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 DEX-NPs incorporate a pentablock copolymer previously used
to deliver triamcinolone acetonide2 (PolySciTech, IN):

 DEX-NPs were made using an oil-in-water emulsion2 of
polymer and DEX, sonicated for 5 min. DEX-NPs were
lyophilized in 5% mannitol for 48 hrs. and stored at -20°C.

 DEX-NPs were reconstituted in sterile PBS and filtered (70
µm):

 Nine mice (C57BL/6J, male, 10-12 wks) were anaesthetised
under ketamine/xylazine.

 Mice received a single subconjunctival injection (33G) of DEX-
NPs (10µl,1µg DEX) in one eye. Contralateral eyes received
unloaded nanoparticles (U-NPs).

 Body mass and IOP were measured bi-weekly (09:00–11:00)
under isoflurane by rebound tonometry (TonoLab, Icare).

 After 30 days, mice were euthanized; eyes were enucleated to
measure outflow facility (C ) with

 Systemic dexamethasone (DEX) treatment in mice mimics

steroid induced ocular hypertension in humans1.

 Systemic DEX causes adverse reactions, including weight

loss, cardiovascular complications and immune suppression.

 To refine and localise DEX delivery, we developed DEX-

eluting nanoparticles (DEX-NPs) for subconjunctival

injection.

 This study determined the influence of DEX-NPs on outflow

facility, IOP and body mass in C57BL/6 mice.

 A single injection of DEX-NPs increased IOP and reduced C over
one month, similar to systemic DEX, without adverse weight
loss.

 DEX-NPs provide a refined method for DEX-induced ocular
hypertension, reducing animal numbers and improving welfare.

 Characterisation of DEX-NP release kinetics are ongoing.

1) Overby et al. IOVS 2014.
2) Tamboli et al. Colloid Polym Sci 2013.

Fig 4: IOP vs time. Data are mean ± SD. Arrow indicates time of injection.

Fig 3: a) The system. b-c) Flow (Q ) and pressure (P ) traces

from a typical perfusion. Red regions show steady-state periods3.

Fig 6: Body mass vs time. Data are mean ± SD. Arrow indicates time of injection.

Mini-pump data from a previous study.

Tab 1: Comparison of IOP and C between DEX-NPs and DEX mini-pumps1,
values given as mean ± SD.

Fig 5: a) Steady-state Q vs P from sample pair, C estimated using power law
model3. b) Relative difference in facility of paired DEX-NP vs U-NP treated
eyes. Each data point is an individual mouse. Error bars are 2 SD.

Fig 2: Micrograph 
of DEX-NPs.

 DEX-NPs increased IOP by 2-3 mmHg over one month (p<0.001) 

 No significant weight loss with DEX-NPs and no dropouts.

 DEX-NPs decreased C on average by 44% [19,61%] (mean [95% 

CI], p = 0.01).

 The change in IOP and facility is similar between DEX-NPs and 

systemic DEX delivery via mini-pump1:

Fig 1: Structure of polymer2.

 All experiments were conducted in compliance with the
ARVO Statement for the Use of Animals in Ophthalmic and
Visual Research under the authority of a UK Home Office
license.

3) Sherwood et al. PLoS ONE 2016.
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Baseline IOP

(mmHg)

Final IOP

(mmHg)

ΔIOP

(mmHg)

Final C

(nl/min/mmHg)

DEX-NPs 12.1 ± 2.3 15.4 ± 2.3 3.2 ± 3.3 6.3 ± 3.5

U-NPs 12.4 ± 1.8 13.1 ± 2.2 1.0 ± 2.8 11.6 ± 1.3

DEX mini-pump 14.0 ± 1.5 16.9 ± 1.9 2.7 ± 2.4 8.1 ± 2.6

PBS mini-pump 13.7 ± 2.2 12.9 ± 1.6 -0.4 ± 2.7 16.1 ± 5.1


