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903 PHARMACEUTJCAL DOSAGE FORMS: MANUFACTUFHNG AND CDMF‘OUNDi|'\|G

:tt,5,et1t.~.' tt: tI'e.'-It eye Lll.‘§lJI‘tll:l't-i was limited, Et{\' was the Siillt: of
eye tsttr}_'1er},' zttttl visitntt eerreetiutt, which \\-‘:15: Iitttitetl to eye-
§_';l:.tssets. lli this p:t.~tt 50 years, :1 li1l)tl(.‘l‘Ii [}llEll'l11£iU()l1llU£ll it1tltt:str_V
.~‘.peeitIli:«:it1t'; in U}'.tl1iIl‘.i{lllillL‘ prep:tt'tItitu1t~' ll{l.‘~i t|t:\'e|t)petl It) .mp-
pnrt the 2I(l\-'£ll1L‘L‘!~; in (.li:.IgI'I():-ii!-i :tntl [l'L‘&I[ll1L‘Ii[ of eye (ll.‘i(J£|.\'L‘.‘-I, in
eye stirgery, and in ermtnet lL‘|lS tlt.‘.‘a‘i£',Ii and use. l3t.‘L‘:itl.*iL: iii" the
v:triet_v 01' uphthttlmie pruthtets re:Itlil_\_' 2I\r'£lil:Il)l(J t:t:mmet'ei:tli_\-',
the plmrméleist new is rarely ]'t.'t;t,1ll'(.‘t.l tn etmtpuunti :1 pzttit.-nt’:~'
uplttlmltttie prescription, More itltportttnt, lmwevei‘, is that the
])l'mfI]'i£lCl.*if :tpp1'eei::te even .~:1t|'tt|e tiifferetteett in t'm'|ttttl:ttinn.~‘
that niay itnpaet ei'lie:tey. etmtfurt, cnmpattihility, or rtttitniaiiity
of ti prepttrmiott fin‘ patrtiettlttr pzttiettts.

(lttrrentiy :l[‘iLl in the future. in ntlditinn to the zitivztneus in tins-
zIt'~,e~i'ort1t teeltnuiogy, drtté, trtolecules will he tlesaitgnetl ztnti opti-
ll1lZ1'.'tlb‘])t’..‘Cil'l(.‘illly t'tn't)p|tIl‘i;tltnienppliezttioti. New [l]l.']':i[]liJSl]'iil}:"
l'JCI‘..'t>l1’.t(: ztvztilahie for preventing lllllttlticfih‘ eztttsetl l:-3,’ tle_;';ette1'::-
tive tlisemte —iitelutii11£-,zige-rel:ttetl mzteulztr tiegeiterzttimt (Ah-11)),
l'l1:’l()l.lli\i' edema, and tli£ll'JCtl{.‘ t'etitmp:ttl'iy. llit)teel1|mlt)t';ie:il prud-
uets may also heeotne zwztilalzle to treat e:tt1.°tes of ntt1ltii'ttettJt'i;Il
eye Lli:-;ertlet':~' like glttttetttitzt. Sttelt speeiztlizetl tlterztpetttie itgettts
also will require e.'t:'et’uily tl{:Sli,"_IiL.‘Ll mttl (:0l1tp2ltil)le tlnsztge fut‘n1.~;_

l,’ut-J(.‘:.tl.l:-it.‘ tl<>:~':I£~,e t'm'ms are iztshionetl to enmplement the re-
quire-me21t.~: of the tl1{:l':l[)cttti(: :ti_';e11t.. and the izttter are selected
for their ltctitnl tlptm pztrtieular tiS.*illt.:.'~' so as to inotiify ti];-tr
ftn'tetim1, we will tmw turn us att|c:ie1'i|)tir>t1uftiettlartissttes;Int|
their pltysitalttgy.

ANATOM AND PHYSIOLOG OF THE EYE

lit titan)’ \VEl_\’5 the httm:tt1 eye tr} tm ideal UI'9_:lIl for sttttlyittt;
tlrttié, (i.t'.ll1lllllSU':I[lt)l‘l and tliRt)t)>:itit)It. f_>l‘}3,:lIl p|1_\'si<>l0t'»__\-‘, tttttl
l.l1]lt.‘llt}I1. llnlilte Fllflll)’ l‘.*tltlll}' urt"_:-tits. II'|U.‘il til‘ iii!-4 .~ttrttet1tre
ezttt he ittspeetetl willmttt sttngieztl itltervetttiurl. its m:teI'(:—
.‘\‘(.'{J[IlL' rextitatises L‘£Il‘I he ittvestitizttetl h_\r direct til)!-iCI'\’(ifi(Il1.
its ttlirziettltitts i'ttt1t:timt, st) intt'ie::tt: and etm1ple.\', t::J1tvert-
int‘, :1 ]‘tl1_\'sie:tl l.'l(:tJIrllI'Il{lL'{l‘iCiIl(: stimttltts into :1 ehemiettl sig-
nal that is eettpletl to tlitttattt 1](:lll‘l)[i.'~' for sigttttl pmet-:.~a:-;i11.t.‘_
by an eleetrneltettlieztl wave. is (lt.'iLOCt£llJll..‘ hy settsitive lIi.\'[l‘l1-
mt.-nts ztttaeitetl to external iIiS.'\'tIt:h'. ’l‘|te imraira fer the |ll||1Ufl0|'l

anti [m_tteeti:1tt nf this illlpti-I'i£lIl|I [)l‘}.3,Elli that limits ltttmzttts to
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their L'.\'I(:l'I'i(Il L‘l'l\'il‘lJIli1'I(:lll is the ll!-i:x'llt:h t_‘tJtll]}lL"illl1-l- ll‘ The
$ii‘i.lI.:[l.Ii‘L‘.‘i to he t.lU.'~'U|'ll1t_‘(l tire llli.l.‘w'l|‘EIIL’tl in |‘i,£,lll'<-'3“ “'1 Hi
-13-}. I"i}_'»,tiI‘e -i.i—l prm-'itie.\' :I liI‘}|‘1‘/,tti|]'_;]l §t_1;['|r)!i. iii the '-'.""_'b"l];
itletttii'_\'i1t£_ the Il'l£I_i(Jl’ .~'t1'tIet11re:-; i|I]|_l tlieir l|llt_‘!'i't.'l!IIltliifiliillfi-"
[“i,*.".lt|'t;.~t -ifi-'_ ~eltm\'.~< in }.'*.t'e:Itet' l.l(.'[£Ill the .'t|1turiut‘ i"ml'm “l :1“:
eye :tntl t_‘_VL‘li(l.\', in \'t.'I‘fl(.'itl seetitm. etttpltztsizittil >“’“w "1 “IL
!~‘t:'ttett1re:»' :I.‘i!~‘I)Cl€Ii'.t.'Ll with te:tr :t1}|):lt':IllIH." 1"'li.".1I1‘L‘ —l.l_~-l "‘_'.u_H-
|’1li:|.\'l7.<:S the ilnwnftetI1':s into the I1:IStll S-[I'tIt:lllI't_‘3-i." This lJIlLI
iittrntittetimt will fuetts (Ill the £IIl:iitIIl‘ilt.':il xtrttetttres t:t:~li1]3U5"'
ill}; the eye :t|1tl their l'ttnetitm_

EYELIDS

Ifiyelitlat serve [Wt] ptii'puse.~:: mt.-el1;utie:t| pruteetimt tll’1l"~‘-f1l“h_c
zmtl et'eattit>t1 mi’ :11] tlplltiililii milieu For the (.'(Jl'1]L‘(I. '|‘he n1ni:|:
stlrftteex tit‘ t'|te t.:‘\-‘£.'lll.lb‘ itlltl the utttt-:t't1m:<t :tt1t'i':tee:~‘ oi the 03;‘
(1i'Cl1ll)I'lUiii.ULll3)-’ the te;t1‘:~', It etittipmtite of at-eeretinll-.‘i l"'”"' I)”:
l{l(.‘l'li‘ti;Il _t';|:intls ztntl sepeeinlizetl cells resitliitig in limit the lmili-ic
ienverinti, the _~;e|er:t} and pziipehml tum-'t.-rim: the inner Hllflilg-1
of the lids] e:mjtttteti\':t. The :tItteeh:tIIt|1er li:l.H'- the ::l‘si1i'’‘'' “ '

I'I:Il'l'(J\\-' eleit (ll't't.'Ctl_\' I)\’CI' the I'm1tt ml‘ the evelmll, with l“""|l‘cE’l
like (:.\‘U.:l1.‘ii()t'I:-i t|pw:trtl nntl tlt>wt1w:tt't|. The ptteltetsa tire e:tl|Lt
the .~¢1tperim' :ll1(l tuft.-rim" |'rn-nier.-.~< tv:ttti1.~:), and the entire 5i7“““L:
the et>t1_itIt1t:riv:tl L'lIl-tlt:-H:lL’. The elliptienl tipeni:t_:1;ht.-tween t 3“;
eyelitis is enlluti the p:1lpei:i':t| it-csttru.-.:ii1ti the corner uitlie I-"3""
wlte-re the e_\_'elitl.~' meet are the enutlti.

OVERVIEW OF STRUCTURE AND
FUNCTION OF THE EYEBALL

Structure
farm

The t-:_\*eh;t|i is lmtt:-tetl in the htmes till the 3-iliilll, iuitteti to I H' :-:1 .

mt :tttp1'n.\'itn:Itt:l).-‘ t!_\-' 'I'iIiiltl--5li:I]'tt.'t.l ltntt.~‘it1_L'>, fur the I-'.\"-' _}
Uillltxtl the nrhit. The \\-':1ll rat the llttntztit eve-|::1l1 ilttiihliri. :1"-l"'|“,'
is i..'UIIi|l(1h‘L'v‘.l oi’ tliree L't>Iit.‘l:II[I'i(.' l(I\‘Ci'.'-i that l.‘lI\'t..'l(i]1 Ill“ ll”
ttiitl lt_'1illL‘IIl£lI' (_!UI'(.'.;''’ '

1’H J"! T-I R HBitfH lb‘ i'..-I i’i"lR

The uttter 3-:t:lL‘I‘.(Il |:t}'t:r is tang]; mm i,|i;l|,]L- hm uni)’ -‘ill-lllllhj
elnstie. The tintt.-rim‘ ll]ll'tl is etweretl h\-' the et>|1itmeti\*:!. 5' Ulufil:
tr:I1t:ip:u'i.'ttt. nltteutts :<tIri‘:tt.-e. The ITIU-.*-;[ :!.]Il'l,1l'lll)I' |'Jt1I‘[l.l'.|Ii Of {Ila
miter |:I_ver l'm‘m:-: the enrttezt, :l .‘il.I‘t1t.'tlli'L' so |'t:;_i_tt|:It‘ and T‘
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HEN“: 4_5_ L _~,_ wm“.”_\. ll“,-;',1i;i1t:tlmtruuiiuii the c,V§|t;tIl, :|ltt.~.tt:tt1ttp, the iIii[)r".m”l M mmm m_”C“m_$ “mi 1|,,_.'..- ‘mg._.rm|;.[inm:l1ip}: tlt:t.L‘.t.i?:r
,_.”“_.|-_ “K. [j,”._.,-ml; i,-._-_L-in r;| [ht tn: []t.‘I .IIL illll.‘-iI.|IL.tl In the Ill.:IL[IlIllL.Ll \ tut. I{t.|.ItJ-.t _«.wt..~. .m_ .'st1gt;i;g,n\-{_- "mi .1“. pmpm.[im,‘.l|. IIIL Ll1«‘”'
H |H”!,_L....__,__..l.[_.f,;,]t ,'_._!1{_.,.._-.-;.J]t-_-gliglitlt -_';re;‘.iIt-rillsiii rim: l|if..'li. ii.ntt:'ter4}'..\letuti l..‘ilItrI‘:|{ri|'|L',\:_ lug” ism. \\!”n|L TX’
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Figure 43.2, I he ITUIII hull of the eye. in \E..I[II..:Il>-{..L.tIt)I1.IIl.lLIlIll;}1R‘-lL
[lie impnrtzuli s11"tIetlII'e.~i :I.‘-i."»<IL.'l:ll.'{.‘tl \\'ill1.e::rne:I and the lrlitll 0 I “-
i—'_\’e. l!1L‘lt1tliIl;.l, the eyelitls aim! the t.‘-,lant|sttssnemtetl\\'1ll1IU-lFN-

Lacrimal sac\
Plica

Inferior lacrimal punctum
inferior Iacrimal canaliculus

/"Valve" of Hasner

(Laerimal plical

Inferior concha

Figure. 43-‘-3_ 1‘h,_. 5“-“¢_-1'[|r(:1< ;t,~::.'ltt:i;I|L'l.l with the te:II’!~i :Iml 1;tet'in::il
lrnw ;1m| ;.L-;_-._n5g.- it: the n::st:l.'terim:Il s}‘>ileII1.

water eentent so e:u'ei'ttlly ittljustetl that it ztets as :| tt':tust1:t1'—
em wintlnw. It is tlevuitl ul hluetl vessels. Over the I'ettt:Ii11int'-_
two thittls til" the t’-_lehe. tlte lllirmts e<>ll:t_t_'r,eit—t'ielt emit is np:tt|11e
tthe white ml‘ the eye) and is eztlletl the selem. It eunt:Iins the
"lli-‘I'0eireulzltitm, whieh nuttrisltes the tissues nl' this :tuIeri:)r

OPHTl-l.1\Ll'v'llC PREPARATIONS 909

setlnlent. zuttl is ustt:|ll_\' white except when irritated vessels he-
enme tlilntetl.

The t,-m'ne:t, sli,t§htl_\' thicker than the selertt and mug-
intl in thieltness l‘|'t)m Sill) ntiermneters tr: 1 mm, eeltsists til‘
[‘“.-._- i;_|¢_-miliultle l&I_\'eI's. l’meeet|itt_£_ l’rr.nn the most zmteriur
l{l}’t_'I', these are the lt}'tlrnpht:hie stmtifietl sqtttttttetts epithe-
lium, which is l.1IIt.lt:I'lEllLl h_v the l’.«.>wm:m rnemlarzute, then
the stttmtu :1I:tl the lleseetttet ]l‘|L‘IlIlJ]'£li‘iI‘..‘. zuttl then the in-

IteI'tu0st layer, the entletltelitutt. The strnmtt is :1 lwtlrnpltilie
eltlslie ttetwurlt of l1it3,l1l_\' m':E_:u1izetl etsttttetrtive tissue and is
the Il‘IlL‘lit.'St l:t_ver nf the earnest. 'l‘he filtmtts enllztgemrieh
Ileseetuel Ittemlmllte sep:|t':tles the strum:I l't'0t1l the single
_~tt|u;u11utt.~;—eell l:t_ve1‘ til‘ endethelitntt. the leetltitm of tlte pump
that keeps the L‘-‘J1'l]l..‘:t in its t‘el:Iti\‘el_\‘ tli.-.‘l1}’tl[‘ilIiJf.l, tr:tnsp:lr—
ettt state. The enriteu ftlnetiutls as :1 hil;|_t'er httrrier. with the
ll‘\-‘Lll't}pl‘I()l}l{.‘ epithelittnt us the prit1I:t|'_\'h:trt‘ieI' to ll}-'tl]‘t}]".|l]ill(.!
ntnleeules fllltl the lI_\'tll'f)plllliC stt'u1u:1 as the pt'im:u'}' httrrier
tn lL\’{ll't)|1lltJl)it: mtileettles. .-\ seltemtltie tlt':t\\'iI1t§ of the em'ne.'t
is pruvitletl in l“i;.‘~,m'e «Li-I nntl its relation [ta utl1L'!' anterior
tissues in |"igure 4;‘--2.

i'tHI)l')l',lu' ‘ll-tt‘a‘U[lL.-I R L.=\l"h.R

The middle wtsettlar layer. or uvea. pmvitles nnitrislitttent tn
the e_\-'e zmtl ennsists {fmm the lmelt iii‘ the eye to the frunt} of
the ehnruitl. the (:lli:Il'_\' l)fJLl_\'. :II]tl the iris. '|‘he elmmitl eon-
sists til :1 pi_l_l{l‘1'tI.-.’1ll.I._’t.l vttsettlzlr l:I_\-‘er. et)lm'etl hy 1uel:ume}'tes
untl ll‘2IVL’I‘S(.'tl by metlit1m—sl;I.e{l arteries £I!'It.l veins, with the
el1tu‘it}e:ipill:t|'is euntainitlti El ttettvnrlt of small vessels that
nourish the neural retimt. The eiliztry Imdy emttziins muscles
(hut etnttml the extensitut of the lens. ztllt.>witu_5, \'istI:tl ae-
Cl)!‘lIi‘{'lUtltlLlt}l1_. as well as the eili:tr_v processes that secrete
aqtterms ltttmor into the posterior ehuutlter tn ntztintziin the

ititrtioettlttt‘ p1‘esstt1‘e (I()l’l that, in turn, lteeps the eyeltall
full_\' expzIutle.tl. The txititttetttetl iris is El l'i[],t.‘, of ntttsettltir
tissue ;1r:iu|1t| the pupil, El mtuttl eelttrie hole th:tt §l(:[h' us

a mriztltle aperture to tJt)ll(t‘l)l pupil I.ll{1Il‘lClt.'l" nntl, thet'eh_v,
the level til" litiht entering the eye. Tlte emtztl of h‘eh|entm,
title of the iIu|m1'l'.'tItt pzttlts for mttlluw til the :tt|tteuus hunter,
resides in the :tny_‘;le uf the iris. llruelfs Ittemhrtttte sejtumtes
the ehemitl frtuu the retina.

.'\'Iu‘UR.-U. Rl:"l‘l'.V'zi

This innermost l:I}’e1' of the eyeball is :I eumplex tissue that
sttttpurts the lI£It'\’t.'S[ll]_L", ul' ligltt tllrnttgilt the ettlleetive ttetitm
of pltuttu‘et:eptut‘.~; :IIu.l nerve eells speeizllizetl for tllfillllfllllfilllllfl
white frtutt lllilcli lrutls) er I'ur tlisee1'itit1;_'-, eule-r letutesl. ht :Itl—
tlitiuu, the I'(.‘T.ll]fl etnlsists of eells that sttppnrt mettlltolism llilte
the lle:t\'il_\' pitimentetl retinal iaigiiiettteti epithelium. which
ptnjtges pl]-‘ltI):‘I.:t.'t:|1lIJl'.'-i of spent nmleeules untl n1et:tlm|ites,:mtl
1'e,t‘,et1er:ttes the et's—reti|1:tl), pmvitle strttetttre [:tst1't)e_\'tes and
I\'1illlUI' Ctlll-‘il. ur t:tJI1'frll)t1lL(.‘ tn the primstry ftittetieit of plumm-
tleteetittttlsigtuil |1rt:ees,~‘»i!1t': (the _t.5,:I1t_9,|ien eells that hr.-_t‘;in tn
mtaeess the eleetmehemieal inl'r.:rm:tti<'.-it tmnsmittetl from the
pllt)[tJt‘t:t:t.'ptl)rs)_

(JO! "L;-1R (}()R.l:I

Within the _t_‘,luhe, the er_vst:tlIine lens spmts the htte1‘ierllttitl—
illletl eenter eluse to the iris and is tnieheretl h_\‘ zunule filters
to the t.‘ill£Il‘_\' |mtl_\'. The lens is emnpttsetl of st :~llIl,t‘,lI.’ lziyet‘ of
I'eplie:ttin;_'r, epitltelinl eells that, with :n_5,e, flatten into layers of
lm1;_i,, thin erystztlliite-hlletl lznuellm‘ filters. The lens is the only
tissue in the hotly that retains all eells ever prutlueetl. a fact that
eontrihtttes tn ;t,t?,e-relntetl nlterzttimts in size. elutity. tutti exten-
sihilit_\‘. A [lJl1_El1. thin tI‘:IItsp:|t'ent |!1|.'i'l]l'It'El1'lC enlletl the ettpsule
envers the nuterntest layer of the lens.

The .’l.t{l.IL‘()HS zlntl \'il't'etnls ltunlurs are ittterpusetl hetween
the snlitl stt‘t1ettII‘es of the eye. The elem‘. lluitl €I(|1l(.‘t}tlS ltuntor
fills the glrilte zlnteriur tn the lens and is [1l'ill1:l]'ll)’ restmrlsililc
fur Itutilttttiniugi etu‘reet l{)l’_ The gel-lilte \-‘itreous ll1lll1{)l' ae-
Q(]|_j]'|[5 fin’ .11.-.;_~;t of the weight of the eye and resides pnsterim in
the lens, in tlireet et>:tt.'|et with the retilléh
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