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rfldlmn.lnn l tr{mficeut r u|G nllct'rrl.;:.
i,lUlftl0tl Fr'.'e photcter llltt|tnlnll
d{oonlrhord0mmirrsxrtltrnn l|nequ
. d , , - i- - .-nos'r rmtrrolun{l lrf,qtrtfl}tflrntuonrun

oDutllltotnlt|Hlt lffilulrfln1ltrn1|lto{
. dd.

1i I tflmlrfr)n1ifiltlm r tg|rlfffld Flase
AtphotoEtry lrlDqdfiln3n181irrurnU

It9al I tBr|n, l||ltrliu 140/5 [Eq/L lhuils
;.. d 30. !'6

I tnl|nfrt5tn1rto{ 1t | ruxoDn na{lft.lrlnn; -..
n l1ltemt l mounot m lfi1Y)m I tultltlfr
daa;x rrhl r rruffil1rm1rl mflld$|nm rorn'll
o1Lrfrlfl|lrurlnrfl'l't 151 olno'llr I tl|!|lno,l

3.nrt|glnutrnm{mn,ll 0,2 EBq/L unc.;t
Rtr,l I ltflD 4-5f I Mllcam I 

'lu|.lftliu 
lod
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l oncscu'lllmtlulrllnr|lulcmf,{ nlo||

1.0 uEC/L

rlRff)n1lo1|rnn
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lbetrct Evaluation of FIare Pho-

tcter in lftast.Esrt of LitIriLE.
chair€rIta T ard NiEwlg R.

lbe deterninatiqr of Li c\onoentra-

tiqtg ir blood or senn gbould be

correctly perforued becanrse thera-
peutic doee is neaxly to tordc. It
Haa fotad ttnt using flane photop-
ter for Li detelminatidt the emis-

siqr fr@ sodiuu r*as very strqrg
and Hould stt glightly to the r'ela-
tiveJ.y reak liudrm siEF|al. ltis
r'eport is to strdy interfering ef-
fect of sodirn prcsernt in biologi-
cal status on various corpentra-
tions of lithirm by this lethod,
lhe result shored that the Ethod
has sati.sfactory reliability when

using sodiu/potassir.n of 14Ol5 nEq

/L as lithirn zero solution. ltre
r€lative errprs of Li

r€adings r.ere e)rcded 151 if the
concentration were below O,2 nBq/lL

ard erFors were r€duced to 4-5t
drile higher level or serla Li
level rrere gr€ater than f.O nEq/L.

lte arrtlors su8geat€d tlat flam
. pbotrctry could be oqfidently
used for canu.ing Li rn setlm
saryIea of 1atients furirg psydro-

therzry. ([efrprd: Lithirr, SoditD,
kychotnerapy) hill OrianA lhi Al{t

1989; 22: ?5-81.
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hirua T 'ir xi-r4 B

n r:ldR r fiulinmfitt'lutroiolio rrni"
-depression qcn:cfirtfon6 tfiodtn:n

ot ;d
a1lq'ltri36n fl I t1uti1tr 1|Slxo fflu1on1t'|ll
m1ll I ?lU{ (precision) [nc6nl1lflno0{

. J "';( accuracy) t l.tu{l{o 1ou}lx1unl5'li t 610{

Atonj.c absorption q)ectrophotoneter
d.t

(AAS ) qc&e1'll| I ?|U{ tlflcO']1l|nnOD.lOfl11
;t

tFno{ Flane photoneter (FP)(r-3) lto

ruo.l{t1n AAs utlfrtult{ x11}1t40\t 0rlan1t
3

fl 1'roflunf,lu6lurflurjsu r $Fllxu lxdlmindo
mmlild n1tqfi Ion se.Lective elec-

-itrode ( ISE) 'lulhqtruxn1l 5U'tJ5.t t flo'lr4

d1min1ioa11x I fx#urnrioou.turnrnlr td. 3^. ,
l.tR',luIuol1Nt4{ R I lluNolu InNRnll'loo11lr

; a _ , .i.
r ?rNlu 0'tBoDuolu I 010{Noo{ nn'llnxfl oqln

". ";tfttst4o1{9 nuu{lwnnxonol't n! (. } lnsrn
'l&f,0oonD{nu I mo{ FP(!) DU1{lina1{

5'lU$1lli0{ Lew Unl lbtz ( 2 ) ml,l1nll
olmrloGNrr6 r fi urlufiirtnr r oio.r rp lfi

. oaa' r, , J l
NRInR t OU'l flU1E}l'li AAS ll6o11tl t lltl$61'l. c3n1'l l1.tu t{ln11$ r 6Bmun'lu'l6n1rn51q 1

6 r fiurrd rcaGmnos.rld rAaxfif,{fiurufi1
, d , z or

0u1{ q3 I }{ln1D',luloitfl I t18I I nn|log [0q1n! ""5'tU'l lUUUlOtliO'l'lll I UInUnD{11 t Oux'lui'l{

103-164 rdEq/L luf,1lnrn1ufilfiUx 2 nEq

zL r fil.r:gdur 6ur6tu"rrl r fiBrfioiruiilnrr
rirlrlf,ilrcruli.u.rruf,r'rqiorcft6 r fi urnu
di ., . i e .;
dlNJo{Ntl,)ultmo u,r r l.llllr u orj}llnfl I au{ nu

-it" z,a
lsqu}| I Ul.lHts ( 6 ) l1u\t1Utl'1oflfll'lilnl0{

flrynrnunxu D,0ld r ouN dlutt 9U0'r1N l fll.ttlll
<i ai A ;d ,

I CRgn0{tlNlhe (140 nBq,/L) (? ) vlll{Rsnc - i ,-
nltel'lqR I mu$n{ |l9{30u|.nq tcal. .lilnr

a -"i c. i o , i.qun{5ceutl]uutfi llottf,a{h{a, 1xu1 lionD
rD{n1rldl#D{ Fp .tunlrorlqio l frorhu

rali,tunrrine'rlltnnlrrhm.tufithul5aie
no1

inl*i8mr
a aJ

m0mf 'l tftl1cn tll|ourno qlnl{1tnq1n

rn'u#uurururorlfroo t:{rtr,r;nnnr:rr
uoi l tfl{'lux unsdlrnulU nanic-depres-

It

sive psychosis nnlR{ loiunlllntn
o'luflIfiUl| qlnlt{}tu1u'lndluth{ q{$10

tiu{,lur l'tu1u 4 t1u
ia1ft18{lm Kli}la Flane Phot@eter

( Bechnan Instntr|ents , Inc . , F\rl lerton )

d{limdm lEu (Buthane ) llf,c D1n'l610o

(conpressed air ) 'lufl1tqol R1lfl
;_!

tftm'|.li
f,1r r oixndiafitf.lu.r'rui r a:rc firdi,l

" " 
C; o o a<'

Nl0ultH{g'l{etifl 105 d fl16lt4ruu.lu des-
,l

iccator nBu!11 i,0

1, dlrsn1trlir rsx-l ucf,ri8x t tru
140/5 naq/L r o6u&togi{ tZ r As

ada
An011O [nrlll 9fl llUl|$n0ll0 ( ttay

& Baker Ltd. Dagenhan, Engla.nd)

8.1816 [Rs 0.3?28 n;& 01NA1fiu.1.,
nsfl'18llnst116lu I uu I Ro5 .luulnnu

. E U.
rhoo000u MrRlnT Uu.ltthufluu roro{

F?

iu e myl roiullouit
I tll

R II1UN

Ol5lmlUO (Riedel-de Haene, See-

Ize-Hanover, cierrar\y) {ruru
0.07389 nrrl ncnlt|arflru'Illr r Uu 1

fiardruf,rrnsnra 1n Autl-lurnfl r fib

( 1'10/5 nEq/L )

fhl6tcmU trCI interr8l gtgrda,rd

I lllt 4 da/L Rin'ld lljllffl l dttx
ao

nnDllC c1u1L 0.29824 n5x [Bull1
oit.l$olu 1 ne5 sluulnnurhDnoDou

firnEmEltl;drr;r#u 280 dq,n
a

l m8r1nERcfl'lu1t 1ffi!6nD1tc 1 .636

a2. 6h1*trlg$lXgrffi)]r*ntrl1u
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u. u a L
rnr [nEr1.lH l tJu 100 l|R.mEu1nnu

uR0m00u fl'ltncRl[uqu.lixdrnrHli
f,'llfllfl1sfl InUNMiU 4 nEq/L 'IUDO

llrilunn{'} r fu tfilfr rrnc nra*lorir.l
di

fl1Hluffi1qcel0'l u I m l uB{c1nld I tdN

lr&mn1to1ufrlR I flHll.lffi ta50{ F?

61tftmtn I rdl|| tt|ln 4 rBq/L Rc(.
n1t n l HrmDlto q1u'ru 0.0428

nil,turirndumodoou,lirn&fiLdr:
Rr nr ul fisrnmr r dlfiu zeo rnqTl
a,{nR1M{All

c
tnlftfi1m I nsrfllllll llltum{n 5Nlle

aa
r{ u o't 2 nBo/L 'luf|1lncR'lull t aurI oo - n !
A1'lllllNlu 140 mEq/L O{t4 Yl{ $tq

10 FnlN l lNllu |6nB 1ou1ifilftR1g
rtrisnrfidu zgo nwL 'ruo'or1

dltitru'r6{Tu HflNnlrlllncnlHnrrlur

r [Ntu 4 nEq/L 'lUlf||f1ffiO1{')nU
ue'lr l nu 1 d1u [n'lulufirnffifl1t
R&R1UNd{61U10 2 d1U O',lUU',lnRUlhOO

" -z .i
DOOU O{UUf,1tRen1UU0U501',lN t UNtU

, .i " .
to{n t nHlttrt't'l nuuqumttffirBU lr1.l
nU m 140 nEq/L d15ncR1uu'lina'lq

dornlltut,luio{d[.nnrnlrfisu fiim
nlroluo'ln I u8lnuluarffl{'}
ai a7, rh||fmntrntt : 'li Monitrol-Es
(Arerican DADE, Anerican Hoapi-

tal Sufplv Corp. ' MiaDi tSA)

iuau l uRE 2 mlrltlliu (x + sD)

0.40 + 0.02 uRr 2.1 + 0.05

nEq/L mrnlau
10nt

o aa
nnnn15er1q 1nlrgrnufirnru16 FP

60 lidrrncnlslrudrf,ilmorririxdu
4 DBq,/L liil int€r:rBl gtan&rd tlltYl't

tioflrdrrnanrurn*rJru (stsrdard)

mls3mu$ll-HllD (blank) tlft 91Dc1{
I

Lit!itr

,;
rn1ff1881{ C1800n1f,',tu 1:51 nO'l$NllJ

al
rund l iHrlmolsmlluf,llRERlB ffi De1DU1'l

. ,l
nnl e'loH1{o{nn11 un{n1ilcoql{ l lnu
I NodllncRlsNlelglUUrOCXOU1{ nn I {1O',lU

I lh'l'lli ( flane ) I triD{ FP qc I lfiHU I ?|EU

n'li l i,fllf,{ (eoission) to.rRrfiaxfinn

I rlriun'li l Lh{ [6l rro{ lurm riuNfi ri in-
au

tental. st€rdard tlfl '11 I el1cufi1R11N M
lu 0{R I llg}l'lue1DH1'l ItlHunlltrllNI lNlu
Uo,lfl1lncn1grnm!'lU [nll1U{'tu}lRtl0'l

#rodrl taarnrng*rmru r drf,u r irudr r nr

|l|lltt{oluto{ leio{ ( t ,8 )

9n1XU1 I [0n0!0{ 16n1i't I trt',l!fiR I t4utl
ori
ll'11oun156n1q 'l fnl t ?|ts.l (kecision)
o11N0n6O{ (Accuracy) ltflcG'l1llIu ldUci;
ol{ ( Linearity) 10{1010{ FP I llDO'l1N
J.$t.lq.lumrmlll.l!,r1u .y::.3rry:
nlSlrn, rnB{1t I Cgll tut; atMN I rtuif|e'lut

r"l mnr:riruenfi r fluN,tu:cduorlr drud
s c d -ie " "5couhncun$5ceur I $tmmu

;.d.

n'lroi1qu1el1r r l,ru{ fi116fl'1 lot'lEtl
6n aJ

f, I XHXtUtS!trtUflnfltnrUffi 1U*1|lt1ll [D{, !-
eurtnh 1mi rnflrrdrofi.r rforfiuirriu zo
! "" - "Jel{ nlfrru'lflrf]fllljtrfl EnD{9n1N[Lrtutlu

( Coefficient of variation ' XCv)(t)
sr,lrnnfutroriEnlrrdou firlosnrr

m'lqm lrecovery uB{dllncRlgmml1u
fi rirmrrnuiirufift ri 0.05-1.0 nEq/L

i.
fll1N1uU I f,Ufl5{no{ ItriD{ FP }111fr1

lfrl',lErn l UUrnUd1lRc R18mffi!1u fnlN
.,'!

I tlllug{un 0 C!n{ 2.0 DEq/L t1nt n1l

nrlqm;lqnnnuxrndDwo{1n I eaxfi l ftrn{qu
!"

nllolffnR l rulnrc?oc1{ uu fin1lni1q

6.

lia
1tj.trnm r r.rgrnuullflnSl{1 nu .luu1t{tl

1teamrfi fietlr iliu l4o nEq/L uon
E - aJqlnu Htffi 'rrrualcmn l }turfluf,lrnunfl R!

. i. . a
xthDlleln I tD'l I ffi1Elltmflr1Nm1c lnffou

tt -



Cbir*TdrinagB

J"
no{ mo1 wrorRoomt,lfi ul tntn}nhuo,.|SuRu!, rE
.lun1r9r1q1otJlmm 

I xBr|l1.tuNott .lif, llRt
nluld r foix/lljuod tiluu t4o/5 rnnq/l ritu

flllRcRlU lUduH I I'O$n I01f,ffntntr.nluuD\t

ttr 6urnonludcndrlnrdr
tflnltfrll

;;;
ff1',]N r lru{[o{ rslo{ FP (o111{}r 1)

I offi1qfi11ralin t t4uNqutr1ou1{ Ntrt1N liN
, .i .t.iu e rcdtj lnrirrnlriu,rlmd{mn .lu'I

tia
tlMtflr crn l xHlrd,r (thBNlrI 2 s'8lc/L\

alrnr9'llf]n ltdl]MNlcamrfiurlo1 (0,I
c | , i r .;

nnqzl u5o&'rn4r ) fu riurcft.fi1xr#1i{ru
Fn1!nnOO{[o{ lol0{ FP 'lm X Re-

, o,i t o
covery 1ng'li6n08'1{fi NlllOB{elltholdx
-!
nudlrRuRlHXln5!1ue{l]ts 0.05 q!n{ 1.0

nEq,/L 51tl 6 lEdu xfinlrxcno{.luicd!-fi
n'j1 0.2 rDFq/L (0.05, O.10 llnc 0.15

uAnFA/Ll lNlCUdA{11 ltl0{q1n'l$g1n1l
6 a ea 6
1 I SrtlEHflRtrut0itf, 15Rrf, ',lUlnett'luo1x'tn
Xrecovery lo,ln t tlu|le5'lqlelaH I n5O{ F?
.tHm I afl8l nlnu 9?,9x (mr1{}1 2 )

atdoa
611X r thl l aluel{lo.r | *lD{'l r A11cu

; ,.. i(fli4 l) fim116ff1qn 1r8N1trr rffiO{ FP
L."!

'lUn11I I til I fluel{q{ Ue 0.19-2.00 nEq

ili'llt I Pr€cisions of litiir.u rea-
dings by Nl,i!,la Flare (n = 20)

Fool.ed sertm

nBq/L

Control serr.u

II**

j
llt,|ll 2 Recoveries of lithir-un
stardards reading by IiLiNa Flarne.

senm Std added Recovery

rnEq/r, I,I,Eq/L %

No

I
2

'l

5

6

0,0?

0.07

0.07

0.07

0.0?

0,07

o.2
0.4

0.6

0.8
1.0

100.0

95 ,0

96.6

100.0

98.0

AVERAOE 9?.9

I a'Id tl : l,lordtrol-Esl tevel I ard
l,evel II r€spectively

-3 a/L o'l'tN I rxnu D{R I nfllnutcaijelnl'luq3
d.i
{n'l1l|m1elnn0u A{n1501ufl.i tlflu}'nn1

ao
| 6ltloJ{ lrr1U9luHff1U

l.

rnntEIuro{olld r ou$6|'r1x r r nu 140;", ;.
nFd/L Xnon1to1Utrtn t }|U$IUO'IDU1.i ll ltlu. i.3.
u1 (lrM 2 ) fr11&m1sr enDuu l no?uoa
a t a a i e'a

luurtlBr I drnellxmle loflBrflxr o (eo

Del'ltl'luID{llRo1\ttO{ft11 I nl1cum01|JlOnU
,Jd.. ,.;d,aa . . <
Sn l|Odql.lURcgtt logql{mtUu ltbi l ?tuo }

idti! leclnnlrolufnn r uuxlualou1{r lt
- i.r , oJ

I Og&Dgn{ tlfl31nn I AU{mftuOtMXOU.lri5X

Lno (140 dFq/L) llRuNRlIcNoc 0.01t-
nEq/L !6nn{ 300fr d1mun rxu&.1utr10u1{

xBU.lUtE OUm.litntnrth gltm6d,t 0tnc$'t1,1tt
0.7-1.5 nFq//L( 6 ) UU 1Ue11I6n1AlmOU

tHrN 6-7% fllllllour I nun11 1.5 nF4,/L
t . i da

r l.bl r {!o€11xnn10 r mDuqcg{frln{ quntu
.loi,.
{RCn{tfino 4x I M}frl1N Mlutrfl{n lrgrl

I

'ludllRrmulthl Z nEq,/L
A d oi r.

ilRml1 t ellEffrEoun I ?|urnudru|lhu

lteqcnnln't lmllnlrlcluRt|rttN 4 l1u

7A-

IT

x
SD

gI

o.o72

0.004
EA

0. 381

0.010

2,6'.1

2.1o2

0.019

0.91



Litbirr

Li reading (nEq,/L )

2.O

resding by KI.i!{e Flare

t Relative error

0.?5, 0.83 unE 1.03 nBq/L 3nrn1fil

0.5 1.0

Li in eolution (nEq/L )

Linearity of analytical values of lithilm st€rdards

2.0IE

rr; 1

rfr

300

200

100

0.5 1.0 1.5 2.0
Lithitn concentrationa (nEq/L )

2 Effect of Na concentration (140 mEq,/L ) on Li
readings in aqueous solutions ard four eera(Sl-S4) of
ittldlu tr€ated mnic-depnessive peychotic petient '

ilrdqcr,nnrriql,ufi z *ru fo sr, s:,
| ,tr, 6 a.tSr lliE Sr 19n1|mllFllutlIllll 0.42'

!.r' I
frl1tf l ullu 0.42 nEg,/L llotlulr|trlmn11

Jq8.lualmlrmlal mDufNr filxrnl 10* tl

-?9-



Chirorr t .rr llinlf B

untTl!
n'lloi'lc llhxlnn r xsN.lu?hrn lBtoil

fio.rr-fir$,nrrlum; rxflnuihciu ft iulli
; , ,,; c , ilm0{ FP BBmn n'l1NU1 | iDn0to.ltrll,l

. r o Jr .. i
1t Fltl!t110 tuognu n'llllt'lU{ a11Nfln
DdL".
oo\t ltRco'r1N I UU t 6lUOl{t0{'l6n15ollq q'ln

aE,;
n1tsnmil 111fr11N r nE{?0{.lEn1t,l tolluu: .,;
l4'rR r nurnftilE FP u enlluot1qfflun15

J.ib;Lt
tl6n8{D|l ( ' )1{.ldt6nO{ FP .lun15',t tSnlun

t41fl I flgr t du t o8'tnu Inr6lutuolJol'lll I nlltu
!o\in I yluNlt t ulnu toto\t FP 1ua11&flnaB.l

'lun1t'l t fr11e uR l IUN6lu:U!a{ % recovery

n'r fi.r sz. gx fi{ 1ed1s o o I rdriruuo'ir
.a,6,

Xrecovery B\t16n15'l tOllcUlxnllfllnl'l
-9"" .;6 . o

asx d{fui6 rp filiirffirc urirfisrrfi ,Iil
a.i.it

ffllNonno{fi aa&tula fl ltnallNnnno{.1[o1
lanU[D\t X recovery fl.lN'ln tUo.lq1n

loonfll %reeovery [0{n1l1lel'lc n tutll
! .t6

'luico tloln11 0.2 nEq/L OOnlUtln1u11
a u..lntrr1| 6r'rufinnuounD{R I uN (qlndltflt

- 3 lE < r
n18l.l1013',1u) nRiJ&1O1,nn r{Uq! t UlO

q1no11xlN I rnr t f,uel{ rU0n1ni1 &1ol31u
.. a i -E " <

to'lfl | UN.l lcotm101'l d{6lutsow6lu I u05

rzuo o11Nefl10 t oRDudN uS nf,{mntiunu
q'rnn1ttloR0.t11fiu11n1l6liflltRr R'rutl5U6u8
J"
nt|1{tou ofloxu6luo'l1N r lltu 140 nEo/L

o id
cuixtnodqrylfflo.lld I otir t4t ltfl{.lua1o1u

..i
J0,i R r nutflul! oln{910 o01'lNon10 t afl0u

t0{ n1l01UFl1fl I }'ltllt I UO{ qlnn'li5UnlUlB't

1troBNB.t Iuul6 orqu t Notsotin t IUN.lu6t1

081.i N9'l6f'l n'l'l 0.2 nF4./L
aaa

n1i0l51qm I u05 t [u6ro11 6rR10l anou

flirl,ruE . r tlunl r uoFlotnuxl.r ir fl tso 0{Nnn15

5Un1Ufl lt11q5{to.iooour.iu.t nNooBDoufill{ 1u;.-
o10u1,r nrrluof,tu c1nfrl't lu&nuto{d15'l

.i i e d-
tgl'lsUOUi Z\iq! tl4ulfl}|iotqunll fr'l1N

; i c "! " , . ; A
an10r nnouufi15 | tlttlcuu o0{1xtnuft1{uu{

i0,lIDulle!0{nllU0lllu (allorable li-
nit of error)( r0 ) d.lfrtu, fllnq1nt'l{
t0{5uoualune uofl1r.nufl r lrut|unlloSlq$1
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