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Abstract

Aim: To compare change in intravitreal drug concentr.ation with tinle for pristjne (plain)
and nanoparticulatedrug.

Method: Pristjne drug solution & liposome nairo-partjculate prepared prisr.le & Nanoparticulate administered by topical, subtenon and intravitreally. Vttruo",,url 
" 

,,u"r"
collected at different interval & drug concentration was measured by ttigh penirma nceLiquid ChromatoSraphy (HpLC).

:rmpared to pristine.

Conclusion: Nano paa(iculate drug prolong the
_. ections as compared to pristine.

htroduction

rnore in intravitreal group as compared to subtenon
drug was present for long duration in vttTeous as

drug action and can reduce number of intrav,treal

a. aball is divided as anterior and posterior segments. Drug deiivery to the eye can vary rn case fronr ihe

;:': :.:::'.:11::",i:""Y::::::::":'11,1"1,:":les,to 
the a n;rior cha,ni", i-r*.o,,.r,,..ted ensineerins, s requir€d to devetop intravitreat imptants. The anterior segm"". ."o il" o".i"rl"i;;;;;-"i;;il:

:j:."11:]::::i "*,"r 
resions and the chalenges faced in de [ve,,n* ,,.,ura oui,in or.rr, to each of these:as are unique.

'-g delivery to eye can be by topicar, subconiunctivar, subtenon, periocurar, intravitrear and

l-.:::;.1: ::::L.jl-"",ju€ 
in posterior sesment in maximum concentration *" r,ur" ,o in;"*:'svitreal injections. ManV times intravitreal injections have to b" ."Oa""a i*" ," 

"*" 
t."i","'Ji;enerations, diabetic macular edema.._etc.

3revent murtipre intravitrear injection rerated comprications either we may decrease the frequency of-3vitreal lnjections orwe may change the route ofadministering the drug.
i-oparticre are very smar size particre the formurations which can incorporate drug inside it or overiis
,-:^.-":^1:l: !:rll.rl*e drug provide the stow drus retease so it p-f"", ir,"'arU* ,o,", and that _..:-ease the frequency of intravitreal injections.

Results: The concentration of drug in vitreous was
a'cup at different time interval. Nano particulate

ofstudy

sYstem jc

drug by
macular

rlrnpare change in intravitreal drug concentration with time fof pristine(plain)anC .a^1.:: :- ;::
=.fter 

administering dexametha-sone and ir,s liposomalformulati"" o, f",iJ*,'"* ,"r -.,

: rN3),Arvind Eye Hospna, Pondi.hery
'::rarthentorpharmaceuti.s, rT(EN.U),Va€na5i
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- To pica I

Subtenon
- lntravitreal

Materialand method:

. Material:
. Dexamethasone sodium phosphate.

. Drugs for liposoma nanoformulations.

. HPLCmachine.

. NewZealander Rabbits

C ontent name

Pho.phetiJr lc::..'::.

Nanoparticle prepa/ation :

After weightlng fo lowing conten:s r. ere - i:: ^: -.-_ccoitefask

I lrrcahL.kirrr.l

iL,.,,ph.-ro-polr ethy lenc gll'col

{\'ilimln E TPGS)

Chloroform

Methxnol

organlc so vents were removed comp etely by a rotary flash evaporator (lKA' RV 10) above the lipi.
transition temperature (51"c) at 75 rpm for 3 h to obtain a uniform thin lipid film on the wallofthe flask. 1:

rnl distil ed water was added to make it 1 mg/m samp e and mixed bythe same.

r-: -- :^re ar veslcles (SuV) were obtained by subjecting
_r,:_ : :-..essoT, UP200S, Hlelscher Ultrasound Technology)

- . . -:- ., :--.:!dea.d05cyclespersecond.

the dispersion to probe sonicatio-
for 1, 3, 5 min using 6 mm ultrason:

k
o
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1 ,=-:-.. o.e (n mg) Probe sonlficatlon time (mlnutes)

A2 3

-

2A

B1I
82

B3

2A

20

30

. Characterizationolnanoparticles:

Nano formulation was subjected to particle size and polydispersity index analysis ,r5 i3 P-.-.-
Correlation Spectroscopy (PCS) Delsa Nano C (Beckman Coulter Counter, USA) partic e Si2e analyzer,

Zeta potentialof nano suspension was measured using a Delsa Nano C (Beckman Coulter, conter, USA)

The per cent encapsulation of DEX ln DEX Lipo was determined by direct method using Ultra Violet

Spectroscopy.

. lnvitroreleaser

ln - vitro dtug release study of selected batches were determined in distilled water as a disso ution

medium using dialysis bag diffusion method.

Sample was analVzed using llltra violet spectroscopy at 260 nm

. ln vivo administration and vitreous sa mpling

Aftertakinginstitl-rtionalanimalethicalclearancetheprocedurewasperformedonrabb:.:r

.,:r,i'.r,.rr Total24rabbitswereincludedinthisstLldy.

. Species/common name

. Weight

. Gender

. TotalNumberofrabbits

. .Number ofday rabbit housed

:NewZealander Rabbiis

)-2.5KG
Male

24

30 ia\,s

',
frc

Total numberof groupswere 4and in each group 6 r;ca ::,', :-: _ : -::l
GroupA : Rabbitsinthisgroupwererpp:o,'.:_l---._'::::::-!:_:::'.:-a:_aso_e.

GroupB : RabbitsinthisSrouplvereapplieoJ.ir100i3'!-a:€ici'po:.I-r.nanoformulationof
dexamethasone.

Rabbits in this group were applied w th 100Lrl of subtenon pristine dexamethasone.GroupC :
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Group D I Rabbits in this group were applied with looul of subtenon liposomal nano formulation o'

dexamethasone.

GroupE l Rabbitsinthlsgroupwereapplledwithl0oglofintravitrealpristinedexamethasone'

Group F : Rabbits in this group were applied with IOOP| of intra vitreal llposomaL nano formulation o'

dexamethasone'

lOOLrlofvitreoushumorwasaspiratedfromallrabbitsatdaylst,day3rd,dayTth'davl4thandday2ls:
from each studY included eye

B.Anaesthesia

C. Drug administration

. We instilLed few drops of standard povldine iodine

solution in eve and washed with baianced ta t so uiion'

. After this ln each groLip accorc ng :o if'e siJdY !\re

adminlstered the d rug ln e\ es ci r3L' r syr nge

D. Vitreous samPle taking:

. Anaesthesia given first as mentioned earlier '

. With propertechnique, aspiration ofvitreous done

. Vitreous samples were collected through pars plana approach at predeterrnined time on day 1st

3rd,7th,14th and 21st after dose under proper anaesthesia

Sample analvsis bv HPLC

ThecollectedVitreoussampleswerestoredat'20acuntiltheanalysis.TheVltreoL,]ssamplesWerewitl.
1oo ofmobile phase atclwas injected intoHPLC ibranalysis

Observation and Results:

. Characterizationofnanoparticlesi

Formulation Composition - Uft'" 
. 
Si*f ln Z"tt % Entrapment

Dexamelhasone son'tlcation n-) porential Lfflcien(V

('1r.g) L.ne(in
m,149il

'- r 83.8 '9 74 ?a o494l1 ru : ,--, ,^.) ro l, 
- 

,rd-1.,, jlz4eol
t -1o s l!q.s ]6ss t.942s3

. lo 1 l]'28 4 -11 11 150A5257

. i l: 7s.6 {0.84 ) i! 644

. n ra )f] _ 6:83 ) 11.43E1t'
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Liposomal nano formulation TEM (Transmission Electron MicroscopyJ t.raEe:

Vitreous sample analysis:.(done by HPLC)

{fterthe injection as rnentioned earlier, vitreous samp e was \,, :-:,.,,, -
,nd analyzed bythe help of HPLC.

Results ofVitreous Sample Analysis (gllml)

Pristine DEX DEX-Lipo

fi]].,,!1si.'.*!i]sEsB,rqi&r}affi@

ntravitreal intravitreal subtenon
Prisr:FE DE( DEX- pristine
s0btenon Lipo DEX

r"ql]r rglkl l
i3

,r, Ioooo t=
o

10

14

27

Overa,J the drug
injections on day 1.

aoncentration was maximum for intravitreal injections at the time of
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. SLrbtenon administered drug also reached to the posterior segment but its concentration was less a!

compared to intravitreal injections'

. With tirne the pristine druB clearance was fasterthan the liposomalnano formulations'

Discussion:
.lnoLlrstudywefoundthatthedrugconcentrationwasmoreforintravitrealiniectionsascomparec

to sLrbtenon injections

The eyes where we iniected nano partlcJ ale dexamethasone drllg' concentration was more ar

compared to pristine drug and fo' longer o"a: on

Our stLldy show that we can inject the o'-3 !! 1l'e subtenon route also for posterior segmen:

diseases but the bloavailabillty is Iess n 
"lt''i" 

to 
'u" 

h"'" to iniect the more concentrated drug

solution.

. These days endophthalmltls ls rrci: _ :^ :_::c s:ire these days reaLated to intravitreal injections

sothismodeofdrugdell'etvu:t:']sJt-E'Ln'berofinleciionsanditmavreplacecompletel\
the requirernent of lntr:rltrea _ 

": ':i
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