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.:i, c. u.c an irrportllrit component oi nflith.rlnrr,. prcp.u.Liuns. pr\)\ idurI Jntirnicrobi] r,. i . 
.. ,.' nr'(\..t'lt r; J.i.,,r',',,.r tJn,,'..-.t..(,1.1 ,. r1,.,,, J. (!,. t,c... tt-,...-

- tL .\ toto\ic ct_'r'ccts oi t)rcserlali'cs as.sociated \\.ith lonr tci.1n thc.qtl, and espccrell\ ui. ,:- : r|rscn ed drugs. Tite nrost cc,unron prescrlati\ es ir i:phthal|Dic p|cpiuations lbi -elaucoure a::i
-'i!- disensc bdrzalLonirnn chlor,dc (B.\Kl, chrorolrulrnol. sodi.ni per.borate. alici srrbi]rr.,.
:., complcr (SOC)-!rcrr. revicwed. C-ornpared q,ilh ot|cr prescr\atj\cs. SOC causcd tir.- i*::
'r'Llanrage 10 r-abbir corneal cpithelial ce11s. BAK hrs dcrronstr.eted cvtolo\ic ctl'ects ir ccll culrLrrr.- .:r irr animal and hunran !lLrdics. Ph\siLi.rr. qhorr d runsLder t ctrurcnt ,rith oe\\_screratr.I
.rs cil,,taini,.g lo\\'risl( presc['at]\es such tr-' Soc. csrrecialy in Palicrl\ rccel\rr;,ru rrf J

::ria ]ltedicatiolts.

ryHffii{#:*i,ff#-:
Fig. I Role of prescuatirr-

-.,,t actio ol prcser\ ativcs
.:rires gencrally offcr rimired protecaon agarnst vimJ contan]inetioo. Bacter.icirres incr Iunsicrrj:.. irrcethcirellectsotrrrarietlolfiicrobialccliltlartargets.fore:tanlpletthecell\\.rl .th...,,olii".,.-.-:rne or thc c\loplasnt Il i\.Jlenditfiaulltoassignapreersctargetforaspccilicclassoflr,i.raa,",,,"

:-:et carattddocschrnrcrvidtprcsc|t'rLrrcaorl(.rIaailr,rn.\";.,,rrsrqrLcnce.preservalivcsclnoli..:.
!rl r.c..'r.. Jili.-. r r..r.'h.l ..e rl: "i're.l,.]r r..t.rt.r,j ,

Cytoplaiml( nrombrarlo cyroplajm
I .r r.$ !*(biejl ,r i 4 r i,

,:trnt-rFi ng3dtu,rrEr, c.nla.r(t'itlri

: i - Sitc ofprescrviilive ecli\ ity in ldclobiai celL
J\ toloxicitv ma] a1so all'cct rrantrnalian ccils. Hcnce inclusion ler el;
.rJcquate prcsct!atio11. Ther.e is a r.egr iltory cxpectation that thc r.t:,
: .rf elllcacr,. satbtl illibrmation. contr.ol mcthoLls in llnrshccl nrr,Lli[:

.,.'d ploduct should a1l bc addressedby the applicant Il 1]. \1cch.rn i.::.. :'- 
"le I
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Perto,, ri.c Requir(f B..r

'llLblc I I,ctiirL-l:lnct r'arJuir.(l lin

- .:r(rr Ltl lrleier'\ etil cs

t\i o rxta!or'las: alctarq!-rj1 llId Lr\ldil]]tg pr!-sel\'ltll\ .,.
i!rlr:r .rL ll.r.J Ira\rl\ llt:\!s 1i1(ttng as o\idi,, .:-

rrlalllltar.
ol 11.liLrrl .rrr,l .\lIiiIics or'cuch ilillercnt t\fJ ,

l::ir!ar1,\ i!:e cornloLrirds th t caLNa brcieiijl .c il (lriirh b) ,,\ l\ (rr' :rL.r'..rrtrn! tht lrpiri coiqroncttL oi c.
'r:l.rltLnes. Thc corLet:tr oi t tc uticr(rbrel (ailaac e\Lr((lad l'rLrnr rlrl .tll rlLr; Lo ntcntl:rrnc in,ililbilit\ .

:.eriberl err'lict'. deiergc|lt\ i]lt,c ihc lrngr-ii ltLnnjn! l)i\t(r.\ rtr L,rlIhl lrni.: IiLlt, rre. fr.rntpl.ple:
.:.1lilnt L\p!'praier\rtirt-sinciLrdehel;,all<ollLntchloldc(Il\Kr.LlLir.:irlx)niurn.[31

r\ diTins Presen xti\ rs

i)rr.lull\e frcscl\lli\._s rhar lhc lrPirl nr.rrlrrinr of ,]rie|ohr' ir .l ,l:ilircnr .iLion ro Jctcrr.
rrr.\.r\uli\as.li\pcIctllltiitelhcntcnb[1n!-rl!air]r.rrnqthel)\1.]r,,.:- t.L trl iiptle. tILrnrDl\1, h1!r:
rfll\ [4] li)\laliriIg prr-ser\ rlti\ cs arc collside|eC sr-conci g.-|crlt:,,:t ,,.iIlt:ri Iic plc\rr\ali\ej and 1r.
.lcrciopcri lrccltu:c ol tll..ir !:adLtcr:d kr. ! 1 , tL l.rr L[rL J.. . \ I .,]|tt)llli\oir \ith dllerl
Ilcscr\ui.,ea. .\ilhoiLlll oculul sultice aellr ntt\. -(1ill h! rr,it rt,r 1., .,\trlili \.. itr.csct.r ltir cs. fhc'i
.(rn.anllirliorls conlrlncLl in 0phtltrL]lic prcp,lraliolts dccIt rl:r,: : l--.i. Isi{niiica|l.[4]\oecl(cr .r
:.,po|tcd th tncrltcl1lir-,rs prcsir|ed \\ th Prrr lE ILUr( , l , r, than tho.c Dt.eser\cd r\4\l\ 5lr . ,i r :i...... :"..,t...,.. . ilr c,l
i so( ).

P<.(.rr . I' r'., ..'..1 l. , r..1 . ''.J Pr. .r rr ...

lonic bLrli'ering sy:lem: arc thc liilest class of ,,lhtlt.l .tli. |:.f..i\r1i\c5 to bc rraorporated into 1ot.
,rrdicrnes lnd rcr ln a similar mxnncr to o\irliu,rl p ;'.: . urrr -' * ithin rrulriclosc botiics. Sofzia r.,\i.
T\. IlSAl. the most iecent p.csc,\'a1i\c oi rh:: L |.i. :. r. .o.rl)lniltion of boric acid. zinc. solbitot .

1-'roprlene gllcol. This itrt:ic-bui1'e|crl j\\1!rrr il.r\ h..n ilrr)1\n io ht\c both xltibacteiirl iLrral antil'tL:.-
q rL,rliLies.l6l \\'fcrr exl)oscd lo cations. iu.lr it' r lr r,i. rhur nrc ronrajlr encountc,rerl in the rcirr fihn ut rlLc.

. ,-r L,i i..lci r., ,.. r. llr ..- .,..t, lo.r. t..o.,!.\..r ,, .,,, .,.....,,,
,\ ill) nt(n ! corl\ !'[t]onrl p.ra-,a-l, ,,, t, 
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.n iLrm chlolr(lc is ll aiaiarialli . rl _ :_l'
't: .cr \ ,,

- r..17lIntheophlllllrllr.r:tdl.l:"' B \(''''r''i:'.'rrn:rr -- "
,,rin,ts. Sincc ther). B.\l\ h.'.' ir..Lr 'L''J rl l'rrl\ '1ll 'ir:':'
Laoarr nladiarrlr-i lo o\ Jl _llre air-lnl!'rilllillcllllicitf\oltLljoll''

.orriunt chloriLic js the lllost tic!}l'l1ll! rLscd prcscrrntire irt ophlh:lrllrr ' '

-,,,.lir.:.,, i,r gr"u.or," lbr-mLrlati':trls llnses ijonr 0001 1.:ll)ll20o Thelti't'n':' _

. rc:rt.-.j..,tr. .c(. r l . . ' \ ' t J r r r 
j j ' l . . r . r lr. ' ' tl.i ttr- t"''ru"'l' " :

,,, ;:-i. ..IiJt uu.,,,,n, Ln rhe corireal epitheliuDr. Lhns rllo$ing til lrlr:r:.ri: -

,:,.;,;.; ;",rri,; cnter rh( .lfrc,ior .hambcr. .s *e11 as liruiliar.itl' ,ro1)g illor. T,:,::::. .. -
li ,,:,r,.;";:,,i;.,,,-,,t.tus,,,1. li''tc the rfiicac)'ofBAK ii *'cll kno*rr' thcre i\ 

'1 
r..'Lliri-':i

-l .l.l .,i.lit.i.,i,.1,,."1n.r11 th:Ll!tin'rriii 
'flccls 

ol'llAK' [913] Bcnr'tlli(rnirrrn is Lno*tr ii':r:': "
.,,(,,i .,,,i.""t.",iu", of 0.0'i 0 l'roi dNLl c!-iltrldl'irpoptosii (at co c!'nlr'llions ol0'01""1ir\ \''l
l.,urrhc..lluLrrrlcn,branciahaclcrialccllsil0l[]o\\'e\cr'hun]an(rcrilalsLttl'acecc-llscrlli15oirl'f':i

l.,",:"."i.,rJ"ilil,.otlocrtlllsurhcccellsil'sirrllarLothosesccnlnbaclelial''-lls Theellici'oll '
-laanira"..nr.rul"ti,":urcl heconre ar(rre se\eia \\ilh ntLlrc corccnLratcd anal i'leLlocnt e\paisur" 1:

:i;;;;;r,h:;;,t."1epithehumatcli,crcas'dpenreeL)ilit\'olthccoLnearsaresrtllt'fBAI(rori'rr'
L,,a,t","r".i i ri uigf,", cn,,ce,,t,"li,.tnt of BriK trs cen bc indtlc'd ilrolrgh rclclled c\i-'orrn' :'::'

-.or(-irt lLc!LLrrlLll.lLlu I ol B.\K ln Lr!uliir iurillcc tissucs) 
'an 

reduce lcrt break-llp tinl' b) 
'i1 ''

";i,,;;,,i i,;i,,,;i:,,nlr()r.nLuirh.r.srltLrnxr.lhcicccxLrs.src -tilm11)stahiltr).i12lThi,iis:spiir ,

.,r,,,,.,.,;1,1,.,,,,,r,i.11lert\. l\rhr\ nhlr'nllvha\e'lilecreltcdratcolblLsalteattllrlio\!.r'[11] i_ _

.,,,. iitrr, u.J,' ,i,ott n ihll Lrcuhr cclls r.f'!alcclll tr,,'lscrl lo l3 \li c'rn o\ elc\pre\i thc cell nrxrkr' '
- l hich has berrr irrplicilLcd i11 apol)lLrsis.ll3]

' rlion r)f Prc:er-\'&1i\ es siuccllerzalkoilitrnl Chlorirlc

- iinoniunl is a clcl!'rgclll_t!pe prciel|ati\' lljophthallxil uscsllx\'.incilrd'd I c\-a rrLrrL I '
lrt",r,r,,u.-t 

",.fr "t 
CLt irulltLbr \ rsion Ophthalrnics, G'\' LlS'\l 'CctLirronilrnr cau'cf kri'L::: '

-l ,,,i",,r,,rr;,,,, intilulte* .I ltc lrr'bus attcl \\iihiu ihc c.nljuncli\alslruna and !'pilh' r : '
:,,",,.lo"irn.ti.nl ccll to\icit) hils bcen dcetlcd \nnilarto llAK Ouilg rtl il' 'ntNrp '
,iirct",,t q,,*1itic.. cct,-ilnoniurl is Lrsed rlrosll) as i1 joftcnirg ilgcrll il! hail 11'alnrenrs ll r"

cnllrtidn ric1. a dis!c|salrt llnd in prascn alirrn oiarllillllgrl ercanlj'

,loroblltiLnol

'loloblltullol is il dl'tcrgcnl pr!-ser\3ti\e lhat \\as lilmlcrh tlsccl ns an ilcLl\' insr"l:: l:

-.L,rtireagcnls.iolIhlolr-,brLtinolhast'ccnuscdrsNpres('1-\'ati\eaqcnLiltuiifi!'iirl 
:'r '

,.Lnrant;d lo caLrsc si{dficllil l<cratitis ancl irriraiion Lo lhc ocLrlill'surl'cc i15l \\

.rtlLce cclls. lhc loriclftccL\ lake longcr to llanil'csL inlunlrn cornels thxn Jr '
iirmln comeai qrithclial cclls !\posed kr chlorobutaDol dispiil,v I 

'lecr''ir'!':
-reliorltion ofoier;til ccll int.grit].Ii6] ( hlorobuLrrnol drres nol htrr'\cr '::-'
,,utpol]en1 ()f thc leill_t_ilm.[17]

'!lrhough the l.tntirllictL-'bil'rl actir itl ofchlo.obutanolisexlensi\'e i18l ll' '-
'rrt it iecomes Llnslablc wh.D slolc.l rl rol)Il] telllpcrllturc ti'r :rl:: _:__ _

,lrlorohutanol i:locs nol acl lilie a sur'l'actalll [17] Thc lrelho'l !'l 1J_

.r rsrLlption ofl11ic r(rbial ccll lncmbratlc lipid confiqLrrriion l-'

::.lctate Di!odium



, - , .:r.!'r':. iticrshr\as ir]d deodorrnLs. ln tha rcc\c]lng inLlLijtrJ,. il haLs becr LliaL
: -r.r lrild-aLald llattefies. ln Lhc mcdical t'ield. uses inclLrclc tl:e trerltltc t ofilaute

:-..1 lrrl..Li i o altd ll\'l)creal.clllia. I l)f{his gaineai usc in ophthaln'tic solLttions
:'r:iJ m!'tals. Thclqrc'aticniLl,. F-DT\ lrrs been used to rcnto!e citlcillcLlllaques th.:

. i.r .(rlucu in hanal l(craloDath\' [19] IrDTiL. lilts ilso bc!-rr uscd in e\ e washts to riJ ill
r.rLrralizaiion ofcalciunr h!dro\i.Lc or lirle brLms to thc comcl.

. -....rr .ililr hus prescnarr!c cf],ccrs hesr-r1 on its xbilit\ to chclatc. \\'hen eddcd to lopr..,
.rin.ccnt|11rons.F-DTAhasLrcafsho!\nloiIlxctivlLtclraccillrrouliLsl)lheelvtnalals.\'hii

. ,,.,,( tut'.118 p r.rl r. !. t.,'... ,.,.e( rl,J\.1llll\ n. , . \.r
ir,rLr.lhanirLrc ophthalrllrc solulio ) (llgLtre l) ilnd Llctagii[ (]e\obu]lolol ltldrochlorid-

- i, rrlro| { lsPl.

lriiii,:;;:_ i;4;,,;*:

.:,.lrelrtiil]g iigelrl used l111 11 \'Afta.., .. t..,,u\'r.it.'r..:. 1.."..,,. ..,..t .

ticr\hr\.s i dde0d(nrrnr\ lr

- I lirirr lkctcrolacllou]cthentiIeophllithniciolutron)

.,,..r:1lr'iliurn 1 (Polyqurd )

:.-:.i li a Jctc[gc i-tvpe preser\'ati\ c .lcr-iled liotr l]A K. frrl_vqLiad \,. as iblntltlated ilt thc lrjd l9l(r.
- ,rr r, r lrcs.i 1i1li\ e lirl aontact lcns slorage solutroIs. ll \\ as LIcl.lolled bccelLse aJliiar prcser\ ati\ e.
:l\.K 1\trckllo\\ntoheconrcc,:rlcenlralc-c]i,contacllen\cithrthadbeenstoredinconrenlionill le.-', \\hcn placed in an aqucrrtts ocLthl cn\.ironilat1l. lhe contalnillilteal cotlitct lelts !itn iltt as.' !,1'Plcscr\ lLti\,c tlrtt crl1 laler bc.clcnrcd. Pollcluail clocs not hccoine conccntritLed in conla.

l. li clctcrscnl. Pol) clLtad has ufique propellics distinguislring it li.otr BAK. Brctcrial cells atrrn!
..'r l)urnrl corncal cpithelial cells rcnd to lepel thc compound.l20l poj)qund is thc nur:

I.irs \alulale TI (Alcon) (fig. 3)anclOpti-free E\prcss N,lultiP!rpose Disinl'ecting Solurrr,:
-' is rdllerslorxgesolulions lbt contactlcnses.

lii;l::$if$*ffi*ffiffi

lrt rT!'rrs \xtl[alc Il (A]con)



. p6l1:quacl

ir []as Lreen

hils been shoNn lo bc otuch las\ ioxiir 10 the colrreo rloniil:r-:
Jho\\ir to cell\e suferlicirl epidrclial Llemegc to the corn.ri :: l
pol.lquatamirnn I rs lls Lerdana)'to rcLlucc lhc.lcnsilJ ofr,rri :: ::

th.rcby dccreaslrg srlu!'Lrus tcrr tllnr llrodltclior.[21]

:r\alncth\leneBigLrrlliidc

,'\enlerh)lc .bigrLanide (PH\'lBl Ias bccn used i1] .lrl]tacl let]s solLLlions juch as Rr\.. ::. -

\\. US-\i af i9..1). The berellls ol PH\'lB r-rainsl.lt Ltnlhdtlk^:h4 an(l bactcril .rr!, - '-
'rl hls becn shLr$n rc he loninitating 1o hLrlllirn corrrcil cc11si ho\\'cvcr. ils antilirrr':.r' .,:

.. ,'rrle.l $ ith

ar!an).

-,.1 t18l l'H\lB enlplo-"-s rts nricrobill tictir itl by integritling inl.) bactcrial ctll\\ alLs. rh.-r;: .

j: brane an.lhrs bc!-o sho\\'n to lethallY rltcl rhc tt ansc.ipllon ol b.lcterirl D\A. [24]

i-, -$ neruu

Iig.,tRcNLr'(Brusch & t-ornb. N\'. I SAI

-:iized Orychlt-.r'o ( omple:r

r:lizcd o\]chllir! comple\ (PufiLc. llio Cicle InLenatic,rtal hlc.. OK. LISA) is an o\r.r.,:: i
-.:r\ ati\,c and \\ as inLrr,,duccd inio ophththnic lncdicincs in the nlid 1990,r undel $e urde xr:: -

: ol'ita dcri\atives. sodir.Dn chlo|itc. has becn uscrl irr uatc| pur-ificrtion syslenrs since thJ _: l:
-:r: hirs bcconre a cottponcnt of scr,elal dil'icrcnt ivpc\ of aftilici l teal allld artliglaucomlil'r: l
:i.lirlg brirroni.line rafirntc ophthairric sol[tion (Brintot]irt-P Cipli) lfig. -i) attcL R' :'.

- -

:5Blimodin-P

'.rilized oxychlolo conrplex has becn sho*ti to bc lvcll toleraled h) 1l : '.
.oncentatiol].s ofSL)(l (0.0051''i,). thc anliilicrobialacti\ itv is f'li-,j I -
in rvhich SOC \ts administered to patients ull to cighl-lirrrrr .r-: ::

:.,tor.iciq irr yir'.): ho$c\et. I1lolc studiesl1le ncededio r.'r" ' :':-
:..dicnts.[26]The iinlirnlcrtbial elfccts ar-ebroad and in.'l .-.':::.-':' - -



etlicrs. chcillicall,. SOC' is a mirrur'e oi chlor rrrr' dioridc. chlorilc and clilolatc.i4l whcn exposed 1o

light, soc, disloaiatcs inlo \ aler_ o\\ !.-n. .odrLrnr 1r.1 ch6r lne 1,r c. radicils. [27] The ch lorine fiee

.idrcals arc thoLrght to irlhibil nlrcr\\':!i:!rilnr frrrljrl s\nthcsrs $ithin cells b) \'.,y ofglLrlathjorc

oriileti.'rl. \r hich l:li::ii n]l.rob' cell d'eth'[101]

Sodiunl Pcrborrltc ( (le \qLr:r'!

ce.{quar\riiilln-.iit..ri:iiJ(lllpLr:.do1sodiLrlnpetboratcandiscontdinedinGe[lealltrbricantcyed|or:
L\, . r .r rl', r. .. \ .' \ \ rl''r ' i.

Sorliunr pcr r,-,o:':r:.' r. -,:t .'r r,1rt ir c prcservatir c thal has been uscci in dcntalhl'gicnc <olrrtiorrs 'iirlce thc l95ir

\\tlr"n ,, ',.. ,,,,.a.,,.:o rn .phthilmic solulions. it \!as one of thc lirsl olthe oxidati\'!'-1)pc presel\ ali\ 3'

Lrs.-.1. SoJr!.n: :.:i.rrrlt. allc.rs protcin synthesi-( $'ithin bacterial cclls b,loxidizilg ccli melnblanes &::

altcrirg m;ill.r.rnc boLlnd clrzymcs. ctusjng enz,vmatic inhibition- Lpoll e\posul-c to an aqu'o_:

.,,. i,,.,,nran,- ir L: aatlll)'zcd ilto h-vdloqen pcl'oxide. * arer attd oxl gcn Tiis is a p[)pe1t! c\clLlsive to tL]:

cc,mpoun.l thehldrogenperoxidelotmcdb).ihisleactionell'ccti\e1-"-_killsmicrobcs.l26l Irullhcrlnore- lr:.

"ii1.... 
otC.n.fqu" tilas been dcmonstrated onAspcryillusrligcr.l26l Thcrc are 1!\\'stuclies doculnenling t:i

ocLLlar tolcft biliqi nd side-elt'cct plotilco1'Ctrr'\qLra'

Fig. 6Gentcal lubrici1ll e)'. droPs

SofZialv

Sotziar is the tnost l-ece tad\anccnlentilitheficldolophthal[icprcserratilcsancl is Lhc pre-selvatir.

S}5len colllarncd in onc preparation oftl'avoplosl (Travatxn 2,,.-Alcol, Tcxa.\J, whcll e\poseLl lo catio.:

srrch as those rhat ale noimilll cncountclccl in t|c lear ljlnr of Lhc cye, solZia is deerncd irracLile. Thi. -
thouglrt to ir]dncc less c,vtoto\i;iry to thc ocular sur-lice compared t idl t1lole convellliollal prcser!aLi! eS

Travatan Z (1ig. l) \\'as intrl)duccd as lhe first plosraglandin analoguc to he pt cscrr ed u ilh a srlbstance otl .-

than BAK. ih-e sollia sl srcrn e ll'ect ir, e ll prcser!es the nledicinc whilc jt is heing storcd: ho\\ evcr, rvhcn I-r.

cinig is introilLrcecl into t-he c}e, it is modiiie.l inb haflnless elemc|ts Lhat ar!- eenlle on thc ocular sulf'ace. i:
Ir his been dclnonshatccl thit solZia-prcsen ed tla\,oprost induces corneal arld conjuuclival changes simi.;
to prcscrvalivc fiee itrtificlal tears. FLl hcnllole. lfa!oplost $'ith sLltTia elio indrlccd rcduced auorml: il
conjuncti\itl i t'lammnljon tt1(lcorneal changes !\hcn comparcd \\ illl tra\ opr osl tleatcd with BAit.ll8]

ilhet fiiat!?alitli
-. ,: ',
ifietltvt trigredwls
1.. ."...

@
Fie. r atan Z
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Table 3 Details o1'dil'Grent kind ofpreservatives

: iict ofpreservatives on ocular surf'ace

r:ular surface disease, OSD, (which inciudcs dry cye syndrome) can cause redness, tearirg, iritariorl
r:rning- foreign body sensation, light scnsitivity and illtennittent blurred visiou. Although 15% ofelderl!
-,Eiientsdescribc some degree ofoSD, up lo 60% ofpatients with glaucoma suffcr from il.
*r. 

symptoms tnentioned above afltct thc quality of lile and cvcn the adherence to the prescribed
r.rdications to help prescrvc cxisting vision. The active ingredicnt ofa medication, thc componcnr thar i_i

r--d to lower thc cye pressure. car cause OSD. It is also known ftat inactive irgredients. such aj
ti3servativcs: car conlaibute to OSD. Ocular sur{hcc changes, causing ocular disconlfort. tear tlk!
r-.tabi1it]., conjunctival inflammation. subconjunctival tibrosis, epithelial apoptosis. comeal surt-a.-.
npailment, and thepotential risk off'ailure 1br furthcr glaucoma surgery. Subclinical inflarnr-ration ha5 alil
so described in patients rcceiving antigiaucoma treatments lor lons periods of time. Ho\\'ever- rlE
:echanisms involved. i.e., al1ergic. roxic, or inllammatory as well as the respcctive roles of the actire
:filpound and thc prcseryative in iiduciig the toxic and/or proinflammatory effects of ophrhalfti-
.:lutions. is still under study.

i".irthemore, the negative eliects ofpresen ativcs seem to be additive. Themore medications a parieot rrLr
f-< more likely symptoms. Preservativcs were initially used to kili bacteria in the bottle and i1$ ai rhai
1:.] helped the active itrgrcdicnt have its desired effect. Since the active ilgrcdient is the comfirna L
fedication thatlowers theeyepressure, any ncgativeeffect itmayhave is thought to be a neces-r.a] Erl- F.'
ldents with OSD, diftlculties tolerating cy,] medications can possibly be improved bl min@r4 t
:!tctofprcscrvati!es on the ocular surfacc.

::g. Slissamine green (LG) staining ofthe corjunctiva in a

faticnt with ruild dry eye. LC is a valuable vital dJ,e to use
rcause it is ve.y sensitive and highiights even early
,!cvitalisation of conjunctival epithelium
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