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© ABSTRACT

The effect of inclusion complexes of enrofloxacin (Enr) with cyclodexirins (CyDs): h i

i ) . . ¢ hydroxypropy! beta-cyclodextrin (HP-§-
CyD} and beta-cyclodextrin (8-CyD) was studied. .Thcsc complexes were prepared in a molar ratio (1:2). The ophthalmic gels
[sodium urbox_vmclhyl cellulose (sod. CMC). sodium alginate] and ointments (emulsion. absorption and water soluble bases)
were prepared using 0.5% of the drug or equivalent amounts of its complexes with HP-g-CyD or §-CyD. The ocular disposition

of the drug 10 rabbit's eyes has been studied.

The qmincd results revenled that, all tested formulations provided the highest Coy, of the drug in conjunctiva followed by
comea, iris-cillary body, and then agueous humor. The peak time of maximum drug concentration in rabbit's eye tissues and
squeous humor was two hours for various ophthalmic ointments and gels. The rotal availability of enrofloxacin was improved

when the drug was complexed with HP-4CyD.

INTRODUCTION

Topical application of drugs to the eye is the most

- frequently  employed route of administration for

ireatment of eye diseases in order to restnicl the site of

drug action to the eye, reduce the quantity of drug

employed and 10 avoid the possibility of unwanted
systemic elfects'’”.

Enroflaxacin is a  synthetic broad spectrum
antibacterial agent 1t iy a Nuoroquinolone derivanve.
hs chemical structure s closely related (o that of
viproflonacin - Frrofloxacin belongs to the  new
Qunolane carboxylic acid group of antimicrobials
Wil an extended antibacterial spectrum In the tissues.
“ifloxac is de-ethylated o ciproflaxacin (the
primany mretabolite), which is detectable i unne and
*rum after ora! adininistration. 1t was investigated @

¢ s usefirlaess in the wreatment of chronic bactenal
Prostatins

. The antibacternal activiy of  fluoroquinolones
;’;ﬂt from interference with the enzyme DNA
DNA S:hld' is needed for the synthesis of bactenal

_'_lheg« ¢t by mhibitng gyrase-mediated DNA
i g, noy permunng DNA - replicanion 2t
“PRRLONS that correlate well with thase required

0 dnhity .
hibit bacteriy| growth (0. to 10 pa/m))™

Juanthative  desermination of mycrobio-
- l‘oz:; < ‘t',“ﬂhi“ plasma and urine was reported
AL, they, & al' through agar diffusion assay.
‘hﬂm@m‘w between the high-pressure liquid
Saly gy :f:}' {HPLC) and the microbiological
Ty ey Tination of plasma level and
Sy ‘thy "HRUon of ciprofloaacin in human They
L v ar g be average serum  concentration-{ime
- Sty P00 determined by HPLC did not
- a““%&; difer from those determmed by
s Bm"“r‘mszlic aLM%'FM the mean concemranons of
M‘“’*ﬂiﬁ W unine by the twe analysis
: I:;::“r‘“ i Mot differ symificanths, According fo tie
< P gy, SRR, the microhiofogicdl assay was

k’!‘\‘-&-’h
Ié’\ R

P @ sty the deular bioavailability of

enrofloxacin from cerain ophthalmic preparations in
various eye tissues of rabbirs.

This study aims to evaluate enrofloxacin in certin
ophthalmic preparations from different tssues of
rabbit eyes. Also, it was of greal interest to sludy the
effect of vehicle type on the uptake of enrofloxacin by
eve lissues and fluid of rabbits eyes at various time

intervals after application.

EXPERIMENTAL

Materials:

Benzalkonium chloride, polyethylene glycol 4000,
sodium alginate, cetyl alcohol, sodium metabisulphite,
disodwm  ederate  (BDH  Chemical Lud, G.B.
Liverpoel, England) Disodium hydrogen phosphate,
vellow saft petrolam and n-octanol (Prolabo,
Chemicals. Paris. France). Enrofloxacin (Cenavisa S.
A Laboratories. Reus, Spain). Polyethylene glycol
400 (Fluka AG, CH-9470 Buchs, Switzerland).
Acetone, potassium  dihvdrogen  orthophosphate,
sodium carboxymethylcellulose,  tween 40 l_md
acetonitrile  {Adwic, El Nasr Phannaceul!cal
Chemicals Co. Egypt). HP-8-CyD (Molecular weight
= 14i34) and F-CyD (Molecular weight = 1135)
(Nippon  Shokuhin Kako Co, Tokyo, Japan).
Cellulose membrane (Fisher Sci Co, Pisburgh,
{U.S.A)} Nutrient agar medium (Oxoid LTD.
Basingestoke, Hampshire, England). Orthophosphoric
scid (Merck, Darmstadt, G.F R.). Organism: Bacillus
sabtilis ATCC 6633 (obtained from the depariment of

i . Faculn of pharmacy, Mansoura
e cperimenial animals: alhino rabbits of

[.B-2 kg '
Eqn}pmﬂlt: .

L V.spec )
sersakusho, Lid, Kyoio,

otameter (Shimadzs, UV-150-02,
Jzpun) pH-meter (Bcd_tmﬁn

struments  fullerion, CA -92634). Thermostatically
::?m(mlted chating waler bath _(G_mm instrument
Cambridge Ltd’ Barrington Cagnhndgc.‘ B2, 3002,
Enzlandi- Membrane filter (Millipore corpotanen,
edlord. MA 01730), modified diffusien cell, motary
wp " fnc.,  Germany). - Controlled

" yispomeler “l;m‘tor lmufaam‘ed by New

(__-numllm
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Brunswick Scientific Co., Inc, Edison, N.J,, US.A)
MSE minor centrifuge (MSE scientific instruments,
Manor Royal, Crawley RH/0200 sussex, England).
Reusable petri dishes.

Methods:

1- Preparation of enrofloxacin - CyDs complexes,
enrofloxacin eye gels and ointments, determination
of cnrofloxacin content, viscosity and pH of
prepared formulations (Table 1), \sverc performed
and reported earlier by Ramadan et al."".

Table (1): The composition of enrofloxacin

ophthalmic preparations
Formulations Ointments (% o, WAV
W/W) Gels (Y W/W)
c
= -
£o02s| = | 58| Eo
EE|lsel W | SE| S2
2= |EC| = c =P oL
.2 =2 Vi a [
Irgredients
Enrofloxacin| 00.50 [00.50| 00.50 { 00.50 | 00,50
Liguid
oaamin | 2985 | 15
Yellow sofl
etrolatum 59.7 15
Cetyl alcohol{ 995 | 15
Distilled
waler 4951 9.5 81.5 90.5
Tween 40 5
PEG 4000 20
I'EG 400 70
Sodium i3
alginate
Propylene
glycol 5 5
Sodium ’ 4
CMC

Sodium CMC: Sodium carboxymethylcellulose
W.SB.: Water soluble base
PEG: Polyethylene glycol

2- Determination of potency percent of enro-

floxacin applying the microbiological method.
Procedure:

Antimicrobial assay studied by Kirby-Baur disc
diffusion technique®®.

Microorganism and media:

Bacillus subtilis ATCC 6633 was the test organism
used in the microbiological assay. Reference standard
antimicrobial agent used was enrofloxacin.

Nutrient agar medium:

Pepton 5gm
Beef extract 2gm
Sodium chloride 2gm

- Agar : 20 gm
Distilled water 1o 1000 mi

This medium was sterilized
for 15 minutes. '

Method:

Fifty ml melted nutrient agar at 50°C + ¢ 5°C
- - ! was
seeded with 0.1 ml of 24 hr culture of Bacillus subtilis

by -autoclaving at 121 °C -

ATCC 6633. Accurately 25 ml of seeded Agar wyg
poured Into |5 cm diameter petri-dishes and alloweg
to solidify, Wells of 7 mm diameter were made fnto
the seeded agar by the aid of sterile Weatherman tube,
Fifty microliters of each tested sample was applied
into the corresponding well. In addition, 50 pl of ghe
reference standard enrofloxacin was applied 1o b,
corresponding cup in cach plate. All aliquots were
allowed to diffuse at the room temperature for 30 mip
and plates were incubated at 37°C £ 0.5°C for 24 by,
Zones of Inbibition in mm were measured using
Vemiar caliper lo the nearest 0.5 mm.

The tested formulations :

1- Absorption base + Drug

2- Emulsion base + Drug

Ointments |3- W.S.B + Drug

d- W.S.B.+ Drug-HP-A-CyD

5- W.S.B.+ Drug-4- CyD

6- Sod. CMC + Drug !

7- Sod. alginate + Drug !

Gels 8- Sod. alginate + Drug-HP-g-
Cyb |

9- Sod. alginate + Drug-g-CyD |

Preparation of standard solution:

The standard solution was prepared by dissolving
an accurate weight of enrofloxacin (50 mg) in 100 mi
of acetate buffer (pH 5.2). Three levels of dilutions
were prepared from standard solution and designed a5
S1, S2 and S3. The concentration ratio between thess
three dilutions was 1: 2: 4 respectively. The same
amount of constituents present in the tested
ophthalmic solutions from each preparation was added
to the standard solution to eliminate their interference,
if any, with the assay.

Preparation of test solutions:

An accurately weighed amount of each formula (I
2m) was dissolved in sterile acetate buffer (pH 5:2) @
produce a final dilution of 40 ug/ml, which Wis
designed as T3. Then two dilutions T2 and T1 wer®
prepared so that, T1: T2: T3 equals It 2 4,
respectively,

Design of assay:

The six-point assay method was used. S?x pla::
were used for each assay as previously dﬂsc"‘b“d'I :,
cups were bored in each plate, In each cup. 5.0 3 ch
either standard or test solution was pipetted, (P eaenl
plale Sy, Sz. Si, Ty, T3, and Ty are preseﬂt)‘ s prldfof
method comprising the three concentration ;evcsmc
each of standard and test solutions in"the .s?mczzn&‘
would make the comparison of the inhibit lDﬂf fate-
more reliable as well as avoiding the ffect ¢ pse in
plate variation. The plates were left 10 predi _B-feck -
the refrigerator for 2 hours, then incubated al
0.5°C for 24 hrs. The inhibition zones “tere‘.l'“ﬂs ‘
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The log _potency “M” was determined as the

r'oik)winel :
Ratio of doses
Log ratio of doses (1)

=2.0
=0.301

Effect difference due to

doses (E) = 14 [(T3-TD) +(S3-S1)]

Effect difference due to |= 1/3 [(T3+T2+4T1) -
eparations (F) (S3+S24S1)]

Slope (b) = E/|

{Log potency ratio

test’standard (M) =F/b

Potency ratio = anti-log of M

chrcent potency = anti-log Mx100

3. Ocnlar bioavailability of enrofloxacin from
certain ophthalmic preparations
3.1. Tested formulations;

The following preparations were selected and used
according to the drug release, stability and percent
potency of enrofloxacin at different conditions as
reported by Ramadan et al.,

]-Water soluble base containing enrofloxacin (0.5%).
2.Water soluble base containing enrofloxacin- HP-f-
CyD complex (equivalent to 0.5%).

3-Sodium alginate gel containing enrofloxacin (0.5%).
4-Sodium alginate gel containing enrofloxacin-HP-f-
CyD cumplex (equivalent to 0.5%).

3.2. The microbiological assay using agar diffusion
method.

The ocular bioavailability of the drug was studied
by microbiological assay using agar diffusion method.
Firstly, the standard calibration curve of the drug was
done by plotting the X 2 versus Log concentrations of
the drug, using inoculated agar plate with Bacillus
subtilis ATCC 6633, Then, this curve was used (0
determine the bioavailability of the drug in the
_ different tissues of rabbits cyes at several fime
intervals after the application of the ophthalmic
preparations containing the drug to rabbits eyes .
N.B)X2 ={(a-b)2]2

a = Zone diameler.
b = Well diameter = 7 mm.

33, Construction of calibration curve of
enrofloxacin in agar plate (using agar diffusion
-method).

. Oné hundred mg of the drug was dissolved in on¢
Ml filiered extract of rabbits eyes (Solvent composed
of 0‘925 M ortho-phosphoric  acid mixed w_’ilh
acetonitrile in a ratio of 87:13) to-give a concentration

OF1 > 10* ug/ml (Stock solution).
solus: rial d““t_iO“S were prepared from the stock
- elions to give concentrations of 50000, 25000,
g, 6250, 3125, 1562.5, 781.25, 3906, 195, 97.7
: eu"ms 8 ug/ml representing the tested samples. An
» measured volume of 50 pl of each sample was
Eac:,fmd into each cup of inoculated-agar plates.
e mple was run in triplicate. Inhibition zones
- % Measured afier overnight incubation at

37°C” The

3

photograph of Petri dish (figure 1) showed the
inhibition zone resulted from different concentrations
of enrofloxacin against Bacillus subtilis ATCC 6633.

3.4 Application of enrofloxacin formulations into
rabbits eves.

Individual doses of 100 mg of each sterile
preparation  were  accurately  weighed, then
immediately and carefully transferred by micro-
spatula into the center of the lower lid (cul-de-sac) of
albino rabbits weighed 1.8-2 kg. The lower eyelid was
gently moved to spread the dose on corneal surface
during dosing (care should be taken not to irritate the
eye or touch the corneal surface). All rabbits were
kept in up-right position in restraining boxes. Four
rabbits were used for the determination of the amount
of drug disposed in different eye tissues and aqueous
humor at each time interval. The enrofloxacin ocular
concentration was determined at 1, 2, 3, and 5 hours
afier dose application. Therefore, four eyes which
receive the medicament in each tested formula were
used for determination of drug concentration. For each
animal, one eye was loaded with the tested
formulation, while. the other was loaded with the plain
vehicles and served as a control.

3.5. Separation of eye tissues.

Following killing of the rabbits and separation of
its conjunctival surface, one ml of aqueous humor was
aspirated from the anterior chamber using micromeler
syringe. Then, a single incision was made with a
scalpel at the corneal margin and the enlire comea was
excised. The whole comnea and conjunctival surface
were rinsed with the least amount of normal saline
The anterior segment tissues; conjunctiva, aqueous
humor. cornea and iris-ciliray body was obtained in
that order. The surgical procedures on each eye were
completed within 10 minutes of sacrificing the animal.
So that, any errors due to redistribution of the drug
during the time required obtaining ocular tissue
samples were minimized. Each individual tissue was
wransferred into scintillation vial and the net weight of
tissue was determined using an analytical balance.

3.6 Extraction of enrofloxacin  from different
tissues and fluid of rabbits eyes.

The concentration ol enrofloxacin in different eye
uid was determined after 1, 2, 3 and 5
cation of each formulation. At each time
nctiva, cornea, and iris-ciliary body of
each eye were separated immediately, r_insed w!lh
isotonic saline solution weighed and grinded with
powdered glass. The grinded tissues were extracted
with 8 ml of mixture composed of 90'1_5 M o:r:ho-
phosphoric acid miked with acetonitrile in a ratio of
8713 respectively. On the other haqd. aqueous humor
was mixed with 8 ml of the extracting solvent. These
solutions were centrifuged at 9000 rpm for 30‘
minutes, then, filtered using 0.22 pm milllpor_e filter.
The determination of the drug concentrations in
different lisSUues and ‘nuid had been don: bﬁ
microbiclogical. method™. A fifty uI_ sample of eac

tissues and 11
hours of appli
interval, conju




" Hamdy M. Abd El-Aleem ot al

di i of sgar pimES
hntion was dispensed into gach cop .
:-u with Bacillus subtilis ATCC mi::a sampié
. was nm in triplicae Inhibition Zones
lhommmmnjﬂ.mﬂi:
concentration was calculated from the calibrat
| I‘ ing one w2}
Statistical analyxis was carned out (sing >
analyvsis of vanance (ANOVA) fﬂ"n:ﬂ‘!’(" oy T}tr)'
kramer multiple comparizons  test” Statiztica
calculations were carried out using instate 2- compuis
program (Graphpad software Inc., V204, San Diega.
CA, US.A)

RESULTS AND DISCUSSION

1~ The percent potency of enrofloxacin by applying

the microbinlogical method. =
The percent polency of enrofloxacin in

prepared formulations was determined by applying
agar diffusion meihod. The results obtained were
demonstrated in table (2) The resuls revealed that
the percent potency of sl formulations were in the
range from 61.1 %, for emulsion base, 10 93 13 %, for
W.SB + Drug-HP-£-CyD. It is clear that, HP-ACyD
produces the highest percemt potenty of enrofloxacn
in both selected gel and ointment bases. This is may
be anributed to the higher solublizing and penetrating
power of HP-A-CyD compared with parent CyDs"?,

Table (2): The percent potency of cnrofloxacin in

different ophthalmic preparations.
Percemt
Formulae potency
- .“
Absorption base B6.75
+ Drug $0.533
Emulsion base 61.10
2 | *Drug £0.551
g [WSB~Dng A7
E £ 0.259
© | W.S.B.+ Drug-HP-ACyD | 95 13
0412
| WS.B.+ Drug-4-CyD 66 75
1 0.606
Sod, CMC + Drug Tra6
: 1 0460
© | Sod. Alginate 6F.04
£ |2 Dng +012]
| Sod. alginate T
* Drug-HP-f-C y1) 0410
Sod. alginate 6530 |
* Drug-g-CyD 0131
wsB - Water soluble base
Sod. CMC Sodium '
~ carboxyniethylceliulose
HP-f-CyD- Hydroxypropy! beta.
o - cyclodextrin. .
p-LyD - Betacyclodextrin

' ; of entollovprin .
}Whm , 7
certain opithalmic prrparation S

The cons dn:d-htnmhm,
jevors aod sqeoes bosy fuss ophfialng g, o,
e eres 3 determaned by SICTOBIORER mus, g,
gmhml—.ﬁﬂmd
Mmﬁqm&_i\lu_.
these formulations tiis (§)

rhunlorll-,mﬂ""ﬂﬂm
fisoms of rabbits affiy reo howl = prowmsey o
wable (9) md ifetrated i figave (T2 were Zum g
15344, 17226 sed 1971 1 uy ‘g for ol g
comaining (e, W S B commsming Eor st sigagy
containing  Frw-HP-S-LyD compler md % 13
containing Ene-HP--CyD) complez mospacrgs,

The C.. of emofloxacis was 1784 Tty
$27 1) and 588 5 uy g B compmerive, BN T 417 ;
463 4 and 494 | wg g v cornmm, 2735 Mg T g0
and 473.] ug/'pm @ win-cifiary Soddy, and 1017 2309
J149 and 417 2, ug'mi v apusous emer for dy g
formulations, respectively (table ¥ These oitmpomg
results showed thal, the hugber comeommman of fie
drug was uptaken i comjusctva foliowed b ooy
ins-ciliary body and en qecows bumer fony ¢
tested preparations Ths o moy b dee » B o
comact of these tmmwes with Br mwr prol wiws
houses the dnsgs. These resui were vl = Sow
obtained by Sheker™, whe fomd o corefigemwn
hydrochloride was dsposmed & compmcsva @ o

‘higher concentration thas comes Wen wo-cbary oo

followed by agueous bumor W S B cosmwmayg fug
complexed with HP-5-CyD provded the hignes
in all lissues of eye o1 the peak teme 7 be folimes
sod alginate gel comtainmg dray compieasd wm W
ﬂ-CyD,WIu'h.ndlhpl““*-
provided the least C_, m all tusues.

Area under the curve {AUCY was carmad ow e
pharmacologie caloutarion {ompotey pregram oS
:._'{hm York) It was found w be 154 1E'4

09 and 2115 uglw gm @ compametren. 1667
1496 2, 1555 | ang :?14 ?:‘!lip i commes. 93
11262, 13624 and 1576.2 ugigm in wiv-cition b
and 7129, 9993, 1121} gmd 10t 8 sphem B
Squeous humor for e atgemte commsing PR
WS covtaming Enr, sad algmnate contsmag b
HP-ACyD compier, W AR commnmg EnctPd
CyL complex respecyvly (tabie 71

The ALC.. was cafculsted and found 10 %
419 4. 54456, 57719 amt 6921 3 ug brgm "’d_
vame formulations, respectively itable 9). tn ¥ s
150, the tom) avaiahility of e dred

Preparstions was in the folwwm-m‘"..;ﬁ '.
Comtaming Enr-HP-f-( [} complex "" wibp

Contaming  Eng-HP-geCyld  enmple i -
containmg Lo glone - sad. algingte cﬂ!""""‘:ﬁgﬁ '
slang H\i; flﬂdihﬂ was i UW-“‘@ w» B
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obtained by shaker, 2000, who found that, the total Table (4): Availability of enrofloxacin in cornea from
qvailability of ciprofloxacin-HCI was in the following ophlhea}gi'c‘:::epamtli]gl:r =

order HPMC gel > MC gel > sod. alginate gel.
The results of statistical analysis were illustrated in Formulae] Concentration of enrofioxacin
i (g /gm) % 8.0

table (9) and showed that, there is an
significant difference between the tested formulations, Sod,
WSB|wsB+| Sod |alginate
Time +  |Drug-HP-|alginate| +Drug-
(hrs) Drug | f-CyD |+Drug | HP-f-
CyD

| 3545 | 4442 | 2655 | 417.2
+126| 40 | £75| 275

2 4172 | 4941 | 3407 | 4634
+35| 60 | £77 | £55

340.7 | 4109 | 2608 | 246.7

3 +76 | +50 | £56 | £76
5 169.1 | 2066 | 1638 | 1990.7
63 | +65 | +45 | 265

Table (5): Availability of enrofloxacin in Iris-ciliary

body from ophthalmic preparations.
ormulae Concentration of enrofloxacin
Fig. (1): Photograph of Petri- dish showing the (ug /gm) =S.D
inhibition zones resulted from different concentrations Sod.
of enrofloxacin against Bacillus subtilis ATCC 6633. W.SB+ | Sod. |alginae
Time \ | W.SB+ \no o Hp- falginate| +Drug-
Where; ((ars) Drug +Dru
Enrofloxacin concentrations; ACyD g | HP-f-
1= 781.25 pg/ml CyD
2= 390.6 pg/ml A 2808 | 3922 |233.7| 3475
3= 195 pg/ml +76 | £51 |£51 | 56
4= 977 pg/ml 2 340.7 4733 | 2559 | 4172
5= 488 pg/ml +55 | +53 [ +65| +65
Table (3): Availability of enrofloxacin in conjunctiva 3 1983 | 2973 | 1747 | 2379
. from ophthalmic preparations. +5.1 63 | £51 | 53
: ' 166.4 196.3 1604 | 1747
Cﬂm““‘lgn';f:;’;“"“"" (ug 3 +75 | +55 [+60| 78
Sod Table (6): Availability of enrofloxacin in aqueous
WSB WSB+ o4 Algint;le humor from ophthalmic preparations.
+ ][_)I:_l g: alginate | +Drug- Formulae|  Concentration of enrafloxacin
Drug | o + Drug HP-[I;- (kg /gm) £ S.D
D). | WSB+[ oo | Sod
W.5.B.+| Drug- N inate
NEEE RGOSR
2 5158 | 588.5 | 376.6 527.1 I 246.7 340.7 166.4 291.7
' +50 +8.1 +7.1 +7.5 +55 | £10.5 +6.1 +51
| —— 3 1963 | 2655 | 123.1 | 2139
s | 1963 | 3407 | 1664 | 1963 £55 | £102 | £54 | £55
e | X5 234 [ 270 ] % 53 L | 1514 | 1866 | 9452 [ 1562

-
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Table (7): Area under the curve of enrofloxacin
ophthalmic preparations for each tissue.

Formulae AUC (ug.hr/gm

W.S.B.+ Sod Sod.

W.S.B.+ | Drug- N .l alginate+
Drug HP-f~ ningr::ge Drug-HP-

Tissue CyD A-CyD

—— 78314 | 21153 | 13349 | 17309
Conjunctival , co | 163 | 54 | +87

1496.2 | 1834.4 | 1211.1 | 1555.1
Comea +63 | £56 | +42 | %55
Iris-ciliary | 11262 | 1576.2 | 934.2 1362.4
body £75 | £35 | 8.1 +63
Aqueous 999.3 | 13958 | 7129 1123.3
humor +4.5 +5.1 +9.5 +5.5

Table (8): Peak concentration and peak time of
enrofloxacin ophthalmic preparations.

Peak concentration and peak time of
enrofloxacin ophthalmic formulations

Sod.
W.S.B+ Sod. .

Drug BCyD Drug BCyD

C C C C
rre Tnn . Tm i Tmu e Tll.u
i ugs (hr) ugs (hr) uﬁ{g (hr) us:s (hr)

ormulae

:-‘:HJU"'-"' SIsg| 2 [s885| 2 [3766| 2 (5274 2

Comea 41721 2 |4991) 2 13407 2 |4634| 2
Iris=ciliary

body Ja07) 2 |[4733) 2 (2559 2 4172 2
Aqueous
humor

2808 2 41721 2 12337 2 |3149] 2

Table (9): Total ocular availability of enrofloxacin
from various ophthalmic preparations in rabbits eyes,

Formulae Total ocular availability of
enrofloxacin in pg/gm after hours
wsB "Bt geq | Sod
' " Ug- | i alginate +
Time HP-4- algmnate + Drug-HP-
(hr.) Prg | eyp | P8 | Tpcp

12992 | 1692.9* [1013.05"[1550.5°
£730] £4.83 | £38] | +52]
1554.51 1973.1° | 1206.6™ [ 1722.6°

2
£527) £535 | +549 | +405

3 1136.2| 1398.9° | 839.2% | ogg®
658 | +785 | +626 | +5.5

5 6832 | 930.2° | 585.1™ [717.9
x9.85] £527 | 4556 | +6.55

AUC,., 5445.6| 6921.3* [ 4193 4™ 577197

a- Significantly idii‘i‘zfemtal?:: 0.0010‘:. Ic?)m £ :69
b S @ o 2<0000 g o
A c .
R
sod. algmam, + drug alone {000} compared with

| above-mentioned statistical comparisons, ope

In al :
way analysis of variance (ANO\{A) followed by
Tukey-Kramer Multiple comparisons test wag
adapted. '
2500
—=\5 B +Dng- HPL£040
—i—50d a\ginats +Orug- HPLLyD
—8-\/58+0ng
~= 504 aignaie +Dng

Concentration of enrofloxacin (ug / gm)

) Time (hr)
Fig. (2): _Total ocular availability of enrofloxacin
from various ophthalmic preparations in rabbits eyes.

Canclusion
From the obtained results, it could be concluded that:
* Regarding the percent potency of the drug in the
different preparations after the microbiological
assay, the tested formulae can be arranged in the
following order; Enr-HP-4-CyD complex in W.S.B
> Enr-HP-A-CyD complex in sod. alginate > Enr in
absorption base > Enr in W.S.B > Enr in sod. CMC
> Enr in sod. alginate > Enr-A-CyD complex in
W.S.B > Ear-A.CyD complex in sod. alginate > Ent
in emulsion base,
* The Peak time of maximum drug concentration in
rabbits eye tissues and aqueous humor was tNO
. :i;:!rf for various ophthalmic ointments and gels.
p esled formulations provided the Cun Of e
fUg In conjunctiva followed by cornea, iris-ciliary
body then aqueous humor.
* The toral availability of enrofloxacin was improved
. ‘l"{’:e" :lze drug complexed with HP-4-CyD.
garding the (ora| availability of the drug from the
tested formulations, it was found to be in !¢
following order; W.SB + Em__HP_ﬂ_c‘yD} sod.
alginate + Enr—HP—,B—CyD > W.S.B+ Enr alone ” 2
sod.alginate + Enr alone, . i
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