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A) INTRODUCTION

For more than half a century, at an ever increasing pace, the industrialised
world has been inventing and developing instruments and systems for the needs of its
clinical laboratories. Automatic analysis has come to occupy an important place in the
present-day practice in clinical chemistry. Because of the introduction of many of
these systems, much human error was removed from analytical work and there was an
improvement in the reliability of experimental results. As these became more precise,
the significance of small differences between samples increased and more analytical
work was demanded of the laboratory chemist. The increased workload together with
the general shortage of skilled personnel, gave an impetus to research into automatic
instruments which would perform part or all of an analytical process mechanically. The
main aim was to relieve the chemist of a large proportion of his routine analytical
burden. By relying on the machine for this, he could deploy his skills on non-routine
work and more interesting and exacting tasks. As a bonus the machine could work
much more quickly and for much longer hours than human workers. Also the time of

processing a sample was reduced very considerably.

With physicians becoming increasingly dependent on laboratery data for
diagnosis of diseases and monitoring of therapy, automation has become essential to
process the increasing workload in hospital laboratories, The alternatives to automation
are either a much larger laboratory staff or a much more Judicious selection of
appropriate laboratory tests by the physicians. Automation provides a means by which
an increased workload can be processed rapidly and reproducibly, although it does not

necessarily improve the accuracy of the results,

One of the main factors affecting the quality of laboratory results in developing

countries, as Egypt, is the inappropriate selection and/or use of laboratory instruments.

Central Library - Ain Shams University



(TR61 ‘[eqezej(y pue zanbzea) uonerado 10/pue uorie[[vIsur
JO senmongyip pue A1rxe[dwod oyl jo ssnessq pasn Sulsq INOYIIM PaIoIs u39q damy
SluBuIdInba Malu [B19A3S ‘SRLIUNED 959yl Jo Auvwr u] -palercardde [rom u92q 10U 3ABY
farnunod Surdo[easp oyl Ioj samN[Ide} AI10)1RIOQE W81 ay) Surpraoid jo suonearydunn
[0} SYI "S3NS3I I2318Q 01 A[IIesS0SU speaj juswdmba mau e jey) uonuUSIU0D IS[E) Y}
U0 peseq sem wonenyrs sryy -Suruuerd snorasid AuE jnoyim SJusWnIIsuUL pajestisiydos

JO Isquinu 93IT[ JO UONONPOIIUI UIPPNS oy} Aq pareaei88e uesq sey warqord sy

Central Library - Ain Shams University



"48[] SININFITINUTW G ,

-asepnidadsuen
[Awein[8 ewwed pue 2seUS30IpAYSp S1BIDE| ‘dseury sunEaId ‘sseivydsoyd ouIEN[E
‘saseullIBSURL 9jelledse pue SUIUE[e ‘suralold [B103 ‘pro® Sun ‘SOpLISOAISIN [0I31SITOYD
‘9PIXOIp woqIed “IpHIO[Yd ‘wnisseiod PUB WOIPOS WINIIS ‘SUIUIIEALD ‘®ain ‘as0on|d
PO0OIq SpRIOUT PIIpn)s s1dleweled Y “WA)SAS JJBwEs] o) pue *sam&zua YIm g-ensy
Y3} 9pNOIUT 3sAYJ “AJISI9AIU[) SWEYS-UTY “JUIdIPAI JO Aynoed ‘Juaunaedacq £So[oyied

[BDIUI[D 2Y) Ul S[qB[IBAE SISZA[BUBOINE 9yl BIE APnIsS syl jo [BMa)BW oYJ

asodind 9enrdordde ue 10)

ToZA[BUROINE 3[QEIINS © JOJ[SS WED am YOTYm AQ SISEq JUISJFIP 941 KJIIed oL (p

"SSIUSAII09) ]9 150D PUB 1JUIP ‘ANANISUDS ‘A1LIB3UI “JSAOALIED ‘Uorsidald

‘AorIndoE: 01 pIeBal se JIZA[RUBOINE moU ®© 91ENiBAd 0] MOy Jjensuowsp ol (¢

‘sjuswnaysur

1502 Y3N] [on§ JO UONBRLSIUTWPE 3y} WOIj paured SHJ2URq Yl S)eASUOWap o {7

‘way} ur pasordurs
SONbIUYD9) JUAISJJIP SY) PUE SIGZAJRUEOINE JO SISSE[D JUIIJJIP oYl MIIAdL OL (1

ST {IOM SIY} JO WIre ayJ

"SATI0IRIOQR] [BITUID
243 Ul sAepEMOU pasn so|dWEXs JUBIIOdWI JSOUW aYy) Yiim sadA) wrsw oy Jo sordrounid
[E13Ud8 9y} SSNISIP 03 dpew 2 [[i4 1dWslE UV UOHEIUAWNISUI [BONA[BUE UISPOW Jjo
Si9or} Furrssurdus pue ds18olouysal ‘{esnoerd ‘[Eoneloay) Slqeldwnuul Yyl ur asniadxa
[[BI2A0 3y} 21rnboe Aepoy ued uosiad J[SUIS ON ‘MOU S[QEBITEAR SJUSWINIISUI SMIBWOINE

Y1 JO A@ans JAIsURYAIdwod B 3A18 01 Apris sIyl ur o[qrssodwr a3q pnom I

¥IOM THL 10 NIV (d

Central Library - Ain Shams University



HTVIVIHALIT A0 MATATH

Central Library - Ain Shams University



PUE }[nsaJ [ednARUR UR Spiaoid ‘uswrdads umo §II UTeIQO 0) SB ABm ® yons ur jusned

S 01 payoEne AP B Aq pajussardal 9q  pmom uonewmome 239[dwo)),

‘uonenyIs usaid Aue ur Lyprqesridde sir e8pnf 03 Jo 3T puesispun
01 Ateururrjard  AIeSSSO9U B SB BIISMID aseyl o) Surprocoe paryISSE[d °q PINOYS
321A%p AUV "MO[] SNONUHUOD SNSIBA 9JOIOSIP PUE [dfjesed SNSIgA Jer1as “ferired snsiaa
S1B[dwod s3An0a(pe 9y3 £q paqiiosap a1 sied soIy) esay L 'TIBJ [[TM 921A9p 9JqEJIBAE
A13A3  JSOWIE YOIYym JO QUO OJUT ‘SISSEID IIskq sapraoxd siyj csenradord Zunsenuod
luspuedapur jo sired urew da1yl Suifojdws sodA) juasard Ul AJISSE[O 01 paln (L6
Ul [SUYNA "ss300ms jo sa2183p Jurkiea Kpepim yum A[leriawwod pasajjo usaq sey

S931AAP pajewoIne jo Iaquinu 281g] & ‘pado[eAsp Sty uOHBWOINE Jo PISI] oy} sy

"(8L61 *Y00D pue 43[ry) mdino
Hasal oy wodn ZuIproap jo a8e3s sy) [un UOnULAIdUL 10J813d0 JoYIIN} OU SAINbaI
balenrur aou0 wasAs pa:yewoine ANy vy -souaenbas [ESNA[BUE  PIIRUIWOP-3UTYoRL
© Ul 300 B 3W023q SNy} sey 103e13do 9y "JUIYSBW 2yl AQ PIIEIOIP S[EAIDIUT JB AIBSSII0U
ST UONUIAIOIUT UBWINY ‘Paleniiul useq sey ssaoo1d Yl DU ‘SWIISAS PeZIUBYI9W
HHA "3Iming 8y3 jo saurysew [EOnA[BUER JO SIOIUIAUT Jo Burjuryl ayj sdeys pinoys pue

yuELI0dWI SSI[SY3IIAART ST UOCHEZIUEYDIW PUR UOHEWOINE U3dmMI3q 9DUIIJJIP YL

“10SIAI3dNS UBWINY 9Y) ST JUAWS]e YOBQPas) ay} YOIYm Ul SIUSWNIISUL
Jo uonerauss juasard syl aqrIosap 0) pasn ussq S8y , Juowdinbe parpwolne, wia ayy
“JOAOMOH ", UONEBZIUBYO9W, AQ paoeidsl 2Q pP[nOYs pue IIWOUSIW B ST ,UOTIEWOINE, ULIS]
sS4l 1By} OS ‘[0IIUOD HOBQPISJ YONS OU ARy SOLICIBIOQE] [BJTUI[D Ul S[QB[IEAR SWIA]SAS
ISON "ISTWOYa0Iq Jedrurd oyl Jo dseid ay) uryirm A[pIey ‘134 se ‘st iuswdrnba sjqerrsap
USNS ucnounjiew 03 AdSUSPULl AUB $31981100 pue §1081ap eyl YoRQPad) AQ [OIUOD

SHEWOINE YIIM UONBZIUBYDAW [[n] JO WSISAS € SB paurjap U33q sey ,UoneEmONY,

SUAZATVNVOLNV JO NOLLVDIJISSVID ANV STAAL (v

Central Library - Ain Shams University



"IN AIAIMORIUCUL I0G o

‘I aan8ry ul UMOoys se
13pI0335 J[0AT[[TW © uo syesd jo SOII3S € s€ pake[dsip sI $10109)9p 959y} Wolj Indino ay)
puE 1032312D I3Ul0 1O I21SWIIOI0D B JO [[30 MO[J B 01 A[[EUlj SPES] SUI[ SYL "paieqnout
pue sjueBear ylm paxrw ‘pezAeip are soidwes oy} YoIym UL S3[upow JO SOLISS
€ 0] sped] sulfadrd ayj, -sordwes oyl jo A313ajur sy) FUIUIEIUTEW UI SOULIIOdWT [RUTPIED
Jo 81e s3[qqnq IR 9y SI[qqnq Ife Y pajuswdss are pue siuedesl Yiim paxiw
9IB A9Y) 219Uym ouredrd o IsUTEIUOD pojeduole Apesid e y8nolyy juss oie suomIoads
[fe ‘waishs sy} uJ -padojoasp alsm ¥s.xaz&uzuvo1nv UOOTUYSS] 9yl YIIym WOoIJ

JSISAJBUE MO]J SnONUNIUO), JO WaISAS SNOTUISUT SIYy paonponur s839%5 ‘£C¢h] UL

‘s1ezA[eue [e3nJIIUSd Y} UL SB A[SNOJUBINLUIS
sinpasord oswes oyl ygnosyy Suissed susSwWINAds [BIIASS SSZATBUE  3DIAQD oY)
‘,uonewolne a[fered, ul -uonewWone jo adA) [e11ds Y JO sajdwExs pooF ade SISZAJEUE
MO[J SnONURuod YL “sdnpsdord sy ur 28w1s swes Yl Aasoard Adnooo suewroads om)

Ou pue dduanbes ur [duIes Yoea UO SYIOM JUSWNIISUL SY) °,UOTIBWOINE [BIISS, U]

“UOIIBDIJISSEID STY) S§rJ
‘Alenuew psurioyred ueaq 9aey sdois Jurpasald Ul YoTym ur ‘suonnjos jo Answoioyd
paleWwoIny ‘pandde st ,UOLEWOINE-TWSS JO UONEBWOINE [BlIed, WId) dYy) ‘pPauoniusw
350y} UEBYl I8UI0 ‘penlwo 3due sdais [einpasdord Aue J1 wayl Jo  sIosindsid Io sanra
UONTIIUSIUOS [EJISWNU $E PAUTEIQO S 3{Nsal aY) pue [elrdjew Bunuels ay) se papraoid
S PINjJ 19y)0 Qwos 10 WNISS "UOHEWOINE 219|dWOd 10} Sjuewelinbar SE Paiirwo
ATjensn a1e sdals 1se[ oyl pue isiry oY) “(So67 ‘[[eH PUE YSIPBY) I[ING UG SABY SadTA3p

Uons ySnoyyy 3nssi 9yl uo paseq juened SY) UO UONOE ONEWOINE SWOS @onpoid

Central Library - Ain Shams University



(8461 Mool pue AsTTy)
* I9ZATBUBOIME 91510SIpP B IO uoTaeluasatds.r JTyeuweISeTg :7 814

AUJ0UT BYTUE I GBS G AOAIDSGE Juan ©
pRay AP SRGWES G stuizAs Juenmia

FALISAU SIOWES H DDULAS oidures |
DINPP BT

{pajelado
abBuIAS)
sigsuadsip

susbeay

|
!
v

1

ISR & R
uonoeay C
. O
ana s1owes o) paoiuod ieyo Jo
ainjejadw3) 1|e;r!54p
—10104 09
10101 o e sainos 1ybi 13pi0aY
5|dwes o) paztpqels '
182 mo|4 T ¥
[jas010ug 'L ' g,
1315WH0I0) P
Aipuney ; :
aqn | '
!

S@JW |

"(8.61 “ooD pue A91Ty)
" 19ZATBUROINE MO[J - SNONUTIUOD [EDTdAR Jo sjusuodweny [ "F14

yieq Buneay

1

luafeas incio)

i8pioIay i8lsWwig|o)) - iy T
. -l == r- Py} sisAjerg
7 - P Ree _ fa m—
: Iy
i, 1 -4~ - 1 ang
L ; 1 r— 1 |
52 t f yd 72 z SuIes
i @ - A4 H Bl X LS ELTIED apfweg
L= ) l f © ©
Lo . ! ! | 1asA1810 ! o) o
H i i 1
1
— | o0
[ I AN ! alsem Q) ! O
wiggngag e /
— ;
I $100 Buixipy v
9

Central Library - Ain Shams University



a1 jo jurod pus 1o uonrsad wnIqInbs ay) sinseswr 03 poudisop 2SOy WOIJ AIUIIIJIIP

UO{JOB3I JO SBI 2INSEaW o) poulIsap 9B JEBY) SIUSWNIISUI KJISSE[D UBD JU(Q)

“PSIUSALE
9Ie S]PUURYD JIOW IO (p O) ¢ WOIJ SUIARY SJUSWNIISUT [JUUBRYO[OW INng ‘UOUWIWO3
1S0W  3Ie SIOIAQP [euueYyd 2[SuUr§ ,[AUUBYD, PI][B0-0S U0 SIUMDII  UONIBUNUINGD
4yord "USWIJSMS SUO U0 A[SnoduUB) NS pIwIojiad oQ UE) SUCHBUIWIINSD JULIIJJIP

Auewr moy uodn Surpuadap sSISEq YlINOJ B UO PATJISSE[O 9Q OS[E UBD SJUSTITLIISU]

‘UOTYSEJ 212I0STP B Ul PIsN ST PUB SISZA[RUE 912IdSIp AUBW JO o8e)S ISB] 9Y)] SE
PaAoIduIs ST “301A9P MO[J SNONUNUOD € * J31owoloyd ySnory) mofj, 94} ‘JIIAIMOH] "SSSSE[d

9AOQE 9Yl JO 9UO OJUE A[IEI[D IIYIel S[[Bj 90IA9D PAIBWOINE YOBd ‘[EIoUds uf

‘¢ 24n3ry ur UMOoys Se 938101
Koy uaym siaquieyd 19ano 3yl YSnoayy AQpesnisa sessed weaq YSI 9y} 1BYE ABM B yons
ur pajunow Isrdnmwoloyd pue soinos Y81 e Jo sueawl Aq PIASTYSE ST SIYJ “pPainsesi
SI Uomnnjos 9Yj JO 20uBqIOSqR Ul s3ueyo syl ‘Surxtw prder 1sjje ‘alsym ‘s1aquiByd
I3INO 0)ul A[STIOOUEBIUEISUT 1SOWIE pue A[[EBnJINUa> pallajsue) UaYl ale sjuafeas pue
se[dwesg -A[prdel paiwiol pUE JUIYIBW Y] UT PIIUNOW ST I0)J0I Y} [IuUn sjuswmitedwo)
Jleledas JToyl ur urewal sjusdeal pue sojdwes jey) paduelie Os e S[fam yJ ‘papedid
o1e s)u3dear pue ojdwes ayl yoIym OJUI S[[om SIOW 10 OMm) SUIBIUOD [QUURYD UYOBY
"SINARD P9122UU0D pISuBlIR A[[BIPEI JO ISqWNU B SBY YOTYm JOIOT B ST SUTYIBW A3 jO
2IM1BaJ 0I1Seq Y] "sIezA[RUR S)2I0SIP JO sadAigns are A9y °SQ96[ 91B] 2Yl UI UOSISPUY

Aq palusaur 3ursq ‘p[erj ayl 01 ISWOIMIU daneIedwod € ST IazAJEUE [e8nJINua)

*I9ZA[BUR S1313STP
e Jo weiderp Jeisusd B smoys g dandrg Csuswnosds JSYI0 Yia  ISUIBIUOD UOUIWOD
B SOIBYS J9ASU I ‘SISUIRIUNOD dfueyd AWl uswrdads ySnoyi[y -ISUIRIUOD IjeIedas B

sa1dnooo sjueldear SurAuedmoesoe  SI1 Ylim UAWIDAdS YOBD * SIPZA[BUE 212IISIP, UI

Central Library - Ain Shams University



~uoTIESNFTIIUSD ISIJE I9AND PUB ISTp I8fsueil (d)
-ordures paxTuum Y3TM OSTP I9FSuBd], (V)

"(8.61 00D pue AoTTY) IszATeue Tednyriius) ¢ "IT]

=3inos b 4__»-@

)

i

g .
-nInuue - I"" i
ISeID -

sendinsioug

siusbeay

Central Library - Ain Shams University



‘S]dwIes [ENPIAIPUL YDES 10J SUCIIBUIqUIOD
1831 Jusisyyip ssedcid 01 AiMIqe 1Oyl 103 SISZA[EUE  $S900B-WOPURI, PI[[Ed UDq
Os[E 9ABY SISZAJBUE SAMDA[8S "Palsanbai §1591 JoBXO oyl Jo ssa[piedar sa|dwes [[e I0J $153)
SIQE[IBAT [[B WI0JIad ,5AI[3S-UOU, JIB 1BY] SIULWINISU] "PaIsonbal 10U alam JBY) 51591
Aq pewnsuod aie sjusSear ou pue aldwes ou Jr pue paijroads sq ues sjdwes [enprarpur

UOBS I0j 5183 paiInbar &yl Jr ,3AN09[9S, PI[[ED I SIUSWINIISUI [SUUBYOTITJA

‘patimbal st juauodwod JUIWNIISUI UE J0/pus sjusfess Jo 8uidueyod ‘siszi[eue
4oleq ur 1s3) Iayjoue Op O It 01 patuesaid ssrdwes [[8 uo awm B 1B 159) o18uwis ©
uirojrad A[uUo ues SsiazA[eue yolivg, °,SISzA[eUR SNOSUEBNUIIS, PS[[BD 9IE JUWII] SWES ) 18

sidwes 1ad SISA[EUE SUO URY] 3J0W durmioj1ad jo 9[qedes sIazA|puB pPaIBLWIOINY

JuswnIlsur 9yy jo uoniod Buripuey ajdwes 9yl uey: Jayier Surssesord EIEP 21
UT SISIX@ S0UAIBYJIP UIBW 9Y] 'SUONOLAL 2B JO WNLIQIInba Iayjle 2INSBAW UED SIOYJ0

SlY4 “9jel uonoeal  Junnseawr 1oj pazijeroads A[YSIY oIe SJUSWINIISUI QWOS "UOTIOEAI

Central Library - Ain Shams University



