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ABSTRACT
Background
Drug ocular toxicity is a field that requires attention. Clindamycin has been injected intravitreally
to treat ocular toxoplasmosis, the most common cause of eye posterior segment infection
worldwide. However, little is known about the toxicity of clindamycin to ocular tissues. We have
previously showed non intraocular toxicity in rabbit eyes of poly(lactic-co-glycolic acid) (PLGA)

implants containing clindamycin hydrochloride (CLH) using only clinical macroscotopic
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observation. In this study, we investigated the in vivo biocompatibility of CLH-PLGA implants at
microscotopic, cellular and molecular levels.

Methods

Morphology of ARPE-19 and MIO-M1 human retinal cell lines was examined after 72 hours
exposure to CLH-PLGA implant. Drug delivery system was also implanted in the vitreous of rat
eyes, retinal morphology was evaluated in vivo and ex vivo. Morphology of photoreceptors and
inflammation was assessed using immunofluorescence and real-time PCR.

Results

After 72 hours incubation with CLH-PLGA implant, ARPE-19 and MIO-M1 cells preserved the
actin filament network and cell morphology. Rat retinas displayed normal lamination structure at
30 days after CLH-PLGA implantation. There was no apoptotic cell and no loss in neuron cells.
Cones and rods maintained their normal structure. Microglia/macrophages remained inactive.
CLH-PLGA implantation did not induce gene expression of cytokines (IL-1B8, TNF-a, IL-6),
VEGF, and iNOS at day 30.

Conclusion

These results demonstrated the safety of the implant and highlight this device as a therapeutic

alternative for the treatment of ocular toxoplasmosis.

KEY WORDS: Intravitreal implant; Ocular toxoplasmosis; Clindamycin; PLGA; Toxicity;

Biocompatibility.

Abbreviations:

PLGA — Poly(lactic-co-glycolic acid)

CLH — Clindamycin hydrochloride

ARPE-19 — Human retinal pigment epithelial cell line

MIO-M1 — Human Miller cell line
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IL-18 — Interleukin 1 beta

TNF-a — Tumor necrosis factor alpha

IL-6 — Interleukin 6

VEGF — Vascular endothelial growth factor

iINOS — Inducible nitric oxide synthase

ERG — Electroretinogram

DMEM/F-12 — Dulbecco's modified eagle medium: nutrient mixture F-12
HAM — Human amniotic membrane

HEPES - 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
FBS — Fetal bovine serum

PBS — Phosphate-buffered saline

FITC — Fluorescein isothiocyanate

DAPI — 2-(4-amidinophenyl)-1H -indole-6-carboxamidine

IP — Propidium iodide

TUNEL — Terminal deoxynucleotidyl transferase dUTP nick end labeling
PCR - Polymerase chain reaction

OCT - Optical coherence tomography

PNA — Peanut Agglutinin

HPRT — Hypoxanthine phosphoribosyltransferase

SD — Standard deviation

IBA-1 — lonized calcium binding adaptor molecule 1

OLN — Outer nuclear layer

INL — Inner nuclear layer

GCL — Ganglion cell layer
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INTRODUCTION

Drug safety is one of the major concerns in the field of toxicology. When developing a new
system for drug delivery, the potential toxicity of both the released drug and the delivery system
formulation to the target tissue must be evaluated (1,2). Clindamycin is an antibiotic used to
treat infections caused by gram-positive bacteria and has been also suggested to be efficient in

the treatment of ocular toxoplasmosis (3-7).

The systemic toxicity of clindamycin is well established (8,9). The oral administration of
clindamycin can cause gastrointestinal side effects, such as diarrhea and colitis, which can be
life-threatening in severe cases (10). On the other hand, only few reports show the intraocular
toxicity of clindamycin. Different studies investigated the retinal toxicity of clindamycin with
however controversial results. Vitreous replacement fluid containing 10 pg/mL clindamycin
saline has been shown to be non-toxic to the rabbit retina after vitrectomy (Stainer et al., 1977).
Abnormal electroretinograms (ERG) and retinal histology were only found in eyes receiving
higher drug concentrations (11). In isolated superfused bovine retina, clindamycin at
concentration of 0.3 and 1mM (128 and 425 pg/mL) significantly reduced the amplitude of b-
wave of ERG, suggesting retinal neural function impairment (12). Lipid intraocular micro-
implants (0.4 mm; 5.2 + 0.5mg) containing clindamycin (50-90%) did not cause retinal
abnormalities, inflammatory response nor changes in the b-wave amplitude ratios before and
after implantation in rabbit eyes (13). This scenario clearly shows the importance to reevaluate

the ocular toxicity of clindamycin.

In previous studies, we have shown that clindamycin hydrochloride (CLH) released by
poly(lactic-co-glycolic acid) (PLGA) implants did not cause inflammatory response by clinical
evaluation of rabbit eyes, and did not decrease the ARPE-19 cell metabolic activity (14,15). In
order to provide more detailed knowledge about the potential ocular toxicity of clindamycin, in

the present study, we evaluated the in vitro toxicity on retinal cells and in vivo drug toxicity in rat
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eyes usingin vivoretinal morphological test by optical coherence tomography, as well as ex vivo
analyses by histology, immunofluorescence, and real-time PCR. This study, combined with
previous reports of the drug anti-parasite activity (15) highlights clindamycin as an alternative

treatment for ocular toxoplasmosis.

MATERIALS AND METHODS

Preparation of the CLH-PLGA implants

The implants were developed according to the technique previously described (14-16). CLH
(Sigma-Aldrich Co. - St. Louis, MO, USA) and PLGA (50:50 Resomer® RG 503 inherent
viscosity midpoint of 0.32-0.44 dl/g — EVONIK, Germany) were dissolved in a mixture of distilled
water and acetonitrile and then lyophilized. The resulting mixture was molded into round
implants using a hot plate. The final concentration of CLH dispersed in the polymeric system
was 25% (w/w) (total amount of the drug was approximately 183.7 upg/implant). This was the
maximal drug concentration that maintained PLGA elasticity allowing the implant to be molded.
The implants were sterilized by gamma irradiation using cobalt 60 energy source (MDS Nordion,

CAN) at room temperature. The dose applied was 15 kGy.

Human cell cultures

Human retinal pigment epithelial (RPE) cells (ARPE-19 cell line) were kindly provided by Dr.
Hjelmeland (University of California, Davis, CA) and grow in Dulbecco's modified Eagle's
medium (DMEM/F-12) and human amniotic membrane (HAM) nutrient with glutamine, 15mM of
HEPES (Life Technologies, Paisfey, UK), and 10% fetal bovine serum (FBS; Invitrogen-Gibco,

Grand Island, NY) at 37 °C under 5% CO, and 95% humidified air.

Human retinal Muller glial cells (MIO-M1 cell line) were kindly provided by Dr. Astrid Limb,
University college London, (London, UK) and grow in the presence of Dulbecco's modified

Eagle's medium (DMEM) GlutaMax supplemented (Life Technologies-Gibco, Paisfey, UK) with
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10% fetal bovine serum (FBS), 0.4% gemtamicin, and 0.1% amphotericin B in a humidified

atmosphere containing 5% CO2, at 37 °C and 95% humidified air.

For both cell cultures, the culture medium was refreshed every 2 days and upon confluence,
cells were rinsed with 5 mL of phosphate buffered saline (PBS) and incubated with 10 mL of
trypsin-EDTA (Life Technologies) at 37°C in a humidified atmosphere of 5% CO. and 95%
humidified air, as previously described (17). After 5 to 10 min, the trypsin enzyme activity was
stopped by the addition of 10 mL of the growth medium and the cells were centrifuged for 5 min
at 1500 rpm. Then, the supernatant was discarded and the cells were resuspended in 15 mL of
fresh respective mediums and seeded into culture flasks for further propagation and subsequent

passages.

Immunocellularchemistry

The immunofluorescence study was performed as previously described (18). ARPE-19 and
MIO-M1 confluent cells were incubated with culture media alone (no treatment) or containing
CLH-PLGA implants or PLGA blank implants. After 72 hours, the media was removed, cells
were rinsed with PBS and fixed with paraformaldehyde 4% (v/v) (Merck Eurolab, Fontelay Sous-
Bois, France) for 15 min. Cells were then rinsed again with PBS for 5 min and permeabilized in
PBS containing 0.3% (v/v) Triton X-100 (Sigma- Aldrich, Lyon, France) for 15 min. F-actin fibers
were labeled with FITC-Phalloidin (Sigma-Aldrich) in PBS (1:250) for 30 min at room
temperature. Cell nuclei were stained with propidium iodide (IP, 1:100, Sigma-Aldrich) for 30
min or with 4’,6’-diamidino-2-phenylindole (DAPI, 1:5000, Sigma-Aldrich) for 5 min. After
washing with PBS, cells were mounted in agqueous mounting medium (Fluoromount, Sigma-
Aldrich) and observed using an Olympus IX70 fluorescent microscope equipped with a digital

camera.
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Animals

All in vivo experiments were performed in accordance with the ARVO statement for the Use of
Animals in Ophthalmic and Vision Research, the European Communities Council Directive
(86/609/EEC), and approved by ethical committees of the Université René Descartes. Adult
female Lewis rats (7 weeks old; Janvier, Le Genest-Saint-Isle, France) were kept in pathogen

free conditions with food and water and housed in a 12-hour light/12-hour dark cycle.

Implantation of delivery systems into the rat eyes

Prior to the procedure, animals were sedated by intramuscular injection of ketamine (50mg/kg)
and xylazine (3mg/kg). Drops of topical anesthetic tetracaine 1% (v/v) (Sigma-Aldrich) were
administrated to each eye before the system implantation. Animals were separated in three
groups: group | received the CLH-PLGA implant, group |l received non-loaded PLGA implant,
and group Il received no treatment. A transscleral incision was made at 2 mm behind the
limbus using 20G needle. The implant was then inserted into the vitreous through the incision
(Figure 2C). An experienced surgeon performed the surgical procedure to all animals to assure
the reproducibility. After 30 days, rats were killed with a lethal dose of intraperitoneal
pentobarbital (Nembutal; Abbot, Saint-Remy sur Avre, France) and eyes were enucleated for
histology, immunohistochemistry, TUNEL assay and quantitative PCR. For each analysis, the

number of animals is indicated in the respective figure.

Optical Coherent Tomography (OCT)
In vivo assessment of rat retinal morphology was performed immediately and 30 days after
polymer implantation using spectral domain OCT (SD-OCT; Spectralis device) as previously

described (19). Pupils were dilated with 5% tropicamide drops. Each 2-dimensional B-scan
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recorded at 30° field of view consisted of 1,536 A-scans with an optical resolution reaching 3.5
pm, and the enhanced depth imaging option was used to evaluate the choroid and retina.
Histology

Enucleated rat eyes were fixed in 4% (v/v) paraformaldehyde and 0.5% (v/v) glutaraldehyde for
2 hours. Then, the eyes were dehydrated in a graded alcohol series and embedded in historesin
(Leica, Heidelberg, Germany). Sections of 5 um were cut through the optic nerve head using a

Leica Jung RM2055 microtome and stained with 1% (v/v) toluidine blue.

Immunohistochemistry on eye cryosections

Eyes were fixed in 4% paraformaldehyde and incubated with a graded series of sucrose before
being snap frozen in Tissue-Tek optimal cutting temperature (OCT) compound (Bayer,
Diagnostics, Puteaux, France). The following primary antibodies were used on cryosections:
rabbit anti-ionized calcium binding adaptor molecule-1 (anti-IBA-1, 1:400; Wako, Richmond, VA,
USA), rabbit anti-cone arrestin (1:100; Millipore, Fontenay sous Bois, France), mouse anti-
rhodopsin  (Rho4D2, 1:100; Abcam, Paris, France). The secondary antibodies (Life
Technologies) were Alexa Fluor 488-coupled goat anti-rabbit IgG (1:200), Alexa Fluor 488-
coupled goat anti-mouse IgG (1:20) and Alexa Fluor 594-conjugated goat anti-rabbit 19G
(1:200). Cone photoreceptor segments were labeled with FITC-conjugated peanut agglutinin
(PNA, 1:100; SigmaAldrich). Cell nuclei were stained with DAPI (1:3000; Sigma-Aldrich).
Negative controls were performed without primary antibodies. Images were taken using a
fluorescence microscope (BX51; Olympus). Cone-arrestin positive cells (cones) and rhodopsin-

positive areas of rod outer segments were analyzed using FiJi (ImageJ).

TUNEL assay
For the TUNEL assay, rat eyes were snap frozen in Tissue-Tek OCT-compound (Bayer

Diagnostics, Puteaux, France). Cryostat sections (10 pm) were cut and fixed with
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methanol/acetic acid for 20 min at room temperature. Then, the sections were rinsed during 10
min in PBS, and permeabilized with 0.1% (w/v) sodium citrate/0.1% (v/v) Triton X-100 in water
for 2 min at -4°C. After that, the sections were rinsed with PBS and incubated for one hour with
50 pL of terminal deoxynucleotidyl transferase (TUNEL; Roche Diagnostics, Mannheim,
Germany) reaction mixture at 37 °C. The sections were then rinsed three times with PBS,

stained with DAPI and rinsed with PBS.

Reverse transcription and real-time PCR

Total RNA was isolated from neuro-retina and choroid/RPE complex using RNeasy plus Mini Kit
(Qiagen, Courtaboeuf, France). First-strand cDNA was synthesized using random primers (Life
Technologies). Transcription levels of interleukin 1 (IL-1b), interleukin 6 (IL-6), tumor necrosis
factor-a (TNF-a), vascular endothelial growth factor (VEGF) and iNOS were analyzed by Real-
Time PCR System (Applied Biosystems, Foster City, CA, USA) with Tagman detection (Life
Technologies). The hypoxanthine phosphoribosyltransferase (HPRT) was used as internal

control. Delta cycle threshold calculation was used for relative quantification of results.

Statistics
Experimental results were analyzed by two-way ANOVA or Kruskal-Wallis test followed by
Dunn’s comparasion using GraphPad Prism7 program. A p-value of 0.05 or less was

considered statistically significant. Data are presented as mean + SD.

RESULTS

Human in vitro ARPE-19 and MIO-M1 cell morphology after incubation with CLH-PLGA
implant. After 72 hours of incubation with CLH-PLGA or PLGA implant, phalloidin-stained actin
fibers in ARPE-19 cells were intensely concentrated around the entire perimeter of the cells,

suggesting large surface attachment (Figure 1). Highly interconnected cell network was formed
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without cytoskeleton lost in both PLGA and CLH-PLGA groups compared to the no treatment
group. The actin filaments were distributed in parallel towards circumferential bands. The
ARPE-19 cell nuclei stained by DAPI were localized in the center of cytoplasm. Only 3
condensed nuclei were observed. Pl is a well-accepted marker for degenerating cells when
applied prior to fixation. In fixed tissues, Pl staining is able to reveal detailed cell morphology by
labeling cell bodies in intact cells, in addition to display condensed nuclei in dead cells (20). In
fixed MIO-M1 cells, we observed PI staining in the cytoplasm and nucleoli. No condensed

pyknotic nucleus was found in the PLGA or CLH-PLGA group (Figure 1).

ARPE-19 ARPE-19 MIO-M1

No treatment

CLH-PLGA

Fig 1. ARPE-19 and MIO-M1 cell morphology after 72 hours of contact with the implants in the
different groups. The first column shows the phalloidin-stained actin fibers. The dotted circle
shows the actin filament circumferential bands. The second column shows the nuclei stained by
DAPI and the third column propidium iodide staining in the cytoplasm and nucleoli. The arrow

shows the nucleoli of MIO-M1 cells. All scale bars = 50 ym.
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CLH-PLGA implant does not impair retina and photoreceptor morphology and did not
induce cell death by apoptosis. The retinal morphology was evaluated in vivo by OCT
immediately after surgery and 30 days after the system implantation in rat eyes. The OCT
shows that the implant was situated in the vitreous (Figure 2). At day 0, the condensed implant
was almost dark on OCT as the scanning cannot penetrate it (Figure 2A). At day 30, the implant
became hyperreflective suggesting reduced density and degradation of the polymers (Figure
2B). No inflammation or cataract was observed in any animal. Additionally, we didn’t observe

retinal detachment, retinal edema or thinning, or inflammation (Figure 2D).

0 Day 30 days

Fig. 2. In vivo microscopy and OCT examination of implanted rat eyes. (A) OCT shows that the
implant (arrow) is successfully inserted into the vitreous cavity at day 0. The retina is partially
masked by the shadow of the implant. The structure of the retina on both sides of the shadow
remains normal (B) At day 30, the implant (arrow) becomes hyper-reflective due to its reduced
density. The retina below the implant can be observed on the OCT scan. No retinal edema,
degeneration of detachment was found. (C) Intraocular CLH-PLGA implant is observed under

microscopy. The dotted insert shows the implant inside the rat’s eye (D) Retinal fundus shows

11
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normal optic nerve and retinal vasculature at day 30 after polymer implantation. Scale bar = 200

Mm, Nn=3 per group.

On histological sections, the rat retinas in both PLGA- and CLH-PLGA- implanted groups
maintained the normal lamination structure at day 30 compared to no treatment group (Figure
3). We didn’t observe retinal edema or photoreceptor degeneration, as could happen in toxic
conditions (21-23). Furthermore, cell count on the entire retinal section for PLGA- and CLH-

PLGA- group showed no significant change compared to no treatment group (Figure 4A).

The outer segments of rods were stained using rhodopsin antibody and cones using cone-
arrestin antibody, respectively (Figure 3). No difference was observed in outer segments of rod
cells within no treatment, PLGA and CLH-PLGA groups. Cone-arrestin immunestains the entire
cone cell from outer segments to synaptic body. No abnormality was observed in cone cell
morphology within 3 treatment groups .The rhodopsin and cone-arrestin positive surface area

did not decrease compared to no treatment group (Figure 4B).

Apoptosis was assessed by TUNEL assay. We used cornea epithelial cells as positive control
(Figure 4C). No apoptotic cell in the rat retinas was observed 30 days after PLGA- or CLH-

PLGA- implantation (Figure 4 C and D).

12
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CLH-PLGA PLGA No treatment

Fig. 3. Ocular biocompatibility of CLH-PLGA implant 30 days after implantation. First row shows
toluidine blue stained histological retina sections. Second and third row show rhodopsin staining
the outer segments of rod photoreceptors and cone arrestin staining cone photoreceptors. The
white dotted line shows the entire cone (outer segments and synaptic bodies). RPE — retinal
pigment epithelium; IS/OS — inner and outer segments of photoreceptor; ONL — outer nuclear
layer; OPL — outer plexiform layer; INL — inner nuclear layer; IPL — inner plexiform layer; GCL —
ganglion cell layer. n = 4 (number of rats per group of immunohistochemistry experiment), n = 3

(number of rats per group of histology experiment) Scale bars: 20 um.
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Fig. 4. (A) Cell count of ONL, INL, GCL retina layers and (B) quantification of rhodopsin and
cone arrestin positive surface areas by Fiji (Imaged). (C) Apoptotic corneal epithelial cells
(green) are the positive control and nuclei are stained with DAPI (blue). (D) No TUNEL positive

cell is observed in the retina of rats. n = 4 rats per group . Scale bars: 50 um and 20 pym.

CLH-PLGA implant did not induce ocular inflammation. To evaluate whether CLH-PLGA-
implant would activate and recruit microglia/macrophage, we performed IBA-1 immunostaining
on cryosections. Round-shaped IBA-1 positive microglia/macrophage cells represent activated
cells while ramified IBA-1 positive microglia/macrophage cells are resting cells. In the ciliary
body of no treatment group, most microglia/macrophageswere inactive (Figure 5 A, yellow
arrows), while in the PLGA group, some round-shaped activated microglia/macrophages can be
observed (Figure 5 A, white arrows), suggesting acidic PLGA could be somehow inflammatory.

In the CLH-PLGA group, microglia/macrophages were mostly inactive. In the retina, ramified

14



303  microglia/macrophages were localized in the inner retina in all 3 groups. We did not observe
304 round microglia/macrophages and migration into the outer retina, suggesting no retinal

305 inflammation.

No treatment PLGA CLH-PLGA

-

44444444444

306

307  Fig. 5. Microglia activation and expression of pro-inflammatory cytokines in the different groups.
308 (A) IBA-1 immunostaining (red) shows that microglia/macrophages in the ciliary body (anterior
309 segment) display a round shape (white arrows) and resting ramified shape (yellow arrows) (B)
310 The retina stained with IBA-1 shows the absence of activated microglia/macrophages (n = 4 rats
311  per group).

312

313 CLH-PLGA implant did not induce gene expression of cytokines. Rat neuroretina and
314  choroid/RPE complex were both analyzed. PCR results showed no significant change in the
315 gene expression of IL-1B, TNF-qa, IL-6, iNos and VEGF in groups with system implantation

316 compared to the no treatment group (Figure 6A,B).
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Fig 6. Quantitative PCR of cytokine expression in the retina. HPRT was used as housekeeping
gene. Data are expressed relative to the no treatment group (n = 5 rats per group). *P < 0.05.

DISCUSSION

Ocular toxoplasmosis still lacks an effective treatment. Because the ocular bioavailability of
drugs administered orally is very low, much effort has been put on local delivery systems.
Clindamycin delivery systems have been developed for the treatment of ocular toxoplasmosis or
endophthalmitis but the safety of these systems to the retina is not fully evaluated. The
interaction between clindamycin and eye tissue has been subject of discussion for several

years, but there are no conclusive results. To better understand whether clindamycin is toxic or

17
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not to the eye, here we screened the clindamycin toxicity by in vitro and in vivo studies using a
set of techniques. We started by analyzing the in vitro cytotoxicity in retinal cells, ARPE-19 and
retinal Muller glial cells. The importance to evaluate drug toxicity by using two different retinal
cell types has been highlighted (24). Retinal Muller glial cells and RPE both play important role
in retinal homeostasis (25,26). Human immortalized ARPE-19 cells are widely used for
cytotoxicity studies (27) while Miuller cells are major retinal neuron-supporting glial cells.
Maintenance of retinal Mdller glial homeostasis is essential for the integration of retinal neuronal

functions (28). Miiller cells have also been used for drug-induced retinal toxicity study (29).

We firstly determine the toxicity of CLH-PLGA/PLGA- implant within 72 hours of incubation with
ARPE-19 cells. Actin filaments are responsible to form cell cytoskeleton and therefore alteration
in its structure has been considered a potential marker of drug-induced retinal toxicity (30-33).
Therefore, we chose to evaluate the morphology of actin filament and cell nuclei as indicators
parameter of toxicity. We did not observe any impairment in these structures suggesting that
CLH as well as PLGA polymer are not toxic to the ARPE-19 cells. To determine the toxicity of
CLH-PLGA- in Mdller glial cells (MIO-M1), we used post-fixation Pl staining that showed
preserved cell morphology after 72 hours incubation with the implant, demonstrating good
tolerance. To our knowledge, this is the first cytotoxicity study of CLH using human retinal cell

lines.

Our previous study showed the in vivo release of CLH from PLGA implant for 6 weeks in rabbit
eyes (14). The in vivo ocular biocompatibility of the CLH-PLGA has only been evaluated by
clinical examination and intraocular pressure measurement (14). In this study, we further
assessed the biocompatibility of the implant in rat retinas by in vivo and ex vivo techniques in
order to provide detailed information about the implant safety. Initially, the in vivo OCT confirms
the stable intravitreous localization of the implant in the rat eyes. After 30 days, the implants

decreased in size and density demonstrating its in vivo degradation. OCT results did not
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evidence any retinal morphological alterations showing the biocompatibility of both the polymer
and the drug. In addition to OCT results, histological analysis showed preservation of cell
density in the ONL, INL and GCL retinal layers for the CLH-PLGA- implant compared to no
treatment group. This suggests that CLH does not provide a toxic environment for the cells. Not

surprisingly, TUNEL analysis confirmed the absence of dead cells by apoptosis.

Despite the positive results obtained so far, we wonder whether the photoreceptors maintained
their morphology in the presence of the implant. We used immunohistochemistry staining to
investigate cone and rod cells. No abnormality was found in the morphology of both

photoreceptors suggesting no neurodegeneration.

Chronic inflammation and activation of microglia can lead to retinal damage and neuronal
apoptosis (34). At 30 days after intravitreous implantation of PLGA system, there was no
microglia/microphage activation and migration compared to no treatment groups. However,
some activated microglia/macrophages were observed in the ciliary body in rats implanted with
non-loaded PLGA. The degradation products of PLGA, lactic and glycolic acid, are known to be
inflammatory. As CLH-PLGA did not induce activation of microglia/macrophages, whether
antibiotic clindamycin inhibits PLGA induced inflammation should be further investigated. Real-
time PCR showed no significant changes in gene expression of cytokines and VEGF, confirming

the ocular tolerance of the CLH-PLGA systems.

Our study provides evidences of ocular safety of clindamycin released PLGA system by
combining in vitro and in vivo evaluations. PLGA implant allows continuous release of minimal
therapeutic dose of CLH, improving retinal biocompatibility. This CLH delivery system could be

a therapeutic alternative for the treatment of ocular toxoplasmosis.

CONCLUSION
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In this study, we evaluated in vitro toxicity of clindamycin released from PLGA implants using 2
human retinal cell lines and biocompatibility of PLGA containing CLH in rat eyes using in vivo
OCT examination, histology, TUNEL assay, immunohistochemistry and real-time PCR. In
vitrotests on retinal cells showed the preservation of ARPE-19 and MIO-M1 cell morphology
after 72 hours incubation with CLH-PLGA implant. In vivo biocompatibility showed normal retinal
and photoreceptor morphology, absence of apoptotic cells and inflammation 30 days after CLH-
PLGA implantation, suggesting good ocular biocompatibility. PLGA implant containing CLH

could be proposed as a therapeutic alternative for the treatment of ocular toxoplasmosis.
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