlu
irdq.rnir foo rlu rgrul;lultn.rlgnto.r{rhu1ra si.deroblasric. aneaia nla ery-
thraenic .y.losi" (12) 

lunrrtrattueteto{ prussian-blue reaction urir;n{.1
nrt!f,eodrrrreuqlqonrnrrnltn:;garatruthlorir,oriaurdrrrun!oliianfirltn::qntas
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ugl.o r ntuin r:Utrrts $rlulll
t l ?)

Prussi,an-bLue reaction' --'

Score Prussian-blue reaction

U

++

.+++

\isqranure ilir
granuLes n;h2-3 Lir rlo granure nuru 1 tfl
granutes lror.t.r 2 rir nla r riouln{

ifi.r granute a: r6ul$a;rutr;iarrou0r taiuc

{rhufrul trl af,rlrrr t{o{rrgln chror':.:-c hemolytic anemia $to thalasseoia lu0
t11: hemochrom"tosis irriaqji'..u rCa r flunr r0u|fllofl':ru.:rujepniaslrlrrrtr ttfu*ls

lJ. n,]l ndoldotQot1fii rnt1:ri

nr:nnaaud r thn-rr':'rulruHaflv,il fiir u tta::ea t Senirn"l'!$th!'la

guudrtFlurrui r n:rlri nr:':tu.:ru alJrfiu\urfl lae! lunr:vri Peroxidase siain,
sudan Black B stain !!r! PAs stain ljuinr:rrlloldlul:oUd rdai r fisrrlrn arufr
totau nl r f,uf,rodttneuqlqrun, r',1i rr*':ec neutrophil 1u peripheral urooa riulf
4aurnorir.t!1n fri Peroxiciase, sudan Black B tras PAs lunr:iolfiatdio,lq-
al oinruqlr2ourrnriou 6rru neutroph',1 lf aurnotirssrn lrqnleito.r{rhu ua; uth*a

irige 16; rAonilrioulos{r}raril\iro :trongly positrve, lteakJ.y Posirive rilo
negative rda r tJtlut r fluuifi.tal aierr! qlloorr c'-rnrfu NaF-resistant esterase fu
t1u11oU I lsior nrjarudr t flual arineu 4r qo.urtrLi r iu r f;orfi'urirrfi'urt'rfi r ga tfn t6ortr-:
tls:lfiarauenodr.rlrfidu r ih{0tr nonocyte 01d rreutrophi} nrli cytochenistry

iur:ldrinrtraaou r{lrtg€t riur r,.riq:r"rodr'tiau 3 tlln nrtrretu tds0udualruthra

dio rdosru rrirfiu riunr;aruqu rliru r nr,oalflnfo$rr:rarrur forl\tirlrrlffirglt'r\t .c!
-tos r6n r troaf,rrjoutat{rhudLim!'r:o*sniitrto.r ria r ianlerjaufr lliirunr:ribl8l':f
(wright's stain)

r.rnrruac r 6ull(rtneiretlrs'i'ud.rn:.rnfu iiarrtli'rf;uf sn116ru quqryrrnto\ cy-

tochemistry d{uinr:rnncaua"rlr:qyinrr*lulrrpnlrli r a.r utn r nf,oldrrnaer:.1i,



142 BulI chj-aq Mai Aus

Special Issue. Vol.. 1r (3),1S 11,2) 1985.

n?1!d1lJ1':n !r R:finu!?o\{nhn'r lvrodou linlrdrulnniri I iunrrneuqlqorrrro\t tflfiOi
ro\ri6n1r, {'r.: ras, aT :dmilfn.ranrn, eiruerglgovriiurriotrrlor;lord1i su.bstrate

rdovri'{nlar aaarl!r111'!1urrruarndsruaronllf an.lrlraaariu rr5udrh rdofio rCosrrnd

c:liuh'i L\iru ifilio1': n , Snvrlrn ua:ttorn:d1':al: ri'r rirrrfioatr,r (Ieuke{da) ;o
TU

t gna, :5r.ttr:
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r9. f:rPARATr0t 0r ouALrTY c0lTt0t Pflucrs r0r uililalYsls

fl1n1 i1"1lig - fi.u . ( ltlignn1.r!firi) '

1uio.r$r)Bnr:r2n urir dolf osne'l ! suuntln,ruq!qnnrnd[d:ctrGrnnqslutru
pirudn'ro{lufio.rr{trflor':fu 1 uifinu.irnr:aalqlqa,rnrnlu'rrlirunr:ntrrJaare;
(urlnalysis) SnrT vr"rioulrn rdo rfluvfi'u.rruiru riOiAOi (clinical chemistry)

sa:s'luirul af,nlnurdarfiu r niaslofnlufl rnqrndund,td r 6u ltiudfi rtjo.nrnirtrafiir-
odrsnrr2lr2ourrtr (quality controL product ) dftiodr:n11inr:aruqprqr'rnrrniu rrlud

rir rdofis ur]'jtc0f;rodr.!a,rur?urlln.rrloanltlnrjrulure.raluldnonnr:i rr:raiirrsiru
rn0roltaarr;o{rarulfr ui5o{ rfi u.:aonlrufir rli,rrirdtrltor:16, iurnair.rrelqlqo-
nrrrair{unr:r.:rrf,atmclu.rru rcri{ir (routine)li(1) ft;nrlirundti rdolltrn,jr
nT rfh:irr r arr;ritratjrlarugJ?ln.rn dlfurroiruoqjlulrbortrae#ncaruliuasur.!
aieuor;'1u1!torra1lr2n particat 1f$aelrarrlr (stable) uesir rdrfio \retiable)
riu r tiudsdvriliurn uintuiolnrrfieod,rsrelqrQon.ridis,t-urfi.!fi,r uanjr ldofiols.r,lu
n':1qttf,d1? rgo\io.:rJfirilnr:1nnr.isfu6l.rn lau r qrrrcoJr.rdslunrrr:rrdlsrr;lauoriu
niorrlavr:rn! rdau,iqpr rntirfirs{vr,rn.rrfinuua!nicr{ 1lunr.r rrlurfrorir.rnru
qlqonrnlili rallurio.:r5r]tnr:nuo"u 

( 3 
' 
4) drf,eoderrrrruqlqur.n tndr&rurrn u,tun

'l iqrnriiurdnrlilriuenlufolrrJltllnrrdt 1 $agrr$rrnarr;1.r 1 tl'ntluthrar.liro\rrrs

Urlnreurtorrurisou

fT od'r.l;rurprqmrrdf'.r r at rfiur r o..rd 
t 3' 4 ) rlntrnr :imnea:raro.rfti

u'rlrnacalli r flu rrtrneruO nuirer:d{r r e:r;rffirrn rot rnrirfoa-:ruatfnru rdsuiLj
rriu6! sacrtr':adr=f;ruthtilntrirs 1 tirnr.nr*nodr;liitrdssi.rrrerll r iu$mr:
rlnt0rdaurrorulilufou{dilnr: uonmrdu rdoli'lidrno.rnr.:i r arr;ir...,uEor,r uo=

irto.r eleoent rir.r 1 tlo{luf,rorirrrrruqlqmrruriec*-rBnnri-,.rirroonld f,a.r!,1:odrc

nllilrronrrlidrurorrotsr:uiesf,rir.:fuorn}Ii sr; rdol'! m:.';ifrrori.'saruQlr?s-
nrnliuir f,rorir$lI.o ralciliuda;lefir;stimlnr:r:erthmr;uu'.:ssrJ:o; (coqlere
urinatysis) (5) hdnr:nrrirtorr pH, r?ali.:\rrrr rrr:, 1 :ftr, nqlrra, r;€'!n;

itltrnf,0rnlularslai ao: rrrrr0rrnr:snrd unr,lnurfu risslir;



/s.1.6
lr:d'r: rvlrilrnl:uvvtJ' tiu.l"bol 1t]5

61!1na6u!.asn,.l.rnrrrqnenarrrirs 1 fuuarffanioslrn:r+rri l aur;n'-rorirlniout4ql 5

n{.r1u$incfreod1\filuSJ+?on1n r dou,rrirdm;n,trrli {riinrlrtulstr#lnrnda:a'ru1i'
ria! particle irs 1:rutlsltnr.:tlucrrtnrirdaslr.trdoli^li'ffrorirsaelquqanrnuia:
lrlfliriruanir.rfiuoon\Jfiu rslindrrfi .rbuns rirlrrriolrj

iln11 ri'tttlc.r.rd{eseru;l

t. PC nrriir:d.r rn:r:rif;eodrlr,rtqlqurrnurirv*:1fiiirne'rl tiunrrt

' ir.r unni, lfluoon\Jfiur;li reagent 2 trrrieal iu pH fiio 5t KH2po4 (KH2PO4 5

ntl a:oruiindu loo rnl) fi'u 5t Na2HPo4.?H2O (Na2HPO4.7!i2O 5 n{u a:arllu
riindu roo ra. ) lunrr rrlnureodrsrreuqurl,' roo u" . 

-rtu itio6tiil pn ri^r 1

fi'u firc1i 5t KH2Po4 $o; 5t Na2ilPo4. 7H2o 1u$turarirs 1 fi'uf,trd

Set-Sg S"pj4 (tre.) 5t Na_HPO-.71r^O (!a. )

-2-q-4-
<n
qq

6.0

^rr
rn

nt4leou;rirtol pH du vrilrruliuorquri'rur tdu r'ab"t** nto !firl-

tj.stixR Ba! check pH indicator rl n'Ilrirutrra:rurlv{ rrloiljrm1.nr

2,'t!3!g undsto.rlitfrudr;1i{.rransrifrrorirraruryqrurrntiu r:li
qrniJunuthl, iiu:r:, rlo bovine seru.m al'budn rirlludl;lraruosr$nlurrolrlrJt

iu r;liirunr: tfilt*larr l f;sd

q1urufl rln

It (v/v) serurn Trace

3t(v/v) serun ' I+

st(V/v) serr:lr 2-

12* (vA) serun 3+

I2*(v/q) serun + 2t (w,/v) bovine serun albr:urin 4?

wt {C
arin^f f 6Lr rM 1" 1?) 1A (1)\ 2F'2A-r{Jl.Jrtrt rJ rJr, r/ \?,/,, t rv \rrcl lJev

tt q

L2 .2
t!

)91

o.4 3

r<n
4 .40

11.60
t 1 an

29.90
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l$nlur

t1aofl:6.larr1ce{

cdc'r.lsQfh 1 nrtorrdrurYu!! nr6or rSrniol

{u uuuor uilriflr.r srsdruli rSnioa

r ,r .:xndou ,t'ji!I il'tiuotirr toli nrlfi nuliuor.rEr.rrilor uinennrlrJtlutxu

d.rr-Ftlro,l rsrl:ri 1rulin:r sulfosalicyric (lirTrorirsdduuir r !4. uiennl 3t

(Vv) sulfosalicyric acld 5-Io rur, uielf graaing tliirlfd

- r,jurw$r,lr:aaudstou rtre rlou 1 lJiuu, lfod
lz rfilecnous?2ueau (flocculate)

n znau r{uuduttairrldtttolldirismrolle
lilfh; r firr=notru!-r'uno u ( ftocculatc)

wnogr tir!,1tbrrna.r1#l uar r?re r$n:ntu
$tareou ( f locculate) 6unn dlllm rnrdffl
qrlrun'r'r r 6u's toe liudunol fLocculatl |l
rir.rto.nreor' uie

. 3. Glucose nll rrerzqn r filelludeotir.raruqlqn$.rrr i\trfnr3 rlr,5o*

(w/v) alogigue.rliliru rdolunr: rfiai1u Benedictts 1'-est urinujr[;t'r 11fuio.t 16l

r!o:30url\li.r rlu l2t (v/v) C{:uesl{rir

Gradinq

0

Trace
+I
+

+

+
4

0.2sr (nA)
0. 50i (r{4)

r.oor (tr/v)

1.501 (wA)

2.50r (nA,

rfutq:oella!
trace

+I'
2'

3

nr:nrtounrirtnf nrnto\i nr1fi nrliumr$ni'rur *inr':*rurrudnFbns

i ranc;gu li ecoedict's netjroa (lifearirl S nunlde.s1u Benedict's reagcnt

5 rn.,) ror1ririrfhrua;ire.rtsr;"1rf,oi 5 urft uie ttrjr r r:naurtndo{ {ir:ra-



l'Uf, 1: t?1FLfn',l:io/{l/tl
wa 4"'{ujnifb ltl 17 ())

\t1t|ra;\td

1A (1 )\ 2q)2

Gradinq

o

Trace
-+I

-,+

3

watFr

trace protei.n

1+ Protein
2+ Protein
3- Protein
4+ Protein
Trace gl,ucoae

l* clucoEe

2+ crucose

3+ Glucose

4t Glucose

pli 5.0-6.0 buffer systen

rfurflra 1t]7

4. Ketone bodies nr:fhcillffrodrtaruqlqlrnrn tfirrnt:ofihr
lu$rlt:n'r1rro rfu 0. 5 r liotfllre:rilurociliuehlriJtFturor! ra:r;i ui'rnltourlr
tLuuoiri las uo!{uilu r uirrnilf urjlrlaurrltotir!, AcetestR

). specific oravit:r nr:dt;ntrlfieoti,.rreuqrqonrn6drcrrrl.irl
li r rc grotir\fiuoonhlriu fiirunr: rftr rnfiounra'rlrj ue:rntirritro.rartrirsri inr:
anr:rJ:suoliodrtroru 1 irunrr rllstudecfirludtlroflamdr.rffu mlmtrrrfirrrio
1il6 ,

$o!.ttr,

- arre;a'ru r fiuftih rlu, 1a

- 6IT .rnrr.ru|f,utreur, {u rSniog, lrbr:nsu
- er:acnru r0ultiue0rcnou t{lud trrlo\t

- lr:erntrl r0u! trloltfu r?ur$rsnou tfiui rrio.l
- m'ra;ero rf duriu .r !r;nou! trflorr

- etreceru tfufillunoufluls

gP9s}€j9..sEq{ig

1.000

. o05

. o0l

. o03

. o05

..007

' . oo2

.1)04
: 

. oti6

.008

.01]
nr., c
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specific gravity

pH 6.5 buffer systen

pti ?.0-7.5 buffer sYstesl

0. )t Acetone

1.00r Nacl

.006

. 0005

. 004

n r :{ari'rnrurirsri t tr vtollfr odrsaru+llqanrnBtie ;f,efi i1;1au1ire f rac-

: tsotnerer dsr:fow'rnrrrtrcco! | a{o\lodouliUnttrlauliilndluesrll rnia 4t (v/w)

d.rlirallrillc'1 t 1: I.019

6. !ggg!9$!g q:trlul henoglobin lysate liiruntrlirie-
rioaulsdrrutju , rj'r = r : I ua;1uf,rorir\ri"uQlttsr1'l loo !a' r; tlruhemglobin

lysate arlrJ o'l !d.

nrrnaaatirillrLlna0uoqiulalJfu l:liuouquri'rursi rf s'!oJr{ tfi ur

ntt rf;ttdttngnau

lunr:vr'rf,eodrsnllqrlqo$?ltniu fi-)n ccrlt cast, crystar $e!d11drll d

.1n r6on1f r flufir lilliniunr:rn'r sediment 1nf;r r;io'rirsluri'r rn6o o'e5* dsritEu

ruaru{srrnfiufild tot forrnal-saline ( lrttUlrunr:li NaCl 0.85 n{:lue: aque-

ous formalin ru un. iorerniu r lurihnSrlfi:u lOO !e.t hnfsliiettu gienir

trntlufi rllnrn "t.t"r,a tln'rlfa'orr r !uuiauuilfoetlwrodr'ruinstrlgr'lllrtrfrniou

tlirertln'r1finsl.:sordu u;1rfi11r\l dt:111o 1-5 le. rionrr lrlul;nrir.ralrqlqo-

r1'l I ai1)

d'ldio.r rrtulrhli,d'r?i':n f orn€d sedltrent fidf,r;aWif t

- F ir.ed red blood cells
- Flxed buffy coit whlte blood cells'

- fixed nonPathogenic E. colj-

- Fixed Yeast cells
- Fixed cast i\t rfiurl.rtrafrnecrtotlruU

- Fixed sPerEatozoa
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- cystine crysLals (1i r,-cystine powder (reagent grade)

!1rai r ijuranAafi .

- Triple phosphata crystals ( rfiur:{trnrlaare:auki)
- calciun oxalate crystals (rfiultlrnrlaore:auli)

nr': rnltau urine sed.irrrent rConlnr:lraouriurniirunr:uidsfkisr:xfl ri
lunaoadu tu,n l3x1oo lri. *iruilrdud soo xq uru 5 u.tfl uie rrnrieufl r flurjl1n
iruw6.r ruaoliriniou u6'r rrdrc:noulfudeud r Suto.r rnard rrliaoqilurtulf r{rfiu nf.r
rrnriulltorieuaedilrrnu;vualaiu;ruieorieu covcrglass qLulinioslanr:ni
sr:lrrr Iaul;tf? low (I0 x objective) riouuierl.r rtJduu nfurle hiqfl dry

nrr rfiu ( storaqe )

rio t eiuunrodrs h"r,r ?uelu ln I dir r lrlu iouu;'r trrorir.ruia ;fuir:1nu'ru.r
utj.r r flr,nrrl r SnloilunaortBrirfitonaorrardln L,ulineoaa: to ue.nioufi'r.l t0s! lrlrrTd
toturirsf,eod, llStlnaoa u6euilrjuriuird -20'{r. eunirc:uloonlr1ifia:neor d\rs;
ayf,rodrlr; rr,!uriua! !fiu1;1;1udrr r rarsrl r iou

1 ilnr rrna.r airlu rirdoqilude.rduo:rful i-ir ahltunr : grade irrrorrr$nl-
uli, .: 1 rlu irdo{lutierduolftl iriuc: r fluirdq.rn.irn,lo j'rn-irdrdnrrli (expccted

varue) I {u ril-rrlu teorir'urju rilJfinlurdnmlirfo z" ritdarjlurir.dueufirlifir
rfiu t+ nlo 3+ iruirtolarrrdrwi rnraiuntnrurliirrirleaJrrrnlrqrqrn.nrta ldr
r odutosarrlrierrh rrryrioun'ir r.02o uirir{oqilurie.rdaoululirg rfu to,ooz u;
nrnir r oduto.ral1rd"\rrl r lr!1nni1 t.o2r uirrirrlorfurh.rduoliJUr! rfu 10.oo3

eiruirdoollulito.r pH rlulioqilutirs pu 0.5

nr:1ile orir.raeutlllllulrt

'rro 
air.ra'ru+pqoin rvrd r rtuldwrfu r; r r,trrul jli r rfu *r r-rrr:ql r; ri{u ua:

Blinci control

"Daity controt. " rir r frufrarirld rrlurJl;1;lrireo.rnrtnndaunr.,r rnftos
0rlrr;lu.rrufln'rrJr;li,Iu lf6riroljlurirsnmrr 1 fi.ridrtas pH a..r-rurixri rnr: ,Idr

119
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fu, n31aa, Eiulnaiu ra! acei-one ds daily conrrol ir:"t.inineu r;1flunr:vrr,
rfl n{\rro\t lrriasSu lrruli r ijurf':daaun:eroouir iiutr ro *nuquril ul }JrD refractome-
ter d1g'1u.!rudvrirJt:r1{uril r 6iarganrrria r lulauLinrnrlruri-r.rn lo 1l' €.rHafllirrn
n,'rxl cairy control producr ri,rliarr$iroq,iluriestiuo,ful iriru*ir6ta: rr as*aa
!o\tn1: nco.dt,olnulioanl rLii

'rBtind contror" rju r luli'e orjr.lddal rrlul'lird.to I qn Inuuia:qnt:0
irtorr ptt, nerlrirlrirnr:, irL:lu, n1Iao, atg'lru, ilulnaf,u ra3 i-r:rl1er1\,
nio.rlavrr:ni dr$rrn cast r0rrdrs 1 , ninoiinirrr 1 , roaz€ai.r.r 1 oqjluilt Jrod
irrnirrrfiuaon\J 1;u brina conrror q:drrljniaufi'u6isdrn:l ltasnu\i d.rajrinrr
r:rrfilrivr:-.rui-rtrodr.rdulnuoirro!ocl : rrirlri dr: br inc conrror d1i i 0u*rdaou
nl,:!6[olJQor,tnrto.:riotr{rlin-r:orjr.r*rilis'laun:rroouqnu,Trrros{rinrrr:el d,ur:1i
vr:ruil{ovnrioluin:1a1unr:r.rfirJrsrutorr{vrin.r:n.:rruiacnu.r{rr:1irgn-rrurilt{oun
nioslulariu 1 tosuria:nr.r r dorJ5urJlrrqnrnrmorrriarrrJfi$inr.:1i'r €uduo'{uuavdr rda6o

fl'roJrsaru?u?onrrr rdo rnlal r airfi'rcrinr:ylnaourrri. jrs 1 otirsriaud
qa s a*l rfro1ilftir "predicred. varue', rierfiulu?e,,rin L,un-rrurirrfrd -zb'r,.
i,a:rioudr:uiurliieunr.rri.r ririurio.rrg.Jinr:ril 6rc jjnr:yr.1n e:aor.lnr+irn el1 6nni.r

n1 r f ix cer r I nulir,loilrau r iufirgru Jo.,rfi.rn 11 g16nouu, ga r:a: $dudvfiu
0{o r auo{odrsnd.rior;vrilfirrn rr1. rionrrruasa rrJoir rfinnrr rnr:n{1fi'udrli ;.rriut.r
iorririnrrlr:!rr':!iruasnrr{l lnnLifilunrrvrinr.:n'q ua;luurln*rr;nuirlunr r rft,r
t{uarrluluftorir.rdu onorrlinrrtrrrr!fuIna0l1ira rrace tt\r r+ li d.,rarn rdu
lrJli rdo.rnn$nturoca\r rdl r loarrl.rr-ruoqilui*rd rfrrn.r1triu61i

it rrlu!
ir KHzPO4

5r Na2Hpo4.7H2o

nonal serugl

glucose

12.2 !n.
.11.6 :ra,

5.0 ua.

1.0 n l:.,
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acetone

hemoglobin lysate
r filri'rn dl1rin :u

d.:c:liirirs I riursd'

151

0.5 !a.
0.1 ua.

IOO !a,

rirdninuo drs16r'ru

pH

nrrurirrli rrx
l rtu
ngl ae

uIna0u

avolnr

I. OI2

+
2

U

6.0-7.0
l. oIo-L 014

++2 -4
++

1ut a.tr. 1974 Bush Ba! ttagen lir*roi6fr1r lilurrftafi.rreurpr:qr

5OO tJ1.

5 !e.
2 !a.

25 !e.
0.2 un.

N HCI

r,010
+

3

led iun

eoderate

moderate

ar rJrctltulfilrfu:tdn'rliira 1 ua:hi{.rarn ;liolrJd

O.9t (W,/V) sodir.ur chloride
5or (Vv) glucose

acetone

se:1nn

htuglobin lysate

rJlu pu = e llrjli 0.1 N NaoH nlo 0.1

d.lerre:arufllir:liaaI'rd r

pH

rrrrlrir.rt"r tlr;
1il:ftr
nqlal
ilnu
lioa
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trlelrluit rrt\tftodl; 2 s'rird 1u{rEuua:r;e.rlroqjlfo'rurrnudril',r

nrnli chlororor:n t fruf,l lnn'rcarrr (prcs.rvatiw) r:mor':n tfiwrr.;eeudlid
qor$rio.rli

f,.rar;1.|!o\r "Blind" ouali tv-control Products

f,tlrr; lto. I lrlollitrn 5t Klt2Po4

5t Na2HPO4.7A2O

NaCl

nonral ser&
acctone

fixcd red bl.ood
ccll 0.5 ua.

fixed rhite blood
cclL 0.5 r|s.

rrrnim*rlriiarlr loo rtr.

3.0 ua.

30. o un.

2.0 nfiJ

5 !e.
0.5 la.

Good Palfouncc Acceptable R.ng€

pH

il1llo?\11tn13
1ilrtu

. n1lar
ociIfi,l

' !1!1nr0rr
f,hite blood

/ceIL
uicroscopic (.R.d brood

cell

I. 0t7
+2'

0

Positivc
positive

N\rDcrous

Nr:ncious

6.5-7.5
' ^.- . ^':truJ,f-l,.ur:,

t-3
o

Positive
Positive

Nuncrous

nu*ious
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tlrg.|?! No.II rrluulilrn

t)t -

3.0 !a.
21.8 !r.
12.0 r,r.

2 .0 nrt!

I .5 nitu

0.1 ur.

5.0 !a.
0.5 ur .

0.5 lrn.

100 ur.

5C KH2PO4

5r Na^h?o" ,7H"O
a-

nortral serurn

bovine serun alburdn

glucose

Hb lysate
(cast) fixed nePhriti-
suline sed.

lixed C. albicans cells
fixed E. coli cellE
rrlrihndulinru

d.rueerr; so.rr iir;lf,rirrit r i.od

cood Perfornance Accepta.ble Rangp

pH

sp.9!.
. Protein

Glucose

Acetgne

HeDoglobin

Microscopic 3 Red blood cell.
white blood cell
ca,gts tvaliocs tipel
Yeasts

Bacteraa

1.025
+

3

Positive
!tanY

uany

Occasional

ManY

UanY

.b.5 - /.)

r.022 - 1.028
++3 -4
++

0

Positive
uany

Many

occesionaL

tihny

u.ny
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ildc1?: No. II I

Special Is6ue.

rrlullirn 5s KH2PO4

5t NaTHPO/ . "HrO

nomal serum

gfucose

recrystallized
t irrri'rn 6iu1;n :u

l7 .9 rja.

O.43 !a.

1.0 !a.
0. 5 nttu

cystine 0.5 nfri
IOO r,n.

d.:oaarrg N". rrr dr:lfirrirs lJtrSll

Good Performance AcceptabLe Range

pH

Protein
Glucose

Acetone

henpglobin

Crystals

1.006

trace
+

1

0

Trace

!4any cystine crystal

r.004 - l. 006
+0-t

trace - 2r

0

o-positive

r ; rf,ll ijrn r tfi \r I n'r 1 rfrho d 
T \rrrlJrF,rturltrf,r t t.| rdolt\u;I€ \d$ilnr:

{u rfofutlnllilriurn rnu rr:r:riiutdr:liSrrliirurriarr]ldtnrr*e 1 U ra3'i?n
erenert dr.r 1 fi r orlrlrndnulu{r}eurl s 1 urirrvlooidlidr$dlrnno rdedr:lf
litrnrrt'retttset:doomrli, dgnio.r , rjr rdo6osn: r frudaalirlurlrrl {.oar#r:1ife
odr{ i?oQcxprn rdanzutprqourrnluilunr:r:rrrfrrrr;luio.nlldtnr<hit;'roqi

Pribor, ll.c., et. aL
J, CII-0. PattDl. 59

: The lout inc uriaary

for

L. J.

rangr':5r.r6.t

I. Becker,

product

2. f\arlin,

, Ranircz, G.,

urinal-ysis. An.

, Bauer, F.W.,

:A quality control
r I85-191, l-97 3.

microscoplc exami-
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natlon reconaidered. SrMaly Repor, ASqP, rrol. VI, No. 54 (issue

78) , Jan 1969.

Buch, C.L., and Eagen, C.H., : Econoical urinology. quelity control
Irb. Ueti. 5 : 34-35, 1974.

tlo.llge, G.A., and Erats, A., ! A qurlj.ty crontlol syst€o for tlrc
geueral urianlyeis laboratory. Ar. J. Clir. Pathol. 73:4g3r L$0.

!L
Bauer, it.D., : Clinical r,abolatoty r.r"tfroh , urinal:r€Is. gu gdltioa

Tbe c.v. llonby coeany. st. Idris, Mir$itri, USA., 579-680, 1982.
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a

tdq63 ?rioq!a trt .u. lrxfifiFn,lirirrl;

n1':mUqrjqa'|1 (Qualicy Control) riir.,ii.r-.'.,jr.,|i;:atfi'rpt-na'rniufa.r
rSrJfinr:1af,e-l urn 6{in u a:nr.:dr:rj-: u'lfar onr:nraat r. -.rrie.r.JiriF r r.:! qrur rr l ril r n.: -

;eufi6o nr':{avri Quality control prograrn 
r da'ligr an r.:r r aoula.u nndit.: idariaii

(re1iabj.1ity, accuracy) rrn:s uo, (reproclucibi I i..y, precissj-on) 1ur-rardu
rrarir oriuirfinriB,ruqlqorlrfiuaJ rsi uir l;vri'lf! n r eul:'u', q rrs:inrrLnalq"iuo.afi
l ilrnn r: sunrra;10ri'u rdon'rrr .l n.l:ytndouyl.|{ sero]ogy naori!n,')lyrrflatn,),u'l:
to'r rdoio urirul ainnar u 1 tfirr !ra:$;l:ftyfi1 r ijaefi'l n e.: i rdriu:- r r.: rurr-,u ralfunyrri
vr':-r'r dra:!nraiinanrrrrio{rha *a: {rtr uo;'iriil: n r:inuro rir.rqn60rx i'\ ar niiy 11u,.ran1r

n:r lcrnfar r$rif, nr': ar a61,uv rrr6ol'lu n1': n?u Rrj Ron rrriud onhl fr,.rirlg rrrr"ruia.r l0r.Tff

nr:riu!nh 6's1l ua:Iine r:.ln rn4!1rnao aquinrr! rdaduluduvr'r: rJfrr:-f,.,r ru r i o1i:l ir^raifi a;

uria lnoidrs 1 iii r.,, 

"rio 
r,r rrqni'orr uu; uriuou?o! r.rafl 11$n dau 1r. *iq n, a-rn:

du i iiuerja.:l auo':rnr.:irunr rr: ii! o: n r -r!{'.ru.r4 rnrnn r uluio.rrlfrl-F;' e.: rtiuar-uiuunl
+c.:oirl nr':riru rfiornrfi o1,ruiau r ih.rn'u o rriHaion.r .:undau :rlfrrfi'rotir.rn:-:lqrJ-
nio r]hursir': 1 l6nl:racou ra:n1:r,lu!1urn

guAuty ControL (QC) or Internal
-As*.ana" 

ltlJ.t u fl\n15
.,r,

Qual i ty
nffn'rqnorir.odriruliran e:vrr,aor!qornrndi d.rae:nhorjr.roJi rruoua;q:lqaou"lnn'urou
fr.lc*h: r ftJftoJr.rrufisnr r:ru\t.rune ec progran din-r.:vrilirnrn Lirjsr,.n r flull
1{ o{f[atlc) uasLi r rj6asdrli"jrurr n r fiune: loriuuienr:vri qc prosran r:ltl'
tirfu n1trfr gc progra.n Ljr'e r.ludr;io.rr{r1*iur1n 1 o ti-r.,r rdu ,ihur o.nr-,.: , {u.:

t|tr ?tririfi$ltlr r1or1n 1 lrr nrr rdonrfirlfiliro inl r:ro nl rnrlnrrla'r f,'a

?t{tl1:tllttt, Ba!ittittln,.ll un at ux\c:!"t lnqonr,xtol l ruf,Cu

arirtltfirtnr:n1!JQlQorrrilu;liSdifl 1r-aa01lrurn6€;d ir:.:a.rfir., rn.r

odrsnn {*:ti r'ltsrniorl r fiu\ l rf!&ttjfittrltario., rJflrltn r.: ua;i6n-rrn1! 't f

r"lnliild"tlhtt irtlr io; rnrinnrr unrd !11,tfiu.rfu riu!1lrr;
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q:u'r ratrli "[ruorf;U{nle0rinurdt'rurql.rruuallufiaOotlun-n:uusruirt 1 n'lo

Bru!.,rud1i1unr:nrrqlqu,.nlufo.rr$tTlnr:ri.rnur .reuf.r r r{lsdoua;qthrtiirs 1 fltl

llfo,orgoln r: e:rrlnrrtlr:crtrunlonr.rri rgu.rru tConin'r:nretrrilo 1 Iru{ilr
srudu 1 ur:ufiufinnairl 1 dlirnnrralr4rrlartlirfoncnlu uanrtndu*q!

drr I dt6rionrtnrraunlanruqlqonrxrluarrwtfu$Jt non11 orrdnrrtffuilllntilott"l

o rlolililrrdrdqalunrraruq:rqon rr

'llnrrrirs q dlilunrta'rutrtbour-rtr

l. I,a.boratory oDerations nanual

rlnfotrfflorrrllg oPcratioD nanual d"ta:ouaq!f,':iarirt 1 dtl riu

rdnnrrniarrt;armrUluio.t n11't!1t t dsllftJnrrrnJror;fu nr:n'r{rdrfe t{t nlrgnr

lnurqthrd nrr r6!;rodrsr:rc nr':ri tounr: rdseflufieorirsr:rt nrdt^tinra st:n.rl
.:"r.r"*". 6iu fi eiiarrSnr':rJi.rtl11#fiuouoqi reuo

2. QC of equilsnt

rf,s€isri lfrrursehlsprn rn:r;irqth:rh'to r nlordoLil uie fltnr.rtc'au

firiallrilmlluieu

n11n?!ql ra{o'ofouavqrjnrrinir'r 1 dliluia'rlguinr:ladrtrurafoefurfu
,ltnrrflirohnrdV feari.rs t*r Incubator rhs 1 tlliluierr$r:fnrtfu firftnuin:n

qo*r40lfqnio.oruriiasnrr rrirfu lrunr:rttrln 1 {u rlo lnaricri uaatnddda'c

rtrrgurqstr.r{ 1fig fraczer, waLcrbath, hcating bLocks ' hot rit on€lr tlt!
auroclavc e1r;earhr*.sr.{1i1urr:rsd 1 o1.:r.1icalqtnpdtt?"n'.ydodu r"cr ,ir
fl,lur,'rsru ur:rtrtlur:rjr!#lilu.rrursunnr'o'iui'ro sr: qt;13':T rtJffiiftrrrrd

rfun'r.rrllunau r 6uri, n'toot$ crrds 4ahfiu rt4ac0erla$hdt#dto{i r*a$

q6q0dft r nrlluuir:rir laulit 1 1il*irqo4ptor rfi std rtfirrir.nr:lihrtisu.ir
rrzroqnqeqnuiildurarirdfuLirfiu r'c rrirft uii'rriiu|i#dlire'attfo$ir
o.{td.o u.oi"srranirdf; li n1 rtiQer{o!6s . "iono",titi 

rcli trct-utcr dtli
ca.Librated liml grrrceu of st ndard rnstrusrt tr;1
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atn5rui r roarri':iru'tuto.ru; riu, { incubauor, freezer rlo r,/arerbar}..

a-r1rtduriinrhn,tl!d:olntd!o .,,.rrwilomfartn:artiirdr:firnr;f,1'iu freezer
aan'lr-hlr.: deu .r.to.tu.r. t.'lr-r!rl{\ 1 riu l:i'a.r! r n:'a.:linqrun4! d'r1ulTfif,loeiiru rCa

l:16r':ruqor4!'lu'::r-,ir.rii,ni:.lrrii'lr.r.:"rua{'li'i.,a:uar,rrndr:i'olnrjutrnao! srerj--
lj.ty ?a\ inlo\ autoclave qn i r6audtr: 1r'uarl'l.iiB Kilit hlo Attest spore
test ampules la scrips {bio.l-og*ca1 indicator) "lr.Jfl.t.:rfiflalj sterilization
dqnnnqiqrr 1inulri16o Bacj t i us s te.reorhe-rnpph j i us.

di 5u co2 rncubarcr inorntiun:ecnet: lrjrr]ltol cc2 In I lu 1aa1.;

rn{asia Fyrj-te CO" cas Analyzer (Scientific product Nc G l72j) rdorr::-
;!sa{ co2 rlolil Srrlufa.lrJfiriF nr: r nflnifin r,dun-., cc^ uan orndn.:rltriun:refi'u
, dod6a.rn. rr':': u1n1flrja { co, rdar,rr srigrflulnriru r,du \;i{2iveisseria gonorr-
noea lin; n': ryrldo! n?l1U'l rdadlii'a\n1i co2 rdanr.: rriqrfiuln rnlul6'r: co, ah

: a.rlilun:Otl' gas Hurfrd't!15n rlduu"lifi'ufi

1]1 1rfu Aiae6ooic .rar gir'li cas paks or.:r;1i Aclivated Cofd Ca-

cai-ysr i'u1nrj rarjo d\ Caralysc d'arlrrnuilr reactivate lxril n'launr.:ar.l 1'uory
oven, 1ou'6. r flu r e ard,rlr.r'.ra ilfi.raosdrlurrnd'srrnal riuuiauui: catalyst do,
iarrrff-r.:rrior.uargucfl'0rdlu,,n:!llqnr,rrldu'lilifel d.:un r tllaaour'elu Anaerobic
Jpt dU:rso-rnsnrl 02 e3$ 1 riu l: d'a':lrhn r:unaou lilur.l.::q'i lnuarnlj r.4ethylene

DIue rndicator a!'l 'Lu jar uiaaeqld Biotogicar indj.caror otu 1 r tiu 1ri'rda

Fastj.dious aiaerobe drrln'gri Stanaard strains rsrrdo Clostjdjum novyi !lu
iu

Bj-ologica! saf ety hood rie.r 1 rCar:U r iul'iuun rdorenlrycobacteria
nlo r{odur:rudu 1 riu r;iosn'rEsfis n.r:lnaniru rri,roontssorn.r Fr (Air flow) i.u
&tuntiur:erq liegative pressure arulu hood tiul'uu 1 uasn:iet eilter d1id.r
ar: t rjduueruorqor':ld.rru ua:qir hood fufo.rLi6.:oo*nnaqil au uonlrndfinerrdu
rlil output tjo\ uv steritutp ol'rrrrjoufirln .l 3 rf,ou Ia ulir:iugsns{irj.::in 6n.rr
lfuarroonlr r r rrirulalrj d'rLinrrldoulfdnr{r rnr:naor1r,l rn:e;lzl anndrtro.ruorr

dr]ciouoonlrli deuiouucuiir.! 1 lunrrli nooa d toqlirrn{io d.r{rrf,lidlTarr
tsiologj-cal hazards Control Officer of CDC, Atlanta, ceorgea.
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d'1fl futd? ra3q n :ddu 1 dfuiluiosilfifnn, t rn'on tsreatm'rs1airfu urafi-
grniuiia.rndurrrroqj, alo 1 r riu standara inocuJ-ati.rgr toop (0.o1 nl), nttu!
rn{o.ruir (dsarr6nrn detergents na.rfinirwqj rn:r;ir.roanlrJ1{nn; uac ta{o.t

lechanicaJ, devices rdu lalo.: centrifuges, vacurn purrps, rlo piPetting
nachinc d.rartndunoonriif,unsiadu ua:rjfulfa.rd ralo renniollar::ni nlo r a{s',r{i.r

irrr 1 fiartnduriarrra;oraqn 1 ni,:fl nilonrn rr{a{dodligililtt lriu thel@Be-

te!, cyliDdler, pip€tte ua! pH meter n?1 caLjlrate t1n 1 a*wiaudr:n'r1Uti

3. qc of culture media

o rn r : r {u.r rdodlixuoqiluf o't t5{fi nrtotr t nlullineruuuu t irl t r't gsrrn

n1.rtruJ.o\t lilulr.tn dehydrated ponders IttolfrO# trlurlh r{r1tl u#Osrlin
urndqr lo rrlult,ln deh)''alrateal pot dcrs tn'rrgg;rrnuutrulrn rfitliuruuasQul'ln

inirg0ad ralur ra.r rlotflinatdqrrerrfitilisf

3.1 fltr:on rfitnornr: riul r{sdlirn:lorniliurndtrr ,til agar base fl

fir;arlrro16 trttularnr: r{tt tdoli rfior.n1m8r:u#s brood agar, ctrocolatl agar

$a: selective nedj.a 6nxeluorirs nlo highly selective qedir:n lfu.rg0rrf,ar

tdu Salnonella-shigella agar tellfu less selective nedir:m 6nt0a tiae rdt

.Macconkey agar 6 rf u.tloehftn'r:uun tdolunriltos Enterobacteriaceae ilnqt-
111!

3.2 nr:dldola;n'r': rfiuorrrr: l{rit! t{o m:iitr6o dehydrated nedia 1u

ciueud'oio1inrulu 6 rf;ou nltodr.rlrnLitfiu t 0 sa;1'uwrid.! tdo rf,nuirl6tla
n.tulu 1-2 rtau rdsli5ute.t 0t'M1fiuilu , trrcornet r, fu,r rdarrnd{utiruolt sear

cr 1;uirnrlu palaffin ,a* drasu luet tatutldlifttos 5ud r0rl1i turulorq (rir
fl'::r11iflnr ) :':l$',rdout9vr{nir Bal rot no" nrto control no. nruf,rarirsdli

uai{1i1um:r{d e nr: rfiu1f rfiuliludir uac riru r:arrc1i1}i1;rrn rri#durriou
odrliornr: r{us rdad.ru6sue: rflulai

3. 3 n.ri ti'!u!o1rt11 l {uo r{s 'n'rrtrriuu:u"uawt$t{rinotirt rnitrfa
ua r rlu!1ur'llrud.rl6l irunrioudo'ru r r r iu.r r{adur: r iouqmldf,

3. 4 n,rii':-rlcou ptt lrrotlntui'rorrn: r{o.r ,{ad rrlu$c'tn aielltdrated

meaia odrrlnfwlJr'r rfiiarrr1?irou pH rlnrf.r uri6'riotnrtreccoutt"fstiarnr:
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furEuarrauriou rlnornr':*€snriiiledou pH nd'sa var u'l,uiindu r:a1J sulface e-
lectrode i'r pa j11[gll nfinhrunli r 0.2 unirs lirJiuieun:rxloir,:

3 . 5 nr: r fiuornr: r ius ldodr rrluluie ori.rlfqnua.r uarua:",.:,r!.r iou o-,_
n'r:riu.r ldod.rgdru :;nouriurialrlo organic ad.ditives nroyr fi0ru:ar: r6'u1u{
rEu orqto':o.rurr r 6ur ldod r i tuusir rdo lfitludiiaua: r6uf,o

naorarrr: l 5ul rdori$lnaia
nao;o.rur: rdus r{of4!lnnalr
naorolrrr r {ur r{odo-qn r nd!e
o rnr: r dus rdog0n rnaruas rduluqtriaraindO;

3.6 n,rtr:,rqdounl,rurlrrnc.tn t{o (SteriJ-ity testing) ne:rj[r)l tiu
rlr:qifi'uorrr: riun rdod.r rru rdorrnioairu ::noudu 1 nrunfunr:d.lrir ldolauuhorrrr
riurt rdorl::r'ro 5 t 

"E\rhu.ud 
rnru,rirru' r?iroud :5'er riu rrar 24 - 48 derrirr

drudru6o rfiulu{r6u rirriu ulooa agar n{strnd rrirarluri'ou rfrr rli,r 24 drll.rlie
ne:uilr incubate iodqonl0for riu r1a16n 24 dr.lur ryiron:rlrrr.:n 16o psychro_
phire do.lq contarninate rrirl, li rdu pseudononas fluoresceins n:o psJuao-
nonas sutida rfluiu nrrvraaourrerri$ricrn r6odnrnui,r! rdodu rfiu 2 1ql1g,ju,"u,
nlo tube lifsorn.rr rias rdofirrlur
. ad,rsl:finrl 'lun rfta.rnr: r dus r{od r f,urrn selective nedia riu orqrc6

ilnr rfiaduli' rr:r;ar r:drs8ar:vnn rnhibitor dscrl r:dunrr rrlqrf,ulnta.r rdo
li$a, Ug0a uasrll'ir 

'r\iaur:on:rq u rdorrnd co'ta*irrate li ririr: incubate
. ir.rf,uuiefin-ru odullnrryraaou sterj.rity ?E\o.rn.r1 selective nedia rna'rd'feu
I;uuiolrr:fiull 2-3 nI. u'1!.1 dilute 1f riom.r laonauiyu L,roth fi stelite
uir tj.ll -ra, 20-30 nr. fiidrdolrj dj.lute c1:nln rnhibiror dsc:rhliarurinnreq
twrcar{odorr contud.nate r r]tlrl irirornr: riur rfsrlu Sterite Liina.

Appealance and oehydration liuQ&luaEtosi ua;n,rrularor rfo Me_
aia drrluuli dlae:lclaua; riurdo riuefi'u unriuorrr: r{u' 16or,, rsz0'o,rqiar.:rfhi
a: a-ruriiarrua{iru rdu nrn Starch '11 uuelier-nintbn Aga:oiudtrun:nounlo:os
tl'u*anoonl,rrn solution li udtiruiolrr:ful incubaru s;1r{!jrr: nou{uriuarnl
r fi.r rfo rlueffultu sorurion li'uie ornrrriufiarlrrouirrlf,li ucilirftf.!'iila 6Li

1 drjarri

I drllrri
3 r iou

(seated) 3 {rjarri

nerlio.rnrrdl dsrrw,t€vr{eirm:r;uanlir:rdfuflrir!frrrruuud rfiadu shnluirolor
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n1: rda\ r{rfu o''.Qt1no1r11d rnruu rr5ruirroudfili rro6ir rdarrr., leitririha.o
o.rr-r.: lot d urnir.rrrn tot du .1 d rruu.1lr?iounloLj irjr.riru6er"rrr?c trE !o!
ornr,: r{u.r rforfu 1 6nfl

uonrrndiqprdorrrgiulir;au,rn fif,onr.:dornrrdrrluliurl 1 uiean
il ltdllrjl; (dchydration) ud6rnrtd ufurliui:riu rfiuliodrl'lrlarvu=cfhr0,
nlolln ( screr caps ) f,n1i fiLirirr=leprrlu r {o.lnr: r aorii rfirfr ierln{oan#n.r
1f rfirbrr{toornrrd rrlt !a.!1u prarr lant-hri'rti'.rliuru 1 rciltrtuurntl|r&rrnir
ornr: dlirnu rdudfilr,iar rliorn r:riu lifrljli r n, orlu r*ortnrdu.rn.r: rrufiluae-
ltl'ttt.ln plat Gdia i!n-:: rfiu plate rndrdl.iluq.lnerrtn hthnq.rliurh uiz
r 6ulntuli1.{ r 6u rdotcli prate o1n11. dr&r fiu'roan,rrrn{rfru uir rfiuers*n
litlqan{Oiorriorr 2 !!. lrr;ui1il1i1i

151

3.7 n.]tr':,)icrruQoldutll (perfo nnc€ restl.ng) irsrEfinatrzd
nr: rfiu rdanufir{lirhrrur:eraau?uriJtroro.rnr' r{uv r{o dlo.rrli,.rn.:1r ?'i
Turlorrnenr0ud r f,uuniwo.r t{o

nr:nl perfornance testing iCoqrSnlarrir.o 1 flinnr:r,uorrr"a, iioo
t{od rrlu,lf,huornr: r tur rfaniac tor dr ':u'urlilnri 1 -riu r:io.osrur'erar
rdoqrlrutnlunrrthfu-r,,:nrc support ne: rtlqlr fiul;ra.r riloir.l 1 nla16tmrl
uiaclorflr'un:orrlqfiruuornrr r iur r{ariu 1li 1'ur:rarrau;ondrsr'l r orarnrrft
lT lilu noutiac ral io\.1

' nr:namurr uli r{a.n stock curture dn:rr stabillty mrr:irarirrril
r*onma'lfurrnr:d rrrurliuiegtoa r!nr:i,r.{ r d1i rca'randliBerlu1ui?rr{dr
4 urc 5 leo rlwrlir{tfl riu pasti.dj-or:o organiss tl.o 1 r*r o fi cboco.l,atc
lgar r=nalou1lolir{o Jgejrserja gonorrho.ra ur3 E@9htJ,us inflrrenraae
ri113 Grovth f actor dlluarnr :drcurnir'"ltulunrdrcrizu suFort nrr r rlg rlu
Irmt t{tf;ira.o rdu 6r =terit* ornrtfhuULi.r:l r fillrj (over beat) rluarttg
lrJ inactivatc v-facror rlwrili'r{o E.inf t En?ae LitrtuJorrrd uir:lrilre
rio rtio r. gronorrDoaa rau rn:r:lhtgsrl ntgrnrarrrr:dliarjrtf,

l'rnlvo.nr:ren selective neaia fu ar:r:nrlorlhr r{ori.rdrtr:a rrq
lfue=lri-rr:a rrlqliruuarrr: rin r r{o#ru riaernr.rffulmli r*an'ra.r$nrornr.r
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Blochen riu nr:t:nlaaufiu rdofis

negattve d a."or."y i-: u

2 gon nloorrrrnnir d.rlllfnarir: Irosi'tive ua:

lun, rraoeurJfin i u-r Fenrentation tol t{o1ua rne:dgriin, anr :Po lysac-

charides o{irufu ar:ai0.rfsieui, riinradnr,aoufiuorc breal< ao*n uirlf sru-

cose dsr{ol: Ferment glucose tio oriu{sorllfra Positive li lnudrilfr:Tr{r

lrnanlo'[i*rjlqir rdod t"rrenr ;he,r6 glucose n,!o riinradul dfiluarnrr r{o.r r{o

riufiu urj o6uqrr6os rian rdonaro 1 *e dt:1fnrn1!n1r ferment rjinrnude;sfliunni,s

fiuatir s *rj I \Jrau

?rt1nto\ rnoculurn du'rlr1d rdonnoolfi'lolrr:nrn Prated Eedia d ;o\!

'[rju'rn riul{En lnunerui rioriu!1 dirute (lrl0) lfr6oqrsieo broth riou(nlarrir

fiunrrltjuto.t Mc Farrand 0.5) *a;lirdorfios I loop streak a\tuLl prate a1 ,rl

fliotnrrvrraou dsc:{'11ili rsolated colonies rdo streak i'rsiosnrtczl;lila

, firtirj'r rdocoli n't1?rido!a1lr11 ,f;usr6ofs rot flnl{s1iaqifi'r rot lnrjdr:lrilrf i'

inulj rdocrn ssuPension du r iuefi'uiru

orjrsl rint, r{od uarslilunrr, .rd a,e uav 5 riu r iu rrvi rfio.r rrurlrtrlirl

i u rcoultJrlilun.rrn?!?! ?nl'rlngoro,rn..r r rfiu.r r{odr.r 1 rrirriu fa.rrJ$rlfin rtur.: uri.r

arqLj! stock 'uos t6on':u oriuiasarfiu'ilnr:du 1 rfilrfiu rdoldoruluqoar to$o1-

n"i,6uu rdoriurie a oru, : t6ut t daur'rsflnn'lNll€vr{wfinae':'::qdo rdafd ne:q:uilrldrna -

aoulifru

e'rra{rnafhnaouli 1ficttli'|ll card fln'rlirovir; 1au::rf iudntcou ' con-

crol l.r!o Ipt No. touo"r,.t tiu'l tdorju, otetolnrtuaaouu'acdo?os{ah riunr:lacot

riuiruue: rfiu card drr]rdriu uasc,rr,,rlon0uoonu.rtl;ifuftluntfidiioasiu nlo'qF,l

rfir{uluornrr t{us r{o rot f,sndrefiu

4. 9c of Beagents, antiserun and antibiotic discs

4.1 chenical reagents irtr 1 du'rurliain{unaaol Biocheuricar

tests d1i r ihr{r:tl'iu rriu Reaqents atrr{ulinlnou rndole (Kovacrs reagent) |

Acetyl nethyl carbtnol, Methyl red, nida! 
'leanination 

?a\phenyl alanine

(Ferric 
"n1oti6s 

12 t) ula reduction 10! Nitrate riu;u ncd'osuirtrri
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Perfonnance testing In 1 rri\ tir rflu neagents rrnnl: I rltmdulrlrr"lnr 1 Iru
nr:r4i riun-r:rrr{a rflu schedu:.e di {ltvttrouliiru d.rnr:nraoudr:r,raaor.rfi':J r 6af.t q

ti'nrruir rihr positive r4lD Negatj.ve culture

uonlrndnrn8rjali,r.r 1 dlifiu rlrJo rriu c!.n staining reagents it.:
u"ru .rour?n 1 orfhri xloo,rtr?n1l1iu16 16o g.cori tle3 s.aureus drrl4luBroth
uevgnd{lunrr Autoclrve nlofrrjslnrn Acid f,ast staiting rcagenrs i rtiun'u
m lx{ir.n irtrnrtoufiu rdo Mycobacteria dlmi.ruieieu

fi?n cheoicat reagents nlolrjol rntird ar: rfiub"lumrd rrur"au d.o

ol r ihrrrrdrlorfiuua.rli ua;0r1n1furiu on rritlirlqnmr$io.r nlo rriul.ilud r 6u6Xi
uie uit0'tol reagents riu 1 d.rvrrrrur€n{rl*z'onlTtf .,a'Uu?1.io\t, reasents
r n oirdar r r=retudd r r luuliie n

uontrn6rrn Dlscs rlo uriu ttrip ffligin,funresu rdo*un r{a!r.:oa;r.l
lauton, v rdr Bacitracin discs (lie"n/Iuuun rdo Gloup A beta heroolyrrc
stleptococci), optochin discs (l'rn{ugn11 inhibit r{o pneurccocci) r oNpc
tablets, xlo strip *l r€uuiudliEililu i oxidase rest r iui!,r nr:c; tfillilu
trrdforlgmrru{ultili uac rfiulilu{rfiuieu uonrndneri.: rnq{uflnuaarq d..rvrrw8-
ivr{arim;io.rronnlttuliLiin u oiscs nro strip d nr:r;nadouffrrdfflilrsacrraou
6nr2n 1 orntJlur:njrrdli laalirdo control dlfla positive sa: Neqarive
rdau'lrrrrou n.rnrrdouft;urnsli'lumrrld e,z

4.2 Antisera a'rrtfv Grorping nto t1ping r{edlinrrnr:lfn{liad
r:iowhurluu:uidtt€n{n6rliti.ruan1ir1nfi;n.r: *quiltnr: rriir, t6n' <iiture
ue;nrrni Pcrfot DAnce tcsting rfluil : antiscra rnti-rdr=iotthflntu*t1i**ru*
uestudd Rchydratr liinu t0t!da.rU1ir:io.r rfiu Atttiscra rrlu{ r 6u rc,a uar r,i3tr

liosnlrlifilrierrfrlidqar€lfow'.r rfiulrj s& rdanraot r sirui'rfi{u rfir: rerlilu{
r6uarit rkdfirfl adr.rl:6rtr rioulf,ljeca& lilt urr$ uajmllll.?o.t Anrj.se:.a ii!
iru irlnrr rrdunuurtlul rfiidu n1orf,u latiscra sriu rlolriou (Floccularion)
aqiie u atum.rjl! g6nte,"i,.t3te rfir& sriuf.rlrjmrli Antisela nrriuiai,j

Anti-sera ,arir; lot duioonlrldlnri 1 rerurrurntrnr:rfidorJfr,u rda -n-t,.ol riou ur:u'urnrrrorniolrfin rla,rga{'1u:;rn'rsdnlr.rl6iuirr rcsr-l sensi rr-
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vrty, specrf ).c.rty lra: Potency so.l Antisera r5u lnua:firdo controt- fitrrdlf

Pos.lcr.ve !ra: Negative rriu lunr: identify Antiserrm 
"a!idanln 

Enteropa-

:nogeirrc Escneticnia ccii, aroup A StrePtococca, nia .ri"jsse.l"la gonorr-

noe.e fiLi r6o rndrd rda r itr.r PosiLive control-, a'-:u Negatrve controL riu q;

r-aanldrdo t.cojj (ATcc 25922), GrouP C Streptoco3ci ira: tveisseria meni-

g)cid:s n 1r|ahtfu

4.3 Artiplotlc Powaers and Antibiotlc Disc

Antibioc.ic powders dn:l,hlr1,ri r n3u! solutjor. ' 
danr':, aaou"'rs 1

riul: r fiu"li'lu?r ad! n:s qnn-: rr:6u1dl jrir u ua: rir'li1u{riurdlJa din{u stock solu-
-,ron ?o\ atrrrbiotic d fnlrhrfiulilu concentration qs 1 r.a:*tilrfil"lu rjllrrr
rlar 1 1r'ulaililia-)u .l viais ua: r ir1;ir! r fludqnmtJil -20's. nio tiin jrrf rdor;tir;
'i;rD-roon!1fi4: viai 'li tr: r: t d auhaonrrq:n:aru *a:1oia5.rntj.r,ri'e l:uilrfreeze
rdar6r,lU1i1nri6nhiti q:i'a.rdslr..,,, au di lln'tl control antibiotic flvri riu
soiu--ian gi'ednit i'i aauiri,r naa!fiuldodrt., MIC (Minirnal rnhibitory concen-

Eratron) ri nn i.:{ivr't D}iutior test

,iru A,,cibiotic .'isc duilrli ln'urnoou o. -',t,lrta.r rdod 6i'o.: rfillilu
,.'raIs fiS r.tqnae rlduldlii'r r., r riufilr +o; stock !o\ disc u'l a; rriu treeze li1l{
',iurorjo i-zo'et, ) lnurorr:or rn Penlcillin tla: derivatrves tortfuuavatnen

cepnal.otnin. $e! ,f,ervatives q:io.t r6u freeze litalo tn':e:arnendqqtdu Po-

tency 'l irirulrnrir rivlidqrvnniifasnlalu{ r 6u 611!t,r di lu Disc lto\to1 antibi-o-

cic dltrJr:ri:u r dag'rLilic;ie.: r fiuli1u{ l6u r auo ga; tdar:t d6uiaonr.r rcrn{ r 6u

ua;isliruqonqO rli'rqrnqlfol i.r rirln rdouluM1;1; uonq 
"ndq:tioutrdun:rcfud

dnurrorqtorurlu[ti6s viar duioonurliiru ttt:1rli-rulllrrta,rquim: fo.rfsl ituft

Antibiotic ssuceptibility tests n1ui3 Modi-fred KjJ.bv - Bauer

n1'! la'rff,ff$df,o 1d air. ?uT ads! toi'udr6urina.t 6. 35 nur, lnrel*:stollr (potencv)

qnio.r "tock suppry rfiuliri -zo'e,. tfrt n6irerirtri'u rieu working suppry rir.:li'lu

{riu 12-a'o.) \l rfiu 1 tfiou oTrr': r{ulrdo'ldroltr; Mueller - Hinton agar di
9n 7 .2-7.4 churugos tdo r lr!"t !d! Lratinlu, ngo\t inhli-r-r-ion zone or:r.rqn6'alurJa

nael'r!n111\td 8 I'luvrinr:vnao! fi'u !60 control dr:',t., "n..upt-Ibility atir.rfi idl
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1G5

t6o stapnylococcus aureus (ATcc 25923 : NCTC 6571), Escherichai coli (A

rcc ro4l8) drr r fluf,'e uvruto.r t{o slan Positive ue: grtn negative ua31{6 Pscu-

domnas aeruginosa (ATcc 27853 r NCTC 10622) dslflurdo contlol- tfo chcck

u1 carbenicillin, c€ntamicin $a; Tobramycin

cl ilrldn.r,rnn;1\tto\t zone dnreoulill- tli, ttudliqrn rdo contror dsltts

li1urr:r.:d I ndlvrndninr:rr,aouii6na{.rdu orcriul :'r: disc arliqq riu Po-

tency 1 u;1 r'tor .r-tso'rrl rdldrnaaou (Muelrer Hinton agar) rluLil nloot
rn:rzb|ri r0r'l6nr:rraounrui6naaoudli riul, nrsru uonmndrujr r{offli riu .ott-

troL a,r.snll rrjdolurja.rli i'r r fiu 16o ra, liutru rfiulrj oriu{.:aetm l{ad t6r frcsh
strain c r fi;o\t r$rJtnr :dudarl r :oc ; suppl-y 1;1i

5. nr':aeu+:I3onrmrostrheiln re q

d.rdal fiqlune : nruqu qon rriluforr r$rlf,n r:1 aOr'l u-l traqn inlund.riiloqa-

n'lrrtto \r clinical specimen r,as rlooad rdurio.tlh-rn'rr rFu specimen ae:liilnrr
ourr6'r'linr:d1nia.r6\risni\1unr':tfiu':.lufs container sa:

dld1u$ic: specimen qa;"[ir:rufi .rioaanaralunr:d.r specimen

Specimen ldo rfi'ruiriosOraarnuon trarduiu do{r}ea, ward, EosPital

rlunber lrc:midurull I
atrttuarorlr: r iu.r rdofiufl

6. Proficiencv Testinq

Proficiency specioen nttodrlun "Erternal unknown' &alrro$li
rrmraruu;\ tdu state Laboratories, cDC' (center for Diseale ccintror)

CoIIege of Auerican Pathologist (survey prograrn), Aroerican society of
Clinical Pathogist (check sanpJ-e progran) dl ottxtto*tt rnoirdr;ui retrnn
eaulao{irr.rruuia:ruluio.rrJ6rftn r': r:lirfruralalmauli-Jrlartnrir.r 1 lurio.rrg-

lltnraor r:rriuftodr:16 rCo identify r{oirs I lirlolri d.rrirlisa rfufhir€lc 6

utn'irr;uunlauau\t.rui1! 1 dt"lilt fuotl6tnnr: trurisrnt,6uorda, reagerts

,tirll.: ndsrrnfflilu specinen ua: tdar:rtlotl'irgnia.r

transport n€dirim

a1{1

r alosloirs 1 ua:llnrrdli r aoaru{rJtr$l,oruiuaqlu6rdO rptrrdrurn
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'iun:frdnr'rfa': !6$in r: Lja lr r: ndr;vrh Qualitv contror 11n Profi-
ciency specr-mens lifiaecvtaaa! Quality control l'ln lnternal- unknorm flu
nT:"t{ clrnical specimen d seea ieu rdadu:rl species d'rn r:uh:l rlfvrrraotnrt

1rfir specirnen du 1 finilu routine lab. eq,jui'e adrsuaua-rfinrl a: n5s nloarnl:

rihrrfiaua:ai': 1un':6d$sru routine urn d.rorlllr' unknorrn rtJu r'door:lnr dnl

iau 1 n3otihrrdofiu-ru 1 nunisd'li'

,roe-tnn'rl rdentify tda unknown rndrd iosuilra 6u -rurlo discuss

'ii{irr:sruqn 1 nuluio.rrJflrif,n r rtiu t i, -rlirqnd'asfiuia'l:- n i aanx aral1orjrt:1': net

gu:uhui111u lnrrd rn- ndulf4n nuti, rir"i a rCosiallh:1ir ru.r ru;. alnaJr.: gnfo.r uas ruiu

ahflan

uonqrndune': ::ql , irurir{itaofa.rrJfrrlfinr':a rfi nJa:n {r rCo rrriltrlrurar ,

nr: r rlduuurJasgi,r\t .l r1!fi\n11ait i allLi'{'irl.rrut idf anra r irirlr-J'::qllur nr: ratla

r r]r irrlilluriten.r.: r flou.: ru6.r13nr: *a: rvrnflalrrj 1 rl a iu nir n rnrrf.rioluia.raqa

,nrirdq: r truri::'iu'di'lune rn'r! r.r! rlot 1vt | ?iui'u naancunr': un?! riaflnlJl 160 micro-

organisrn {nzqa-1-rn slide dr: ldou r.rot'r q:'[j .,,Jas'l'u c].irrrcaL specimer' rlci riu

r {od! ne rlah fiq"l'uu r.: rr: *vtv tj

7. l'laintainance arrd use of scock cul-tUle€

stra.rn galtda standard di morphology, biochemical, Physiolo-
gical ua; serorogicar characteristi.s dsioudrs typical u rnrinc:uh!r1;'liu

fi'runuta.: r{afis species r,douilrlivrnaou guality controt tJo\to1l1t t{u! rdo,

reagents ua;l6nr.:d1i$u1 ua! identify r{oirs 1 d.rnrir rdo rntirdi'r r6uljatir.r

lnfolua: rnlr:auuie fiefu I o.tq: stable otirurn \jiau r lduuul]as intnr: ua:1Ji'r.l

giodr.rlrrau rirulnr!r{od rflu standard rndr{i' ortlilro1nna1u soulcet ldu trn

ATCC Anerican l!t)e culture collectj-on, e1n!lg?l Difco a1n reference la-
boratories nlto1lrunr':{o nlaa, r r6r:lir, rniosr$riflnr: lo'rds r dtdr:ior66'nuo:drt1

lnoouoJrs rrlod r€u Reference stand.ard. rlnt[;nr': l aur:eio.lrin r:xttcou Confirsl

re1!J q ru nrrrfiut{o standard rdasor'tirfiu stock tot tdo ua; rarliliiol
u1u q riu c:io\rlan r'lGnrr rfiufl rtgiosirliiru ua: u:s.r 'uriaudq; drr60narui6 i'l
rrci\Unrrtt,rr,rrd 9 d.rtrtrlBorriororf(u tr{alio rgfi1; lr'arieulunr': rfiu rdv 16
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ryophilizatj-on ue: freezing rnethod riuiu uirjr'rlif iruurn tf,usui tfir'lluot, :

riu! r{our.rgoi uir r fiulidqwnliifar t: rl'T nSatilu{rfu n5o1u{ou rdu': rdo rfluiu

atirt:l:firrl rdonrrla: nenlunr: rfiu rdo rndrd Jio-tr6ol toraonrLrUrflu

rl:;litjau q ttrtsfin rfiu rdo rtairda.r'luorlr': tdu': tdavt'tnur;al dtrarrlr':ncinilf 16o

r5uU.:ns8iinoqi $a:fierJu t osn\Li rlduuur]a'r ruiq: rfi'uliuru 1 6n'ut ornr: ttldrdtiuri

I. crA (cystine TryPticase Agar) d': rf,uornr: rdu'r rdoe'{tr luae

nCsu{rr (sernisor-lal dlrjin,ilularnrvroqifeo 16linn rfiu rdalinarutfin Iao r{od

rfir.r1i1uornr:dr:gsn.rfl6lnorjururaTuorlnri nloomu-rufis06li {ruoqifi'u-jr rdoriu riu

n,:n Fastidious uri'lnu r:rn-::rduuhtorldaaanlrrraalqn'l 2-3 riou ir tdorfuf'r

n.rfiilnaqjntoLi f 
'|U 

S$culture e.')n Srock ,not rdaalluarnr': rdu.r rdofira'ud rnUr;

ar: ,lri6r subculture rrir rdadlu." rrcidntrrulirtt 1 ta'r r'E'ofla': rnl 61f subcul--

tr:re aslu CTA 11aonl$J udir subculture turiu\if, f,o rdo I r'tqo Je'r tj tipicar 6

ner6.r'[ uirur rdofirriulnirri"a tfil riu stock culture dalrj

2. Blood iiia chocolate Agar Slants Iiuo, n r rfliain tr'r rfurdsnen

Fastidious organisms td! Pneurnococci xlo streptococci lau t rluuornr: t [u

srant ua:oqj1u tube lnlnau,l nd'snrnd tne: t6aru I eiqduuuo'ur:uie1fr Fu rdolilu

n'rEu ainSt rdo HemoPi'lilus influenzae r; riljliuu chocolate agar-slant ds

rdafirra.udndreurd arcn:ui|Jr subculrure aslua.rnrrln:ja16q1i11 2 ais n300Ts

rfiulidqrut$fo.r drut{s xejsseria gonorthoea n-:':uiaoru:r subcultule alull

cnocoLate agar slant 1nrir.nn1 ru

3. cooked Meat Medium rinrornr: rduu 
'dootirsf,dc:li 

r fri tdonrn n-

naerobes Bot Facultatrve anaerobes ndtrcrttd j-noculate rdodatrernr:duie{tr

incubate ir.riu uir r6u rdolidqom4lfosh contai'ner d{h $:ijrorne:dc: 16! rda

liliurufirru frar:d r:'rr:nduui lo.,dooorulr check viability Yln 1 2-3 rf,ouieu

dhn:ln-rn Yeast ua; rungi oT lrfiuliluriintiud sterile ua: rfiulilu

{ r Euntodqoml8fo.rfili dsirsrfiulili dsfic: rfir'rliliu"tl' rriufiu rloorrr:tFunen

rungi 6ntindl Lunrr overray r 6oflg spo""s f,uiedieu Mineral oir uie rfir'rli

1u container df,raOnuil1 rfiv1i1u{riurlodqor4Oiosfili drir: rFuliliururdumr

r,!o1i,:tdu I ,dorfiunen rungi rriu rfitrliluiud sterire lruliaudu autoclave



;ldoqjlu tes;- tube tiurrar l rt!. flqnrarJ! 12f's, *ieuh ror,do:.rdi sporcs f
inoculate a.,!1uiusr1n 1 rJa'oufi''r1f uri.rdqmrqlhias uie {'ruiur rfuoia'lu{r6u

ri, c; rfiu rdornn Mycobacteria 6ni1;'1auila.0lrn{i rdo rr3rpua,rur: r-r--

wenstein-Jensen Media lrid'e firJdou rdodsliludga o qor48io'r uirnriu rransfer
atot, rluri r2n 1 3 rf,au uiri-r6o.,rnr: r6r: rdoliliurunird' i1rirdo rr3ryluornrr
Middlebrook 7H-9 Broth rie urj.r rdalai'lu vials rFr l na,ra 1 o'u ini'.:u1nar.t
ruie r.tdoulf rEudr 1 riau ufi(suilr freeze r fir.llidqrn:l:: -70'{. idai'a.rn r:uhoon

uTli6ui culture oa nrr rjdauli'a: * r ua!'r': r5rh waterbath 37',rJ. drr rdadrdoa:-
oru uie orqq:uirl'r freeze 'tnri idorFuliriu stock cu.Li rre rioluAnfi-li lnurdor:
f.r nr: Linru

Preservative

I-ong-terrn preservaLion i3d.::u:rear.:tyirr: subcultures urusfu
uaru 1 rf;aur3ai iEfifidqafla lyoph.i*ization (freezing dryrng) raSal6ud-70'rt

r:an'in'jr el-ectlic freeze r3o"lu iiquid nitrogen iSdu 1 firdurfirrdolu
glycerol d -zO'g., Minerol oi1-stab cultule ir'qrunqifas I r 0uiu

Short-tenn preservative r rlu working cultures fhi1u.:,ruth:ri5u
ieriiurd'arrnfi rriq"l6l5efi inoculare 1u TsA slant luxaarqnlndur incubate
^:.35't. I du i,Lmr tfiuru.ttriu . --8'":. !r$: subculture yrn 2 (tja rri tir r rluntn

streplococci'rfit1u blood agar slant 1uq'r 6u uo: subcuLture lR 2 frtjrrri
rda Meningococci, ttcarophilus !!a; conococci 1i chocolate agar slant riu
1u{'rEuua: subculture oT finJayaasoi.l

tt't' Bul] Chiarg Mai .Ltts
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ornrr rius r{od1isiuft lfiu stock r6ofu c:iosL;Brrnrihnranr ifu-

lrjaerli SeLcctj.ve media rdalr lfluo1x'tldixfu rfu rdo stock

;o.t:s'trro?.;T 1f rdod rfir lorlidu$f.r ris"ruLr0acn1riuriu nia seat l,ri'

1

lE rnrnoqr.ru
)

?

divli?uri'1':1fiu

ornrr r ius r{odlisiulr
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t@.

OT]ALITY CONTROL OF EOI.'PIMENT

1. Anaerobic jar (type caspak or Gaskit)

Routine care : - cLean inside of jar each week
- reactivate catalyst after each run (l60cr2h)
- replace catalyst every thlee months

Monitoring : - use methylene blue indicator striP with each
run

- note and record decolorization time of inali-
catot each week

Ttritgisff-IBigl: : - j-nsPect gasket sealing in the lid weekly
tenance and
rr@E!.g

2. Arf.ggllEs
Routine care ! - cieanj-ng and changing water nonthly
Monitorinq : - inspect and adjust water-Ievel before .i"tt

run
- record time and temPerature or Pressu):e for

each run
- record perfornance wi-th sPore-striPq once a

' week

IS9&&Sif-sfiE : - every six rcnths
tenance and'
inspection

3. centrifuqes
Routine care s - wipe inner na1ls with antisePtic solution

weekly or after beaking glass tubes or sPi-
l-lage

TgEfS4LgAiE ! - replace borushes annually
tenance ard
inspection

4. Hot air oven for sterilization of qlassware

Rolltine care i - cleaning inside nonthly
llonito'rinq l - record tine and temPerature fo,L each run
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Iechnicaf_S4E : - every six months
tenance and
inspection

). LtgtlpalgE

&C$!-gre : - cj-ean.rnside walls ard shelves monthly
Monitoring | - record temperature at thetstart of each walk-

ing day (allowance 35' c - 2' c)

. Le9jtgi93]_04!E : - every six nonths
tenance and
rnspectron

6. Microscopes

Routj-ne cale : - wipe lenses with tissue or lens paper after
each work day

- clean and lubricate mechanical stage weekly

@!!9.!}.!g : - cneck a.lignment of condenser monthly
Techni-caL main- : - annuaL
tenance and
inspection

7. rel3}.ggeEr
: - c.Lean aild defrost every two mont-i1s and after

p.wer failure

d.@

e,gltlggg : - wipe inside walls and change water nonthtry

Monitorinq i - check water-Ievet daily
- record temPerature on first day of each week

(allowance 54-5? C)

E,sirnigs,lF-EriL- : - everv six months
Lenance and
insPectlon

( 11n WHO docr.:rnent LAB 82 .2 )
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n1:'l\td 2 An abstract of Media Source Control I_oq

Media Source
Control
number

Date

rec-eived oPen
Comen Ls

Plating nedia :

FME

TCBS

Macconkey agar
Mueller-Hinton
Trypticase soy agar

Broth media :

TqR

BhI

I,R-VP nedi-um

Differential nedi-a

TSI

I t peptone

Lysine j.ron agar

Ci trate
Urea nedium



?'tTd'n iwuFr..
vA efj

{t.0.ilrfu Lvr

Tlt}wqr r*N1m.r

Strep. gtr' . A
Strep.pneumo

H. in fluenzae+satel- l-i.te
H. influenzae+X, V disc.
H. parainf luenzae+X, V

disc
Enterococcus

B.fragrlis

B. pertussj-a

H. influenzae
N . gonolrhoeae

b-strep.group A
Stapn . aureus
P. aerugrnosa

Serratia marcescens

M. tuberculosis (H- 3 7-
RA sta j-n )

C.perfringens
!J.tragflfs
B. fragilis

tt)

3-henolysis , grorrth
0-henolysis , groh'lh

sate 1] isn
growth between
growth alound

9rowEn
growth 24' ,Anaerobic

incubator
growth in rnoist j ai,

6 days

growth, cO? incubator
growth| CO; incubator

B-hemol-ysi s+growth
growch
No . growth

Clear zone arounl
growth (add 1N HCl)

No clear zone

growt.h, green metal lic
sheen characteristic
colonies

(rowEh

groltth (anaerobic)
no gro\r'th (anaerobic)

qrowth (anaerobic)
Inhibited (anaerobic)

I -l lt\tfl 3

B.Iood agar

Brarn heart
rnfusj-on agar
( Aerol)ic )

tsrarn heart
r-nf usion agar

R^r/]at-can^^!r

cnocoiate ag,ar

CNA (Colis tin-
Nalidixic ac j,d)

agar

DAase agar

EMB agar

L-.1 medium

Egg yolk agar
(Nagler )

Kanamycin-
Vancomycin
oioal agar

17 (' , 18 (1,2) 2n8

Reco@ended cuLtures for monitor ing routine culture Bedia
(Date Prep. .....Source.

Control orqanisms
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n r.: rsfii : (rio)

Medra Control organl.sms Expected r3sulte

I
Macconkey aga! | E.colj- | srowen

I shig. ttexneri I st "*thI Enterococcus I sright or no growth

Mueller Hinton | "..ot, 
(A'rcc 25922) | a"cepta-ut-e zone of

I r. aeruginosa (ATcc I inhibition as Pres-
I zlss:l I cri'bed in table 8

I StaPh. aureus ATcc - 
I

I zsszz 
I

Mycosel agar I a."tor".n. I gro,.th
I Prot.vulqarls I little or no grovtht_lsabourand agar I r.coli I no groltth

I c. "t 
i-it tc.n. I et""tt

SS agar I s.typhimuriurn I s.o*tt of colorless.
I I colony
I r.coli I slight growth of Pink
I I corony
llTnayer Martin agar I Proteus nirabiiis I inhibit

. I N.gonorrhoeae or I cr owtn
I ll:.menincr tidis I

. I E, col- j- | no growth

I stanrr.eni I no erowth

xLD agar plate I s.cyphinurium I nlnX col-ony wilh black
| | center
I shig.flexneri I plnk or colorless
I r.coli I few Yetlow colony

Ill
Rrce aqar wiLh | |

lu'een Bo I c..lui"u,," I ch6xacteristj'c chlany-
| | dosPore

I c.troflcal-is I 
no ch l anvdosPor e

sAB aoar with I c.albicans I s. o*tn
antiiiotic I a. rumioatus I 

intr:'litea

zein agar: plate I c."luicatts I tseudomyceLj'a & cla-
I | 'nYdosPore
I torulopsis glabraca I no clamydospore



?t:n1: r71Fi.l6}

tln_mtrxe vt 17 (3), '18 (1,2) 2rA

9111{fr 4 Reconmended Culture for biochemical media and tests

yed aa

illriWE riul"]rur

E. col i
snig . flexneri
Enr--erobacter cloacae
Prct:eus rrirabil-is
Enterccoccus

h^1- ^' n

citrobacter frundii
Shig. fiexneri
Pse udo. aeruginosa

Acinetobacter anitra-

Pseuso. aeruginosa

P. vul-garrs

L.coii
KLeb.pneunoniae

Prot.rnirabalis
r I n^ ^ha,rh^h i .a

D-^F "" 1 ^i7 i c

E. coli

Pseudo aerugrnosa

Enterococci
B . strep. gr . A

KIeb . pneumonj-ae
E. coli
D,^f v,r I d5*i c

E. COlf

17|,

crowth, blue color
No growth

pos i tive
negative
qrowth, black cofor
no growth

A/A, H)3
K/A
K,/N

Acid (yeIlow)

A1ka1i

posr trve

negatj"ve

1"1+ I +O+

M-I-O

positive
negative
positive lrith Feri
negative chl-oride

reagent

Blue/gr een, brown or
-aA hi MAnl-

growth
no growth

irowth,blue color
no gr owth

positive - pink
negative (no change)

Arginr-ne dihydro-
Lase

Bria esculin agar

),O z LacLase /,/

Lys].ne decarbosy-,

MIC

Y,'ot] l-]tv

Phenylalanine
?..2h i h. cc

Pyocyanln sl-ant

b. 58 sodiun
cnlor ide

S inunon citrate
slant

Urea s lant
1ah ', cl-ancanel

Expected ResultsControi organj-sms
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er'r 11\d 4 (io )

aAbbreviation : BHr, Brain heart infusion'/Tsr ' Triple sugar rron ^71t/
tro, "otitity 

Indolr ornithine decarl'cxvl ase'/oF ' oxida-
tive-ferrnentative,/cTAfcystinetrypticagar;acid/acid;
K/A' atkaline/ac-idt K/Ni Alkaline/neutral

bvariability occurs within species' choose strains to give the desired

reactron

Expected ResultsControl organrsms

positl-ve
negative

negative
positive
positive
negative

negative
positive

acid (yelLorr) (Pos. )

acid (yeI low) (Pos. )

no crange (neg. )

acid (Pos. )

no change (neg. )

no change (neg. )

acid (pos. )

no change (neg. )

acid (pos. )

no change (neg. )

no change (neg' )

Pserido. aeruginosa
Acinetobacter (var.

lxoffl)
Ac . l',rof f i
Ac . an!tratuS
Pseudo aeruginosa
Ac . lwoffi'
Pseudo. aeruginosa
Pseudo. maltophilj-a

N.meninqiridj.s
N. qol,orr'noea
Branhame L ia catarrnarrs

Prot, vulgar is
i{. gonorrnoea
N.nening.

N.menlnq
N. gonorrhoea

E. coli
N.nening.
N . gonorrnea

OF bas, xylose

oF bas,nanitol

oF bas.maltose

CTA suqar

Glucose

Sucrose

Maltose

Lactose



a/cr
TF6r:nriml:lg{/ti tis.:'bu

oi-ilrrt th 17 3),18 (1,'2) zlpe

nr':rsd 5 Rec@cnded culture for broth nedia (Date PreP"'r'i.."'

r MR test
ta vP test
t** Nitrate reduction tes!

!4ed.iua challenge organisoa Expccted Rraults

Blood culture
bottle
Thio. broth
Trl'ptic soy

It BliI broth

G.N broth

celatin

broth

Genn tube

t{alonate

'vP" broth

Nitrate broth

Todd-Hewitt broth

Trypticase soy
broth

B. fragilis
StreP. gr, A

B-streP gr. A

shiq. flexneri
S. typhirnurrurn
Staph. aureus

Pseudo. aeruginosa
E. co li
c. albicans
Klebsiella Pneumoniae
E. col i
F ^^1 i

Enterobacter cloacae

E . coli
Ent.cloacae
E, coli
Ac. Iwoffi
Pseudo. aeruginosa

Strep . pner:moniae

StreP. grouP A

grotrth-anaerohic
growth-aerobic
growth

qrol"th
grow'th
no grorrth

liquify
no liguify
positive
positive-bIue
negative-no change

positive-red ring
negatl,ve

**
negative
positive-red rj.ng

- -**tpos1tve reo
neg. (no change)
pos. (gas) no color

change

9rolrth
drot '!h



119 BuLl chiarg Mai Al,tS

special IBBue. VoI. 1? (3) ' 18 (1 ,2) 1985.

,t^'J1 0
n'trrrrd \ Reaqent Performance

Reagent uedia challenge OrEanisns Expectc4 Results

Catalase
(8202) (3r)

Oxid.se

Kovac ' s

l0 r
Ferric

MethyI
Red

vP I and
w2

Nitrate
Nitr.te

I

HCL,

Gran stain

M,H. aga! or
BXI agar

Chocolate agar
M.H, agar or

BAP

Trytone

Pnenylalanine

"vPI bloth

"VP" broth

Nitrate lroth

D-nlgc agar

Staph. aureus
Enterocqccus

Neisseria gonorrhea
E. coli

Klebsiella pneurno-
niae

Proteus vulgaris
E. coli

E. coli
Enterobacte!
cloacae

E. coli
Enterobactcr

cloacae

Acinetobacter
atritratus

Serratia Earcesce.ns
Staph. aurcus
E. coli
staph. epidernidis

E. coli
staph. aurFus

No bubbles

RedfPurplerBlack
No clrange

Pink/ Red
No change

Green I Brotrrt
Yellow,no change

Red
Yelloi'

No ring
Pink ring

Red
No change

clear zone
Clear zone
Cloudy
Cloudy

Pinkish Red
Purplish blue
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n-r':T sd 7 pERFoRMANcE rEsrs oN cowoNLY usED RIAGENTS

Reagent or starn
species suitable for testinq

Medirm
Positive Negative

Bacitracin di-sc

Glam starn
ONPG

optochin discs

oxidase

V-Factor

X-Factor

XV-Factor

ziehl-Neel-sen
Stain

S.pyogenes

S.aureus

Staphylococcus

Serratra
narcescens

s.pneumoniae

Pseudomonas

aeruginosa

H . parainfluenzae

H. influenzae

|4. i-uberculosis

S. faecalis
s. faecalis
E. clli
S. typhimuriun

s.mitis
E. coli

H. inffuenzae

H. influenzae

mixed non-
acid fast
fIo!a

blood-agar 
I
Ir,r.A. 
I
I

mixed in sear 
I

Itriple suqar irol
I

agar or Kligler 
]

agar
l.'l^^/i.^:r

T.S.A.

gPutun smear

(r.ln wHo document LAB 82.2)
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Preparation date :
Antibiotic

Disc
pocency

a

zone sj.zes (Acceptable zone range/ zone
obta.ined)

Atcc 25922
Pseudo.
aeruginosa
ATCC 27853

Staph. aurues
ArcC 25923

ran9e ran9e range

amikaci- (AN)

Anpicillin (AM)

carbenicillin (CB)

Cephalothin (CF)

cnlorampnenicol (c)

CLindamycin (cC)

Colistin (CL)

Erytnromycin (E)

centamicrn (c)

Kananycin (K)

MethicJ.llin
Neonycj-n (N)'

Penicillin c (P)

Polynvxin B

cefoxitin (Fx)

Tetracycline (T)

Tobramycin (NN)

T'vi -^1. h^6ri h

S u1famethoxa zole

\s l/

Vancomycl-n

Cefa&andole (l.lA)

30 mcg.

2 mcg,

10 rncg.

30 ncg.

30 ncg.

l0Units
3OOUni, ts
30 ncq.

10 rcA.

zr.la ncg.

ncg.

lncg .

lu

30

18-24 lrlln

15-20 mm

24-29 \'n

l8-2 3 lrm

2L-2'l nr'l

NA

II-15 nun

NA

19-26 rtnn

17- 2 5 nrn

17-23 nn

NA

-l-2-16 nnn

l3-23 mn

l3-25 rnn

18-25 nrn

l4-32 mm

I5-22

12-L6

16-2L

I l- I9

24-35 nrn

25-37 nn

rv-zb lltrIl

2 3-29 mm

23-30 mn

19-27 mln

L9-26 nm

L1-22 atm

L8-26 ltur

26-37 mn

25-37 ru:r

19-2S run

19-29 mr,l

24-32 r.n

!ur,

:tJl

- ;- i e

NA, Not applicable
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nr:r.:fl 9 !,tethods of maintenance for qual-ity control culture '

181'

Maintenancea

TSA agar decps at rootn tesp.

Cooked meat

Quick-freezingt storage at -40' c
Lyophilization
Blood agar slants (4-8'c)

Blood agar plates ( subcul' ture 2x tt€ckly)

Cooked meat
Quick-freezingt storage at -40'C
Lyophilization
chocolate slants (4-8'C)
chocolate plates (subculture 2x rcekly)
?uick-freezingt storage at -4O'C
Lvophifization
Chocolate agar (subculture every other

day)

Qulck-freezingt storage at -40 'C

Lyophilitation
cooked meat
ouj-ck-freezing t storage at -4o'c
iyophilization
B-c agar (4-8'C)
Quick-freezingt storage at -40'c
Lyophilizatio
sterile distilled water (4-8'c or room

t"np )

sterile soil (4-8'C)
overlay with sterile mineral oi1
(4-8'C or room temp' )

l,owenstein-Jensen nedfum (25'C in dark)
Freezing at -70'c

Enterobacterlaceae ,

Nonfermenters

staphylococcr

Streptococci t

(including Pneunococci)
ListerLa

Hae&oPhilus influenzae

Ne j-sseria gonorrhoeae,

N.meningitidis

Ccynobac teri urR diPhtheriae

Bordetella Pertussis

Yeasts

Fungt

!,lycobacterium sPP.

aAbbreviations : TSA. tiypticase soy ag'rr i B-G, Bordet-Gengou'
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nr ritrqiqlfi'uiwrrafi ga rc; r rn0rn I : urmri unrlnurfu r iu.rlnrj
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?o\rifilu

B\t;d:houcif,qld r duer]asfiunr':vrifl1.: n?urlt eorn.tti a rJ::nr: liuri . -

I. iot\iaa (personel)

2. rn4or$o ( equipraent)

3. 5aqqiln:d (naterj-al- and reagent)
4, flc{r,du .l ( facilicresr

io3!nna
luddnnui.:{n'rn11urao !a3\ l ua l {d r dur{o.r :rufi.r6isd r tiurio.rlfir{nr-

aar r riu {lor$frinrr nr:rmjufln ua:n11'r1u\t'}u

{lnu.lflllai{oriiDnlrrr?uQ!!0rfi1n (qualj,ty control supervisor) :

n"1nixurl;lilaurld.orriedirFrtooulau r onr:{dvr'rrnirfldr:io'r r fru{d0a':rli rf,uorir'ot
{Snu.lfiOlnirdfvmtordonrraeuqlqcrurllr (quality

rionrtmln r:retf:uQlm1ri irlosnr:neuqlQ0tr'l ts\tc1'triaa\:r1\r 1 $a::ilrun1: raar
r ih.rotirri ua:fosi rlo.:nrrvrilf r ihurn: g'ru ( stand.ardi zation ) d"rtrnrtrrlir nci-rd

6t;vri'lfnar:ern, rrfiarrrJfiOlnT :nar n r ndoul, nnelri r iucls] 1i uonrrndntrr.rfifuSru

tosntrvr;aorruia:od'r.rfiior rrahfiq rdor:lT nfilrTuiitnr':rnrrr40{'ur{uiyur rfutiuan
r.nndu rCou 1 itn nar lr idudu lu tronerli!gnl:i\ n r rlQrnar;fiorl rn;6rli {d
Suinsoldit\r$rrrird:eu:rl{or,;o rllara n aonfi.::ru.rrurior,traliifrrnirfo'rr{rlf,nr:vr:rr
i-ri

n.r rliuflnNnnl: r,r!Q!?on1ri r 6urirud$nerlaliqloior r{$}n r r r rhr r iueflu

ae:qc rfiutflursirun;rfiulistiruiou 2 fl n?:lflflnuun r iu r'jos .l ieu r*J rn{t.rlouri
a:t9n aT :irn 1 Hnr':rruda; oejr.l t docrltlit:n iri'r*'.ra.r:'udf iira

,{6anr:ruao.rrasur!.r r i 3 r,'r :{*i rsliuul i'ldninrrn;ol ,:Cu ra:,'.,::fltnqa
rd.r rfir.r ri'ruibl-iua: l fiulitndnd.lra 'rfn ,ironar..: rirf,nr: nJdurrslhri inr:1a 1 1u{io
aererriud ra:liffen]rdtuarrsevi", un1':.i l jquQnrn.rna.rrdlii'i : a nlr-.r!a{f on':':rJ'tu'.j1r

ltrj (re.riew) oJrrriourln .l 3-4 tflau'rl,afrntird5u*m'iirin-i1.?"{rq:u)1r ,f;',n':rc

gir5d'rlanar* r*daun'!o{nrririrrn )1! r.fur}t.n;1.t

Hnn r:q: ^-',::liraqniol *riuoun lul:.i dveqjfi'.,r n rr n1u t! r:!r,ri rh d.i rr;..yri
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r nJarfra

l. n1:?r1rJ?!JQrxr,r a,rna-ruuon n.r;rilnln r:ei.rf,roairrrlosi*r.rdrn:.rureurj
uouuir ua:lri,i,s 1 fi'u 5 r1u I z fi-:od-x !1r:1et\rria\, trjtnr:fiu 1 lronr:rl
o ni'riofl nl r n?u ?l,Qor,.vilrnnr ouond r iunr:rjt riluHonrr firrlrutorljvrinr:nrraorr
uaci:; r fiur]a r fiolqrun1fl"o\rd1:rrnaasoiru 1 *i-lu uonrtndnr:nruq!q0n-Hc,rnnluuon
drlriai f;arieu'l,fvr:ruiritdlierafin j ri6ril *a; f,s r rX:n r:n::{u1f{dliltdfrLiioal
r r.tduu:nliiednrirnrerqn6orqrn jrrlon rr:.1ru.juuiqsn-J.r nlofisaar dsr:rhuliiorq-
rifinr':ri, rr 1 !!1r:tlu I to.r:iu

2 , n'r r n1u ?rJf\or.r,yrrr nr r u1u n::ni{r,'.:drrn-r i 'jr.r6*lrliir ui'elUlf{lrr
fll.:mnaa)nr?e 1n uai':'l flu6;q'.,o:d r v!aufi'rn e rdrfirrd.rr,.:elfin:: r,riotjr-j:vrlir.r tidoco.t
fieodrsotlrfhta.r'la:fi1i'rco1ifirJ'::an6nTvrlunrrrJntif..:-"i.ro'eodrliiulthtrr6mln
r-z d aTrr 1ou6is'['J".:r re rir.ria! nisn: o fi'eori-rr: diidrirs 1 n'u n1:n?uq,,Qsl,,yr
rrnn-tglufiiafinirn e': n-.l1lqnn.rra-] flr'r1?J1.lofl fia'h:'da.: riurir jr: rta:n:cril;jagr:inir

nt':5nu-, r 
", 

io ug.1;t, rt 
"Un6:^ 

t'a{ r ala , twT.:'i a-di qdnoJrud.rmslar,o
n1l n?! ?lt ?0lr1?1 iir r ihr 1l'l 6nr : u t11,.in l..,sa.l I a3aliarln 1 E-1" , r5ude.o 1 lautir.r
ra4ottro.da,,fih'e:r",.r1.rrq1a-iarurirrju'ir,uqiucnrxfioqjri., ririasla rdolqoauri
rrjduuiiuirri i-r.riidrrr r..ia.::j,, {lri n r:r;rr aarr.tufarrr-l$rrinr:ralori,enriria.rrJfiufinr:
nrr rfru{:lrAnror.ra'rnlun:rq rdn r.{a.r$oriujl drlanrnr.rlirrru0.rfloqinloLi !!a:i?.,
uuflnHenrrnt'rr r alas$ofuuriacd\riru ua:fir.ra.riudnr':er rfarltrdolB{rJ1iJliier,,
t r{o.r$od1iftrl'rnlufosrstftnr:4lrirfi'uivru.r liuri niorii{u (water bath) riou (in-
cubator) {16l (rerrigerator) {utiud.: (freezer) ra{oltrntrjr.r (pH neter)
r n{asdrr (balance) r n{o.rdu (centrifuge) nio.rlrn:rni (nicroscope) urs
t n'lo.nrqlu (rotator) d.rr:linrirrlGn,r.,iluQlQon1rio.r r rio\jlo rnd-rfurin:tgr f,.srio

1!6

trriori'rtiu qolr{0"o\rlJoriitjune:e .:en rf,aua vrhrfinrorln 1 lu ra:ri r?r.l
nr:lirruiru nrioritjudr 1 lrJ qorn4ifo.raqiludr': 36 - 38'c ri.r r fr.rnrioiiriua'rn,hr
trlc VDRL gnn{lio q,jluries 55-5r'c f,oiorneuqrqonqf irigniorrrlrr lLine: rrlduu
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*a:ar:r.rer r6rorirqiag
dur;gufi nnr: r rjdtruurja.r

(therrc-
lnhrJnt r fi;6u

lrprjn.loj (natbria.. .od reagenr)

:=T# ; ;:J:. :;:*il,TlHff "il:;Ji*.;Jffi{..1;;ff Itiellrr r:mtosriilunrioriirju ne:l: r rirryu::riulosl1:a ca.',afioqllunaon;lfidui1*rdun:re:ih*rrasnioriiqju 
r Coria.rltunr :{c! r iaaer:JioufiA?!ii

iuu,_. . iuu, {r6ulr:{uriu6rr nr:Iiqurq$r:rarrrlftl -z-: ri.r ia5u rhrr rn{o.rgo,n;"ao,.i-.]]-.: '""^T": t't ua:rrtr:rr rtrorirqiar
ro\rq*r{Iir.a, za drL,r 

"r::ltl:t"1""*flnqon4!a{ua-r- 
lo""ourno"r,ul-uJli

neter) leili'r.,, oi,,;;::;H"l"ry"l"rT::Jl]r,"r",,n.*oo ;;.*_
lnhrJnl rfi'6u 

.o!.Jurln I i.lo\t6?r0::uu 
r lloiJrra rdoid.odvdl

ralolfr n:r_irs li riuiorr:eq r6a r iud:Lectrode Il erectroryre u.::laqjarulu r rw jsa*ir r)! 
'l taotr1a1 io.tsrrlqi.l 

"-
o gluriin*uraan 

r : ar r do Lil ili, i";" 
" "-, 

r., ;;^ 
"::Ji t * 

lr*\t electrode ;!iu
fer d pH 4.ot 7.o [a: 9.0 

dardize iru standard buf_

r n da.rtis nr :t,r,l fl uio rdLifi ar.lrva ai-ru ua :! r 

-

#i;";ll :;Hiln cr:duh 1'lni'rdoutli;t"*l'l]:iilli::*.,;:;:;
b-1.2 rto\r 

l!-li:!'lu{n 1 dr'Jrrrri sa:rrrr rf,nlauri'r"".t--th{-ir^'

rnlol0u n.::r:
araorirvrio!, o ,i*iu"f-]r 

riaod-ruriou 2-: ai':iaitj,eri ne:r}r Cuua:ria:-*e:-
1u r ado'dun.rrn;'*;:;#Hi#l1ill:;x;;x;.;";."-';;

n6o.rlan::nrj !r

::::::!,*i.:iiil;,.il ;".i{:,f :;,{. ::":: "il"T;T:"""T::::
rrolneB\ nrr tiar..rar.,o;a,r' tdotrfa,ltrlu""r r;" r;;;;;,
l]l l 

t t ;,,d,"'rro{air 
'i,1 

dn ;" _ ;. :;;; ;ffi;"^::: t-: r rios', rrn iun ia s
naolrern: .)a tf,iiru filer S,;, _.^^-.. 

_et,..sv$d\ir n?1rJ |. !ut!o\r [dttdOanr.lrrrn

ne:n::vri1n 1 i 
fi rril riarn-u nr':nia, tr.rr:ernn iuul"ori-,o*""t*a;;

q tin:rid1{l -m 1r.,,,ie.r r{r}fin -r:4i{l/ruivr 
ar liuri i n lo.rgrir r nCo.r (n:?d1;nr.,
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lilrn:lruuazltriueulrn rf,ur'.oainrun r:naao.ruiacodrr cir6nrturnnradune:i.rl,J
uilalaid!roa0arirufiar:fislrJ rn:r:r:uilfnr:qniorurndu rrornilf rfianr: ri'rlcgrl
1i rniosuriedrnthnnttoir.rLja:oradsr.rlndoi.l?i-rn6u:ri+iqoqi 

r oud.re.r,*,:godrrnrd.:
dvr'rlfranarneaoslanarali {dcnrirdirr r nio.r urier;i'orrlirunr:oir:! r dsrifirnr:irs
rnlosurierrriol frrlGir.rua:n.r:16jiu ra..rni.lir.r ?6nr.:ir.r rnloNurirnrr r{u!.:ruac_
r iuafinlinurflrrrio.rirs 1 dir.rrlu nr:i'rrnr:::norirunrrirrrfruriirit*1n ir.riru
H.rdnrlonadr.ri Srsieuriirion ua;ir.rir ari.rn:hr qrriruarlfuis ue:doulilfrdlqird.r!
nerurlf,nrlon urioo{nlohi rirdr rnioa{lfu.rurir.rlnr.i

0rth 0 r ilnffliuir nr r utiluriiurirrrluffufr Iau udlfo r roq"turiunrjrfsn:.r
r*oliriiur r{r1thrs1u 0 r drar:Sr.rieoriirionriouorirrriou 30 urfl uirmliruriin*r
alridlivi vDRL test r;fo.rirrrlfa:o,rirJ:1il.rnx{dnllonlt\r ua:Liler!1u,Tulrr!r r\r rns;u Inu-r'tnrl-lnrNgnt.lDna.l{ 1 ll
oqidaeurieiru odr.r1:finrlataid\inr.: $tiotJ'1diu.r,r\,fnllonuru rfiul rrt:r:c=fii1f
t nlouerunru r d.r1Jtra!n:: r?11!oonlirieu

ar': r a!fi.:n'nfllioqild'os {rjlnrrS!frrfrurnur rc;'o.r r flulratlo rFt rrr{n
*ac'lirED{ rsfi'ulGrtu 1 rdali'irar: rst!1}rr;ne: rquurudlalidrjrrrgrrua:ial r6ulinild
ulEr{arin uu;uili iin;iudlia'rnru r rru,,ar.r acaroir.r 1 ios rfluriindud0qon.,rf, ua;
pa nr:rflunarl ilniiufi.rn,rrar: rfiulilutea*rie pyrex rlorennaraf,nfhlrOnuriu
$agnrrlqarn io',iudtili;1rr rnufiiln.r rfirdniau 1 r|iuefi'unr:Litroarnliflirwra
rdo rnlu:rar: rl5ruie

rii r naoS r iuar r r n!6nso'nd.rflliftrr enlufos r{tTrn r:qO{';utrur lifsd
r fbii rnfioo:.:lt,t (nonal saline] ualdrflu buffer tgu phosphate buffered
saline.'airnr.:rrla,lrrf,urineol.rineroubiui'rriau 1u{or t6o_tgo.c, 30 u1i
rcolfarer.rdurralu r ndorete:aruluriindunro areoineralized 

'ater u6'r rfiulu'r
pyrex nlotnrratcln nfir^rnrrrlu! buffered salinc laSr ae:{r pH sa:6r buf-
rer dlnrfiurorli riau15io.rr6n gr 6na{.r#u .

frtudu t (facilities)

riordlisinluvrlni:raaos ar: riuio.rdlihrdnil!noorne:!ua!air.r rfi!,wo

187 .

*a:0o, nririr! rfilil rl:rra*ruj,r#udfa.raernir! r2o ,lr1\trlnioidsos un r 
jua.-nfu
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neriol rCu{ulrn i'r rfrultfli'rer rffuriar luornea

lrnorf ::nauua:.r1 !Ja : r 6uatarnrr RruryQsrrrnn-urrf ndreurri.r;rnd alrJlirrlrrrerd r rirreir.:d

Personal

guality control supervisor
Records

Manuals

Education
proficiency testing

Equipnent

ltater bath
Incubator,, Refrigerato!:, Freezer
pH meter

. Ealance

Centrifuge
l,!icroscope

Retator

Material a.nd h:; a g rr:

Glass var.:s

Chemica]_s

Disrii"Led wa let
:d1i ne

Facilit i -

S .t-



?1m,l: tylllLlF'l 1: L$V.H rfulba 1RO

rj-9htin9
Fluorescent microscope

er\tn11n?u?gaflr1t

1un.r:ninr: arr quqonrrnrllEnr:tllina'rrur uir r fiun r: nerqr uacG.rfiu
r do'[ri1f r-finnr':Fanara'luHane:maaor: *iir^anr:vrnaordl i r firrfirnar iur:rc; :ruri
odrrl: uazclvr:ru1fori,r.l1:ir standard or control, a,rrnnaorryirs lnlorndos0o
rfianT : ldoan.r rgn'r1rifir'o rdor ivrinirr{aer.rprqoarn ua:o'rueaqrnnirr{d nirrrart
q,qon, d{uu:ui1ina.rurruu rdu shewhart r youden, cusuo rlal analysis of va-
riation uiluddc:?aoGu.rll !oln! sheirhart d.r r flunir*d0al1dfi,uua:nr:ni1ii,ru

lunr:ninird shewtrart n: snilfiluu.,r standard nlo control senu
losne:vra aor*iur rnrdrarirsrioa 20 n5.r ahuronrrir rodu (mean) $a:arr!rdu., ruu
!1n:llu ( standard deviation) uieu'e1,r r{uu rflunir*li lnrllttd t) rdognrrnn
aa\"[uurinci' Had'tirrn contro]. 

"uroo' riu 1iuh,e t{uu rf,ulalilunirrr ,ir "t.o-da.rd lod1.:nr aalgsoqjluanrndl ird'tilrn control ae.ro:n::rruoqjtl:a.r.roir rhdu
!!a: 95 s lo.riirfi.lnurnr:r:aqjn.rulu i 2 s.D, i'rirdl6'q.rniorii rfiudrr 12 s.D.
sanlir lfinnr: rdaranrrlo.r standard nrtoar:laaoruir rir ne *rLiruiu,i (inpreci-
sion) rcudu uaarir rfianr:rdor rfiuto.r r nrorr6o, flrrniaor nro r fineFrlunr:n:;
vti tou l?ncifia'o.rnirvtdfir ir$irdrfcrn contror serrn oqjfrulairurd.rtarir
lodutosni'l utnnir 4 1n Brriofiu ntalrnnir z s.o. triofi'u r,rar.r-j,rnir rdan
r iufo.: rrlulnirriluri

ffirrc ffi fi C),18 (1,2) z5zl

+2 SD

+I SIJ

!{ean

-2 SD

tt
I

n.ia

Shewhast qualityrLfir c€ntlol graph
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. Scientific hrblications, Iondon. p. 306_315, l9gl.

2. gurlity contsl in clinlcEl chcnistry. t hitehe.d, T.p. Johq Xl1ly
and Sona, IDc., Nr' york. p, 7-Z:5, :-977.

3.. tte r.nBltivity, specificity, |rtd prcdictive vatuc of dt eDstic
Eeata. Reba, R.C. and RlelnErn, .r.c. in Qurlity contaol ia nuclerr:
nedicine. Rhodes, 8.A., Itre C.v. rbsby CcriFrny. Seiat fqric..g.s3i
64, L977.



ee. n1:n"u nil aruR,tl,tu,tuuir finnrnfrufo6
.::xlri slirur rn .u. (ftl rnrr0a) '

n1.!i?u?rrlsr.n"o.rr.ru r,5u r r]'uruaile rlolilixa.r.rd'+1mraf, ur:trrnan
rir rdofio lulruir!.nr rtuflnar vr-r!{\flriunrrnr'q:,lr1on.u0r:rqrJr:a.rririn rtro aerh nn'rd,arontr:Jii r duj'rl-ron rrli'u 3nr: rnj,,q'rr-ixrla\r\rl u""""i.uirl'..J
u1? .

{nrnr: r dut o.rqdldt!?anr-rn

n r:fafi'u
(contrast)

n.:1:Jiudl
(Sharpncss)

9r?'ltJ ! ?u

(Dcnsity)

fljldunvrti rr.:nu rriui'ssla\ *i :;na! 3 1rn1:f,a n?rrtnrri i.:alli(density) *ecnflti{sJ (srt.st) f,no rrr.risdrsn'rlf rdu-uo c r6uaroqrtlifb
lru !- rnqnerorrhr||liliriru.rrrQnn-ri rriu nr:riruarrdrrndan' r figl rirrrol*l&rmrfrlnr: n'lnr nr:ir.lfirillriiro ua:ardar rnqCn 1 lion o:{,o-rnhr
ftAlfrir r lsrlefrsnriol r, Ar;fur! | flun.:r"u?rrlst. ra'ndr'rftl knrufllrzr
r:rerqpuralirJ::nqnnir,o 1 dltiru rduei'o.r rdu (r) rr{avierdu, te) :grrr1e ?,firlnar, (3) 

' r#frr r,cn< r r6rev rra0rrnr:rirua.nr, (a) rrulist:;ngrGra'rn^rculi
reart (5) {6dm'n rlarr :ri d'cr:iinirrtrlu:u: r6ue#lrL i"undr*rfi ,rlo.rrn
r dr*rrrr:ri* r*roanr:druarnlJadlu'nurreudr 

r {as - 
n 1:fi"1ta6urror1irc.

r rda.c ranor:ri. "

Desired F iln

nrl'l*rtll rna0r m: r m0srnr.r urn J lrrf nurda rls.rlrtd



192

dunolnr:i.rrrghiu!ne'raifitp:rndr:liliniroog,rrnlolJ 
Ino r onrsnr:ldrnlos6,''rf,'rfrl'{ri nTrriraronsr:ridorur:nds 

1 ,iu 
-o 

rtri rno'niou'rrrn.rn rdoui
'Jir.rira 

r alo.rir,rfidltl 
r rarunnirotuu..,ol iqui.,d!r;;n.1sn'iilfiir ci r rfuaJrsd.'!dno'rnru2l r n{ori, rlfartfreaa,nra'irriuriu'io"tr'u;-,r,*a.'l6rTfrrruaqiiiu 

r a{ari.r.rdnerl'.un r : deveLop€ a rn r fluoeir.r l r n'.lr'r.- rod""o.ru qr, n 
"r-r 

l ignfr .rr a #rhiroonr,,rdlr\r! Density rtio.,:nrr

Bu1] C[iarg Mai AfiS

Special Issue. vof. j.t (3), 1g (1 ,2) 1985.

n'r 1n?u ?!?or,rntau nr:iruf,jri
qrJn:rfo|16

_ sensirotneter lri,rlrii 1d step vedge sr!)

_ :::-:;r { rirLi51ri.nr:{.r r nqrieun r uio rrna ra r na,aulri;_ tno: t!:0 !no.'
_ n:1r{

tda\crn sensritoneter lirjrlurolar, lrarruia: niln.,tdneon t,nr-lro"riuiat

l;1|]"r,)"nr,rr.iarlhi!fi,fiuaarirqrnRrrnrlelun.r: deverope n"r*u,nloni..'olul

frro drnn r:finu.l,rlr: r ddau *rja utas r n{ar: irv*jr.r
L . finnrn'r.r r.,-duuutlavlanrpltorr Developer ga., r alo.rir.rf,{luasrhlf,nrah_

I00.

9'3.6

91 .6
5uii

tr:.r'tu tnrl dqann4! 9s. O r rluq**1ifl set le-



?'t5d'nlilfuf.

n -firrb

rs yvu t+N"bil

17 3), 18 (1,2) 252.8

193

lM

Timer

Step Wedge

Sensitometer

X-Ray tube

Step Hedge

t l- Im

DeDs itcreter -

Ttreffiter

-.<r !rr,a\.\
('. 5 i)

t
I
I

g

w

aoptical
step wedge



194

SPecial Issue. vol .' 17

2. f,nurnrr t dolurlattol t nlol ir.:fiil1uiin'a;iu

BUI] Chiarq Mai AMS

(3), 18 (1,2) 1985.

! 1n r t']u
rud r

'h!d 2

:ld s

:ud a

u'rrialalrl rnrr:ri

neruahtotdr 4

I.u
0.v

L.0

Lr
0.9

0.4

0.-l

Fog density

0. I9
0.2

i). !5

Fog
a) trtil

N

N

1 rulintir:d1n exposed 1 nu sensitometer uilrJd'rs1u{udiiurf,dqa (ds

rnqrT nnrrfrr trn0n ni*irlin'rvro,rr-'ii ,:rrio.tn.': ris density tra3 contrast) rlfu

! 1nr !1u crnfiuccit aouriiu, lurln'a :5u1 fl uirs ltildln exposed lvirfi'uqn ai.rr rn sen-

sitoneter uieuilr r r-J'!uu r fiuuar runifi'r.rfid'll, nrgrulnahi Densitometer

*iunn':Jru 1ut',l r irrf, 3

lrnfkiu r oirdq:uilrnrrir - ne rrll eso.rrihu rlunrr deveroped arrr.

Contrast to\n'tn
Fog density

(Fog density <r:'inl5 r.r rnrnus o.r Aairfi't i'd1:.iqr. exposed)

quf,l-r!

qril n1'1! Unfln1\l?O\n11!t 1

tosdu 3-4

a



(
?'lld1: l,fitltr,, r r: t$0GJ

wt CC{ufitfE lfll 17 3)

rtu.:"imr

, 18 ('1 ,2) 25P.8

1%

n rs,rr!1rto.tn r:tir'oart
DensitY

'I 1

r.0

0,9

IUI,rU rlr!

- Contrrst
fllirdio',rr., *nndrt?olnet!ntriurcia:{u!rn ranslf rfuirri'rurdlffrrlju

fulclf co'tratt 6rnieri'rarir.rftilluiutiftiufta':rturnirumsaeltr'r luuie:61fto

n1')

- Fog density
rfodrriqfr rnialir.nilf rfirr Fog dcnsltv lrntfiulrj ( rrn rfiurrir

0.25) uirr;n'rlflthuneunrrqnrn gtri'dli6r:tr;pndhn*iudf,lrJ irrfi;rn1nr:d
rdgdar:ate.rufls -

trnirirr 1 durl iluuia :'iu nltriktrrtn i6uztlrt'r:obnr:r'rtan$t
rrld,oir.rlunrie={u rdo;rtrnl.ttogo\rn11tti\r'rlllrtrr{oliqvirtrlrh.runtrllr lfr:
lirinr:s;ltlfr6unr r'loir\joterouiltlinlerro*rulrof,eurJ:du '1 lrir nrr r*r
ntlamrn;or rfruiru

n r rs;ls rrt{o.r6r.rdornrvrifi'td

- rrdo;urhtqcrqlta! dPnelqtcr

I . o f,on11liitlasfi{urL'rr:r5ru (1ff1d "
aeuni )

i'urnn-ir 1. o i'e\;1d;1sarnlilin illnfi
iriounir l. o uoarirair.rarnliirni, rjnfi

tn .I13? "roqi?!ma.t\attNtlol,

llini.ra'rn'l'rrnr1
(lifkiwr.rn'Jrtkrf,)

- r rdrnurrja.rr;rru rtnitrur (R.tl]-caituer )

- rdanr*-.rtirurcrrm.:ri'rarit*il



Bull Chiars Mai AMs

Special. Issue. vol-. 17 (3), 18 (1,2) 1985.

rrjduuriiurln i.,

au1

'r.a4rglgtou

lunr:riru r6ng r:tiur'rni.:qh r iufo.rldr:uunrrlfufl narrld$rnirriruoonltJ r riu

rir\n':ftarcio.!16 crid nlo aucky rn'rlf r fi;nrLl\idulclunr:i'r rnn0n rfinf,i f,rildriru

o onlrliaerua'rLi r iu\jn rld r:ria.rn r r rlnnadr:nin r:Uufinnrnae rdr: tifinyrua:nrdr
ruagmrau, : rrJduu$ a.r 1un:frrriudieu

::uurYufinntrdaifiqfiu

- s0;tortglir.r

- fo;tos cassette

- f0lto.t screen

- nr:1i crid or Bucky

fieoJrlnT :flnsrnriraraqrwar screen + FiIm, Filn (Non-screcn).

X-Ray 1\lbe

raiur':tle u. t

Fil,n + casselte

or noti :aSs cr'Ete Screen

filr,



ritu.l"lror

uilrJ exPosed

du 1 n.rfhao;n l .:vriao! 
)

rie'rd

0

I
2

3

4

18 (,2) 2528

, iudr.r 1 uia:tir'rlfrdlir:nes

lir,, re" r t5u z lrirrln stcP

leirudLi exposed 1in:iie
u r.ruT.rli;

(

11:d1l tyxillFlr' : wlyB
- q-r

cr.0flrlfb r.fri 17 3),

1n

r r5u z rvir llfirde*rJ':

ElAs

0

t
2

4

I

tt
ItoiuL]i'r.r

.l,,

Filn
wiEn

non screcn

1

crnli
(e nAs ) to\g*irLfl

screen 4 lrie

irruiud r id,neernidrietd z (z nas) ryirfiunrelnito'rdevd 4

z uansi, rdo16 screen film uiedo.:dtt e*po"o.. riormir non

nu1i. nu, iaarntornuli ua:{qgflnn lv, r ons r:ri

nuGua; uriaarritawuh] r iure url:dlrkrlr: oneuqpli uierl,'ttmlunu

liirun,r:fi.: exposure rh r Suatir.rtivd{'riru rong r1id'osflnnrfi.trutEantrr:olru1r]1f

rielrrioujr r;fa.r rCr:rloan exposure 1f rn!r:a! rCocslfiiftil rriu]1ntoeruio.t-

n "l':



194

Special Isaue. vol . 17

Bull Chiarg Maj" A1.4S

(3), 18 (1,2) 1985.

{rluflnaT n r iut'r urJ:dah firlprrntlqalunr':d\intrdr a r ans r.rtiaonr.tirlon,rrifi

{tJuflnarnnr rinrrliua: r irluoflsl6n r:fufinn.n l ung, t,iuJr.rac r6aa tr!#.tio.r rir
1rfi.tnr: neu pr qontrtolr ruie uirr r;vr"e'linr: neu qlqoo lwa slrufiili'ra

gjtlg

I, Hiss, S,S., Understanding radiography, Charfes c, Thonas, USAr1978.

2. Chesney I D.N. and chesney, M.o., Radiographic Image / 4th edition,
Black well- scientific, 198L,



e3. flTrm"adouRilnTlt#aulontr-d

qYIU!1 fr::r'u! nl . (41:?mur )

rnia\1tan?tr:?iae11;5!aT1l!!alln;q:rrdor.iaarvivir1r.t rtiu olni l r{{t14ro

d'ruld n11!d:aT n r f,ufr.r uon orndfrn -,:r:n:T raatdrul:;nauntulu $a:fi11ud1lJ,tlo

lunrrr'rs1uso.t rn{orrierL ! rr1; t trio \ da!q;n-ouin'r: rdalaartrlr..lr doqnli''rru liuri

] . n'r':n 11lda!?!')ntartl v1fiaar-lavt

2. n r:n:r raauflli'ud1dlu nr:rirunrx liuri r?41 (iu1fi), n1:$cl

(ualu i) sa;aerrrirrffnd lnIaI eari;

3. n.rlnl?edou?ou r sqta.: ah {sd u,a sah uolalqfi

n 't l9 ': ? 1f, olJt u 1 n! o \r1 rifia drhvl

l vl6aorlavr r fluui r..s,l,.lu'ti-ru.. (anode) ?oN$aontangt:ri dl:1i6raan:ou

d.: r fiadu2s:draanriseui srrzu rfia'li rfinnd'.rtru5sfl ronidu lunr:drun-nr'' r.tl'tllir
turnto.tl vifiaalavr'inq{u r:rril in r rr.r nr.ldt?olu'l ana! tiuni-r geometric unsharp-

ness fi'ltrrJd 1

or r nqdnilinenLinl{nriu !a q'ra rurJ': :n r r r riu {tieuL:'au erooqid.rl ilu-
ra:gntirunrri fr'r 4''-ir uo {r,irr: flair, qr-tn':rwitie unhlri r finnrt5netl}ru.rlMn rrfuiu arirsl':

finrl r rsnisoeruLjnudnarna l l fin r rrn r rdturltosl fi'aarJavrd'::r11iain{u taio.r tont

r':ririu 'hin:.:fiu r doqnli.rrurl s1i

qun:tid1irrfu1thr':\fl '::!onfl d-r\: -q.r 6 d': i'rud-r.r riuST uahnfu Irtf.rlf
nrtnars rqt: r iu,riosfi.:1rd z n. i'rut'. r'3u udul an;fir:lsfl n.r]lna1\ | 11: I tfudastura

':3!1!! I x I nrrrlfe ",uTio vdfi.:i'r u'; an:fiu ftd rdu n;*r rfuiu nru'lrrr't;t6uuli.t
'ti rr n{r 1u *da:n{u!::nat..,i'e r.ruri.r " rwis fn+l: uvi.ra;a rjluuuluou dn : irri.raqi

luuurds ors *on 'r"lutrrJfi 
2 t. uvitlu,tuia:nrirn:inerlnir s *a: nr l: r.: rr aal'i'u fi'uaul t

r'iau 1 lft.rnr':r.rd i lnun{ld 1 r:!nerrn5r\tra 3 n? 1! t :tto t,'rvr.rr.;rnd4n

*arnlgr5li rr:nin 'il:Irrj'ianr1* MJ LhT ':nu1d'ti lOus"Llr: i



200

special Iseue. vol. 17

BUU Chiarg Mai Al,lS

(3), 18 (1,2) 1985.

Slll I
=il| :
=lll ,1,:'
Elll ttl=

frrl , n. ut;retlnrt nflunirit?t
rauurertrrful*rnjlt

t. usaurririrutr.ruri$uuri
e!nq!



.1<^1aq - i r6tiJ Iib! iJr, rBr,

{l..n-iltftJ u/

a",'1.;

17 l3),

201rl!.i l?r,

18 (,2') 2i28

nrrr.rd I uoasaerlfufiu6r;ri run;iur:os t iu6ua:turntotrl vifi'a orJovr

:@se!.
ulqrJnrdd\-lr rluuueiufid! dln':':l= t6uuuvd0ruin": t6ua (f ine grain)

ua:lfr cu:q'rn1 r.Haarjonfi lf,iu rgu za {5'e

( rdoda;lfinr:vrnaouinerr: rujuaidsdu udulan:d'ulu4'liin rrrvlliir'r
: 6e 91.rfiu6'r':: u:crn]e{fia a a fi.:lkilqnfro'r R..' no\t? z 1i'nerrro qlrirrrri'u 4 dr (qrn

nr:nireolauliarl, ..lulairu) )

tur nto r1 vlfi'e:'tlovr
(llai tun: )

riueu r i.r{io8ad rln':
tio\[ta;nq:J

nQ,.J?E{ | duE

2.5

2.O

1.8

t.)
'l 1

L.0

0.6

0.5

0.60

0. 70

0.85

1.00

1. tf,

1 .40

1.70

2.00

2.ao

3.35

I
2

3

4

5

6

7

8

9

to
Lr

r !oo lun,'ltiQrln lnltlaa n!1

urfiufdrlrn {.r'i flrnrr r f,uulisilrr'r

riu,{ nla rine pairs lunr:r.rd
flgre I lwr \: ?ro$n.l'lvl t?1n?u

ieud r r r;1ir; uorrlf:.:aa'rulfr vr'r1ii:sa1*'1116n:-

rduirutieudlla;slfo {.rrc r duu;sftrrr fisriurriir t
t riu r:rrrufis dtd rfiuani r *vi.r raz6irud lrfu



202

Sp€cial Issue. Vo1 . 11

Bull chiarq Mai A s

(3), 18 (1,2) 198s.

2. rirua'utolqrJn:tfiir u r n0ntl::!,to go kvp, so nas uieurrfldllJ
R't{

3. u'rarndl il rqir r .: rau r:olas lfuuri.rdnivr'.r o uvirr luuie:nrillita-
rnuru6rrnajrd r'irln uirtiru r attosnajrriu uil lflou1usr.:r.rd 2 irst rrfur'rrl fia-
arjot rvirla firoJrs rriu ti-r r:.rarrr:n:la.r rfiuuri.:firirt r 6 uyi.r uunlrnrfulii, rru uas
rsria; *r,irinrrunr.lfall lrnncjld r lrLrufisnq'lff 4 u6tr\rj1!!1;ro.r1y{f,,aatlon rvirfir.r 2

Ila6rrn:6ro,r:rrorfiulffnrlufl.rnq'ldIudn\j'r"!,ri"ol1r,$i'aarjornrr,i,rfi'ur0a6rlrr
r ituiu

nrrn':eqaau r ra rdlilun-]:drun r

nru nfuuurr:nru qln r rrirua rxtarrf.ri r;o!1!ainlt r6on r 
-: atlun t:ti,runrn

1ri {iws r fluf': aruqlirr:1f:.:fr r fiqdluru rvirln r rarfllilunrrriru-nrqvlraio;rrrai
tosarruuf;il i'r r ra rd i.ra r findun 3.rrio an'tan rnni.r r ra rd r: r r fion liuluHlnrr4r r:ni
Liaenr{1 itlrtariltjl i

s!l::fr1i1$r.u.ertss!

n'l:nl?eaaU !iU ...J SC 'i.rntnq toD

fi'nuo;,ua't spinning cop r rSutrlrruelnorlvrhri'r ul ancfiuJ.ri tdu vro.t

rnia.r r fonirqurinnrrthgurg z5dr n.:rrlniter:tos rforoux rr.w rr5ul lio 1 (aper-
ture) 15 , 1 riudrgurina^tj::',ro L/r6 dt rrdluarsrrurl rrr:1ua: r ftn:lifi.l
uvis unu rdanilfr.ruarlr:orryuli ;slrLd :

i!!l'!!.Erg!
l. uh spinrr-r.ng -.op 1ur.\Lu cassecr€ *al{n1io qjd.rn a 1\t?s \!rd\

ran.dtlu

2. d.r t vrnfin,;i.lz1iir.r n r:dr u flo rL{.uai Ktp 1i,v,ortl.,: <-,u r rardl{lu
nr:r'irunc r.J-i ir^,J'tr"t1un,rrti.rg *ia: nis uri i:rr]nr:raaor irarciinir L iurfiaurr ri.r{
rr':r:nrrrflnraradi-'E.r r dold rre r'lu nr:drtriou r;!rrjoi:r,udnrriF*na..p,qs



?lld'll rY"ifLt@ t^ri'. 'iill

fi.n-nrflb

rill'imr

17 e),.18 (1,2) 2528

203

1tfi 3 uartd'nnw:oos spinning top

1 rau 3a I dr.rnerld

i!!-1 nT yrdlioiriu r n{arr single-phasc, half-wave rectificetdairrrae
0 . r l!.rfl

ild 5 nrndli'ahufi rn4arr singre-phascr full-wave rectifier ria*srear
u.,L 1l

@



204 Bull chiarg Mai AxS

special Iaaue. vol . 17 (3) , la (t ,2) 1985.

so!!!a3ii r1.r:i rfin 1 1ii-ru fi.strrJd " t a'i{ r'}ttu le.iFltlaDt !1a1?0 l. $e .:*uu

3. nrlu spinning top rirunerl tir runarl Lir5rnladrrfillil r;?dlu
nrmto;d spinning top nhd'rrnrluo qj

4. rriq;lll ;-r\r ra ! ziruaala uriuldlf rir r.rriqu spinning top ir lrrir;oqjlnitiu 6r r lepfit;a {rirsi.u

n11r! ar{3

nrr s'aeoc: uunfr,.rJg'n!o \ In'io.r rangrrri l naq: niflsfl\rnetd'asl*hrffld.
r rrirulunr:niuro I nuiir 1r.;l xd1.i'lurjru r:rcgjlneud 5o r6im (uerrz) nlo 50 :on_l
noiurfl n.r.:u aear; r ifuirrd

t. a'uiu talo.r Sing1e-phase, half_wave rectlfier
i.r6l ,-:ar r lurfl nerr;fulnli )o 1rl
ti.rriu6r rear o.r i!1fi nrvrdline.r! 50 x 0.r = 5 1a f,.rr1tffl 4

2. oiulu ta*orrton sj-ngLe-phase r fu.I.l_wave rectifier
6-rfrl rear 1 iu1fi ne:rlfu1ali' too 1,
filfiuirrear ,.r.1 i!1fl alrdln'ne:! tOO x O.l = fO.n fi..rTJfl 5

rf\iui'/.t,'dfl1..ilr.:n1: .;.:,..,,... ruro"l i ucnll- ,,n,,e.:-\dfiirratfi.adutqc
rirti n rr"hiin:\tfi'u r e a eddl l iu',*a,: n?! Fr n-,rq:?aaarilnBid sprnning top f nerni
u-iru 1 nSrian1rn'?rcou|1a1uia:de rn:r:oTrtarrl'ara'rfirduliriru r'oronrc
o rir\dlqrn aerg r Setal spinning rop uonirndnr:1f, spinning top f.,r!0rlifi,aio
airfu rnlor three-phase dr$nr;*alnanaoa r ral r:r!.iarrr:orlulrrlf !rr1;a.lrlrr
oan!rs; rifu riud,,hncrnlnria .l nu

lnlatn:-:laau i -.ir.rdar fiurfi.nrorr spi-nning .top rLrtr:.;qnd dnud:
qun.:olstt luatul rrnar.trr ine on o..r rxfii;.: tti! rfigrrTu spinning top ircic:I,oe:"1_itflu

single-pna:,r: rruta.: i lfiandq lnryun'-:u motbr d\n1r.l?rJn-:1rJ ti1 i :aun,liurfi
r rr:q:fu'lu I iu' rudc:n1u1r.t 3;:u 6161

n'r reli?ldoui n01f, r nd.: lnr.:qnor.l r ear



')'l:d1: !Y,r1.,l6-

wa \;
CTJTflITIJ wl

n11nl1aco!

.:E

17 t3)

liu.r"bru

, 18 (1,2r 2128

205

l. r rl r nlo.rnrrlcale\l.tu cassette (rinlJlurn I de x 10 dr utirr +

3. rirun-rnto: r nia$ir?ldou | ?o1nid'lnqu *a;uif,dlhirtr

!@

nrng roP

2. iT lifuralorruuu three-phase nrffllir: lrluuotlis{ri ds tfinmnf.t

f, ai, uvrlqdo.rd r crcl iuulru n r: n'ruroq: r iursdf, o

. lurrar I lurfluor:16'rnrhcr{tr1i 360 o.oi'r

rirfrrr rr"T 0.2 turfinr:r: Snuoul i.rfirrili' 360 x 0.2 = 72 a\fi1

;.r1Uri z rrfuiu

1. ainir..rr n{o.ouuu single-ptrase l6dru rdu liurfi'tn r:a'runao'tn"pirr-

n11r:?rrcounl3 $c tflv{1fl l! lun.l':o'run,'lyl

n.rrsdldd !r;ll ilounrsdeautosnaar rond !:i rinrgli rfufe6ua! ltili (DA)

drrr:0eroruqltFtlrsui r a an:oudrLrzu , i"tuorY.urn rdolfrfi; rong t:liaantJr fi.rflts!
leiooerr;'rtornrnuufiiriru'lunr:tirunrvr irri, so.t nls tvirfi'u net1lai':atatnat:

dru; uav{r1fo{dlnaT sua'r ronor:ri

2. f.trnn0nrjr;lro 60 - 80 kvP

rTnli eo kvp ainftr rn{o\ruuu single-phase

phase) , :,0 nes lrru r riduui'rn'r: ual r,l (nre)

:rj9l r

Trld 2

td3
ilJd 4

t?I z5

1i roo

LT )UU

llr6$ouu 'r

uaauo![u.l

lladuoru':
ilafuor urji

(rir1i l nlo.rn'relaautos wi sconsin

tta: 70 kvp ahnfu ra{oruur: thrce -
trai r1a1 (s) fieodr.r r.du

O.4 lurfi
O.2 lurfl
0. 1 ,:!1fi

0. 02 5urfi

rslni rturrlfu n'rln':1tdaun1! sdtriq\rr]n in.:!qhunrrn:eraou !':a.tn?u



206

Special Isaue. V"f. 1-l

erll chi..ry |{ai {F
(3), l8 (t,2) 1985.

l![q n1i I c'r:doluurrurol r r6awr.s raia.n:,rrda! r,ra.'

jd : n,rndliairlu r nfo.r three Fhas(, 1\rr li- 1 a , ^",



l1ldll ll4FturT

'/

, r IL!"I/EJ r?lfl.1 t?ru 207

aifrrrB ffi n c),18 (1'2) 2528

lint':nrrlaou

qr-tn:riaifiqdr:Ulun r:r,:r laou fla stepredge vr'r i'e uo qii rflul rrmcd-tu

n.rtt?o.t stepweage dd::u; rviri'uflo ao de lnuliir kvp $a: nas rvirfi'u uji,nr:
$dlil (sA) $o:r?a1 (s) d1\fi'! ir r o4o.l r ant r ':rid1ri{r-,n r': ntqaou r ratirqnio.:uir
n,.| ga\t stepwedge rlnnln ne rr:! err rlJ'liluuia:du rvir 1 fi'u

frl r ula na

uhnrr?at stepwedge :lr r.fl uu nr rrnhra'rriu r iurfi'uluun'a s n rr $ciac6l

ar:lnrrllilrid,r.:fi'! ! fiun;1 L du ua:riri r nlorfnnrruni (densitoneter) a'rq13

t flzrul nuas r darnduliflo r aondrd! netrnil ni r ?lurn-u r.o ( dr: r fudrn rrrain a r.rd1t1u

nrrriruarnSrrd) tolrlnnrnds nr': o; atjludu riluefi'u lriu a!{noqifrrd 4 ?ro{rlnnlyi c,rrl

riu r:rfi::r11fne rl;ito 'tdud a 'lunrvr'lnfili r iu loo I Uoi r?tut{ rCo r rlufira--rl6.t uit
lfluu nrruidiirulflliiud 4 tor:aryidu 1 iT riu lvirlr nr rl unnirrtas nr. la'r1u6rd

?art uia:nlrlrinr:rirsrrnnerl ni'lu;u'ud a oosn'rnirrr6.r rfiu 15 rtloirgr.lei

' nr-rui,.rltntjfililuntrrirunrn::q lfiui1 kvp (Peak tube vortage) ir
areldrrllndfidrllir.lr.ulvneuqpr nrrr.sln i r f,0.rfi'usirnr.ulirs6'n aid.r{rnaoa r ons r rt un'

oT lc:Ll ldT fiu rdosrrnar , rqno'rsl'::n r': rriu arqnr:1i'r, uto.: ln3as nr:filfr.rLifi
na nlalrinn r ifui'u d.rt;$ar alfr.ror rfiueirusir\ 1 tosoiur;r:ufldrlilitYn lquvi'rdrntrr
ae'ruie.rfintiq:!eraiaohurcnrryr :qr:a r rrarr 5si

a rln:dd1i1un rrn :?aaou

qiln:idli1unr':n:rq oouai rldrlfinri li*ri Iq/ test cassette dsarfi:r

Ffnn,rtatra\tta!5si rdoai'ruf,'enaT r eieur]':: nouailfqtos tou test cassette lriun

l. airuduqji'truun cassette fnllunj-r steptedge referertce unit
rJ:;naua'r a

I.). ;i1u!uqn s fri uiuvro.r ssn.rdlin:o\ d{\tlt" t\tfi (Bean hardening

coppe! fii-ter) ahniun ':as5sddina"'r'lruiidasn lCoarn-:elrir (fog)drrq:Srarianrer:
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caB
3tp

ItDaat

rrrDw.

-.-]-l*.f
*J

ntrota$rrI

1Jd g urr.t6i"urj::nouuo': wisconsin tcst casscttc

'i. i 4. hvp REGIriN

rNFonlfirro{

H!'L rll.re,rfrqd

1Jd s a-,t i lgtttnsau Kv' l-es: ;31r* .1e
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n'rluoirud6o lnr:nr rrooul i
t.Z uiun:lirldfi'uisi r fiu seiun;rtenurrJ::u.rr 0.2 s!. lnarrr:da.t

lirnoouttuhuduo$riuudliriurf,Co\r$o uiriudrqurinar.rr6nnj'rrdnriou rConinri#

nhnurtat rtnlo.rtlalflr-Fsqdun trnirrnrj.rdio.rn'r:

I . 3 rraiuoq8 rOul1d rrlufir I ado.lso uuireiuoqs rflurtdr: I c'r: rrfurio're'!

nar 2 uotttutufiu d'r:!10luo?og 10 6\t 14 dot uoeurn r rJu#rdr'r6': riun-jr Refe-

rence holes rios rndrdq:lrj! stePrredge 0a1i rColi't nanrrlaidrsdtt (Reference

density) dlnf! t fiuth r Ulul rfl uufi'urjosr:ot5n uornds dsrlunir stePxedge holes d

q:i ueiurnol rrrrsdsrnili5nerunurirtrfi'u r iu6u 1 rCar'rnrirdn ro sl':frvr11fr fianrrlaiul

f,irunnirrrlfu uia;futosstepreage rinr:!rfiufirlat l' 2f 3.'.. nrloiiu fi.l !a?

,nrirdrlunj, "copPer relerence nurnber nlo cRN" 1u KV cassette ursdni{

1i*dun:r'ie r flurr rnlo.r$o r;lrilduudun:fieldttut'rfl (1urio z)

2, eieudo{1u cassette c: r:nouiru intensifying s"reen i'nt rf,u-:

uilrerutetir.rfil ndrrf,o intensifying screen floqin:.rrYu reference holes ' !
nerulrrlaunir intensifying ".tu"r, doqjn:.rn'u stePrredge holes visti'rCalfrfi;

n?Tr !lL/'l tctJriot ne ruaituf,il

tldrrn:rlaou

l. \rh casgette fi'snd'rrl ri'runrn lluitl;dtna el ua'ro tjnrsdun"rlto't

drud rflu r nlo.rtlotllrcou

2. dr tra0anrlfl::11i1utjfioto.r cassctte riu 1 d.m r.r1'rs'r ruliarinla-

mlnr:ua aotuieir rna€aff.'rnrire l;n1|i rfi;drsn1:lnif,.rrri&u:nfitduqnriruto 'r step-

weage oqjludr.r 0.5 tl\t 2'o (dtr riudr.rneru;id rnlr:ala'rnila rnrirunrlf':d ) n.u'

rriu {lotos Tisconsin test cassetJe

2no

aj1.mtfu
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@pper Rcference

Nuaber (CRN)

r0 90
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88:
OO3
OO4
OO5
OO6
OO'loo8OOe

.Refet€nce hores O Oao
n. arrdlirrn Kv test cassette

Coppe{ aeference Nuober

'l

'l

IL/
1r,, t "-

1d ro

f,f rcci-ive ). ,'p
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Region of the
cEsSecte

Focus-fiIn
distance

kv setting nA
t

tirne in seconds

A, 60 kvp

B. 80 kvp

c. 100 kvp

D. 120 kvp

50 car (20 lnches)

100 qr (40 inches)

100 cn (40 inches)

lo0 cn (40 inches)

60

80

100

L20

r00

100

100

r00

o.l2
0.04

ry
1 . a1nn d1!d1; uiri,r rrjluu rfluunrrlr'rff nirrYu'r;nir.r reference

holes fiil steprredge holes d.tc;rllf r:rvr:ruir cm li
2. rrnir cm dliuhlUti,uir kvp trnlfr':lrnl!1u (standard curve )

tas cassette rlu
3. uirir xvp ddruli d.rq: rflui'r rvp c'!s doon!'tcrn r a {o.rtt: dru4rtr

l rtjl!uu rfluulfudr tcv dfi.ruuuarlnruqlficlrlu j,r lo{os tung t rridu!rir xv nar;tadau

nlobj ir kvp lude.r 60 ll\ 80 \in, :r:llarrrnali !.dau!1nnje 5 w rir rrJudel

I00 kvp {ul lrinert:urnnir I xvSr

lunrrriruarlrrrrll.r! {rirune'r rOatou rtr?o!f.td r orr;sieudrio.tnr':riru rvi,

rlu fi.rd r flornftr'rcflld{rh ur; l ilu ua:anJfurofslnrs t{r (scattered radiation)

d'rr;!raliarnlFrli qunr&lmirudrulf r :rnrrtto! t"ito\ta'1$tdf,o

l. naorlr{ua zntslnelriou uas

reoal uecnrctrna:ieuuerrroqint.rfru{'rlffu it\tu! rrovr.r\oonto\ti{

n rrlrJd ll n:srntvriouuasl:avviouualqrrneoabbonlr4iaruuon rfia rr5uaiua.rruqfi

uttl tuo.riun.t.r{aer.rr'runri.r r6u\{uto\ flr lrndaiouul.:atr uelturlldoonu^d r; urntai-

ftdoonlrrrnnaoa t oni r:ti

2, fieninurtotJ tttl"o\f\d (collimator) n':s aT ur, uoont€\t5\ttt:fl

freninllt!at rwta.:5!i d\S:c!! t0n0rrdrtlni$unlrirrtoonr:a.rJsfi uaunlonirllif.ruue
hir.: ua:gururr
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t.
2.

n1'!

l.

2.
_{

u1 cassette lrrr.r rCori, uR''n

Crooks, H.E. : CheckiIlg Diagnostic X - ray Beatu

Radiol 41, : 193 - 197, l-968.

.bach. J.L., and l'lorgan, J.A. : i"ledical Radiogra-
. ., cnarl-es c Thomas Publisber, JSA. 1972.

irtou rtraisn.lar1fld\ir:.rfi'wou ttrrlosoiftsdoonutr3r: l:niti:,r
ilrin:ounqroirudfo.rnrrdT uri.rnua nSon rnd'kia rlr;nrrriru1rJ rdo'orrn1aq9:inervral{n

ilrin r.rfir.r1 ril.rna r.oarn

q!nrridlilunrrr:rqaou

i6n1:r1"ef,ou

c.ssette ainluldghil
rirlon:fiulrri rdu riur:lie r rfuciu tu"rt'!'reorirsrio arjt:rrw I dr

uie r 0lturntorra'r rartuqf, rannort

ui l ivr:delre rsn rnu lns':sd.rnarsai uos ua:n:wor.rfrlCr1l

tirunrnl nu1l;ryrn0n 5 nAs ,60 kvp d.:;u: ao de rrieuiftfulrjir't

n'rI$ atJa

n rndl ir : r iu tr rld r n d rr:fl n h d.nru r u6.t{uddisdvrirgn Su rrr,t ftiu ua:1#.r-
nartrosa'rl r,1 lla1nfinfi'ur:ar: r iur; rru.rrlrla td rnduuanhd deurt r rrudaqiluto! rtn?o\r

rirjn:lie l ns'lua-rrl: r f;u r iuvr: iieirrr r iu?au rtnqs t !:ufudd r finr rna'r *a.rauqf, uaj
n,rnultri?12to\ ;fon;lieio lniuo'rrtosaiuc\tdlr{t

6rd r nd u!fr rro.tdo qjluniunrjsioulfuno i nlof errruao en r ndou}.i r fiu o . 25

dr usrljrtou rtntolrilrrlsa:aiuasauiir:lfiu uitirine'urar; r ndoulrnnir o . 25

6e nr:rJfu*i.r1uri1fn:.:6u doa', r nrlr,u sot -rroura r a"'aud orq tdosr rnrtron1r{riol;
neorrLiq:.r riuflrirtrtosn:ctne:riauu*s r na'ou\J, f,rraon rong r:ti r 6u.r n'lat:w toaf,o

tjou rnino\||a\nt?teln

u11tu1un:!

i-. Ardronr G.M., and

Quality, Brit.

2. Bloom, Ii.L. I irJL
hhi^ .na^hhi^ rfc
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4. Cu1liun, .J.E., and Cullinan, A.M. I l]lustrated Guide to.
',.Technica, 2* ed., .t.8. Lippincott Coq)rny. USA, 1980.

X-ray

b.

7.

Hendee, W.R., Chaney, E.I_. and Rossj, R.p. : Radi.ologic physics, E_
qurpDent and euality control, year Book Medical publishers, INC.,
London, 1977.

.tacobson, A.F., Caneron, J.R., Seidband, M.p. and Wagner, J. : Test
cassette for Measuring peak Tube potential of Diag,nostic X_ray t{a_
chines. Med. Phys. 3 : r9 - 25, :-976.

Ter - Pogossian, U.M. | ?he physical Aspects of Dtagnostic Radiolo_
gy, Haeber ieOical Divisr-on, UsA, 1967.
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ftilnnr flon.r:ui r5ns r rrinloIrrfufi;dr.rllrld'{nu,rl :ai.rrr 1 Cairef,ol:-
t5s nttlnnrorqnllil auulae'rni r0n {sd1ei rrirlrjlui, urunlotiundrrni r 

ga{.rlaqiuaa

irrnruorulvllldwl r 
-rdis.rnr:{nnr 

urn aerudoron rrn ronr:n,',ro,,uf\!a,'no,.'uuon
irrn.ra

rdof.rfld.ru rd'rlrjlu jr'rnru ls6c: ia1urdordo ri.r rdo r datkrtsa: rdo r do
diornr:fnrn nr':fnrrcglfrai rdo rdoiruli'gur.r6furndq; ualqnriaru rdo rdortnlli
lul.rlriou uacL;rf,udrrrr.ru {.:q: r lunliirnr.:lntrr$lj:cclnndi r iQ

n rr fnnrie!,firftir lnoufi udurouirs 1 lfuri n r.rr rernrn i urnj\ tr. yn.r:qa
arwossJ: r5'{ ?1\ uaunlrrfirr,rl ru r6on rvrn0nd rn4rzaldqn ua:n'-nrer'r tJ rcf\fidri sndN
ir.r 1 to.rirsnru lasnr:liJsin 1u rvrnoide,rrrqgluli

rJn ltf rrn rg nitmr rr luduroui rs 1 fis ndrr uon r rnriufirf nrirtilun".n- *
qorarrwos rntlolioua: rrnorfir:oror.rd rcolinr:rin,r r rfuLJn rl unudr tl i urnrtdr:
rtiufi lltaruglgorrrn rn'io.:orulrrf, sa:nr:o-rulsfl

r nlosq'tulrrd

l.rld0uuhr'1i dgnd\rnlr0a 2 s0rf,o ,Irrd r6ndrrnrnoa rdnrr:ri un:l.rl
ururirrfs.rrulrrrrnelrfiirtIftlefti und\rni r0r{.rlu:rqlu housing drrccf,ulstlutfinr{
duoda.r rtalf:laoon dsfi arafi 1l r rairl.rauai frrflliirur;n,ruia.rn.r., ainru r ala.rdlf, "

c.rlffi,gurirfit3iauinr: rsidauor.: rirlud riu riiolr,li ,rar r adorrarrL, rn:nri Brrri.,!ioa -
i ru rnoi rdofour.lorul.rf, drurjr:nou rrardr:ut:1lufir ra{o\sruf.rfl (hcad) d..r

#r raiorrorul.clmur:n'r1u1 :orrr{tieolfiaui bca5 stoppcr. irooerni'rnfn (cour,-
ter weight) ruocirlta.r gantry nia arrn (1ild t)!111116iaab;fiarlr6,--,rrrndau
dtorrar:ftllhtrlrrfi nr:urlutos head $a g{q,ru.}o0n - rfl;l:11 I n:ioro-rot.rflllr; rfu\rcc
taf'ltufovd.rlnf,Nnu.' to:qrulsi r irnrirdr:aqiuoni.ol ua: r irr5{ti.: urrnnirir.rrtofir

nrn'lgrlrr! tnngn nrw !yrq: an1 :urnJ lu r,Juurdu r ftr.rln:i



2 \r! l0t

c1r lfiJrIutl\ttluii $rni\r "oFF"

Bull Chiarg Mai AIiS

Special Issue. VoI. 1? (3)r 18 (1 ,2) 19g5.

d.r'ttTrafu t{r61trriunirr "cm"

fre r a{aror!,fill (hcd)
me! u troi ( colliuator)

stoppcr

tilt I r n'lo.ro r u I'ridUar : lturlurft I r ihsnd\tni I ga ird I rfu r alo.coru lliuuu
lotation unit

n 116?untJqo'1i?o\ t fi{o\o1uftduti.: r rJu 2 :!lrr liuri nrtnelolnaln
!o\ah{o\ (Eechanical test) ua:n t lyrrdoll\rir.|n t ala\r (r.di.tion tcst)

' ltnaaoduffut0rto.r r nCor d.,r!.:ruas r 6!,i"o.r1 rr\air.rll rrsosrTu rdu
r nla.rdfie r n'lom.aallfrarl,rronquli (rorarion unir) rliown aor.rnrlmqu rifuiu
nr:nraol r n,lo.or:iolnitfltrnlrri\ r n{o\grul.ri r e{.rdua.r Iarmlnr:nrulnbu rir-
nirfhefr.r ralo.rc;rrnl ua:rrr:n'r6n riu:ru: 1 rianeror.J.r r adoro.'oqj\ncn'f, n1,
vraaoufinr:rili$ri

I. nr:rraounalntal r a{o l ua!:4u

1.1 door interlock U:tqfavo tolslnr:!:.tr:l rtirfiajon-u r n{os-
orofsi rdorhcq r0r rn{a.rne: '(,PF" : rudrluCltqnn;\t

nlrnrdorjl;fl;lt:tua: .oN" raCorr lsrlarfi rr{orr ,,ox"

rnlosq;ia.r "oFF" n,r:rndolae:vriio'lramin,r.:,'oN. rndal6nnr.rr

r 0r tlr: q

"cN" 1;
door r ntcllocx nr r e {ludnun=dri'rrJ::qrio,,. aUef,ro rr,{rsLietre:o
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1.2 l!@ggtl a rito.rih rnCovoraftf, (herd) ua! count !
weigtrt t niorrflatr:noru frr8uu! roration l:iorr! courrtcr xcight r n'orir.ni'tgn
rTr r a{osoruftfi aqjaua;irsrar rllu (gantry nla rrn) ri'-m{Into.rri.rser:,r rdrvllulf
roi $Ji,r ru:a rau rnlasq:Liin{u

nrrrnnaoulirJan ru:R4nfu uiei.r rnrqirihnrlntosrT:sa: countcr
weiqht cu?a.ifi'urlalJ

1.3 frrrniorr rf,us *a:*ru oe: r ndoudlfr lturi.: unrr r Serrji rem
ua;nqn'[i{iun.r

U'rSfltO.: I nlO.t

liartfiriunl':fi

TlYrUfnTF{/tl

LfB 1_vt 17 3)

L.4 source condition ind.lcator Argqeolr{*ldue;!fircn1 n,r:
rdo rnlo.roqiluan r!'rufilnid\qruf{f, ri'r lrfu r nlo.rsroit#
to:dar':r:oqiidn'rullri.:rjortna,rNnoaf, rl rnoi (colliurtor) ri'r rifu

rsr{o\rongr'rr; ?o:dc;E r sns r:Joonrr ro;d r nCo.roqjluan.rrd ae dlqprar rriu{qlqrorb{
ua.roqjfluer.rneur2l r a4o\oruisfl$a:r-1r:qios ti'r r fi{o.rLioqjluen qrurt!€ r 

rtlai.raq\l
dtln "oFF" 6ne r!frryqrouaa'r f,qrl.rnnisao rrt0rdc:iowraoui-n'rlrulif, n-,-rie*
ne:miiiraea 1 a:trr

r.5 source holder/shutter nrovenent drrr::u:rrardliradan
ar':ni lfin f,rdrrnd r fiuaanlr i'l nsa6 ! ! ! no i rlodrrr r earil'{a raoi ("ttutt"r) rfln - 0a

nr:ntdraon irfa.rli r -,a errnfrr uanrri,rna lnta.r r a{o.rdrudflfr.: ioquilt

ifrnaaar.lldurfin r{u r -rer f.r uri

luriuris fully 'oN" sa:riu$ 'i frrl.ly "911"

naru 1 a i.: ir r fiu r n4a.raru 5.:igflrf: srtul i
fiu rduluuuei.rar (0') gu-r:;fru t,,qa' , 2.i:t') ua: surd'lfirty -r,r l'rAri.r€u trao'1

1... pneunatic svs'gi] arniu t a losd1rjnilu6l rndo! source
tt.tu't;u!e!f,ri r i enirdn:':q sa 5!r,n-r ifl1r.,r,:roiuuvsherr!l*rieirs rdunrrl6llu
aj.r reservicr, 1;*u ?11!;'uto.ia -n.i* t.fufu

1. -/ cqr.:t-.ra1 axii-s indicator
,anr--rai axi.s io r irde rtrnirunars iurce laa i xe1\noaS.rl-

Inaj centrai ax: L rr iln\r;1u rtetlllndatort liua.r:.rq.u\t r.ir, pointe!r lto

source riltln fully "oFF" l.n,i
h4in"runir fully "oFF" nt.rnica!

ti-) :rtdaullt&lldfrr, f iun':*rr,i.rir.r 1
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pln tnd arc

n.trnido!rri\T nul 2 1iqilnrrilr;naufiadnoa6 u,r r noiirrlairu#.r
1f1;rJrru'orrqrJnrdmr,louddla ccntlar axia drr^flu r n 5osrurouun::n r', rdorqu
nselu rrailtfi'u:or lffr r nqirlathT uqrJn:ddsddlr r i,nro l, nernern r adouffosn
lulodrcuvsrufitr rriu 'rsug ssD (source skin Distance) ae.rlnarl r adouL'r fi'I I lal rlrr

ululfr r a,la.rlforjluuur.: ;ii'uninr.nrroui.:oi! r ln

qrJn:dnreot

ilE.3 uci\tn1.lxitoljrhuni! central axis

r.a Cudtrtua:{ufluasl* (U.ght-radiarion field conglucnce)
dudr.rtuecdud$alb{uo..r r ;lotoeuf\r!r:io\,ltrrJ/r!linsi r a{oloru{.rfi

url r a{ouinurlflhrrlur.rlvtr:rrfiu riu lnusr':r (penrubra) 50 r iriu.rr r n,lalo rr
ninurlfr:sffti r;u eo r orir.rl:firrltou rtnro.rdudurslr{r:io.,nTurTu r fofininu'v1n 1riru nrr',r,orr r aisudr:fo.rLir fiu t 31.r. lh{ufrld lo x ro rr!. d::oco..lu,r\ti
nr rnreovnitirnrutl! rdu

I
ssD

"r"&

l,s.t lirtdrorfir lirriluw norr sqreen
tu-tr i0 x l0 gt. ni r alorrnrrufiudus.rlr{ holir{lur.r rr5u1r ri-n 1
rlri uir{sorulrle u.rusil rJtlrruf.,rldli ar:vrl1iftiulre rrri ;:rjt I
sirli r alo.! 5ri,r rrtalro.rnri! ( densi tolr.ter ) drurr r uifia-lilu iru-, n

r Ord,vriuau1r'l

1fir;qdnr,rri'rd

- 2 ir.rfitir
sn: r d.rd1u
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.xis (!rJ 3) ir{udur.r1v{ua:#udtrirr.rfiu rfomldur'sar1l{f,.rdi-rutc

nquaoad ru troilrJ reo' vine'uncoudna{wds

riumu'dudueslrt

t 5r *n.t

frrolnerrri 50 t
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Xdj ner{9biltdfudl'!duar{udur.rldur:.trY!

1. 8. 2 1irn4o'rirftiuutloeoulu rslfrrurl! luoi (ionization

.hreber) rla r o{o.l'ias0ndud$fieirnrurn r6n (<6 tta6runr) inrongktgai (cxlto-

sure) d:cuvarui\td (ssD) dud ro " :.0 g!. lru r{r,{1n1n central o<ia ooold

n'lr ou*rd {sfl#.rdiru rrrrr.ur n $as ! (1.i a n) u'rir r ancli r !E iuia: ir\.h rua
rfo rrloirorits.qird centrat aris u'rirdlilthiom:rr{ li1uf a t rrau{Ldurr\l

mrfirn':r# % ronsln rgoi r lurflu
n{unoa6 tu l tra i1'' i l8c' ninrrrrrou6nq{\

F

*

F

a

to0

e

f. C 1il
1

I
I
I

I

I
I
I

I
I
I
I

ir.Jd 4 ucr,.rnr:uaaaufiudua.rlvlua:{udlsd':au1f r nlo.rfnthi
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1.9 iqocenter Fosition

isocenter flolndunuaru urruto$ L alalq.luftfl{nrru liuriuru

.1o.raaairUrtoi nlo cenlral axis ($nu X) unuilpto\$tu (unu Y) ua:unUrrlUue

tTt rittldrullnlu ( unu z) fi'\tltJfi 5

t '.--'-
--E- unu ,

I
I

n'Yut,1'{

Bnu x
I

igoccnter

tr,1uuu

:lusl,inin.|riuu central axis nlo pointer lousnu X uc'lla I ns;tl n'trl\ni8N lihun!

z tiala-tn r tt.ru ! fluunu Y

isocenter r;6o'r r fulr r f, ul n':rrJia1i | ndoufiuolilf,oriraer;

r niiolaqjlun:vna! fh t;urilluJna1\ 4 ul .

rsocenter ilaout0l liuri necrranical i-socenter sa: ra-

diation beam isocenter

fd.1 i-socenter tot r n{o'toru{rti

1.9.1. tivtpt'*ou

(r) 
.1.;
xz)

radiation beai lsocenter

non screen f r-lrn I *eir.r l1\iuu!?C't (rtri,.tu

{r*iulf isoce;rt6r o qirJ r;l rarn ar 
": 
flril

(2) r ianoaE.rl t roi{d'3!t!6!*tu v lfua':dq*imelt
n5r.rto.:{udf'rldlnn'rruairune ad ru r noirid drh-

undrnar.rf,ilrr\ iso,enter iniorroruftdie!
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ntilffn'utwtl
rrE ilvr 17 3)
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, 1g ('1 ,2) 27,.8

rrnrs r flnlfuntdqlr rfilrr 3-5 r6ulrrtl: aoaitl-
r nai6n{ r onlinirsflqa, 

-

(3) r6ntlnafiril 9 atrr rdorrr rn{o.rq1irrcftq1ur'r-
rrnrjs O', 40', 80' , LzO'I 160', 2OO', 24O;

380' ua! 320' rjfurrrs|dliuia:afi arllrl
' 1f r fiaarrlalUts!1o 0.2

(a) 1i non scrcen filn insliuerslutlJlreg r:sl"t
gnrjwo.r isoccntcr ri tn{olrruru isoccatcr
arrrufiiu

(5) rOnnoai u rroifiturlrYuunu z 1ri'rfirdod$iid-

fllfrl

qa noa6 rl rroi6n{ rornirsdqa

(6; r inrlnaf,il r ai.r drgrrirs 1 rn$ouio r

ltrftilrireo.rhjir*: lnf,ata.rdudlsitluf,duutn t lunir "star 3h.t'
uct.{ isocenter luryurt xz fisuaaslulrJ 6 n. n

toufudlsarlll nifil r riul;iato.:goudud lsaluuur o'
nrr'i r n :r:rifln ilfi normlp.ftrao

$as 40' n.ltifiinr.flturtqnrei

lJdtl:rn6r: r{hnrnau 
trr.l 

e t. ltfirl-.nnr: io'rfi r i'uairtlurinar.t'ti r fiuirrrr-un5'rtcl
{uflf.:fit rn6 n a lr.

, $nntilriuCro\udr\r l-soccntcr luuau Y itidnrrEftld 6 i.
nerrnirwo.rlJnl\rihunrj\r isocenter r:iorrLi rfiuarr$ni, $tududt\finnfa 4 ut.

L.g.2 ltxtdo! mechanical isocenter

(1) liqrJnrrinaaoudl a1uurtu, Glointe! ) fi.01 7 n

fidinoaf, rrt rnoi t lirJerrsurret.lotjn:uiuni,r ta.l
isocenter

( 2 ) 11\nl3nlrrnelinr:artorjlu$lrd\ *rr eroBn.r,

( r ) urlurTr lrIru 1B!'.otdfr'rnry'lrirta rusralna:aarrlo
y'. l aia\$:.r-tuuun::rtt
socenter 1ut!u1! 'rli

jd"tio: ,,,.ro or'r utnis i-
. .',-r.. dr 6utin er.rta'c1lr:
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r20'

H
i,)a,n;1'ofirdi.o!

(n)

IOU

f'-'-it *-/'
(r)

200'

+ 4 u!.

iorlririrr I ru.

(4) ricvu i.roccnrcr luulrmu v lroli*rirbih$
uri.r r nfn 1dd r rdurftrirun r gr.,r, r.re, " ru[rr1 [ntl y
hfr poiatrr luuurunu.x lirJrra potntor oi
rilo isocentar r Snriou 

' (1,t I t; ,dai.i*rm-
lrrorqulfiru:cr.r

(:) 1ri pornter n\ r "{crnv rourflrli ,lrrarn{ufi?rtrto

odr.rriounlr a{o.$ltruiir r*rritff o' , .:., i, ' , igo" I
$e; 270' t e{oottqr"rOlnn:;t^rm r r.l,,,iU:oU

(i)

lrfl e nrnruldl it,rrllil radi.tion bceo Lnccnter
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rdondn': :aruqt" 1f l dunr.rt rornrtu

Bnu x
I

gvirrd rtrdul

:oufrud rilu{lroluvi'rd rndul rir r r5ul pi.r a f
nrrriolirrfu rfrorl fr1rnrro.u r?.rn 1:11rjoi1\
lrirllu 4 ll.

(n)

D {r--u'ruY

llnu x

"':AE*-^, ,
tn 

- 
1:run-upr4tun.r

drnfirru t(r)

ilgJ [c.\ti 11 mechanical isocenter

.1.I0 SSD (Source Skin Distance) .rru; SSD to{ lt{orrorul.rt
ne:nnior uevuduou qn 1 ;{rr tfnlnr:nrlor iraera r ndoulirr: r fiu 3 !!.

l Sngh rtoid::u:rir.t 1 trn source ra ttlilrrr"urirr;u:vr rlun
nlilaon nrlnSni{r:touarn ltu 1un:Ofiriu point source ui sorrr." 1urr*aooraLrA
\.ihi poinc source adell:inrl olrJr: sso lurierrdlioru{.rf,1fitirurl.r rdur;u:
65 6r: 100 tu. aln{u r n4old$r; u: ssD lx!..lsd! rrirfir go r.nlirunr linsh r?,ai
d::o; rucird aer r iultln rn4n'rdsaaran A.u

1 .10. 1 n l.rytndounirr urn' n{Ncrnil#.r r n {o whi,rrd

(l-) iadn:-r r6nvL rsoidryu:;-rs I rtiu os, to,zs,
fis 100 g!.
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( 2 ) n iarn r.rr{r :nr',r.tn :or#aouro strn rr l ingln r ts iun :
1:Utx1\r aln r irnrs rdou::#r.rpri.rrr q iooonlu
f,nunuilrrrnl.{ 1r*rnl:ofi o n,tan'e.rU rfiu I t
?o\t::!l! SSD !r|r,1:a! !!u ! I t!J.f,.-n!tJ li{O\t
i4!:cu: sso rntJ-rrc! Bo {r.r,

r.10. 2 n t.:r noa! rrfu:: u; n r.rn aaordlia:ii ralo r,5u.:cgs.r orr
nili.iro 1 ;"ln-rrr,rdrrr r5nsln rro #r:ugra.t::ucfio :: !:l neua::guglni arlu&r_
fiU6::n-i.rldrirqo\rr3;o\r !6ul rl.rn8niilaolarndlu

2. nrtnrlotBl8trn I *do rr

2.I out put nliin out put rnilicoliilf,o

n. out put in a:-r (drluni,r free tir out put)
t . llflFeurtrno! (phant6) 1 au5rfl1al aalrrqalua*lrat

nr:'Irlaulilurn r:iasr:ft r {o rn isu ri\r"o r! rrlo!{e ||r:13U3n:t\13-
n'it'r source uar Ir{o\rrtr ds61on-raFanarrrli.i-ru rel#.rrlpr rrtorrrrrnr; r rh, (sc.t-
tered rrdirtj.on)

nrrTalauldao.r c;6or!1d!.rtrrord0w.rllnqirra.rno l#o1f rfia full
scetter ae:1i!.*lla.,tula,rnt!1,u 30 x 30 x 30 g!.

' nr.:ir out pu tnir: *rn 
""r{el"ua: , !ur, 

(3) 
l..uilnrtrelou ritur:oc

nrrnhrlnrlol 6r out put r r,duu[la ,'l;'ir! rr\i r a{as r iroqn.ie eliri:?ttouqniu

fl1.rnico!|fiul:u: vrir,iirs 1 1ao{n our pur ir r fiuedturrrdud{rf,
Bar'r!u: Sso rtrd rg\t *ud rO x to .J!" ssD BO rrlJ.

2.2 tiner error f,o ,,r.rrlrarl r qdeud 
I fi;qrn?r.,: r, rnrd r ndou rrr

fttrrnd rfiulr0rrnaafi rl r rai sa:drvr.:ardrrdo lrr{.,rf,r rn aon6; l r roiltff$f rfir rie.r
!?rl 1!q-!q dcrroi d1'! ,rardgaa so,,u i (talr'{our,inor.;i, ixu I scu6. rtllri
tLoer r iurirtlr Lilotaio.rfilr ofit,ru'lri'i rutrtl a n. -- irner r T!yr:.!.lu rdo r {rl rndou
sortce 6rr0urals.tr6nir.:riir 

"l build up fnilrirfi* ,tiu rF!r,,t\. sirdr:r rindn
ltoi!ririrrlrJ a'. tirer r ilvrhtrrr Idodr:rringln rrr.ifi,,r1nq,rqar,, ir $,slau:Or1
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ti r fi a tiner error tl lr.nslrrihi trj:r :rrffil rea r
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F
F

=
C
F

.5r5|

ilg-9 n)

(n) (u)

ciner r Jurir, u rdoarrni rOrfil r ir r ndoudoonrrnd r 6u

Ba! tiner nqrvrl.t'ruuirarrnl r0rft!ft r{u rr,dourrn

aoafi tl rnoindud r6u

tiner r{lvrisru rdocr:nh rlaf.rd r ndauuro qinr.rriunrjs

aaoi ll rnaiuie ua: rdo tiner nqrnnir:ru aT :n1rOaf.o!

6s ril rndoundud riu

r)

atni a:.r.r .tt-ot

r Snsh rgai z urfl
n1llr a,.)u 1 n.l! )

r'r1i z tt
2 .2. t 5; r Sngl .l,ai z i'r 'lrulirr*rdr.rftu 2 rrr rgurttr

ua:lar5nslnrgo{ r urfllnioliu z nft irird{ali f 
,irrodurrn

fi.rao.rLiirrrn'u *aavirLis tiner error rironrru$trndrs ucn\

iT! tiner error nT :n'tursrjtlrofrrfll;i'o.: uri tin"r ertor rt.rcylititf pia.r

fi'rodr'r frr6nglnrtloi a uTfi lieierodu 50 r'lurir nu rdott rSntln rzoi r urfi
e ni.r liirrsdu 48 rlrirnu lwl tine .rror rirtiornrr rdngln rgoi loo r 3uf-
rnu c:iortf.! rrard tiurer rr,irl:

Inringln :ai z u'tg| fi rimer error
r f,u\rai\r riur )

o{

t 
,)t1

r n5 1 rn:r: rndrr r0n-oa
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5r rSrrrln rgoi t
tiner error I

ft6 52 r luri rn!
lrri 2 r luri r nu

urf, 2 ais! ti&e! .!ror
af'r ni1ri r Snoln rfoia;a'r

out put flurirrtrr

1d nar rdnolnl
1irrar rdng1rre

r irri r nu

r fturi r nu

r 
ttlf 

r nu /urfl
rtturir mr /urfl
u1fi

urfl

2 ni!

=50+2
=52

- x4
52

= 0.04 urfi
0.04 ulfl f,o tiner error

rSnt1nrsoi 3oo sluisl,u io.rlirear = 3oo + o.o4 u1tE
= 5. 18 ldl

2.2.2 laun'tl,lrr rSnsln rgoilinlurirl r earrir.r .1 rhr f.ru#r.r
!?e,riu 1 cufi.tdr! lrarur?xalu 1 urfl uirir r6ngli.ioi ue!r?a,r \hiorn:rrt io

c
\s,

@
D
-
t
3

ntlrlldffrunu | ?ar rirn:rridfirtunu r rardlata (1a o) uanrr-irlrjg tirct .ttot d.r

ni'rr{lrilnunud o (lild 9) sa;si.r! ri&cr error

300

25J

20c

150

r00

1357u1fi

n:rvlglrtretdlf;ui::ri,r.r rintln rtoiun* rraruai\ ti.ne! error = +0.1
ulfi

trjd e



mnr: tmlrnr:rwri rfultrtl

ffirru

52 r luri r ns

firio.rnr: r 5nsln rtoi
,',aTd1i

1M 17 (3),, 18 (1,2) 212.8

qrnn:rr'lrdoorn rfu*\orncrn rear 1. I urfi \lfanlrl o'ru rfnsln rmi\i

out put d*rillrr 52 r ivri r nl

300 r lur rnu

( 1.1-0.1) ulfl
52 r luri t nu /urfl

300 + O.l urfl
52

5.87 urfi

dru r ratcrnn'rrr'lq:1iim:.r fhr

lnu1i r alosla{{luuuai:e c5nlld o 1n'irs 1 :ouffr rnCo'torul'td 11Ud ro1

q tl 7,rI

I
2

t"tu?1\

\-6,t2

; n s n'r rin l.!d ttt t.rfi *t t r nrrr r a {o.r o r u t : fl avo arivln

e1r'r source 1!n"rrn"is "ofr" 1 tln.r

2.3 nrruaaouS\#jeqlnfiera{osqrul.tfr (housinq) r'rnrltldot

L4/I
2

i,]uuu

1ln o{n1!

X, x--

'r 91 I0
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::u:t,ln source

5 g.u.

I r!i1
1r!i'r

I rui.:

5 n.!.
I turt

1;ftrl\tt

': gffiJl\riieqrnfi1 
r alosorulsf,f{uolluli rzuouusfu,u rcnp 

(2)

rnloslruf\tF

super ficial x-ray
deep x - ray

nega voltage x-ray

l ntoari so ua:0ldu:l t3?
source oliriuurjl "oFF'

r lJo

<lO0 Ilea r 
rtuf rnn/tu.

<5 I lurirn!/tu.
<0.1 i no\ priorry
bea.n d:cu: r fgeffu

<2 iloo r 
tturi 

r nu /ttr .

<20 0aS r 
tluri rnu /!ri.

I r lurir rru /or. nlo
<0.1 t !o{ prlorry
uearn lUridfurnni.r )

enu.|1l1u

r{rlilrrl
uldo.ri"r

rjtlrJrm:

2.4 soulce Leakace a,rrifurTurlsdlurn{owrufrt!
runrJle drrard2Jr vrili r firn.rr r U.ros ldouoonlrdaarfi r I r aoili

lln asouli*o.rriinloairnri rn I r drfruluto.rnoa I ru r noi
{n (source o{1un1unds ',oFF" ) $a! | friruruto.rorrdlirrrr shieldlng
nlorird ria uir l rfirU!]l rolrrlieu r n{o.rrlurtauw0ufln rndu nfo ralo.rln rari
ts#trliio'rbiifi! 50 nci, ;r r fiu: gfirld fiodeurr{r{e lfuiwt&r{ner'fu *rilt

rnn, rnaaoui.rllr nr:rndufntirlna{.r rCo rtllw rfirrulfu ltu!n.r.:rr
aou rda u:nlu r 6ul,rn-, gru

l n n0nn r':orulrti i vrn0in 1:s,rr,{\rd f, onrr1irrrr0esa :qrJnrderulsdi{rJru rno
1f{rhul irunr r lnryrnr!ur{utlre\1i1ttryfiu 1-lunr r lnryrnr!ur{udre.r1i d.rr;rJ'r:nstiegi*rrluagrrrnnri.rorutsllnrio,' r}t
lrol.:i (1ar) qnfar luunrtr rldr:1i6.r rorr; trrnda ua:,lfrnrrounrrnhurfirrrr{sr:

rJ|

ni unr.isoru{sd -rarj- :

""r*orJoin-'i.nC.f *r"o;;: i" -''

r, nrrrnoounr:srul\ri rjllrol.rffhilnvr'l :rdUluraqwrn o=riudrl
nr:orufrrfiqt.o 1r;iavrraouirgryrsua:rhurd,td.r\nurqniosnlotri nr:qru,trlfts
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'l]td1l rl4rilfn' I : !t/w
vq dd

mrflrfu wr fi 3)

rfu..:"lnr

,19 (1,2) 2''8

n r raru 51fr 'luvi T ut,.'r :r hhirjJr uo qids"i iini''u rdsn loyirdu

liqrnr rue lo*lnit,j:;nudr{i-ru r;rirali{ile tro l1d'rid'n iiso'u

'lfftuat*; ihead cla$P) fl:u: r{udeud r6o.1011iiru nr':oro

lrr6ui i -,rui{.ru: u61q1 ihea.l and neck) filanrana-"trir'ld
'jro ifiotinlir ra5':uii ar:1id{- fi:n: ii r irt: nu'iiliodtf':

shell $la piaster casts r r'ri"rd1v -:";trti Itrnrudrufi'a'o

2X

2.1

2.2

2.3

nrrliul rrrrrdslc r5.t r[u r r]rdlilu lrrf,lrndqa tdo rdo$rldaqilni r flu.rLjl iSudurtru

qrnt\i nr:nnaou roilinarui6

1,1 lnui6 check port I fu'l- inn aoufi'.j T udqn 1d"enr:rtrwra r&

irlujna.r.r rlr;,.ro 1-2 u. -rrlrru riutaufridlsadtnulj*r{rieu fi, U rSftn rrfirouhtl
nr.r r iuefirflrrvrr{ o.1ul\a 1ffud5.rdnq,ar n ua:oiue:1n6 t 6us crnfld'c: t fo*udtsafln'e

nunir {r td ru tio url s t 5.t tra : o iu -r : a:1 'ni-l'l

1.2 siourator check t iunr':laaoul;u1i'r nCotrd'oiFrrl0fi rndou

|fiio.toluftfrrln :sn.r.: un r iutiatoll.rfltirs fiu lsilt4'1ib,ulnur{tiea r'lr:sA rdndnto

$nur;1d! {ss'uqs d.rnr:traniutosl,lilun:l qn ua: tdo Idoi, trifu\i!rn rirli**dd1.r

nrnftilfllf6 ..ontrast Litl si.stul.ator ldrdns r:rinds.rruii (n6,'rsruoqiludelto'r

.'Ent r:riloriu ; vr11fr rf;unrnlidn rcu

t. 3 druiteili'eu r nlartorulrtfl ua; t Snslnaao'ra5\ r 6onf,d!ua gan'!i'l

drnur:al rfo1f,16 contrast lflqn drufl{li'ru{silq, n tn{otoruisd lau lSnslnrfhiu

oisu:n 1ifofl:{finql tonr;ui te#fo.rnr':orufsfl ua: r 5fl{tl atnn€slautrdurllr|alj.

nirsnqra{ue:1ni rfl u rie0

n1':xndouitnfi\td r ilunT':uaaaloru:tr6d1ni I ?tulfitanrxdorufllrlrrl

rrndXn uri$ia r dudarno rq\j{n r cu {'tfiu!1ie-6d 1't nlo 1'2 ielfi'tlfitd r':

2. 
"l'r"u{l",".j1ur,iroru5sd 

ri#liorul.rnn't rfiuvirritrliirU tali
tert5e rngor.t6'lll ru r'do{aui'r{rieur:';ooorid'r1ug1ycoroftl dsorct:io'llirne-
gnualq nrrideo rdu

r :r'tuf\A qap:,11 shell a:fi;Li{ilrr 1d.r fwrslnnhvufl

!"1r ignviorr
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3. flrm rstorrei lrtllglfog (accu:ate b.r$ direction) fintrttolrlt
frrlylo central axis r:iorr rri, (encrance) tra:aan (exit) rrnfir{rJruluftmrrrr

dnnfo.r nT 'rorul.rfll.rr:lrinara rJr qr]n rddrie ulinrr{afiatsrai fslliqnda.rliuri

3.1 | nlorrruruuufi: {J10 liun:rrlutln rriroonto.t central axia

uuf;e{thu

3.2 pointer r atlo\ o'rul!drcio.{! front pointer $r! blck
pointer d\r"ner!$ue central axis ro\raifitt

3. 2.1 front pointcr liuri r lrtosltf,r,rralerr
3 . 2 .2 back pointer l iuriqrJn rridlif :snaur'fu colli.lr.tor

rh.ru pointc! erlrrrnJfut:u:lirru uuecent:al exle

l nio.ro ru l.rltrrllgad beck poLncsr rriu re rgoi rilo

utsarrr., r rTlg.ruci.llifl tdu exit point to\ ccntlal

nT :qrufsirciov{alf
ax.ls

front pointer o'!\tfiu entrance point [a! back pointar
n:lfiu exir point trui':ideu

3.3 applicator liio treagnent .on. ddslrun str{rJ':uto:orul.r
fr l6ninlu r Snt r.rdtr{\r\iu;i ua sd r Snn :or nilifi nn.rsnr roro,I.rluriuuidu

3,4 pin and arc 1ilunrddoruftil aulf cenlral axls rfiuvrtr

qlffi.rDr nlon:fiC1i h"x goint r irjli r dug ru,t'tftJ I r1flylr?\ton do.nio,r r tJu*l

3. 5 isocenirlc couch ir ;*{a,ccrot!'l{ ir:$ r*l{, :f.-ig$uii ilocen-
ter nttni utt isocencur lurru , *r -rd'l': i - rll,-! cer.r."'r: rsls n.r,u',,gr{rh.t qcn'11f

ftlnr.r rufuui ( tfiu!$Jir i.socrntrlc I rri ,r'inr':{r!tu1i.itr '

n r rn rlorr rl6ru ou r l,6ird nltf nr ro rgt.'l|! ltrr rnl 1ni e.:r, u ar'tr,tiotrr 
"utirr\1i d.rrcnllf{rlololonr*r'rurrrmnl :',urnfrr
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