oy WY |

OB 9o
D0 B8 SISy
paals L 5y 5384

b aus!

Ciew 90 dubs 9 85440
sl e






Cud & A olﬁilﬁjﬁ\'

S (el

. 043)913;
oy 88 553

P OB M g3
(5 poudly 3L 38 55 ¢ ool 03] comld L yy 2555 ¢ B B 58 55D
(9 ymi: a8 3253 ¢ 2 Lomuw Cypopus anigdadulsg 5o
(st 0 g 23S St 53 ey Aava IS
S5 (P b e 2553 ()l yomo 4,

B PR PRI By W]



WSU b olBlulojl 50 CordnS (rmondi £90090 b )10 9 (e 0 &5 (Slacgomo
aiilo arly oo (4T 40 9 o908 (Sl Ginlo T plaxsl (i 30 oS J 508 5
@ yguay CaphS (AS10 555 5 oy lojT 50 eoliiwl 8590 Ol jag oS J 508
el 00l oyl AMS g (g0 0,5
ooliiwl 3,90 @21 p0 41 (lgF (o0 yden Ol & (liwd (gl ol (2

903 a2 yo el ol Josdlygiws Lol yo a5



S lplllolojl o Codss J S
w9 (B 0N B SO
sl Yoo sl O ol sl 5 81550 [ S Slacks (38 s 2,
Lgime olz 3> LINVYAA gl lz
3 s 29 g3 Ol L] G

VAYEQ/S85 o LI - YNN-YYYAEYE L YYYFFFV-FY ab-jlo b

SYV-AARYVOYY s AAR - ORFD ali- ol o5 80

info @navidshiraz-pub.com : 3¢ xSl ey

www.navidshiraz-pub.com :cols g
ISBN: 978-964-358-857-1  aVA-£F-YOA-AOY-) Sl



AR

VY
Y
YA
AR
Yy
Yy
YY
\¥d

Yy

A

Y

\al

o
A

eIl Cuw p0

danda

i el s e i © gl Jmd

gt

S il

Sl O
Jz

955
ol a5 sleetus
P95 S

Ko sl S 425

. Quantitative yiom ildiuila;T sl g romigus rlhiinilail Coidem J i : pga Jad

Sbol s J yi8
e sl

S loges SLIS




¥4
oY
ov
80
£\
al
Al
ol
FY
FY
FA
FA
FA
£

£

\A

\Al

Yy

Yo

\A4

YA

YA

AD

AY

ool CuhS J5S 65 4 o8 (o2

Levey —Jenning J,;uS o >

oS 5 iz (g s b S5 5
WHO _,.ils3

s gl

>l aladl

.................................. Cumulative Sum (Cusum) Control Chart sezs J,u8 &l

Olilew @S bl 2 s’ J 508

38l pob oy o ol
el e | Siolos

il s plo b Sialea

oLi.:;iLa)'T 5o celans LgLQ{».iL.).LA)'T

Limit Check

saxle lilew s bl p CoaS” oS

Ohles @S Sl il sl s bel sleets,

gualidi g3 alSdlajl 2 Lol J s 2,94 2 LS : ogur Jed

i oBaalesl jo (&S S Jsol (sl asaio
(6 Jo) Seilogil (Jokw ;5 5lots Glepliuws b, Jgoo!
P e sledsloe

A Jo et 58 g Gauml IS
oS gilod 9,50

o gleedi Lol



A s guulidug,Sa plbdolal Cods i o pha Gl o ldy Jad

AL LSl sl a3l osliiul 5 (5)leSS

W LS o T S JS

VoY a8 S o Ay

(9,50 Cobas ws Gialesl plonl Car S (ST sle Shws oS 18

VoY disk diffusion agar s,

Vv Py 02> e g,
- S 5l

WY e
o 559l

Y alici Jail b ol o i 2 pha il

114 Qualitative gdess bbbl Codess Jriisn o oha clsi

Y wilosa




-

400
55 Sislsnrdsily Cundy (o ¢ lom sl Glalejl Celss o 5l Sy aa
e S s o alg oo Sloj ialesl s el Bloys b (6 Sy anstd sl
oinlesl el g 009 U ol ams p olfinlej] slallas 36 a5 wled S5 Sy
8l Lo Sujelam Cundy LA Ly
Gy ¢ oS logl slallas ailis, Sl 4y 5 Joud BB 5 o yo aomsti 351 (o
205 kedld 5l (o il CodeS el Bl os (6598 CuheS ool el iz
ollae cS 4 i lel o 4 e et B S5 o LT sl a5 05 oo
23,5 o
a5 e T o il o Sl | Sl o S (5 o e
38 %y Sielen b | Soielem Slss @
g,lo aile [Salsloo olge @
5 Silwosloel (Jliil g pslaoz aile (talsjl ploil jl Giomy sl piie @
Wged (5SS
Sialel el e gl yeiie @
Sialesl plnl 5l gy slajeie @
plasl 5l Glamy (ol e ¥ as g (5 jaelip 59k wnl Leidled aegonne
I, (post analytic) _isla;l plil 5l es 4 (analytic) isle;l sls! (preanalytic) sl

m).ff)o



aS Wigs o oloul i laol 31 Gy Lisu 5o olfiole)] ae OMSLEw 51 (5L

oialasl sl sl o (g9 oslel anlinl ialojl cnlys o 15l wisle ] sledlie
OO Saley (o g g ls Bpas 05 b ol (S cled ¢ pls (2l @), Sale; pae)
L axelws Y¥ 10l s pslamez sl a8 60l5 wiile ) ialesT el sl p3Y (slo g
Ol 5 (Fogdle calials 0aslagSi Ly B, L) ol (S aiged « (Sl p3Y g5800
(o g 03lia I Ly oanlym byl & 590 o3lail ( GV gl oo 2 455 )95 (s 1( S gl
(o e 605 cnlials (Lo L 5 5l ) comlials (6 0g S5 5 (6 3lwonlel alé (g i anez

(S ATgnd (0 .y Sledoddlygiws Cunl oY Lol (ol 59 5l 2S5l sl
Lyl s S Lo Lol 51 (o295 1) GiulojT £ 98 Sl 4 ¢ diged (5,lue S 9 JUis!
3325 )18 BT HLsB )3 (GUS,HS 390T (b g At (w1 line

o o g o8 Col plalla alox 3l mls plnle 5 ()15 455 0 @ls balé oS
05 (oo 0wl JBlas 4 gl J S 5 (SIS el b g o oo &5 iales

Ogael S 0 iile (68 l50 aiiS e g, (ST ) tale)] i o a5 lallas
DSl oo g oolaiul 5,90 @Lis,,{Lo)'T 099y 50 JB! (pias cawlials

557 0 0978 5 (plelid (hgy ¢ Sl ise slallas ¢ Joallygiws nl (Lol g9.250
il e ballas ol L

2SS S8 olinlol Gl cS S8 Sty ) asgerme
Coliasgd slednlel jo ciS 08 (oS Sledinlejl plug (oot sledalej]
ol S5l g (a5 slotoloj] cutS 7S ¢ plidiog Soe sledale)] o iS58
el 00 2905 pilass ol yag

oS S 25 5o oaslesl ) solitul 56 &)y oyl g Sl 4 gy e Olowesgs
loas 03,51 dbogsye g 3 i) 35 ol (glesichy o Lagas o5 lgalSius § Sy

BB ¢ pgs Jad 1o 7 axe (quantitative) o5 slodole;] cuiS J S 4 by e s
sl ool Jad o (lodsn )0 ¢ heoSS LIl g 009y (oS Sleetolejl 4dS 4 (prons

J =S Ol (6,0 9 a0 4 bgs po (sleeby ) o led oo 4SS
08,5 (5,1 9 @S Sl oo Ldlad (] plonil Balgaw 35 g CodnS’ JS0



: Jgl Jod

Lo 2l s i



VY AT 0l s e g S

Jae 5 LSl LalS anlline o alStoloj] Sligass ) grams oalital sl pad sl
saal Jud j0 a8 dlas il e o) 50 zy0e CudS S 5 6, slodeallygiws 4

Al ged 0l Joaljgiws 3Kl g atils ple A ¢ ol

Saow [ S gy

S Kk

[REYN IR T TN USSR IINIIC ARINE S S0 P
2 a9l oo il asSs Jgl wades bl 4 |, Lews (Control button/Push button)
03y 9% @le ;5 Gloows o> 4 Ay Jio (oo ¥ 0902) oo iz 1) Sl Soi Jl> (Lo
L ady) o 4w sl 098 o S0l malo U oS o ba) ol a2 ]y Jlid 4S5
5 T by oz & e L, Joloue 3l 5 5 455 sazme L8 L5 3,00 B0
piloiion @)1 SLalS 551, Jplonas ousladly « g iBgs b ,Led b 4l VY 5] Gy 5 035

e g FeleSee Ve e b sla ke Gl Come 5 B S1as 4 (o) S
IS5 digmi Sl a5 5 Sl Jae o VI Y ¢ tigad s JUi 1 L8 558 o o’
Wgos 51 LA 390 p o g D9 ALEE] digas A o Sg S oz S b e



‘5;-'5;/, (sl&“&:-?.bj oS g S ‘¥

Unwetted Tip Lo S5 b ublo S b el g sty Sen V¢ 5 iaS (clo poe sl
3 ool g 5 350 omo 5o 4l Sl g g 00 plonl a3l digas 4y (Sutél (g 9 St oS
S Bl 3 syge e s S 3 e s S 5

G e Lo 5 5 sl sleans oo 5l o0lial b Laid Lo ogllae o Slac celo (5 o al
D503 (5,19055 el oo d loons s 3l Same oolitul 5 gt 5l g 0] o Sy

3ol gl Cole ) Cambion plaow b5 )0 &5 ook OIS

oo 4 o S35 QoIS i il )

S olaj 53 o S S50 Y

oy B BV gl o G 0o s e S s b gl i ¥

Ao S5 Sligizme (0,5 JB b ey 0 asSs el o S e, ¥

S o ojlaz 4 (156 pll 5l ey Shews S ()5 gl o) ais -0
S B 8 S pe 3 b e Sy Sl i st o oy
Siez a7k a5 o8 prabe bl e sl a4zl S5 @ o (25 e o eaile
(LSS Gz 0gx @ |y Hlaws S'oi 3l Sl )

sl (g a5 5 45 1 0l o i 3] g s 055 plSin -7
.o)jT Ol pgo @8g5 U 1) 4aSS Ly 9 (480 V-Y) 0,5 el oS

elS gl 05d oo oy (B Gl g gl ol J) aie slalen s Y
05 0wl 2 Bl e 4y e ) ol S 46T ¢Sl 0 j50 o i 5 e

3 oy 90 a3 it oeS | LS 4055 ol e il

ey 133550 jlade 4y x> (595 05 b Sz B )0 wm

(S 9 55a0) oo oS J 08
95550 3,Shes Sono 9 L85 oy p skl & bty 9,50s e Gael Sl el
CodS el o Al 10 cage B ¢ Sgdiee Jool> Sl 500 e iy o Can

Llps cow Jy ol plonl JB (i ) 5 0njF P9y 99 @ bl ool 42 ST aSialil




V0 AT 0l s e g S
b oWl auile (pie8 (g, 5l eolawl Slelill 4 alKiole;l el ey pde Cle 4y 9 0990
5 (pS o /) SS& axy0) ow S lp il (Resolution) SS& 4> o

S35 (o0 Ao e Ky by 3l ool ¢ g3l 5 plate Ggnl IS

g ool Jlo 0 )b F Y sl 2 o Como g S85 oy

(T Sy (995 & (St 9550) phpour 2L 3

3 Sher e Ky S il Qa2 b (S5 Jelme ol eslinal b ) cnl 5o
Cono ¢ iagl B0 L) slozge Jsb o Jidgyiilly b g stesls #Y 5T ge Job

23k 990 I3l g olge

: b_f.i) oole -

Shs e S, @

L

J‘ésﬁ‘)li. °

Paranitrohenol (C6H5NO?3), indicator PH (5.4-7.5) MERCK Art. 6798

Jodljgiws cpl 40 oo eoliiwl (e5lSoash) Jxdg il 1o 5l edwl Cands (5,9 wds)
<bS ,» z a5 Paranitrophenol High purity- NIST SRM 938 (sl ool o8 polie b
(ool 3Lkl L8 Tietz 1999

B9l sl 28, 6l ) Jelomee Jlop 2 T 0) maoes apnSg 00 - Y

Sodium hydroxide (NaOH) , Pure ... MERCK Art. 6462.

NSy Jslome clale ags 1o 53 0j50 x> az g b A S (gl alds p5l) =Y
(o 90595 b Jed

gl Y+ LEY e 5 b gl oy Fe0 L) slezge Jsb slls yiasts -
s e 55, 8l

LialesT gl -0



Sz el T s caS g S Ve
(JysS o g oydlS) g5l -7
b e Sgi -V
yaie Of-A
Sl Jy ol zogilh FoV Jidg il Jobme 2313 sln A zge oo i

510 3529 1 eyl e jo 218

SLIETP)
309 SheP e Ko il eslital b (i K5y by plodl wd S &5 pshailes
el 0als ylo Y3 (SOCK) 0,58 Joloeegs o dngs 0920 1 cilore 3Kl Jidg il b
oad adye Jole by 15%eal &jga Lan (Shes w5 3 lelluys cud S8 LB
Sgds oolanwl 18 gmill 51l yigs g aiilas 00 55 Jelygiws o lge ol o aS
gD (50 ol 09,5 s Lo Lo Joone ke
P U P N |
FdgySe V-V e (o
Al San 1 e sl (o
S ol 5 i’ 5,058 Jaloa Sy sl o i slets,S S Ko o
o3 o Jolowe ainne 5 o1 T i osgie 51, 055 o Slae (g L tagih el
il [F sgam o e Gl (ol B8 Al ye ey o Wigdoe 4y S L (K,
£ oansl 09,5 8 512 o535 i 55y 005 (555 Jolbrs st 5o )
o Voo 05 K5y 09 05 (ko VOIB (g e VeV e e e) il 09 5 sl o
(e 00 0.5 e\ 03 055 olona 13 Ky e ) 25 Jor e 2
Vo 03 e SO) pom )5 e VOO i Sl VooV e ) 0 098 (sl e
2o 05 eV D0 o5, il 6058 Jslona 3 K5, CBIE )og I e T ) e

(Sl




VY AT 0l s e g S

s 55, 33 5 VB Gl K 1+ 51 a5 sl o) o 05,5 sl
Aoy oy S VBB 05,5 ol 0,5 sls 1o K, cale) g o T i) oo Voo o
EOW RSN NTRYINN

P yloow 595y ly Jbgyill 0SS (O Jolows antd jyb - ¥

So 5o e JBe il p3g )5 (koo TV (il See Ve ooV e o) il og S (sl Lo
sl s0 oS oY w093 (nlo S Jslme jo S5y clale) g e U e Ol )
(Cul

Ve 5o eyl p3sm )8 (e BV G e Vo) o0 ) oS sl b
£S5 e ¥Y 09,5 al oS Jslme yo S5y clle ) g e S sl O 1o (e
(W IRV

P S etV ey Vel S Gl k) @ 09,5 sl e
09,5 (mal 0yd Sy le ) 055 oo o shite O i (e Ve o Jidg il
(el o 15 P

cds b))l
sl LSS CeklB b 8 pas e omiw ()l Jhom 0 See &85 pn)n sl
4 JFS 050 shew p & azgil g 0al 53 By Gk clie () 0035 Jolore
(1) Jsiz clios 5 A LIS o o 5 edliil b 5 on (gl Aglle o alg) a3 ympas 30,5 oo
oolaul Sy 40 Jloy /oY g by Goow K, 5l oolaiw] & yg0 (o) lade ol LAt Jlde
(JFS )50 e Sl odlail b (s 095 (o0 Sy dlgf o 30 8L Jleas S5 b ((J9 0L
23 e «00,5 bl ol - 39 (o0 LS gl j2 @ g o0k Sl () 00035 Jsle |
<S8 (el sl o (Ths> s lopsbie CDoeslio S Mo o b dy) )
Shr e S5, 699 3z B lp 5l zae Job ol SIS &5 aigSilen. 355

ilre yogils 0L T L8y il (glpg yogl YL 7Y




Sz el T s caS g S YA

Gk 5L 3550 sy ¢ 58 5Ly 050 Jsbws Sl oolitiol &y50 43 ¢ 4z

Sl Shss s S5, gl &SI o055 s Jlog [0 ) Sgm po dile ) Joor
PV oolaiwl ,lade

(\-Y) Jous

S0y Sy ez | ofo) ogul skl O | pleews x>
aol>cd) | opsd Jalxo ) =l 1 Jlo i S 0590 | plsows 09,8

o bawg > 33 (o) dwgd > 33

P9 yone o A o Flg S
VY. ) ) ) -
Ve Ve \ Ve o035
Ve v. Y v o035
VARR Yo Y/0 N o 0,
VARR b ) X < e
VY Voo Ve Voo o oy f
VY Y. Y v.. ll 09,5
VY e ) e @l 09,5
V) Voo Ve Voo ll 09,5

u)fo 9 d.».wL?u ¢ 4.]9]\’ (OD)d)j-’ g_JJ.’> Lgl.&: ow‘?)t.su Jb.?u‘ 9 u.a.iat.o O

Z Xi D = \/Z(xi — mean)

mean =
n n—1
%k
CV% = SD *100
mean

(Coefficient of variation) &l >l co,s: CV
by 5,5 wd> . Slw : mean
laouslss olows : 72

gl o 5,5 L1 X;



19 AT 0l s e g S
Jsdome g9l sl gl (6,95 iz 0 S ¢ dgu g qu”@MJ[A.J Sygo 40
Blyoul o o do 0 5 0ad 00ld G o Lawgi 0alls Sl > 0 WS 4 S

D9 ..\.Q‘? )LM R ‘B..\.C )L\M 9 Ls).n.b)‘)s.' w.lJlS g_BJM (CV%) LQO..\J‘P

como (2b)

e ) by, S Come Ghomie sleee ad g shees 3 Sles S S S
Ly oo gy 3, b alice ) gl Jals woyedlS (gl a3l 51 oalial b gl
O L NN YL O -+ \) g dngs o

035 L clite) 0,035 (o5 Jodowe 3l syl A S 2y (g b jshaie oo
0us y yhake O 5l Lt Loz b a5 Gl A (S 0355 ol 4 (e gy e )b (o

oo J S8 gl and 09

M) €8y (g Son Ve 51 oS b ploown ) 2 09,5 S J 8

o) o9 Ly Jiby il (sl g yhaie OT L (SThos s sl 1) (s S5 0395 b
o (09,5 ) 0,38 S5, 5l 2 (oo Ve A G S (9 b e 0l o a0 Jlo
il byl 5 aslol o]

DAY By (Ve Ve b phons) s 09,5 sy

Sgm Ly 1o il sl 5 shie STL (SThgs s sl 1y o5 (oo Vo v 035 b
4 (@ 09)9) 035 K, 5l i (o) ¢ A Co (g b G ol o2 0 Jlo g <10
ailes byl 5 aslol )]

DA By (VermYors 5o ploanw) Gl 09,5 s J yiiS

S Ly S il sl 5 sl ST L (SThg s sl 1y md oo Ve 0355 L
4 (Alog$) 0233 K 5y (ool s A G Sy (9 b s 0l o2 0 Lo o)
e bglie 5 ailol ]




oz aalsT s caS g S v
adg) a0 JBlas Jodows c ouds a i Coro Jodome 35S0 5l Glawbl 5l e
WMLM)L.MUB.JJLQOAJPU&LAb}wsnuj‘)ﬁdjjjm)ﬁdjyubjm)

- e oolaivl o 8 ,Sles Cmo w0

Bias% = 5P ected — observed 100

exp ected

0385 (b 0 oo dgs Jolowejl 0kilg>Y (5,98 Wi .Sl s expected
ol odal sy €8s pae Sbjldl> e 0 a5 Wy Vo (5,5 Ldx (.Sl s Observed
3O Coro g CBS gy Cowl i Las sl else ail, Bloas 4y jolate a4 axgs

S0 S pll e, S

Sl pdL 9 cdo pus )lao )g.éLii.o

FUVCRREN Ct VS VIR EWWS SR Wl XY I SUUSA T SN VONWIRLIV-TE. Sl JUS 1 S SO OeY - VU Y
&y9bd sl )| Jlsas &S 1> . aslewe Imprecision (CV%) 4 Inaccuracy (Bias) !,
Sleol eBs pae g oo pae polhe o il o, Slee S dgupy g 2KioLe;T 5
el a8l alS s 0 Lis 5,50 BaS5le

b B e T« iy 5,5en 51 o (28 Sl & 5 |
slpriy Bias% = /¥oo o poe Joud bl ol 2Slas g CVR = /Y Cds pas

ol alKiole ;T solitwl 0,90 (sl o Eoi5 4 axgi L aS oud ol (sl lss 1 aiSS
J=B Ol L 90 (Jg sl i8S (LS ol oMol jlre (sl lme 5l az STl ons

Sl g0k alols Mol o a2zl e (S Jou



\A AT 0l s e g S
(Fixed Volume gl o ) aizlai o ol |, il a4 Lo jlans gyl 51 5 0
o glocal) o 7 jaue Sledbl 5l oolaiwl b ylgs co ¢ Joud Jol8 e Bias 0429 &jg0 4o
g gz |) (SOl >
c il Glpem ;0 yusd AgS 0 a5 il Az gl Wb e Gl e @il 9550 50
FdeSee e 50 ;i 9,8 ) et A4S (S (- S9dee Jlesl Sl Bl 40
Al 02leS (eesS 1) () e i 9,500 Vel 5] e Ve e 0 (e TY)

Ao (5510455 0925
2 s e s sl plal sl Jasllsios bl shons eSS
2loe 3L hoons glgil iinns g0
o 9955 e gl Joboe L g5 (oo |y Lo jloons el (2 )15 sla cnnd als ®
Sges S 361 slos o lase LI L aS0T )
Ao ElG 51 (B p 09h (o0 drogs Jlgpgpl 170 Joloe < (19,5 (oheas sl ®
A NS5l LB 5
“Tip holder” aws <S5 558455 i 03,5 e 5 5 ol (532 f o ®
e b (gt 2l (05 oo ploxl a0 Vo Bl a4y 4zl Clons L L ol jon aloe S5 4y 45)
D9 )5 yeg, « wiilwe Silicone grease el aS Loows ol por €9, 3l oo
g axzlye sleans olyem slotal; & b Jlows (LI Sletand (505 503 sl B

e OULSS
oled )1 gl ISy oy ol WlE (o0 o 4 405
S)ls aale 48 il o 45 Wl il Jsbos pon cmmlin Jons ju Sl L =Y

20,55 s slprand



Sz el T s caS g S YY

e ggiae 035)T Yo Sgi b s ol Y

o 9l (Fasy3 Caols L olse ple s oenl slo Jeloe 1S 050 o -F
920 (0ring)  Soodly ddl> g gty 9 0ol 5L (Tip-holder) ,Loow S'gi o )lagSs
09 s ke Ol L

gh AL 50 (59, sk 4 Joloe (sol> e wls 550 -0

ol Sledl pz o350 jl 2 )5 ez g5, 0 1) e Sloykeow L S0 —F

0 gid g yuo gid g piSu!
bl ale 05 1S e )8 Sl 0590 b agudg il (o AT (68]50 (2 yiege

Linearity ;yog s -
iy 5 00 i 55 ot ah L T 5 48 Sl gl 5990 e (3051 (el 5] B
S o gy S8y B 40 (6595 e Como pae e Glalejl cnl 3 0J0 0929 legid
LSl 05 1 gy oo 45 S5 oolitial 3 oo il sledslns 51 sl ol sl
5 PHO! 5« sy s ¢ o8y slbas Jod 5l ole it (3 ey il gy
B8 S cou 1) oad ol Jelge ¢ hgy ol 5l eolanwl jo b dedglore o Les ol 136
s ol paenys aiile solid glass filter (glacs gbs ild 5l ooliiwl (56l & jg0 1o
(Sl slits B (s Sl 8 b | o Al o) abln 15 s, 61
dlize Glergo Job 5o Jokomo jloslinnl b (yog2 (s (o)
Y0 zse Jsb ,3 HICN Jolowo 5l yogil 0F+ zge Jsb 53 (392 (b (op iz 12
sl 5 51agls VE+ go Jsb 1o 5 5l 5o Jso e +1-A Jsbs il Jolons ) sasil

28,5 oo oolaiul gl Sleg,Sg0



Yy @K&'e_bjb\ oS G § S

L g9 oged bglee b Cnly (oo ¢ fagill 8F - z90 Job o9 (o> (o) 2 <

09l Angd ¥ 099> (6,98 i b wslSaas Co ylew Jgloe 1 (StOCK) (gl 6 3 ¢ SOl
JERJIY OURIY T N EREN A SR PRISE PURE ) IR
=5 dged GeslSgen Gliee ST G al (oo Sy Yo A 050 ()95 i b (Jolome « (S50
o Jarloen )5 e 355 85U 0S5 &5 et on 095 3] 5t Sl
0 yed sl 6,55 iz 5 VNVF5 VA OE VY lis o) 05 oo dgs <5, T Ll
ouilgz O B 33,5 o 31,8 ((uSul,0 SO ke 5o 0ud 3b zse Job ) 0od 4 S,
a8 )3 L o (Observed) oo sanlice jlaie oylgie 4 oo 313 (6,95 lpds . wl oy
F 95

Y Sgax p0 a5 Jslowe 51 (28, OD) (5,58 @iz &8 50 50 ez (e arnle s
i L5 08 o armle (@ azgi b eid) ol sllas (e 5 olil L s 4wl
Caslo Caowy el 540

ST g (55905 i a3l +/F sgum  V/F 3, L diges 5,5 o 51 Jle sk

<d, 89 @i
\/f . If
VY X

VY &8, 40 dbiges 6,90 i (Expected) [Uasl s ,g0 lade ¢ sowl cavas X lais
pos Gl ¢ alidee Sle) sln lasl o550 (6598 @i drlre I Gy e a L (o

00,5 oo Cyeens Bias Jge 3 5l eolatul L &8, ja

Bigs = EXP ected — obsereved 100
expected

2 OmeSged Co o diged iz i) (5,9 L Coro pas e ¢ n5 Jle

Cams (o ol 1) egid oSws S



Sz el T s caS g S Yf

V-VJgue
(OD expected) (QD observed) % Bias
! 890 i odol Cuwas (5y95 i
2.075 2.094 0.91
1.66 1.663 0.18
1.245 1.259 1.12
1.037 1.017 1.97
0.83 0.826 0.48
- 0.415 -
0.207 0.212 2.1

e oA B9 2l Jgdome 5l egls ¥4 g9 Jobo 10 (09 (o oy 2 Sl
ioloee (nl and 5yb - 00,5 oo oslitul 2 55 e

PV = Jadg il Joo S0 039

P YN = Jso (oo S

el (oo ¢ 5 dlore Slosliinl b id 5o Joo (e o /oA 89 2k s sln
o SS9 i ;5 S 50 (05 (e WY (o) sk ) Jadg il VVNITAA
555 J> Jlay +/+) (Na OH)

0.13911 x0.08 =0.0111288 » 5= 11.11288 5 5 Lo~ 11.155 L

(Na OH)sgw jo calizes (slgid, ags b g il aalem ¥ oga j0 i Jslowe oyl
29 7e5T 0 zee Jsb ;0 L2 B 0.1 Qi oagamms o (o9 (o Glgsoe Jboy #/0)
L0.02 . 0.04 . 0.06 culile Uy Llgdslone as b Jlie yshunogas oy cdgm S _blia
ol 0305, dlina Bias 5 el Comiy 25 2l 1) s Jse ohos 0.005 50.01

asle cewls L gools 51,8 SV 1, 0.4 sg0> 5,95 i o axaS M3 a5 jshilen
Sled dnloe |y clale o sl 550 (5595 23 Lo

cdals Sy L=
0.02 0.463
0.04 X



YO AT 0l s e g S

“-YJgex
Jokmo clile )90 §yg LA Sy (588 @i Bias %
pmol/L i34yl )4 st ouwl
0.08 1.852 1.908 3
0.06 1.389 1.418 2
0.04 0.926 0.937 1.2
0.02 - 0.463 -
0.01 0.231 0.225 2.6
0.005 0.116 0.113 2.6

oolii ol ouwly Blog S0 Jokowo 51 egil¥Y e Zgo Jobyo o9 (o (w2 sl

D9 0

S il 4y Ve Sl boven o ) penly Slog S60 500 (Jolne ans sl n
> Jloy 10 ) S ppilgns sl b1 1 0,8 (oo 200 5 00,8 St CeleSy e 4,
e Joloen ilad g 0 A 3 0,058 lyter | Jgbne (ol il 2 )
Jloy /o) S jadlgn apul jo alisee Gload,) ags b g clls wale> ¥ sgus jo i
Job s oS 585 sl SO hlie ;0 1, 2 B 0.1 i ooguzms o (109 (b (g o
<50 100 . 150 200 cdale b Sledgloe ags b Jlio ok 0905 gy 5oyl Y+ g0
el 0333 5 dlne Bias 5 o0w] Cawds pj ls s 0 0,5 (Lo 10 425

5 Jlie aiile ol L g 00l 1,3 SOe 1, 0.4 350 (0,55 i b e alics
led dle 1) clale jo Al o )0e (5,95 i

cdale Sog Lo

50 0.493
25 X



Sz el T s caS g S \2

“-FJgex
Olog Sed Jolone cdile | sl 090 (5,58 i Sy (5,85 i Bias %
mg/L by sokel
200 1.972 2.007 1.8
150 1.479 1.486 0.5
100 0.986 0.991 0.5
50 - 0.493 -
25 0.247 0.245 0.8
10 0.099 0.095 4

Ol Cmnl gy Jg - 0sd oo slping 10 SSTas C8) e 50 jbre Cono pace s

.05.0.3 u.».:.’.: odj)’Lw JAAL”)}L.»») u,ul.w‘f ‘) )L.\.G.A

S phogid oY

e 00 Sl Gt ey Slasg ST 69 Jbore 5l osliinl b (55093 Covo (ow) 2
o, 5 sl azs o WV Ol a0 o cele Sy Son a4 | pewly Slog,S (60 5l 65
95 00le 3 p, 5 Lo 00 Lids 10,0 dlS (655,5 b e 098 i g3 b ools |3
bigs agidy Sl Gugs - 93,80 o Lo of0 ) SGpelgm dpl ) SG 0 g il
Jsome )98 iz g 0ad ho gl YO zge Jobo po Jloy o/} S 9alsm dsl SO
035 )3 (595 oz - 90,5 (o CSIE G el dl o mlty Dleg S (60
il o oK S yregid Cumo sazadilis JOYS E «f -0

Rl fogs8 (gl oo aiS (g, 5l il L (6 yegi S (ot IS
sloslainl L Cambior (omyp (rl (gl YO+ zoe Jobo (g s pae Cda)adly od
205 plamil e Glatiy SleS 28 bawg g celio b il 3 L L glone

5 gy Pl 0, Shos 4l 5 Gl ;S cgzr SRMaz o 5 laibil slge)
5 bl (o sgtias! s IRMM gl 5o Loy 5 g o Slge (sgiinns! lawgs yiegid

(WWW.Nist.gov g Www.irmm.jre/be ) .cuul oo (8 ,20lS5 ol (5355555



Yy AT 0l s e g S

Tee Job como-¥

45 Sl (g Jobo GALE ) piass sledl (Gb3)] Hekiie 4 zee Jsb one (b5
e 0 a5 )T (gl olSans

S S0 L aS aleegids il 6l (g5 e e BB g e,
ComSelhs 2 (oo 89 055 5d5Sn Vo) el geacalow Jolona 5l osliul S oo
o Sl Jodoee L il el 2agil 0F + g Jobo 10 (5595 w3 Sl (slls o5 03
OF DYD OV zos Job 10 diged ()55 LA s § 08,5 ya0 1) olSiws SO lgie
iz b zee Job i 5ol e Senl S5 pi¥).00 5 oo O3 egli 00 5 OFO
) (e Sae 232 e g @ae Job bl 2 (935 e SO el b olSws (5598
Ol egli OF 3 (6555 @iz ZSlas czsw Job Como 3579 Dy 0 45 035
Bl dales>

Bl yegid (gl a4 (g, 5l osliiwl b zge Job Cove (owyp 5SS

S i L g ceslio 6l L8 U Ldglone 51 ool by Cagly o ooyt il 3l s

28,5 ploil ¢ by

(DEIft) s y2agi5d 3 331

S5 et M (g e 4y o 5 pagiby 2Sea) 3 Wb ol ilis ) 5.
ilbise oloy Jsboys ool (Wl Qi e (5 lwl poe was e g

S Ol Jolome (250 5l 5 09903 e (Sl Ll oliws il ¢ oy p 610
4235V 0 L 0,2 Jolme 0l (555 i ¢ ol b ()] )0 (it 5 D955 )0 (gl g
b oxd S5 6558 Slada 50 jlre jeti STz 035 (oo OB (CellSs Do) LSy
casb e £0.005 G oyl

50 wlg o el Sy ae jo 01259 ol o Jedoe i ST i ol
led x5 1.259% 0.005 s5g0e



Sz WAl T s oS g 28 YA

(Stray light) aiwlesl oo ,ei-0

Wgod ¢ 5ileg S gin Jload 0ols j5ue j5 5l juf aF wiies ola s atulsSl sl o
i b ol ) S5 e i JlS gl 1, 35 85yl ISl sl i o ot
Comsbioe Sl (nl )3 398 00 0313 3 )58 jgae jae 53 (P Slzse Jsb 50 mao
005 st e 5 i L5 5l (Uil B o 5 it i) 710 uibina ol
ey 503 55855 4

Jolie )3 5 4atd S s il 55 5D o Jone Sl 1 s
Sopboe ilie (il 05 (o Gils3 gl YAB B Y+ zge b )0 jlaie ol SO

sl T=10

ou— aias g ol o3l ¢ o lod oo ool yogd 3l oS G:Le,blfw»l.oﬂ Ty
FS530,lge plw ailed (2 Iy aiwlgs U )lgil g (g ytegid (il g2 (s Wi (o0 Lesd

Do (o by, Iyl (@39 yb Il dliixe (Slod (puizrod g ol

398 il
55208 o 3l okl b ol o a8 el (53l oz slepds 51 (S 055 ok il
o TS letond 1o ygmailimgns by Lol ¢ Jolmo o iSinr slotonsd 35 5
- dgdire
L Sot il (S9, - Sl Sl jome SO J92 (Sligd &5 2 ok ke Jee ]
=) Joeyd beails ol jgd Cae yu g g glas a4 Siws Relative Centrifugal Force(RCF)

(0 X gl yokay ) . Sgice (lo (ravity) g 5l oo po wlal p 5 o axly g auloe
RCF=1.118 x 10° x r x (rpm)°

L1I8X107  (sols |3 om0 laie

P= enle s sk b gl



va

AEESTOV o5 0 g, S

75 o3lalisis il (39,0 gl Sl b ( pgme ) St siles (5 2 3 o gl e

pm

= afBo 10 490 s g ES CSpw

Sy

503 e i pl,5 g0 aliws 4 Glgts |, RCE 50 13l (658

25,000
20,000 — igg
Nomogram is based on formula [,
15.000 — below, where : 425
— RCF = relative centrifugal force [g) ggg
10,000 —= 30,000 RPM = cenfrifuge speed in revolutions (R e
20,000 per minute ——325
= Radius= distance in mm from center of — 300
6,000 — 10,000 oen_rri{uge s;_)indle o b_oﬂom of —275
= Amicon device when in rolor 250
Hirm 5,000
g TR B
118 % 107) [Radivs in mm) 200
3.000 —5] 2,000
e e 1,000 e
=] ey
2,000 —H 500 150
=] s <00 —140
=] e —130
- 200 e
- sl —1z0
1.000 — 100 T 110
il Tl —100
-
o 50 '--...,,__‘ e
.
| e
500 — 20 ]
10 ¥z
60
3
200 — £
RPM RCF Radius of Rotation (mm)

aalol g oS oo youe HUal 090 8 g Soi il glads 5l aS o oniS b cdl> opl jo

505008 @08 0l s gl 398 JSi 0 Jlie Glgiar ] oo Sy Eas pur o]

20,8

39 Lo gl

asly sl 594 2l o (Horizontal- head /Swinging- bucket) sl sl 540 ;e

- N ooliiul b Laseis slalBiole;l ;o i a5 axiws §ei yile 5l elel ¢ coli



e AT o S g S Y-

Hg2e A S Sl dgly s Jls ann o b dg) ol agly slaseas sl o
Ty 2Bk (3 890 4 o Wl oo ¢ ok yile g9 (nl S 2Bl o0 Goka ULe
D950 Y Lo g 00 sl s yiin slo )5 o1 gy0 ¢ lsp s Caaglie Cday i3 > loj 40

Gl 0y5me ey atile ) Bras £a 4 az g bl oBiilojl 5o 5ai yiile Sl
858 O yg0 oKy SPUL o zyae 28 Slaize 15 g (g Jod S8 slos iSTos

: e yile 3l oolaiul jo g SISS

ceelal a5 oy bl seas sl wls alye, IS 0 @

= g Laddg) 5las culey g oaijle ool diogl g cawlio slo gl 5l oolanl @
soka - dblos e yile oo solaiwl jo gwlul SIS 31 590 il 5l sslaiul sl adigas
3905 ¢ PLB s y l ol 0l st 39 5l il diges (sol> slaalg) gseme (s

55 Jeoo sl (i 51 055 iy i 5l 5 3 (5% sl slaaly) op0 el oY @

Joe 5l 8 30 535 25 Car sz sl ISl 5 slinad . 03,8 (5 S5l Lo

355 (5 Jo355 il salzen Jleisl Giul3dl Sle a sk il

98 il oS’ J 505 9 (5,5l

o5t 3ol 5 ol open sl b (Fogll il (2l ) §oa il (LSS Sl
- 09 plnil pasdie o)

130)5 (owyp 25 3)lge Sewl p3Y ek yUle CodsST S ol

9=l Soi il Sy Sl JagST Gy Yl Cae s Ghomins Sl ek Lo Sy

Lo 70 5l G anls oand (6165 o3Il e Gliee g 00 oy 2 LSS ole ans s JBla>



! AT 0l s e g S
= Sl 9Bl Oglite (e il L LS pla ol e pu) UAG1 5550 s pon
P ogdee pll 125 Jolre yegSL L S yile Sae

298 plwl 232 5o g 5l b jo a5 awes 18 e o ) Gek il Ji3 @

S 89, 53 45) ekl jeme 35 50 Se35 ) fesSU ol e pgate delST @
o pgate S 1 LS joi e 552 5l e 50 9 o0 Sl I l asilinan (ae
g 0ali 5l yesST

S by, g 039l it a3 9 50 90 L) Sed Nl @

S g, il 5 4l ki 25 4 s calin sl 3 1) yiegSls @

L ooges cdlool 1) ol ¢ aile coli yiegST (gg, o oold ules sae aSallin @
ol danlia adg) ot LI et e

o pdlS @i loj hlie j5 (e Ojga i (loj Sanl e 19 ke e (e
FoggyS g peats aliie slidlej yo 1) mimloy pol cnl lp 05 513 (o2 9590
il Sglate HUasil 0,90 Loy b VY e 5l s Wls dols slael . osS anslas

sl 515 aliima 5 o5 o bl IS alia b 398 s 5 Los
B acsl Hl3S 30 ol gle ceS cbale 5 aige CoasS p wlgie Lod (nl 5 aleice
)l g bl ol Lo 4y 45 il 5 000 2aS (5 ,50jll 45 _alSin
e gl a5 i Las 5 sl 9 ool s iy 35k
oais 530 L oS 5 a8 5 )18 i il 50 alg) s 0905 (s 5l (slos g aisuy
Gl 058 o 505 ojll Ioazme gl J3o O slod ¢ ) yh0 a5l ey - 99 0 (rg,
Sl o (5T oo Lo e 05 gy ole o e s Sy gyl

Sobo o
Sl 09 oo oliisl ()lo o 5l ol slos 5 sbo e Lo s ialesT el (sl

bl azgi 5 0)lee a4l (gylecr I el oolail



‘5;-'5;/, (sl&“&:-?.bj 0 CeS § S AR}

bl o0 sl Slagle o 51 YL sl s lo o2 0 ol gelans -

el Joxs 5 sl g ySom 0y 51 00,5 (g Lipo il g lo 1 =Y

oolitul (g5locr 955 5 sl shaie O 5l sl iy gy olml 5l g S sl sl Y
Ly 09 el 6l B8y S0 S sl 5l s (o0 gy Slml Sy 0 090
Dged oolazwl

S e iwles alwg ailjs, ol slod b co (55locy sloo 5l yluell (gl - F
33,5 7S v lein 09, ales

adsS ez 5o el oY cuiil oo o JgYsS s WB oS gl (g )locn 9550 0 -0
03,5 duli (5 )locn 90 miles b o @l 5 48,5 )18 Gado slezminles (s )begn

b e +0.5 (end point) SLL akis slodoles] sl Lo jlre glas olye -

Jlx

Pl Az gl 5 0)lee 4 Wb Jlosy o ol (sl

Jlgse iy ;0 Loges a5 0,0 5l (S slgn a5 &5 5 )18 655k Wb Ldlrsu -
Woled jaue ¢ ol

A dzg bogd Cud g g S ol aseie Slelw 1o )b g0 dilye, Wl Sl gles-Y
235 gy il Jlas @lite leiid Ojly a4z o dos LS g2 S

D9 el G 979 D)y5e 5D 5 (o oleyd Bk aladoe Y

29l S ailale 5,00 (55, ;e -F

é}m P Lq)./a O 499 MY—&

9319
Slae (339 ezme S ojlal jo aillys so lso g A3l (5950 « Cugb ded atile lalse



vy AT 0l s e g S

PSS Azl 5 0)lge 4 b 93l 5l e eslial (sl 5 65leSS sl

g ol Gl 5o g (Bl Condg o s s Gl Sl Hge (e j0 b gsl <)
35 B Sl g

D98 o 5 pSoll ol iy Wb gils Y

> 4 az gl L) all SasS el as B sl 098 eolatal (e gl a5 )b Y
9 (63093 b (Sl B9 b (0 10 51 (g 990 03be

W9 oailery GBI )l 4 (njos 5l 3 b (nje 90 03le g S)b F

e g oo adiize (ah 08 Sl [ Sged (g8 aladome 8l Wl |y Cews -0
D ool i 3l Cew!

ol 18 aas lawg b 1y 3565 9590 0ole—F

y doee b s a0l (ploaend Slgo (2505 &j50 50 095 a2y 4S5 5ead il 5515 -Y
g o0 ooliinl oo Ve IS5 Sojelan Jelse (65LuSly (sl - 0g0d el

Jeold 5o 0 55 sl 1S 1y 09dle sl o3 (6503l o 5| lipalol (gl -A
IS (epp 9 Mles Como (e (59 b o S lads gl eslinal b et Sl

09.0.; oKiws uﬁ...w‘,....‘ls aQ ‘BL.\B‘ ¢ yuizo uwll,.....llf c_‘>‘fc &)Jo

ST s i

a0 il e pBisleyl lardlas 5l o lears 5,900 O, 5 o LAl O
s (S o B pan 3550 4 OF 5l 090 o5l

Shogi s ool (39,5 05isd 5 (Sae Syaml ¢l Sleeds, 5l ol s sl
o0 Juitil Lo ataS ) NCCLS (glalxe « oles 4 lbs, ol 5 Szt aSilo]
c oo cod el 1) g9 Ol sl (Gl ools pb s CLST 4 a5 IS ol ool
e ool oo b 1) (acdss g 99 il ol g5 nl @ 5l 050 40

oy by, fas SuSa 4 lralll utls y jo o ymals calizeo (sl Ul

el 00wl V=0 Jgax ;o NCCLS ol gis



Sz el T s caS g S vf

“-0Jg4>

Major Classes of Contaminants
Purification Process
Dissolved Dissolved Dissolved | Particulate Micro Pyrogens
I‘on.lzed Ionized Organics Matter organisms Endotoxins
Solids Gases B
Distillation E G/P G E E E
Deionization E E P P P P
Reverse osmosis G P G E E E
Carbon P P E/G P P P
adsorption/absorption
Filtration (0.22 mm) P P P E E P
Ultrafiltration 13 P 13 E E P
E : Excelent G : Good P : Poor

ailioo ) e o glgl 5l ookl o s

Sl a o anle oS slptalesl g (glaius By, soiins gl 1T gg

oyl gl Deg Ol a5 callilejl Jseno gloigy o0 I gy

S5 o3l ale sl 5Ls 0590 Cmo (i 9 SIS ( iaS AT (g0 lse i T £g
Sl jolie

V-FJgue

BLE 1-9 NCCLS Specifications for Reagent Grade Water

Type | Type Il Type Il
Microbiological content,* colony forming units 10 10° N.A.
per mL, cfu/mL (maximum)
pH N.A. N.A. 5.0-8.0
Resistivity,t MQ per centimeter (MQ-cm), 25 °C 10 (in line) 2.0 0.1
Silicate, mg SiO,/L (maximum) 0.05 0.1 1.0
Particulate matters Water passed through N.A. N.A.
0.2-pum filter
Organics Water passed through N.A. N.A.

activated carbon

From National Committee for Clinical Laboratory Standards: Preparation and Testing of Reagent Water in the Clinical Laboratory. 3rd ed. Approved
Standard. NCCLS Document C03-A3. Wayne, PA, National Committee for Clinical Laboratory Standards, 1997.

*Microbiological content. The microbiological content of viable organisms, as determined by total colony count after incubation at 36 £ 1 °C for 14 hr,
followed by 48 hr at 25 £ 1 °C, and reported as colony forming units per mL (cfu/mL).

tSpecific resistance or resistivity.
temperature. For these specifications, the resistivity will be corrected for 25 °C and reported in MQ/cm. The higher the amount of ionizable materials, the

The electrical resistance in ohms measured between opposite faces of a 1-cm cube of an aqueous solution at a specified

lower the resistivity and the higher the conductivity.
FParticulate matter. When water is passed through a membrane filter with a mean pore size of 0.2 um, it is considered to be free of particulate matter.
Organic material. When water is passed through a bed of activated carbon, it is considered to contain minimum organic material.
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Example Cusum Calculations and Tabular
Record for Decision Limit Cusum (for
Control Material with x = 100, s = 5.0:

for Control Chart with k, = 105, k, = 95,
h,=13.5,h,=13.5)
Control
Observation Control
Number Value d; CS,; Comment
1 110 +5_— 45 Start cusum
calculation
2 100 -5 (0]
3 108 +3 +3
4 105 (0] +3
5 105 (0} +3
6 101 —4 -1 End cusum
calculation
7 96
8 105
9 101
10 101
11 111 +6 +6 Start cusum
calculation
12 102 —3 +3
13 110 +5 +8
14 107 +2 +10
15 107 +2 +12
16 107 +2 +14
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Test Delta Check Limit
Albumin 20%
Bilirubin, total 50%
Calcium, total 15%
Creatine kinase 99%
Creatinine 50%
Phosphorus 20%
Potassium 20%
Protein, total 20%
Sodium 5%
Thyroxine 25%
Urea nitrogen 50%
Uric acid 40%

From Ladenson JH. Patients as their own controls: Use of the computer
to identify “laboratory crror.” Clin Chem 1975:;21:1648-53.
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Recommended Ranges for Limit Checks

Test Low Warning High Warning
Acid phosphatase* (U/L) 0.1 10
Albumin (g/dL) 1.5 6
Alkaline phosphatase* (U/L) 5 300
Amylase* (U/L) 20 1000
Bilirubin (mg/dL) 0.2 10.0
Calcium (mg/dL) 6.5 13.0
Creatine kinase (U/L) 5 1500
Creatinine (mg/dL) 0.3 7.5
Phosphorus (mg/dL) 1.0 8.0
Potassium (mmol/L) 3.0 6.0
Sodium (mmol/L) 120 150
Urea nitrogen (mg/dL) 3 50
Uric acid (mg/dL) 1.0 12.0

Values are method dependent.
From Whitehurst P, DiSilvio TV, Boyadjian G. Evaluation of discrepancies in patients’ results: An aspect of computer-assisted quality control. Clin Chem
1975;21:87-92.
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Analytical Goals

PRECISION

Acceptable Fixed-Limit Goals
Decision Perfo?'mance, GoLs (Raxegyn SD) (Maximum Total
Analyte Level, x, CLIA '88'" x.x CLIA/4 Frase  Error) CLIA '88
Routine Chemistry
Alanine aminotransferase” 50U/L 20% 2.5 6.1 10
Albumin 3.5g/dL 10% 0.09 0.06 0.35
Alkaline phosphatase 150 U/L 30% 11 4.8 45
Amylase 100U/L 30% 7.5 4.8 30
Aspartate aminotransferase® 30 U/L 20% L5 1.8 6.0
Bicarbonate 20mmol/L 0.46°
30 mmol/L 0.69°
Bilirubin, total” 1.0mg/dL 0.4 0.10 0.13 0.40
20mg/dL 20% 1.0 2.6 4.0
Blood gas, PCO, 35mmHg 5mmHg 13 0.84 5.0
50mmHg 5mmHg 1.3 1.2 5.0
Blood gas, PO, 30mmHg 38D¢ 0.75S8D* 38D’
80mm Hg 38D 0.755D 38D
195mm Hg 3SD 0.755D 38D
Blood gas, pH 7.35 0.04 0.01 0.01° 0.04
7.45 0.04 0.01 0.01° 0.04
Calcium, total® 7.0mg/dL 1.0 0.25 0.07 1.0
10.8 mg/dL 1.0 0.25 0.11 1.0
13.0mg/dL 1.0 0.25 0.13 1.0
Chloride® 90 mmol/L 5.0% L1 0.54 45
110mmol/L 5.0% 1.4 0.66 55
Cholesterol, total® 200mg/dL 10% 5.0 6.0 20
Cholesterol, high-density 35mg/dL 30% 2.6 1.3 10.5
lipoprotein
65mg/dL 30% 4.9 23 19.5
Creatine kinase” 200U/L 30% 15 23 60
Creatine kinase, MB 13ug/L 38D 0.75SD 1.2 38D
isoenzyme
Creatinine 1.0mg/dL 0.30 0.08 0.02 0.30

3.0mg/dL 15% 0.11 0.07 0.45
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Perfotmance, W (Maximum Total
Analyte Level, x. CLIA ’88'* x. X CLIA/4 Fraser’ Error) CLIA ’88
Routine Chemistry—Cont’d
Glucose® 50mg/dL 6.0 1.5 1.7 6.0
126 mg/dL 10% 3.15 4.2 12.6
200mg/dL 10% 5.0 6.6 20
Iron 150 pg/dL 20% 7.5 20 30
Lactate dehydrogenase 300U/L 20% 15 13 60
Lactate dehydrogenase 100U/L 30% 7.5 3.8 30
isoenzymes
Magnesium 2.0mg/dL 25% 0.13 0.04 0.50
Phosphate, inorganic 4.5mg/dL 0.19
Potassium® 3.0mmol/L 0.50 0.13 0.07 0.50
6.0mmol/L 0.50 0.13 0.14 0.50
Protein, total” 7.0g/dL 10% 0.18 0.10 0.70
Sodium® 130 mmol/L 4.0 1.0 0.52 4.0
150 mmol/L 4.0 1.0 0.60 4.0
Triglycerides 160 mg/dL 25% 1 17 40
Urea nitrogen” 27.0mg/dL 9% 0.6 1.7 24
Uric acid 6.0mg/dL 17% 0.25 0.26 1.02
Endocrinology and Related Markers
11-Deoxycortisol 8.0ug/L 0.86"
17-OH Progesterone 0.5pug/L 0.073¢
Aldosterone 15ng/dL 22
30ng/dL 44
Androstenedione 260ng/dL 15
CA 15-3 25U/mL 0.73
CA 125 35U/mL 24
CA 549 11U/mL 0.5
Carcinoembryonic antigen 5ng/mL 0.23
Chorionic gonadotropin 251U/L 3SD 0.75SD
10,0001U/L 38D 0.75SD
Cortisol 5ug/dL 25% 0.31 0.53 1.25
30pg/dL 25% 1.88 3.15 7.5
C-peptide 37ug/L 1.7
Dehydroepiandrosterone 2000 pg/L 34
sulfate
4500 ug/L 77
Estradiol 60ng/L 6.8
450 ng/L 51
Follicle-stimulating 10U/L 0.51
hormone
95U/L 4.8
Luteinizing hormone 6U/L 0.44
55U/L 4.0
Prolactin 15ug/L 0.53°
200 ug/L 7.0°
Prostate-specific antigen 2ug/L 0.14
T; uptake 25% 3SD 0.75SD 3SD
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Performance, Gons (Maamun S0) (Maximum Total
Analyte Level, x. CLIA ’88'* x.x CLIA/4 Fraser’ Error) CLIA ’88
Endocrinology and Related Markers—Cont’d
Testosterone 90ng/dL 4.0
1000 ng/dL 44
Thyroid-stimulating 0.3mIU/L 3SD 0.75SD 0.030 3SD
hormone
5.0mIU/L 3SD 0.75SD 0.50 3SD
Thyroxine, free 0.8ng/dL 3SD 0.75SD 0.023¢ 3SD
4.0ng/dL 3SD 0.75SD 0.11° 3SD
Thyroxine, total 3.0pug/dL 1.0 0.25 0.09 1.0
13pg/dL 20% 0.65 0.39 2.6
Transferrin 375mg/dL 5.6
Triiodothyronine 80ng/dL 3SD 0.75SD 3.5 3SD
200ng/dL 3SD 0.75SD 8.8 3SD
Toxicology and Therapeutic Drug Monitoring
Alcohol, blood 0.10g/dL 25% 0.006 0.025
Carbamazepine 8mg/L 25% 0.50 0.51" 2.0
12mg/L 25% 0.75 0.77° 3.0
Digoxin 0.8ug/L 0.20 0.05 0.03' 0.20
2.0ug/L 20% 0.10 0.08" 0.40
Ethosuximide 40mg/L 20% 2.0 2.08 8.0
100 mg/L 20% 5.0 4.98 20.0
Gentamicin 10mg/L 25% 0.6 2.5
Lead, blood 10ug/dL 4.0 1.0 4.0
40pg/dL 4.0 1.0 4.0
Lithium 0.5mmol/L 0.3 0.08 0.02' 0.3
1.5mmol/L 20% 0.08 0.06' 0.3
Phenobarbital 15mg/L 20% 0.75 0.33f 3.0
40mg/L 20% 2.0 0.88' 8.0
Phenytoin 10mg/L 25% 0.6 0.36" 2.5
20mg/L 25% 1.2 0.72f 5.0
Primidone 5mg/L 25% 0.3 0.56% 1.3
12mg/L 25% 0.75 1.36% 3.0
Procainamide 4mg/L 25% 0.25 1.0
20mg/L 25% 1.25 5.0
Quinidine 7mg/L 25% 0.45 1.8
Theophylline 10mg/L 25% 0.63 1:1° 2.5
20mg/L 25% 1.2 2.2f 5.0
Valproate 50mg/L 25% 3.1 3.2 12.5
100 mg/L 25% 6.2 6.4' 25
Hematology
Cell identification 90% consensus
Erythrocyte count 4.5M/uL 6% 0.07 0.07 0.27
5.9M/uL 6% 0.09 0.09 0.35
Fibrinogen 150 mg/dL 20% 7.5 8 30
Hematocrit 35% 6% 0.53% 0.49% 2.1%

50% 6% 0.75% 0.70% 3.0%
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Perfo':mance, EUAT (Maamun SD) (Maximum Total
Analyte Level, x, CLIA ’88' x. X CLIA/4 Fraser  Error) CLIA 88
Hematology—Cont’d
Hemoglobin 12g/dL 7% 0.21 0.17 0.84
17g/dL 7% 0.30 0.24 1.19
Leukocyte count 3.5K/uL 15% 0.13 0.19 0.52
11K/uL 15% 0.41 0.58 1.65
Partial thromboplastin time 40s 15% 1.5 6.0
Platelet count 50K/uL 25% 312 2.3 12.5
500K/uL 25% 31.2 23 125
Prothrombin time INR 3.6 15% INR 0.14 INR 0.54
White cell differentiation 3SD 3SD
Immunology
Alpha,- antitrypsin 80mg/dL 3SD 0.75SD 3SD
Alpha-fetoprotein 10pg/L 3SD 0.75SD 3SD
Antinuclear antibody 2 Titers or + 1 Titer
Antistreptolysin O 2 Titers or £ 1 Titer
Antihuman R/N R/N
immunodeficiency virus
Complement C3 100mg/dL 3SD 0.75SD 2.6 3SD
Complement C4 20mg/dL 3SD 0.75SD 0.9 3SD
Hepatitis (HB,Ag, anti-HB,, R/N R/N
HBAg)
IgA 400 mg/dL 3SD 0.75SD 10 3SD
IgE 200IU/mL 3SD 0.75SD 3SD
1eG 500 mg/dL 25% 31 12 125
2000 mg/dL 25% 125 46 500
IgM 300 mg/dL 38D 0.75SD 9.0 3SD
Infectious mononucleosis 2 Titers or 1 Titer
Rheumatoid factor 2 Titers or 1 Titer
Rubella 2 Titers or = 1 Titer

R/N, Reactive/nonreactive.
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Appendix A. Quality Control Protocol Flow Charts

Disk Diffusion Daily Quality Control Testing Protocol

| Test daily (Section 15.5.1) J

|
{ |

<3 out of 30 tests out of >1 out of 20 tests out of
range range

Corrective Action -
(Section 15.6)

|
| }

Continue
daily
testing.

Reason for error obvious ~ Reason for error not obvious
Retest the same day. Immediate Corrective Action

- (Section 15.6.2.1)

l

Retest the same day and monitor for 5

Results in

range—
continue consecutive days.
daily testing. ~ N '
All results in range Any results out of range

Additional Corrective
Action (Section 15.6.2.2)

Continue
daily
testing.

Investigate
possible
sources of
error.

®Clinical and Laboratory Standards Institute. All rights reserved.
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Volume 26 M2-A9
Appendix A. (Continued)
Disk Diffusion Weekly Quality Control Testing Protocol
Demonstrating Satisfactory Performance
(Section 15.5.2.1) i
v
< 1 out of 20 or < 3 out of 30 results out of range
Implement weekly testing.
i
Any result out of range
Corrective Action
(Section 15.6)
I
¢ 1
Reason for error obvious Reason for error not obvious
Retest the same day. b ~N
1
! v
Results out of range . =
Immediate Corrective
Action (Section 15.6.2.1)

Results in range

v

. Retest the same day and monitor for
5 consecutive days.
1

Return to
weekly
testing.

Any results out of range
All results in range 4 ¢ &

Additional Corrective Action
(Section 15.6.2.2)

v

Investigate
possible
sources of
error.

31

©Clinical and Laboratory Standards Institute. All rights reserved.
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Table 3. Acceptable Limits for Quality Control Strains Used to Monitor Accuracy of Disk Diffusion
Testing of Nonfastidious Organisms (Using Mueller-Hinton Medium Without Blood or Other
Supplements)

Escherichia Staphylococcus | Pseudomonas Escherichia
Antimicrobial Disk Content coli aureus aeruginosa coli
Agent ATCC" 25922° ATCC* 25923 ATCC"27853 | ATCC®35218°

Amikacin 30 g 19-26 20-26 18-26 -
Amoxicillin-clavulanic acid 2010 pg 18-24 28-36 - 17-22
Ampicillin 10 ug 16-22 27-35 6
Ampicillin-sulbactam 1010 pg 19-24 29-37 - 13-19
Azithromycin 15 ug - 21-26 - -
Azlocillin 75 ug - - 24-30 -
Aztreonam 30 ug 28-36 23-29 -
Carbenicillin 100 pg 2329 - 18-24 -
Cefaclor 30 ug 2327 27-31 - -
Cefamandole 30 ug 26-32 26-24 - -
Cefazolin 30 ug 2127 29-35 - -
Cefdinir Sug 24-28 25-32 - -
Cefditoren 5ug 2228 20-28 - -
Cefepime 30 ug -7 23-29 24-30 -
Cefetamet 10ug 24-29 - - -
Cefixime 5ug 2327 - - -
Cefmetazole 30 ug 26-32 25-34 - -
Cefonicid 30 ug 2529 22-28 - -
Cefoperazone 75 ng 28-34 24-33 23-29 -
Cefotaxime 30 ug 2835 25-31 18-22 -
Cefatetan 30 ug 28-34 17-23 - -
Cefoxitin 30 ug 2329 23-29 - -
Cefpodoxime 10ug 23-28 19-25 - -
Cefprozil 30 ng 21-27 27-33 - -
Ceftazidime 30 ng 25-32 16-20 2229 -
Ceftibuten 30 ug 27-35 - - -
Ceftizoxime 30 ug 30-36 27-35 1217 -
Ceftobiprole 30 g 30-36 26.34 24.30 -
Cefiriaxane 30 ug 28-35 22-28 17-23 -
Cefuroxime 30 ug 20-26 27-35 - -
Cephalothin 30 ug 15-21 29-37 - -
Chloramphenicol 30 ug 2127 19-26 - -
Cinoxacin 100 ug 26-32 - - -
Ciprofloxacin Sug 30-40 22-30 2533 -
Clarithromycin 15 ug - 26-32 - -
Clinafloxacin Spug 3140 28-237 27-35 -
Clindamycin® 2ug - 24-30 - -
Daptomycin® 30 ug - 18-23 E -
Dirithromycin 15 ug - 18-26 - -
Doripenem 10 ug 28-35 3342 29-35 -
Doxyeycline 30 g 18-24 2329 - -
Enaxacin 10 ug 28-36 22-28 22-28 -
Ertapenem 10ug 29-36 24-31 1321 -
Erythromycin® 15 ug - 22-30 - -
Fleroxacin 5ug 28-34 21-27 12-20 -
Fosfomycin® 200 pg 22-30 25-33 - -
Garenoxacin Spug 28-35 30-26 19-25 -
Gatifloxacin Spg 30-37 27-33 20-28 -
Gemifloxacin Spg 28-36 2733 19-25 -
Gentamicin’ 10 ug 19-26 19-27 16-21 -
Grepafloxacin Sug 28-36 26-31 20-27 -
Imipenem 10ug 26-32 - 20-28 -
Kanamycin 30 ug 17-25 19-26 - -
Levofloxacin Sug 29-37 2530 19-26 -
Linezolid 30 ug - 25-32 - -
Lomefloxacin 10 ug 27-33 23-29 22-28 -
Loracarbef 30 ug 2329 23-31 - -
Macillinam 10 ug 24-30 - - -
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Escherichia Staphylococcus Pseudomonas Escherichia
Antimicrobial Disk Content coli aureus aeruginosa coli
Agent ATCC™ 25922° ATCC® 25923 ATCC" 27853 ATCC*35218°

IMeropenem 10 ug 28-34 29-37 27-33 -
Methicillin Eug - 17-22 - -
Mezlocillin 75 ug 23-29 = 13-25 =
Minacycline 30 ug 19-25 25-30 = o
Moxalactam 30 ug 28-35 18-24 17-25 -
Moxifloxacin 5ug 28-35 2835 17-25 -
Nafcillin 1ng - 16-22 = =
Nalidixic acid 30 ug 22-28 - - -
Metilmicin 30 ug 22-30 2231 17-23 -
Nitrofurantoin 300 ug 20-25 18-22 - -
Norfloxacin 10 ug 2835 17-28 2229 =
Ofloxacin S g 2923 24-28 17-21 =
Oxacillin 1 ng % 18-24 - -
Penicillin 10 units - 26-37 - -
Piperacillin 100 ug 24-30 - 25-33 12-18
Piperacillin-tazobactam 100110 ug 2430 27-36 2533 24-30
Quinupristin-dalfopristin 15 g = 21-28 = =
Rifampin 5 ug 810 26-34 - -
Sparfloxacin 5ug 30-38 27-33 21-29 -
Streptomycin 10 ug 1220 14-22 2 2
Sulfisoxazole? 250 ug or 300 ug 15-23 24-34 - -
Teicoplanin 30 ug E 1521 - -
Telavancin 30 ug 16-20 - -
Telithromycin 15 ug = 24-30 - -
Tetracycline 30 ug 18-25 24-30 5 e
Ticarcillin 75 ug 24-30 - 2127
Ticarcillin-clavulanic acid 75/10 ug 24-30 29-37 20-28 21-25
Tigecycline 15 ug 20-27 20-25 9-13 -
Tobramycin 10 ug 18-26 19-29 19-25 -
Trimethoprim® 5 g 21-28 19-26 - -
Trimethoprim-sulfamethoxazole? 1.258/2375 ug 23-29 24-32 - -
Trospectomycin 30 ug 10-16 15-20 - -
Trovafloxacin 10 ug 29-36 29-35 21-27 -
Vancomycin 30 ug = 17-21 - -

NOTE:

]

Information in boldface type is considered tentative for one year.
Footnotes

ATCC is a registered trademark of the American Type Culture Collection

Careful organism maintenance is required; refer to M2-A9, Section 15.3.

When disk approximation tests are performed with erythromycin and clindamycin, S aureus ATCC® BAA-977 (containing
inducible ermA-mediated resistance) and 5. aureus ATCC® BAA-976 (containing msrA- mediated macrolide-cnly effiux) are
recommended for quality assessment purposes (e.g , training, competency assessment, or test evaluation). 5. aureus ATCC®
BAA-977 should demonstrate inducible clindamycin resistance (i.e., a positive D-zane test), while S. aureus ATCC® BAA-9T6
should not demonstrate inducible clindamycin resistance. 5. aureus ATCC® 25923 should be used for routine quality control
(2.g., weekly or daily) of enythromycin and clindamycin disks using standard Mueller-Hinton agar.

Some lots of Mueller-Hinton agar are deficient in calcium and give small zones.

The 200-pg fosfomycin disk contains 50 pg of glucose-6-phosphate.

For control limits of gentamicin 120-ug and streptomycin 300-ug disks, use Enterococous faecalis ATCC® 29212 (gentamicin:
16 to 23 mm; streptomycin: 14 to 20 mm).

These agents can be affected by excess levels of thymidine and thymine. See M2-A9, Section 7.1.4 for guidance should a
problem with quality control occur.
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Table 3A. Acceptable Limits for Quality Control Strains Used to Monitor Accuracy of Disk
Diffusion Testing of Fastidious Organisms

Haemophilus H. philus Neisseria Strep
Antimicrobial Disk Content influenzae influenzae gonorrhoeae pneumoniae
Agent ATCC™ 49247° ATCC® 49766 ATCC" 49226 ATCC*49619°
Amoxicillin-clavulanic acid” 20/10 pg 15-23 = - -
Ampicillin 10 ug 13-21 = - 30-36
Ampicillin-sulbactam 10010 pg 14-22 = E -
Azithromycin 15 ug 13-21 = = 18-25
Aztreonam 30 ug 30-38 - - -
Cefaclor 30 ug i 2531 3 24-32
Cefdinir Sug - 24-1 40-49 26-31
Cefditoren 5ug 25-34 — 7 27-35
Cefepime 30ug 25-31 = 37-46 28-35
Cefetamet 10 ug 23-28 = 3543 -
Cefixime E g 25-33 = 37-45 16-23
Cefmetazole 30 ug 16-21 - 31-36 -
Cefonicid 30 ug = 30-38 = -
Cefotaxime 30ug 31-39 - 38-48 31-39
Cefotetan 30ug - - 30-36 -
Cefoxitin 30 ug = = 33-41 -
Cefpodoxime 10 ug 25-31 - 35-43 28-34
Cefprozil 30 ug - 20-27 - 25-32
Ceftazidime 30 ug 27-35 - 3543 -
Ceftibuten 30ug 29-36 = 3 -
Ceftizoxime 30ug 29-39 = 42-51 26-34
Ceftobiprole” 30 pg 2836 3038 - 33.39
Ceftriaxone 30 ug 31-39 = 39-51 30-35
Cefuroxime 30 ug - 28-36 3341 -
Cephalothin 30 ug 5 = - 26-32
Chloramphenicol 30 ug 3140 = % 23-27
Ciprofloxacin 5ug 34-42 = 48-58 -
Clarithromycin 15 ug 11-17 - - 25-31
Clinafloxacin 5ng 34-43 - - 27-34
Clindamycin 2 g = = - 19-25
Daptomycin® 30 ug . s : 19-26
Dirithromycin 15 ug z - . 18-25
Doripenem 10 ug 21-31 = 5 30-38
Enaxacin 10 ug = = 43-51 -
Ertapenem 10 ug 20-28 27-33 = 26-35
Erythromycin 15 ug 5 = ¥ 25-30
Fleroxacin Sug 30-38 2 43-51 -
Garenoxacin Sug 3341 = = 26-33
Gatifloxacin Sug 3341 = 45-56 24-31
Gemifloxacin Sug 30-37 = = 28-34
Grepafloxacin 5 pg 32-39 = 44-52 21-28
Imipenem 10 ug 21-29 - - -
Levofloxacin g 3240 = - 20-25
Linezolid 30 ug = o 2 25-34
Lomefloxacin 10 ug 3341 = 45-54 -
Loracarbef 30 ug - 26-32 - 22-28
Meropenem 10 ug 20-28 - - 28-35
Maxifloxacin Sug 31-39 - - 25-31
Nitrofurantoin 300 ng - - = 23-29
Norfloxacin 10 ug : - - 15-21
Ofloxacin Sug 31-40 = 43-51 16-21
Oxacillin 1 ng - - - <12
Penicillin 10 units. - - 26-34 24-30
Piperacillin-tazobactam 10010 pg 33-38 - - -
Quinupristin-dalfopristin 15 ug 15-21 - - 19-24
Rifampin S g 2230 = - 25-30
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Haemophilus Haemophilus Neisseria Streptococcus
Antimicrobial Disk Content influenzae influenzae gonorrhoeae pneumoniae
Agent ATCC" 49247° ATCC" 49766 ATCC" 49226 ATCC® 49619°
Sparfloxacin 5 ng 32-40 5 4351 21-27
Spectinomycin 100 pg - - 23-29 -
Telavancin 30 ug = = - 17-24
Telithromycin 15 ug 17-23 - - 27-33
Tetracycline 30 ug 14-22 - 30-42 27-31
Tigecycline 15 ug 23-31 = 30-40 23-29
Trimethoprim-sulfamethoxazole 1.25/23.75 ng 24-32 = z 20-28
Trospectomycin 30 ug 22-29 - 28-35 -
Trovafloxacin 10 ug 32-39 = 42-55 25-32
Vancomycin 30 ug = 2 % 20-27

Disk Diffusion Testing Conditions for Clinical Isolates and Performance of Quality Control

QOrganism Haemaphilus influenzae Neisseria gonorrhoeae Streptococci and
Neisseria meningitidis

Medium Haemophilus Test Medium GC agar base and 1% defined | MHA supplemented with 5%

growth supplement. The use defbrinated sheep blood

of a cysteine-free growth

supplement is not required for

disk diffusion testing.
Inoculum Direct colony suspension Direct colony suspension Direct colony suspension
Incubation Characteristics 5% COyz; 16to 18 hours; 35 °C | 5% COgz; 20 to 24 hours; 35 °C | 5% COxz 20 to 24 hours; 35 °C

NOTE:

Information in boldface is considered tentative for one year.

Footnotes

a.  ATCC is a registered trademark of American Type Culture Collection.

b. Despite the lack of reliable disk diffusion interpretive criteria for 5. pneumoniae with certain p-lactams, Streptococcus
pneumoniae ATCC® 49619 is the strain designated for quality control of all disk diffusion tests with all Strepfococsus spp.

c.  When testing Haemaphilus on HTM, the acceptable limits for QC strain E. coli ATCC® 35218 are 17 to 22 mm for amoxicillin-

clavulanic acid when incubated in ambient air.

d. Either H. influenzae ATCC" 49247 or 49766 may be used for routine quality control testing.

e.  Some lots of Mueller-Hinton agar are deficient in calcium and give small zones.

. Deterioration in oxacillin disk content is best assessed with QC organism Staphylococcus aureus ATCC® 25923, with an
acceptable zone diameter of 18 to 24 mm.




\YF

S gRslT s caS g S

‘.a'_.
T T I :
S b 8 : cion -
i
! L
! : : i
B 3 Y N SR S N DR EOE S Sk
Y 4 . ! 3
oo i i i i :
ooy L : : : ; :
: b R : _. I
H ! : i i
; : 7
! i |-
i i H
: - S - i
N ..____;..V.V_ EIPSLAL S A\ : — .

ot d

osed £ 4V~
o R

L

i W W
Yo \Z. Ace

A LA
Bae Lo




Qualitative A5 slgwslo }T CukeS J g5

o lad e b e b (gall g casid (6 b2 dolie gl S LgLQfJ.,{Lo)'T
Poged az gl hd SIS Al leds, cnl jlesliiul )50
5 959,52 L o1 5l 255 25 L analz 6,50 (sl o8 (6 SULse slotolojl -

VDRL uile 35,5 1,8 0l 5,50 2l

bl s b sl pasis 6l (Il Slaaline ol pasets gledolojl -Y
St 5l g Sl (S lalo3T 5 4 azgily - 09,5 (sleitS aiile Wig) o0 IS, ol
sl sl 5l gl sletalejl 4

letalejl o abline cletaSTly 5 (50T STyil oo s 4 425 b (rizran
Jlie Glstmr 0l oo (ol (0l sl plonil o ot 1 g Liamy «Sy5505 50
Lols ¢ IdsS5 3 Loyt 5 10 50y ¢ e Y59 Dol L Shosg (235 51 ST
ko ol skogr (et (6l ) (6956 slotalojl plosl

4295 by Wgye0 HI0 paits b (6,80056 sletalesl al sy ol slotalosl Y
s L5 20 o0 0jl] Sy 4 YU positive predictive value ¢ og colais!
sl RIBA . VDRL a_6 oI, FTA — ABS 65,5 ol sledlie aplas 3551 |, _oabsd

Awd Bosla sl Neutralization jig e C cuile aseis

2ls 4z g 5 3)le 4wl (&S Sletulesl kSl plsabl ol

= ok Cwl y L 0gd ool saie g Cade Gl S I G G 0 0 @
(Sl g L 65l J35) Sos e 5 Satte ladiged ¢ S5 31 sled S
Digd iolesl

$9) Sl oo 5 ol Joalligiws L @llae oSl oolitul 5 (o)l Ll s @
20,8 Cole,y ds

o PH o slee o5 jls cdlss ool il o581 Jlas! jzaSly o a5 Jolge @
g cale, Ladiges 5 lgh e o 5 (shaking) coolis &5 o ¢ Las ¢ ol il



‘5;..'.‘.(2 ‘Slpl:.‘:.g.b)i)a cuaS g S \Y-

Sl a1 5 L s Prozone « Hook effect ;5 Jloz>!

g a5 Detection limit aisbe cuS Slaswe 4 @

WWgd dngd 030 Oy el S i re @

g (o S S g gl sl a5l od e

23,5 plosl censlio gty Gialojl €55 Gobol  dised SIS 5 s pSaises @

8590 b ol 5 ol 4zt g oolaiwl cunlin 4593558 SITF iolejl 0,50 0 @

D¢l fs)l-d



YO References

References

1.Burtis C.A , Ashwood E.R , Burns D.E , TIETZ Textbook of clinical
chemistry and molecular diagnostic , Fourth edition , Saunders ,
2006 , pp.485-523

2.Burtis C.A , Ashwood E.R ,TIETZ Textbook of clinical chemistry,
Third edition , Saunders , 1999, pp3-16

3.McPhersonR.A, PincusM.R , Henry's Clinical Diagnosis and
Management by Laboratory Methods, SAUNDERS ELSEVIER
,2006,pp.99-110

4.Fraser C.G, Generation and application of analytical goals in
laboratory medicine, Ann.1".super.sanita. vol.27,N.3(1991).pp.369-
376

5.Badrick T , Quality leadership and quality control, Clin Biochem Rev
Vol 24 August 2003/pp.81-3

6.Ricos C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jimenez
CV, Minchinela J, Perich C, Simon M. "Current databases on
biologic variation: pros, cons and progress.”" Scand J Clin Lab
Invest 1999;59:491-500

7. Westgard J .0 , QC - THE IDEA, 2000 available from
www.westgard.com

8 Westgard J.O , MULTIRULE AND "WESTGARD RULES": WHAT
ARE THEY? 2005 available from www.westgard.com

9.Westgard J .O , "Westgard Rules" Multirule Worksheets, 2006,
available from www.westgard.com

10. Barry P.L, QC - THE LEVEY-JENNINGS CONTROL CHART 2000
available from www.westgard.com




Sz el T s caS g S \YE

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.

21.
22.

23.
24.

25.

26.

NCCLS Document C24-A2 Vol. 19 No. 5 Statistical Quality Control
for Quantitative Measurements: Principles and Definitions;
Approved Guideline—Second Edition, February 1999

NCCLS Document EPI3- R Laboratory Statistic — Standard
deviation : A Report, Agust 1995

CLSI Document M2-A.volume 26, Performance Standards For
Antimicrobial ~ Susceptibility Tests. Approved Guidline Eighth
Edition, 2006

NCCLS Document C03-A3;. Preparation and Testing of Reagent
Water in the Clinical laboratory , Approved Guideline. 3rd ed. ,1997
Heuck , El- Nageh ,Basic Quality assurance for intermediate and
peripheral Laboratories,Second edition, WHO Regional Publications,
2002

Lewis S.M ,Quality Assurance in Hematology , WHO/ LAB/1998
Guidelines on Standard Operating Procedures for HAEMATOLOGY-
Microscope-WHO Regional Office for South-East Asia 2007 Last
update : 27 April 2006

BAIN.B.J, BLOOD CELLS, A Practical Guide, 3th edition, 2002
Dacie ,Lewis, PRACTICAL HEMATOLOGY, 10" edition, 2006
CLSI Document EP12-A Vol. 22 No 14 User Protocol for Evaluation
of Qualitative Test Performance; Approved Guideline 2002
Isenberg ,Essential Procedures for Clinical Microbiology -1998
Koneman Color Atlas and Textbook of Diagnostic Microbiology ;
Fifth Edition ;Wiliams& Wilkins , 1997

Basic Laboratory Procedures in Clinical Bacteriology; WHO ; 1992
Basic Laboratory Procedures in Clinical Parasitology; WHO ; 1991

CLSI Document M28-A2 Procedures for the Recovery and
Identification of Parasites From the Intestinal Tract; Approved
Guideline - Second Edition, 2005

National Committee for Clinical laboratory Standards: Quality
assurance for commercially prepared microbiology culture media;
Approved standards; Thrid Edition. NCCLS document M22-A3.
USA, 2004

27. Mahon CR. Manuselis. Text book of Diagnostic Microbiology Ed.
2.W.B Saunders Company .2000



o S il 4

e RS T T R T T ] iRy e P T R

=t

TLGPPSEhTGbL T L) b T

T

L=

=
i . ¢

il 2-L59-95E-h9kL NASI




	1.jpg
	2.pdf
	3.jpg

