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2"d global leading cause of blindness
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Glaucoma: Feature

Elevated eye pressure
(> 21 mmHg) [Retinal ganglion cell apoptosis]
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Glaucoma: Outcome

[ Optic nerve depression ]
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Ophthalmic Drug Formulations
[ Functional biomaterial carrier as DDS ]

Intraocular implants Intravitreal injections

Increased risk of retinal Increased risk of retinal -

detachment and intravitreal detachment, hemorrhage, I n.' e Cta b I e T h e rm O g e I
hemorrhage endophthalmitis and cataracts.

Rapidly diluted.
Repeat Qrocedure necessary.
:‘;i- {]'” (!’f{r_,:‘ B}
@ ‘* v Nanoceria Eye Drop

| Systemic Topical
administration application . . -
Limitsd peneiraion — |Improve bioavailability

ey (<5%).
%g@ ; Rapid tear washout.
d [N Poor patient compliance.
@
Limited/variable penetration.
Potential for systemic toxicity.

— Completely alleviate symptoms

c S

Short, Toxicol. Pathol. 2008;36:49-62
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Biodegradable In Situ Forming DDS
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Intraocular Pressure & Pupil Diameter
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Next Stage

Our findings support the hypothesis that the combination of
degradable with temperature-sensitive features of carriers increases

drug delivery performance
I Extended Release l
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Extended Release
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Functional Boost
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Glaucomatous Optic Neuropathy
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Prooxidant/Antioxidant Balance

Redox reaction
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Characterization

COOH COOH COOH COOH COOH
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Cellular Response
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In Vivo Study




In Vivo Study
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Nanocapsular System
[— Polyester-Based Hollow Nanocarrier ]

L
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Eye Drop
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Characterization
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Functional Assay
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In Vivo Study
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Effect of Shell Thickness

Penetration enhancer

(Prevent burst release)
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Theranostics 2021;11:5447-5463
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Effect of Chitosan DD
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Concluding Remarks

Our findings suggest that multifunctional biomaterials may have
potential for application as injectable depot or eye drop
formulation for intraocular drug delivery

Structure-property-function relationship can be tailored to the
needs of therapeutic DDS for treating ocular diseases
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[WOS Highly Cited Paper]

Disease Treatment: DDS/ITNP

ﬂa development of efficient therapies for ocular diseases remains a significant challenge because of M
static and dynamic barriers in the eye. A variety of pharmaceutical strategies have been explored to overcome
these ocular physiological barriers and thereby improve therapeutic bioavailability in both anterior and
posterior ocular tissues. This mini-review summarizes, analyzes, and discusses recent advances in the field of
ophthalmic drug delivery systems (DDSs). Specifically, the focus is on design strategies using
stimuli-responsive polymers and their applications for the treatment of prevalent ocular diseases such as dry
eye, ocular infection, glaucoma, and age-related macular degeneration. The stimuli-responsive polymers are
categorized according to their responses in various ocular environmental conditions (such as temperature,
pH, and ions). Additionally, general strategies and methodologies for the construction of effective ophthalmic
stimuli-responsive DDSs are investigated by exploiting key parameters such as the stimuli-response type,
ocular biocompatibility, ocular biodegradability, drug encapsulation and release, as well as the modifiable
structure of the polymers. Also discussed in this review are the interrelationships among the designed
structures, properties, and functions of the stimuli-responsive DDSs and their pharmacological treatment
(fﬁcacies. In summary, we believe that the recent progress in the field of stimuli-responsive DDSs constitutey

Intrinsically therapeutic
nanoparticles
oo,

a significant advance for the development of effective pharmacological treatments for eye disorders.

' Therapeutic 4 Intrinsically therapeutic nanoparticles (ITNPs) are a special class of nanomaterials with
[Polymer Chemistry Pioneering punctionalizatio capabilities of self-triggering bioactive activities (without drug) when interacting with biological
entities of interest. Typical bioactive features of ITNPs are antioxidant, antiinflammatory,
antiangiogenic, and antibacterial properties, which can be medicinally exploited to treat a variety
of diseases. Recently, ITNPs have considerably contributed to the development of numerous
therapeutic modalities, simplified the formulation of nanotherapeutics, and promoted the
translations of these intriguing biomaterials from bench to bedside. Therefore, this review
summarizes, analyzes, and discusses recent advances of ITNPs in the treatment of diseases
associated with four main risk factors: oxidative stress, inflammation, angiogenesis, and
infection. Specifically, an update on the syntheses, bioactive properties, and biomedical
assessments of ITNPs is provided. Moreover, therapeutic efficacies of ITNPs in pre/clinical trials
\3 deliberated with respect to their physical/chemical characteristics; challenges ay

Investigators Issue]

Advanced Polymer
Based Ophthalmic
Drug Delivery Systems

~Macular Degeneratign’/

o o - - -

erspectives toward the clinical translation of ITNPs are also highlighted.
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Macular Degeneration: Nanotherapeutics
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Corneal Alkali Burn: Nanomedicine
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