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Alternative ocular drug delivery systems
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Real World Problem

Post-cataract endophthalmitis and cystoid macular edema after cataract removal surgery

Plan Solutions

Use intraocular lens to deliver in situ and simultaneously antibiotic and anti-inflammatory drugs

Make a (mathematical) model

Real World 

Problem

Predictions / 

Explanations

Model

Mathematical 

Conclusions

AnalysisTest

Formulation

Interpretation

Test the model

Improve



7

Design and Modeling of Therapeutic Ophthalmic Lenses for Controlled Drug Release

𝑉𝑎𝑞
𝒅𝑪𝒂𝒒

𝒅𝒕
= 𝐴𝑠𝑢𝑟𝑓𝑎𝑐𝑒𝐷𝑒

𝜕𝐶

𝜕𝑦
│𝑦=ℎ − (𝑘𝑐𝑜𝑟𝑛𝑒𝑎𝐴𝑐𝑜𝑟𝑛𝑒𝑎 + 𝓆)𝑪𝒂𝒒

K

𝐷𝑒

𝑘𝑐𝑜𝑟𝑛𝑒𝑎

𝐴𝑐𝑜𝑟𝑛𝑒𝑎

𝓆

𝑉𝑎𝑞

[Drug] ?

Pimenta et al (2018) Drug delivery to the eye anterior chamber by intraocular lenses: An in vivo concentration estimation model. Eur J Pharma and Biopharma 133 (2018) 63–69
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Pimenta et al (2018) Drug delivery to the eye anterior chamber by intraocular lenses: An in vivo concentration estimation model. Eur J Pharma and Biopharma 133 (2018) 63–69

Study where MFX loaded IOLs were implanted in rabbits and samples of the aqueous humor were collected.

Kleinmann, G., et al., Hydrophilic acrylic intraocular lens as a drug-delivery

system for fourth-generation fluoroquinolones. Cataract Refract Surg, 2006.

32(10): p. 1717-21.

Aq. Hum. collected after 4, 8 and 12 hour of IOL implantation 



9

Design and Modeling of Therapeutic Ophthalmic Lenses for Controlled Drug Release

Real World Problem

Post-cataract endophthalmitis and cystoid macular edema after cataract removal surgery

Drugs

Moxifloxacin: antibiotic

Diclofenac: nonsteroidal anti-inflammatory

Materials

Lab-made HEMA/MMA based hydrogels

Antibiotic (2 – 3 weeks)

Nonsteroidal anti-inflamatory (3 weeks)

Pimenta et al (2018) Antibiotic and nonsteroidal anti-inflammatory drugs simultaneous release for post-cataract endophthalmitis and cystoid macular edema prevention. (Submitted)
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Predicted in vivo concentrations at day 21 (3 weeks) of release:

S aureus

S epidermidis 
MAX IC50

Real World Problem

Post-cataract endophthalmitis and cystoid macular edema after cataract removal surgery

Pimenta et al (2018) Antibiotic and nonsteroidal anti-inflammatory drugs simultaneous release for post-cataract endophthalmitis and cystoid macular edema prevention. (Submitted)
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Real World Problem

Post-cataract endophthalmitis and cystoid macular edema after cataract removal surgery

Antibiotic

+ 

Anti-inflammatory

Anti-inflammatory

Antibiotic

Pimenta et al (2018) Antibiotic and nonsteroidal anti-inflammatory drugs simultaneous release for post-cataract endophthalmitis and cystoid macular edema prevention. (Submitted)
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