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Chapter 1 3

Design and Evaluation of Ophthalmic Pharmaceutical Products

Iohn C. Lang. Roberl E. floahrsf fienise P. Rode-heaven Paul |. Missal, flajni Jani,
and Mose-ed A. Chowhan

{from Research Ltd. Farr ll'oral'r. Texas

I. INTRDDUCTEHN

Any modern test on the design and et-alaation of

[Itempettth products must place into IJI'LH'.|_t.II: perspeev

[is'e the nature oi" the eye and requlremems o1' uph-

thatntic dosage forms. The eye. perhaps hotter than

an} other hedii} organ. sen-es as a model. structure for

[he e't'uluutictrt ofdt‘ug activity. In no other organ can .1

practitioner. Wilhetil surgical oi mechanical inter-cen-
rton. so I.tell ohsert-n the t‘lfll't'ii} of an administered

dl'ug. With. such modern instrumentation as the htt'l-

microscope [Ftp H. the spEcUIar microscope tfig. 2 .

the cr- nt'ocal microscope capahte ei' tie-nine the single-

lil'ffll'lld corneal Elititttheiium. and various devices that

measuring irtlruoeuiur pressure. hlo-o-d fictw_ and tales:-

1torctloal response. "to ophthalmologist can readily
ttiit'h changes in tiuulut' sTt‘uetures I'rclrn Ihe cornea to

the retina and monitor their Fune1inrt and physiology.

in so doing. 1hc ophthalmologist and. diagnostic sei-

cntist otten detect signs of ocular or systemic disease

long bet—cue sight-threatening or acne in general health-

threatening disease. states hceome intractable With

such speciaiteerl instrumentation. Ilse practiu'nner can

view die actit-ity Hi the drug product on the entire eye

or. for those products admtnlsteted Io 1he internal

structure ei'1he eye. the activityr or efl'ect ol' the drag
prod uet on a cell. '.t gruUp- til' oellsm or enltre lissnes,

flphlhalmtc pharntaceuttcal dos-ape i'omts Serve its

delivery schicks for a Wide range ol' drugs n-nh phar—
macological activity in the eye. The most commonly

‘Rettred
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employed I'llellitiltl'tliiI.‘ dosage l'trrnts are solutions.

suspensions. and uirttrnents. The characteristpes essen—

tial For each at these dosage terms have. been generalit-

clcl'inccl In the Linnea! States Phat-rnacepeia tLiSPJu and

will be unfunded upon in this chapter. Also included

are the newest ties-ups I'orms t'ar ophthalmic drug

dcliscrsu - gels. glvl'ornttng sohnions. nettlnr inserls or

systems. slittas'itreal injections. and impiartts. lIf'ctrnrnrsa

to all ophlitalmic dosage forms is. the critical require-

ment For slcnlits' of the finished ptetlttct as I.eell as
appreciation lot the Etmlsitit'itt' of ocular tissue to im-

nation and Ithitrilgr' and the inherenl limitations. in Ior

pical ocular absent-plums ol' ntnst drugs its will he seen.
1hcsc are primary l'aetcus in the design and evaluation

It'll-till L‘Iphthulltlit: phttnnamuljcul products

The USP has. numerous. requiremems. ’19-. "oph-

1halrnic solutions laced he] essentially flee from foreign

particles. suitahiy compounded and packaged for in-

stt'ilaticln into the eye." or “ophthalmic suspensions.

Incctl coon-In] solid particics dispersed to inlaid vehicle

attended for application to the eye“ lit. flph1halmie

sUsp-ertstons ttre recluired Io- he rttude u'tlh lhe tnsplultle

drug: In a mlerontecd form In present irritation or

scratching ol' the cornea a finished ophthalmic oint-

rttert! thus! be free From large pttrtteles. and motel meet

the requirements For "leakage" and for "metal parti-

cles" tinder "ophthalmic omtmeats“ These and other

rettuirentenls will he discussed l'urther In Huhfit‘qtlellt
sections.

—
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fig. 1 Turn-nu 5|i1-|.|1'n|1 hLDrIIwT-L‘rscuix

Hfihjnd [he rclalli'sL-J} firnighuhrwum mmpmfijliunul
namre ul' uplnhulmiu aulunnm, warmmium. and
mntmm15. Emu-rm. Ije many -.1J' lI'II: 5mm: physica-
chmnical nurnmuE-zrs that ufTEL'L drug gluhlllty. rank-13:.
and uni-mu}. aw they: L111: I'ur ITII'HI: Llllit'l' drug prmJEm-n
Hm :Iddllinnully. Hpm'iilljltd dosage I'nrms pram“ IIH:
nphlhnfnua: mud-nu: dcsigncu wnh sac-me extrumllinury
Cumprlailicmnl :Ind rn.|nuJ':m.:1unug uhullcngus. Thu-5::
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rung: fl'um unnu-rns i'm' alum-Hit; null mnsimnuy 01'
pzlrmu-rruI-u'pe uphthnlmiu mlutiuns I'nr mmlnrulm'.
HLII‘lEI-‘lfifi. :Lnd rt‘lrfi-hulhar use. 1:1 rususmnduhfliu ul'
such inwluhtc suluélunurs .u. dczmnmhumnn m' Elunr-

mncmulnnc. m mummtilminm L'lfiiitlin}! 11:: [I'm pnrjcm
-.l|l uppnrnltlg mm-emmnal wlutinn for cmnpnhndn
huEJ'l ii":- JL'Cl‘r'ICI'ILHhIl-L' uhluriLI: :Iruzl cpmtphnne bitur—
mule. whnfir: shrlF 'rlfn: dcpcml-i un smug: mmlilmnh.
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Specular MIUEIHH 'hfi'ullf Bull!

Fig. I Specular mint-imp: scum [M m mill-u uncluuliun nl' uch-cl ur Llrugn ul: mill-.11 tifinuu.

Mun: rh‘umly. th: cllnilcng; In linrmulnic Wllll mn-

iJSI-cnlcy highly [Jul-BILL ilfllWE [JIL‘llL'fll in. diminishingly
lnw tnnixnlruliunn ramcd ll'l'E h'nr 1'ch lnrrnuln’rmm.

.lllNl'l-Il‘r aignlllcant nnlch. Prnccdurcs nnll Ill-Ulcer. I'm-

:‘ccl'c inlravilrcnl lmplnmnliun L'Il' wall-Lined untivlrnl

mtdiL'uLlun lmw: Erma-n l'rum th: advent nl' nrw

Ihcrnpics l'nr -l |iI1:- and tyc—thrcmcmng new I'll-sense.
HIV-£1135

L'Llu: must UIILE‘L‘ prnducls in [hL' medical nn'nn—

mcniurium. L'll'lhl‘hfllmll.‘ pchcluclfi an: ELIchnllj' undir-

gnlng rrprr'mlsurl'un New mndcs 0|"dclil-lcring 3: drug :1}

tin: cye url: bring acm-cly crcplcnrcd. ranging l'rum sulld.

hydmpl'luhlc. ur hydmphilic due-dun. 1th un: instricd

into this nphlhnlmic L'ul-llbsnuc. In convcnlinnnlly :Ip-

plied dnsagn l'nrms :lnu. run-mg 1n Inc-ll I'nrmulnciun

charnclcn'xlics- murlcccll} inCrcanc Ll'n: cflrLu':I rnnldcnc:

rim: in film I'nmix cal" lhl: :31". lhcmhy pcm'ldlng drug

1'nT nhanrplinm 1hr prnln lag-rd penndn nncl inducing the

Frequency llhll: u given drug pmclucl musl hr: ud-
minirchrcd. InlcnnucljaEu Elfin-cur: these:lltcn1;4.liw:5. in

hnrh Ihmr physical 51m: and ct'l'ccl c-n dnrnnnn. cum

FQE-j‘lllllfil'r'fi p-crlymnnc sync-m5 that undeJ-gn trnnaitinns

l'wrn liquid [u gel ur Eualifiulid [1-7]-

In as much .15 prnliucln 1hr Th: dangnnsin and

lrc-alTnum Di ncnlnr clincnllc cncnr the nrl-cfll‘um cul'
nrncuicully all Llclsagc forms»: and. [hut-L rnqulrc [hc namc-

rrhnrrnnccuh'cul. attracts. fur their (Inclinpmcm. in lil'llfi

Chapter wc' disculfi ll'H: :ntlrc icnpc crl' mnnidcrntlnna
inmhml in the cch-nlnrlmam cul' uphflmimic pruducL-c

flinging l'rcIm rcguLulury and :nmg'rtndinl ch uircmcnlfi.

Lhmugh phyaicrrChcml-ral. safety. nncl cfllcacy cun-
alclccniinns. In a discusslnn nl' 13w: cul' dun-age I'm-rm:

currcnlly uni-d lag.- 1l'l.|: mtdiull: pruculinntn

The final cnnnidcmtinn. but by nu mcani :L mincrl'

unc. is me cllzslgn and wnlunflnn cll' cunluct Inns cure

Pl'L‘IL‘lHL‘Ih- which urn: mguiultd by [he LLS. Fund and

Drup Aclminintruucm IFDAI .15 mcclicnl dnviucn eunuc-
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[they l.'ll"l.' lance-sacral muduc-n. nncnas-nrj. fun the nail: and

:[l'cct'iw us»: all cnntuct l.1'.‘l'l5-I:H In carrcct vinunl acuity.

'l'hcs-z‘ prnclncis mcluclc l'nrmulnllnna l'nr rinsmg. smur-
mg. cleaning. .Lnd disinfecting cunincl lrusec Willl

nmciuliard cumwslliunfi fur c'flch muinr tyrn: cal' lcn:

mun-Hull. LL. l'nard. snt'l hydrnphili-C. :Incl rugn‘l Enti-

ncnnvmhle Inn-sum Man. lcni can: products fnr unc in

film C‘jl: us Cumflnt drups while Mfll'lng t‘uJ-ELIJLZL lemma

have hum deutlnpu-cl l'mm similar pruducts using lu-

hricnling pnlzrrncr-l l'nr Imntmcnl n!" mmnl' cm: imm—

iinn and 1-51: dullclcncy ldl'j' 131ml. The phallmuitutlull

sac-mull drug-ling lunli run: pmclucln .InIJ. Imprm'rtl

nTrl'IrhnlrnIc drug illusngc 1'nrn1-‘l hen-I: Intcn clEh-‘u'mlllflL'

cul' advances in polymer nncl binmnlcrinl mien-:25 n5 is

uvidunl in Ill-l: l'IJIIL‘nxl'Iraf:r :fltiuns.

ll. HISTORICAL HAFKURUIJNH

"II' .‘I phyfiicmn TIIETFFIFIHCIll n rnnjnr npm'nncm un .I.
naignlcul In nnhlnmnnj With n hrmma lunccl: nncl Inn:

buwd Elle: Rjgniur': life. 1H." ht upcncd III: by: mlutl -::Il

ntigninr with u l'I-rnn'nt laurel and h.L‘| named Iii:

wignmr's c513. l1: shall rcccsw: rm shckclfi ul' nilL'nL'."

Hut if she I1]'I}'5]L"lfill in in dc-lng "ll-.15: wufilfld Inc

migniur'a Ilculh. :JT hm. dnlruycd ll]: nflgnlur'a 1:'_I.'L'_

113:1.“ shall c111 I'JIT hi}: hand." In: Fawn-mug L'xccn'lls 5m:

Ham 2 cul' Ill: inn-2»: nl' Hing Humnlnmbi's ['ncle- cn-

ng'L'c-J uhuul: lllIlJ ILL'. in .J bllJ-L‘l». uF flulilhh-EIJ blank Lg-

nmul: 31ml: ahnul 2.7 m high. nnw pennancnlly

prcacncd n: 1hc Lnnwr: Ell].

Munliun i5. I'.l'.ld.lJ.L' ul'll'I-c' Ccldc' ul' I'Enrl'llllul'flll'lil only Lu

plan: in human hinlnry Ihul [Ina-incl whtn rchrcncc Ln

:31: mcdlcincs m pnulnccs was hcgmnmg m app-ear.
Tl-n: SLllrlft'lIJl'Ji, in snulhurn Mennnnmmia. .m: can—

fiidcml H:- l.‘IL' ll'IL' lerI tun rccnrd Ill'L-L'ir hintofi; hcginninp.

nhmn HIM] HL'. TI1-c Egypnrlns niccl cuppa: c0111-
pnunda. such mi ll'lul'clchll-J urnJ tl'lt'jrlillluihllu. Ln. gmcn
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eye makeup with. an tluuht. same beneficial effect

against tnt‘eetiun. ewinn tn the antitetctet-ini ptuperties
ul' uttppet‘ [9}. The standard wttund salt-e til" the Smith.
Papyrus tapptesimateiy i'i't'lijt Hail—grease. ltuueg.r
and lint—pruhahly sen-ct] as unr el' the earliest nint-

ments at einttrtettt bases let the treatment nl' eye that
east: at wuunds. The Greeks cspaadett utt IJ'tis hash:

salve In artiste at a type-.11] chairnun tenhctrte}. a than
fat fresh weunrls. which might have euntainea euppet.
lead. ttr alum. in additicln tu myrrh and I't'anitirteense
[lit] The use ef the aesthetic substance myrrh in the
ferttt. ui stteita. hittclta. ur prubes has heart clceun-iertietl
and attributed to the Haitians ttntl Greeks. Such sticlts
were cstlleci saith-rte and were cltsst'tis'ed in water. Ittiiit.
at egg white t'ut use as eyedruna. The Latin ward eni-
it-rituu ts a den-satire at" the Greeit were. saith-rise [in
turn tit-tired Iran-t i'at'h-m. a tell el' charse bread}.
meaning a glutinuus paste math.- ftnm wheat and water
that was relied inte thin eenes- reels. ur bleclts. Di'tea
the physician‘s name was inscribed en these hndies
[i I]. Ph'ney the Elcler tea. a n. 23- -'.“'t] arts-nested the. use
siege whites tu "ce-ul" inflamed eyes. and hurt urn. rate
at the must pepular at the plant estraets eF India. was
reenrnmencieei especially l'ur "eye themes“ [12]

After having placed the etigin at at ieaat twrt unease
l'urnta tsetutiun sncl uintrnettt} i'ur treating diseraers er
wnunels er the eye between flPPEt‘t.'IiII1J.I|.l.'i}' the first and
secnrttl millenuitrttt Et_-r_‘.. we can reattlilsI reflect an the
prugrers that the designers ul' dasage i'etms [at eye
ptatluets haste matte tie-tun thrnugh the ages—until
relatively recently. little er nette. fluet the past twu
decades. heats-er. we have hugun In see new ceneepts
emerging. same receiving the enthusiastic suppers nl'
the uphthairnalegist and uptemetrist. whereas ethets.
ant st: l'ertttnate- have been relegated tn the status at"
little-used tteuetties.

III. ANAHEIM? [IIF THE EYE AND ADP-l EIA

Inadepth discussant. at the mutants ut' the eye and
educate have bean adequately entrerurl elsewhere in the
phartttaucttlttsttl literatum [I3--i'i'] unt'l itt recent letthttn
neular nnatumy Here a htiel'us'crt-iew is presented at
the critical ttnatuiniest features that influence the nut-
ure atui atlrainiatratinn ui' uphthahnic nrepsrtttiuas- In
this discusstun. eensitiertttiurt will be gl'i'tl'l ptirnariiy tu
drugs nppiieel tuuieulls. that is. nntn the earnest er
unattractive er inte the painebtal Fut'nices. Increas-
ingly. drugs are being ciet'elepecl Feu- atirniaisttau'nn Its
patentet'nl—Iype unease l'unns sulaanuutteu'vaily. httu
Lhe anterinr and pesterinr chambers. the 'L-‘iirci‘luti.
chamber. Tenen‘s capsule. ut- bj- retruhulbnr injectinn.
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LanfEIuI.

Table I Astute-antral Etntetures ut' the E_t-e——___

L‘unjuttetwa Iris

JHiIiEiDE Esir'lillnlrli't'ei httl.‘ [is-int

Superstar cuntunctis'ul sttc Fusteriur elutnthct'
Ennules u |' firm

(“c-tneu Lena

Epithelium 1t'itienus auteur
Bent-item's membrane

Stremet i'stt bstantin prepr'tu] Tennn's capsule
Ilesccmet's ntcnthntne Retina

Eraiuthelitrm [‘iliars' heel}.- [eurte]
Meihrtrnialt gland:

Anterinr chanther

Angie er' anteriei' chamber
Sehlemt'n‘s meal

Ensues er fenLttna
Retina
—'——-—-—-—.—

Fmterictr eltamher

Vitrcntss ehttrnher

Because same al' the dthsugc Farms described may he
t'trns'tdetetl as adjunetiue tn enitthalmic surgical pre-
eedures. these preeetiures and the cuacurttitant use at
the thug are tin-termed in Sec. WILD. Fer erieuuttiutt.
readers are cncnuragea tu- familiarise thethsels'cs with
the atuitnmical structures at the eye iTahle 1]. some at
which are shuwn tn Fig. 3-.

The eye is essentially a glebe suspended in the
t'teulttt erhit. specutlized Fri-r sight thrungh un arrangev
meat ul‘multiple tissues that Functtuu te l'ecus. transu
rail. and detect iaceming iight. There is a central path
Lhat light. travels. tn the retina. with ail intervening
tissues {earn-est. aqtteuus hunter. ptttt'tl. teas. and intr-
eeus hunter] being transparent. .15. ll HLIIEDIIIIdiflg tissues
sen-e tu neurish. sentient. anti pretect these essential
structunts.

The cat-nea campuses unis nae siath nut” Lhe enter
surface tii‘ the eye. yet it is the first and cute hi the must
irnp-ertant harn'ers te esternal materiais The cut-nee is
centpusetl el' three layers ul' varying structural and
chemical prepcrties that Farm barriers based un selu-
bilitgr. minute and pattitianittg nrnpertiea. mnlecuLar
wetLu-it anti genntettzt- and specific binding character
isties. The presence and type ul' interceiluiar iurtctiens
regulate rnnlecular titfi'usien aruuncl the ceils. whiie the
hy‘drepht'lie er lip-uphitic characteristic at“ each inset
cuatrnis dilTusian aeruss and slam; the cell membrane.
The earnest Itself has nu hlnnd 't-ese'rels an :it relies ctn
passive difl'ttsiun ul‘ nutrients i'rurn sutruurtthttg tissues
and aqueuus humur.

'l'he uutertnust layer. lhs: epithelium. is eurnpeseti at
five tu setett layers ul' stratified epithelial eells that
mulseurt uni} IIILl-a. [5|] pm] hi" the lutttl cnrtteai
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Dphlltllrm't' l-‘linrrntet'ultkul I'nrtittrtu

MIIEIIIJI thambHr—H“

fir'terier chamber angle

FIFEEHCIT [llil'fill'jt'
vain

Cante'eltea

Erelera

Eman-
preeees

|ri$

“fill

Career

 
 
 

 
 
 

 
 

Earl-at e-l flehlemm

-— Urfilt‘tflfll} hfll'filflr'it

Traheeuler
meme-er}

Sumenmrc llua'rtenl :tt Ierte
[actual-Ell

Fee—tenet chamber

Fl]... J .Jtnetcmteel ere-s: section el' the human eye.

thickness. finest] cells cl' the epithelium nte ntitcttcnlly

active. pmt-‘itlirtg at regular supp-I5 e-I' t..'t:iiti Iu- replenish

[ll-tree Inst thrcugh :ncrmtil sinughrng nr injury. The

tight junetttms end Iipephilic etcnc-esitieu cf the epi-
thelium eumhine ten rii'Efll i.1'|'l eJantilu'e barrier tlu Inuit:-

eulefi entl Frtreign eul'lstu rtees thnt ere hydmphilie I'IL' rtl'

high tueteculnt u‘cighl The tears. cempceecl cl'tnnc'trt.

aqueous 11m] lipid plumes- sun-1* let i.'l.'_t.'dl'ili.l'.' t]'tI.' epithe-

||t.trrtr litre-cent edhesittn ut' bacteria and other I'ureign

mntert‘uls. and influence the distrihtttten ttncl ttlxiciijr' cl‘

l'ttrejgn mttEe‘Tiitilt [IE]. Fillttil}. the epithelium 1':- meta-

hniteully highly Helix-e ngins‘t seuubiuties; while pru—

iect't't'c ttEtlitt51 term: substances. this activity may elect

trnpnet drug iJitJfl'L'itii'tihiiil} and therapeutic unlet Sly

ntiieuntl}: Euwmttn's memithtne herpes-eta.- the epithe-

lium {mm the slrt'trnn. the la yer that eetmrt-rtseti ‘Hl'l'i. hi
the cc |'|1r.':|

in eflntruel tn the cpili’tciiuttt. lite li-lltll't'ltt is TE: 30%

water unt‘i crimp-user] muesli-5 [JI- ettllstgen fibrils In is

highly crcenised ttrrttzl' thh itttcrsttccs filled t'r'lTl't glu-

cesrtthinngtycun ensued substance end at scattering cf

kEFutflCylfi. Net junctitttts are prestfnt. yet Lite hydrtt-

TIht'lic flelfllt'Hl‘iIIIH-I'I presents :t stguificttnl hen-ice tr- I-i-

pcphilie mulecules. Tlte stt'ume is susceptible tu

salinellinte~ and water tl'tlntent must be actively e'tZI-ntrtllied

llJ rtrl:'t't:'l"|1 ttpnetfientictn. This: is ei primary Function ['1'

the cntlctlteltunt. n single layer nt' hcxegcnttilyr' ur-

rttngetl cells: separated Item the street-ct h]; Deeernet's
memhnme Since the enrnenl endttthetinl cells have

discontinue-us tight iunctietts. wank-if [Efidilfn' passes
hen: the nettle-true. I'tutllt‘n ttCrussr m the eru-rttt. Tu

L'ltllJinlEr this. eeilulttr i1'l'l'l rturnptt l'|.'|-JI:i:|'l|.:-Ji|1 prnper I13-

drminn all the stIctruL in: tlctwc Irenspnrl cf tens. cut
Inlc 1lte nee-eves hunter With tt-ntet- refine-int;- the tenth-
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gradient tltrcuglt pnesitt: dithtsic-u. These "leaky"

iuueliuns tun}: prefien't u tit‘lttslttttt i‘lil..t'.'il1"lJ bf mer-

I1‘_ct;l relinn In the strnmtt art-ti present little tJI ntt barrier

tc drug nettetrttttcn. but are ceecul iel In the titli'uemn el'

nutrients [mm the equeeus ltumnr into the cum-Eat. The

enrlntheliun't has an tit-ere“. lipephilir [tut-Lire thut Iirrttts

ctfittsten el‘ ht'tlrcpntitc melcculcs. iI is Impermnl tc
Etc-it! that the ltunmu ettdnthcliuttt hats tt titted uunthet

Ui- eelis‘. than are net tuituticuilf Ilelilr'e. instead cums

preheating fer eeli Inset uni} lht'uugh mtgrutttm ant!

hypertruphy cl' intEt't-tduttl cell-s tc cm'cr guru: tn lite

luyer. Inability tc centpensetc t'ct' cell lees wttt result an

less at l'unctinn and. eerneul npecifieuljttn. Since en-
ticthettttl chE-s ere sensilttre lc chemical and mechanical

insult. ung- cplttltnltu'te pneumatic-rt ttttu ecultl ectttect

these cells must be carefully- eeelue‘ttetl 1'ur hieetnnnnl-

ti'Itlttz.I

The ect'nee is ccnnectcd tn the ltrntlus re the epeuuc

salute, the“: tuuglt fibre-elastic capsule rlntr encloses the

eye .itl'lti urn-cities suppttrt stud nrtiteetiurt fur the in-

terest stt‘ucttttes. The visible rn'ctl el' the sclcrtl 'is gen-

flail}: referred ten are the cnnjunclh-u. The strcnttt hats

lttctsely peeked eullngen hh-rtls with sL'nttertstl til'lrtJeytes

and line bloc-d vessel-s etc-cpl in line litubel i.'|.|.'l'.:l'l. Nn

junettnnel. ectttpleeee are present. so the sclet'tt pteseute

fll'lL'r' :3 ItTtttTthilit: hen-jet tel fttreign meteriitls. The

limb-us is [tell in blend t-eeeels. and str'ttten'tir nhsnrptiu-n

cf tcptcetl'y applied drugs uccttrs here ['Il'lmfll'lijr'.

thhln the tnteriur ef the eye- the E'ttttbnl elm L'L1n'tuins
tlte [mite-cutter meelttt'ttrit and. eat rtnl nl' Sehlemm :11 the

jenetinn cf the ins and eclet'tt. These structures ereiu.

.‘tl.'El.1r:t'l1J."-. humttr lTL‘lll'i the anterior eiiittttEIcr. .t lunclicn

essential tn. [ire-cent Httiei neetimuhlittn. inerettseei in-

tmnculnr ntessmc. end gtnuccn‘ta 'I'itc iris. .1 rung c’r'

__'-'l_
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rnttsthhir tissue that reeuhttes Ittht entry lure the heel:
of the eye threugh the pupil. is lueetcn ill [rent nt’thc
lens .tntl physically terms the eiiisien between the

numeric: ehemhet and the pesterier chamber. This
structure is rich in tile-ed vessels which tlilete when

espesetl 1e- seyett' trl'llttnls resulting in iridinl hyper-
erutn end cdemtt The Lnner'enlitttt til the ins presides
the means by which the pt'eetitjuner L'iltl centred pit-
piilury dilatien.

The lens is essentinlly u flettcnerl sphere thitt ts held in
plate end cnnneetetl tn the eiliery hncly hy filler-like
strands. the eenules el' Einn. Crimpesed el' crmccntrie
ileyers el'erystelttne fibers. the tit-secular lens has it single
Inyer el' epithelial cells en the tlnlefielt' sut'lhee end is

surrcum'lccl by :1 1hin hut thug: capsule thut cenrenientty
prflt'ttfcs the suppt'tl'l. l'et' eh ictLrtIttenlur lens tlt‘lLt erice e

cetttrttctees lens lttts been ten-teem. The lens epiLhelisl
cells hete seme mitetie lien-titty- :tnd hitter cells preps-cs-
sit-rely lese their cellular eerttents and Inlet-etc tn farm the
crystttllinel'thers. The lens is tleitihte end chenges shape in
order In ecljust I'fleul length For ttettr objects tuctxtrnv
ntetisttient. en ehility that is leet with age It rs impnnrtnnt
tn uete that there is httteesehenge et‘metet-iets in the lens
nncl ne less t'tl'eeJJs sci thet ell-tn; eccrrrnulutttin sheeld be

intestiyeted Fer ephthnhnic prepsrntiens fltet .itn: eh-
serherl inter the eye. The eiliury belly hes 1W“- mnjer
Functiens. The cihttry muscle cenneets Let the settelcetul

Ellttt and ennttel-s leret :teentttrne-tletien. The untennr
pertitt-n til" the eilziitry hetdy liming the mstetlur chttml'tet'
pmdueee the equceus hemer thttt eireulutes incress and

lltrettgh the pure! ten the entenerrhernhcr still cut til the
eye fur it it'tntiltustl lutmeer ul' fluid.

Behind the lens is the yitreeus elttrmher that cen-

teins 1eitrceess httmttt'- e transpareiit gelatinens ntuterinl
1hht has me turneyer and is in direct centuet with the

retina. The reljne is. e hileyercd hlghly metehelleully
ect'rte tissue that trunst'errns light In em electrical sig-
rtttl. which is processed and transmitted as electrnnic

lrnitgcs let the hrttin The trssuc ts crimpnsett til at
enmples utmnycment ul' phetnrccepter cells [reds and

canes} evet'lylng the retinal pigmented epithelium
[RPE]: end is isclntcrl t'rmu t-sscnler fluids by the
blend-retinal hen-in: r. ti eemhinntinn etl'endetheiial eeli

tight jut-teeters lining the retinttl bleed vessels and tight
junctions between the RPE cells thet restricts difi‘uslen

Tram 1he systemic uttettluljen. The ehurttid is It highly
veseuhttiecd ceitttgceeus tissue lying between the re

tlntl end the selerst them the eilinry he-dy tn the nptie
nerve. The uptic nerve eennects tn- the retinn ill the

tiptic dial-t. it highly yesculsrizecl ere-e thet is susceptible
tn n-enlcr hypertensinn and drug elt'ects. Finally. see-
E'I't'll ecccsset'y tissues [he'lneeel nre essentiel tn rtreper
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lune-treating tttl' tht: eye. Ten-en's ettptsule- :1 thin mern-
hrene surrcuntllttg the selcre. sceiusees the eye frem
Il'te surrounding seelcet fer Freedom et' mat-erminl. 'i'he
lecrirncl end Meihemisn glut-leis preside essential test
encl lipid cemp-enents while the eyelids assist in tear

distrthethtn sntl pretect against mechanical injury.
Frerrt this discussicn. the reader t.':tl'l appreciate the

intneuey til" the eye end the care required in devising
ephtheh-nie prephrmiens in order tn preside set'e end
effective thetupy.

W. F‘Htlt Hl'lt'Ldtl‘Cfl LIE“?!J AND

THERA FEL'TIE‘S lI'JIF UPHTHA Ll'tTIC
MEDICATIIDN

it ts net the purpose cut" this test te present en in—tlepth
tct'iew hi” the phennneeteey ut' ephthelntic drugs. Fer
this pure-use the rend-et- is referred ttt cine til the nu-

tl'ttttt'lutitre 1retltmetits t'lf this subject I | 9-3]. Huts-Eucn
since this teeth; is net cemmunly centered in phennstey
schist-ll curricula. ll hriel' treatmem is presented here.
Fer the least part. drugs used lit the eye l'sll inte- ene nl'
fist'etul entcgetries, including miutics. Tnydrieties {with
er witheet cyclcplcgie .teu'cityi. eyeleplegies, ltI'III-lt'te
flemnteteries. enIi-irtt'eetites tinctuding entihietics.
nntirit'els. tint-l nntihectennlsj. entiglnueetue drugs,
surgieet aldjlll‘lflfi. diitgnestitss. and n eittegery at times
l'er mtscellencues uses. The intended ephthelrttie use
will define mete precisely when drug er cnmhinitlt'err e!"

drugs is tn he used. the tippiupriete desege farm. and
reel: et' sdntinistretnin. Fur example. the practittenet-
will. with lines-ledge ctl' uerrtnn eerttrernclichtidns. Ltst:

Tri}'l.l:t'.l.il.ll|: drugs specifically fer their pupillery nn-tl
eemmmedetit‘e eFFects. hcth in the pt'eeess el' refille-
tinn entl in Lhe mnneeemenl el' Irideeyclitis. tritis. ee—

eetutttedetisc esetrepin. ehrl tut- |.‘.|fl .tttrepirtc.
herrtetrepitte. shape-Lemme. trupieenttde. end cycle-
pcutehtte ill‘I: esst mptes cl' pernsynnhetherntmetic drugs
Istssessihe myrltintie end eyeleplegic activity. whereas
phenylephnne and epinephrine tire esnntples nF sym-
pulhemimctie drugs pelts-erasing enly mydrictic activity.

Drugs thel may be chnscn her use In the tttunege-
ntent el' glsucenttt may he tepicelly applied minties,
sech :ts pilueerpine hy'tlrcchlc-rlde er nitrate. [ethn-
chnl. echethiephhte iedidc. er demeceriem hretuitlc:
epinephrine predruys til-:e dipisel‘ritt hydrechleride.
nensetectiee tl-edrenct-yic blocking ngents such as ti—
melel tueieete end henelctl hydreehlctritle. nhtt selec-
ttt‘e fi-edrenergte hieclttttg agents such as reecmic- er

the mere [Intent ll't'riI-lhi'liuxfllfll hydteehlertcle. enm-
pnunds dict-nit] nl' puplllery ei'l'eet; tupimlly ttdtuinis—
tet'etl eerl'tente enhyttrhse inhilu'tnrs. 'sthh its
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dureelamide nntl hnnmitlrntde; prestaglnndtn antilegs

at the etass PUFH. sueh as tstaneptest and [reveal-est.

capable [IF lettering intranet-tint pressure {It-1F] sig-

nirtettnttg With little er rte 1nl‘lttimrnrtIe-r1.I er t'tisediln~

Ice-y respisiise; er the].r may he el'allzr- aiJInttttsteted

drugs. tn present an ttsmutiL' elTect tl'utt will tuner in-

tianeular pressure. stteh its ‘iU‘h. gls'eerin er slitti-

isnstirhiite. Ull‘t'E't' thugs administered etnttt.I te lesser

inmtnenlstr pressure are the eurhnnit; unity-titans. in-
Itihiters aeeteznientide nrttl methemlnmtde. Further—

ITttt'EL'_ Ihi: tnietie drugs. mag.- I'ie eheisen tn net-terse the

efi'eet nF mydriatjes utter rufrneLitsn tn" during. :sttsr'gie'ai

pteeedutes sttelt es eetttrnet rerntts'el. There Is new

available an antitngdt'itttie drug devntti el' |:«tt['!«tttttir:i.I

anti-city, duriipruttttte hydruehluritie, whirl-t is gaining

imports nee In the reversal at the et-t'eet nl' mydnaties.

Dene-titling en the teeat'tnn el' eeulttr inltttnttnatien.

F1 speeilie etirlieusterttid in :1 speetfie desage TL‘InTI ITIEIj'

he ehdsen. t-nr instanee. n enrllunstemid nl' htgh TH't-

tenet'. sueh as predniselene neetttte. finer-emetlteinne.
tteitai-taztt-iasene. t1: rimettetette. mag.- tie ehesen t'er

deep-sentinel infinrnmntiun nf the 11qu lruet- Further

treatment et‘ sueh mfittmmtttlt'llt me}.- take the Fame at

subtenen injectieas et- ettt] tsystetnie] adntittistrelien

nt'seleered mrlieaslernitts. depending lJt'l IJte indluutiun

:md the dnsnge Terms. neatlsthte. Fnr inflamrn utinn eli' st

mere superfieia] nature. the tester strengths el' predr

nisnlnne tteeiutt: er the tewenputeney edrtit'ttsteruids,

such as. hydrnenrttsnne nr metirysnne. will tt.sunt|::.I he

ehesen. It is new else possible tn trntl :inflttmnttltien

Wilt'l nunstet‘uitlul ttgellls litue dielul'etlut; Lit“ kfltflt'littt.

drugs nnt ettpeeled tel leis-t.- IUP.

Drugs used t'err Ihe treatment of neuter int'eetiett will
generally he ehesen based en the presunnttite diag~

nttcsis er the causative ug'cnt by the upttthalatetegist.

Latticinttofi eonfirrntttinrt h} mlet‘nl'tistt eullurt: land
identifieatien is t'eutitiett' eertttueteet ennettrreltlis with

the initiatien ut' therapy. This is generally JJECESHI}

lteetausi: int' tin: seventy Itnd sight-threatemng nature t'tt'

seine types el'irtreetten Fnresnrnple. lt‘tl pttltenl has :1

foreign hedg fledged in the eetnea ei-igiitatiug Item .1

[sntenttstllt' ettntnminuted envirunrnent. the physician

tttatr ehe-ese te begin treatment rut“ the eye. sitter Fnreign

hmtg Mme-tat. with a single er entnhinattett alttit'itietie.

such as gentttrnttsin1 tuhren‘tyetn. ehleramptteniettl. and

-'t neetnsein-nntgrnysin eemhtntllinn Recent 1n-

ttudaetien et'qutttntune atttibietles like eiprnfinxtteili.

nt'ttntttein. and nnstittttt'tein lustre expanded the physi-

cian's eheiee nt' ttt-tttltlhle prnduets fer neuttlr tnt'ee-

tiens. The appheatien et' these agents is wnstdeted

unprttpntste- sinet: tut infestien with Psntdunrttntts tts'r-

rightist“ can -:.tt:sttrtt§I a. en men :In Est—4H l'tnttrs. generally

Page 9 of 66

4-11

the time |T takes 1n identtl’y nn int'eetintts agent. Less.

tulttnnating. Itttt rte tess enngereus. tare tnl‘fitiens

unused b3..- t-‘itIi-L'tLL‘i staehyieeeeea] and stienteeeaeal

nrgnnrsrns. Fnr superficial haelertut int'eetinns nt' Il'te

eenjtlnetat-tt ttnd egEEutts. suil‘enitntittes. sueh tts sedttttn

sutfitfictstmitdtt- are usually prescribed. as ate fellas.

mereune retide and mild stI'tIer protein. Petsphytuet'tt:

therapy I'et errhtihtilntitt neentiturttttm is newly unt-

t-‘ersatty required in IJ'IE United States, with silver ni-

trate. penietlltn E. m ergr'thrnmgein being the primary

ttllttrtl'lli-Etltt't'flfi used. F'te- .tntl pnstsurgtesl prnphglttsis

is beeutniag Int-rte eettunenplaee with the [sue-lantern}I et'

stlrgteniiy tent-reeled eisiu-nt L'tTl'Lt eutnhtnutietns of anti-

iltl'eetiees. with nnti-inflnmmatnrg agents are frequently
used tn teduee surgiea] trauma tn the eye.

t—tJ-T fungal and 1irtr'nl Infectittns- Il'tett: an: very tiew

agents Ihtlt the enhthnimnlegist eitn prescnhe. These

erganisms' 1esistanee and simitnttljt In mammalian tis-

sue make it diflieull tu lint! etTetrtit-e and safe therapies
1-'t‘ir Instanne. trimturtdlne, n selective metahntis: in-

ttihitet. has been strewn te he ttsei'ttl against herpes

sampler. It'irusi interliun {It [tits L'urnett. FL'JI' the lrue‘hmnu

virus and 1sirnses that. estuseinelusinn eunjunetieittsli.e..

TR It: {the single largest etluse ef blindness werldsi'it'leH.

nu:- smifle anti-Hint! agent h as dense nstrated satisfaeterg

activity. ttnd the teeundury bacterial :rurnit'teutiuns Lit-

this disease are rrtttnttgetfl by eent'emtnnel antihinties.

sueh as tett'aegieline. ehlet'rintphenienl. ttnrl erg-
lhrtJn'tyL'in- The lraehutttu Uitus itself seems te he

snrnetehat suneeptthle 1:: these Hntthitttitts; humr. 1111-

ten El street-ts et'ttenlment Ilttee runes per deg :tre tequtred
tu achieve an Silt-ii elite rate {21.23}.

A similar situnttnn exists Fur the treatment ts!" Fungal

hertttitis The :tnltfltrtgttl antthinlie drugs nyslntln and

nataniyeitt hat-e been efi‘eetise Ie varying degrees in

superficial t'u ngstt tuft-tstiun. .il-h- has-e uUppEs sulfate and

minim sulfneetttmide |14._3'5| Fur hnth n!" these drugs

iuhtenttetes'ss ef the tepietttty administered: drug [tire-
tiuezes enhanced unis-tiles-

tilt-tags used tts surg'tetll adjuncts art: pt'irnurily in'i-

gating setutietts- setutlens et' ptnteetstte eneynifi.

eiseeeiasties and nnenes entwined in museum re-

met-eat. intratseulttr lens. Tsltteentent. viLreetumy. untj

pt‘t‘lttthitnres ttt preserve retinn] integrity. These drugs

are eensideied true parententl {testtge terms. the design

ttnd et't-ttutttt'nn Irt' which ttt'e dismissed at: greater detail

elsewhere itt 1htt§ ehnprer

Diagnesne drugs. suett as settitltn Ittteteseestt. ttte

ttdrninisttered tt't-I'l-tL—q-Jlity tJr inlrat-elttulsl} tt.'l uid in the

diagnosis. itr' such :ttnditittnfi Jlfi. enmeal Ithrusiu-ns tsr

uteeratien and serious rettnnnathtes. This agent l]t1.5

became the must widely Ltsett diagtttlstit.‘ ugett'l in the

—
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praence efnphrhalmuiugy and uptemetry. Ruse bengal
has alsu been used tupt'ealiy. .uJIhnngh 1a a far lesser
degree tl'nin sediuni Iluaneaein. which is available as
well-preserved allraline snlutruns in euncentralruns

ranging frem :15 in ltiutfn [25.11]. as fluttresiicin-itn-
pregnated ahaurlient sterile pap-er stripsllii]1 at as an-
preser't'etl. tcrtntuaily sterilised Inll'bl'r'fllflllS injections
in cancentrstiuus ranging fin-tn :- In 25% [29“.

Several topically applied ideal anesthetics are reu-

linely used by the eye care speeitthst in atriaIt-i muttne

diagnestie nreeed urea and fur ya rinLrs relariyciy simple
surgical preeedures such as insettten uf punetai plugs
and surgical 'l.'!lli.li'|-|'l earrectian. The first at” these In he
Lise-ti was catchment ueneentrutiens ranging from I tn
4% Eli]. Mere ntederrt Ideal ancs1hcties. hewet‘et. such

as tetmeaine hydreehlLit-ide and preparaeatnc hydra-
thleride. have replaced cucainc as drugs pf chairs in
these premieres. Fur surgical prucedures nf a mere
cmnples nature. lidncaine hydrechleride and similar
leeel anesthetics as ectrubulhar injectiens lla't'e hecn
nice [3]].

The i'nregeing necryiew has presented the nutter
classes of ephthalmic drugs. Une udditiunttl class al'

drugs that merits hriel' discussian includes drugs ttsed
fer the treatment at" t'artuus dry eye syutlt'un'tes. The
must severe ei' these. ftrrutur-rmjanrrtt'e'tis .n'r'rw. int-'talt'cii

diminished secretien eI' mueitts. ennsisting ui‘ glyce-
pier-tins and glycesuminnglyt-ans and their eumpleaes-
These materials sen-e re cent the curt-teal epithelium
with a hydruphiitc layer than unifunnly attracts water
meleeules. resulting in eycn hydratien uf the earnest]
surface. Diminished sccrelien nf these sul-ettances cau-

ses dry spurts tn ties-elen an the eerrtcn. resulting lli
eunteal dehydratiurt. which can [earl ta uleeratinn.
scarring. er earneal epaeitiEs [3.1]. iii-silent pharma-
ceutical prnduets arc at-‘ailahle [Hypetem-s. Tears Nut-
Ural: FetteJ that writain mueetnimettc high mnlecular
weight pnlymers that scrye tu resurface the cnrnca

Ienipururiiy. thereby preventing the eFerernentiet-ieri

dehydratiun anti alfurding the dry eye sufferer with a
degree ef relief pre't'in'ttsly unavailahie [Eli-ll. These
agents are net pharmaeelug'eally aetit-e. altlteugJ-i re-
cent research itsds tn the premise ni' drugs that will
stimulate tear preduetiun l‘cu' lunger-term relies".

it. HENERAL SAFETY CDNSmEItATItJNE

it. Sterility

Every nphtltuirrtte preduct must be rnanul'autureii nn-
det eunditiens validated re render it sterile in its final

mainline: fur the shelf life at the precinct [Jiint
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Sterility testing is IL'i'l nrlttrted an each lii1 iii" npltthalrrtii:
pruduct by suitable ptueedures as set faith in the
apprnpriute pharrnacapcin and saltdated tn each

manufacturer‘s luberatery. Wl'llli: Llie rnsjnrity ei'
uphthalmie preparations enntain prcficfl'uli'i-lei fur
l'l'lLlllIlrl-lE-LIL'IEE use. sterile preparuttens ||.'| special cen-
lainers i'ut' individual use en a srngle patient must he
made at-‘atlable. 'I'lijs availability is especially etitiral
l'ur every huspiial. uffiee. nr ether installatiun where
accidentally er surgically traumatised eyes are treated.
as well as tar patients intnlerant tu ptttsertltlljt'ea

The USP recnghiaes sits methuda at" achieving a
sterile prudact: Iai stcatn sterilisatiun. thi tlry~heat
sterilisalten. {ci gas sterilisatten. [d] sterilisatiun hy
iunieing t'atliatinn. rel sterilised-en by Filtrnncin. and if]
aseptic processing [I‘ll Fur nphthalrttic prtitlucls
packaged li'.| plastic containers. typiea] fer nphthaLrn'u:
preducts. a camb'rnatitm r-i' rwn er mere at these sit:
teethads is used reutinely. Fur example. fer a sterile
uphthalrnic snsperrsiun. berries drapper tires. and caps
may he sterilised hy ethylene aside as gamma tadiav
tinii; the suspended seiid may be sterilised by dry heat.
gamma radiatiert. er ethylene etsitir: and the aqueuus
parties at the crimj'msiliun may be sterilized by lil-
tratiun. The enmpuunding is campletetl tinder asepnc
cendliifllns-

One can see- by the cumpietnty ul' these types uf
manufacturing precedures that much care and attenv
lien le- detnil must be maintained by the manufacturer.
This sterile manufacturing prneerluee must then be
validated tci prtwc that ne mnrc than 3 cantainets in a
let ef Jililtt rentniners fulfil as-e nensterile. Ulti-
mately- it is the Inanuihcturer's respenaihility ta ensure
the safety and efficacy ef the manufacturing prucess
and the absence at any adverse reflect an the pet-duct.
such as the pussible Fennatiun ei' sttbstanees tnsre 1a

the eye. an user-present pussil'tility with gas sterilisa-
tien at when using ieuiaing mdiariun. Fur uphtlteluu-e
prurinets sterilized by tcmilnai sterilizatiun rsteriiiaa-

ti-un in the final sealed eantaincr. e.g-. steam under
pressure}. the stertlteatrun cycle must he yalidatcd re

ensure sterility at u prnbahility trF I'll“ at greater.
Cat-rently. the British Fitsrnrrte-npe-eiu suggests fit-e

methnds ef sterilieat'ten: tai sterilisatien try autuelae-
ing. iii-J dry-heat sterilisattun. usually Itr bfill't'. [cl
ethylene usiae. tilt inniziug radianen [electrnn accel—

erutur er gamma radiatiuni. and tel sterilizatinn by
ftltrnttun. [luring the manufacture ui' an nphthaltnie
pretluct. stcnli1y may be checked while the finished

pristine! is tn its built iii-rm hefnre filling. II is tlten also
tested en a rsrtthtnt sampling basis in the iirtrshed
package Suggested gtltdelines fer the nnmlter til"
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flphtluletle Hesrntlerutienl i'rlrthnrttt

SitFl'll'liE'fl are dependenl en ssh-ether ttT net stenlssntmn
has Iahen plane in the sealed linnl rantatnet While
Iernlit’tttl sterilisrutitsn imeLiIu-ds :1 ti] is; peel—erred. sieT-

iit'a'aL'itJH i‘l‘ lillrntmn anti aseptic processing have heen

interned {at hreearat'tens that are Ineerrtrnntthle With
”the: methtsds. Class .-'t pl'uduets alie the-use sterilL‘eed in

hulk Term and liiierl aseptieuiiy intn sterile final enn-

miners withiiat further steriheutt'ein. Class El nrn-rluets
are these sterilized in sealed final eentaitters. Class B is

further snhelit'irieii .tI:'t:r1irI:|in1_.rI 11:- method etF steriliza-

nnn: type | enmnrises these Itrntlaets sterilised h},-

steam under pressure; I'_t|j‘t1: 2 camp-rises these products

sterilieed h]; an].r nther means. Class A pruduels require

a minimum tandem sample numher nl' nu fewer than
3t] items [rem eneh filling erueratien. Class H eredeets

rennin: varying sample sizes. generally l'ru-n't 5 llJ 3”

units pet let. depending nn whether the steniiitultinn
tieeurs in u ehanthel' at his a continuous pte-eess.

EL Dealer Tusieit's and Irritatiun

Assessment at tlte potential l'rtr eeular irritatinn and

tnsieity et‘ ephthulmie selntiens represents an es-

teemely imp-rtrlunt step in the Lietlehtprnent ul' but]:

us‘ersllte-L'Ulflltiler [UTE] anti prescriptive pharmaceu-

tiettis. Eseellent reviews et' preeetiures describing these

eeniuntiisns have heen pulthsheIJ [SH-4|}.9Eli. Reline-

Ineltts ilt ]'i'i'-|'|'t._‘Cr.l|.i-|.'|:5t study design. use nl' objective
measures. and standalslieat'ren el' nentnsasise methane-s

such it: speetshlr miereseem' have insulted ilt emitter

ftflifll‘lflnlrl i;li.:l,ee.tirenI and predictability. In. addition.

the iiieetneratiert ef strtteture-aetislts' Ieiarinnship

[EAR] eealtlatinns presides an earls assessment at

pmhahle titsie eflieets of the chemical mitieties Ltrttler

eensideratian. The htsteneal esaiuttlinn nl' these pm-

eedures eah he tinned through the literature [dl -:'-i.l]. as

can an understanding ut the methanisms uF neuiat'

response ten irritants. its-meal nn esuminutinn til the

eengunetiea [5E 54]. the earnea [42.55—21.71. nr the 1:15

[42-53.12fl]. Ads-antes in design and use ul'upltlhuitltie

drugs nnd deetees have hruught. neuiar Initieitgt' inttt

sharper focus Mans tnterter structures al' the eye fl-t'l-
jaL‘enl in target tissues. tII' t-t'h'telt at‘e lttl'gels tt-l' Itener

therapies themselves- ean sullel irreversible damage se

safety evaluations must he tentprehensts'e. In general.
eensieeretiun ntast else he eaten tn the use at nintitts

uphthairnle nrenaratiunet with either drugs .1an det'i-DEs.

Testing titerel'ttre1 musl he hated an risk analysis In

iItelude hull: lit-e intended uses at the nrnriuet as well as

I'ettsnnithiy ittreseehl'sie misuse.

Mhine rnl'shIts has: heen the printer}- speeies useti

t-t test eealnr tesieilzr' anrl irritnlirin itf' arththainne
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furrnuJutJu-ns. While rt.1.1£nl ti—Ehifle hits Lelllet'etl en lite

use «if rahhits nr other species as nretJieltJr's fur human

teen-ease; there is ennsensus that there ts nn mt'll't:

rehuhle madel that eantures the l'all ennlnl-esity til' the

eye anti the neuter eesprinse ui' ill. intrieute hieehemimti

and nhssielesa'eal pretenses In aeltlitinn. the athtnn

nthbit has tilts-inns advantage-s due In its availability.

ease. of handling. ease Ur maintenance. end large pru-

ntineltt unpigtnented eye. 'lhe eeuiur structures are
easily uhsereeii ainl eeusssihle. Inehttiing the entaea.

huihur euniunetitru] iridial seaflist. and pusleriett seg-

menl [311‘]. The pri mars elil'l'erenees helween :rnhh'its and
hemans in aplnhalntie sturlies relate te neereasetl

tearing in rabbits. LieL'rettntsd hiini-tiltg t':.'ll|.". nteeeaee tti

|ipid I'mm a species-specific gland [Hurderinn islands-

IDIJseI'j- atlas-hen eyelids. ntesenee et a nletitntine

memhmne [Siffl-filI, elit'iisrenem. in the structure al'

Buwmn n's mern l'iraneI shm‘er reepitheiiaiirsttiun Hi the

rahhit eel'llea [J I]. anel regenerative endtlthelium L'II' the
rabbit. The eat-heal difl'erenees result In inereasetl

nenlar respunse 1n irnlunts in the rabbit. The primate

has gained in. put-interns as an neult—tr mantel thr the

e'ealuulitJu el' 1]: age and elterrtieals heeause it is mere

similar 1n human eye [Sihfl]. Hewitt-Er. Llue ta lite

thiiit'ulttr and. mi»; 1nheren1 in t|1e1r ear: and htttttihng.

primates are used seeundanh and in eases lit-he re ether

speeies mag.- net preeiele an aeetlrate assessment. This is

espeetnlly true htr drugs with melanin-binding ehttr-

aeterjstie-s that mag-I aeetttnulute in r! pigmented Iris.

‘il'ai-iaus gtiverninental ageneies have ntlhlished

gendellnes i'ttr ueular irritant].- sttlditn: [hl.h2.7?]. These

guideitnes nre tiireeteri Inward nphlhrlintie I'nrn'lulu-

Liens. eltentieals. eesmeties- esttnetahtes l'reut- neth—

thalmie eanta'merse and uthet materials that the}:

intemmnnlty eu'r accidentally etsrttaet the eye duri rII__I use-

it is the inanulheturer's resnensthihts tr- determine

these studies spurlfltullfr .tpnranriate t'er testnig the

satiety.I ut' the nphthnimie fitrmuIaLiun- t-et abiding h'_e

general gnt-ernntentel guidelines. The [15? presents

guideline-t. fur a ill-hunt mule: Irritatien test tn rnhht'ts

using saEine anti euttnnSeed ail estraets ai' plastic

CDMHiItCTE- used 1nr packaging uphthaimte products.
E'entainers are eteanetl anti stenlteesl. as 111 the heel

peekeeed preeuet ta determine aeeeetahtllts- al' the

peel: aging. system.

its a rent at the Federal Hana-nines Substances titer

tFl—ESAL u mtieifiee Draiee test was aeuntetl Efifi—efij as
the eul'fieinl methnei. I'nr evaluatiun ttit' ueLtEe ueular irrl-

[allege [Emil It is It Ltissli'iail determinatinn that remains

in effect raday. Tet-ti refinements hat-e been aeeented as
allernatttfl: tut the test which uses a small trulutne

nth-re ennsjstein u-‘nlt the et—tttiae'ttsr {if the tnl'et'iur eun-

—
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 juttutit'ai set: [M . ttnti lb] assessment of the degree.
frouuuney. ttno duration of ocular changes nsittg hio-

mterttseupie tiii-Jurnrt titantinittirin :mdlr'm flue-twin

staining [It-9.54135]. While various in t'ilro tests have

been proposert to tephtee this in ‘r'lt'fl evaluntion. none

i'ttttt yet been accepted t1:r validated [Etii JD].

Current guidelinett for toxicity- evaluation of orth-
ti'tulrrttt: i't'lrrnttlittIlone 1ltt'ol't-e hath tingle and muhipie
applications. tit-purulent an the proposed eliraettl tare
I391. The multiple appliennone initi- extent! met it til-

month period. and Incorporate et-aiuations oi" ocular

irritation and toxicity. systemic trntiette. .1an determi-

ntttions of systemic esposnre ttosiooh'ttteties]. Its main};
eases the systemic :Jtpottue free: art oculsr rrntte “11:55

lhtlJ'l 113' parentetttl adminieration. information tit-.tt

will assist in determining whether additional studies

may he itertilfli to etttttbltsh systemie safety of the

ophthalmic preptttntiun. LS. and international gui-
dance deetnnents tire tit-aitahle Fiji-1f. and tegtfletions

until tests hutre burn summenaeid i'or ophthalmic i111?-
puruljurtn [HIRE—i4].

A5 mentioned print s'iouily lend discussed in detail in

See. ”til. mitten lens products have specific guidelines
that foetus tin competihiiir} with the euntaet lens and

hitJCtJmpnlih'tiilj' 1hijtilt tilt: cut-nuts and conjunctiva fifl.
Tilt“: sultiliturtft are viewed as new medic-hi devices and

require teeting with the contact tenses. with which they
Elli? ltl III: ttfictl. 'l'ests inuiude Lt lI-rluy tJL'IlIBr slut-13.- m
rnhhrts and emtfloy u-ie apt-irortnttte types of eontttet
tenses 1nith which they are to he used .ltflt'] mug. include

the other miutiont the! might be Listed with the lens

Mditinnst tests to et-alurtte elitisteoriet'ig.r potential.
acute lottieitjr. sensitization potential {allergenieityh

trod risks speeifie to the preparation are also required
[i'ri 77"] Three Tests are sttlfieient to meet requirements
in the majority of countries. through testing require-
ments for Jupttrt are currently mttelt tttore enteritis-e.

While systemic exposure is rarely encountered in

intrEtttrELtittTIy tltittttnislered drugr products. there- one
safety Wheat-rut related to the hioeompatihility or these

pnidutsttt with nettinr tissues. These produets hfl't-‘E
speeial design anti et'uiuattioa euneernt. .ttnor lt ptoduet

inttilieo into the anterior eharn her may eoatset [or up
it} 1 huurs filiEi‘l- essential and deiieute ttsetttes .‘t5 the

todothclittnt nnd traheeulur meshwrrrlr [Tit]. For sueh

drug products. it is msndatarg. to design speeit'te testing
thttt mil-nitr- the length oi exposure. Methurls may tn-

L‘iude =1: t'it'e models that continuously infuse the
tpt‘eihe ttrotlttet eomnnsitirrn. hoth freshly made and

aged. into the nntcrior ei1t1rtther oi'eseiseu rahhit eyes
in! prolonged periods. Judgments for prttrtuetrtisstle
tilllmi'ltllihilily eau then be made by.- observing tJtJ-rrtett]
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Lint.-I or :I.

EnIJtthcli'ttm 'tt'ttlt tpeeuiur Ittiettitttotn'ty |'.i"ii| :tn-tl hum}.
pElfl'lt'tit‘rggr'. These muterinis eun nis'o bl: evaluated

ageinet sooeil'te cell ilnrs 1n ttsette ettltttre. paro'ealarl-r

eotnua] cnduthcilfli litlt'tht. fits littlee L'thttt't: tt:t:hnrilt.1g;.I
progresses. oell lines for the other tissues in the anterior

segment of “It: est: are hrtng ottahlished and wit] he-
eottie useful in. rttuur: compatibility testing us weil.

Th: slittsilit'itjr' ot' the intratieular tissues pittees eer-
tein restrictions on tntrttoettlnr dosage l'otins. In gen-

erttl. prtputulinnfi lhttt inettrporttte fewer ingredients in

.l prurterlt' hetnneeti solution will i'l.'L'|.-'t'.‘ lettfi likelihood

of litter: Incompatibility- This IE not to say that a
tiimplu solutiun HF drug tn wallet is optimal- indeed. it
simple isotonic solution of sodium chloride is taste to

human eornettl epitheiial. endotheital, ins. and eon-

tttnttti'r'ul eeiis. whereas it solution properly itaLaneeri

with various nrgttnte itnti inorganic ions and nutnents
iti nflt‘llmth: To these cells In tlitt'n and tin 't'J‘r'I]. I|1 111E

Electron pltotomim'ogt'anhs ol' lttnntttt corms-ti en-
titthttiiurn pruscnI-td to Figs. 4—h- the eflun ul'snlution

Composition on tissue integrity is illustrated Figure 4
shoe-ft i'lLllll-Itl't 1:1}me enttnlhclin] tissue ttftet eorneal

perfusion to: 3 hours with leeteted Ringer‘s solution.

tt'htlr Fig. 5 iliustrtttes the same tissue peri'tteetl For 3
hours with Ringer's tlultttion ettnromirtg giumtlitone.
adenostne. and bicarbonate. In the limiter. oell tiar-

kct'ting and chlling ttre in et'itieuoe. whereas tn the

letter. normnl eetl eonflueuoe is retuined. Fig. ti shows
the .‘i-t'tmc tissue after it 3-hour perlitsion 1.t-‘ith a soitttion
'Eii-‘t'tlltl UT inETCt-iiti'lit- ESE-trtttitti fflt tttotntul tote” enn—

huen-oe. Th: difieonttnuittt of anti structure is qutte
evident.

miter agents commonly used In topietti tHJtIiiLLT dntgs
eurt be user] only spnringh or not at all for tntreoeulttr

use. The pmeert'tttit'e agents commonly need in. topioul
"Phihfiimii: Pmnattllinne rite not oontoittiitle with the
tissues oi" the anterior segments of the eye :tan “1 set--

erel tell lines in ttsene eulture [tilt]. The U5? reeogttiees
Ihnt problem tint! spetzi Heniigr wen-ts against their use in
ltlll'ilfltlui'rit' SUiUiiflnfi-‘itil.iill. Dt'ttg. stabilizers. ttutth its:

untittsidums rind ehelatirtg. :tgents. must ht: used with

can: enri should he used in stuoluteljr minimal quan-

tities unit when fitness-try. Deeuiiottally. it rost- teem

desirable to soluhiiiee an otherwise srstringty eoluttte
ingrltdient. Whereas this not} he a practice] can-
t'iidetiniml in some Injecttthies. only aqueous solutions

should in: employed intreoeutnrly- Furthermore. only
i'ttirly it'i'itn' Utttteetlirttlittns. of typical crawls-ante earth as
glycerin and propylene glt'ool eatt he entt'tluyed heetiuse

of their oti'rool'ti: eli'eet on the surrounding tissues.
Hmrflsmnht :ttflulluns may the“ some transient de-

Htcctttiuu of the anterior ehnnth-t'r tissues- whereas ill-'-
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Fig. 4 Humsz turn-:3! undulhtlnum fulluwmg 3-hour {Err-nit”: wuh liltLulL‘d Ringt'r'h wtuunn:1ul manning churn" TllillT-L‘I-
graph [EEI'II'I v.3: Mn [rammiseiina clmlrnn Iniumgralph |_':IIIIII'I - ] [C-[Iill'lEfiy nf H. Edclhamcm

putt-uh: anlutlnns may mum: edema. :hm cmlld Jcad 1n

unrncul clmldiug. Thur: nppmrs Ir} he lullc m m: m:-

FEFtEfl-DE with slum: nr nLher camnmrl. mmh-um 111

rlruduulfi nf I111}; type. and limit LLHE thuld I'll: m'r-idcd.
Annnhcl' thl'mulurinn mnnblr :Im1 musl m mn-

filrlcmd Ls. [Inn urn“: wluriml rul-l :Lml hurT-er gammy.

5mm: [11: unLun-nr clmmhu: I'luid {uquflmfi humnr]
Continua rs'scmiim} me name hlhficrlng ayatcms as the
hlr-nd. prmjufls nil]: El. r'IH uumdu the phymlogmul

F-Illgn' ul' TIL-Tr! Lin: urm'urlud Iu lhi: rung-z by I'J'Ic

hufl'uring cupaiily 01' IE: nqurnun‘ hunml if :I rclatia'cty
unalll l-‘EnlurtLE' of the. muslin-n I5 :mmduced Linen.
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him-cu: r. aqucnufi hum-Hr 1'; Imt III'I 1hr prm'cdurr: nr [11:

mlunw ui' fifl-Iuliiflll rs mint-wily Ina-gt. Ihcrufiaru. drug

pruducti amt-uh] he thrmuJuu-rd us t-luset} as possible In

Ihil: phyfimlngmu] range n11hnugh Eh: um: HI" hutl'cring

agems should 1'": uvni 1.14.141 if pumiblu

Thr quusmm Dr rlfll'Li-CUJELEL' mutter I5: ulsu al' Lemur

tmrlnrtflnw. Allhnugh lh: luldl L‘ITL'L'E ul' particular:

Incluniun In Ilw. unscrifir L'l'lillTll'lffT 55 rm! cnmplchfly
imam-n. smile jmssihie result-5 thaw: been pum'nluwd

|HEI. ['crllnin :mmunl: :1I' il'iIir: and urchin might but

cxpnmui as arc-II :is. Eh»: prurluminn n1' pranulnnma 1i-
malnr m the ljr'pE' IE‘pfiHfl1 I'm pulmflneuj' name than

—
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“15- 5 Human Eflfntfll EfIIJ-rl1l1ululm I'Lflluwjng J-huul' prrl'udun mlil. glumrlunm hwurbnnmcd Ringer's mlulmn' [an scanning
Ek'ilFf'Tl WEIGHT-3F" ““50 I I. [h] 1FJflEIn'l‘iE-ifrfi EIEL'ET‘n-n micmgrnph [ii-=15“ r r. lEuurlcay a!" H. Edelhu UflfiT-J

results [mm pnrli'cukLLdr. in large-mnlurna: filmmernla.
AI. Jcast :45. impflrlanl is. the pussibltily thal parlirulnll:

Tmlltfll' can Huck II'H: can Ills. L‘Il'Schltmm. which pmwde
me outfluw muchlmism I'm L11: uqucn us humm'. IF Lhzis-
ahnuld nccur In any grant emtcm. In»: nan-mat unminuul

nrflduuU-fln uf :Lqumus humm' muld. LIL-ad 1n n rug-Lid
iflUlEilrrl.‘ in inlmnculu: pressure und rho 1'rr15E-I of Lin
nL‘lIlc retinal»: ut' gluumma. Thu: I‘m-Jnuluim shnuld he

LIWJLIC II'l-IH. Phrlicuifltcfi. may Dflginalu {rum ruw mum-.-

rinls as We” .15 31.15:. Fragments. produced m gum. um-
Imule fracture er Etufilm'ncfl: pumicte: genul'ulcd

striny: thppur puncrmlinn Vet}.- spululizcd 5:41pm:
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design. fleaning prnncdures. and Euhriwrjun 5huuld be

umlsideml whcn Il'u: lame: 15-114: uf TIE-Ekflglfig J's. US'E'd.
Tn prm'jdu a cumplct: macs-smut ul’ all Ihm

variables. 1|1n: firLul cvniluatjon ul' suit-:3- muat h: made

In the in vim mndul using 1h: prcymralziun undu: the
prupufind canditiuns fur mic, fulmw'mg tissue carn-

rlntlhihty with many nt‘ the twlmnqucs ulrnady .315.

cussud. Cunl'n-m] microsmny he a mimivcly new
tlunim'utnw 1mhleue IJIHt alluws :1 detailed r1-

nmmmifln uf Il'u.‘ undnlhclium m The Jinn: unimal. and

thus may pruw: useful in Fulluwing uhqngcfi m :I1iz.
delicatc Han-um: aver firm. As in :1; mm made]; 1hr

__ —_J.
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fing Hemen ctr-men] emimiteiium t'nlkm'ing 3—hour perfusion with mlutiun Jet-cit] nt'erteential nutnenta: ra': Hennlngebeelren
mine-greph {le111 1-: I.' I'I'Ii triltlfimtfieinrl «Intern-m newline-H Wlm it i LffluHI-lfiir' M H Edellmusem

experimental destgn mmtt uddlem the nmun: uf lhe

Innate-enter preparetien end the type e1" center—1. Ir—

rigeling mluLiu-us 0i Inn-1.1.- eieeeeity 11mg.- hiwe limited

enmeet while the gel-like vifieu-elaetil; materials that

mmmmn Ihe enrnenl flame. or the mlutinne and. gems

need us eiLreeLte repleeemente to prevent I'Etiflill tier

tilehmcnt. may haw pfulungflj mutant Iwill] delieilLe
nettle: tissues er the retina. In men studies can thus

became quite lent-11h? even during entlg; pimeee ni'

develnpmenl. undeIEEn-ring the utility LIT 'p-I'Eiii'liil'lul‘}'

in 'eiTT-n m' :3; vwn evaluatinnfi. in which experimenui
utilize harvest-34.1 1ififitle5 maintained wattle I'er lite
duretittn er the evuiuatjun.

A new Therapy Invnlufi trmlm-ent fur HfiWH‘JIILLLiLT-

iaetien er lite mine. ti disease In Which pmlit'erntten nt'
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blu-n-rl veeeele can tend to blindness. The treatment

enmhinen a eyelemie chemical lhut Immliafre in the new

bI-J-e-d Vessels renewed h}- Iu-ser treatment in deflmy the

weeseie. Such new thereniee and new routes ef admin-

istrminn require superinl can: in [heir design elttl E'lr'fl-
Juetien-

During the applieetien ef the venous guidelinee fer

nphlhnimic. euntitcl Jena. LlTliJ iEtlt'iiLHftllill predeele.
fl-CLIIIII examinatmn and 'l'riumicrutienpil: t‘xuminaliun

et' rehhit eyes are mmpteted with ebteetwe re-

pmdueil-IJI: grading I'ur mujunetieel mttgeetien. eun-

jtmctivfil swelling. enniun-Etn'ui dismhurge, uqueuufi

{hunter}! flute. iris int’elvemenl. severity and ere—u el'

corneal npucity er uluudineee. pt'tllttLliL umj intensity.I e-I'

rillnreeeem emitting [.i‘JJUH. Ulher uh‘fliiuble melhuds

_
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measure inrraneuiar pressure. enrneal thteltness. eetts

itt the aqueous humor. and pesterint segment ehttnpes.
in additiun tn in vise: testing. at uphthnlrnte pre-

pttratitlns. pnrnnrtlv' in en hhit eyes and seeetndarilv in a
primate etre. ttutnereus itt viLre methods have been
deveIr-ped ever the past Few years as alternatives In in

viva ueular testing [SJ—91]. In rive metheds that in-
s‘fll'pflrflle new teehnelngjt and redneed nun-there at'

animals have aJse been deveieped. Partiealur sttentjnn
has been given reeetlth- te evttlttatien ni' preservative
ellirets tin enrnea] penetmtinn [SJ-Hull eytntusje-ity [UF—
99}. and att'eers an wnund healing [IUD-It'll]. Tires:
methnds have been aisle se i'ar Le rnirnte only aeute
dissing regimens. and vaiitlntiett efl'nrts have net sult-
stantiated the eerreiatien et'anv methed with rahhit or
human resperutes Hewett-er. these ntetheds are useful

Frtr ettttttsaring relative tttst-eitgr antler enntt'nlled enn-

ditiens. and several martet'aeturers ettrrentiy are using
in v-ierr tnsieity tests In the develrrpmettt uJ' nphthaltttie
suitttint'ts.

E. Preservation: and Pruervntites

In Hit] the FDA imp-ased the federal requirement that
all t'nattut'aeturen ttphthalrnie selutiens he sterile lifldf.
Preservatives are ineiuded as a tnajtrr eentpttnent at” all
ntttltiplevdese e_ve srtIaLinns fer the primary purpnse al'
maintaining that sterility in the ripened predtret L'tver tts
iii'etinte eJ‘ use Paehaping ttphthalrnie salutiens in the

popular piasne evL-drnp eetttainer has redaeed, but rtet
Litttttpll:l-l!i}' eliminated. the ehnttees ut' inadvertent

enntarttitttttinn. There ean he a "'iilJtiJiithBtlii“ of an un-
released arms when pressure {in the battle is released. If

the tip is attested to tuaeh a nr-nsteriie saris-er. enn-
tarninatiert may he intredaeed. Thereinre. it is int-
pertattt li'Lttl the pltannaeist instruet the patient an the
ptnper methetd Hr di-_t]'.tettsint=I i'rttn't :t plastie ey'ettrep
etrntniner in nerd-er ta ttt'tn'trntse tlte hazards Ltl' enn-

Iamittatien. the hazard ts magnified tn the has}- eltn-
ieai praetiee al' the eye earl: prniessiunai where a
diagnnstie miutien - there are many, including eyein-
plenies. mydnflTida. and tires — may he used l'etr mans
patEEan I'rern the same eetntatner. The ernss-ena-

tan-tintntnn hurarei eatt he elimtnated h}. the use nt'
pneitagEs enntahtltig small veiun-tes designed for single
appiitsttien nnlv [i.e.. unit-time]. Stttee preservatives
are net ineluded in selhtinns ttttehaged in ttttit-duse

enntaittets. and because these singleuse Intel-tapes sttll
eentain tas rt large-senile tttanul'aetttrittg neeessirpt an
alneunt ill eseess at" the sererni tjrnps tll.tt.i-il.2l'_l rnLt
required. tettiettt and pht'stetnn aiiite sltettld he Eutlr
tinned lu rtt-‘rrid exhausting their entire eentents in a
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l'I'H-lilI'LLH-L' HPPIiE-‘illitin vt'i'rieh 1iliill Ltterease Ihe hilJHIE'EI nl'

enlttammttttett and delta: the parpnse tti' this speet'at
paeltagtng.

The USP outlines a test preeestre i'nr .tntitttiernhial
eli'eetiveness and have In interpret the results. This test
ts net a ntandatnry requirement at the ESE“ at FDA.

[lflfi]. but is applied by rnanttiaeturers as a guide In
develeptng ttdeq uateiv preserved predaets. This teslrng
til the :trttintietuhittl ehttnasterislies of alternate thr-

muias is east-rind eat as a part of the deveinpntetrt se-
ElflCl'tCE. 'L—IJitUTCfi ni'f'e'rtti'r'rt'rr ttiirieatts. .~i.t,'ttrrg.l'.l'r'tt: rrr'grrr.
Et-t'i'rt-rr't'iu'tt twi'r. Premium-trans aertrgtttrrra. and .E'rn-
Firr't'nt'ttt't'rrr tram-Ls are used. Standardiaeti inneula with

ttrtgnnism wants at" ifl"--ili” per rni. I'rtr eaeh rniern-

nrganism are prepared and tested against the preserved
l'et‘m'ain. The innettinted tuhes er antiminers are in-

eu I'stteti at it] at ETC Err Eli days. with examtntttietn at
days 'i'. I4. :1. and Eli. The pruduet‘s prewrvatiee is
efl'eetive if iill the enneentt'atiens ni' viable haeterttt are
redueed in an more than [3.1% til the inttitt] eun-

eentrrttiuns by day I4. tht the mneentratietts at' uahle
yeasts and metals remain at er heinw the initial eett-

eentretians dump the first It days. and [et the enn-
eentrarien el' enelt test miernnrganism remains at er

below these designated levels during the remainder at
the Eli-dag.- test pertnd lmpnrtantlv. rnest manu-
t'aetttrers Ltl' nphthaltnie pteduets Lippi}! this as a
minimum standard fer a preservative and attempt tn
I'ttrt-nulate their prndners with an even greater margin
tri' safety.

in the ephthahttie literature because ed” reperts ni'
less at eves irate enrneai uteeratinns caused he eve
Sfliuliflnfi eetttaminated eith .P. rreragr'rtnra. ennsider—

able emphasis ts plaeed rm the effeetivertess Lil" pne-
servatives agntrtst Freer-threatens E'pfllies. This president
is net the mast prev'ttiL-t'll. pause nt‘ haeteriai eye infea-
tinns, even thnugh rt is a enmrnnn inhabitanl ed' ItLtrnan
sitth. but it is the :11er! npptartuntstie and. virulent.
.S'Jrrttitt'irrt'ra't-trasunset is respettsihle liar tnesl haeterial

ini'eetinns ef the eye. The eye seems tn he remarkably
resistant in inthetiun when the earners] epitheiiurn is
intaet due tn the herrier ptnperties distressed pre-
vinasly as Iwell as the nntimiernhtai activity nl'lysnzvme
and ether enter-mes present itt tears. 1When there is a.

central enitheltal ahrnstntt. urganisms eatt enter t‘t'eeig.r
and P. tret'ltgirlrflrr ean grew readily in the enrrtea. ra-
pidly tum-daring an alteration: and less nl‘visien. lhis
ntiereurganisnt has heart I'eund as a contaminant in a

trLIJ'nl'r-er eti studies an sterility ed“ ophthalmic selutinns.
partiettlarly rrt stadium fittereseein sttlutinns used tn
detest enrneai epithelial damage. The eitattees int ret-

itlas intitetietts and eruss-enntsminatien are greatly
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flpltttrttlrrtitr “nineteenth-at Pruitt-nets

enhanced h3- rnultipte use Hi this dye strluttnn- -:t

dztnget that has led in the practice by the uplttttnl-

mttlegist t-l' letting sterile die-[teen hte “militate-r slrtps itl'

1]t.|nrt:~tt:ein. .flltheugh iht'rleUenL. t”. ate-regimen i'lltfi-
been tittlnti en ennteel lenses.

An :idtlitinntil test preceding emntei-cd he true

manufacturer is the preservative ceaiuatjutt “eitlel'I

test. A tttnttttttttlen is tested nee-Inst 5-H species el'

miennrrgtintsnt. including grain-negative :tn-rl gmttt-

I'I-rt-Irttitte bacteria. fungi. and '_t-'l.=fl'_'1["It 11'] L1 standnrdieed
illiJ-t'tliLlll'l. Cit-lei times inn erewtht tire ITtEtttitllffli Fer

eneh ei-gnniern within 2'4. flat. end TE hettrs et' eentcct.

Cine L'tl'CeJ. irt' uphthalrnit; rt-rudueL-t itII which stricter

miernhintngicsl gntdeiines have been itnpnseri bettering.r

is tilt the atrtst iil' icl't tltsdrrtphthei eerttteiet lens ncees-

Itrt-ry products. Specific guidelines- hut-'e been devised he
FDA. :tnd internnlittnet target-tinnitus l'rtr this area ell”

nphtltttlmte prettittcts rind clilter rtrintnnlgr in the re

LILtiEEtJ Litt rate. which depends en tlte intended use. few
:1. singte disinfecting precinct ctr :in cttn'thirttttien with

ether lens ehre selttnnne. 'i'he Tniet'ehielegiertl guide
lines. which hut-c et‘eti'erl during the ittttl decade- EII'E'

discussed in Sec. IX elf this chapter.

In fint'ne rtrrplie-‘tliens the use ell" preservatives lfi net
rewttnnenned. Fer esttmple. preservatives slteutrl net

he used in in cement etertigc media In: ileum cerneiis;

instead. rtntii'iirttics such as gentt-Jrniein are used. Ai-

Icrtttttit'e jstcitttgtrtg I'er mttlttrlnse Itenpreficr'r'ed pie

patnttiuns [ItlE] till-d rh'ttgs adtititiisteied in dry t'nrrn

[lil'i'| may ntTer nnnpresersed cheices Fear the tier-

ntttlintcr. lull L'tl'inrecgr :Lnd eetnpettihility et' etteh tlrltg

wirlt these systems must he ittirestigttrert Bennie-e cs;

pertrrtentai results reperted In the literitture htt'ce

shetwtt ti. snrnewhat higher incidence nl' adverse eHeets

Witlt preserved settltiens cemented Witlt “nerves-erred.

there is sru-rrte queen-tin el'the necessity Fer 'I'rt'L'i-ettr't'flli'r'h'ti

in setnte nppiicatittns | IDHJUE']. Hewei'er. preservatis'es'

ettit enhnnee elrttg eli'teney. chemically isttettee a pre-
ptirittiutt. :tnd e1ltti'lie :1 winning l't'trnt t]t.'tt plumetes

patient cttntptinnce- 1Iii-"Itile Burnt: uphthelmic drugs mayI

he I'ttrttttlltltetl in :in Iinpresert-ed term. I'I'ttlflji' drugs

'ttntttrt. tint! it is the challenge er the tirit'ntuttttiii itl

preside en necephihie. halt-nice ui sail-ct}.- end efiective-
ness.

r'titi'ltl-Ltg'i't this tlht-lr‘iEl' is directed reward eiththttl-

mic pruducls- it is largely eppiit‘a i'_'titt_' IJJ parentcnrl end

et-en netnstertle [ire-ducts {snlutinns_ emulsinns. :mt‘l

suspensiuns't Tlte ehrriee rit‘ itreseriattii-e is limited tn

L'lllif a few chemicals that Ilfl'n'l: iI‘IEJttl't iiiund. twer the

years, tn he side and eli'eetis'e l'itr this pttrpese. 'l‘hese

ttre lietteslltrintttnt cltletrirle. thtntcresttl. methgl- :ttttl

prupj'lpartthen. pitcl'tjp'ietttitttcli. chierltesitline.
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pnlyquntemtunt-l. ttnd pittyttrntnetprnpyl higuenlde.

The chetnltng :tgcnl dise-riittnt edelnte tlz'lJ'l'Fil is
sent-curries need in tl‘terthtiec eetll-rttjr' ugflIllii-i certain

F's'ettrtirtrtrrttres strains. paru'culnriy :tLJIIJIiL'i'II-H preser'eed
thlt hrnzttlkenitlln ehteritie llI'.'Iii:II'Itaettttltt'te- -:ts the

hydrhchlniide. acetate- nr glccctnttte suit ttt used

wideili.I 1n the United Hingdern and Australia bill was
net tntrttrltleetl mm the Liniteel States until IWe. ttnd

cunt].- tlten I'm fi-Ditltiiirl'ts Inteiteled l'et: tlisittiectien tifsut't

eunlsc1 lenses. This limited chtricte irt' presen'stti-e

ttgents is l'tIt'Il'Ier nerrewed he the requirements et'

cttcrnicitl t1l't'Ei- nttyeicnl stnhtttty t'll'l't'i compatibility With

drugsH puchetgirtg ntid cirritetet hints tmttertais- Man}-

1trneti It is neeeiettrs tit design the Fnrrnuie le lit the

requirements hi the cheween present-nine fijr'e't-Effl'l since

the butter system tint! encipients can alter preset t'ettise

ttctietn signitienntty. IIWhite il is recngrtttted 1het eit-

etpients themselves nan}- prniiuec 1iist'rit3r nnei their use

needs he cetitmtled. the large variety and numiter ul'

settitshle eseip‘ients. prtthihits discussicei here. and the

render t5 ret'er'teel 1:: it recent phitetntteetiiiettl test thitt
t'rl'u'eides .1rt esct-llettl reiiew [1 till.

Resend guidelines ure esniiei‘tte in the literature tint'

the: phnrrncteim when Tniett eslempeimneimsiy prepare

tin uphttttiltttic stilttltciii. Tlte LISP e-itttninti it sectirtn nit

irphttuihnic seletietns. its dri ether cuntncndia unit

sei-‘erai sLanda rd testi't-rt-rt-L's. Since the phnrmaeist tines

net hint: Iltc I‘ttcrttties tn lest the rtrerlttet. he er i:tte

should dispense Utlij' entail quantities. with an espirm

Iittt't dine ell' net more than Jill dd}; Refrigeratinn ef the

[ire-duet sheutd elm he required "-5 e preettutirlnut's

tiieusttte. Tet reduce the tttrgest pctentinl settrce cl'

micrtthittl ctt-ntarninatien. t:-n|'_e sterile purified water

shetuld he used In enn't pnundine itphthnlrnit: snittlinrts-

Stct'ile Witter Fer Injectien. USE I'Ierrt unopened I"-r
bellies Ll-I' hints is the Itighesthqueiitjr It-'.'it.lt:'r t‘i't'tliiili'rilc' lit

the pharmacist. Prepneituged sterile weter with hac-

teri-estatie tigettts shettI-tl rmi he used.

Hetmtikrtm‘ttttt C'Fiirtr't'tfe

The most: wt-rtets Ll'litbt'i. preset-estate rernsins henselit-

unium chlntide. which cl'tett is supplemented with
disediitrn edetnte. The heneaikeniartt etttDride defined

in 1he USP Tnttnngrnph is 1he Lguitterrtnry deHLlflium

enmitetttnd ultty'lbeessldtmcths-lemniennjun1 I.'i'li|'..'|ri1.iC. :in

which the ethyl Ft-tJ-rli-Lt-IEI is continued ctl' il- tiiitture ef

chain lengths ranging [mm [In in Cup “tie.

cemenund's Pfipuiltl’ifl’ ts intact]. despite its cement-1-
ihiiiiy timitntinmt- tin its heing the Inc-st etieertee tin-d

npid-nehng preservative with etreellcnt ehetnicitl stet-

hiiily, It i1. elntfle en'er :I with: 11H range itnti tine-s nut

—
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degrade. eyeu under escessit'ely ho-t siot'age conditions.

it has pronounced surface-active properties. and its

activity can be reduced by udsorptioo. It is cationic.

Winch unfortunately can lead to L'l nLtrnh-er oil" in-

compatibilities with lit-Isl: l'lrltfltllil‘u-‘tiy churecd molecules

with the potential l'oi producing suits ol'lou'er solubi-

iity and possihiy precipitation. For example. it cannot

he used with niLrstes. salicylute. entonic soaps. and

iurge onlonte drugs. such its sodium suil'ecetuinide :tntl

sodturn fiitorescein. When feasible- it is usually ucl-

t'isehle to design the I'onuulu to fii't‘lld these up

computihle anlons. ruther than to substitute it less

effective presen'utiue. There the it ntuuber ot' helplui
Ist of itteompettihilittes ol— benrstlhontom chloride in

the literature, lint they should not he relied upon eti-

tirels' Contptttihility is determined by the tote] en-

'n'IItJ-ttlttettt III which Lhe drug molecules exists tie” 1hr:

total product feminist. The pharmaceutical tnttnu-

feeturer can sometimes design urouud what appears to

he I'II'I ittmtttpttlil'lility. whereas Lhe etttemrt-tirunmus
compo-under may not have this option or. more Imv

portuutiy. the ability to test the final product for its

stehllity. safety. and eii'tcocy.
The contentionitl concentration of hertaotlhnnium

chloride in eyedrops is titties. with it mnge ol' IliIIIIlI-tl-

llfll‘r'e [I | || While nptnite ol' henzulltortiunt chloride

itseii illli‘l ocular tissues is limited [I I3]. even lower
conceutmtious of benjotlitnniurn chloride have been

repurled Io enhance corneal penetration ot' other

compounds including therapeutic agents E93.|12.1l4].

Tile differential ell-eel [If this preservative on the cornea

computed to the conjunctiva eon he eitplolted to target

a drug For corn-tut absorption and delivery to the

posterior segment of Lite eye [l [5]. lo; use has been

proposed us it. reruns of delivering systemic dose:- by tll'l

ocular route of administration [1 [I5].

Richards I_| li']1 Mullen el oi. [l Eli]- and the .é'trner-

icon College of Tolieelogy [I I9] here summarized the
literature of btnsstlhonium chloride. The conclusion

drown was that bertrstlitouium chlorides up to titties.
has been well substantiated as being suitable For use in

lepirul ophthalmic solutions when the ctuiditious ot'its

use ere properly controlled. McDonald [Ill] found oft

it!l “33% to- he permissible in. ophthalmic solutions

following est-Hoist testing in rabbits.

Numerous studies cenipo ring burns-til hut-ti um eitlonde

With other preeufteitlii'es have been described m til-i: lit-

erature. Many ol'the .trticlcs else conflicting results- not

sin-prising considering the musty dilTerent test methods.
lilm'tltltts- iitttl L'riter'm titted tt't nrriet: n1 the-5.: dieters:

conclusions. However. utietttuitc Infortnutiort is avail-

uhle in line titerttture to permit the num ofucturet- to select
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appropriate let-Ii. :l'ttr neurly ttny pro-duet. [ienerally. the

USP tor simiiurly voliduted} test can he employed to

deride |which preset'yeliye system is most compatible

with it suodfie com position. While recent reports show

bentel'ltotuttm chloride to have :t somewhat higher iii-

eidence oi" ocular efl'ects [131 IE4}. Utis prueryittiye is

one oil the most efl'eetiye as'ailzthie and generally ttssLtres

titi stile-quilts: level of presers'nljuo ciliest-cy.

Some strains of F. t-tt'htgl'flt-t'lifi ill'l'.‘ resistant to hen—

Hilltomum {tltlot'itlo out]. in fuel. can be grown in so-

iLtLiolts Dori-oentrttteirl in this agent. Tins has caused
greet Lit-intern because ol' the yit'uienl estate or this

organism III oeulur int'oetions. as discussed previously.

TII'tlSt. it was an important finding :11 I‘ifib that 1h-e

ecuuired resistance could he eliminated by the presence

of ethylenediominetetrooetic acid {sodium edetute} in
the lioniiulet'ton. This notion of EIJ'I'A has been our-

relitted with its ehiitly to ehcituc dtyulent etttinns. and

it is commonly used us a preset-sutiue did [125]. The use

oil ditto-diurtt EDTA. where I_'ort1]'tutihn|e1 is re-
cottimended II'I eonoentrtttions up to ii Wu.

Either stun-ternary umuiottiutn germicides. hen:

:I'cthonttnn chloride and berotulltoniom bromide, have

been used in ee's'eral ophthalmic soluitrtns While these

have the advantage oi~ not being u chemical mixture.

they do not possess the bactericidal eifectiuettess ot'

hcneullzoniutu chloride end are subject to the sarne

incompatibility limitations. In addition. the maximum
conceelrutien For hctisethoniuui chloride is little.

Eeycrttl new products that: form gels in Lise eye. lilo:

Tltti-o-Iol Ge! Forming Fioiotlnn sin-cl 'E'imoptieui'if...

employ another quittcntory pteser'ytttii'e. EDA B. in the
I‘onnulution.

(Ergo-sir Mert'tiri'nl's

When theoretitonulm chloride could not be used in .t

particular i'ot'liittluiion of ti therapeutic agent tog“
ptluuflrpitu: nil—talc. scrim: suites-lute. or fiitnrcseeln sor
rliumi heciluse of potentiul ultionucution essteitttion.

one oi" three organic mereurralts. [thenylmercoric nt-
IJ'IIIE. phenyimereuril: acetate. and thirncrosul. huit

until recent yeti-rs heen used. Because ol'eni'itottntentul

concerns. l'lfl'li'rE'l-‘BL the LLB: cll' orgttnle rnercurutis has;
litllett Into disl'usor. .fltlrhu ugh urgent: mereurmls. have

eel been implieened in classical mercurial toxicity-

sever-oi countries hut-e httnnetl. lhetr use entirely. and

other countries require its rigorous tit-rims; hast-ti

no. the absence oi" titty suitathle ulternntiye. in those

siiutI-lil'itts for which the use of an organic mercurittl is

the ohly tt'-'et:ue asailtihie. lhe usuttl rttnge In con.-

een'trution for the phenylntercuric compounds is [HIM
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meanest: l'harrneeeeliul Fellini-ts

tilliltl'lh and liar thimerrrsal. [till-illll‘si. Mtlteugh

meg.- ean he used ell'eetit'els in same preduets, the

mereuriels are relatitrelj' Heals aItLl filLWr In Ilielr anti-

mierehial activity. The stream: mereurials are genw
entity aestrieteit to use in neutral in alkaline seluriuns;

lift-wetter. they have been used i.1IL'L‘s-ssitiil'g.I In slightly

aeid femultltiens. The phensl mereurie ien can reset

with halide ieas ta t'etn'i salts of lets-er seluhility. res

{luring their elTettljsene'ss. Tbinterusul lists a greater

suitability and is relatively mute .stahle than the phe-

iiyluiereurie eampe-tintls and has riet been site-en re

deTI-ns'tl in the lens UT Lhe eye. The. latter phenIJm-eririn

has been Libsert'eitl with |'iliei'i].-'ln1eretiarg.r enmptturiels
Dealer sensitiaatiert re thimeresal has been well

dneurrieriteti ever the years [12th [32]. Aid-laugh Lhi-

Iuerusal bad. at nine Lirne been rei'en'ed tel as the pies

sert-atis-e rit'eheiee for still eentael lens eare preduets

Hill-Iii]. its use has been supplanted alrriuss eem-

pletel} by the pulytitlaterriiurn—l and prilybigusnlrle
preservatives.

Since the ul'garti-e meretirials eii'er an alterriatit-e ta

quaternary ammonium preteen-elites. and sinus: pre-

servative eliieaer nl' nphthalrn'u: salutinns Is essential.

the eheiee aliierlg these alternatives sheeid be based as

ll henei'tI-tU-risl-t analysis as ifll'lg as a ban is net irn-

pnsed run the use rIl' lbese nrgannrnetisllit: preservatives.

('Iri'rii'rti'iril'mim'

This artiniulit.‘ altstihlal has been art ei'l'eeljw pre-

servative and still is used in several riphtl'tslrnie pro-

duets. Deer the years it has pens-ed to be a relatively

safe presen'alitre l'L‘Ir uplilhulmie ]:||'4.HJ.I.IL:E'5 [133] and

has prnrlueed minimal effeets II'I vat-inns tests

[Hill is. | 39]. In. arlthtiitrt 1n iIs relatively ales-er rate {if

aetieity- it imperses Ll number at liaiitatieits en the

i'urrnul'attttn and packaging. Il [insane-mes adequate.

stabilily When stared aI rrmrn temperature in an iieitlie

selutiea. usually about |lH 5- ur belew. Il' uureelased

{Dr Ell-Ell] minute-s al a 1}“ till 5. it will tideflmptise

sbrtiit fitl'Txl. "I'he byelsrilytit: deennipissltinn eil' ehI-rI-r-

uhutauel pmduees hs'tlreehlerrie aeiti LHE‘lt. resulting

es a decreasing p1! as a funetieii et' Lime. .J'Ls a result.

the byrimlysis rate .tlst1 deereeses. Chlnrubutenul is

generally used at a eeneentratirin el' '11 5%. Its mas-

Imem water solubility is eul'_i= alas-at tl.i"'a:. at satin-i

temperature. which may be inserted by uetitre nr eit-

cipients. and :5 slew In- die-else Heat eat: he used to
Increase disselutielt rate but Will alse eaase seine de-

eempnsilinn and has: lrnrrl sublimtitit‘rn. {Tn-neenlra-
tie-sis as Jew as tLlEfi'hi- have shown antimicrobial

aemitt' under the primer eanairians
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'I'hese esters nl'p-by'eirnsybensuie ueitl have been used

primarily. in present gmwm ril' melrls lair Ill higher

eemseniratiaus passe-st some Iseal: antibacterial aelis-

ity. Their effective use is. limited by line lquLfit'lLLfi sniu-

hility and by reports nl'slinging and burning sensatiens

related to their use ill the eye. They him] is a number

nl' nnrtinnie surl'aelants and pellyrrters- thereby redu-

cing their hearth-it"s. Theg. are used In er-mhinalinn.

with the methyl ester at {Lilli -t'I. | $11 and the preps] ester
at ll.t||—il.i.|2"Ii-.. Parabens bust: ulsti been shm-t‘rl 1e:

nrnmnte eerrteal abserptiiin [Hit].

Elmira-lethal .«ti'eeirril

This substituted aleelial has been used at H.551: san-

eenlrulinn. but in. uddiliu-rt tri its weak activity it has

several limitatierts- it is Felt-Hie and Will Itise acrivily hs

permeation thriiugh. a plastie paeltage. It has limited

water sulubility. can. be "suite-ti Llut" Ll!- stilutiuu. and

can preiduee burning and stinging sensalinns in the eye

it has been reeemmen-rletl primarily 1hr use in unambi-
rtatien preservative systems.

Puli'l'ell'MIIL'F'l'H'IHlI-J :‘PUL FIE 11.",le " i

This psesen-‘atnre is eurrtpurulieeiy new It: ri-pltlhulrrtit:

prepararinns antl is a pnlymene quatentari- :Iinrnrt-

riiulii gerliiieitle. Its adt'antage twee ether quaternary.-

urnrriurtiuln seems in be its inubliils '[L'I petteLrate Lieular

tissues. espeetully the enrnea. It has been used at erm-
eeritratiens el' [Will-ill” “Fe in eentaet lens selut'iens as

well as dry Ejr't: pred uets. m Clllllflfliiji ell'eerit-e le'tele et'

preservative. PULVQUAD is apprlasirnutel]: Ill times

less ltirltil.‘ than beneailtenium ehlentie [HIST]. lr'ar~
lens “'1 ‘rlIlL'I tests and in awe etrahiatiarts substantiate

the safely al' this. eumpnund [fill-H.143]. This. pre-

servative has been estren'mis' iLsel'UI tit-r set't eentaet lens

salutiens heeause it has the least preteens-Is te adserh

untu trr dbsurb inter these lens-Es- and it has it prilttti-

ealls' nitriesrsterit pntential I'm sensitirtltinn. its std.—

sarptienfahserhtieu With high water arrri high irrriie

lenses east be raselt'ed by carefully balancing l'e-r-

muleuinn enmpnrterrts [L13]

Flilrirl'ies'iri'rrre

Chlarhesidiiie. a hishigeauide. has been demnnsli'ated
tn: be stamewb'at less tussL' tlittri bEnEtilhulrtiurn el'iluritil:

and. rbimer-u-ssl at clinically relevant enneentnttitms

[3139.91l4-1-tldi]. This wars was enshrined in a series
ef in sin-e and in tit-e L'lt'rhirllllfl'lE [I3T.I4Er 14S}.

—
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Frilll'et'l'Hl'll-tlll'l'l'tlll'll'l'l Sixteenth-Fe

Tl'llJi preservative is atleu eempiu'nlltely new tu urIlt-
1Ir;t|n'tie I'nt'rnulrttinnu and hue: heett used ttS ll. dism-

I'eetltttt tn eentuet leee fieiulinne Pelymiuentetlyi

hieuunitle ll‘lflift-l'lfllelllllfll'lj'l Itilglitlttttle} etlltn i=. A [truly-

merit: enmt-tnuntl that 11.15 u lent- tuivlttie'tu.I pelenlin] HI
the eeneentrttttnns. genertally utteu I.I'I tlteee eelutiens

|I4I. 14F}. IEL'I].

('r-rt-t'rtluur'rtttt {'l'tltlrl'u't'

Tl-tis nmflreutiee 1121!: teen titted tn tt dry eye treatment

and tens. sltnwn in it. uliniL'uJ i-l'tltljr In Item: 1h: I'iEITI'H=

bieemuput'th'tlttjt' .15 number marketed prefittntieu

IISE]. L‘ett-itnettiunt eltlerttle [lllll‘l’el prcltluced the

ell-rte enmeul tit-tel euniurtt'Lil'ul ettettltel. :tl'ter unr-
lTle-ttti'l EIL'tIIur .‘ttEminifilntliun in [EILE- ELE llle elt'eetit'e

levels. el' ether tnnju-t' preservem'ee [Iii-ll.

'fl. DEIJLAH DRUG TRnNSPflHT

Emil} DELIVERY

A. Mutter.- nl' Trait-rpm:

Pee-awe trumpet-t nr temple ditTuuie-tt tl-t' meleeulee l5 t1
lntturtett ureeees dependent t'H'I water and “Pill iii-lilt-

hility. size at the molecule. filltl ettneerttrntien eretlient
u-ernete. the cellular memhntne Ntl energy it: expended

ill the preteens. .1an tum-then will cease 'tt-i'tutl. the enn-
eentmtiene ef the ttttlheules en [311th side: at the

met-nern ne ure equel- Pits-sieve transect t'l l3 I'It‘ll ll'li'l'li'l'itld
he: tnetehnlte inhiht'lent ttnhthitine ATP nredttettnn er

utilLetttiett} or by eetrtpentu-e enhelr-tles. In general,

hydrtiphtlie Tntrleeulee- pets tltmtlfll nreteinneenue
[lure-5. tn. the eellulttr memhrut‘te .mtl lipnt'tilllll: llltllt-
eules dit‘t'uee threugh the lipid nertilm hi the mem-

hrttne. Trumpet-t thee-ugh the Itttl‘fl ie ltrntlcrl hug.- the
1H'Hl.‘ tttze mm is. eneeifit: ten eeelt tifieue. The Inner IITI-it'l
eeletiilitlI et' iettteetl tnnleenlce ruler he inereaeed in].

altering the degree tit ieuizntien wuh eltnnge-t in Sue-lu-

ttnn I'IH Pane-iv: 1l'elEEHI'lt1Fl. l.|i imp-tt-l'lutlt ill tllli'llfit't'ln fll'
drugs neteee the eurttett .1an in nutrient uptake uereee
the ettrneul endulhelium

fileltte tranepnrl itt un enerE-tiependent WW5

requiring ATP. i-a carrier-mediated. and in. hepatic ef

IEUHEFI'Ji'lll'Ig uubfitrute: agilittfl rt enncenll'ulltln gru-
tllenl Mnernmnleeulttr curriere'. are InetnhrlttlE-htflltnt‘l

and Inst-e muting tlegreeti nl' sulfitrntt: specificity. The

turner rewrtt'tbl'y bind! lu- llte euhetrnle. ITILI'IE'I'H'IEIJi and
releases the melt-«rule ttrt tlte tttllet' it'd-J well lit: men-t-

hrnue- :ted returns tn the nneinel Hlute- These elter~

:uterisliee; .iliil'HJ ntttlte ttttli't'l; 1lt-llt'iltlt‘ITl subject In
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Line :I II. I

meLLIl'l-nlit: inl'tii'titure. eutttpetitiw itthihtlirrn l'rnrn ether .

fiill‘lilflr 'tlll'l't1rtltefi. ltnd Huturuliun ut high stlbeirlnl.‘ I

t'eueetttrntiene. l'tetzive trnnspert in the turn-3:1! eu-

drttl'teliurn L-t emtinl re tneiutertttnee ef primer etre-

tttttl hydrttunn. I

Facilitated lrnnspet't eetnhlncs Heme prettierLiEfi till" i
hnlh meehumsane diaeueeee elem-e Thie 13m: e1" trunn—

pnn ifi earner mediated. girl that there in substrate tsp-D- |
ellieity. e treneeert tttettirrtum. and mmpetit'tt'e

inhibitiun- l-lewet-er. l'neiliteted lrnnerlert is net en—

ergy-dependent: and Eli unuhlt: It] lnttttit'I-IJ-t't tl. fiuhfitT-‘llt -

against :1 eetteetttrtttinn gradient.

EL Hielngleel Barriere and Fundamental;

ui' Passive Trimmer!

tilt-rttltt‘eues ell Bnt'rt'e'r'r

In it t-ery genernl sensor. htnlngieni membranes were :tn

extremely useful l'uuet'tuu. elfeetively walling all" lhl:

hertzr I‘rnrn invasive untl deetntett't'e nameleelenl mi—

emurgantsmg as. well er. FlflIjfl'LL'fi influeneett ul' the em

titurtmertt. Tltet- ttlle'tt' tissues In ruflnmh'e their

eml'irnnrnenlet. DCl-Stlg-t.‘ lurnti are Ill-filtrate defined an

lhfil ellher the therapeutic agent is intrudueed by tt

phyeieul er ehetuieel rneetni. Which nemtretee the

barrier and inLrLHlm the drug behind the impedi-

ment. {tr the drug design rt-r deetuge Tutllt “will cut! filth-'-
the therapeutic agent 1n penetrate the barrier. If the

lnlter ie'. the preferred menus. hell: 1h: drug and the

vehicle need 11: fluid producing in eigtlil'ictlttt turtle In-
:tull tn the herrier. lest lhnt burner he eumpretnieeel in

in.- nh-ilitgr re pie-reel intrusion of fume-rt ehemteul m

hinting-int agents. ur be rendered eufi’teiently un-
eerrtlhrtehle that the delivery is nul elfeeLiL-e net the
ptttient eern pliant

The significance at the barrier lunetten el' mem-
itl'ttnes has been the lII'I'FI'lC r-l' tumult-table meanth. The
bleedihrttiu barrier and the blend-refine! barrier are

well undtrz‘iIL'tL'tli and the mietlteeepie etntetttree im-

puning and enntT-nllirtg barrier prflpflt‘tihe‘. have been

quite thetettehly int-eatignted end the science revieued
[ti 154—1551. 'l'he struetureat :tntl l‘ttnettnns el' unulur
membranes. fi'l'lflilirll: tn truntipurt emitted u'tllt Uph-
Lllult'IIiI: drug :tdtnirtisu'utien tile-rt have been melee el'

extenliwe retteurt'h IIS. [5? [5E].

The |'|'|-t'|-lil cttn'tn'trtn rneuntt elf administering drugs [n

[he eye is h}.- tepimtl udntittislrtttinn nl' agents tenable

nl'penetmting the enema :tntj targeting the anti-rennet:
tiettle l'e: either pht'tiinlrtgtuul ur Illed'tc'ttrul eli'eet
[till-Ell]. The Itihtrttlnnr etrueture nf the transparent

:tt';ttit:uI:Jr -t:t1-rnt:u l'uttt been deeerih-etl pret‘intetly. The
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Ophthalmic Hemneuliell French-eta

eenieel epithelium earns-2s :L hydrnpitnhie hurtier te

hydruphilie flieriigientie agents end at itjdrtiphiiit: em-

ncal etrnmnl hnrner tn hydrephnhie agents. Neme-
1helees. ttfi the medals ennxideretl balm-t retienttiize- len-

mnieeulur weight therapeutic agents of modes! hy-

drnnhnhieitj.‘ and high water .lit'Jii'lJi'rlii'iljl' tlre nften cap-

able nl' penetretlng the eye. :1an rrtny he eii‘eetive eeulttr

therapeutie agents: it' their netene}I er reeepter uJ't't-

1117}.- IF tI1.'tt is npprnprihle—eun he rnninlitiried in the

e'tt‘JCi'Il'l'llllt'HZi-iillt'ln tn them: requmements.

Mere reeentlgi elternetite relates ei' tireg edminie

[mttnn i'Lil‘u-‘I: been. sethhl urnl utilized. Scientists are

detelening teehrtnlngies te- circumvent the ennutreints

imp-steed en nteleeuiei weight. water seluhifity. end

mndest hydruphtibleily by the euneentinnnl ”unmet-r-

neetl mute. Patents exist Fer ephIh-‘timieelh' eeeerrtehh'

penetration enheneers. Mere Wflifll'efifliuhi't.‘ therelieetie

nEenLli new in use fer glnuetn‘ne uppttifl' let achieve

approximately equal newness: he hnlh seierui-Iimi'mi and
trnneeemeel rent-Be er edmtnistrettien [ItiLlEiI]. Ite-

senruh i5 Linguine, iu- ttlttlel'tt-lztrtti aim! utilize sL‘It'rnl

ndministmtinn nil" therepeutie agents; the rule etl' h1g-

dte-tttetie pressure en the transperr ei' heth Witter end

drug hes berm ineestiguted in order in detemine Il-te

classen IJF therupeutie tigenl For whieh this mettle hi

{lent-very may he utilthnd [lfifi—ifih]. (In: eensequenee

wili he the determinetien hi the diminished iil'illitbpt'rt'l

eunstruints impused by.- if] burner [rum which the hy-

drn-phnttie layer is absent. Berth aendernie 1nd in-

dttsn'ini investigutnms htl'Ir'E [eel ten teeiinelegiett Ft‘tt'
velvet-.15 itnphmls urtli Sustained release.

Itet'e an_i':t'rne'_t'ttt-1ttiiei

Basie hydrtidynenne phenomena git-teem the duratinn.

hi :1: pusure nf eetmeui 11nd eurtiurnetivnl membranes In

the thempeutie agente. Rapid eieernnee prnvides st

temperttl hert'iet' tel drug tleii'eery.

Dreinulgn: til" the siren thtuugJi the nus-ulsturimel

system inlt} the geelrnintestinnl. trhel hegins Im-

mednnely en. tintillennn. Thie takes plhee 1.trhen either
reheat nearing ur the dteege Turin eeusee. the ‘rtJiLIIEH: ei'

fluid In the euI-de-sste untJ. preenmeu] ECHEfi t-n exeeed

the nennei lneritnel Ieni'nrne hi 'i'-- In uL. Reference tn
Fig. '-' indieutee the puthwny fur Lhie drainage. The

fitness fluid vellum: enters the Hurteriet-r and interim

leerrmel pnnettt. I'l'lt'WE-‘i einwn the eeneltenh mm the

Itterintel see. end ee-nlinnes itlt-t't- the geetreitttestimtl.

[mil It is: due Iu thin mechaninm [hut fiignifiunnt iii-'5-

lL'rme et'i‘eete Fer eerttnn patent nphthelnt'te medieetiens

hen: heel: rent-Heel ll'ttl-ETE] This elee i.'1 the me-

t‘hanitirn he which it pttlient mil}: tittL'usiu-nuiiy senate Jl.
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hitter er iiiiii'jr time. 1'_'.'j"ii|.'ui er'therim-eutie annnuniuin

stilts. Fuiitrwirtg the us: ul- eye drt‘ips. The influence HF

dmn hire nun hinittrnllnhiliry i'l.'vl.fi been inueetigared

therenghly I'nt unintentional fitrntnihtiens and is eig-

niliturtt [i'i'Jrlii-i]. Evert [UT nutleunt'entinrtui Vim}?-

Irtfitii: t'nrmultttlens. drnp tunlin'ne can he ettrleeted re

rnliuenee eflitntejr ttnd needs te he npttntieed [Ii‘Sl The

Clinical signifiuntteie tti druinuge is stit- well reerignired
thel mnnuel neenlnerimel neeiusien hns hmt re~

enmmemietl tHi il |1l-E'ilt'lii nl' intnrnving the illfll'flpfuiiile'

hinder. ei' antjgieueeune medieatiuns [l'i'h]. Due-e the

dynnrnies n!" leer—Elem- exeens. hnee trait-en their enurse.

steaidy-etttte hydrn-dynamies etm he enneetee].

LDSs L'Il- drng [min is preuurneul 'e-D-lurne hus- been

Imeettignted henh II'.I trier: end in 1eilri‘i. ['I'tese stud1es

Ielete In heth design er dosage forms the weir as in-
eestigetiene er trumped, hie-eI.':iil..-ihilil.i_ll :1nij phitrniu—

enkineties- SlmlJilLLl'lt'l'l-LL'i reienee pmiiies nF drugs and

adherent Irnnt en nrtifieiel in ‘r'itFD reserrriir. weighed
with its: eelntne re he ehemeteristie iii the eye. een be

correlated .liirrq'ti}.r will: eitpmiun: fut" lrunierrternhrarte

trensp-‘trt lifll]. An example nt' release prnfilee end the

nth uenee ei' desege 1'erm 1'rem III'JE {If these inedettt. the

CHAS made]. is shuwn in Fig. H

fiimpie hi'tirndynnmte nnnlysifi BE the in mm me-
ehe nism inelieetes that the eintlen eeneentt‘etlen. in the

absence ui' ehmrptien- is a Jinenr kinetic F'IFL'IL'E'EB'h with

u releatte prniile that males .15 the rntie [Ell- the tear

preduetien ter the return: of the tem- rest-weir. Ii}; t'r.
Speeiiieeliy-

fl, . —t'-i- i
. 11H = .I't'; 1— CI]? II I'iiIT

where

 

thrt : time-dependent tete] ante-urn eiuted from
1.te-Itnrne in time t

I"? = enlume ed" the resent-tr

II'T -. fie-w rete threngh resen'eir taltemetieely.
flri

-"~'; = nntnunt nl' drug in res-en'nir :1! tlrne 131T“

and Where the Izeint'tlernt:1'.utilrz.I umnunt. the nmeunl n’r'

drug in the teeertrnit' in time t. is defined :ts

Nfiri -- Jet - New} t2}

ehnrneteI-isne {if the stii'tteel-tanb; ehetnteel reherer

mn-tlels' ENE—[PH]. E'nrnb-ining Ihese itelntitinrrtenl pret-

i'iles. .'tl"it.'t. with diH'ustnnni transmerrthmrte transpnrt.
yields eitheemd tissue hrnfiles. The time-dependent

eerie-entrnlitinti ure tJielnteii hi!‘ huth L'L‘urtlninitient plet-

Iile and thisue nFi'intties. and the magnitude is; nfien

—
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IHFEFIIUFI
LMJFEIM-ILL

  
'-\._ _:-

Fin. 7 .I‘LliilrIt-uriuill 'n'iuu' 11f lhr Hula. :uI-fi Iu_|:r|rn;|_| HFBLEETIE.

 
nu: WWII}

FE'E- 1‘ II:_|1III1'I-'Iri"ml1 «If Inmu It'lquw 11rI11I|I=~ r'TlrrrI 1l-II.'I: I|i1!n.‘n.'l1l prupiamnr'lm ul' bEL'IM'IIIIE. I
marl-firm prmluul: 1 :- uLIrJ-rn-wu lhrniuluflmn: [- - -

dnmincltcd by 1n|n5rncmi1rnnc Ilm. [IT-claw] A. p|¢lg1rin|
rltpmscIJani-ml Dr Ilse mecca-m is 5111.1er in Fig. 9.

Pllil'rn'liLL'uilntfli: modeling with Lhis. 51:31:51: I'm: hccn

suuruusil'u] In fining I11: :Iquunun hun'm-r Fly-Ti} nl' pilu-

mil-pin: hall-wing 1051':qu uduliuistuuflun [l-‘tg. ml

III-1|. Although Ihlifi typ: nl' dam Htlmg Ema 11mm quit:
mucussfu]. there [1.15 nm lance.” .| sufficient numb.“- nl

System21“; s-lmflicn n:- dmcnuine the mlu DE lax-era.-
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] .ll'ug :iulLilih'm II."|'|.‘L':-il."|!IIII||_LE
II 3:] |'1:u:rn1ula1ic-IJ

muluuulilr :JrIIJ phyhiulupmal prirprrly influtnring mach

In? Eh: varinura pharmacokincliu rmrnnmurs. Tlm

phflI'ImiLE-Jklni'hu I:-:I1I:9Equ::11u:a L‘JI' Hut-fir: L'unlpcling
El'illlaipufi Human-:1 hum: hrun Ttviuwcd [IHEJL iElul'm—

min.- :Inulj-‘aicra nf finch Lima. using Urucu's Fuumion :41-

ltlliflnfi. I'IIE-I' responms ln:I unil impulse. L'un ha:

ItLln-Jgnltu-J .55 u “mum: ul' gan-rulmg rfipnnficn In mun:

mrnphiuulud diHlleC lugimcm IIHSJHfi-l. Alwruutivtly.
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L'Iphlllllmil: [hmluumllinl Product-.-

 
Frabprncll Fluid

1

Tim Damage

UT 1 KH'f-Vfll-

“1|

_I[.'.. 9 PEI-Mm ilcrrkEIIL'Er-i; 'I-L'IJETL'II: 1hr LEUIIII uhu-rrnian dialnhufion. and climinalinn

and man: 51mm}. r112 dim-mun: :qumjons runw-
ht'nting 1hr L'uuplcd circa“ nl' instillnliun. hydra-

dynumifl- and drninagu. :IrlIJ: membrane. meip-nrr I.'1|tl.
be rcudily Inlcgmmd numeriuulLy In prmjcla Inn-din:-
Imnri ui' lhn' i.[ll|:|l.1IL'|. ui' drug and dung;- [mm ”In. hin
ili'ELilihbjlilF “5E-

.Hr.1'fl:tfl!:rmx rHi'f-Ir Mmfim's Hf- Tramrmc'mhmnr

fi'n'rrJgWflr'f

Al -I flhjr'filuafl In'H'EE 1III.: dexriplinn nf lhe cnrtufil a'r, in. a
"mammal. :WELSCUJELI' tiafiu: IhLLL wim 1h: udhcrcnl

prvn-Enuul ttar flln'l. i5 fl'lt‘ first rue-Framing wrl'ace up-
usrunl tn 1h: PEL'ICCES le' sight. A! u mnrphflluglL-u] and
EI'IEEITIJ'L'HI iE'ufl [111.- dmriptinn IS ml' at [hmt—[ayrrcd
Sll'llflllm‘: H mulrflélycru'l. lipid-ml: Epithelium, .1 wt“-

llj'LETflttf-l :Ind ILI‘IId-j'l-Dfl-r Mir-311151. .mL’t :1 I1pjd-1jch un-
iJnIthium uj' nne-quI-luycr thickness DiJTurt-miu] 5m-

ditfm Elf [liL' rululnrt llfHd dtnsmes Fm- IhEsc thrcc :nrncal

lay-tn hun- lihown ”ml the dL-usiucs nl' “111.1 in up:-
lhrlium .Innj endmlmlium urc :1[mar-innmute]:-r 4U [1111:5-

nfi. hing: u: that In the 51mm; [[941], allhnugh mflre
[went Hindu-i wages-t IE'II: dilipunu- may he Inn

[I'fi'fiJ'JfiI Ttllr‘. Cu]: bl.- u primary physiulugicul 11.!ch
intItrtllL'lng drug pcncimlinn :Iu‘uugh [he turn-1:1 and

iqu 1h: u'lLlllLEI'IIH- humm. F-‘u u animily Lidlntnlfilflrtll
41TH? 1L1 [nu-ens: LII: itlEiLL'l uni-urn and m appeal in. th:
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Mint-3115 hIIITI-IJL'- il mus! nnfimfi dual m diffurcmial

wltlbliny. Bu: as war mm exp-INN deserinliuus haw

[Hun dcwlupcd hfa' hlfiif‘lugihlh. mirrmmpu: Hmnu-
mists. nun-1| clcuimn micrumupixtx. increasing)- dfltllilt‘d
muchummm Ui' lralnfipurl Elms-“fl mew [jfiburg haw.-
heEn till'ibiflfl-fll and lirilfid

ThL‘ I'I'ILlftllq'Lzrcl'ed L'Urlmall L‘plthtlium E¢1l15i5H uf c131]:
Flti‘fiuhfll |}_'r' metrmlrucluml :unuqiqms 01' HEII-ufluh-

fished nlilrpllulluyy and I'IJIICHL‘II: uII-IJ arpurntnl h}-

walur-Iiillcd interwnuhlr spams. Drug nunsml'l
thrmlgh With MI Elwirunmml can. ht inmgine‘d 1:1

iqblliéfil {II' lwu unmnfllng puma-.133. Predummunlly

wawr—sniuhlr: Enmpmmdz: presumably pHHH 1hrnugl:
the 1nrlimusljr cnnnutmd flqIJL'ULB chnnncls. {stating}:-

ing il- mm 1km Ugh ll]: lTlJ-H'l: 1'n1m ujyithuliul 5U rE'JL-r 1n

Strurtlu. a rmruccmflflr paflwr'nj-z Fmdflmirumly Eiurlilj'

suluhi: mmpnumia prunmuhly pusfi by gunl'acc dilT-m
rain-n .110 ng [hL' lipid Hurl".l1.'r::-., [wining In :1 1I‘|:'1_ul.'|1_|:-,. pulh
frill'l'l udjflfl‘m kit“ 1?! E2” -':|'I-L‘ tlimmllular pathway.

[11 ullhcr cam: Murtdnrlm: III!- lipid jun-:Lmnfi Fur mantr-

fi-c‘IILIhIL‘ mmpmmda LIr :Luumus 1:|'l.'|1'|l'l|..‘l.*i fnr lipid-gu-
Euhlc Cflmpuundx wmfld he: mgr-i: readily. surnmunLtd

b1: mmrlnunds WITh :«hult‘d TuIII'Ln-nulily. '1 I14: L‘I'L'EII'-

HfltrrfiTECfi “1' Llifl'ufijun Linmugh uml .Ilung such I.wll-
dtflmd hEruL'llLerH La- mull Jim-M11. ulld [11L- smixiiml

Tnu‘l‘lnmch‘ nf TEFWL'HII'II’I phunumt-nu gm'urnmg finch
rundnm palm hm; been Mil; im'nflulguhnl
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H.313

Ill-W

I110

um

DH

DDT

'5 1D15i'fl 1' l5

Lang 1:1 111.

D Emenmanut Dlfl-

—- "WI. P‘Tlfllfllflfl

El- Efl 51D

TIME 1minutfl!

Fifi. II] C'fl-mpiti'u-t'll'l fif|1mdl~tlml :LL‘ILI fi.1|'l-I."Pi1t'|l."l'|1.|l unlUL‘lttlfi IIIJI'rI-ur cl.‘|1:t:E11r1'iLl:-.Itr=-l I'I1l[|I1.i.-:|ng IUPICiLl Imln|||1|'\-.|_rul,|.11:1 hr p|]|,1-
carp-mu.

Fm‘ thfll'flpl-fl. aim-trial mcunt HEIJ'IJ l.1."H l'LIfi-‘t nttulllpttd

tn pff‘l'l'ldt.‘ a mnlmzulnr haunt; I'nr 1E1: tJll'Itcl' Llrgcly

mnwticnl utilitarian-um unnj IT‘SSEIIU-itl-i'jr mum‘c-smpit:

thtlittutml llflcllySL‘a EILJTJ'JH]. Fur LlJI: Etmmfl um]
EL'lL'l'll much liti ltnnwn :tl'l-l'tlll. thctr 'stlructun: and mm-

pnfiflmn. 111229;: titan-.25 mantis: primarily nt'mucr. ml-

lagau. and gl}'EIJH-Etmtl5L‘lgl.}'L'fll13 wllemin the lumen-.1:

unit: is. tlum-cd [wrtrnnrll'yI l'mrn mllagcn. which has. n

lil'tl'flilii nrganimthzrun] htuml'clly 'l'hL: mllugmi mail-av

cull: wmmts ul' lime :t-thaint. of peptides». Them.- to

Elwin: arr: urgunimd Intu urdcrcd. n:l.:iti1.lcl_'.' ntil'l' t'nl-

lngcn iihriln. syp1n::1l|;r Erll 11m in Iliumcmr Mti'llfn' fihl'tlst

tilting mil] jI-I'Ut-t‘flgijr'un-L'itlt gruund yubsmnm. mm-
puhu L'L‘ullugt'n I'ihL'rH. whirh .‘ll'l'.' uhnut u imll' micmmctur

in dilsmcltr Hand In “mm-u :LnLE wlcra ill-1" urganiaad :nIu
ntnrly timellul- firlffilifi- [WEI 2m]. TlitE‘El‘.‘ membranes.

an which thwart: mil hu: hydrudynnmiu: nruxsurt: gru-
Ilit‘nth- will I'll: barman; In f'lllitl Hnw. .‘Lnrl w11h Ihl: ud-

rrunmmlmn nt' drugs These mmnhrunfi. ni-e: Mutt:
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than: will he unn—mmtnnmn Enulacmu. will hr: harncrfi m
murlwultu thtitlhmnfll fiir'flr. The attack: ut' lllll'fluti al.1-

tittLtuLi-Dufi un I'll-nth fluid fluw .tn-J intuit JilTusiun haw:

but-:11 the tnpic tJl' Imam: reacur-rh tl'l chemical cry-
gmccrmg nntl physics The Fit-w unit dill'ubimliii uliur-
itClsl'L'iE‘lifi ink-'3 Lieu]: rI:l'.IItI:IJi [:1 tht: rulutiw: Ilirtiltnsiuns

and vulum: l'ractmnr: nt' the fihnrr-j and 1h: [mm-Jr;-

ttl'lllllll-‘h' l1n1’lucncc-zl E'll‘r 1h:- itEq'llI.‘ ul' tiytII-ulmm at 1th:

ditfemn umcrluh tn the 5:311;an um] sulutL-s. maps:-

tiwly'. Thu dilTuxirInu] characlcnfitacfi nl' fiflllll: nan]:-

culcxa Wlll ht: Infillmmcl b}- tltu: It‘lilli'l'lél HL'IIIII'riIILImi nl'
that: mulurutu: lll lhl: difttrunl EELI'IlFtJ-FLEELEILIE'. mint-L-

Witt-t: t—.-sulubh: HHllJlEh' will dill'um mnr: Tqully ihrnugh

ths: highly hydmmt nEI'Dll'tt'l.

Thea»: ulfflcta. Epeuiulimd t'tlr thl: gtwlnctrifi. EllHJ

material-a pruricrlicsi Lit' thu callttgcn-rlch filrtnmn and

aclcrn. haw: barn mi |~.'l||:|.1fil ill .1. |"Ii]'|¢'l' 11}- l-Illwm'ilfi and

Pruusniu |]'-'J'.']. They ulSL- qudulud ilitTLLSEuI: iJL'J |.3"':".-| ltu:

:tu-I'nrul EHLitJtl'tuliurtL umummg that th: m:|_it1r |.'Iil1h war:
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! itltihttlmh: I'hnnnlmllital Pradlettt

hat-ween eclht ttntl that this was gut-emed by the “113.5;

m51nIJ1t1tt‘. panic-n. ttte tlilTuitim-i thrt'l-LLE'J'I Ute tight

jutluliflt'ltt Tilt: thitTuaittnttl Hit-V.- wtta pmdjuiL-d batted nn

the identity and widll'l 11F rlteat' parttliat L'i."|l.lJ1l.'lt|$.. These

attlhara gantmltaed this deacriptinn Eat hntlt mrnaa]

EtlIIiL’lli'l-E'iiLtlt'l and epithelium by :dl-nwirtg there to he a

balance between this paraneElulur pathway and a
rranaceituittt pathway. The urtly difference between the

epithelial and enduthetial parttcelittlnr fillhlfi-nyfi was.

the gaflmetry 11F III: in ncttnna and their number. larger
i'rur tht: multilayer-3d epithelium. The Imnaueitulnr

pathway watt ttttideled from. the lint'lwn gtttzrtnettt' ut'th:
cells. which dclcnninttti the length at tlte nttltninnal

pathway. and tht: partitioning characteristics at the
nmlacnlt-t

The Cumulative effects 01' these Inn-inert and the ra-

tilttun-D: m l'I-aw the]; matinee tit-ere cttmptltnnd, and it
Wat dcntanattatad these until.-rttitt-i-triietttt3r dart-ted luwt

tip-plied al1t'tttltat:tt|ar dimenititmti were able ttJ Pri'l't'llj:
temittuartritutit'r agreement with the available data

While l'tlrlltar tutti-t5 Ur ll'lL'itl.‘ thiEiti will uttdatthtetily

ttt'D'tr'idt! refinements in nur understanding, the JET-ee-
nteur tut-tram: nur understanding at' the butt-if. pher
namtna regulating liutnttlhlt'l at therapeutically at'ti'n:
substances thiangh these barriers and the rule at nit—

eaan atttteti that irnpaet hydrndyrtamjt: pressure cm the

efliuaey t'tF drug delivery

(T. Pan-tire Mata-pitta" and lntraa-anlar Delivery

Caru'rit'irt'rtn'nnt Influencing Brant Detignjhr
Tnpt'ettt .4! nhn'm't'trn than

Fram the parapeetite ul'tirup. alt-alga int euanentiunnl

tapitat delivery. ficvctal thuitt'ntenttt need tt: he ta.

tiafied It}: nphrhaltttta thattipeutie agents. The thug
Tnnat hit (it! hath |:t-1't.tt'lterttjealtlt.r and pharmuemflgically
patent. tbi Dammit: la bath atttlai and tyntemie tin-

:-tha: It: tuttit'ittt't'rltr statute that nEIIl‘tL‘t‘ aignrt'tcant 1053
:in Tint-item} t'r-t't-nt diminish-at] Intailttll'nllt1t.I nnr rncreaae- in
IDIiL'itt- i'reun lay-prawns nF tlagratiatian arisen. tctt

tttt'getahie either In “sauna and IUuntttm of pnmargt
difit'rJEiE-‘i-tétlt.‘ tilt-logy Dr in attest I'C'tipnntithh: tint tit-mp-
lth‘Ia1h: mantra-5e. and tr] fittFFtcinntlt' tnmn-atihte with

the timing: Farm. and with the tittttetr EI'Fl-lt‘i-flli. 1n n. In

at'hirt-c an afihtrit't- tiltat'ttiataitjnetii: name wattle.

t'iti'itrl't the demand I'tt-t HHL'h El enmptament .Ji' pretri-
rrtica mantras tt hierarchical strategy it] which Lint}I the
hraudett FCIEF-ihit ilmltti are tau‘afiad hit the lea-5 de-

ntitndmg tlttign requiretnentn Far eaantpte. [apical
administratiun IJtitiltitti. in limiting tutti-cit].- white Im-

proving Mtg-tang ant! Ithannaanhtnetie rash-ante
Uri th: tithe: hand. the requirements. in: efi'eetit-e
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abaurplitm rII' 'alt'tt tt'rttittnll uninhatmit: medic-attain.

ni'tcn planet: significant tlernanilt an the phytjeuL chu—
r'I'IICtti. and Ira net-Jun Chittactntntlm-L rt!" the thug. which

l.ll. mutt nines. watt arraigned ptin'tttt'ily ll'J natiti'y mime
Hiring-ant hialagica]. pliyt'ntlngieal and phannnmtngj—
mi criteria. Simple guidelines can he. appreciated

readily by :ttttrrtining 1th: itii'tnfa influencing attaurpttmt
nF ill'li antigtanantna agent itdminintereti in the eun-

‘r'E'nlitit'tttl l‘nnnner ttti tirtJTta: Int-Er the CHI-dfl-S-Elr. titti-

LIIJEEi-BII in. the M11 twltttn [IE1].

Eflicat'y i.'i alaa ittl‘luenaeti 113.- niinimiaing thatt tat?-

1I'It'5 that ditttirtiah availahtltlf. [11: first I'ttttttz-t‘ train-2mg
tit'Lttl availability in [mitt nj' drug from the Ffiipfibtt-ti
fiat-taunt. 't'hit tattttt plaaa it} millage nt' drug Train the
CHI: tin-ti Itfi renmtt-ul 11].: the ntttttflttermtal drainage. The
nannai 't-ulume ttl' tcara In the human an: it.- ctillmfllc'd

m h: appmmmateiy T ttL. and if htinlt'tng meant tlte
human E21“: can tttl'ttttlmmudalt: u tttJJuInt: {If up [In 3|] pL
withunt spillage than: the [atlpebtal fixture. With an

animated chap valiant at St] at- TI'IZt‘E-t. at the ad-

mintfitcrctt mlttnte nt' twu amps can he teen :13 La: eit—

Jtttllud l't'flltt the eye h'y m'ert'lmt' I‘I'hhnkjng uenutn. the

manual 't't'tlume at" [it }|L indicates that hat-it at the

admlniatcmd minute 01' twtt Ilttht-t will ht.- anpnttan
Within ttta lirtt several minutes [lat-Lina]

Many Lechnttlttgiett htt't't: hCnn devised. SEMTH: ditt-

uutatd heinw. t'nt madil'ying the tin-sage Enrrtt a5 a

meant at titawtng the escape ut' drug from the pre-

carnaal lac-anon team which It can he tiantpurted tn

tittuea influencing nattlar nttyaialney. in. additmn.

ulher prtaachca hat-e been meat-amended Fnt' et-

ample. tantpnarart- I'J'Lttnuai: punetal Winston im—

mediately- ufter installation at drag [rantientty prevents
drainage HF the anticlted teats l'rtrrn Lhe punt-1a. Fat
[rattcnlt with dry eye. ni'ten permanent naeluainn,

which it Implemented either 11} mater}- n-r h]: um: t}|'
harem! desigttti nt' punctttl plug- t‘ettttttt. In .a dintinithed
rail: ni' 1ctt1' clearance. Transient ttceiusjctn can be 135*

patted IL'J tflfluEnut: drug delivery firth: mmlesuf and he

aflitatiti: tJ-I'Lijt' in rather specific LjTCUJTIthnEEE. when

Either the malnuttlat' weight trr the Hqtlctulfi aaltthtiitt' ni'
tht: Ihtraptutia agent it high. Fm- Thflfi: circumstances

tn which the theraprutic agent it taawttahly lipnTi-hilie.
the kinetica t'E-F tthtarptian tn- trantepithetial tramp-Err:
can ht: ntttta tapiti [see hattiwl.

at second t'aemr retiumltg drag availability.- in the

drainage alt-maimed with hymn-dynamic I'Inw al' teatt

thrnttgh lhlt' pram-meal apt-ate and cuI-udc-t-nc. dia-

cuated abate. at third and mate dil’l'iattll ambit-m. l'nr

dalit'aty by nttndlrtctiattal taaltnatagiea and dt‘a'ififi it:

the undfiltfihlit adzirtt-tptiun tint] ahtnrptinn by Heath]-
nattcotnaal tit-suns ettmfteiing t't'tr theritpauliu Eugenia.

_——
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The“: include ultimatum! he .Iuljecenl |'Ii|.]]'IE'hr-lI-l Imd

hulhar e:m_1unutit-a. with t'uheumihtllt rep-id removal

FrfllTl ncuEI:1r-t15..tu:t I11.- pcnpherlti hltHHl new. Fm

example. the extensw: t'esetilattty nl' the area under-

l'tca lht.‘ hulhar uanjtmetit-‘a. a meme; menthntee. and

the mien-1. :t white llteiu: prtwitlittg ':l tough. eutet

entering iI'TF] Binding nl' tinig 1n either HIETI'UIJ Hitce.

like the tear pulymere ail-eh a: l'tlllLliflfi L'I! iumyme. er
tmcrnal “sauce like the Helen: can. hr: detnmentnl l't'l-

efficacy.
Tu the extent that these etlmpetmg tll'lIJ tietrimenlel

:H'txltt can ht: :tmtrttllt'rl- delivery tun ht: eaiheneed. 31:1

Ihe'tt enmtn] l'i ITIEIJTI‘qul-li'ltl-ili if rhr mnint'ulur pruri-
ertit-s legalating trettathemhmtte lrt’llihL'lL'lfi tlre Tim 5:}

Itch-d In il mttnncr lu facilitate tunJCt’tl pel'mentinn. the

lap-1r.- t11'tl1e neet seem-I11. Finally. in cttmpetitiun with

the three thlegeing i'etme ufthentpetltteelly ineffective

drug mmm-‘ul {mm the: pt‘tltttthritl iisettre i5 1he trims-

etjrneni ahtnrrtltnn nl' drug. “hen the mute meet Llr-

teeth-e in htingtng drug to the amen-er rrnrlien til the

eye. Althaugh tramp-mt eli' hi-tll'nphtlte and miter-n-

rrtniecutur drug: I'l.'l.'l hem repel-tell [u elect]! h]: lilttbafl
tir :l‘ientl. routes- GFi-L‘n [hi-3. is HI nil-:5. fitgnificantly n:-

Llueed: i'mm thus-e expected i'm tranfieemeel imnepnrl:

rui' flll1‘l'EI11'inl'IHI. medically lithrIIltliI: ugetlli; l.“- lim-

mnieettier weighl [HH- 1Rfl.l9l--i‘l3]. Even here.

trauememhrane tramp-arr L5 :t Elgnifimni raquircrnml

fur uvuiiahilily.

.-I Gi-rtrreiimii Fitterutm-tmingimi Trims-wen Made!

arm! Simpfi' Crmt't'qmmr't'x

fine nF1ht: key [Imam-alert; i'nr rnrreititing muieuulur

struttute and ehmtieai rtrrtpeniea tt-tth hit-Iatratluhility

lute: been lru1L'-lLllJrnEl:l| flux at. alternetieeiy'. the enrneeii

ri-vzrrt‘rtuil'rilitg.r enci‘liciertl. The epithelium hee- 'I'teen

metleled Fifi :t lipid barrier [re-tenth]? with a limited

number i-I equeaue "puree" that. let 1hi§ physical

rrtnrlel. were: as Ihl: equivalent til" the ehlriteeilulttr space

I.“ .| more physielegjenl tltsertrltmni and 1h: slrnma ma
un aunt-eat barrier (Fig. ii] The emlethelium I5 wry

Ihirt and TH'lFE'Illfi turn-pitted Iwith the epithelium [IH‘I']

and t'ri'1t:|] 11.15 been :gunrcti in the :mulyeii. ttlthLI-Ltgh

mathematically it etta be included as part at the hrn'ti

11.1mm". IJifi'LLfiinl‘l 1hrt1uglt hiliiyth' ntettthrttnthi til' 'L'tira

lL‘Illt-I ttrttclureii httii hear: mndricrl I'rII 50ml: firm.- [ELITE

and adapted [it unhihalmie applietttiens mere retenlly

[Elli-filifl. Fnr :1 tam-ice elf muieL'uics L-F tinnitlr :lih‘. it

wm.‘ the-ten that the permeability increase-ti with utte-

nelfwater Liiehihmien int pttl'tiliuhi eeei‘lietenl unlil tI

plitteuu i1. Enriched. Mtflitiinfi ul'1lfts ljrtf-e nl' dltltl Ilili'i

led tn the earlier statement that drug}: need let he hath.
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Lari-g H 3L

LIPHI

llulilLElliLlE PflfiEE 
EPITHIELIILI".

Fifi. ll Scheme“: diagram at the phyereul Hindu! I'm
tmnsenmeel penneattun'. fetttun: Llrl: not ten emit

mi and Miler mluhic- It were: are net ineiudeti In the

finely-$35. the 51€fld}'-fitll1t :nrncal. 1'th, J, Curt be ap-

rxrnmmated 113':

Ft".
H. J

F. + it

 

IfJ = [3]

whe rt.-

If], = cuneenlmliurt nf' [IFLIH in dune-r planet:
Jul, -- Sim-lull] end epithelial thickness.

retiprcltwly

.5}: _ fir. = en rruspnntfing dill‘f’ueinn Ell-Cilil‘it'l'illi.
P - distribution taJetti-eienl

The rermeathility eneliieieni Era. re jusl 1h: Htltt di-

vided by E'... It in appmtnt that the rte:'n1eal:utlit_'..I
caeflieient I5. huenr With F rt!!!" h'ilTlllH dietrihutitm mer—

iit'ienta and constant i'en' hit-ge- F 11:115. fer smell 1’ the

Epithelium is the hu rt‘icr. and fur iargt‘: P tilt! Eltt'll't'lli t:i

1hr barrier. .-‘t 1'11 l'ur sternitl permeability i5 shawl: in

Fig [1. where the regl'eerttnn :tnelyelfi get-t: iii. =

|.-I '1. it] ”L'El'tafi'i and fl. _ ll}: ilJ"t'|.:l'l'I:.-'£ iDl' F.. =

4 . it'l";1'n imd n', = .th . Ill'IL'm [2115]. These values.
fer lite tiifi'utitm et'n-ei'iieiente all: fCtifil‘ImlhlL‘ tempered

with [i'll'lei-l.‘ LII ttt|LLeuLtLt5 gels tutti lipid membranes.
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llfifl llflfl iflflfl 1lfll

FEE. I1 Pltdifi‘hfll WISH: cxpcrjmtnlnl v-JJLIBS Eur aurlmai autumn] pcrmcubglij} an H Illlmtll'ln ul' pal'lilmn I'IIJIL'rhEJEITII

A Himpi: catimsua: of I11: diFtiisi-nn cucflicicms can

hr: .1ppr:1_=:irrmli3ii Iii-urn flnnnmng Itu: affirm-5 111' mi);

haul.“ aim.- un trims-pun 1limugii u cniitmumii l'nr

Iiihi-rh 'Il'itrc I3 an entry cum nl' displncjng gun-cm
Sil‘lit‘ Ihi: muluculnr wcught dcpeudcriix ut‘ Ihc diITu-

sinn cuefliciunls In: pniyiiwi's ”hug-r. II pnwur lu'w
cuuatiun [3%]. :I aimiln: I'm-rm wax chase“ rm- 1h:

mmml harrmrs Thu: is. Ihr. mnleculur WL‘IEI'II til-H
Licpmdenw: ut' Ilu: ilLr'l‘IJfiILm UlHtfiEitl‘Llh wci-i Miitun
as:

1:1,. = ufj'hw

D. ' flir’lflf'fi (4:

U$ing mgrcrusiflll ilr'I-ifljr'fliih' Lin :1 chm: :th iJI' uhnul 5t!

dill'crun: nii'llctulufi. i! wan Ihiind liluL 2:: 4.4.15-

—n in?“ _ Jami-1m and a?" = 15}: Hr5 um'II-"H.
II'EI'E]. A graphic repremnuliun ul'1hi: L'flirul {If filming,-

mulrtulur lama-s him and diatritrinian L'unfiicifinl. m:

mrneal purrrwenhililzr ii: .‘i-l'lfl-‘il-Il in Fig H 0m: ulmri-L-ia

fl rapid millciifln lrl Lflrmuubflity Encmciem wiqh d:-

rmzuimg Pauli LIIE‘EEL‘IHH‘LE 51,. 111i: :Ilidiliim :ii‘ pflrfifi 1n:
lhfl ”IDLE-H. I! mulhcn‘milc‘al L'L‘IIEIE'IILIIL'L it: I'LIDCIES'SiII'j' Ii:
Jet-am“ i'nr ptnnuahifity ul' pillar mfllflfiulfli H'L'lL‘h :u

munnunl rind cmnmlyn. Thcaa; wc-utij .155“ b: millifl'd
{ll-r h'l'FTEIiJEiI'Il.’ :fitclfi ni' turnpuum‘ls. -'.Li-i:|1 us

htrti-sallknnium ::|1|I:-r:i;_lu_ whiuh may |:'|_'lfll!:||1_||'f|i5{_' [11¢
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upiEhtliul barrier b3.- inurtainng 1hr viilumc iIr' rlw
tflmumjujal 51mm.

AiiuLher nunpflllw‘ rim-Med by ”115 Immune! i1. Llii:

el'fwt nF lhrtc phyfiiwhcmicul Pflfilfitfl'lflra Hulluhilllyn
d‘i‘ilrihfl'ifl'fl mlfitjum, and Infilt'clllnl' mans- nu

Inmsuvi'dnl l'lun. All pf Ihese pmpcrljcfi can he influ-

enced by molars-II" design. Th: cflkclw ur 11mm: 11mp-
erlimi .'Ll'l: illuflrated in Fig. II, in which 1hr]::-1.[:|.rilhn|
[11' [15: film as plum-d .15 -.1 fun-mun :1I' unluhiliry .md
Ijifi1libuliun cnrfficicnl Fur 1WD difi'flnm .-'|..fr Several

Frillurtl: UJ' ll'l-E' I'IILT-IiL'l I511! dErriL'lL'EL 11nd [huh-L- quillltu-
Iii-1:. fir 5e11'ij-quainlil.1ti'.'c_ i‘lEPfiflb prcfiumrlhly tn-
L'umpam: 111-.- principics ni'mi-nL-u] ptrmcaricin

Infurrcd l'nzurl 1h:5 lilmirl i5 Eh»: rciuuw indupunrjcncu
ul' the “Tech 01' wluhtltljr' and purtjumnng l-r-r mall
:‘Irmxriy [11m in u EI'IIII-‘llimrifiiii: 1hrcshiili| .IDL'I-‘n'L' H. Iiitti

lf'tE' lug Hi- the I'lLlil. ill-:fl'cuslffi nmrL' aluwiy “Iii” huluw it.

find the value E'Il'lhle IJ'Irriih-nld 111: um: x-‘.Lr:iu|:-LL-1.~: nn: wry
depmden: I.|[l lhn: 1min: nf1fte 0t|1-:r I..':lr|,:|_11.ll; rm". m-

hlemrs pcfipt'cllw, has ind [u 1m- I'I:HTII.' mi-m mum-L Tin:

rclntn'c indcmnilrncc aignifim 1hiil nmlhu: prirptfly can
tn1fl|lF Cumpcumlc for .‘1 LlufiL-[ency i11 th' mhnr T|1i~b i5.

In}: w my [hill Ihm propertiux an: indcpcndum ul' uni:
:mulhrr in II Chfi'flhfiul 51:11:: quiIHhi: CIIEII'IIII'HJ'E Hnw~

cut r. in lhc lij'pfllhtlicuf awn 5r. [halt arm“: 'l'l-TI'l-FI:rE:.' I.I..-;_I| L-
“Hi-dd indupcndcnily ICII'HIB utlwr. than “11: |..'|_'| I'JEuqulJr: nice».
on flux Hrc Tcltlti‘r'eljr indcpundrm. L'Irarly |J.|:-F:0L'l'l{|[':l1{‘¢
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Diltributinn
Coefficient

Lang :1 ill.

Eniuhilitx

Fig. 13I Thlfi figure Illuflrcl tea the 'mesa" res-pour l'erT the tllH'utii-un model. Tilt-ii plinteliu Fimttieins ennefipnnfling tl‘.‘ diii'ereni .13'.
um: fihc-wn.

I'l-l'l. mnleeillrlr rims-5. even Eur relnriI-‘ety Iriii molecular
Iltiiii-Ei agillllb. Can be :ligiiifleuill.

Er. 'i'i1r'{i studie-it EJF IFHnfiE‘lIIt'I'Itlll ll'i-Jflfipfll'l LII unili'iui
rrinriclii hit-n: heen used: in eitiitilaih Il'n: ehiirrieiertiilteit

niriiiiiiii'e diffusing-ital iiitrtiun. the CilJJ'I'E'IHEL'i-t'tiil :iieariii

by Iri-hieh drugs r'eati'l iriIe rriii] neuliir tiiiiiueifi. Althu |Jl_l‘i!l

such analyst‘s negleeta the mniphetmnnr- nl' tuir flaw,

tear i‘sriliiiiige. IiiEiiiiiti-zjut'rii-z membrane iihfiL'll'lJliUfl.

eliiiiiriutieui from the uqueeiui humflr. and ii:- J'ertli.

meuiiu l'EITLEI'ItFi. rrF chi-neat trtiniipnrt meaiiurementii have

been iniprit‘tmir in establishing eeirrelrmtitii til' mfldE]

mieulaiiuni with experimental nieaiummenti uf

trummemhtzlne triiriiirmtl. Mndifieulintis [ll-ET] rat the

Elfififilflltl eit vii-n experiments t'lIF trtinirE-trrt aerate: e1:-
eised. IEUI merebulieiiig. ratiliii Eflil'rlt'ilii [lit-3 Hll hut-t:

priii'liled. inl'nrmtitiiiti htith iihtiul targeting: nl' iiirniltir

molecules i'rtiln Hie 'if'llllt' pharmnenlngteal Eilififi Il‘fl]
and eernfirtiiiitiuri or lllE' liailaiiee urdi'ilii-rerit aunt-turni-

uiil pathway: [CIT He'eeiixiii-ri 1191-].

The rough hriiiih “mitt: .IEu'eemem hctwi-en mettle]
:ilitl expetiriierii is. illustrated by the results shim-ii in

Fig. I-l. Iii-r which the cit-treatTHi-ntitneeia iii" 1heeire1ii'ul

with cxiieriliwlitsit |i-i:rI1'Ie.-Ll'lili1E.I r-Eeltieienrfi I'm the

EnmmerIdE- listed in Table S1. H-iJILlrErlfll-giil.‘ blacker:

filtldied lily Lee :1 ill. HEREIN] rind Sehrienwaild iind

I'iii'uriii | [E] | i. rm: plmteei. I'he t'i'llelilii1eil i'HIiie-I. thiliJI'ELi

lhfi Physienl Iii-:Jdel with pure: [ECG]. {‘hiinietert'stie rrt'

eu-rreiatmns. of this type is the slnpe's mine—less
[litin |. The urigln iii the SJTIHIIEE euleiilutiid iriiluei. tJJ'

pnerrrilnihilitg.r eneifietenfi I5 unknelwn. A. [tilfifll'llhi'lit
errtijtmiire. however. I5 that the estimated difl'iltie-n

Mlfiuieiilii [i.e-- 1hr: Eat-«f. prefientclj iIi Eil. I'M Lin which

Lhe i'tl:rtlit:it|'ii|it}.r iii hinted] tin: riril quit: etirrert line the

drugs in diliitrenr rr-tilliir envir-riiinienti. The predict-

Eiliilzitgi uf the inertial is useful htiiti Fiir pi-iEt-jding tip-

maximum values LID-d. Fur difitirigiiiiihing departure

Frnm simple EII'FI'ur-mnrll intl't'ED-Errt. Filer: apparent l'rnm

a crimp-arisen iii' the East two figures 1 Figit. l?- uiiii I4] Eli

Lhe significance elf i-itJluhiIity. iii nee it iii the 1stilliit: Hi" It".

thin ennlmlfi flux by nrtlers rEt‘ magnitude

It i-‘igiiiiieulit itil'e re11ee [tutti the "mural is that if. :15 ii;

Ll‘ie :un'i-Eriti-iinu! bflhfl‘r'ifll' elf Ii fin-nil}- til'rtinleeuleit- the

Enliihiliw decreaies Wilh an increase t'lf dtfilrthlllmn

era-elli-tienl. ei'entuirlli- tliis elt'eet ilrill pI-ufuiiiiiity i'eililee
the truiiiit'urtiitu] Flux. Altemulii'eil'y drill entreegitufllly.

fnr any class nt‘ mnleeiiles with :1 deiitiihle Trhyiinlei-

gin—“tit I'E‘Stl-DtlifiE and without significant dift'etenuex ui

[merit-g.- tJr thurupeutiu index. the member [if lliut Iii-

m'tig-t wuh I11: grenleit fir-arms: Fer uphtlinlmir: appli-
eii1itiii is the em: With the lowest iiitileeulul' weight. the

tiigheiit distribulii‘m utieflieietil. iiritl 1hr higheiit aqu-

ciiitfi solubility. Hiiwei-er. Sll'lfl‘t: the Inat 1wn require-
ments ilr'tl ill general] iIie-imstirieiit trite lite-51 soluble

t'tliiiEEULJli' is generally the tint: 'ii-‘itli [mirth-El: purtititin

]| Page 28 of 66
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Uphlh-nlmic E'hurmnn'nliul I‘mduclh 4.“

EFILCLLFITEI w.- HEFIELIEED PEHJ'IEFEILIT'I' EBEFFICIEHTE

I'I_l:u-|'|-1H1H:
il-

I'J'lrl'lh

.fi

 
Flu. H- Plol ~Jl' :EH-Ed in. T:I|1!c :2 L'm: ||1Lflr¢2iu-IIE-j-' Lumpuwrl ptnncub'alilg, unflfiuitm humus 1hr. un-n-cuml Ihq -|Jr|=f-.'.'r'.|1l:l_|t|'|l:n..'l..un
“11:: I1 ul'lzl- ”1|; |-'|l1::'|.' ..r w'nuhllrhr which can mum-is: [II-r. may: In "In: fig.- manual -:-|'-;h-1':-: .~|' 7n..|g1;||l.|d|.'

'I'uhle E |".:rn:.::.-_hi£i|w_~ or Ii--"|I|r-.-nl."rg:-: Black-rm

I. hr:II1I'.|| Mnlcuulu: Dun ilumun HF}? .Ii'Tl'f'
f'vllmlhlml Ec-rmulie High: uucnmcnt * I [5 r.'|11.-'-.- * I E!- mm.

.-"|I:I.‘t|3LIII:|]IIZ'| f.'e_.;|-E_..h';-EIJ _‘fln 4] 2.3%. II_ 19-! H mm

."'|.||J'J'l.'fl[|}|.'ll (I: =|-|.:;_:‘I~'I.’}, 1-“! J4 H 1‘1 HM lbfi

.-‘4.n:|'mr|u| CHI rnhlfl: 1min. H [I {H ILEE? I'll-1r};
IL-1.u.a|u: L ”.| L_....‘\I;_+, m'.‘ .1.| my] 1.7-] 1.3]

lk't'il..'lluhl| {' -.-|'[_--.-?“‘i U1 H‘- «H [fl-1.! 2.1?! h.’.-“.’-
Hujlillfilli‘l {NJ-LEE}; .‘h's 'h 2U—L] Hi] _':l
thfl'lfllfl'l (IIIIH 3N:fl. 333:“ 1-” “45...! l...-H
LL'I'LII'ILII'IIIIUI ("I 1! |:.'!~""-]'I 315.3“ '~..""i ill-N I .‘H

M u‘.-:'-pl-.:-I-:~| II". ll.--?"~'{]. :rfi. 5'51 |.'L|| {EH-l Isl“
\ItLIiIlLI’ E'.-.-H_—-.NEIJ ”fill-IA? II. | :1 -:I. |'-' II. III
[M fur-:11 :I'ml C. [HEM-f]. ,‘hfh. .14 mm | .111: 3.7::
Ffill'lululliE-I (”Hg-Mb; ELJL-H URLs-l I.n.' M3
PI'-EI[2II-IIIII_III"| [TH] I“ N1}: 159.34 .1|_¢'IJ ll: 5.???
Hulnlifl ['l :I].._N;U-5 :71. Ha E'J.I|r1 If'Ijl'l 1.1. H1
1 'rnul-cn-I Emil-45441.51}; 1| “.4." _‘_ H “,1: L":
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eeelti-eientt. the Iniidet helt'le select the rneltwular

struetuse t'tn' which the flu: is greatest.

Perhaps as :rnrrre is Jeetrneel. u'l'mut the mnleeular re-

quire mentr thr hinthng therapeutic :Igetitr tn ueiit'e alter-

til' maerernuleeulee as part el' the intention to eentrel

nht'siellt'igieul Funetinn. these simple trjtnaTaJrl require-

mentr ean he tneerperattest Inter the rnnleerrlar tleraign.

Rrrt'e ret' Sherrie-tire Fnr'nrrtt'itrr'rmr

Ment- n‘mtertals and ryeelltliret! l'ei'niulntitrntt haw:

been tiet-isett with the :mtetttit-rt er ilnprtit'iltg. deliver}

at ttt'uga “.1 intruet‘ulur tiaaues by means uf the trans-
eetrneu! mule. f‘ui‘riers hat-e been used berth ultint: :J.ne|

in eenjnnetina with t'iaeesit'giiig er reapensit'e ter-
niulutiuas to centre] uuaeentrutimi at the uetit-e ther-

upeu'tii: Ettl'ltlft-fl-u net tJr sthtJt'tn delivery. fits eulequLit'rns

elearigr tleninnsirale anti experiment."- eelilinnt. the un-

|:~at;t tin total drug at-aitahilitgr I'm such systems is

crucially dependent tin the degree: It'll whit‘h the vehiule

i't eeptthh: nt' tillhtttiflll'tg residenee rinie fit the drug nr

drug earner in the eye [Li-t. The ltiettrrimil and current

eluitleitge ramains 1L1 devise egrirntuueeaaty teapensiue

synterna thttl lire eapuhle tiF being retained in the eye.

remaining 1h: presence ut' the :tirrler wrthtrut degrad-
ing as reeerireir and iteiieery eharaeterjstiee and

'nt-‘iti'lt'tul “reducing sueh eunt'entitinu] aitle etTt-cts. as

blurring. er ttnelesrrnhie residues.

in reeent years a barrage el' reehnelegres hat-'1.- been

JJ-E't'ettipetl fur hulilllilliflfi thither}: trrllrug [u the t‘tJt't'test-

C'nmettl eniiugen shields und enntetet lens-:5 leuttled

with drag have been plaeeit drreetly en the etrniee. Hill

"undesirable side et'EeL-Lt. including Hurting. dumping trl'

Jrug- pueknging and sttrru ge prnhlerna. ha we Fret-rented

these teehntilergteti t'rtim hetng sueeeest'trl In the mar-

ltetglat'e. Respurtsire polymeric systems. have heen

mtrre auut‘esesi'ul ttt date. Ftrlgrn'uers wheat: sUJuh-ilities

and interactions are ttnminateel hit hytlregen handing

earl he euntrelled I.tirh teliiran'ature. Where stIhIh-ilittee
are dermis-rated by t'uueert'utitin-type interactietns can

he matte-”est by the enneentratinn [It the cem-

1'Iln.1lnesrtar_iI [It'ltjs'llhlt't where eetuhilitiee .tre elunttrtatett

by weak. .tL'i11 itrnieutitrn tan. Lit: Liuntruiit'll by FIN. until

whey: anluhilittee err ttenininted hr inn rut-Iring ren-

tleiieatintt uan he ennttelled Lit-I Itime etreegth lit even

sp-ue-ilie iun eeneeutraiitme. Thust- systems utitieing

mechanisms less. influenced h}: the envirnnrn-en! i'llt't‘t:

preteen ||'|I'.'|[|.' widely aeptieatite Fnlytnerfi lilte :tanrhttn

gum or getrite. which interact with ease err marre- teur

eurnpernertta It: term u get In atlu. have been empitryed

in Imtnlul rttaleelte termultltiuns that require tie-sing

enlr three a day.
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TL Aettre Transpertt a Patenttal Mechanism

fer Speeifle Struetures

his I'Iltilil't: it's learnt-ti uh-uttt iret'eiiaiu-tt t‘It' EIr'Ltgs- itttsJ the

eye. :it is heetirning rnnre tthtli'nus that passive ditTusitJn

through the eernea is net the ante pathway likely tn be
eagleited Fer future deiwery ut' drugs. Man} drugs. are

ltntiwn either to hind tn. nr tin he tthen up h5- arts]

aeeumttlatett II'I. epithelial eells. Interesting were is

emerging in the art-us et't'aeilitated transpert in whieh
enhant'ert. are used 1” diminish tlil'luaitrnul harriertt

temperanty [EWJIEII and areas tlt' :lflit'lre It'nntipetrt in

tt'hieh ttnlg eal'riere earn. let- etnpleyeel l'er transpert et‘

la rger mulet'ulea IIETI.

As ever mere netent therapeutic age-nu an: dereli—

nped. enneentratieee required diminish and the We

pert-aime- trl' th-ug tsu'gelirrg. as u means trt' reducing

s-yaternit: tuttieitg inereetses. Fnr binehemieuJ and ther-

apeutie agents ineltttieel in epeeilie etaseea ell amine

aeitJe. tlipeptidea peh'pegridee with reeernhtanee tu-

rpm-it'll; peptide aetiueneea [e.g.. the utltteeapt'ptitie t.‘_|r-

elm-perm fiti. small etitiettie male-JUICE. -rIr rnurle-
earheselates. and naeteesittes. there are ltnnwn

tmnsPttherS. flntjpnrts. w-trunspurttrs- eta. i:|1 {lem-

_'ilJl'tt:ti1."1t tin-ti snmetirnes. in enrneu thut at In“. enn-

eentratienfi til a drug may aeti't'eh' enntrihute hr

eeiitrelling fits}: inte |..'Il trut ef speeifie tiesaee [lit -1lt3].

Canter-mediated trunspert is. net reatrieted lt.'t' tiL'ulur
t'_'t.'ll'l_'i'lJ|'|EtI1.-':I Itnel enmen. nt'ettttrse. 'mt hurt heen ielen-

titietl in ether eeular tiseues. speeilieally the retinal

pigment epithelium ERPEJ. us well as in numerutts

systemte tissues sueh .45 game. intealiiiu]. hepatie. re-
nal. and earthen: tissues and in etime eat t-it-‘e tell-ettlttlre

litlee. fits. a eunat-queiite. infer-marina euaeernmg

Strueturut unll genrnetne fipeeil'neitge. ee- ti-r euunteriun

requirements. greet-n and energy dependenee. pump

t.'ll.|2ltlt."iljt {saturattitityt tutal iun that and ear-rent. and

tlireutitirnality enl' mettiutetl transpurl hut-1e been pre-

t'irled by hieehentiete. phgeielegiets. anti phan‘naente-
gists stem-in;= a terrier]; at human anel. manuualian
tissues.

Fer eenvenllenal therapeutte agents the presence at

aetiir'e thug traiispurt is either rtuaeitistent er utraettrett.

Einue wtule truth active untt passive trunapurl mat.)- tre-

eur t'tineurrently :tt high emieentmtiuns. the punitive

eunipeneat ia- the dtiniinating and melahehning t'rae-
tie-n. JIUWEt-‘fl'. uS the utmeentratitm tlet'rt'aeres. 35 it tit-III

the [intent agents her which eenmtitnttitms in the ini-

erematar range may be adequate. seine ui' theee agents

'Lt'ifl ehperiente fueilitutt'tl- .IttIIIit-‘L'. tittrl'it'r-nletliutud

Irltnsptrrt. For example. the that: run: he expected It:-

hat'e a ettttiplieateu L'l'I-tlt.‘t.'13tllulitlt| dt'pen-itetiee
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J = .J'””‘— -l- he: IE5“
T“. + I '

where Jmm iii the :rntuthnum saturuhle flu: r'l'nm 1E“:

active: Iranspr'rl urueesn‘. H... ea the MlflltucllflwMenlml

L‘ntlfilullt and It}; is. the [Jase-{we Iltl’fu lam: lwrmefl tj-u-n my:

'34]. Nut-e hflth KI.“ :and if“. :_|_|:'E.' Lumperuturc—rfcrmu.
dent: hiW’E‘r'EE. the tenmeauture dependenee 111' H... is
lltuuh greater. .‘1l.'| that the diary-Imam lire-1h: presence nt'

ut't't'él.‘ Iranfipurt it. the ementiuiiy :u111pltL: 11:55 nt' the

new: eempnnem In}; the time the ternpermure is; r{'-
tluted 1n 1:11.".

Ella-mt! meubure nl' the importance uf IJL'IlJI-‘l: “anal-Inn
m 1hr tin-emu}- trt' systems where it hm. been Uhfiflf'p‘lfll.

l-'nr example. turl'iEr-Iuedjeted trunspnn {ll' L-urgemne‘

u euhstmte J'ur nitric nxitlt‘ iynthufinj. tun II'IEII'ILICI 1h:
Lunuenlrurmnsu of HI). [I neurutrunxmuter. The gentle

earner IITt'E-ltl'lt ill ltll: uunjuneliwt can he ulllihiled by

eurupeaitjve inhibjtun finch as ntlrt1uL-flrgenirte. [his

lrunypnrter appears I4} he cflupled 1::- 1h-.'.' trimapu-t’l IJ-I'

NH' :Inna :mtfl tllreelimmlly tnmspnrts the Inhibilur
prelEt‘tlttjutEF into the thinner. frnm me qumeu! extent-.m-

surface. The utility (31' sue I1 a path might be tn regulate
prneluefinn Dr NO in l'i'nu .Inl] [her-eh}- eunlmj

inflammation. u L'Umplifittinn. for example, in Eja—
glen‘ri syndrume. The pnlemull I'm delitr-ering :1 Hum

epeutic ugenl Hr the “Vii” lmL-L La- .‘LIHU prnnusing
Nucleuside tl'eneperl fur Uridine Iil'l5. else: been de—

menetl'eted lu haw:- stIL'lr dimetienullw. preferentml

flm'l' frm'l'i muensnl 1|! writ-Sill. III' uptutl tn hasntutcml.

add-:5 HF the cenjuuetziw] eel]; 11!: rule is ptesunmhly tu-
fittl'n't'lge. nuEIELt-fiidfl J'mm the tears, and it might. be: able

m be unpluited I'm enmpnulldfi with untiviml Elem-it}..-
Hm :ltl tram-marten. tmwe'l-er- ehuw the same ure-

l'crcnlm tfiteetimts. Lee and enwerkers elm Inm- diac-

cm'eretl :1 pump glyuuprutmn In the t'ennjuneuivu wuh
rtreferentiel flux dimmed termtrd the mumml side 144'

the tie-sun Thar. “unseen-Lee 11:15 been strewn to rite-Lricl

ennjunetit-ul dbSflrpliun nl'1hernpeutie agentu huL'h :15
cycle-Spam A. rcrapamil. and dexemethesene in.
sun-Ive mteumetaum. lmrtssent lnhlhil'l-I‘In or such 1::-

nnhjnhe Irenfipurterz; might he .m ufi'eetiw mudnfi nl‘

Incleusing IJ'Ie elficucr v.11” pertjeulltr Ele'IHlitili nl' 1het~

upeutil: “gents.

 

E. Delivery tn Iht- 1|ll'itreuurt and Pastel-1m

Segmnt

There are in number efdruee Ll-m: weuld he of benefit

I'nr llle lre'ulmenl ut' Ills-eases m the interiut u-l' the eye,
hm l't'lr whteh 1hrnlp-Tlltlt' levels eztnnm he :Iehuwed Ll}-
Iuilaenl tltlmtmsttatien EH]. IJmil reeeauly the unh-
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llIflhtHJ ul' HEI'IIEI-‘lng :Itl. It'fi'eutix'e dune was. by dim-t
intruvitrelt] illjdulmn. empluyed Hrfil I'm ul'llihiutiea.

with animal experiment}; heginnmg uhuul the I‘ildfls

IBM-I]. e‘t mun: nmtlern approach hats been 1h..- nee at it

auhwined-Icleeie de'riee l'er implentntinu "31:: the
vitreeus. such an: the Varese“ " [devaluped by f'nn-

walled Delin'y Hyslttnucl. the flrll'j raueh den-lee up-
prewed Fur Intrltuttuhlr imphnluiinn [21“] The Inlet-ire
cumulus :15. mg el' the drug gltneyt‘le'eit end in ufied ten

ll'ln’ill the L'umfilinrl at eytnmegutmirul [FMV] retinitis

tr: pullmtfi I.Jl'lth :mwired immunudefieieney syndmrru:
[HIE]. The therapy appears to he E'fiiflfliw nnd well

[elevated mum-ding 1e elinieal I‘Erlfll'th: and firm-Ides
Hufituined therapy m-‘rl' l1l.':11_'.'munth.=. HEN—231].

Severn! ptuetieul lecture must he uc-flsidered when

designing in device intendtvtl 1h: :11er Druluzr uwe[.'-_"23_]. For
exam plc. the piecemeal 111' the deviee ehnuul imerl'ere .13.-

JiLlle us p-tesihle 1with 't'ib-ittn. In 1m: cage of the Vin-mm,

1h€d¢i‘jue‘i55ulured tn the Helen] m 1hr: regiurtut'the pa r5
planu lFig- 15L I'h'ni reginll isdeveid ul'reiina; lhedeviee

it. uLu'n nul til" the central visual field and 1'5 elese euuugh

ln .‘Iltuw virtual ir'tfiFEL'lifln 1n delnrmlne when the stung];-
ul' drug h'efii been e111,] ulcled [135]. Drug releawe u. can.

trulled by a I'nleeerutmlling mtt‘nl‘lfitn:

 
Fla. l5 ”Jim-lung mowing the optimum ulat‘ument uf in H1-
ltil'rllreII-I Ml'ihllned-releerredu'uue lll IhL- L'_'u e. l|~'rnrn Rel'. 2-H

—
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In. elder tn design stteh t'lt'l eflimem and effective

deeiee. one must understated the rneehnnistrts 113' which

drug is tramtpnrl-ed in the reenter interim-r [the issue
debated in the litemtttre Fri-r serene time has been the

relative impurtsnee nl' trrtttsp-ert by passive difiusien

t'efnus that Facilitated by the flow et' fluid in the

t-itreees tries. mt- Ftet'. 25th:. 'I'e predict the geurnetrie
dL-atrihutiun e'ren at steady stun: ed" drug released l'rnm

rtn implant rtr an intrettlilreal irtjeeliett. {the must apr

premute which at these meehrtrrisrnt. :is in Warts the. tie

uprnrnpriete. their relative huhtnee.
The eenelusiun thut euneeetit'e flew may provide an

important enntnhuttnn was buses] upun nhsert‘ntinhs

ef the distr-ihutintt nl' enllnidql particles and its levele-

tien I'eillnwzing intretritreul ittjeetiert [227']. Such ex-

periments ennltl have been eernpiiested he the lttree

1t'tttuntes that we re generally retested. whirh might have

ereated ertil'teiul tlnu' el‘statnels in the t'itrenufi gel llfli.

tlnd,-’br by betel-them- t11.It Ihrttufit the needle hnle IZEHI.
1tit-'hefi Iflltfik'llleei injectinn is perfttrmeti thruugh the

superier reetes ntusele. the letter eumnheatmn appears
In he minimiteed. ‘t'r'hen flttureseentt'; labeled pelt-merit

lire injected mtmt'itreelljr. the :r.1lit.t UT pelyrner ill the

neueeue sersus the 1l'itrertuti unwise i:- insertiels tare-

pnrlinnul lst pelt-me: nrerleeulnr weifitill [329]. This
suggests shut the t-ttreeius entity is essentiallyI stagnant

and Ihet passive dill‘usinn is the meje-r teeter tte-

ter-mining the flute ul'entI senebintte agent.

Elimination Erurn tlte t-itreetts eeettre by tine ef

the pathways. This can be visualireel ht: injeettttg

fluureseent eurnpuuntis and examining the L'un-
eentrutinn distributien irt l'rerten seettuns ubteinetl

tlfiel tt steady state has been estubii'sht'd [Elli]. if the

ureter t'ttute ul' elitrttntllinn is hzr means at" the re-

tinu_.-'ehereid. at steady state the lesseel ennsenlmtien

u-nulrl be in the vicinity er the t‘t:LiI'ltt. The contents

elsserttetl in 1'reeen seettttns til" the Itthhit eye ubtttineti

utter intrut-itreni injeetiett et' fleereseein exhibit 1his

pntlern. with the higiteetl: eeneetttrntien irnmerhutelt'
behind the lens tl-‘tg. ifI-l’ti- (Inmnnunds net chit-fit-

eliminnted thruugh tlte retina es'tt the sitrentts hl'

passive elil't'usiun and enter die p-nsterter :tttuetttts.

where they ttl'r: eltmtnnted it}: the ntlllJTitl predttetittlt

sud uutflnw et' aqueous hunter in such a sttuutinn.

the eitntnurs tt-euld he perpendicular tn the rettnn.

w|th the highest eat-neventrrttittn Inwunis the rerts er the

sinuses easier This entrants m be the :35: Fur
llunreseently leheted destrrtn eelyrrtet'. wheres sen-

1tttJTfi themes: in mncentmlit‘tn tttn-ttrtJ Lhe hyttltl-iti

membrane [Fig leer

"Ir'tsriuus nr'tieieti have esttntined the phrtrntrtenirt-

rte Lies nl' Hubreseenl enmrtt'luntls tn the eye. develufnltg
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rtlullteututienl 11tudels let the blshstl-retimtl perme-

ubiiit}. mainly in eluted term [23 lull-ti] Mere recs-1111:...

snnhistieetert numerieei metheds have been det‘elep-etl

whielt 1rntdel the genrnetristtl rtntttemicsl und physio-

trtg‘eel features ut'ttte eye mere eleeety. Tejt't at ill. have

applied the melherti t'tE [ines |.I'.1 ll. eylindrieal ntn-del finite
eye te- sintttlttte the bietltstrihultnn nl'fieveml dilTerent

eempeunds using esterrtpentneeus Fertren en-rle [2.15—

1393. I-lregun more recently has been the npphentinn t‘ri'
finite elemenl methetts. .‘tl: times humessine the newer

et very suettistiertted ee-des tmttttittnulls' emplnsetl in

mndeling eul' lluid dynamite end mess transfer [Eat-ll-
1:5].

The thWEI' of these trtethuds For accurately Tire-

diettng the disri-ttsitjun ut' drug in the eye is illustrated
in Fig 1?". where finite element HELtlijitiilt were used In

eintulnte tlte experiments ul' Rel". 13ft tFlesFL‘IE was

used. W't'-"t'-'.|:Ide5tJiIJLit‘ln3.t2tJrl.li. 1tl'i'hen the retiuni 11er-

n'tiettl'tiiiu.I In high. the (finiteness resemble the experir
mental result Fur firtereesein. with the highest

eeneentr-etinn nttntedietelt' heht'nel the issue. When the

t'rniy 11:tthwe:.-'.1[lbwed is ihm ugh the hy‘ifliti n'terrtbre ne.

the nimmutrs rescmhie threat: ni'ttteined [Let the polymer.

with the highest et'nteerttrrttten :tt the rear of the

tritrenus est-ity. {litter physiutugieel detltiif- Inelutleel in

sjrntrintit'trts have been the hydradynamies nl' Ute :ttltl-

enes hunter [Eel]. the influenee el' the dIreeIien-itlittr nf

reieuett: l'rulu .iHl intrn't'itrE'ui device [244]. l'tt'I-ti. t'iyt'lnl'ttit:

pnrtitittning nl' drug between t-‘Ltritttts {enlittt‘ tissues

tees]

Numerieu] sintulntien Ittetlte-rls enn preside :I usefut

predicliw tnnl the sir-r-nrttltittt:r drug release hunt enter
plea dances. [24h,2-il‘] and can ntei in tri'tttrnitsing device

design tn pl'nt'itle sustained release ttl'elrug under iden-

lieierl ennditinns. Their preper- use will require careful
ehrtreeterimtiun et' the impel-tent physielugieel enn-

stttntt.‘ thut gttt'et'n the disposition uFtt particuier drug

and may indieete the dents-restarts el' efliertes en in-

dtuidtetl-te—mdlt-trlunl t-‘Itt'irtttnn [243.249]. r'tet esnmple

trl' this is dentunstrutetl in Fig. lit. The steady-state drug

release prefile is predicted I'e-r e hypetttetiertl eitetllnr
tntent'ttrctti device. whteh releases drug [rum tutti].- t'rtle

side ul :1 lisetl title. In the I't'i'fllTIPIC. Ihe retinal perme-

ability was taken in be 4.3 is ltl'“et:n.-’s- ltl'rlt'] the dtfl'u-

stun cmihetent was; t: t-r 111' r. urn-'3': t'niues appropriate
the the drug gttneselet'ir [Id-ll. The infiuerI-Ls: tnfhydre-

dynamics ut the sheen us hunt-er were uppmsimated by

applying rt permeal'rtltttl bnuneluryeenditielt til: the lift-

leitl rtrttteltts. in Whielt the elenrnnee Hid-rut: there we:

ltltl times higher then that for the drug at the retinit.

I'wtt |ssues .1re suggested by the Fig [3. Firet. The

drug sententrttttnn ill the retinal sure-me sane:- his
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I‘Ig. Ill l'UflEIZIIJT‘fi L'If ”110ml” i1lrl:l'u$iT}'1|'l ETI'JIlI'JlTE stamina m" lhli' “alpha: lull.- I11lIu-.1.'|_ng [5 “L injmgmn |'I.|—[||fl:‘.|':|_' wlulmn jn 1h:
urnlmi run-nus min}. iniminn was nundmnl through the HJI'IL'TIIIT Hun un musL'lr. I5 11mm r'ulluwiug III|I.'|;:|_1|||111|‘ I],J”.. fiLlltiUEII
t'lunrmxln. J-I Lin-55. l-I:'I|_II:'EI'.I.'II1§§ |r||L-:;rmn nl'rl.i|“.. Fle'—d|:x|r.m_ mulcuulsu nflgh: fifijfllfl :anl Huf- Hill]

Lyman: :JI' mngnitllllc dupending upun. prnxlmil}: 1n the
implanted denim: Dewmling upnn the. moramuuu
illdfill ill? the drug. limaucfi fiLr :Lwny Elm“ Ih: |J.-|:1."ic|_'

“1.1:.- hr: undtrlrcnmd. filmy-ms [ifihuti war the {tango

may: he [fivnlliuutcd um] :11 danger nl' 1min: eapfluuru.

.SUL'LIJ'Id. mn- i;- 4 Ln'ul'uld dI'ITuftl'l-DE“ in :JvErugE vitr-
mus.- Ilruy: Enncnnlrntzinn bntwenn LhL' I'rnnl k'crfills.

lunch-liming Mum. with the highcr nvcruge cm.-
nnmmlinn remlling Erum haul-wards pluOL'Jnthl- This.

illustralmi 1hr imprarluncr: nt' genmuuic ham-5'. when

engineering Flll‘h llcv'mes. II1 lh.‘l.l: l|1t}' impacz the
average .1:an lam! cant‘cnlmlinnn and durmiun ut'

nation "I' Ihtmpy.

l~'. Enrich-aims

1n canclufinm. I1 shrunk! l'n: uppnmm l'mrn II'IIS dlscus-

shirt I)? the lleIL'l] pliun mutilanifimfi. than. ulghuugh Liar:
Il'liLJL‘IT [natures infiutncing drug iihfiflrpllun an: wall

kl'HH'r'l'l. Imrllrmcnlllllhn “1' i1 mhuwnl. dclich strateg}
is. highly aperifil: for my cummund. nm‘] mang- uri-
nhlen need m be udiunted Int 1nnir nignjfimm Lnllucncc

un i-JhHL'ITPllHfi :HHI IllIl-l'i: ill1PL1rluJ1l]}-. nn hmml.

uhilil}. in ltLl-L‘ljlrun. I'mm [h-L' huggfitinn :II' :|1-.~ mle ul'

uuulur hydTrHlfi'l'I-‘In'licsl deli'fmj.‘ slnllcgicl: will :Iirm Ill-

cludn nnnnldnl'uuun nl'me dmag: l'n rm .Inui its.- :21th an
Ila-cu! syntn'mic uml [mg-:1 pharmnuukinuius

Finally- I'rnnl In: n'L-nrlatrln ream-arch imu the warmly
nl' mmhnnlsmn I'm mrgcmng unluhufnm drugs 'ILJ
fiffln‘iTin: Iinauea. Ill-L'jHlE-i Fur Inltgrnnug |-.._\|;|1 figura—

llwly and 1i1trn||;-'-- cnml'nnmnnfi nf uflrflln urr: nuwr

.1~.':Ii|.ii|'r|c IISI. {'L'rtalllly. the mmhmutiun I:-l'

l1}.-'I;ln1d}'n:1lni1:n. rrlunl'mn nr HIJhLHinL‘II |~1_-I-._--.|se_ and

difi'usi-L'Inul :Jr cum llflli'fl! ”anal-Inn mm b1; cmnpultd,

mm Infiunnnc L1I1EJIL'IiIIfiEfid. um! aurnt aprciril- dcti.
rirncicfi. illeIL'ES-‘élld. Ndnullluluhfi. many unnuquumd
:nli’rflctluns may nl'1rn intrulh: and alill lUU'n'L' Lhu field

hnuvtly dcpcndcm on cmpn'itnl umssmcnl

HI. MANITFhETl'I-lllfi'fl

CDNEIHEHA'I'HJNE

MEUE-E the :II'J'LchLI mmpmdin Inquile .Lil lupiuully

ndmmintnrcd nphllmlmw umuzlimtilmzi 1:: b: filfrilt.

mnnul'unlururn I'-I' mull fllfllllUilllEE'Il'lh ITIII'll wngh nu-

mnmus ullurnfllia'l: uppnmchm th' I'he} design manu-

facturing FFDECdLIFL‘S. [El-lull}; iLfi prulhl'wd hug.- amut
mgulnlnrh. especially m Eurupu- .Ill uphlhnlnm pm-
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K— Hyieid Membrane —”*

Fig. 1'.‘ Finile eBem-z-ns meddling 11E :L-nwmmnnn pie-I'IEH eelshliahmj -.11'n.|1 L'1.'I||i'ili ilma'uiuL-ul lluliLs iflflL'IJ'DITI llslng HesPLJ'Ii

L1. |'.' .1IIIJ ..l 3-!) geonlL-ll'ir. nee-lei for line when eye similar “.5 Rel' 2-H. Mill-hen}- Lilflwntriltimb units; llighfll [Bl-IJII‘EIllr-iltiflt'l is
nailrised - le] (Zenllmn nl' drug mneenlrulierl simulated If hours al'leT Inlecsle-n. emunmg reasonable '-':LlIJE‘5""n' ['m- the dir-
Imziu-n mfl'wmnl: [fa -. IU'" em! .,- II and mutual permeability ll?- 1-: Hi cm s' 'I l'er llueresum. Penneuhliilr «ewes lII iETIfi and

[1be membrane |5 “5511mm 111 hr nuglgihle. [hi fiimulsled mneenlrullnn prelile l4 days after InjeelJe-n I'I1I I"|TL'-l|eslrilrl
idifiusien ceeJlELenl 6'! Hi" ' ens" 5"i. msumul}: rum rem-1:3! FlL‘I-memhiiiu'. and illn'leiel Ill!l'mueeleilit'}I 3.3 a [1.1—3 em s' '. Fillile
elemem tile-ell used is she-en in [he lnee1.

duels emulel he lerrni1mliy eluriliefil in the final

puekugmg mil-st: it fllfflfi Ille hes! ehenee ul' .lseuring

patients ui' [lien slenliuu in effeel. Thls would rule pul

:lny l-uceptie prmessirlg I'll-r l]:lr_' mellut'uLlure {rll Oph-
thullule pl'udueis; hnweeer. 1h: use lil' sterile Jillaulietl

autism use-pm: assemlfly et' ephlhelnlle [Hr-edema has

heen sllnwn nnl H1- eunelilu'll: .1 risk Eu- pIJifl'ii'L' hE'alIlil.

I1 is quite T.ll'l.: rh:l1 lhe mmpmiliun (Jr the

packaging 01' '.l[|. nphlhzllmlu phermeeeulseel WI” lend
itsell' 1L'l lerrlurul slerilirn'liun- [he silllplEifl I'l'irll'l ul'

Illulllll'nfitlln: n-tw sterile prnlllchs. Uni} :1 law upli-

lIL-llmje drugs 1'unnlllllied in simple InquenLLs ruled-:5

:nre sluh-Ie lsl nun-uni. uulu-cLan-ilig lt‘tllrllel'cllUW‘i iiT'lll
limes ||2|"'{_I fur Jil-lilminl. EuL‘h heist-I‘E's'tstnlll

drugs may he well-aged Ill glass er ether heel-lir-

i'uriihlliun-resislunl pltL'iiiJngllll .IllIJ Illm- L'iill hl.‘ sier-
ilirfll in ll'us manner. The ulmeenience uf pluslic
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dismnsing hnltlus |s Injussshii: ll.'u:lu:l.I using mudern

'pulj'uielius [lull reels: heel defel'mellen With prefer

sterilieelmn cycles»

Mel-5t nphlhnlmie prnduuLs. I'lnwea'er. uenl‘lul he heal
slen'lised. In general. llle eerie: pneelpi: :5 net puni-

quarly sLuhie lu heut, eilhrr physiezlii'; or chemically.

Mm'muur, 1n imparl risen-ally. uquenus nrflduflls ure

generally fermlllllled will] lhe Illellleien e!" high mele-

culur weigh Tmlymens: 'LI-‘hJL'ZIi may. similarly. he nil-
i‘enesl adversely by heal.

Because of illese predllel sensitivirlcfi. meeL uph-

t|1ulrnsu phammueulzical prudufle are aseptically men-

nl'llelllrel'l: ilnd filled inln previuusl} eleriiiaed

eunminem in aseplie environments using seq-rue filling-

:and-uuppmg techniques. This is. the ease i'nr l'll'li'l'illfii'
mil: fiflllitifln‘i- suspensinns. and einlmenls- and see-

cialized leulmelegy 1's inmiwfl 1n lileil' mumiiuelure.
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Fig. m

.-'k.|| pharnmccsnlcu] manui'uculrcrs L1H: [L‘qmrcd [CI

I'ollu-v. Current Liam-:1 Manufacturing quice

LCGMFE] Pm lifll Current Goad Munul'ilclufing

Pruclicc in Manufacturing, PHJEEHE'iI'lE. Pdckuging, m

Hnldmg nI' Hwy; Iii-mural Part 31 I —{.'LII're:m fjrmd
Muuumcluring Framing: I'ur Fm'sflmd Phumucemjcals.
REHflt‘TH can dun-55: mun: mfflrrnallnn [rum J-‘DA‘H

whim:- a1 wu'Wfd:I.gr-L lhcsc BI11FIC11|1C5 cover :I.1'|

mums ul' nmnumclme ni'phimlmceuiiml prudutis.

A. Manufacturing Enr‘imnmL-nl

Hand-c from drug szlr'rljr'. fireman}: cflicauy. :Lnd illelillife

wusiflcmlium ufisutiutud willl luniully- p] L .Lml hufl'rr

capacity. Ihc mujm‘ dcfilgn criteria ni' an nphlhnlmj:

pharnmcemlca] product arc 1hr: £|ddi1lflfl£l| may cri-
Iurin ur atcrilit}. preall'vattiL-u elficucy, .mll frcudnm

I’l'um cxll'uncuufi foreign purljculult mdtlcr. {'nrrcnt

LIE. :amudun'ls 1hr Grand Milnm'amunng Practices

IEiMFfiJ llifl] pm'ride fur me use nl’ spearully dfiigned

i‘lwirunmtntulty uunlrullflj are.“ l'nr H1: manufacture

ut' stcnlc lurch and 51nul1-1'fllumc Injccrmns I'nr turm-

il'lh'd <1triliautlma. Them: t'll'n'lrfillrrlrrllihll'je mmmiled

:lJEeLS TI'ILIJiI EHL‘L'II [1": [EquiTEnlfllflfi ul' 1:13.51; Jflflfll'H'J
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3mm 11'] :1“ arm: when: 0pm mntn'mers and closures

5m: amr BANS-It'll, H'l' when: pruducl filling-:Lnrl—uppjng

uprrulinna an: rm! taking plant. Th: lutlcr firms}: must

mcct 1hr: rtqutnzmums 01' LIME. er 31mm: 135E] As
'lJ'EI'iflt'd in Fad-1m] Smudmd 209E. clam. IDdJJJflI} umJ.

HHJ fipam5 L'L‘nnluin nut mun": than JIJEHJLHJ 41: HR]

wtnlclcfi. mectliwdy. per E11111: Fool ni' an nl' it dies-
mater of I15 pm or [anger The tandem :1le film Eur-arm]
[U [11: Erili'n'h Stundurd 5195. E939. fur rlumifituimn :JJ'

{Icanrmm :nvirnnmtmfi fll'tcn Ihts-r dcfiign criteria

:Im: GfillrJ-Ifll Iarilh Iammnr Hirran comma [2:12.353]

Tllifi Spwifliflliun dealt. with lulu] purliulr: L'uun'li and
dun: m3: difTrmmuuL: hclwcrn. wnhlc and nnnvinhlc

pinnaclca. Furlcrfll Bland-“ml: 3119 war: rummnlgnlcd as .‘I

"llu'rd'lhfl‘c" ur meclmnma] smuifiualicu] far [12“: um:-

space. industry and has i'mmd appllualmns in Lh:

phflrnmccmlunl indufilrgr' .15: u trial arm tlw LJFL'HIIEI'I n1"

aseptic and jmniuled'rau em‘immnmua. Class iflflflflfl

culldlliuns can hr achievcd in the mnwntimmfly dc-

.H'rgncd clcunrnnm, whcrc pruupcr filinllinn 11F nir '{1J]'r]1|:|'

:md adequate [LIl't‘lLWIJI mic-3: um: mar-Lied Class- lLIIILI

{'Imdlliuns {nu-1' upEn. CuanLinurb Lian bl.- uuluuwd wnh

prnpcfl'r' HJIEd HFPJ’I. Ihlgh-Effiricncy paniculM: :1!”

I'lercd Intuinar :lllflCIT-l' smu‘m Depending on the

I =
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0.003 e: 0.fl53

a: 0.0014
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L Hyioid MembraneJ

Fig- [It Finite clmcnl mutlulnmcwl'alwuy-nt:ttu:u:t1nctlltr:ujn-n |'|l|.'|-|i|.€h.1l11ht‘.' i.'l1ilTIll.l'l :11." H” lrn'rn ll: |1_1'1'-II1|II-'IiL':|| duvim: that I'ClL'd 5th
I'rnm um: 5M: ur.[-_..-_ 1.11 Down: n-Eumua 11:111-11qu :11": ham: {ht units: rcEcasc-i towards 1|1I: back. flrhltnnji' t'flnIJL'IIIr-tlitlfl Ullilwtrdlflkl-
l1h'rlE :11 I1.i_11_l11:::.11_-.nnm:1|1'_;1|i.jn muffled .- .[_'r_'-n11.,11.11'-: ill‘l.‘ drum-1'1 I'III Ed-i'|'ri:t|:|l.".11||.i|'t‘.‘-l 1-_'.- |'.|-]:l[l|: LIJIIJIJEi'I I111: mtur. I-P.Fh'll'|l11|'| nllififliiu
charm-n: mun]: displayed tilmct ht: lit-vim: tupuqu-r: tn IJiIFniunlI Rpm-mutual h1- 1111'de r-L'giuzl. I.-"-dujllfil J'rflm Rfl'. 1*“ I

run-111nm maul. 11nd fund}. :Wt-Zliifll'llli, Hun-11:: aficptit: philrr

muttuliut-Ji umiwnmunw him: hEL'n Ilcnipncd Iu claim:

11th laminar-311w EPEL'iil-IUUEECIJJI tht'flughmlt 1h: manu-

1';1-.‘,11:1|ng “[1211 Humm'cr. during ilElLlllJ prudufl Illilll'

ul'uL'tun: :Im gunmntiun ht" pnni-zulnic mtttlcr hz.

equipment. nrtHJuut. :tnL’: limit-51 illtpll'll'ttfl'lliF} ['Icnpif
111113.: mum: Inca»: mumnmcntfi H1- iltmunstntte piIIIIr
L'tliitl'L' “lint-er lut'uli; 111m- nr mnn: nrdu'li nl'mugnitudl:

gnuLcr th.'tn duiign. [t is; [or thin-2. ream-n Ilmi spunmlilils
in thv.‘ ticsugn nt PhileJtEuLtliLLti. n'tunu|".|1.‘turilt|;_1| 11:11.1

ttugpilul “penning rug-n1 unvirtmmcntfi :tri: hrginnilt];

In View tilt-:51: En‘riFUIIIIIE'IHF Jlut mth‘ l'rtim lhr: filJtTIrl-

[1mm nl' |L11:1| [1:11-11:ch 11:1" cubic Emil-t Ur SFHC‘E‘ iii-hm.

hut ”151.1- ril'flll'l IIII: fiiitmirlninl 01' th: 13:11:11 01' purliultfi.

fnr uxnmnlc- 1hl: rutiu 111' dmeamtmnsmirting hifi-

uuln1un1it1ttn1ri In- in1:1'l pnrticulatta [.154].

5.1.1.:I1 utl't'11'11|||'|'|1..‘|_'1_l;.'li E'I'JI'EILI-EFIEF m: rum-'5 uir Hum-fa:

:rn:t].- tau-u l'IJ mL-uningfut apt-citicatiums I'ur t|1¢ :ana'LcL' in

whit: 1 11 11nr1I1'Irrn1n_1||}- ilflTiiiL’Etl anrtILtL't c:t:l he immu-

I‘rn'ttII't-u '.'.'i1ll I: h1gh Iawl HI mandarin: IESL

R'r'hrn uruling with the Ettt-irmtm cm in which :I 51ml:

pmdtlct in nutnui'acturctl. l|1-: niilluiiuh: u-HDIZI t'nr
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wtmrm'iinn nr 111:.- Frtcilily. :15 well uh nn'mrnnul LIEU-H'-

truiuing. mud nut in [111: space. thccnrmncc and egruswf

[Itllifll'll'ltil E1.|'I.Ii|'|ll'.|fll'!lL and packaging. and th‘ [rm-flu“.
:1II ham “fly“? -:'|-Tl the assurance ut'prudut't ELUEilitg.‘ and

Immunization inf-5m“ 11mm Pflflltllli-‘ltt muttur.

'T'h: impurunu: nl' pursmnflc'l training and hchu'n'ln'r
1.1111111“ hr: nx'crcmphuslzmi tn the mink-Hung: fill an
Jumntuuta: 01111111111111.1111 lie-r Ii'l-v.‘ mimul'uuluru uJ' interim

nphthuimnc prudtti'ta m filtrile ptturrtmucinlcui fistula in
Emmi-1|. Fcrmnn¢|m1tsthctr:1intdin tItL' prL'IrIE'T mndl: Eti'
gum-mug with sterile. nonshcdding gamma and in Ital:

[M'HPEI' LL'L'hniquleu and conduct I'ur Hymn: mum:-

r11cttll'ing 'I'hr: Pnrcntuntli Drug Auht'ruL'lliIJI'l mu. hl.‘
mttEdefld at then ufliccs In Hcrhtmint Mun-lurid. In: it.

11111ng “I' twatibthlc training films L‘.III. II1I5 Hutu-m1. TU
11111111111111: pcrflnncl mmfiI-rt :1 mi 11.1 1n:i|1i|11i2.ti filitughing

t'ij'upidumml cell: and hair. 11 can! wnrkingtnwizruluucnt
fih£tLtid be matiutumuu. with l'E'Iétll'I'E! l'l-IIHHLIHll—‘H mn-

1rn11utl tn twlwtcn 4f] :Ind hlr'len.

hdditiunnl guide-Hum L3H- phxlmmmuticul L'lmm'ufllu

cittlirilfiuutmns [which hccumt utFuctlh'c l'I'I'I .litl'tU-HF'E It

I'W7.fr11 I-Illrnrrl urn: cnnlnincd in R1:[ 3133
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[Ipl-nhlrnlu; Hummnnlirul I'mdut'u

 
Fla. [Eh

11 Manufacturing Techniques

In gtl'lul'fll. imam-Um Lipillhull'l'll': .Icnlminm: .a|_|:'|': "Innu-

Futlunfli by mulhudac lh:|.1 r_':all [hr the dissulullun vi" the

ucIiI'I: ingrcdicnl IInIrl nil nr :1 pun-rum: ut‘ 1hr :xcipicnls
mm :III M .I |H1rEiI-r|. In-I'III-I: '|.'l.'ill.l':I unIl Lln: .ch rillnuic-n ul'

this IILIlul'tLIn by haul or by alcrilmng fillt'filiun Llamugh

sterile depth m mcmhnlnr: l'lllli'l' Inudin irnu n filurilI:

FfiEIIHIIL'lt. Il' InIJIIIndII-m: i1! litili pun-n. rhin Elfll'lffi su-

lutl'L'IJ! ja [imn mixed Inil]: ll'n: :Iddilinmtl requned :lt'n'lr:
cmnp-Irrltnlh. .IIuL-h 35 murmur-13- ::Itrilej suiulinnu nJ'

I'isuIIHI'Iy-Impnrllng :Igunix. ['II'I'JSL'T'r'llLElVfi. and am pm
and Elk: bill-Ell i5 hmughl Lu- finnl L'Ialume wim addi-
lllfi'l'lijl bllil'lll: wnlrr

Aqutnus *Ll'ipcnfllfllh :In: pmpurcd In much 1er

fiillTl-l'. mnnner. except than bcl'urc hanging. I11..- bumh
II'I fiH-‘ll volume with HdIiIIIn-Iml snarile wanna: Ihc

fiflfid IJIIII as. In h: hIIhpended i1. nmliuusly render-2:1
filer“: h) JIEIIL n}- rIq-Inmru ll:- cthylm: uni-:11: uI' 'qu

l'llEll'lE l'ilILlIlElLlL'Ifl [gamma nr clucu'unsl ur by dis-

IIIIluIiLIrI In :In :IprIrIIrIriIIII: snh'mlt. Mun]: filIn-Iunn.

and .‘lh'flfllll: crystaliitaniun. ThL' Hltl‘lh: 5mm! j.-c. than

Eddud til [11: bulth. tiihrr due-:11}: m tn.- |1r5| djs—

rk'rhing ll'lL' IIIliII In i1 Inmil nnriiun nl' III: hnruh

Mm micqlmh: dispenfinn- IEEL" hutch he brought m
“In“ Ir'Ul'umI: will: 'hltl'll': wan-:r. Hemme- [he :31: is
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senslth-e l|.'l Tuiliulufi largcr Ihnn :‘5 “m in djumttrr,

prupur ruw murcnul Elfilfiuilllfififi l'n: parlit'll: 5m: nl'

.Jl'l}' dinptrficrl inlidsr mun l:II: filuhllnhcd and wrified

I‘m mull [0! DE raw material .‘Lnd ring] pmduuL Th:

BDIHFU] IIF pnrllcbr am: I'll Ilns. nnnl susncndcd mute-

riul is. 'I-‘EI'_'II' Ilnpanfll'lL III.“ unly l'LIr cnrn-I'nrl IJI' aha

F'IITIdLI-ll l‘.-|.I|. 315:} ['m' impruving physical slubiljly and

t'EE'lJS-rllfiirllili'lbill'll} nl' th: map-man". |]11'uu.|-_fl1uut the

shell" lil'r: und IIII: In-nIII: In}: [11.- pqucnIII. Mnnw
FH-L‘tunng IJI' smne mama-inn pmdllc’rs [Efifi] may
rennin: modified prntcxfimi In nrdcr In mmrul parli-

I.:lI.1 all: Lin-ll Iahmln '.| II.I;.;;ri|.-: pI'LI-IluL'E.

Wham :ln Ifinh'lh'nlmlc L'Ilnlmunl :ir'. manufaclureli ull

raw material! unrnpuncnm mu11 hr: rtndered filfirllt bu-

l'IJn: cfimpnundmg unlu-Lw ill»: |."'l.HIllL-L'|:ll'. IL'AJ-l'lLLllIIIfi an

anuEIIus finalinn Ihnl I:':1I1 be swrlliml by hem. filam-
1|L'IIL nr Innmng I'illeiLIJ-I'L. Th: nintrncnl hm is SEE!"-

IliIEII by 11qu and upnrnpnnruijr' lilwI-Ild whil: maker:

1:: rumIIIII.‘ chr-Incnus tbmign parlirulull: matlcr. It is

ll'ltn [Ilia-fill! into a filtrllr ileum-jacketed IIEIHI: 1|}
milinmiu illII: njnlmcnl In :I mnlwn cum.- under afifli'lfll:

tnndntnns. and the |1III.".'iI.Ius|_I- arm-Hind fllzllw: m-

grfllicntla] :Ind Elfllpiunlfi an: uddcil amnmlly. 'W'tllte

Hllll II'LLill-L'I'l. 1h: unlin: L1In1mcnl 111:1}- In.1 flange-II [hruugh
LI prmluuhly slcr'iliicd cull-Did mill l'ur .nirquat: dig.-
pcnnnn I'Il' [In] Iflfi-(Iluhll: I..'I::IJ:I1|1ILIn-L'nl:3:.
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filter the precinct ttt enmptiunded iii an aacpite

mautte r. it in tilted itttn pren'ieuelgr ilerilteed centainere.

Cnmmnnle erupt-eyed titetiiade at" eret'ilieittian uf

packaging enmpnnents include eat-insure tt'r heat.
ethylene aside gait. and ME'Ctt- teammut inadifltierl.
When a preduct is te he need In centtlnetien with
:tphllltltrt'tit' SUTEJEHl preteedurea and min“ enter “it:
aseptic tipertttittg ilJIZH. the exlener cut the printer}-

eentairter rriest be rendered etcttie by the manufacturer

and maintained sterile with appteprtate packaging

Thit—t me}- he aecen'tpltahecl tr,- aseptie packaging tlll" tie

annusure ef the eetttptetely packaged precinct te
ethylene midi.- gait- inniaing radiation. ctr heat. When-
ecer ethylene flflldt: iii uaecl air a aterilant fur either the

raw material ar packaging cantpnnents. strict preem-

sing cctntmls and validated :teratiua cycles are [ELEIJITC'Cl
ti} nae-titre lower [eat-dual limits pemtltteti by the reg-

ulittiiu'jt agencies.

With the need at. attd the preference t'nr. Lui-

Itreaert'erl l'nrrrtulaljtana ul' uL't't'i-e dt'ugtsi h5- tiphtl'lq'I-I-

mehsgists and pail-H115, l'ht: hlna-r'fiil,-'ueal concept- alert

termed die i'erntftillieeel n'tethcid. has teamed accep-

tance :l'r'tr mttntttitctttrt: Lit uitpl'tt'sEI'i'dtl ephth-‘limte

products. especially fair artificial. tear prUL’Iuctt-i. in this

pets-Emit. the first step ta ta cairn-tie reals'elhelcne teeth at

high temperature and pressure earl In than the cen-
ta'trter l;t'_e hlttwing the reain inlet a timid with c0111-

presited air. The pin-duet is tilled as air is rented nut.

and finally the centaittei is aettied an the trip There are

several puhliahed articles describing and ‘r'ttllt‘latit'tg this
technology [EST—lfilj. Autnrnatic Ltt'rttid Faekaflhg.

lncnrp-uratetl thtttdeltElt. liLt design: and Fahricates.
HInw,-"F:i|l,-‘St:a] machines. and provides eentract man-

ni'acture tn the tinned States- Hettapacli tBetttePacte

tit pee-aides similar equipment in Earlene-

E'. RIF Materiala

hit rate materials used In the eernpuundiue at"

nphthalmic pharmaceutical pin-ducts must be at“ the
highest etuallt'}I available. Cumplete rau- tttatetial ape

infieetieas For each item patient must he esaihtished and

eeritied Fer eacl: let puteltasecl. As many pharmaceu-

tical urirrtrtanies rrnrtraet: efficiency anti increaae [13TH

duct distrihutinn it} qualifying n Hinalfl Fliml ['3

pmvidt‘: pnt-st-ct t_-:lI:tl'ttlt|.'_i-. it hCCL'In'Ica Itflti‘tary tin

quality eiteip'tertla t'ttr glttbal dietrihutiutt. Eitt'ipienlfi
used in the pradttet need tn he tested tar tauttiple

pitarntacepeia] apteificatienr tn meet glnhal require-
ments IIJSP. Phat-ma Eurttpe. .lajh'tlteitc' Fl'lilm'lflflll-

pin-int. When raw mate rials are rendered sterile hetere

commanding. the reactt'i-ita at‘ the raw mtltenal with
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the etertltetng medium must he enmnletely evaluated.
and the steritimtinu Il'tttii't he validated In demuuatrete

its capability ta sterilize reu- materiatti ennlaminnted
wnh large numhera “iii-Elf]- E-I' micrutat'gtit'rismfii littll
hat-e been demeastrated tn he rnrtst resistant Let the

made at ale ritieatien appreprziate let that raw material.

As mentinned prtt'i'titii unly. I'ar raw material campenents

that will enter the eye as a suapensinn in an unprupriate

eehiuie. particie site must he eatei'ully eentrttlled hath
hei't'tre use tn. the precinct ttt'tt'J- u:i a finished ptfl-t'itifl

specitie'ttinn.

.v‘ts t'ur tt-tnst etert'le [and t-tenetenlei attileeue phar-

maceuticals. the Largeat partial: L'f tlte mlttptitiiTittn is
water At present, LISP 241- alltwat the Late at "purified

teeter“ as a pharmaceutical aid far all aFFIeial enticem-

pmduets. with the exixptziun uF preparatipns intended
fer parenteral .tdmtnistrntinn [lit-i4}. F'cIr preparations

intended l'ar parenteral atttnint'ettetinn. USP 24 re-

quieter the use at wat-L-r l'ar injectintt [WI-'1 :t. sterile
water injectinn. eIr haeterinatatic Wetter ft‘lt' injection as

.'| tiltartttacetttitatl aid. Beeattse earn: phat-tnaeeutt'tett

manufacturers preduce a line at parenteral nphthnlmie

drugs and dew-teen [Iarge—vulurne Ltt'ttJ. Hl'l'llt'tllr‘r'illlllll'l'; it-

ligating and "iieaue—arutrtntt" aetltttit'tna} as aell as te-

piml aphtltaimtc drugs. the pitta-tater: nt' IItitt'Fl

manufacturing capability is being cleat'gned intn new

and citrattng facilities tn :t'neel this requirement. Same

manufacturers have made The deeieien 'le campuunil

at'i' apt-ithattait: drags I'rettt WFI. than etnnlugtine the

highest grade nt‘ this. raw material eeenatttleatttI avail-

able tn the pharmaceutical Industry. In dning ea. Stra-

terne meet he designed in meet all the renairements fer

WFI L‘Ltn‘l:1'll.l]." littleitl in the USP IBM] and the guttin-

itrtee listed i'nr each Hj‘Sfl-‘Tl'lfi he FDA in its Gee-ti

Manufacturing Practices guidelines t'nr large- and

:«anall-t'tilut'ne parenterale E165]. Briefly. that-3E: ITIT'IJPGWIE

call t't'ir the generation {if water by distittatien till“ by

reverse nemesis and tar aterage :tntl circulatietn at rc-

latieelt- high temper—alarm at up to li-fl‘L' ter. alter-

natively. its diaries-at every 24 treated. in all stainleee

steel equipment al' the highest attalnahle eerrusiena
reaia'tunt quality.

1]. Equipment

The design crl' equiptttettt Tilt use 111 centralled E11-
tI'irisrtrrtent areas t'eillu'teti aimitar principlea. whether for

gettet-ai injeetatite ntanat'actttring er Fur the niauu—

t'aeturer rrl' sterile uphthalmic |1llitlmilflllttflfllh All

tanks. trainee. pumps, and flirting must be til" tit-t: best

available grade at eerreeien-tesieiant alaintcse steel.

'11 general. stainless iiecl Ljrpt: 3114 tilt 31 fr it: rtl'crcrfi tilt.
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Uphtllulmie Phamununfleni Pendants

All pmslIIeHenteel surl'nees sl-Innlti he finished eithcr

Ineehnnienliy n: by clels'trnmlishmg In prneitlc 4 sur-
l'uee us free as pesslhle l'TnIn serulehcs or def-eels thuI

enull] 5::T'I'I: as n IliIJLls 1'L'Ir lhI: unmmeneenwn: u-l' cur.

lesion [Eli-13]. Cure shnuld he Isl-ch m [11: dcsign nl' sneh
equipment In prm'ldr: ntleq Ilene t'tn:un:i or cleaning and

ssninenlinn. Fnr equirnncnl this! will reside in flfl-Ept'icu
illlitlg drums. find: us filling .1an Camping 11-I..'I.I:I1.::I1I;s1 mm

shunld be taken In then" design to ylcltl equipment as
I'rtl: mi rrmsihie l'r-zrrn purnele-gcncnning mechanisms.

Wherever pessihie. helt— er ennui-drive enneents
should he uwrldc-El in lines n-l' seeded gear or hydraulic
mechanisms. Additiunnlly. equipment hulk Incatcd
diiflclly nner L'IpE'rL euntnlncrs shunt-Ll be held 1.: an

ehenlule mlnn'num durlng liiiing-and-cnpping opera-

tinru in nrder In mlnnnize inlrcducIjml hl'equipmcnt-
generated pertieuintc runner nr cleaners cl‘ uir llIIH‘I'Ll-

lenee This precummn Is pnrlieulnrly lfllfH'IFLfll'll when.
laminar Hnw i‘i used 10 ecnlrnl the harm-diet:

snvtr'nnnlent ilJ'lJIJfllj the filling-capping urn-ermine.

In. Ihe deengn nl' rer.]UIr!n'I-::nt fer the menumclure nl'

sterile nph1ha|nns limit nunupl-nhnlmiel lflllfl‘l‘nntru-

Iiculs. msnnfnelurers and equipment suppliers are
ltlmlng in the advanced tnchlmlugy in use in [he dairy
nnd unrest-rec: Indurnries. where such enneepls us E'IP
[denu-in-plnee]. CUP ielenn-tJuI-nF-phce], uummatiu
helinn: welding. and cleetnmnlishlng haw.- hccn in use
Ftll' mcrul. yen rs. A5: a gullie here. the reader is referrcij

to the sen-culled 3H. Slnndnrds ed” the dairy industry
issued by the US. Public thllh Berk-lee [3M].

Eel-1th: Ill the newer and mIJ-I'e pun-lent drugs. like Ille
prusteglundins. Which are preduecd at very Lun- run—

ecctrnnnns in The finished I'nrmulnnen. may rcqmrr.
HT'EI-‘lfli meenntinns during cnmpncndjng and pro-ces-

sing in unless to warm less el' nuIis-cs :Inc tn adjul'p-
tinntehsnrptinn tn the wells ul't-ill hnes undxnr stung:
tanks.

"II-"III. CLASSES: [IF UFHTHALMJC

I'HUDL‘ETS

A. Tallies] liycdrnpfi

Alimlnr'Jrn-urinn cnrl' fluency

Althengh mnny nlternntc experimcclul mcrhnds have.

Mn trial. Ihe use [If eyedrnps rem-aim. the majenr
ITHHhflCi el' ltdfllilaistruljnn. l't'n' [he lupin-ell uculnr mute

The usual methad ei' ECEr'lilifl'IIfliS-[mllnn i5 1:. plane 1b.:
Ill-Hirer hem n Ilrtlpnm ur drnpeer hnItIe lntn 1hr:

inwer eul-de-sae by pulling elnwn the cyeh'd. tihing the
head backward. iITJEi Innitmg fil lllt' culling alter the Lip

is painted elnse In Itle suc. end implying u slight

115!

[IIEEHEII'E lfl ihl: rnhher |:IlI||:r tar [Ilztsllc l'III'rlil-I! id- nlluw :1

single drnp In lid-rm nnd t'nll inln ihe eye. Mus-I TIeanIe
hflwrtle quite udept :LI Ihls Imliaud Inrllth same I'll-He'll“:
nnd may deveinp lh-It‘il' t‘I-wrt nttnltlienlmns_ I‘Ifl-wfi'rr,

elderly. lllihnillL‘. law—visnm. anti glnuuumn pnllcms

flfitlfl have difficulty in self-udllllnislrntmn nnrl they
require unnther person tn instill the drops.

'I'he {rhnrnnteist shnan instruel jmfi-E'nh. tn leccp in
mind the Feline-inc mnsiderntjuns in lJ-llil'liirlillii-Ili'lllg
drdtns lnn help Impren'e the accuracy and dunsisteuey {If
dnsngc :1an In pres-eel cunuIn-Iinntinn' he sun: that the

hands are clean; tin ml which the drnppcr up In the
eye. surmunding “sine. [If any surl'nce. prevent

squctzrng nr linttering nl' lids Whieh causes thinking:
piece the siren in lime ennjnnetl'edl sue. ncl an In: girth-L
elnse tin: lids l'nr several Innanents ul'1cr inslilihliml. The

administrnnnn IIF eycdrnns In ynnne ehiltlrcn can he n
Iiiiflitllll: tflSit. A Way tt: nimplil'}: line melt ins-mire: Ihc

parent's sitting en Ihe liner nr :5 line surlhec nntj pin—
ning the child's head firmly i'Ic'In-leen the nnrcsn's thighs

and emsslng EDI-gs Lwer the child‘s lawn: truck and legs,
The parent‘s hands are Ihen tree In lnwcr Ihe eyelid
und administer Ihe sirens

in :ItldiIinn Eu- thc pmfltT technique In udminisrcr

eyedmpe. the phnrmucIsI mny‘ need In esplnin tn the
patient the mrreet technique in: temp-army punch-Ii
mtlusiml. Ptlnelai Uetlusciun is usually [mien-ed I‘nr

L15: with WWII-l drugs Which ecn hen-e udecrsc sys-
letIIiL: ell—tub i'rnTn lnplenl UL'IJIL'H' mimimslrnli-n-n 3LI.'L"i.'|

as with ocular [thnekere chr Fluid drums imc. the

nusnieenmnl duet vin Il'u: pnnetn lee-sled en the
medlul ptlrtiun Hi the eyelld nth] fluid is dlrceteel mm

the pnccln hy Il'le blinking. cclinn nl' Ihe lids. The

nusul mernns is :1 highly vascular :Iren Within the new]

awity l'r'iliL‘h rcuci'ecs tilt lilIiIJ IIF the nastfiinurimu]

duet. und drugs contained in [uhrs cum he absurhcd

intu the syetemle eicculutinn l'rnrn rhIs :Iren us well .15

irfl-ITI gallit‘uiillfl'slinni nhse‘lrptiun Fuuelnl IJ-cuiusmn
can he perfumed Immediately after :instiIIJlimL hi all

eycdrnp hy elnsing the eye und plane-mg a linger be-

mfln the eyeball and lhI: muse imd applying pressure
t'er several minutes.

Eli'EI'JTflFIS are one L‘JI' lile lic'w timings: Ioruut :mr i111—
ministered by exam vuiLLn'Ic Inr weight deluge- yL'I this

seemingly imprecise melhnd ul' lie-sing is Lynne weii
eernbiishcd and: accepted by uphthnlmnlnglsis. The
vuiume Hl' a drill: is dependent en the physiI-chcmicn]
pfupfil‘tififi L‘II' lhr. fi‘rTI'nuEullt'IlL ptlrlitiuinriy surface:

tensinn; the design and genmelry hi the dispensing
allies; and Ihe angle 41 which the dispense: is i‘L-L'i-IJ in
l'fliilli'IJ-El tn the receiving surl'nee. The naanul’ucturcr Inf

nnhlhnimit preclucis enntrhls Li1.I.' lnlernnces. necessnly
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fer the desege fen-h tin-d dis-enemies. mittainet In pret-
t'ide e ttttiI‘r-rm dtdp see. New preeiee Llees the eelttei
duet: IJ-fl'v't! ILI- he'.I he meted earlier. the Itetmad tent

ynittttt-e is .ithlt'lllt '-' pL. end Iit'ith hlinltirtg ebtrttl [LII pL
can he relttmed it: the eye. Appmhtnittteiy I. 1 pL er"
teats is predueed per minute. i'et ttheut a lfi'l'e minim

repltteerttertt per minute. Cemmetetel ephthtilmie
dretipets deltt-‘er dtnps e-F ubt‘illl i-El-St} ttL. 'i'herel‘ete,
the t'elitmes delivered ttermnlly tile mere than three-
l'eirl larger than. the eye een held. and the fluid 1hat

tie-es remain in the eye ts eenlinueuely being rem-eyed
until the nertttul tent velume is unaided. it can be seen.
then. that the use el'mere thin: I drnpll'dflfitfl mufil tithe
tnte heel-tent the Fluid 'II'E'IIHI'HE end dytuin-iies hi the
leen'mal system hi the eye. ll" the eii‘eet el' tiiultiple
dreps is desired. they sheulrl beadministei'ed l drnp at
:1 time Iwith .1 3. [ti 5-minute interval in between ties-
ings. Saree deelers they preacribe mere thttn I
dteptdese re ensure IIIEII the path-rte: retains at least I
drnrl in the eye.

Des-age- Ftlrfllj‘

See-there. 'i'l'te Itt-Li majer physical l'ernis at eye-
drept ere uqueetis selutjerts and sespensienti. Neatly
nil the maye-r ephtheimie thetepetitie agents the tit-titer
seiuble et etih be i'ertttuieted ll5 werer—mluhle suits A

hernegeneeus selutien tellers the essiarenee el‘ greater
tinifet'tnity ei' dosage and hiettt'it'tlebility and sin-i-
plifies large-settle manufacture. Tlte seleetten ei' Ihe
dnprfifli’idlt sell i'erm depends en its eelttbility. ther-
epetitie mneeiiti-ttiiens requiied. eetilttt itixieity. IJie
efi'ee: ei' pl-l, tenieity. and hut-Fer eupnerly. Its t-em-
petihiiity with the retail i'ennuietiett. end the intensity
ei' en} pessihle stinging et burning seitszitierts ti.e.,
diseemi’nn Teaelienttl. Tlte must eemmen Httlt fi'l'lfmfi
tlsetl tire the hydreehlerid-e. sull'ttle. nitrate. and
phesphete. Ehrlit'ylttte. hydtebreniide. and hiiilrtrul-E'
salts are else used. Fnr drugs that are eeidie. slit-h its

the sullentttttides. tediem end diethenelemtne .ttlllfi
are uu‘tl. The ell‘eet Lhttl eheite el' stilt term can have

tin resulting pteduet pmperties is exemplified hy the
epinephrine seiutlens et-eiiehie. us Ehnwn in Table 3.

The hititi'tmte l'erltt is at Ir] salt. and the tree eerheityl

'‘“MIIIWTLJut..—.'._..._-ttanner-u-

'I'uhlie .‘r El'lects er Hell Ferrn Illl Prndutt Pulp-trims 
Set]! I'd-rm

Epiil'til'lliil'll'lt hytlrt1i:hlertde
Elfinephriite l-ittitrtmte
Epinephrine I-ntmh: 
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|.'1ist.'emt'-.:u-| teaetttitt 

Mtld 111 Ili'lflchLttt sting-trip

Mnderere tn set-ere sting‘ng 3-4
El'l'ilg. tmxttfiieniil mild stinging

Lima el hi.

gl'eup nuts its .t sitting hufl'er. resisling nettti'ttlizetinn

by the tears. and they cause eensidenibie stinging.
The beret: lent-i results in e seietien with letter

butter annuity: .1 meme nearly phyetelegleel pH. and
better patient telertieee: hen-teeter. it in less stable than
the either use salts. The hydreehiet-ide sttlt eembines

better stability [hen the beret: with eeeepttible putient
leiersirtee.

Get-Fanning Seletietts. {Zine disadtttntttge el'
.seiutiens is their reliitit-ely she-rt residence time in the

eye. This has been et-etenrne te sen-i: degree by the
det'eieptnent el' selutiens that are liquid in the ewe
leiner end thus can he instilled its eyed reps I'll.“ gel en
contest with the tear l'1Ltid end preside thereased edit-

tect time Iiii-ith the persslhiiity efimptet‘ed drug eb-
set'ptien and increased durutien ni' thdrdpdu'rli: efl‘eet.

tilt nuttihet et' liquid-gel phase transitieneepeddent
delivery systems hat-e been resemhetl and patented.
"they u'dry eeeertling te tht1 peniettlttr pelymerts} em-
pleyed end their nteehilnismts] fer triggering the
trensrtien 1L1 :1 gel phase in the eye. The nieehttntttms

II'IJH make them Useful Fer the eye tithe ttth'tlTllEIgE er
changes in tempereture. pI-I. inn sensitivity. er lenie
stienelh iipen enntttet with test fluid er due te the
presenee el'preteins eueh its [ysezyme in the tear fluid.
Themittliy sensitite systems. which eee lEHfihffll‘l‘l‘lEd tti
it gel phase by the ehange in tempest-flute tietteeieted
with reeehing htldy lemperutum hut-e the die-
edt-tinlttge ni' petsihly getting in the eetttttiner elien

tiibjet'led 1e warmer eltmetie etindit'tens- The eH-sen-
sitit'e systems they have limited use i'er drugs that re-
LlLllFtt ti tietttrei te slightly ttlheline ens-itenmem l'er
s1ahi|ity. seluhiiity. ete.

Gei-lhrmtng ephthttlrnie 'tnlllliIJtts have been devel-
epL-d ttnd sperm-ed by FDA t'et' timeiel malettle. which

is used In retittee eieveted itttrueeuliir piessere ttDPi it:
me management tit' giant-emit. Timeiel male-ate eph—
thulmie seitlliens. tts initielly det'eth-EL'L require tit-leth
u-dey desage i'ei' tnest patients. With the gel-ibmiiitg
selutiens. lUP-Iewering el'fleeey wits eltlEEIdEEE l'ren-i ll

te E4 heme and thus required eiiiy enee~e~dey dusting.
Thin extendEd tlurtttien el' el'l'tL-uey was d—errtentitmteti
fer heth yel-t‘erming predueis in eenlrnlletl t'tinieei

  

 pH tenge fie ITer et-ipiuz'tty

3.5-4.‘i l'u'ledtum

High
:1}; -'-'. 5 Lett-
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flplilhlimh: Fltttrrlileeilliul “which

trials. The lirel gelai'amiing prndaeL Tlmnlnlu XE,

titles the [:Iuiyfiuil'uhtir'tiit' Eeliun gum and i5 repurteti It'I

gel in aim in respflnse tn the higher ianie strength or
ten: fluid [LLE-i Fetenl 4.3e|.i'fiil-i Aiietnniiue inn-

:ieniiilr'i'e gelling Hyfilttl'l'lti have been patent-ed [1-5]. The

eertrnd product. [timninl miileiiie}. mien 1hr: pclya
sawhtiritie :ttlitiiiatn gum in. me gelling agent and ii.-

reputtfii in gel 11th” enntacl 'nh'lti'l lite teat- flte'tti 3.1 leaiii

in part due In the pi'esertee ni' Lea: prntetn |T_.I5-:i2}..'rtie
tilt? i’iiient h.li‘d.514i.

Seventeen. lI'Ihe drug ie not sufficiently inluhle. it

can he int-initiated as i1 aaepeneian. A suspension may
elLsti he desired In impttitle fitui'liiiigr'. hltiii'rrt'tltihilily. In:

ettieaey- The mailer Innieel nphthela'iie Sufiptnfiiflns are
The iiereid nnii-niilitntniatati agents prednieelene
acetate. deititmethaeane, fianmrneilinlnne. and time;—

ulnne. Wetet-eniuhle Halts ei‘ precinleetane plinenhaie
and dexarneiliiienne nheeiihata are available: line-ever.

they have a inn-er iii-mill ltltJ'ltt'ury and are tititirlji ah-
etir'heti-

An tinhtheli'nie tittiipensinn aliaalel Ll.'1'l: the drug in it
Iiiierniine Tenn: tteaalljtI 95% iJ-r mere {ii the anthem.
Iirti-e :1 tlitiJn-eLEr til lil |.ll1'l ni- Iti'fi. This is. in ensun: that

the Trill'lilliicfi tin :nn1 eituitt' irritation of the sensitive

acular listens and [hill 4] aiiii'ni'i-n daeage is delivered in
The eye. Sinee l'.'l eueneneian :5 math: up of inlid perti-

uifls. il i=- ul lentil lhmreiienlli' pueeihle thitt they may

iii-avid: a reservnit in the etil-tle—eae i'ar alightiy pra-
lnngetl aetiviiy. Hn'e'ei'er. it appears that this is net TitJ.

liliiL't: Ilie drug partielea an: eniiemnly IIiiiiiill. and with

the rapid tear Iumnver rate they are washed eat at The

eye relni'n'eli' nttieltli'

FliaiTniteettti-ml seientieie have net-aligned "uprated

eateensinn dneage Fnrnia'. In necretime pmhiems ell" pimp
physical- smhilitir and pittientap-eeeei-ierj dleenmi'nn ei-

Inhuied in name eeu'i-e ingredients. An impnnani de—

i'eltI-ijt't'tetil aspect [if any suspension ie the ability in.
reattsnend easi l3: itnir seriled pttrtielee prinr tt] anemia iinn

in the tire and ennu re that a helium: tinge iii iiaiitereii. it

would be ideal in larrnttlaten eteipettsinn that dues. nnt

Settle nuts: the patient may nnttilwai-e ['11an the laheieij

inh'inieiienii in ilitthe well betere using. Htiwet-er. this: iii
usually net I'e-esihle ar deeirahle einee lite- t'ieeasitir re-

tiutreIJ It: retard ieltlinii ni' The unenlttl'ilt- puTLicleit enm-

pletely wnttiri likely.I L'h.‘ eefieine Far a liquid eyeili'nie.
The nppeeite extreme. ai allawiag enmpiele settling

between deficit. Ltinallgi- lee-tie m it tienee lttyer ni eg—
itlumen'lied nitriielee tliitt .tre dimeaii In main-end.

An iiiipt'nt'et! suspeneiun has been iiaeeinped. which
Clint-111i. the |'|ti-t:t;Lt|;ttInn iii The llltitilllih-Itt active in—

gredient Twiielei. 'iLU.‘l'|- [lint the} will remniti htlh-
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4-5.1

'illlnlltliifi' reitiepeniletl i'iI'S'iei I'ar rattan,r manthe :th

Illly mtlied purlieleti can he easily [mainland-ed with

uni? u few nee-nude ni' gentte hattnl shaking. hair. im-
nrnieii i'eiiiete utilizes a charger] water-salable poly-

mer ilttil tippueiteli- charged clwimlyie each as

negatively charged earhemer [Juli-me: ai‘ vet}. high
mnleciilitr weth and litrge diluent-nan and a eati-zrrt

such it; eudium nr putateium. The negatively charged
eatbmty vinyl polymei ie |tl'-"t2Il'-'E«rl in eantt-nlhng the
i-lneeulntinn a-i' The ineniuhle partieies, such :15 the

Hifltt‘titl Tinie.tt'lll_'-ni:. mid Il'te entinn avian-iii»; ill L't't-rltru-lling
tl-te eieeasitir al' the vehicle such that the aettltng iri
iuhntetiiiiiilly' Tclfli'lifid, yet can he Mail} and itiiji'nriuly
reettspetttletl and Liam be dispensed i'rnni a eanientiana]

pluetie eyedrnp ennialrt-et iL'.S. Palettl 5461113 | J'-

ln ennte cam it may be advantageous in came“ it
it'itier-iitiliihle net't't-e ingredient in tin menial-tie inn“ fur

dei'elapment a: an anhThnln-tt-z suspension. 111.1533:
farm. This eeuld he The ease Iwhet-t it is heneii-eltil It:

extend The practical ilieli'llte at the water-nimble ran-rt,

in iiiipl'ti't'c the rampatihiiity with ether nerrsitztrf
eempmaitinnul ingredients. er in Li'rllz'lrt'l‘r'c its eeuhir

tolerabiilty- Such an Eitill't‘lpli: iii IJ:te ii-blneher tietetimlal

HfL. which is. an {Remit-t: lflP—lnweriiig age-m with

climcalli' fiigmfieunt siren- edi'tintitgee the many aslh-
maLiL' patienie. With The unhthaimie stiluitnn lineage
I'nrm tie-me ptttlettte experienced discomfort intimate:—
med it! a transient flinging er burning linen inetiiia-

Linn. Althnugli This did tint tlllEi‘fili't.‘ ititli II-te nah-:13.- nr
efficacy of the mud uet- it was deeirahie ta impi-u-t-a iii:
'[i'iITFE'EH tulle-rubililjr. Mai-13.: Hnliitinn-hneed i'nrinalaijanii

were tried bu! with limited wettest. ll wait dificnb'ernt'l

that an inenlttble forth at hetaitalul l Eetnpltc"'3iten1.tltl
he prndtieed iit em: with. the an: ni‘tt enmhjnit-tien at a

high mnlEcular weigh! iinlgriininttie polymer saeh as

eerbemer end it sullaliit: neitl ettiien exchange reein.
The resultant natinneeil saapenitnn increased the

t'ItttileIl' bitmlr'uiiah'tltty nl' I'ictnanitil weh liltil the drug
mutt-mm Linn require-t1 te tiehietre etiui'taient eflieaee tn

the it'lltiiinn tine-age tin-nt war. redaeetl by nne half and
iI'I-i Willi” Iuletenue we: imprnt'eii Higfllfluuiili}. It

WG-uld appetir that The sustained release at the aetitre

betititnltil (recurs. Through exchange with eniinns such

in: Ffldmlii itnd pent-aim in tear i-‘ittiti i'eeultiiig in

inciting-ed tear levels of the drug entl euhetantial in-

ETC-i154: tn neuter hinevnllnliility iL|.5. Patent 19:13:“;

Ptan'ri'ienjnr Ret'nrtiiiitniurl. Drugs that haw.- only

limited Stflhllll'f in liquid 113ml are prepared its. eiet'ilie
Pfiwiififi IiJi' tecu-t‘tiilitUlitJn by the phat-niacin: prim- m
tiiepeiniing in IJ'it: patient. In aphthttlmnlagy. these

Ell—Ugh inelatle tt-chji'rnniri-psm. eehtithtanhate men:

—
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[Flifl-hpl‘lflllllu lIJ-dttltt'"l. dflpilfimifl'rl: l-lij'l Ill-let:—

l-Iyesn't. :tnd ecctylchullne lMittultctlI‘I. Tht: .slcrilc
pttwdcr is usually: manufactured by lyuphilieetrctt ttt

ittdjehjuul girls:- trials. Tn powder Frlt'nt lit-fit: drugs.

lute a much Inner-r shelf life litett tn striutiert Mau-

|1i|-.tl Ir. usually ttwtl at. :t hulking age-rt! etmi ijr'trpl'sll'lr
..I'flElLII't did and is dissehtcd in the sclullun with. the

drug pert-tr In drying. In Ill-E cities ttl echcthicphrllc
it'l-t'litie. :1 W112. rnund that Tmlttssittm ucciillfi' died I."

piece {If utcrtnitctl [ts t: drying air! predated El rttcrc

s'LtIhIc Tirtstlut-t. Aprctrerttllr the presence :11" pittassium
ucclnte With. the drug ulldws. freeze-drying “) 'd ltJ'I-‘i-‘IEI

residtt:tl ntcistttrc cement “LS Pultni 1&314951 A

stable ed-ietltjepltrtte prmlttct |1:t.s :tlsc hrccn [tmduced

i1}: Freerr-drlving from 'ellft ulcfllluiit: mluti-UJ! WilhflLIl fl
cut-drying is: bulking “gent, hul 1hr.- prddutt is. It-t't-
lancer marketed

.5. separately packaged sterile diltlcl'll :I-J'Iil sltrilt:
drctpper stats-.ernblt' is pretended with. the Etenlc With-Tier

end requrres aseptic technique tn rcrc-rtsljtute. The

phutmueist slut-chi uni}.- use the dilueni supplied he the
manufacturer smut: it has been. fies-eleped {D maintrttn

the optimum [latency and prescrs-rttitrrt oi the recent-

st'ttttted solutiun. The stut'cge ccndititms and expire-

[in-It mating in: the tine] selutietr shcuid he cmrtltcsircd

—

lame el cl.

Tr:rrr'..'r'r_t.' rim." T.J.Irr:'f.'_1'-.‘lrijrrre'rmg deems In 111:: pest

H greet dettl t‘ll- emphasis. War. pieced t1-t'L LcfiEl‘lll‘IF lil'II:
pljnrmtlcjct 1c. adjust the ttmicit]. tJI' zttt upltlllttllttis:

seluu'nn crit'rectly [t.e.. cttcrt ett csmr-tic pressure eeuttl

In that “F tt::-.tr fluids. gettel'sfllj.‘ agreed I“ ht: equal L11

[PH-3.. hiss-E211 In cnmpnundirtg tart eye sululic-It. it is

mere map-meant 1:1 crtnstder The slerility. sstthilitgi. ttnd

pramrestl't'el: esp-eett: and nut jEUpl'll'lillI-‘II: these aspects in

uhtrtin .1 precrsely isnttsnic snlutiun. fit. I'imgr‘ IJI' Eli--

E_li|".-"n Natl equivalency dit‘tcsi |'|I"II music :3 marked pe'ttrl.

respdmc. and 4 Et1L1|-="|: d1" rah-nut ll.T-|..‘1":'n shnult] he

eceepstthlt: [cl rnt'trsil perm-rte- Manufacturers tin": m .'I.

much heticr pcsitimt to recite H. precise udjttetttter'tt.

end l.l1'|.1."i- their products I.'.'tl| he cicec In isntnnic. since

they are in rt enmpetitit-e situatic-rt end :IFE: itticrcsrct‘l :11

a high percentage of Il-illlcl'll Morphine: FIJI their pm"

ducts in certeitt tnstences. rhe rhcrrtpcutic cansxnlra-

tinn hi the drug. will necessitate using Will-l1 might

fllhcnt'ss: ht: cnnfiidtred art HIIEJt'L‘EF-Ifl bit tenlcitjr'. T1115
is the case fttt' scdiusrt still'eccremidc. Fur which the

:isiututttn: mnsxntmliurt is ill'IIIJIJl 3.5'5-6. tIILLL H1: drug is

ttced 1n Ill—filli'rr. cuncentrJLiu-t'tei. Fc-I'tunttlclfs. the fi't‘.

seattts ta} Itticrrttc Its'pcrlcmc ficlutinns betler then hit-—

petunic cries. Various tcsthddhs. deel wtlh the subject
rrE precise tumult-3.: rulculutidtts stud ticterrninn-ticn.
Seventl :trrtcics [Hem have recummended pt'ecticcl

methods ci' chttiittirtg :trt acceptable Innicity in er...

ternTt-urr-tneutts curnpdunding Ccmmcn Tcmcsty-ed—

in the pulrcnt

tall:1_'-L:Ir.a__in..-.,'.,_-1'__ir.fi..'-J.'-1
lmrerite .‘rtgredt'eefl r'rr Tcph'rri Drum

 
The therapeutically tnrtcrit'e ingredients in uphlhalttt'tc

sniulitrrt unit resents-ten dosage l‘crttts .‘trc ncccsmtrs' ln

pert‘nt'rn nut: [11' metre all the l'trllti-Iflring l'tllleli-tJ-ttfi' sllilLifi1
wrttetttrctictt end tcnicitt'. hufl'cr cud edict“ pl'l. ste-

biiine tht: uctit-e Ingredients. canine: decctrnrsmrtt'ten.

Increase snluhlllty. Impstst viscosity. ell-[I .‘tt'l .'|.'i stilt-rem.

The use ttl' unneexsfiery Ingredients: is [U he decided.

and the use .tri' ingredients sclelg.‘ tr..- lmpillfl :1 enter.

mlnr. nr “stem is. prtshlhitfil.

The eltuiet: at :r parliculstr inductive ittgrcdiclttt and hat

ecncentretictt it: L'ctscd not c-nljt' en. physical Imd chr-

mieul enmpntthility- but Ltlhtl :itt hicccrnpntihtiilgr with
the. sensitive and helical»: crcttlttr tisfidefi. Eeca Llsc L'Il' Ill-c

Ittttet requrtetnent. the use of much“.- Ingrctiit'nls is

greatly restricted m uphtheltttic dcsrtgc lt'rrrns.
'I'Itt: gtnasihil'riy tJl' systemic ell—eels due ['L'f caselrtcrlv

rttel drainage its rrrcs'tttttsls' dtecussfil Hhuuld alsu he

kept in rrttnd. FDA lire. ce1e1egttcd :tll inactive in-

gredients. tn. ..tftl'trneetl ILlTLll! prtttluctts and pI'DVidES ll'lis

tni'cnttattictt :1l mew.liiettcwcdcrr'drusefiie. The list-

:rrgs- ere ulphnl‘lcllml by tit-.tt't't't't' irtgrctlicnl and Ttrtn'id:

Iht: mute-s :1l' lltlmlnllfilrll‘llutl. titrlittge I'L'II It'll-i- :md

L]I|.'l'l'lllll£l|l'r.'l:: “SHELL“ ranges
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gummy. ingredients Include Natl. REL httlfcr 5.1115.

dextmse. glycerin. pmps'icrtc elect-l. .‘tnLl manniLe].

pH .-l'.r.I'.I'r.r.'.'i.I:Irr::-:.r :rnrl Buffers- The pH t'tlttl huflcring
of en el'thtltaimtc sttiuticn. is prnhahly crf equal im-

p-trrtrtnce ll]- prcper neeecncttcn. since "I: fitfihllitir Ell

matsl cnmmrmiy used upl‘tU'lr'llrIIJL' drug-t its length.

mntmlled [11.- the pH nl‘ their ens-irurttrtertt. Murru-

fucturers piece perticttlcr emphasis rm This tar-pm. smut:

eenntrruier. mdieuLe Ll'lill they prcdttce prctlucls wnh
icing shelf lure-s thstl will retain their Lubclcti [sentence

end product chemcserlssics under the mtil'll'i' unrl 1.'.'tI'lI:IJ

stung: cuntl'ttiuru. uttL'-.it.le the makers cnmrnl. 'l'ht
pharmacist; and wholesaler must betente Familiar 1.l.'itl'|

labeled sterrtgc titrecrtrrt'ts l'cr crtch ltrmlufl end irL-itiul'c‘

tiret it it: prunes-11. eta-red. Pursiettlcr atlcttttnn shnulil h:
past: 1.:- prmluett.‘ requiring rel'riget'utt'tclll The Siuhlllly

:tl'ncnt'lj- all products can he cnhttnccd hr retrteenttictr

esteem I'er Lhuse few in I.I.-ttic‘tt .1 cecrccsl: itt scluhility:

and precipitatinn might ct-ccur. Frets-Ling 01' [Iphtlltt'llltti-c

prtrtiticts. particularly suspensions. shnuld h: whirled.

:5. Freeze-thaw cycle can reduce rutrtlch: growth at

crystalliicttinrt :IF ..t stespertsiun and increase til-t! chance
nl' ttcular :1ritati-rsn and lass rtF tins-age urtii-urlt'tity
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I‘tphlliulrtntt' littnnnnt'nrth'el Phi-turn

Ghtss-ptscltagcd liqutd products mat- hre-stit; nit-mg tt‘t

tlte volume cspanoon ol' the solution when it freezes. It

is especially itttportattt that the phanttaeist fully advise

the paLienl on proper storage and use oi ophthahme

products to ensure Iltetr Integrity and their sai'e and
elTie-aeiotts use.

lt.1 addilitin llII slahililgt elli-cls- pH adjustment L‘t'ttt

Influence eomliort. safety. and Itetwily ol' the ptoduet.
Comfort can be described as the subjective response of

the. pullout alter imtillatidn oi the product in the eul-der

lost: He. whether it may cause .‘J prim response such .15

stinging or hutttingt. Eye Irritation is uorrnalli- accom-

panied by an Increase in tear fluid secretion [ll defense

meehtttti-tm] to aid in the restoration of normal oh ssio-

logicat conditions Accordingly itt addition to the dis—

matters encountered. produels Il.'LiI‘l produce Irntatttin

will lend Io he flushed From the eye. and hence a more

rapid loss of medication may occur with a probable re-

duction in the therapeutic t‘dspetnshe [ l5].

ideally. every product would he holler-ed to a 11H pr

14. considered the nonnal physiological pH of tour

fluid The argument for this oonoept is that the product

would he comfortable and huts.- optimum therapetttie

activity. 1rat-ions esperintents. primarily itt rabbits.

have shown an enhanced ell'eet Ialien the gill was in-

creased. It'n'itlg [LI llte sohtlietn enanLinirtg it. higher

concentration ttl' the nttnionit'fll lipid-soltthlc drug

has-e. tlte species that can penetrate the corneal epithe—

litlt] barrier more rapidly. Tlt'lr'i Would not he true iF the

drug. were an acidic motel-3:- The time's. have some home:

cspaeut' fit" their own. and It is helit. 'ed that they can

neutralize the pH of an instilled solulion il'tlte quantity
or solutions. is not excessive and i!" the solution doe-s. not

have n strong resistance to neutralization Filoeatpiae

activity it apparently the same 'r'r'lldll'lrlt' applied from

Inttrlticlcs Iurith nearly: physiological pH values or from

more acidic vehicles. provided the latter are not

strongly huli'ct'cd [loll]. h [H dilTerettte ot' tif- tersus

4.1 produced a statistically insigniflednt dill'erenee in

pilocurpine mtnsis [It'll]. The pH values of ophthalmic

solutions are ttdtttsted Within I! range to preside an
aeoetttebie shelt' Iit'e- 1t't'hen necessary. the}- are hu ITerecl

adequately to maintain stttl'rilit]; with": this range For at

least 1 years. ll" bullets are eethItcd. their capacity is
controlled to oe as low as possible. thus enabling the

lours to hiringT the pll l'll— [he ogre hack to the physiolo-

gical rttnge. .‘itttce the hull-er Ettpaeity ts determined by

butter concentration. the ett'eot oi' batters on tonicity
must also be taken into '.l1:t:uurtt ---onnther reason That

ophthalmic products are LL-iutlll}' only lightly.I httilhrod.

The [IT-T value is not the solo contributing Factor to

discomfort l.Jrillt date ill- some ttpltlhttlmic solutions. It Is
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possible to hat-e a product aid: 3 Ian- n” and little

hull-ct“ capacity that is more cumlorlnhle than :t similat

product with It. higher pH and :t strongnt hufl'er papa.

city. Epinephrine. hydrt'ehloride end dinit‘cfrin hydro-

chloride srrluliuns. used [or tretterIent of glaucoma,

have rt pH of about 3. yet liter have suflicientlt- ae-

oeptablo coml'orl to he esed daily for many. years. The

aortic pil solution of epinephnne loitnrtrate has an in-

trinsicnlly higher httli'er capacity and will pj'oduoi:
much more disconil'ort.

Tilt: acidic nttnsteruidu] anti-inillstmmsttetrg.I agents

produce significant stinging and homing upon topical
ocular instillation. and this limits the concentration of

drug that can he developed. CuiTeine, st snnthine de-

rivative. has been found to improve significantly the;

comfort ol' drugs such as seniol'en t'Prot'enttl‘} b1.-

lL-mling in silu Wettlt Complexes with the NBA") {IJ.$.
Patent 4-559-34Jl.

Stabilize-tit- Suthiliners .1Ft: ingredients added In a

Formula to decrease the rttte of decomposition of the

aetrtte ingredients. natiosidaats are the principal sta-

ljtliiecrtt tlddcd ltJ sorrle ophthalmic solotinnst prints HI}.r

those contetotng ert'tnephnue and other osidizahle

dntgs Sodium oisultite or nietabisultite are used in

concentration lap to [5.3% itt epinephrine hydro-

chloride and hitttrtntte solutions. Iipmephrtine horttte

solutions have a pH range of 55-15 and otter a more

dillicttil challenge to- fosrnttltttors who steel: ch prevent

ottidtttion. Several putented antioxidant systems have

been developta‘l specifically For this compound. These

consist ol' ascorbic acid and acetyleystei he. and sodium
hisulllte ultd H-ltydrottyquinoline. lsousenrhic acid is.

also an eFEeetit-e nntiosidant For this drug. Sodium
thiosult'atc lli used '-'-'l.'|ll sodium sali'aeetantide sola-
tioas-

Samaria-tits. The use of surfactants is greatly te-

stncted in Formulating ophthalmic solu1ions‘- The or-

der of surfactant toxicity is anionic :: cationic 312-2:
noniome Several nonlonic surfactants are used itt te-

latit-‘elt' low concentrations to aid itt dispersing steroids

in suspensions and to achie'rc or to imj‘trni'e solution

chin-it}: 'l hose principally used are the sorhttttn ether

esters of tileic acid tI-‘olt-sorbate or Tween Ill and Stilt.

pelt-tests ol' ottjiedigr'lated oett-l til-tenet [Tylaxapnlg

and poly-owl 44] stearnte. The lowest concentration

possible is used to perform the desired t'unetioa. Their

etTeet on preservative efficacy and their possible bind-

ing by maeromttlecules mLLst. he taleen into account, as.
well as their direct on ocular ll'rlllllfll'l- The use of

surfactants as eosoheuts l'or an ophthalmic solution of

chltimmnhcnicol hos- hcen described Ill”. This. corn-

—
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pnmtlon Includes pulyu-nyl 4|] fitdui'ifle and praiyethyiene

gyenl m- eniuhlllze il 51+. ehlnmmpheniuul- ThEee sur-

feelenle-eeeeh-enle provide :I- eienr nqumue finiullun Cd"

ehiummphenicai end a etebiiimtien et'ihe nmihmti: in
aquenus 50J||r1ein. Pniyerhnxylnled elhen uF Quit-0r nil

ure deed L'eperiedly I'dr ifllilhii'litfitlfll'l in Veiluren"
{Liieitai'ennu Hu-diurni uphfltdil‘t‘llfi.‘ 'itJltlliDt‘i {U 5. Patent
-1-Ji|Ii'-_|{i,T'1|"i'l|.

l’iwnriiiLi'anm'H'ng .alle'e'irie'. Pt‘llgr'k'injr'l til-mhfli.
meihfi'lttt‘lltllrrse. hy'ttrmtyprupyl methyleeliuldse. hy-

drdwethyieeliulnfie. entl nnr eF 1h: neural h'ufl'l :rnu-

leeuinr weight erase-linked neiymere el' acrylic :icid.

knnwn “51-.Iflrhtilmtfill‘i'fl]. an: eemmmily used IL'II iI'L-

ereeee the 'r'isereily nl' ephihnlmic Haluu'm'la end aus-

ptnfiimizi. i‘thhuueii they ledtlee Httri'ncn: 1eneinn
esgmficuntly. Il'ueir primary bartefit Lt Tn iiic‘l'trtfir: lh':
iieuinr minute: ”me. merrily demeaning the drainage

rate and inereueine drug hmnvnilei'rilily. A swim-"Jaw

hem-lit nt' Lhi: pub-me: mlutiens is e iuhrieutlng tifeel
lhnl i'i largely tuhje-rtive, hut nuticealjle 1t} Iiidfly pa:

tiente. Cine disadvantage In the use iii the pelymere ie

1hL'tr tendency te dry to a film en Ilia eyelids and

eyelashee; hnwewr. thin can he radii}: trimmed i'l‘j

wming with i.'| damp lies-Lie.
Numerous etudiee hate shewn Ihm Incrtnfiing 1h:

vieeueity iiF uphthelmie Fred nets ineeeases mnleel um:

and phannaculngjeal cFFeet- hut a plateau is leeehed

ei'ter wlueh further II'ICIE'EIBEE In timer-ire rrrnduu: unlin-

.Iilight er rm increase in etfeet. The inentinn n!" the

plmeau i5 drug— and runnuiuLiunadepelldenL Bleugh

and Canada |371| using melh'yiceiluldse nulutinns

fuel-id. ineieeeed eeulnei time in rabbits. up In 15 UP

[centip-r-iecj and :3 leveling efl' :n 55 e]"'. Lime :1an Jones.

[ZFEj etudieurl The rate v.11" inerirnul excretion in human:-

using .l dye mlntie-n m Inetiigr'leellnime enneemretinn

i'rnrn ees In 2.5%. eunwptmding [e vieeeeitiee of {i-

fiiljiiiti eF'. the Inlter hiring Ll think gel. Th1." rE-Stllh 'dl't‘
sheen in Teifle ii.

Chrei end Rubineen [1?31 conducted erudite in

rnhhfls and friend Ihdt1 met .‘1 mug: ur |.[| Ilj t'F'

Tune 4 [Em-1.1 ui‘ 1e'iee. mu.- {Ill Frnd uel t'enwet Time

Til-m.- Iii dye :Ippeernrlee
ll'lf'illL-lflil nti'ieelnlfljlmll duetiei

Melhylet'llnluet'
t'rmren'lrdtit'm i'!-'-:i  

11H- fill

11.15 'aillJ
111:! MM

Lee an:
2.515 255
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visenfilty. Ihen: iii- a threeft‘rld dams: :11 the dfiltnflge
1'iL1-t.‘ WI‘I‘i-ltlfll nnd n I'urthcr Thrttl'nhi decrees-e met

the uieemily image M 12.5- [III-t] eF' Tine decrease in

drainage rdlt: incrcefied the mneenlreiien 01' drug in

tire preemneel Tenr film nt eerrl lime and subsequent

lime periude. which Tee-tilted in e higher nquanLfi hu-

mn-r drug etinten'lralje'in. The megnitude Gt. thl: 1n-
eredee in drug concentration In Lh: uqueuue hut-nut
wee emeiler then the mereeee in a'ieerleity. ni'rnul |.'.'

timm. fer the rung: LIIII-llieP. and only :I I'ilrther
I.2-fi'i]d IflCIEflfi-i: :tl IIHIJ CF. Sine: direct deten'tt'trtiltimi

el‘ eplnlieimie hieevniintlilily In humans- ix‘ nnt 11m:-

eiI-de e-illmut endangering Lhe eye. tmeetigntnre have
used flIIrire-teein In: fitudy feelurs. elm-fling hidai'dili-

ability in the eye. hurries: ne penetratinn L:ur| be

quantified in humans through [le use of slit-lamp
flunmphnlnmeter. Adler :1 ed. [TEL using lhie- teen-

nfllflgy. [humid (inl'f small increases in dye penellflliun

ever a wide range of 1."reetnzai'ries. The use 01' Hunrfictin

date in eelrapaLute vehicle elfeete 1e ephtltnimie drugs.

1n generni would he: quentinnahie uwtng it] the large

difiereiieee m ehemieel etruenlre. prepcrllch'. and

rI-ermenl'liliu' exieLii-ig between fleemeeein iII'HI men

aphthnlmie drugs.

The mnjer enmmerelel user-1:5 vehiclee en.- hydra-

fiFfl-rlfilpyl I'.l1t.'|.ll]r|fi!‘"|J|iJfit‘ ileeptefi'i and prim-vinyl ul-

enhnl 1|.iquifiim4']. 1.111th pruduete mes! et'ten use

11.5“?" ef the eellulesn: end rung-t Frnm l“ he iii eP In

eiseeeity. Liquifiim prndueifi have viscmnicfi eIf n'l'itml

4-t‘I el" and LL'iE 1. "fr. p-tilymer.

Althmlgh usuuiiy eeneidered It: be indEtiVe in-

gredienle in dplitiutlmit' fennnlnhrlns :idded hmuee

Il'ln' impart eimity- mung ei' mm pelymers function

as neulnr lubricants. They an: marketed as The eeme

ingredients in flTL' n-ruler lubricants um] lu preeide

relief {rem deg.r eye eenditidne. The reguletrln' ran ulrc-
mems i'nr1hrfii: GTE Prfldutifi an: Ffltttili ill the FDA

Cede (11' Federal. RegulnlInn-i {1H3 FEEL-1911‘). and their

fennuletiens are presented in. the Tweifth Editien ef

1h: .4th Hmm'hrmk r1_.|"."'i'mnp.re.1t'ripiimr Drug:

in summery. Ihere :ire numernLLfi variable-e la be

adjusted and men; eheieee er'exeipients req uireti when

tailnnng n I'nrrnulatiun LIF :I pertieuinr Illernpelme

ngenl 1hr nphrhdimu: upplienlinn. Hut uilirneiel'y [he

el'ieiee rests en iinding en eeenemieelly until: i'nr—

rnulu'rmn that dimming; tnhuntes th: tllerflpttuiit: ind-E11.
fer the” drug

i-t-hi'i-i'ei: Ciphrimiinie drape are. wi1h few emeri-

litrl'lli. aqueuufi HLL'i'lih ueing purified water USP [:5 Hi:

sniwnt. Wnit'r fnr iniee'ritm is. nr-i required as it is in

pureetendn. Purified water meeting thii’ 51:1ndnrd5 may
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flpillltllrttie Htlmuennk'ttl Pet-111111;“

he: Dbteined' hy tttttliilttttnn, deinnimtion, 111- reverse

ehmneie. .-‘1|| ephthnltttie drape mutt he tendered eerile.

Utls have been ueetl e21 vehicle: fer eet-erttl tupicel
eyedt-utzt prtnluctt Ihttt are extremely tiE'llttcilt't": te
mtJihtUTE. 'l'etteeyetine l-JCI 1:1 1111 untitn'ette til-ill ifi

etuhle l'et eniy .11 Few deye irt tltttdenue solution. It is

tupgtlied 1.11.1 t1 1% 11ten'le 51.1t-Tt-L‘1'IJiiIDI'I with Pluetthnee

Stilt-11' and light liquid petrnlattutn. Whit: petntltttttttt
11nd 1'15 enmhittetiun with liquid petrutetum 1n nbtuin a
prnper cunfiihteney it. reetinety used .111 the vehicle [111'

epltthetmic nintmettte.

When nits ttre used :15 eehi'ctes in nphthelmie fluide
they tttuet he ni the highest purity. 1vegetable eile tech
115 eliye mi. teeter hit. and meme. nil 11.111: heen need

E'nr extempntntmeee etn-np-nttttding. Theee ed]: ..-1re
tuttjettt te mneitltty 11nd. theret'r-Te1 must he need

etttel'ttll'y. Stunt-1: Lflitlt‘flft’fitfl] nits. such 4:1 peanut ttiL
EUTJliill'l ttttthihzete thut eeulet |:1c irritating. The jtttteet
gratin: 11t'ettt- such :11 thttt titted Fe:- purentcntl gum-duets.
wedld be titl't-‘i'tlt-Sthlt." fer uphthelmiee.

Ptte'hetgt'tag

Eyedmpe hut-e heen peel: need elmeet entirely 1n plettic
drnprtet httttlet EinEL' the intm-duL-tjen 11f the firm:-
'T'tttnet" pletttie dispenser itt the tlJ-Sttt. A l'etttI pl'tJtiLtrEtfi.

still remain 1n glnee clt'hetper bettlee hecauee 11F special
ttuhility ennsidetntinm. 'I'hc 111t1in tttlt'etnlng-e 11f the
fltethTtttiner 11nd elmtietty designed pleetic drunper
hettiee are mnyentenee et use by the peljcni. decreased
attntertttnttrtnh mtentiul, Inwer weight, and lower met.

The elastic hettte hate the dtetteueittg tip es en inteerel
pert er the neeitege. The patient timely remct-ee the

tee end tame the htuttte "Faith: down and equeeeee.
gfi'llitr' W ihl'ltt t1 Stine]: time thet felts into the eye. Th:
dispensing 1111 thI detit'er only he: drttp 1:1: :1 street-n 1:1I'
fietd i'nr imgetinn. depending en the tin det'ten and
pressure applied. When used pteperly. the .1t1lutien

remetnihg in th: hnttle is only minimally expeted 1n
ttirheme cuntnmtnttrtte during etitttrntetrtttien: thus. 11
will trttltntttitt yety Jew tn nnnettietent mien-thin] £13.“-

tent :15 cemented with the hid-style glass hetlle with he

tepttrete tlrLthjtct' eatemhly.

The rtlttetie bettle 11nd djh'Flfl'tflTjg [if-1'5 nude nt' Inw-

denetty 1:11'1Iyetttylene tLIJI‘E] reeitt. which provides the
neeeeeery thih-ility ttttd inertnees. Beeneee tltetee enm-

pnrtents are 1n eentect with th: '1er uet durine its: thif
life: they meet the ten-ei'utttr ehettett end teeteet l'nt their

mtitnttttity I'm Di'rhtl'tttil't'tlt.‘ 11.51:. In :tddttten te etuhility
studies 1111 the pmdtlt‘l in the ennlttiner tut-er 11. 11.1113; 13f
ttttrmet ilTl-t‘l nmeleruted te1n peteturee. U1: plat-the retttnt
111th pee-1 the USP hinlngiettl end ehernicel teete i'nr
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$uttnl‘ti11'ty_ The LUPE Ftflll'ts used :tre ecumptttiljlt: with

.-1 very wide range t'tl' drugs 11nd I'ttrmultttiert tempe-
ttentt- Their t'Ine disadvantage I.'1 their seq-11in" 111111
penneethrl'tty characteristiete. Volatile ineletltems Such

as the ttretervetwee chlntettutennl 111111 phenylnhyt
ulcehet can mtg-1111.: itttu Lht: phtttic .tnd :1-e1111111IIy
pet-mettle threegh the wells 1.1I' 1h: ennteinet'. Th:

enmtiett und nenneettnn can be detected he :t'thh-ilit}
etudiee if ll'tth' 11W significant. ”I the purnlcultng 1.1m“.
pnnent 15 :1 preeervetiee. 11 repent [1:111 hi the pt’u-
fierytttit-te eflectitetteet 1111th time will determtne ii th:

Ines is significant. It neeeeettnx :1 anti: 11111.1 reattnrtt-tt'tle

etceee er the permeable e11n1pc-r1ct11 may h: ttdded [1.1
bflltt nee the the: during the pmduet‘e their life. Aimttter

file-tine 1.1-1" ut‘erenn-ttng Jt-e rtt-teetietn etTect-t is 11: em play 41
eeeendery package. such :11: :1 peel-enurt blister er

punch cemrt-eeed 11F nnnner11te.-1l-tte materials. tee,
alumtt‘luttt full 11E vinyl}. Tilt: Fl]:J_'inE [trapper battles 1m-
fllSI—‘t Pfiflflflahlt‘ Ie Witter. hut weight test hy water 1-11:

pen- ltertsmiee'tett tun. e elect-eating eiemhcettee :13 the
tie: at the hunt: increases. The eunteetttcneee 11f wuter
vet-.1111 trunettteteiett must be taken into Litilflti-‘idllffliitftfl

when eeeeeeing tit: hethitily t1l'n pruduct.

The LDPE resint 111': ttntL-dueent. 111111 if the drug
13 iigttt-ttt'nttilt‘r't, tlddtttt‘lttul [It-Leitttgt: t'tt'tirteetinn. 111:1].-
he required. T|1i11 cnn be achieved by ueing :1 teejtt
enntnining ttn epecit'ytng tteettt euctt 13.11 ttt.1n'1un-1 di-
ettidc. by placing 11111 epttque elect-e met the falcrtnl'

e!" the cnn1111'11er. 1.11' by TrlttEit'tg the battle 1n .1 eard-

beerct et1rtt1t1. Ettrernety light-eetteitit-e drugs. such ttti
It:]'.I-tntt].'tht'tt'te end prnpemceitte. may require 11 1:1:th-
n-‘tlit‘ttt 11-I' 1111:5611: ptt‘tlt'fljt-e measures (Inlurunte, either

then titerttuttt dieeide. 111-1: 111th]; used In platttie
L'fll'lIElllltl'St hc'tt'eyer. the use of ceterente is cuminun

fttr the cup. Red httt'n tt'tttltt-neelly heen heed I'ttr my-
ttrieu'ttt euelt ee tttrepin: end green tier minim-1 111.11.']1

11.11 ptlneerpine. FDA end the ephtheimie tttdttttry
Inn-'1: extended the e11r1 cuter echeIne tn differenttete

different til-1551:!» ef ecu-e: preset-infirm drug-.1- lhr the
henefit hi the patient wh-n 111er he tL‘ttl'IF'. mere then

11m: PI'LHI'IJL'L Thfl intent i.'t “.1 help prevent E'Trti'Ft'i 1n
medicatiun end Imj‘tt'cn'e pil'lirl'tt enmplunee. It is
tmpertnttl fer the pltenneetet tc- EJtF-tlllirl this cute:
endless tn the patient :tnt'it'ttr caregiver fiinfi' it cut: be:

defeated if the cap it: tlct returned It,1 the print-tee
L‘t‘mtattnet utter ettch use. ['nlnre need In: certain
medieetiettt 1111: 11.1. I'nilnwe:

fi-Hlflckertt:

Nettltilerct'ttle: (ire-y
Anti-infflttt‘fl.‘ Hruwn. T1111

['flrht‘tntc mthydmutt inhibitn-t'it;

"fella-w 1:11" I'lltlt!

flrttnge

*fl
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'I'hr: phamiaeist should dispense litt- eteriie. aph-

thatttue pretluet unity in the ni-iginal uhepened L'tm-
taineL .I't. IJHJWT-C'L'ldtnl. feature etteh as. L'I. cellulite-ht: t‘It
metal hand around the eap and hettleneelt is pruvidttd

by the Ittantil'aetureL and the enntaitt-Er Should nt'nt be
diap-eneed ||' these: are missing in: there is et-zidenct: HI"
pnnr It'lllfl'i-‘Eli itltd rcttppiit'aljdtt. Ti'lt: LDPE Whitl-
ueed tier the beetle and the diapenaing tit: etennnt he
unmet-med. and they are steriherd either he Wife

gamma irttttJiltiit'Itt nt- :thyient: Dhidfi. i'its: L'up ie Iert-
ujgnerl such that when it i5 harem-ed Lighth- rmlu the
hattle. it I'l'liiiltfi with the diapensing tip and lil'll'lltfi a

weal- The L'ilI‘l is “anally math: Or it harder resin than
the l-i-itittte- such as u-tilyeui'tene tit palt'pmpyicne. and
is alsn stcnhred h}.- ganuua ritdtatzinn er Ethylene nntde

gas eepueure A plat-hie nphthaimii; pneltape has been
tntmdueed that uaee 1t Special grade L‘il' phiypl'tapy'lette
thut l5 TcztlttlJlltli. ta deformation at aLtt-ettlat'e tern—

peratures 1iii-'ith this apeehtiieetl packaging. the battle
can he filled. the dispensing tip and cap applied. and

the entire Tern-duct sterilized hi}- steam under pressure
at |2|"I|I_'.

The glues. iii-upper haltle he still used fer products
that an: extreme-:1} seneitwe tsJ uhj-‘gfi't'i t't-r L‘ttntuin

pet-uteuhte enmpenentit that are nut euflieientiy stahle
in plastie. Pewdera fnr :emrtstitulmn alert: Ltee glass
Emu-lint“. ”wing m- Their heat-transfer uharuuttrtitm.

which are neat-sear} during the I'reeae-di'gi-tng pramsa.

The gtaas peed ehnuht he [ESP type I the maximum

eempatihiitt- 1.t-'ith the aterilteatiti-tt ptneess and the
pretluet. The glass uduthlurr is made sterile by dry heat
L'II' ate-am unhealthy: sterililtltihn. Amber glues- ifi- used

Ft1r light rest-etunee and i:- 5U[_It:rinr tn green ttifias.
A smile druppei aestmhly is usually supplied eepa-

ratelt' It is usually gae-eteriliaert in a hiistet eentpesed
et' 'li'li1'l_"ii and 'I'yt-ele, e I'used. pernua putyprepyleue
material. The druppe-r assembly is made iii” a eiaas at

LDPE plaatie pipette and a rubber drapper hull). The
maaiit'aeturer eeret'ully tests the .tppmpriate pliuatu:

upd ruhher muteriuJa titiLahie [Lt-r USE With the pmd uet-

thereipre. they ahduld he Iiittpcnafld with the pmduet.

The pharntrtmst ahnuld pittt'l.‘ the titt'lppet hfiflnhlp
are-ritieullgr iute the priaiui-t hel'att: diapmising and in-
etruel the patient an prettautiutut ten he used in prevent
curlt'etmtt'thlitT-I'I.

.‘i‘i'm'rl'elr'rt'e' Pttt-htrglri'g up“ berm-serial 'i'riprt'm'

Lit-ripe In sum: cheese it may its: dchil'sti'lir. '|.L'I prt'l'r'it‘t'l: h
nrudut'l. tt-itheut uu .tntiluit'rubitti let'fittwllit": fur the
tient-i whit exhibit seeeilieile tu t'atiutts present-thus

Ti'ltfi imp he fictnmfriiahed with li'il: Has: trl' tlllii t‘il't'if
eatntililturs, h||| thew: ueuuflj- exinttuu mum: than titttl

[infield].

needed in: a single use. 5:: ii the patient ignttrea the

Labeling :tntJ mahee multiple tie: at the mutants there In
inert-deed risi: Ftlr cantamiltutidn.

F-‘l'J-i-it regulattuue ihr hphthalhtie liquids aiihw the

use at unpreaen-ed multidaee packaging. if the ptnduet
is. paeltageutl anti Iaheled in such a manner a5 II} at'l‘erd
adequate pretet'tieu anti minimiite the hazards reSLtlt-
ittE. ‘i'mt'n L'tmtamirltttiun during use tIlCFfl lfllljll].
Time. the same unit du-h-L‘ eautaineta can he hid-ditted t-a

use a resealable eup. the labeling mddjfied ta limit the

usage in a m!!!i:l:l'llJ1'l'l numher til dil‘fiE-‘E such as tn die-
ettrrj ui'ser IE 'i'ltt'lurh Fran-t initial turn: and limit tIJIt epin—

Ient t-dlurne la the expected number U" 695:5 with filth“
a email twelfth ii necessary. Il Tnit} he tittllflfit'l t"_|i' ltJ use.

a seeuntlary package It!- retui'ti mnifitun: vapor trans-
missiun siguiheemitr. depending t‘IIt the entrant-ttJ-Wr
ltlme ratm al' the primary package.

it. SemisaI-ifl [Image Format: flphthaintit‘
{Hntments and. Gels

Feimntiutttttl

The principle seittiselid ttesagl: fun-n used in nphthal-
melegtr 15. an anhydreus ointment with a petmlatum
base. The eintrnent vehicle is uituaiiy a mitttule ht'

mineral hit and white petrnlatum. The mineral uil is
added to reduce the melting paint aad modify the

euasistenep. The pnneipat athttntaues at the petthla-
ILtm-bEE-tsd eitttmehts are theit hJeIItlnesh and their

anhydrous. and inert nhtuue. which make them auitahle
vehicles 1hr rnn'tstureeausitiw: drugs. flphthttlmii:

eitttrnents euutuining antihieties are used quite fre-

quently Tulle-wing operative preeedurea. and their
safety ts supperted let- the expencnue {if a nnted :3:
aurgtstul [2T5]. With, its utter lfl'flflfl pnilfiur‘giflfli lilti-
1i-ertt5. saw I'llfl side efl'eets; pecan-ditty ttZI flitttn'ltnl nae.

Ne impediment ta epithelial er .stmrnal wuuud healing
was chillhfltfl he- eun-entlp used ephthalrnit: eiutthunts
tits-ted by Hanna et hl [Tlti]. The eamt: investigaters

repeneet that. even it these eintnienta uel'e entrapped
in the anterior chamber and did nnt exceed 5% {ii the

vetlttmtt. Iitflu hr no rcaelitm was caused [3771. Citati-

ulamnteus reactitrne requiring earpieal ettuistnn have

been repurtud seenndan' to therapeutic inieetian el'
itipLi-nent late the laurin'lzll eat: [H3].

The ehiet‘ disadvantages el‘ the tea.- irt' itphtltalmii.‘

minim-ate are their ere-“tie netturs and the blun'lne hi
visinn prudutted. They are mutt often used at

edpmetii-e nighllitttt: thetaptr. with eptajl'i'iprr utlrninia-
teem]; dunng 1h: day. The nighttime um: ub'i'iatee'. the
diFfit.‘Ltil:it:h pi'udueetl ht: him-int;r irt'1-‘t5tnt'l and 13-: stated
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tlphtlrulutit: P'Itartrutretudeul Prelude

to prelong oeulat' l'fill'tll'lltlln when tempered wttlt

tzlrLtps. Urnlmems utt- utter] ulrntrst exclusively tilt ee-

hieler- I‘er emihiolier. sulr'nnrtmttlee. atttil'ungels. and

anti~ihllttm1natot'tes. The petrolatum whiele is also

need as .i1I1 Lte‘ulur lubrieuttt I'u-llnwirtg surgery m Eu

Ire-.‘It t-‘i-llrimtli dry eye syndromes Attesthesietoeiets

may preserthe the ointment vehiele for the nun-

npltlhultntt‘ aurgieal putients tt1 prevent severe tilt-[l

ptttrtl'ul dry eye ennrlitirtne that eeultj dwele-p during

prolonged surgeries. A purliflllflLLrtl. ointment is re-

eugrtihetl its a teal-e and elleelitne DTI." ernnll'tent [ElL‘FR

Hitlrli. and merk=ted 0TH emollient ptoduets u1't:
dimttssetl tn the twelfth edition at the AFFrst Hearth-eel:

t-I_t" Nurt,r.lre.'.t'.rr'tl.rlrr.lr .Urttgr.

The anhydrtrus petrnla turn here: may he made Ilium

mtset’ole 1anth water through the use of an arutgalreue

liquid lttnulll‘t derivative. Drugs. can he incttrpnreted
lIHIJI eueh u h'eLSlL‘.‘ in equenutt snlulinn if desu‘etl FIJI};-

oxt'l 4H steerete mod peltttht'lerte glycol film are used in
an anti-intertiue eittttnent to soluhilire the native

principle in the hetse SCI lltut the nirttment ettn be eter-

tltzed he aseptic tiltrttttort The eoemette-type hares.

seeh as the eti~inthtter let's-'1 etttulsjon eases popular

ll'l denltetulugj'. Shuuld l'tttt he used in the eye, new

should liquld emulstone. ewrng to "re oettlttr it'tttatiott

pmdueed hfr' the snaps and surl‘aetattis used ta I'ut-m
the emulsion.

In an attempt [to furrrtulute .1rt unhytlmtls. hut WEI-

ter—snluhle. semisrlliel hair Fur potential upI-tflmlmie

use. the hares were studied [IT-J}. The nattuqttenur.
perIiIJtI t.Il' the brtse was either glyeenn er Imlyelhylene

elytetle in high erlneenlratt'nmt. The t'ttttlm: used to

Fnrm the phases Inelutletl siliea. «Gumtree11 Alli-IE.

and Core-opal“ 9‘41}. E‘_.'e lrrttelitt-rt EESIJILE were not

repented, but the attLhurs studied repreeentsuive bases.

Frern that rer-eereh report and Found there to be quite

1rritalitte in ta hhit eyes. The I'I'I'lltlllurl. ts heliesed to be

primarily due ID the high euneemrutlnn int [he petty-elf.
used us 't'El'l'lElflfi.

t‘llt aqueous r-ernieolitj gel here has been tleseleped

that presides significantly longer residence Itme in

the eel—Limits: and Entrees-=3 drug. htoasailahllity and-

1herrh3. nut}; prelong the therapeutie le-rel in the eye.
The gel minutes a high muleeular weight ems-,5.

linked polymer to prm'ltle Ihe high riseositgt and

opttmum rheologteal preprrttee l'or prolenged ocular
tetetllt't'ttt. Only a relatively late ettrtcemrtatt'nn ttE

pulgr'n't-er ie required. se thut the gel base is mere
Ihm‘l ‘lfi‘ru ureter.

Seht-eawuld e1 al. [35H] tlernuoslreted the unique

enulur l't'lEflllL‘Ill ttl'thls |'.II'.'Il:.-TI'LEEI:E gel base in re hhile. in

which 1he Tl'llt'rlll.‘ efi'eet ol'ptlneatpme was significantly-
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ptelottgeel. The use of athei- polyttters. soul: as eelltt-

lttstit: grime. pelt-vinyl ttl—rrrl'tenl- and [M't-lyoergrlamtties at

L'omretrehle apparent vlfieeeinefi. tlttl not provide a

significantly prolertgetl ell'eet. The prolonged effect or

pjluearpine hue '.1|.sto been derrttmetreted in human

L'Ein'tuel triulfi. in which e Hittele applieatiott el 4'l-l. pi-
leeatptne HIL‘l-eetttttiniag tetrhomer gel at bedtime.

pl'tJ't'itletl u Es-l—I'qur duration of reduced mirage-“Inf

preeeiun: [lt'JP}. eornpnred with 1h: usually required

q.t.tl. fleeing l'et' piloeansiue solutiott [2E1]. As a result.

some elttLlrmtttu pulienls can ntm.‘ use ptleettrpme in

[his equeuue gel hater: {Ptlnplne " HS Gull. (lensing uttl'_t|

tonne H rlntr at bedtime to control their IGP withuut the

Higttthuultl l'lsitlh disturbance experienced during lht:

titty fur the 1.1:»: ul' cam-entinnel pilncarpme eyedt'u-pi

The gel is applied tn a email strip in the lesser enn-

jllllCll'n-‘ttl see From an ophthalmic UlnLEI'tenl tuhe

The earhumer puljrrt-erit: gel haste Itself htts heel:

uretl successfully lo treat moderate to severe eases er

tll'tr' eye Htrrrtrur'ttryttrtr'lt't't'rr'.r :rr't'e'ttl [133. The dry eye
5'} rtdt'tJme is usually characterized by deficiency 11f ten:

ortnduetinn end. therel'ere. requires t'retttteut instilla-

tion at aqueous anilieial tear et'edteps lu keep the
wrneal epithelium tnaist. The gel base applied in rt

small amount prrlrttlrr H prolerteetl lubrication te the

external rleuler tissues. anti some ptttiente hat-e reduced

the lrequene} of closing to eotm'el their symptnn'et ta
three times 3 tray at Fewer.

Sterility and Henri-allele

Einee Gem-her 1973. FDA regulatiuns. require that all

L15. uphthulrrtie trintrnents he sterile. This legal re;

quirrntettt was a result ol'seeeral snt'eeys en mierahtal

eontotttirtation ol' ophthalmic eiutments. ant-l lhllnweel

lee-title in Sweden unel the lltrlled Hingdttnt 41f severe

eye :nl'eett-ona: resulting from use of lltZIJEEEFllE oint-

ments in its survey publisher! in E'El'i'il. FDA I'uurul lhul

till-32 hatches Dr uphthulmie tt'trtlrrterth. Iestetl fret-I1 31'
manufacturers. It. hetehes were eontertttttatetl. itteltttl-

mg ll ttntihl-‘ulie-eentainine tllrttntenls. The eettlurmrta-

Lion levels were Iew and 'were pTllltlpillly rnrt-lds unrl

yeasts [it'll]. The time leg Ln tmp-oettten of a legal te-

tttJtr-trnent 1hr itflfllll} el' oiatntents eemrruretl with

Sfllllllflllel and suspensions was the: ten the trimmer: n-F Fl

relluble Sltflillli.‘ test fer the pendulum-hem eintmente

urml imprepyl myrttnute was employed to die-Stake

these ointtttente and allow impt-et-eti recro'r'ery at was He

rtlieruurgttrtutmtt hug.- rrterrthrune l‘tllrtttien Manu-

FeEIttrers I'tmnd |l'l-.'|I. in feet. llltll'l]. of their ointtnents

Iwere sterile. hut the}: revised their manuI'nL-turing pm-

t‘trtlures let increase the .‘tseurenee nt'elenlitjr'.

—
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it itllttthic ctltmmncc hr mnmri: ni' sllbilnnccti tn

ptci-cttt grim]: trr. iH- LILitiil'tiljr. mictccl'gitrtitmii Itcc'tv

Eicnltiiiy Inlmcitlccci during?r I151: musL bi: ilfldtz‘d [fl-

crththntmtc ctmntcnti thm arc prickngcti 1n multina-

ccnliiincI-ti- rcgutdictr. cf the ntcthmi- ci' 5tci'lhztlticn

cmpittgi'ctl. unlmti tIIJ'Icrwisit: dimflfli in the indilr'idilai

manngmph, rtr 1|11Ic:=.:i 1hc fnrmulil itticll' t5 hucttntt-

static ILISP 11H. Schwartz [EH-ill t'ti-Ittntchtcd than .-t

stcn'lc tJ'in'tmml L'iJL'lL'lIIEIl. hiTIZIITII: cauEEiEtii-‘El'y cm:-

lumirtrilctl h}.- cni'dtnary L15: hcciJLLiic t'ti' itai. rnnsistcncjii

tint! Ilic l'itct rim: in u. tmttttquccui mcvtiittm th‘rn-

tignlu'tiimt- mfritij' Kurk'i't-t: but Ell: nut Itttlltit'rly. Anti-

micrcnhttil prcficn'titiw ci't'ccli'i'cnt'titi is. cvuiuittcd by mil.-

at the USP 24 mating Ittctht‘rtinlitg]; and Enlcrtu l'ur
cintntcnrs with Lt-L'lttL'C-tfl hutcs tfctcgcty it til] tic]:-

flqlltflufi hilfirfi it'ntcgnry It. Th: Itfil critcriit. fur itn

|IT|i'|}'IiiT11-||-i putrclhwm ntmmcnt arc nicl if then: is nu
iticrcuiic in thc inilicl cccccntruticn ci' t'ttthlc hilctcriti.

}'Ii:.'l5il._ ctr Tl'HJi-ilii I.I1. H and. 33 iiiiI'j-h til' the tug.

Park aging

Dril'ttimimii: uintmcntti Ltrc puL'ItLtgt-II in sanaii Gallup-

iiitrii: tilt intuit-i. tlfiatlitiijr' hciding 3.5 3 cf Irrttducl. The

pure tin tuL'rL- Iii mnlpaitihic with i.| wide range cl" dTll-EH

in pclrnlutum-huxtfl uintmcnti. Murtt'tttut'tt tubtcti i'lil'iri.‘

hccn ccnrtiiitlcrcti and may cwnlually i.'.|l: tut-rd hccttttiii: ut-

1|:th Ecwcr 1:433! imtl ii:- :ttt :iitctmttiw ‘S-i‘l-Ullllil thc supply

ul' tin hcccmc u prublcm. L'util intcmiii ccitiihg tcctti

Haiti-F5: l'nr [11:25: 1:1th Ed'i'fln'tl‘fl... titc aluminum tubc

1.Iiiil in: it ict'nntiilry' packaging chnicc Plant": luhc'i
tllctlc fi'crn flcziihic LDPE tciiats hill-c thc bt'cn ccn-

:iiiiictcd HS in: :JittL'lTluli'i'I: mfllufiui. but they tit} IIIJI.

L't'tiiii-l'lfii.‘ Hhil 1crtt1 trr iuci: hack it": ninlrncm. Flutti:

intuit: It’L‘t'tt‘iii'j' Iiittcduccd tis- cchttiirtcrti Fc-t tcnthpcctc

hum.- t-L'rrn il'l'n‘t'liligillfl'li and rust}- {ii-FEE the httfil ifltEP

nmttlc 1c: tin. 'I'hc-tic |'L'li'll:fi girl: L'tmlntltcti nl' piaiitit: and

vittict-Iti ttttilcn'cls. such as pilpct cl' I'c-il. A Iuhi: can hr:

tifi'itfgflfid h} sclectiun ni' Iii-t lumimitc 111:1i'El'iiliS tutti

thclr iimtngcmcnt anti Ihicitnciitt tcl '|'lTi.1'i-'l|..l|: Ihc mitt:-

inry ccmpatthiht}. itchiijty. Lind barricr prcpcrttcc.

Thu mucus. types ct' Il'lEliiL] mines :.'t|"l‘.' scaled itsmg :ttt

:il‘ii‘lfli'li': |.!Ii1:ilil'l|_.‘. cnvcrirtp ttrtly till-.- 11:11:: Edgar. til? the

huticm Iif'lhl.‘ cpclt tuhc it: i'crm 1hc crimp. which ctr-cs

nut t-ctimct thc prcujuci Laminated tuhcs ilJ'IE' Lisa-till};

hctil-ticult-ci. T'hi: L'FII'l'LFI utiLLttltij. cuntuinti lltt: lut ccdc

tintl citp'ttilrinh dutc ]-'Iilctl tuhcai may but mated i'rlr
icuitcrs by itcring tticttt in at htill‘ilflniifli pcmticrt in. tin

iIi-‘crt Li1 illi' IL" [in :tt Iciltit ti i'lnLlEH. hit: ii'Elli'ii-J gt: shuulii but:

critic-tutti cxmpl, I'm -l minutir. t]l.EllT||.|1:|.' Iiiat caniti Mini}I
ccmc from within the crimp cl'thc tuh-c cr1hc crtd tit

Ihl: furl. Thl: zinc-iii uilp :iri mitIJL' ul' puiycthgr'lcttt: t'Ir
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pnlyptnpyl-cnc. Pnlyprnpt'icnc must but: Ltticrj i'nr .ilullJ-

ctiivc iicrilimiicn. htII citht't ll'iiltt-‘Tiill may he hficd

wlicc rJJc tub-ct.- an: gilt xterm-ma. it tiit'npcr-cviccttt

i'ctiturc i5 chtt'rrccl i'nr stcrilc nphthalm'ti: ctianc'nlti Lint]

mint hcccccittphiihcii by Fictiiitig lhc tub-c at m: L'EITH‘rI'I

h-ciiizing the tube such thfll thc cuntt-nti cunhcl hc tried

wnhnut providing tn'itiihic ct-‘iclcrtE-c ni' dciitruL'liurt uf ll'ti:

itch! Titc Tci—ctly'hi: Win tuhc cacti b.1- mnst manu-

facturers has. :1 flung: i111 thc car- tlun is i'itiibic cal].-
itItcr Ihc tuhc i'l.L'tfi. hccn clncncrl thc iinit timc.

rhc tuhc I-"I'lTi hi: it icitrcc clit'nt'tal 11-.1rlit'lc1i :ani ITlLlHI

be ciccttcd citmi'uiiy before stcrilimticn Titc USP

IL'HI'IL'Iil'Iiti El lflit 'I'lfl'lIEEdLLDI: and Iimllti the lac] cli' i'tlt.‘[=d.i.

[um-ticks |rt nphtlmlmic ntntmcnlii. “1|: lutai: numhcr UT

ntcttil pcnictci dctcctctl under 31] he magnificmicn thtt1

5m: 51] pm ctr Iurgcr in any dimcnjiun i5 L't'nulli-iid. TI'IE

rqutIrtmtttlti arc mct iF tit-t.- InTiJI I'ILLITIiZ'rL‘l' if such patr-
ticics cctinicd IF] it] tIIttcti 13 11-31 Incrc thiln .‘iii and ian1
ttlutt' than cm: tuhn: is fuuttd 1:: mutant mutt: than is

tiutzh pilTiZEiL'll'Ji.

C. Solid Damage Farms: Dmlar In'ifltri

Tn ciil'iicl limes iiimcliilc or dicks ci'giyccrinittcct gcitittn

ti-‘crl: mind ttw supply drug}. ttJ thc eye by IltscrtjtJ-n lxt.

ncalh thc cyclirj. Th: JLEIJED'HH- Icitr Huldii- diiiztulvcd till.-

itihtclhl :Intl t'clcitscti the drug Fur ithscrptjtm. The
medical iitcruturt- chm dcccrihcu c :itcnlc patter rump

tmprcgnutcd wrllt drug Far in_Iit:rti.nlt in 1th: cgi'c. Thcac

prctI-r ti} iiH'I-‘t! hcct: thc first tittcmrltt: in dcfiigning Lt
stlctitmcd-I'clcaitc n-ciittir dccitgc ’r'cntt.

.i'iitirrcr'miitfiic flt'uftir Jim-Ht

In [935. [I]: i'irtit unnlrr-Ilt'd-tt'lrttii: Irrpi't'trt' dflmgt I'tJn'IJ

urn-15 miiflic1cti in 1hc Unitctl Slctcs by Iltc Mm tan—

p-ntutiun. Eafl'arcni [flitfl dflfiflfii'ifl't'u thc Matt 1hrcr-

:trlcttlit: Ei'_-.l."ill'.!l'l'.l 1151' ii. dmg-cunmining dcv'tt'r iJr dtht-itgi:

farm Ihilt ctimm'iitctc :i drug hr drugs at prngrammcd

rates. iii il ipEtific 1-de Site. for it ptcicrihcd illttc

put-rind Ii't pttwitlc Ennlifll'IUIJfi t'nrttrul Lil" drug thump}

tmd rm maintain thitt ccmrci m-cr EIttnthJ. ptt'iudti.

'i'hcmp-cunc ci'stctui. EFL-Ir utcnnc ciciiticrji- ci' prcgcstcr-

llflrL', LTJinsdcrrrLtiJ Lida-tr}.- or 'ictlpuLiuttin-c. .Ir'tII I.'II'i.I|

ticlit'ctjir i‘rl' Hywtcmtc dntgti ham: "iii-n hccn tict'cinpcd-
Thc flcttscrt" Filo-HI tutti Pilcui-I‘I E‘tittllitr 'I'hct-

upcuttu Sync-m it till Elliplifiltl nit-:Tnh-tuuc [hill 1:. Silt-[t .ttlili

tint-11h: and tictiitmc-tl li'J hc pittccti in. li'll: infcrinr cul-dc-

mic tactwccll thc SCIIEHL and thc cyctltt anti :0 rclctitic

piiucurpin: utintinuamly tit L't till:LttJ_i-' tiilt' t'fll' T iJin-‘h

'I'i'lc tic-tiign tti' lit: tinting: rhrrn is tic-Krihcd by Alitit in
terms cl' :ttt cpcc-Iccpcd thcttiituctmi: cyctcm.

hut-mg thrcl: mujtr-r wmntincrttti! tut [11c drug. [hi] it

L___———
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:irug-rtullwiErfr' module. and [c] :1 platform. In if": {qu-

-'u:rl Pilll‘llll‘ .imJ Film-HI wgfiuni [he drug-{Iglwgry
mudulc culmifilxnl'tm;ic1rug mmnuin pilncurpm: gl'rL-c
hun'm, .Inli a: came: J'Ileltcriul. ulfiil‘lit‘ acid: Hz: :3 mic:

cuntl'nHm. clhjr'lmu: Ir'ingl :iu'tlutlfi Ili‘i-‘AJ comb-moi
Iiwlilhrunt: in: .111 energy. wuwu. th: cnnccmriitiun ”I'

pilu-L'qu-Inc in the I'fitl'mir: and hi: n dclilr'rrg: martini.
Ihc Unji-Ulfr'mul' ILLL-mhmnc. 'I'hi.‘ piulfl‘irm cumpartnm ii}:
the pikmurpin: fluun'crr Hamish; ul' lhc INA mpulymcr
mum hrancfi. I..'.'|'IH:‘|1 surl'h'lj as Ihc homing. amt an annular
Ting Ilf'1hE' Inuml'rranv: Inlprcgnntmj with 1|t;|_n:|um fli-

L'I.‘-.iIJL" 111.1! Fun-ms :1 'r'r'hIEL' Ml'dtr fur rimming: TIIL' |..1-

Elllliulr.‘ Hirucnln: {rt-Elie lkutrl :5. 5mm in Fig. El}, TI'I-i:
I'rcc-hn-cu i'LIrm ul' nililmrrnnr: 1*. uni sing: :1 tlhlhils.

buill Ill-'druphllii: :Lnd Ilpuphiliu L'hur1c1cri51icfi Use ul'

tin: rxlrcmcly MINI-mimic hlJJlH ul'pjjcnmspjn: wuuld
Inns-E licce-Ltzitdhfl [I]: um: Hi .'I hzfllfluphilic mcmhr:inc_
Which. If it annulically Imhlhcd am “magi-n: uni-mm: of

watt-:1; wnuld culls-r a Higl'lil'lulnl dEIEIIL'Ir: in the IIL'Jt'gLfiL'

ml: ‘-'-'||11 1I-I'I'II." Tia-I." -.I|"ll1.L' t'rc: hum: iilluwed u chmc: ni'

md'IJ'n: hydrophuhiu mtmhmncx flu: url: relatively liti-
penuenbli: Ln water: :Lcmrdjngiy l]:n: I'EELEHH' m1:- ii. in:-

duprndrn: U! [Ii-u: ILIII'r'Il'IJIII'I'Iffll. i|1 '|'-"|'|i1."|| i: is planar].
|§I"r'.-"i_ E111:- h}-{|I'uphnh1'u cupralymer chosen, 1.1-.15 med in

4H

bu: wry mmrmlibli' i'rilll ll“: chfianw nuulur Ljfihuth

[1m], ill'l Immrmm ImiIun:

Tim IIiI-uudrrlinn' '[JL'Lt-ccrl 1';- Hut!“ I1}- .Jqlzu [a Ijfl'er a

number n!" ll'lC-!1I'-.!||:I::fl| .uhuniugcfi L'IWI' unip- thump}
I'er rhr: glzlmmuu puticnl. 'i'lu: Ucumn Expcnfics a 1m:
ll-dnl HI mily Lint-innrrh Eu mJu-uighlh rh: .1mnunt ul—

pilururpinr. unmpnred 'u-zilii dmr- ihmlm. Tim mujcj

lead IL'I mim‘afl [urn] w]: :flinm; and Iflxicily. |1 pitt-
L'illeri cunltuuumi :In'l-Lll'ld-lhc-ulurk cnnn‘nl nl' 10E

when-a5 drups ”sud TL'Iuj Limes u tiny can purmil puri-
uds th'n: 1hr: [DP might run.- fidiIiEiu-nuliy. iI-u: flu”.
licrl [WHEN-:1:- I‘nr mar-r ['IIHiEELII cunvcmcnue urLIl

imprm-cd turnplisince. ”It: the unlit nccdr; [U h: ad-

mlnmlcrcd only once prr muck. However. clinical ear

pununuu awn-1 ln lTldJL'iH-i limit the i'kuncr: has e1

mltlplium‘c [IH'l-hI-L‘l'l'l of m». 4.an 1:41, retenliun in :11:

wt 1hr r|1r: I'uii T" day-:5]. Tl'H: puma“ nmsl check periv
Hilli'HIll‘r' Efl we that the 111111 I“ fill“ ua place. Thlfiitllifil'l'j
iii the rimming an Mia-mg. HEFJLIL‘cmcnl ul' .1 run-

tfllmnulcd um'l Will: :1 ire-5h um: can inure-us:- lhr: prim.-
dzilTrrcmlnl or flu.- ulrcudy carp-:miw Druwn t|1.:r;i]:r1r
mmmmuj will] thr: incipcniiuu drup L11- nncc-n-duj- gal
illutum'. 1n uddlrimi. 5mm: pniiem; find msiniuning 1h:
Gamer! in 1hr: we in b: uhuiiunging

 
Hit-J} mam I'Il'l I 5.3m 1: {LII-l #Izflm

HE. I? EIEIIJEIEEH .Iml dimennunq 41f “dun-“”1““- {Mu-rm 53'“:er
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Edit contact lenses. made 01' the same hsdmphilie

plastic meteriats usn-d fut cisiert cct'rcctiert. ere else

used 11.1. cement hundugefi 1n preteet the eut'tteu during

the healing process t'dlieurine surgery- The}; can he

fitted te the eye and inserted and retrieved by the

uphthairneletgisl. 'I'l]e].-' are usually used tJr'illtrrut enr-

teetzie-n tplane tertet and removed 113.1 the flphlitillll'ttt-Ir
ogist. Since they ere used in a centprdrnieed eutnea-
great care muet he Itskcn Its Tires-est! rniuntbitti enn-
tuminalitu't.

Errm'r'hr'e' (Je'rjl'ur FHSL'P’H

fiince [illi'yil'l'lfln'i have been added 11:: eelutitm-t te increase
viscosity anti neuLer retentiun. it it ttt'tl surrtn'eirtg that
similar sultatieue have been dried tu tuner films cf the

J_;:1tzttg.l1-ner-tlruer system. These titres metrical mm the
letter etri-tie-eet: at the eye ltit'u'e Iteeu rcpctrtetl 111 in-

crease retention time. inc rease drug hieaeaiie edits. and

prulune therapeutic efi'eet. [Steel-”Ir "inert: made with
water-mluhle pale-teen: imbibe the tear 1'1 LtH:i and 511111-13
dimiee and crude. reieueting their drug Ct'tnicnl. 'I'i'H.‘

erudihle inserts hate the petenliul advantages of em

having in he: serum-ed at the end Dr li'l-t'ir HEEL-1.1] dusting
interval. providing it n'ttstt: precise dumtgfi 1n Ii't-t: 1:5:
[mm 11 unit {lee-age. farm, urtci requiring rut- preeet‘vztilt'e.

thus reducing the 1-1.1}. 111' inducing sensitwily. Atsc. it
111113-111: peseihle t11 reduce the applied ties: competed te
cuneeutidnal cs'edrtspe 111111 reduce the risk. et' [creel 111'

systlcrnitt' adt-erse etiecls. Pntcnltul disadvantages in-
elude the difficult-,- ut' achieving certetttnt IEFU-E'Idtf

drug delivery as. the mutt-let 15 ere-ding. and in eertte cttece

1het- m“! he equemd nut 1.11' The eye due in flitt't'etHEI'll

111' the eyelids helm-e their delivery cycle :5 eemftlete.

They may require 1errn1na| sterilized-en. and this. may

adversely affect stat't'ttitt.I and cmtld crud-tee unwanted

degmttutiun pruduete. Considerable drug-delivers re-
search Itae been cendueted and reported l'er Till'iflflti

etudrltle ecuiar insert-1' [Edi—till]-

An emdihle ineett det-etcpeti :15 t1 petcrtLt-ttl denier

drug-deliver} seatem ist murheieti its ti preee riptifln drug
I'm the lubricant pmpertiett ml" the :pttlyrllcr bet-1c.

LIEI'thzil'lu' is a sterile cuttthalmtc insert used in the

ireaimem ni' mneieratc lIiJ sac-cert: dry eye 5}“:1'111 tame and

1's usualltI tecemrttertdcd I'er patients unable tt't obtain

symptematie tetiel' with artificlttl tear selutiene; Tlle
Insert 15 eempneed 111' 5 mg Dr hedmxyptt‘tm'itellLtlItttic
itt a rod-shaped lit-rm tthctttl |. I? mm diameter [1'31'

uhcruL 3.5 :rrtrrt lung. Net preeert-‘ehee is 1.1151111. him]: it is

essentially einhyelrnue. The LEtIIII' rigid eellttlese T-t'hti it'-
pluced i|| lite lit-Her enniunetieel HHL‘ and first tttlhii‘lett
wuter Frern the teers and alter several heurs [um-ts a
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gel-like mags. Iwhich gradually cl‘fl-t‘l-es its. the pctlj-‘mret
dies-sites. This ecttcn thickens. Il'tc trite lilm and pre-

crdett increased luhficatiutt. which can preside 1111:1113“

ternntie retiet‘ Fnr dry eye states- It is usuallg.r used fittest:

u: twice daily.
Eda-neat: shields; are medical des'icEF need us han-

dnees fer preteetinn hi the eumea and te eliew healing

[111111111113 eurgen initially. hydrephiiie sdt't cenlttct
lenses used the t-isiun cetreerien were empldyed es

cur-neat sit-tickle. Cnilagcu was then 51111erqu :15“ :11

substitute 1'1'1r tltc pieetic neneredir'te hflfldeee lens-
Theg: are widely used ifli'ifljr' us. temperury ctr-elective

deviate; I‘nr heeiing cement. In addition te- thclr eit-

prm‘ed use 111' cum-neat hand-ages. they have heel: 111-

t'eetigaltetl us. drug-delit'en' s‘ch'tclefi 1L1 pt'tt't'itle

sustained delivery etf tintgtt III: the meme by the {‘tph-

tltalmelcrgist [2‘12]

Collagen is. 11-11:]er urted I'nr hinrnedieal applications.

it etcetturtts. Fur ale-cut 25% Eli the l-C-Lt'tl herd}- prfltflin ill

mammals and I5 "'11: mujc-r 'FI-TLI-[Elil'l t'ri'cttrttttcetis'c lJfi-fiLHE.

cartilage, and heme. lmt'tt‘trtttnllje. the seeetrdery and
teniery structures el' human. per-tint. tut-d bevine eel-

Ingcn .111: were stim'tiur, making 1'1 ru'tss'lhic he use uni-
hmihfiuulfi'fld enlittgen 1n the human beds. Ceiieeen
shields are designed he he sterile. dispetstthle- temper.

[try bandage i1:|.'l!1'l'.'5 thrt't cuttl'flrltt in the Hiittflt' Hi “It: I:'_1't"
and rtt'elect 11-11.- entneu. The}- are net upticttlis' clear
and reduce visual acuity tn the HUSH—111521311} range.

'I'heg,‘ diFier mainly 111 the source [If eniiegen. us'LLuII'y
belt-inc er pnrcme. end their dissultllitlfl time D“ the
[Unit-EB. ranging I'rtrm 12 re TE heuts. The dieseluttett

1itne is enntntlied during trrnttui'acturt: he varying the

degree nt' cruise-linking usually by eepeeure 11-1 ultra-
t'ieIEI light.

D. Inrrauculer Desege Farms

Dpthulmie products. which are :inlrust-tzti’ti inttt- 1111'.
interiur structures cf the eye primarily during flettlnr

surgery. are a spectul class that require The :tpplicuu'ezn

es' technelctggr I'rem pin-enteml. tii-Jeetge tunes in their

design. packaging. and manufacture- The des'eleptnertt
111' eytt1megalut-ituc {Ch-1111'} tetiuttis us It cernmtm ep-

puttuuislic tttl'ccliett ttt tit-theme with MDS htt't I'e-

tulLed in Elpiljlfilflll. cut this 1:11.155 11F t't-eulur ptttduct tu
inelude etsl'td metres and injectifllte {III antiviral. ugenls

atl111zit11'stered directly In the citteuus eat-its 151'- die

cLutsed previews-1y. tepicai and systemic Ltdminititt‘utidn

enlien litilti It'- HEhIE't'E the'rupeuiie cenccntrtttt-‘tne In the

vitreous 1'11'1'113.

flphthalmje curgert- has rupstlly Hd'n-‘ttnfl‘lti in the
last three decades-s. purtieuluri'y' 1tit-'iil't 1h: IIhility Ltr
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the surgeon to operute in the postenor segment. The

ophthalmologist can prrt'onn s'itreoretinrtl snrgery and

restore significant I."ntuat I'unction in pntients thh
diabetic taJ-rnplicalions. endnphlhnhnjtls. and retinal

tears and dcttichmcrtlt. Also. signififitnl advances have

been made in anterior segment surgery. espt'ieiaIiy For

cataract surgery, where replacement of n cloudy or

opaque natural crystalline lens With a plastic or silicone
intntocatar lens can restore 1.risual acuity and allow the

patient In achieve a significant Imant'cmcni ttt. his or

her quellty nl' ili't. 'I'hcsc technological ads-once; have

plated greater emphasis on the development nl' pm.

dacls specifically Formulated and packaged for in-

Iran-flint use. 'i'hrs has led to the development of

improved irrigating solutions. intranentar injections

yihccclasttcs. vitreous inserts. and Jntsnuitrenl injec-
IIIJ'I'LE.

Intrnrlr'tti'ur fingering Srn'rm'ons

An essential component of ocular surgery is the use of

n simulated physiological sotutiott to moisten and Ir-
rlgate ocular tLtsne on. the Liston-rat snrt'nne at well as

intt'aocular anterior and posterior segments oi the; eye.

Estcrnnily. the solution maintains a moist suri‘uee
preventing cellular aesioeatton. which ean inh'thii the

surge-ours ability to see inside the eye. The solution also

acts as a substitute for The natural aqueous intrnoeular
liuiti and aids in the removal ol' hloort and cellular

debris. Normal saline and tactatnd Ringer‘s solution

were used initially since they were d‘eflllable in par-

cntcral dosage form. hilt they lacked key components
rill. ocular fluids. [It the 196th a balanced salt notation

u-as developed specifically for ocular surgical use and

heeame wirtcty used. it contains the litre asst-mini inns:

sodium. potassium. calcium. magnesium. and chloride.

It a|3o contains citrate and acetate tone. which provide

some hatter capacity and n potential source of hi—
carbonate. it is formulated to his isoosrnotie with

“HUI-“Ltd! humor lflhuut HIS militant and has a neutral

to slightly alkaline physiological pH [293-295].

Balanced salt soturion {ESE-"J presided an on,
prayed ocular irrigating solution; however. as the

surgical techniques for cat-tract surgery evolved and
new 1ritrooretirral surgical procedures 'n-‘ere introduced.

larger volumes of irrigating solutions were used. and

surtocul operating times for tin: very delicate 1r'itreuo-

rctinal procedures can not-t- esoeea several hours. This

ttas pieced additional physiological demands on the

irrigating solution. and an Enriched balanced salt so—

lution tBSS'” Flusl was developed. The enridted prn-

tJlJt‘l L'Drtlititta The essential electrolyte comrmnents of
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BEE: with the addition at gltitathione [osiaiaedt uml

dcstrosc as energy sources. bicarbonate as .1 physio-
logical htifi'cr. and a phosphate httflhr system to

maintain the products storage pH in the physiological

range [INLET]

The enriched BEE formulation presented chemical

and physical stability issues not present in the origins]

H35 nroriuct. It was necessary to use .1 two-part t'nr-
rnulatlott in order to develop a commercially t'iahle

product with sever-1| years of storage stability; the ['t't'tJ

parts are aseptically coinhntoa jest prior tn surgery.

“a: two-part formulation consists oi' :1 large volume

purl containing sorllutn. potassium. chloride. phos—

phate. anti hicarh-onatr components at phys‘sologinui

pH and osntohiity. The second part contains the calm

ciurn and magnesium divalent tons and the otticlirea

nintathionc and oestrose in an acidic ent'irtinrnent l'nr

tong-term storage stability. The smaller—volume second

on H has a minimal httfl'er capacity and, when added to

the litrecr—t'nlurnc first part. does net significantly

change the final products physiotng'cal pH. t‘tnee
aseptically eornlainerL it is stahle for at least 3-1 hours.

although it is Iahelarl to he uteri within in hours as a

sterility precaution.

Presiding the product as a two-part system was

necessary to overcome the physical and chemical in-

cnrnph'rlhilltirs inherent to the final composition. lili-
cat'iionate is stable only in an alkaline environment.

while glutathinne and dextrose are stahie in :1 pH range

uFahou! 3-5. IZl‘onsitieration Ihas also given to u-hieh of

the two parts should he the larger t-nlLu-ne in the im-

gation bottle- since inadvertent I'ullure In mm; the [In-n.

parts prior In use could occur The large—when:

component contains a hiearhonnte saline solution at

physiological pH and nsrnnlaiity and Il'ttlH would lne

more tissue compatible than irrigating with -.1 hypn-

osrnotic net-rile pH solntton

The IaJ‘ge-t'oltntie part is packaged In 'i'ype I glass
I‘ll' bottle and as each can he aiitttelatled steljhzed The

quality of the glass is Important to present lent-hing of

silicates. ttlhicli can increase pH during. auttselnt'mg
and storage. I"t'r parenteral grade ruhhcl stoppers must

be user] to minimise cotton and extraction. Type i

glass is also used for the .nlaitiin: part yi.u| with u
patchtvtEru] tirade rniahcr stopper. The smelter-volume

pa rt is add-ad aseptically to the largei'rI-‘olusne oontainer
Via a sterile transl'er needle

lt'llr'aL‘Icnlar irrigating striations are required [in be

prcsmatn'oi'rcc to present toxicity to the internal

tissues oi'the eye. particularly the corneal cnduthelittm.

lens- and t'clina [293.399]- These prod acts are intended

I'or sungla- us: only to prevent tntrao-cular infections.

*
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1115-1

Which 1.11111 1111 1Jifii1:1|i[ 11.1- lr-:111 1.11111 seriL-uiiiy lhTCillt‘n

sight. I11 all-1:111:11 11.1 bring 1111:1i11, [11:11 1'nL1111 111:

11111111111113111i1. 1h1111'11r1: I'CIZJLI'iFiI'lE 1111111111 11111111 1111

inicttiml 111-Fl] 1111 11111 1111111111.

11111111} irrigating Suiulium‘. 11111-1: EIL'IEEL 1.111111111111111 1111121

1.1111: ifliricd 111 111: usual 11'11h11111 1111: 111i11i1i1111 111' 111111
dnlgs. 111.. 11111 111 11 deliueu which. Humwr. 11.11111:

drugs 1111.111 1.1.11 upiIIEpiu'im: 1111: .111111Ll L11 1111: irrigating

1111111111111 111i1.11 111 111-1131:131- 1111121 used 1:111:115111213 [1}..- 1:11-
111-111:1 ELI-11.1mm 111 111'hi111'1 111111 11111111111111 pupill1111' 11i-

1111:1111, thrilimting 113111L1'111I LII 111: natural I11111 1111121

11111111111111 LIE 1111: 111111111111:1i-: Intramular Icns. U111: 111'

11111111: 1111111111ch 1:11i11111111111111 111_1'11'1i1:1111 1h11| 11111111111

11:111i11r11 l1:511]1i11=. 1'11 111111iu'u11 111 their u1:'111i1; p11 .11. 1h:

1111mm: 1111 [1111 1:]:ri11111'1h ri1111: addiliw 11111-1: ham 1111111111111

111 he 1hr: 11111.11: 111' inir111u111|111 1111111111. 1:11:11 1111111311 i1 11

film-111.1 .11 111111111 111. SUD-111111 1111111111 irriguiitm [3110].

FDA has 11111111111111 1.1 gentrii.‘ 11:11111111 111' IJ11: 1:n1'i1:111:11

HES prnduul. Th1: gentrin: prpduut i1 1:11.11.“ 1'1||1:111 1111131 111

1111: finhl 1.1111111111111111" 1111111 111111113 11111 111111 1111111. T11
11111111 1|111 111-1311111111r‘1 1111111111111, 1111.- g1:l11‘_'111: u31111 1.111111111n1

L‘Lll'l'iFlL'lS-jlililnfi. 111 1111: 111111-1111“ |'111mu|111111nfi. I111: IHFEL'I'

mlumc 11111 is 11H acidic 311111111111. 11111 11111 53111111] 111111
11 11 l1r1rjil1i|i.1-111 1111111111111 1111- 1111L1i|i1_1' 111' 1h: 111111111111:

1.11111 1-_liLIluLi1i11n1: 1:1.1111111:11:n111. II' 1111: 111111111 1'11I11n11: 11an

is 11111211 111111111111 1h: 11ddi111‘111 11F 1h: 5131;111:1111 pan. the

1:11: WI“ I111 1111g111111 M111 1111 1111111i1: 111111|1l111iui1111111111
111111111111.

Inn-11111111111 111-111111111111-

‘1'11131 iii-111' i11j'1:1:[1.1|:1l1.' 111131131: I'm-m1: him: been fiThEEI-fiflaii‘y

111111-1111ch 111111 11111111111111 I111 I-flfl. i111 ”11111111111131 11511

H11w1'1-cr. Ih1' 1111111h11|11111111g111 use:- 1111111111111: pur-
1311111111] 110511111: [1.1111111 1L1 1111|iv11 unliinfcctivui- mrli—

11151111111111. 11nd Ell'itfili'itiii: 1111111111211- 111 111111111: hlghcr

I|111r1111111111 1'11111111111111i11111 i111111111'ul111'ig. 111.1111 L'11n ur-

1111111111- 111 311111111111 11}- 1111111111] 1.11 11111111111; 1111111111—

1111111111. T111111: 1.1111111111111111 1rr 11H'-111h1:| 11111 11111-1:

11:11:1an 11111111i1n-1 11.1 [11111 nl‘lhe ph1111i1111‘5 1111111111

1:11 11111di11'11111. 111111111111. “11111 111-111111 1111- 1111111131 1111-

1111111511:n:11 111: 111-1111:11111u11cli11111 111r rctrnhnlbur 1njc111m|1

and 111111111111 the}: inj11111111 dirwliy in 1111 1111113111].

FDA 11p11l'1J'1'11ILI ihtruuuuiur i11_i1:I:1iL1111 i111:lL1111: min-
[in-.1. 1'1111.‘1'.111l1.1111i1‘:1- 11nd 111111'n111il1t1'c11111. 11111I 11n 111111111111]

1111111! I111 I1111111'111111I i11j11111i1111 T1111 11111111111111 |11-
1111111111111 1111111111. 1111111111111 1l11i1111111"1 111111 111-1:1-

1-1I1:]11'.1|i111: I:Mi111:h11l"1- 111': InJI:1:I:1:1:i 11111.1 1I11: 1111111111111

{"1111th 11 1M 1111! 1111' 11111111111 111131111 111 111115111111 11111

11111111 111111 :1111111' 1111' Eris 111 1111111 1h: impl.1n11:11 1'11-
111111¢1||fl| i:'l.'LL"i. Curluuhul i11 l'11n1'1u|.'11111.i In 11 H5125 1'1:-

hiL'ic in 1111-11.- w11lcr 1111 in11111111n 111 11 phyainlugiml 11H
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LII]: 111 111.

and 1111111113111 111 11 rubbcr-1111pp1111l 1111151 11ml. 1511:1111

:1I11h11lin1: |1111111'1'1_1'11111'111111 11111111111. 11111111111113.11111111'121111
With 111111.111it11] ii: 1.1 111'11-1'111111111111-111 vial will: 11 m111:|iFi-11:|

ESE 111111211.- In 51ml: 1111111 1111 111j1:1:1i1111 In 1111: “1111111

11111111111111 T111 111111111111 11 11111111111iLu11111111111 1111111 111 U111:

E11111 [11111-111113 1111: inlnHJuccd i1111r 1111.- HIETiEEL' 1u11_.1:in_':-1|

livid. 11111.1 11111111111: r|11: [111 mm} [1111:11113: 111-1| n11.1111 11111.1:

11 1111il1: 1:111:1'ir11 Thu: 11 u1111n111111l1111 1111- 11111111111:

DJiidE sterilihtllliun ul' 1111: 11111 in .'1 11111111111| 11111211111131};

111111111311 l:|1.'11 111 prrmcablt 11:1 1111: 1111:111an: $1111 111.11

pmlcutiw: I11 1:11n111111i1111111111 111'11111 1'111I 1111111 111- user.

Fifi-1111111111111

Highly purifird 1111111111115 111 11111111111 h1'11lur11111111 have

Mann: 1111 “1111111111111 111-ul111 .-.11rgi:1.-11] 11111111111 [11111111111

L'If 1111-11 |Ll|:11il.‘:111l 111111 11'i111:1111:|1111111: [111-1111:11i1:11. Till-'31 1111:
“111-1:11:11 inln 1111: 11111131111 1131111111 111' 11111 111': during

surging 1111 11111111111 11111111111111111 111111 111111|111111111i1111 1-1'

1111 [UL lruhuculmfiumy. 111111 1:11r111:ul ll'unxpluntuliun.

T111} 311* 111-111 1:11:11 111 11 11ur111111| 11111 in thc 1111111111

111111111 during 11:111111I 1111131131. T111111 1i11111iei11111i1'1'11'

pn‘lb'id-M 11 1111.113h1111i1ul [311111111 1111111111111 H's-11111 .111I.I 11l-

E11'1I-‘1'1 l|11.' Surgufln 111.1111: 11'11111: I'111 111:111i11-u |.'1111111 I.-1.'it|1 111111

11-11u1-n11 111 1.1111111111111113 1111111111. 111111i-211I111l11 1111: 11111111111

:Hdmhclium. i1 11. also 1111111 111 1.1.1111 1111.- II'JL 11111.11 111

1115111111311 111111 1111111111 L|11: p11lcnti111 I111 li115u: Liurnagc

11111.11: imnlnnlnlinn I11 1111111111111 11111111111111 1111131111. il 11

used I1:- 51111111'1111: “1111111 1111111.- 1'111111 1111- 111111111 11111] 11.1. 11

1.111111111111111 11:1 11111111111111: 111111111. 11u1111 111 11 1111111111111

1L1!in.11. Eli-11:11 inlL1 film-'1: inr 1111111111;I'1n1-:|1L 1111' 11111111111?

111.1111: mulcrinl is usually 11*m111'111l 111 11111 11111 111' 11111

5111511131 111111111 11 111113. 111111: 111-11111111 11.1.1.1 111 1111 1111111111

[1111111 1.11: 11111: 1.11111 11.111 1h: 1'11111:111i.'11 11':- 1:11:1.'11.11: I11?

Sudiurn 111-'Illu111111111: 15 11 high 11111111111I|111 1111113111

11111111111111111'1111‘ 111111111 [1 11'i1111lg' disirihuted 1hruug|111u1

1111: 1i1111U111. UT 1111: I1111iy 111-1111i1111-1I11 111111 1111111111111- 1111:

'1'i13111111111111i1.‘ 1114111111111 1111111 11.11 1111:1111” aurgical aids 1111:

11111111111 1'111121111n1 1'1'11h1 1111111111i 111111111- 11'hi-1h 11111 highly

purified I11 1'111111'1'1: I'u1L1ign 111111111111 1111121 1111: [1.1111111 [11- 1'11:

nununtigtnit 11nd n11111111'l111111n111111'1' in 1111: 11111:. The

piinhcd I'r1111111n 11 1'1111111111111311 11.1 11111111 :1 h1gh 1111:111-

|'.1.~i-li1"11{1' 1.1111En11in1111 1'13.- 1J111 inlcrpiug.‘ 11I' 1'1111|1:1.'u|.11

wright 111111 1:11111:1:1111111i11|1. Th1; 11111111111n 1'11 packaged 111

111511115111111; 311111 5111113111 which 1111! 111111i11111131' 111-r-

ili.'-'I1‘11 111111 .lsupiiuall} 11111511111111 1111 [11111 111131 11111 hr: 11111111

in H11: 1111:1il1: surgiuuli F11:|1_| 1H1:11|11n". Prr1‘11'iu; "_
Amuse " 1.

['Iliindlflilill hull—111: |"r'i.111:11.1.l ". DuuVifiL‘H i1 dim

L1.-1L"IJ. i111 1:L1111|'-1i11111in11 1.1-11h indium 111-:1I111'11n1111: 1111 11

11112111111111 11l1'gl1:11| 11111 11 1111111113111 11i1§J1111 11111121111111.111-

'-'r'|li1:|i 1111111 1.111.11i111: additional Ii1111UI: 11111111111111"
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Dpltflutilttic Phunnlceul'u'll Huh-cl!

during the ItTlEL'tllt‘tt'l 4nd netttirutziun :tttempttnymg

phnenemulgjfi'tltien. |I enmmnn mmmfi. ctt' retttht-‘ing

the elttutty Lirjr'fililnll'le tens ptlnr tcl IDL Intjtlntttttttnn.

Nttnpyrngenit: HulUIJUJi: HI- tttL'rtII: It'gdruflprupyl

melitt-leellulutte urn: :tlmt used :15 tteulnr nurtgicnl t-tidtt

litmthilr Ie the vteceeteetiee tn ctttttrnet enreety

[{kttL'ttut'l] 'i'het-tt: Juhrieunlt. iH'L' 'tlJFIIL'Iifi'Ltl‘n Blusfitlictl

Lt:- eimdhcrems l't-t:e.1tttie they are Lewd ttt L't.‘.I|:Il the

lflt. pnur te ttttplttntutictn and the tips {11' tittt'gtettl inv

tttntmenltt pnnr ttt ttepiuylttenl inniile the eye. This it.

the same eellulusie mntet-irtt hut in rt highly.- purified

I'nnn, setting at. jl. t'ttcettt'jt'tng ttgent itt tel-rim! ct'cv

(Imp-1t and .15 net. 1"}th r.'-I_'uILtI' luht'it'itttt. Smut: it it nut Lt

natural] pith-duet, i1 due-r. net httt-ie the antigenic poten-
tiul of the ether Utscuelttttice. [t cnn. tn: Stu-ted '-||; teem

lc'rttperttture. 'A'l'l-EEEIL the tic-Ilium I'l'_r'i'l|UfL'lI1I':I|.|.' tall-IU-
[tutti imittl he Itm-reclt in the ref'rittentlttr.

Ittrrett-itt-eel' Im'ectimt In“! .I'nrpl'rtnr

Antivirals are used tn treat the net—Ilet eequelee cfi'

AIDS welt 4h CM‘t’ net'nttt'et They we treated wlth

systemic :tclmtnitttntliun. but with. the need fflt‘ higher

lmmhzeuj heuinr tlterttp-euttu etmeenlruttttntt. prtttlueLIt

have been det'eluped ttntt :Ipptm'ctt t'nt tlircel attttntn-

istrttt'ittn into the vitmnhh cavity.

M1 tlttttl't'tttettl tmru'lctrtt Etilfllllilt'lil'l]! gutteteim‘ir was

the hrtt :-.Lhch tupltthtttmtc rtttttluet tlct—clnficcl and Ian-

;imt-eel. the CMV retinitis th’itt-esert " . el'. Seett'en 6 em!
Fig '3] The filcTth tmplttht is H tablet. L1r gumtclt'tI-‘tl

with magnesium etcnrnte nnd itt cunt-ed In retard drug

Tel-2am: 't'r'ilh p-elytintrl el-cttltttl and ethylene vinyl

acetate path-mere tineh Lhttl the deth when Eutgifilil}

intpltmled ill the vilren L15 cavity IEIEHH-L'H drug met :3: 5--

111 Ft-mentlt period. 1I‘i'l'tcn the implant it ‘r'ititJt'llly eh-
:tert-ett tn he depleted. and based {H'l clinicnl t'rltecrtn-

[itJtt 1.11' the l'lIrL'IEr-EEHIITITI DI" the dlmS-E. it in surgiually

rentucet] anti rcplttcett wnh a new implant. The im plant

It E'II'IH‘t-‘LI'JL‘IJ Ltt Lt zitet'ile Tt'uck package nntl cflnlulnf- t1
tutttre nth fi'tr httntjlirtl.l ptitJr [1.1 and during itttplatnhh

tier: H'- thet tlte nttlt'rttet rcleaee FH1L' cantrulline cunt-

mg ea nut tint-ringed. hISL‘L pteceutte nt. tnr hnntlltttg :ttttl

titfipeiett] it!" JHIIHEDFIHLUE ugenlt. attuuid he ”been-ed.

A new hltll't'it'ttl agent. det'elttped. Fttt' Lreutmcttt ul'

[“ht‘v' relinititt. can: he fidntlntttcnetl ht; tntntt-ttrcatl in-

quttt'llt. Fnrmit'trtten tttttliuttt ih ll ttltttttpltcu'hthttrttle Gli-

gu-ttueteetide that mhihttfi CHEF repiiL'Lttittn through Ltn
unmet-tee rrwclmtt-nt-nt. It I5 l'ttrntttlttlecE as :1 51ml: :Ind

preaemuit-e-t'ree telutien end ettpplied in tingtc-nse

tin]; tH-‘ilt'tttrtrnr: “ '|. The nt'nduct iti .ttlmitttstmcd directly

mm the i-itrehetr cut-111t- nemtcrirtt tn the ltmhui Ihrnugh :1

F-It—gmtgt: needle- Thin r-ret-etl ute 1.:Lt11 he perl'ntt'nct! nn an
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uutnutienl hittii-Ir--ttl1 tttlt'nnlnge mcr :Ln Intret'ilreul

device. which Ill'litll hc sutgicttlhr Intplitntetl Lilli-1.1 rc-

mnveel. 'I'he frequent? ttl'jn_ier_'1i.t_ttt- batted htt the L‘E'tttecul

itrugreetinn ml" the thematic. itt E'lt-‘Cr'; 1-4 weeltea.

[3L CflNTAET LENS Iii-“IE PRUIJULTS

Contact Ifnfifl nre t'nptiett! device: that are either Esth-

rieetetl FrtJ-lu prel'tntnctl j'r-t'rltttttcttI cur Tltflljr'l'ntl'tmi. dur-

ing lent: mttttul'ttelut'e. The Ittttttt purpose 11F mitten
lenses it- 1I.'| mrreet defective t'isiurt. Fur [hie uppi'tt'e-

then, the}. are culled mum-rte J't'Ji'l-r'ti'. [Innttttt lenttefi

med medic-ell}- I'm- the treatment of certain CUIIIEILI

diseases. are called humid-lee .I'E'HJI'IE'E.

A. Et'ttltttian nf Chutnet Lune-ts.

In IfiElIB Leenttttttt tttt Villfil eemxtvcd the mince-pl rtt'
the rnnlitL'l lens. It was net until it-il-l'.r that telet'ttl

contact lien-tee. were fhhncated h'_c Dr- .J‘t. E Ftch- LL

physician in Eulich.‘ I". .t't. Mueller? :1 mnlter ed" Freet-

theltt: eyes itt GL'rttlitrlj'.‘ and Dr. E Kalil. :1 Ill'l‘lf'tillllltl'l in

France. Muller. flit-rig. ttnd Gyen‘y Ethn'ettted CL‘JIIIHC'I.

leneet made frntn pnlytnethyl methtterylnle tPh-‘IMM

in the latte 193th. K. Tncnhy filed the [talent litr mutt-ct

lent: due-sign in lint-t; the lenses were mnde nt‘ Pit-1M9.
ttthlertt-tl HER]. Althnugh they were Suit: and ettcctit-e.

theee lenses were Ltnit‘tnrn'uh.I unenml'ntmhlm Ihue 51.11.1-

preesine their potential use fer ctrntect lene weer.

Lumiere: made t‘mm petgrltydt-ettt-ethyl tnethtter't-intc
[HEMA], err-weaned 5-.11': Itl'lliflt ctr hydrtJ-philit: Etnfith'.

were intreduce-tl ttt Elfin. .‘Stttec then. significant tech-

netletgtet-tl advent-:5 I'LiH-t' been made ilt bene mttteritfli.
lens fahrieettinm rtnd lens rletttguu [303]. C'unseuuetttly.

.-J phettuntennl grewth F“ Eerie wearers neeetetituted. the

need fur. 11nd devehtpntent ni'. Jeni ettnt products.

Tendnjc. ngtd lenses. made I'mm l'l'l.it.lt.‘l‘i.i.l|'h phl'y'ttt-Ettzed
with PMMA and 111 cnmhtnutjnn with 't'flfifl'flh ttiluct-
.llntL'ti end I'luumcttrhtttta' :Ite ttt'ntttthlc It: meet the

[timed eat neecht hi' lens: wearers.

B. Cemnnsitiltn Ill-r Cumaut Lenses

Centcct lentes :tre tit-entity Classified uti FNMA. rigid

gas-penneuhle IRE-Pt. and weft nt'tirngcl [Hi-Shim

Iensetf. [lye-5 may he millet} tlurlltg jtitlljr'rttttt'tzttltfln tilt

after I'tt'tlt'i-rfltifll'l [4:1 imprtt'ce tent; handling m“ In citenge

the min: of the tenant wcttrcr'tt eyee. Lenses made l'rm-n

numerntttt putt-men: ure ui'fiililblfl ttJ-dtt} [30-1]. in EDT:
hydmgel ten5e5_ HFMA Elfi- it enmtt'tttnl'; ut'eed ItttIt-rttta

mer. lluwet'eh 1L1 it"rf'it‘l Infringement nt'exietine p.1-

tenttt. munfe eemttnumcte. e.g.- Ittictltj-‘I metltztcl'ylic thfl'd
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Dr '4 him-d nil mmttntm'te-m, .Lt'c Lttinti. Cnmnnttmefi

pru-IJ uee changes In the 'Il-"ettn cdnleTtt er tnnte nature of

lenses that it. significantly diFl'eren'I Fret-t1] HEMA lenses.

Fer exemple- additien tit‘ nery'lie acid in HEh'IA irt-
creet'efi the Witter cement and int-tie netute el‘ lenses.

Sum: Ienttett en.- mettle Frnrn rl-‘l."i]'|}'ll‘,t].-'l'r|:l]:idflnfl and

have high water mntente. title]: leneee hat-e pun: :tireti
[l1.'t.1 ere rnueh target than lee; wuter enntent lenses-

i"rt‘lfis-|Inl:ete- eueh .nt etltylenegtyettl nimethneryletn

:tntl ittitlttldtfi such an benzy'l net'ettitle in npprnprittte
.tttlltJunltt. Lttt: added l'ttt’ [idly-utterirutinn Lll'I-Ei tn ncltim'e

dcfiirnhlc Ili'tjtfiit'cti .tntl L'herttitztii [trttperr'iee Recently-
eenteet lenses made them HEMA and etljeune were

made available. These lenses eetnhine the nmpertiee el'

hydrngel ttucl gashpet'l'tlenhie [Italy-merit [31353. Table 5
gives it liet ct mennrnent. eetnennlnere. und emet—

lmitcn. ultmg tit-1th tltt'tt effects en pely-mer properties
In IEIflfi. Fl‘m ntthli-thetl e elmifleetinn fer selt hy-
drnphilie lettees. batted nn their water content and ionic

netttre. Ciruuplngs for sell lenses end their generic
nuance are ii'ilfl'i tn Table 15. Aden uete levels of neygen
are necessary tn ll'tninluin nttrt'netl enmenl mental-linen

IF-t'lh] Lensee tl'ml 1m: pently designed end wet-n

Memighl deprive the enrttee nfmygen. mining ctlemu
[let]

Getter-ally- titty-gen petrnetthiltty l'nr eel't lenses i5

eeeeptnhle when wnrn lH'l .-t daily Eli-15in. Hypoxia rt:~
leted said: efi'eete such :15 enmeel swelling. eplthetinl

mtereeyete. lnnhul rednent, neetteeenltttieutien, epi-
litelitll tHJiyn'tegtllhlfiTn anti hlehtt are well Jenner-rt end
rndinly tlifitt'UEd with etttended ennteet lent. went.

Reeent tlet'elenntent et' hydrnphilit: eilieette hydt-egel

n'ttttennle cuntl't-intfi the high tntygL-n permeability ni'
siliceee with the Eflfld water end Len pennenhility t'Il'
hydrugele Teettltittg in nute‘ptu hie extended weer lennee.
'I'i'H: eny'gcll tgeel innfimifieibilty' tI-F [Ilene Jennie-s. i.-.
greet-e! than all ether ttvttiltthle leneee.

Cent-tel: leneee tttede l'rem Phi MA nteteriele ere

tr'it'lttelly' impermeable tn gztfiet [3113]. The PMMA

lelnee are alien inflexible. ntueing dieeemt'nrt in :5 large
percentage of Individuals while the lent: it: warn. Dur-

ing lht: lE'ilflz-t. lemee wen: made l'rnttt either cellulnae
HEEL‘IIE buly‘tete iCr‘tBl til] silicunr: elttti’tnmer. AI-

thn-LLEJ'I enml'nrtnhie nntl Henjhln, eneh Iensee ttceuniw

ill-1nd lipldfi. 'l-ir'L'L'E nnnwettuhle, 5.1an adhered In 1h:

eetcee. Several repel-ts dettttling dilheulty in removing
CM] and etlteette lenses; appeared in the published
literature [3391. Lumen mtttle l'rttnt fluereenrbem enel

'il'l 'itJH'lIIlLL-i ct‘lmb‘intliionc L'tl' fl'IJUTENJlri'HJI'L :t.i|it:t:tt'|i:I

methyl methneyltite, untl .il.1:r].'i:lt.' eetel EIEI; etirtently
uvuiluhle. Dneituble planet-lice hi there leneee include

”Exibiiitjfi nettehility. tlrtd. gen; lt'nrttin'tifinihiitly'
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Grunt-ting rt'lt' rigid gills-permeable lenseii “cl-LE pnhiialtetl
by FDA in the}. The generic names and titty-gen per—
mee hilitiee cl'rignl gee-permeable tRGFl lens Materittls
iit't: prtwided ”.1 Ta I'll-it T" [3W]

C. Cnmptientlern nf {fennel Lent Wear and the
Need for Cite I‘m-ducts

Lens design. user enntplrenne with ntannl'nemrefe tn-

etJ'Ltetiens. hygiene. eny'it'nnntentnl cundilitmh. rtttttt lit.
lent. materials. and tear chemietry are the majnt eunsee

cf lent. wen: eumplumtinne. {TemIilicutiens uwing
1cI letL‘. design. cflm'piittllce. hygiene. entl'itttnmemttl

cenditiens. and peer l'tt tire beynnel the seepe- ed that
chapter and are nut El'itlctll tn tin understanding til" the

ecneettte required I'm the develupment ut' mire pre-
IiuctL-t. i-Tewet'et. ltltewledge ef tear chemistry Ly ime

ptI-rtant tn mtderetundine the enmplex ehemient

intemcliere between leer cttntpettettte untl eentuet
letieee. The tear film ettn be hreedly divided inter three

distinc1 lnyeti: ltptde. uquemtet end rntteirt |31|J Each
Iuyer Ur the tear film perinrtns tt specific tenctien- The

muet'n Iflj'et' 5'1de and entitle; the itytl rttphnhie crime-.1]
ceile uni-i extend: mm the uquenue lnyer. The netteeut
layer CDIJIE'IitL'u 93% water anti 2% eelide. Dismlyetl

eelide in this layer are piedentinutely the electrolytes
[He '1 K'. C“. M331 [‘l'. and Hf‘flfl. mini-Et-
brclrnly'tee tLttett end elueneel. end tireteittn Mnjut

pmtcit'ts itl rial: tear film are presented in Table :i.

The lipid Jill-'12:". which nil-nettle eal' :hnieetetnl enters.

phnenhelipide. ntitl tng-lyneritlee. prevents and reg-
ulates eqeeeue ctntpnrtttie-n from the tear film.

Cumpttnenls flll lit-3 Tee: :ltlaeh 1t: ett-ntttet len5e5 hy‘
elethunlutiil: fill-ti. Filn tier W'nnls Fumes. ttl’td hlliitl up [u
fenn depcsite Depefiitt en the eerlhee etttl in the lenr.

mall'ie J'r'I-‘ly EEH'IJIT III reduced yinuul ueutty. trnttttinn.
end in tie-me instances cerium. neulnr enmplietttinnt.
The enmpuntiLien nl' den-units enry' milk til

the etrl'nhleeily' t'tl' :ttt tndlcidunl'e eeulur phyetnlngy-
pclhtflngy. Ly'ttnityme is u majttr camp-merit DI" eel-H

lens depesite. Gerri-tile l'etlnd en high-entereentent

i-Gflit; hit-trees. HIE]. II."..’||:citlttt [Elli] nntl liptdn 1,114] are
infrequent eelttpttnenltt u-f depnsire. neeurn'ng :t.-r tn:
weenie Suite. Organic fifliifi. an es an element nt mixed

dept-3th. at as II enmhtnetinn the-reel" lllillhl.
Lentieti ere unwed “: .1 b‘EIZEIIJIJ spectrum nl‘miemhee

during net'tnel net-tr end handling end heenrne enn-
illlllintlidd relatively quickly. Fttiittre lL't ternnt-‘e mi-
cruurganistt'n ellectiy'cly I'rern Inn-tee t'tttt ctttttie lHL'lliilI

Inl'cnIItette. fleulttr infectinne. pin-tienhttly these mun-ed

h}- pnllltrgenil: micmhee, :ueh int i". nt'rttgt'itnxn. ettn.
teed Le 1h: Inst: er the infected eye it lel't tintttetttetl.
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flp'llthnlmil; I’harnnlwullrnl I’rfldurb. 4.5"]-

TiIJIL' 5 I.'~in1.11-:-I11v liwll Munnlln'r'i. tumult-Lumen. .1ml L'rnhh-lmkurvII11'iIrII-Iut LL'IH I"n|_-.-:m_-r1

Nulnu .r'khhr-ct'lnliun Lcm j'll an-rlich

.IRL'I g. In acid .55."! I'lcfilhllll'l.‘
]'l}'IJF-II|:||'|.|]3EUI‘_.-
pH nuns-Jamil}. -.u:|-J.I-..'

' RufiLLlthy iu-IIL-Eitlly il'.[|."|'.I-\_'l.l.

WMI paiulli'rul'. i'h.lrm1 IUHT
mmpnm-nl-

'W'fildhililfr

BLI=._I.| |!1|t't1'lila.'[f-LIIE.' HWr‘L Smith-5F-
Fluuihihry

HFLFFUFI'IHL'IEL'LH' -1||ri|k'!"‘|:r‘1l.l'-
WclLahllily
Illa. lr:Lu.~i:I1:5.lci'niILL:-.-

{CHAN-.1“: nun-Lian: film-m1: ill-"LII 1:'|:I1i|'_I-'
'L'r'rlluhilily
{jiLE lmnfiznwxihilstv

Phyfiicul .~.l:1':rI|.I1:.
[.‘IIImclhul ”lunar: ”Ml-i H}'¢.1ILI-|'Ih13ll".\jl."j1_'r

Wumlwiln}
Lin-1 rer-nrlisxilulflgr

I'I'l}"‘il'!.':.|-| slut-filly I

[liplwnyl ~iI-.-'::I|II.' UPI”: Hydrflpiluhlt‘li} :
Wcs'luhlliq
Cm. :IIJJLLII'IiHHLhIEIi'IE.

Huh-5mm! filiu‘hillr]: .
F1l1m1y.lw_-I:Iu_cl ”inhuman: EEIEMA |-|u:~:|1'|i||l:.' !

Salim-m

]-[:.|.1ru|:'-|:-.1hi::ll:~'
"r'I.-.:'.IrLl1|lilg.
“in II :II1.-.I'I'II'1-.1|:=i3il'_n-'

Flllyiualc glycol dinmlhnurflair Elli-IIIM.-‘I. Itydl'uplmhiclu
erlilhllil'u

film-run} =_r|u|_h.|r_'|'§. LIIL' {Sh-13'. Wcllubliily
flu:- |l':l|‘I!-;l1]i.h-\.i1'li]ll'\_~'
Hydrnplnlitflj
Murhlnu;ll'li|1lgr

|-|,L||m.f.~1:1l'.5-l ||1|:I|1:|L'r_l.luw HEM}. E-'lfl:|.'l:|il'.
1-.'.-'-:It..=a1:~llltj.
firm Lmnfimmihim}
Hum-mm

I'u‘LI-.:|1'.rIL1:II"|:|II[\.

Mc1|1:u.'|_-r£|c: .1le MA “animus-'1
h‘l-CIIL'IHL'IEill'IIIII}
Wcmlbihty
the. :raillmlififii l1L|I1_-.

I1}':,Ir-:'-|'I1!I_Ihin.:ilg.
Mull”: 1|Iulh.n.'|'[.'|.|1-:: MMA 11'.er M'Hu

Mmhincnhiilf-
“'utldhllllf.
His-u 'Il'ulllhl'l'Eil‘L‘C-Ihjlilfl

I I In I rvr-pl'ulll1icilg-
Multnlphuml ail-nun: MP5 Jlfi'clmplruhitil}

Rina lF.lnhl'I'!l-.-EII|."'IEilf-'
Mtlhwl 1. I:I'-| NEH-«mu- H 1-"3 Hyll'r-plmbhfll}
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fable 5 ‘IL-IJI'IEIIIIJEflI 

Lang H II.

 

Hum:

.W'ul-‘int'l pytrultdone N't'l"

Silmtuut'l Incthttt‘rylutn: EMA

Abbreviatie-h
Lens rururntrtne: 

Gut tntnsmtssihil'tty
l-Itdruphtlit'ht-
Wuttutu'litt-

Mneltinetthility
C'Lrlel'. elurjtt
Hitrtltteeti

Wetmhtltty

Litu- tturttmirtethtlitlt 

TIMI: ft ['DA thupiltg l'ttl' Seth IIytlmpitilh: Lemur-t utttl Generic Name-e 

Grunt-i |
Lirw wtttt't' if. Sil'thJ-m
ermine-mt: pfllfl'flufi

flrnup I

High tt'uttr 1 :1 i'.5U"$l-E:fll

nnninnie pelt-mete

Tcfilcttlt HEW-in] Litlttfih'un flTllu-a]
litlttfiit'nn B [T'J'Da'h]
StrrlllE-zln ['H‘rul

"t'il'trflmn .-'t. [HEB-lull
StaJ—Jkfllt nat- {TH-bl

Kyftlfik'utt J‘t ibT'l-h]

Tethlfilqntn A [43%]

Citul'tlmu {3 '13.]
Dimelilceuu .5. Lillie]

licfiicnn A 14.1%]

Her—alien“ Ii (43%!
-' F'huttilllut'ln A tenett

littLI-l'tlmn |3ti"f.]
1 Pnlymaentt r33?“

Mufilctm (33%}

 

Gteup :4
Lew enter tn: Hunt-[:0

ittnil: pelt-men.

Gmttp 4
High wu'lt'r L} filimHam

tattle poiyttten: 

Etnl'tlmn H.111] Butiimn .flt tfij'let

Bufilmn .-'t. H514]
Delltll'tlcun .I‘L HSEM

fitttntt'tleen .dt [-1'.‘ “ii-i
l’ttenttitcm: .fl. Lieu-t.)
Dculilmn 1-1-1111

Metl'tlemt [Flint

I'efl'tknu IT "-LI

Etttl‘tleun. A (53%]:
'Uc'ttliicnn f I;.'i:i"«1.t
Plttnfilettu H eff-"eh:
Tfilr‘t’tfilwn l3 [fifl'ri-l-
llrlell'talllmn 155%]
'tl'ifiicttu J'i. {SSH-l

 

D. 'I'ypeet u! Lens Cut-e ['rttduL-ts

Contact ilctte eure preducte can he divided inte three

caltgt‘lt'lli’fii cleaners, disinrflttttmr. tint] lubrtcunrs. lmr

prepetly L'FE'EJHIEIII lenmfiean t'it'lJtiI! dieenml‘urt. tnitatiutt,

fleet-earn: in visual acuity. and giant pttpiilury Litm-

.lUflCtt1-'itt'fi {UPC}. This latter eendttien ulten require:
dieeenlfltumiun ni‘lent ‘r'r't'filj‘. u: ltuzil until the eymplmm.
CiE'ilt‘. DCTMEIIS cull elee iLL‘IJLLEI'IIllifltt: preseJ't'atit'n-s frat-n
lune care I'H'L‘ld'ulllei and prudent: tetieity and [Jun an .15 a

matrix [er miernntgnttitm utlucltmtnl tn the lens-[31?].
Titus; clmnlttg with the :emm-ttl nf sttl'facc debris. but

firm per-cute. :tnd mntamrnatmg mienmrgumxms :5 en:

:tl' the must imfmmlfli fittipi eenlrihuting II._'I the tuft-t},-
and efficacy ttt' Hueeeesl'ul lune wear [3 ISI.

Daily ell-tuner:- und wccltlt- ClL‘filI'ILll'b inn-.- em pleycd te-
L'ltriu deposit: that neettmuJat-e L1n leneee dunng lturtllul
wear. A He! ufelmmtttg ugenle cummflttl}: umi in daily
L'Etilncfli it pl'm‘ided in 'I'qhie '9. Single cleuntny; agents
Hr mntbittuliunt nl' elettttmg dgdnltt mzlt' he used in :1
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cleaner- HUTlhtttthS}. fiul'l‘lflEE-JIEH'IFE ptzt-lymttrttil.
salt-enHI-tl. ittui Cumpltxtng :tgemrs} chateu l'ttr cleaner

l'enttuletieee must he tumble el‘ Suluhiliring lens de-
n-eeits. etnd meet hate Jew tmtetien potential. They
must he rinsed easily. leaving tier].- lutt- nr man.-

deteeteble residue levels en the lcne. Merit- prememe
thin centric! lent wearer: experience with their lemma

are the rceulttt ul' iI'JEt'Ifl'trllfli‘ lE'I'IItJi-‘dJ ul' deTrnsttlr-l
[Elli]. Nfiniunir: and emplte-tet'je Eurluutttt'tlfi ere teem;

rttu-ttl'y used in dad-g cleaner pruduets. Because of their
lmt'tcitt' tn the eentca and hunting tn the lenses: :tninnic

tutti eetiuttil: Surfactants are at'uidcd. ‘inlecnte captthle
ul' eulubzilizt'ng lens duputilfl-i wtthnut uttering the lean
pult-mcr pmpet'tziee ehnultl he Helene-El carefully- Fem—

t'rlettittg egenttc, sue-h us eittetee. urt: includcd in daily
cleaner t'nnnulnti-u-rtt [333]. They retard the hittdiug ttF
peeitivtly ehrttged prttlcin'u te the lenses and I1}: inn

putting. {it stilt fern-mien tender the prim-ins more
teluhlc in. the media.
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Uplalhnlml'u Pllu'l'lIILIIlll-EII Punt-El:- 4&9

Mechunlafl fi-m: i:- .1 key thfi'l In Ihc EiEHI'IlI'IE rm:— I
cum-h Fur daily L-leunzing. maclmnjcul l'oru: is. genemlly

prnvldcd Ihrnugh 1h: rubbing .11.:L1'urL -::II' [he Huge r5 Lwci'

mm lens [luring 1h: itculill cltsmlng [rm-1:155. Ruhhinp

Table 'J' FDA Eiwupmg LI-l' qu'LlTnn-rlhnhil; l'lill'd inn-ll Rlyd
Gus-Pcmwuhlt Lenses-_.._

LI'.‘:|'|.5- muttrjuis Lita-mu nunsr l},

L'cll-uluw nwlnlc hum-.m- Cahufmnu A } till 13'Pifilll1 rrmm-L‘é |-7 J- 0-5 lug ul' lulmmrgunisms. rin-
Fumfnrr-"Il _a., } F54) sing 1h: Icns rcmm'cr; l.".l' :l:|J.:'~ lag 11F miL'murgumsins.

I‘ulwl'm'un H. ;:. HA] altldrlmmngund rinsing thr: Ecru: l'ElTIL'ITCfi 1.? T1_l‘.fi'lnfll3r

r-Buuylrilyman: Aul'c-cnn 91 lb I5-I'.I micrmfirganifima‘. of a u'piuul Uhfillflngfi by Illh union}?-

Ethan“: Elafimfilcnn A -’ '5'] fflm‘llng units [cl'uill'mL |.'*lEll'L. fish-main: piLrli-tlts rm:

flimnl'mmu 1" '5” inch-Lied in plndLI-L'TH 1n :nhnncc Ihl: mnclmnicul rum: l
”"h'llll’l‘" -" 3' H” applied Luthe- lemduringllwuluaning prmaslfll]. Thu:

Efumfiulfmf'sfllmn arrr'lalc Emma?“ Pa. :3: ill'li'ilfih't prnpcrutfi urccvuluuLcd 113' mating [he harm-25:.-
fill::lllc.:l.li:|t:w nary-lam ltall'lufirfigru-IL .-'1. EH {bl—1h: ltlL'lLHJ-HI “11mm“: Tmrlwln. Till-"Cu"? Wmflfi

Tfiarllurhcnn A Mil-'31 that haw: Ruth I.HII hardness lflwur than the hurduws-nf
Eiljnunc atn‘lul: lfillfi'rl'ncun A l4 thr: IcrLls prrlymurs. an: uHcd- ll: Il'u: hurdnufis uf abrmsl'n'u

' pflll‘mun H m pul'tiulml is. higher man r11: 11:: rdntfis nl'Ih: lcnw pnlymcr.
pan-um“ r.‘ 45 i: is passibie that the lam: wuuh'l bu: damaged Slam:

Eu I'mmn A. H. tnnlucl lEfiHL'fi- an: rc'lmrted lu :I'L-quirf aptuml Imatmen'r.

Earll'tnmu H in Abrasive parrlulcs may altar Hurl'uu: [mammal L'fl'chl:
Nflfwun h 3“ even when their Imminess i3 IDWEFIHFIH :hul film: Icmi

Tl-‘JEI'IJL'M A 15-45 poly-mm Dcvcluprmnt ul lumen: preservuliw systems
Amtt'ucnn ’5‘ {I i1m1 :hn: Ll'ili.‘ nFcnmplcxingugcnls lilac Gin-ulna In“: led to

the availability 01' mulli- pu rpns: sulutmns. Thcsc singli-

mlutmn pruducis Ll|.'L' {Airel'ully dfllgned TL‘I meal Elli:

Tuhl-a 3 Maj-m PmLcéus aE liu: T-L'ur Film clcnning and micrnl‘liningim] rcqujrernuulx will'luul i!
— lens rubbing stcp.

Hume Tfltal Prfltlfl'fl lwnl FIJITC‘JI-‘rfi Enzymulit cleaners. cumam unzy‘nlfi dtnwd l'mm

L—‘wflmfl mam Amimlcmhial. .‘In'IlI'IEI-LE. plunlh- u: mjcmurgmimna. Plan! 5-1-1“ rllicrlh-
I wlluflflmlau twill-.1111: mBHnEEm-‘dcnvfll enzyme-5 mug; mus: mmfllmn In

“Harm“ :4 "“5“.anch mungr' lens wearers [3-21] A Ill-1 m” :nrnmm'lly mind tn-
umHnmmmutm rar'mts ia- firm-Mal in Ta tale [0. MI. Mum: unxymea an:

Albumin 341M Anti-inflammntufi- el‘r'cctlvr: m rtrnm'mJ-t dermiis from lht mnluct lane‘-
Immumgguhim. l|.| Immunnlngjml. suil'ace 13".1] They am tfimhm‘nicnl catalysts thm an:

"mi-inllurmuutuI-l- :ipucit‘u: rm L'itlifljr'filllg curl-am ulwmiunl Ilanctmnfi. 'l'l'I-m:

Tabla: 9 Flumng Agtnls Cnmmflnly USA-ad in Daily L'IcancrE

Chm-H Tl'il'lll'.‘ name Fllumiuul nan-u:

A braajm: pafijrlui Hymn II | l-e'hminuund-t'mnuu' iL-L'I'Ll
Hflicu 5|:llL‘fln dmmdc

L'fnmplcxiug ugcnle. Citric; acid 1-H3nJIt:1'_+'—E."_3-pru§nur ln-carturyllc :tL'llIl
Sac-Imam»; lwpmpyl :Ilml'lcul T-ll'rnpnnul

LI-I'rflmnudinl
l.fi-Hc1unc~dml

Eupy'lmc gljcul
Hemllmihylcne glgmnl

Surl'uL‘Lunu Innnlcsnwl 'I'wuun 1| Fuhxmbau: 2]
Twcm H“ I'IlefinrlmLI: Hill

Tzl'lfllflup'fill. -L| I.,|-_’€-'I'L-rr.-|rl1u1hyihuty |-1:nh:n-.~l puiy |'.|'l.tl.'
WLlh I'un:|.|ln:luh:r11r :II1I1 ll‘llntlll.‘

lenmu Fuluxumfl
Tnmmil; Pnlnumlnt

Marucun [lawman-Iliumrbnw—glycimllrfiurFaL-LntIL-o. [innicl
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HE

Twill-t Ill Elna-mm. Cumin-Italy L'scd IIEI Wmhly CJrunm 

 

Adm: Acliw

Hum: Unpn nflll‘lfl in pH

Pulitm'lllrl Animal

[anncl
I’m-[mats Prtttu-irL-i 1|]

Lipase I.IrIt-t|:+ lHJ
Anal-law: ('nrbultydlutn 5.7-1

I’ll-[Min Flam P't'cirtun.‘r fin

lrflipiLt-‘ul

SflhTiJi-Efl'll -"'I Mimmtgunmmfl Fmtcmit Sulfi-
Hutrlii'IJ-ill H- MILT-anrguuismk Friiluin: 3- III 

thtit aid in ramming debris l'mm cunt-act lenses an:

Fruit-min: tprnteitwputilic EHQTEIL‘]. lipase tlipiij-iipccil‘ic
Enzyme). and umylur-i: ipc-lymuulmridmrrwuifit: ult-
IerIIEJ. Such chat-11112.5 catalyze brcukdhwn {ff suhstmw

thuluuulcn-—pmtein. lirritl, and mucin—intu strutllcr

mnlncnlttr units. Thiti firms yields. frugmmtii Ihnt llil'ii

rem‘lilji.I H'n‘lut'cLl l'w mhauiuu] fart: und rinsing.
In lhl: fulfil. ttnlji- tublrl dnsag: l'utms III-i- unzymutm

cleantrfi Pitt-e availablc. Thu-y required stinking lcnscs
in solutions prcpurnd t'rtitit u lili'fltl fur a. pnnud of 15
minutea. lu- mun: than I huurs i'ltfnl'l: disinfecting thi:
1mm. Although this. lam-2:55 nrm'ttled sufl'tuichl IlTrH.‘

l'ctrclctming. it m: u canal-inmate prunes-.5 End rcquimd
mul1iplu hlfrlfi. F‘nmplicuted Ur :umhcl'ml'ltl: momma.

'———_—

1mm. #1 uL

Itlutilahlz. luittl 1L1 puur Luacr cnittptiuntu Eng-mm; in

Hummus liquid mmpmitiflns an: inhrttnlly unstuhlu.

NEW Eucimuluglcul advance-y. have led it'- 1“: fitflbilufl.

Liuti Ul—Eflfl'n‘llfi in liquid which: which am: cumpmihlc
With snl't tin-ii REP contact lung's i314]. Thi: ncwcr

PFE‘dUL'lfi 111': I-Elll'ltr In :1 labial at u. 5t1|u1mn min-duct
thrrrl. Sll'l'lLllHll'lflmlb claiming ilI'ILI tlisinl‘eutiun uan h:
fluhrfl'm. which reduces cunt tilttu und tltc nml {in

multiple HlEpsi 1315]

Cuntufl Int-law. tin: Efinuunlnlllfll with mjumtirgun-

isms dunug lens handling Int-t1 lent. wuur. Thu-1i- must hi:
difilnqu-il m prh'mt ocular inlfi-tiumi. t'iFIL'EllIiJIr' me
pulling-nit; mllflflfll'flfltlifimh. Th: lwn disinfectiurl
l'FttLhucls mud are Lhtl'l'l'lul and ultemjuti. En Ilm-mril

difirnfuttmn $5th. Jun-ins an: plum] ll.'l prcticr'r'cd or
UHPFESEI'Ir‘I-‘d Hfllulmn in u 1cm car-i: :Inii than ltuutud

sufiiritnlly by Ii device tn lull lltt: mtctuhrgtmiiimai. Th:
L'llrfi‘nl FDA Tequirtmtnt I'm" thermal disinfectmn re.
quires hunting in u minittium uf tifl'T l'rir [ll I'Elltlllllllfli.

The unprcfitn'ctl EflJiI'LES ill'l': either package-ad in u unit-
Ilmw: nr tut “emf-0| citnluincr. and tinny iii: haw: iii-am:
antimicrubial uctivitt' [3 Hi]. Ftuttn'utii'uli mural. he mud

in sillillnfi packagcd in flunurt‘nfinl multidnse mutaiEnL-ni.

Th: llu'Tlfi :ilttl mimic: £11'11FC5CF'L'flli'i'c5 and untimtcmhmt

diilfl fiflflflli Ctlmml‘ll'llfli' Hind in iEll‘i L'Hrt: TIFI'JEEIICH mi:
Hated it] Tuhlc ll. Tltimeruitul unrJ snrhii: iii-ii! .1ru

Ufilnmnnl‘lu' uwl prawn-mime Ill thcae pl‘IEHJufllfi; huw-

micr- cumul'm ul' Enslti'attliurt flfltflntiul uni] tlini-
CDIHI’flllfl-I] llrl'urlh'tli have led [U the inlrtl-titlctjcll] .31' um.

TI“? 11 Antimiuruhiul hymn: L'umtnmtl} l-‘t-L'tl il'l Lcnfi Cum Frmluuti. 

Elm UCFIEL'iE

Anti-[la [Sum-rain: and
Hum: :tcid

Rut-hair: mid
Almlmh

Hflllql ulcuhul
F‘henyl Ethyl aimltttil

HIELIfldefi L'hiflrhflidifli‘

Fulyumilubprnpyl higuani-Ll:
Mtrcututl nlilmfflfll

F'hchp'lmcrcurit' tlitmtu

”iidterng iiyflrugcn writ-tide:
Endium diflilllill'fliyfllflyflfl unfit:
Trix: I—Iiytlhupflhyl] 1:1Iilnw
.Ilhflltlnium rhInridi:

Hun'sulituttiunt chit-tide
Llcnztmunj um chlimilc

Fnlyq uutut—ttium-l

Qtlutcrnury
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Llitd l:ll luau tyre 

MDkEI-‘IL'II Wight Hull REP. PMMA

l2: .‘iln- 'I'cs
I52 Yes. Tits

[El Tux. 't'cfi
IflE Nu ‘r'uii'

ID Nt‘l "rut:
5:15 ‘t'cfi 't':!

a lll'H] 't'eti Tics
-1l"ln'| "r'fitt 'r'u'u

FIR-l 't'cii ht:-
J-lI ‘t'cs hit

ELI ‘I'cs Na
2: Iii-l: 'l’L-h N11

2 1-6.1 Nu "r't'h
4-in-3- NH "l‘rfE

a tufl-EHJ ‘I'L'fi Tc:- 
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flphfluflmic Manhun'nlicll I‘m-thud:

null i~ut‘cl mnlccnlcli like FnlquLH-d tn rlnlfrint'ric cinch

[Bmarfc ammfllliLLI'tl cnnipoundi :tml Hyman. Specifi-

cally. i’nlyquad l5 rcsiflttnt 1c: uhwrpliun intt1 ll'u:
Icngin, slum. 1ht:ri.: IH liltl: tn- {[li'TLL‘if nm r-I' thc Icnfi. inm

thc {:31}. Funding to cui'ncn] toxicity. un Illhlli'Elfl pmhlcni

flush-cuticd 11-1111 nunpnlytncru: quaternary nmmunium

cmnnuunclfi. HM and It: LISP hnvc art-ccific thnclnrda

fiJr pm-mwtice flifeuliVEflEh-fi- tIJnI. tnccc [H'L'Idlllillai Inns!
mact. [1111: FDA :ttnndurlji Ilcmiiing Ii'l.i'.'.‘ [cu-[mid wcrc

puhhfilwd m WHfi HIT}. [knitting agcnta .‘md nnn-

midi-2mg Chfltltiuili distnlcctnnts tht-u :n'c ncrntcntc in

pmduct cunccntmliunfi urc used n:- disinfwt 1::th

chmnimtiifr. Hydrngcn prrmtldc in Ltficli primnniy LIE. .:u.1.

unjdjiting agent [REL T1 is nit-3t! In cunccnti'nnnns <11"

[Lb-3- '51.. Pcrumdrs Lll.'L' Turf ll'rllL' H.1- [I1c L'umcet cf the

nyu Al'tcr lhc tlicini'ccficln cyclic. and. hum-cc plncmg thc

inns in the cam. tiydrngcn pcmntctc must but cnmplctcly

nculrulimd by reducing flgcttlfi. cutalnsc. cur truncitum

mun-115. finch .15 plnlimun.

An idea] clicnncnlwdis-inlccting nncm wnuFtl Inn-c ttic

fnltuwmg prupcrtiui: int n shout-ti I'lc nonu'rnuting,

nnnatcncmring. and nun'tuxjc in “:5th [11.11" cylumflcit‘y;

{hi it :ihfl-Uld hmc :in ndcq natc untumicmhini spectrum

and. 1:1: Eli‘Jl'L' tu kin ncnlnr pathcrgcnc during .1 chm:

lcnfi—finnkmg pct-incl; 11.111 slwuld. not bind lLI I:|1c 1cm
surfncc. and fill it fihnuld i1: cnmputihlc with. H1: 1:115
emu nut Cults-E Icns. dimlnrntmn r-r nItcr the ill“ nf

ccliclrcd L'LWHHL'I. 1:115:25. Pulmuud amt! Dyancd lll'lW."

11105:. L1!" Ihc-sc: chnruutcrinLicet. The!" bin-c burn in-

tn'rdumcl raccntty nun Inc mnrltcirilncc and arc pcr-

I’urming m cnpmtnlicnu [3.19.35ti]

Cllnincl Itl'll-i wcarcra nut} Exp-:J'itcnfl: increasing

mm raring; nl' than Icnscs during thc {Inf nwing In: cuculnr

dram-act [33 t]- 1It'r'ith .‘i-IIJ-I'I'I'C 1cm: mntcnnin. this Incrcnfic In

uwu ccntnfi n1n3' urisr: Iran: :1 dilemma in 1hr wcttnbilitj'

nut 111a: inns mutant. Dchy‘drntinn 01' lb: Ic-nr; nT uncu—
mutiitiun ni'dclt-L'ifi nu thc icnri riLIrFaLcc -.':Ln cnufic annular

hymplu-ITLE llfl]. The lens n-cnlci may uchicvc rclicf

[mm 1hc5c nymplnmn with pcriu-dit: udrninislrnticun cil'

lubricating J'cWEiIiI'IE'. (In-.115 [3 El. Thcm: mtminnc cn n-

Luin putt-111cm 0r cucl'ucinnts than cniuncc ”in; wet:-

nl'nli'ry ni' Th: surl'ucc. i'ncilitnli: [ht :prcnding of tcurn-

and improve ihc fi1fii1iill:r' fifth: lcur film. I hcy' may :LEHn
prm'tde cushicnini: and lubrication acticnc. tlicrctr-y

I'CEIiIEIllg 1h: 1'nclit1-nnl Fur“: hcl'n-‘ccn lhc: tj'tiilifi and the

iEtln. 5.01111: prntluutli an: fifhrcil'lcnlly dnnigncd 111 rah}:-
Ltr.1!-: 1h: 1cm. Thim- pic-ducts :n'c unpreccrvcd nntl

pnckngcd m .‘L unit-dust: Hunt-arr. .iJ. Fll'L‘ti-EF'L'JLi'n'L' :i:

:equinnj I'nr :L mututlnnc prL'IdLICL

Ttu: cinptinsira that pnlicnts ptncc cln ccnvcntcncc

11.15 led in the lint-clupmcnl vi:— Singlt-h-L'Itilc c'ttt'c |"|Z'L3'-

Hum}: mfnrrcd 111 11.1: "ntulti-TIurpnn-c nulutitmi.” Such
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pvt-ducts. Lin nut rcquirc n ncnurutc clcnnc'r and in 2mm:

Ins-tunccc' cun be: llfitftl 115 :I Icwclting cit-351 Hnwc'a'cr.
thug: rcquin': rut-hing tut-[I ringing lanai}? in unit-r Hr

.Ichiccc .Jclcquntc cleaning. Ecccnl. adt'unttm “1 Inch-

ncui-ng} :tlung wnh cnchnl aclcctinn nl' filtrnnintiun

rump-uncut: hurt: Icnultcli n1 .1 ptflduct tltnt Lin-2:; ttL‘Il

rcquirt: n rub-hing, ntcp |3.H~I. Ti'lifi pruduct [11:15. mct nll
thc mlcmhjchmicn] unit clcnning c1'l'I-zac3.‘ rccitlirmncnts.

including liquL' [ir-thJfic'd m tit-E I513 Littlllctiltns.

'l'flrlu II Eypc-s nr Tczm and chnircmcnti Pmp-c-nccl by
FI‘J-fi. |'n1 Pimluc: I'vaclurlmcnl

l. {flu-misll-ju'uninu erul'iJLE

A. EnluIitu1."I-'11rll.|inl.'T Jfi‘tl-‘Tlrt'lifll'l'i
B. Snluunn 51Hblli1} lusting
L'. Luna group hcicrtinn I't1r wintnm mating

ill. Tut-timing.-

A. Salutinn tc-sting
| Aculc c-rLLI tcnucjty amcm

Aculc uyntmuic hutch}- fifihflfilntllt
I-".-::i.l||,: cn:uI.'Ir iTrilulifilfl uc'ld I_"_'L'|:I.'|-|L‘I'Iiil:i|:].'

llbbflh‘ll‘l‘iflfll

4. Scnsitucmjunjallcrglc rflpflnic n55c55n1cnl
at Prcsm'nmc uptuitc Ltcni Eric-aw tcsl
h. Euinc-u pig maximization Icsung

H ['4I1LIil.lr'n:r."'.n:r_t-:.-i.lrr}- hinting
|. In 'L'ilru Icittirnt

I. Syctcmn: t-.'r1:1I:i11_.r II."‘:1i:n|,r
I’- Pnrnnry mulur Irriulicln tcuting

'JJIJ

I[| Micmhitilngy
A. Sici'tltamzitin of tin: finiutic-n l1}- Ihc n1nnu§nL1u rcr

I. 'r'Hilddli-JEI in" thc ascriiLzuttnn I:_'.-clc
2. UHF fiwriiiry l-thliei

I'- I_lfi|" lyric- mph-mm“: cl'l'cctiwucng mu
4. USP Iniccuihinl limits [ca-I

E. Ehcir Ilt'c tc-sting thnrcmcnu
1- Shelf Jil'c ctcnlny
I“ .H'h-t-tf lil'c- [Ildfifln-ifli'lu'l'.‘ cfl'ccliwnc-sn
3 E'flutldmll ull niluil' ill-L' |1:I'I.r|.I‘IL‘1'Ii.

L'. ”I'SJHIIEICIH‘II'I LII Inc-1:115

J- Ehcmicnl distniLttinn watcmh
L'1 L‘nntrihutmn cli'clcmcnlc [cs1

I5. [LL-ulna:dutcrlninniitmu

I; Mulli-iWnc iniL‘lfiii'flill L'hilllfl'flEl' lea-t:

I‘n" LWInicnl
‘1. P.1llcn1 Irinlrticturn-‘ric'i

B. Number of cf-ca. dtlcntsun until numhcr {If
jntcsttgitnrs

t. . |||J|I'iu.i. pit'Lc-In 11:13: numrnctcn-

#
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B. Summary

ficncmlly. :nntafl £an pruduclfi am: son-III: salunu n5 1:”-

slupunsjum. Funnulalnrfi I‘nr Ihcfic pruduuL-i mual hum:

training. in 1rchnnlogics pruuilwd during dun-lupmcnl
nl' filtrilr: manna-mammal pruducts. HIJL'J'I :15 infl'fi'tflhI-E'
unit Inr‘ge-mlumc inlmvmuua fluids. Thu pmduuta.

mun ht- tfitfliv: and cnmmiiblt With '.1 win]: rang: nt'
Etna matcri-Ils. Componems uf Lh: fnrmulatmns shnuld

rm: accumulate in lhl: Irma pr change 1hr Irm proper-

liea. They mum ht: prescrwd :ldaquuwty and. hr wcli

Iulernlnti by The sensitive ocular Mam-:5. Th1: products
fillEIIJId ah-o hI.‘ simple In us: in. nrdcr 1n assure guud

mmptiunce m1 U1: run at!" Irma: Wfifil'fl'u. Addiiinnally.
[11:3 fihnuld tn: dfl'etnped {DIIn-ar'ing thl: guIdclinm;
cnumcrulm‘f in Tub]: 12.
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