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During the period of my PhD I designed and performed 5 different studies, 4 of which
were in collaboration with pharmaceutical companies (Astra Zenaca, Promedior PLC,
Daniolabs and QUARK PLC) and one funded by the UCL Institute of Ophthalmology
and the UCL School of Pharmacy. I received a 3 years Scholarship from the UCL
School of Pharmacy.

1. Antiscarring subconjunctival tablet.

This innovative project constitutes to the best of our knowledge the first attempt to
develop a prolonged release formulation against scarring after glaucoma filtration
surgery. The sterile (after gamma radiation) ilomastat tablet, which was created for
first time during this PhD by Stelios Georgoulas, meets the criteria of the European
and the US pharmacopoeia for the lack of degradation after radiation. The irradiated
ilomastat was shown to inhibit the contraction of gels in vitro ocular antiscarring
models. The irradiated ilomastat tablet significantly inhibited scarring and enhanced
bleb survival compared to the positive and negative controls in 2 in vitro studies. As
the positive control (MMC) used in this experiment is the currently used anti-scarring
treatment after glaucoma filtration surgery, this work indicates that the ilomastat
tablet may offer enhanced therapeutic effect in the attempts to inhibit scarring after
glaucoma filtration surgery, and subsequently the increase in IOP and potential
blindness. Detailed histopathology studies of the ocular tissue were performed on the
ocular tissues harvested by the in vivo experiment by Stelios Georgoulas, which
supported these findings.

2. Testing of 4 Matrix Metalloproteinase Inhibitors on their effectiveness on
an ocular scarring model

During the three years of work that is presented in my thesis, we sought new
matrix mettaloproteinase inhibitors in order to test their effectiveness against
scarring. This included a collaboration with AstraZeneca was created, which had
developed many MMP inhibitors, which have never been tested against ocular
scarring.
All four MMPis from AstraZeneca were found to be effective against contraction
in our in vitro model of scarring (collagen I gels populated with Human Tenon’s
Fibroblasts ~-HTFs-) over seven days. The compounds were also observed to
inhibit the elongation of HTFs. In particular, compound 4 was shown to be more
effective than ilomastat, which is known to effectively inhibit MMPs and
contraction in vitro and in vivo). Based on these preliminary results, we believe
that these compounds warrant further study.

3. Serum Amyloid P
The work that has been done during the last decade by the Ocular Repair and
Regeneration Biology Unit at the UCL Institute of Ophthalmology has focused on
examining scarring as a function in which the local fibrocytes, transformed into
myofibroblasts, play the dominant role. By testing the effects of Serum Amyloid P
(SAP) in the inhibition of scarring, a broader picture of the mechanisms of wound
healing after glaucoma filtration surgery was examined. Many scientific groups have
suggested that nonactivated fibroblasts (fibrocytes) circulating in the blood participate
in the mechanism of scarring. Several studies provided evidence that myofibroblasts
do not originate from tissue fibroblasts, but from a bone-marrow-derived precursor. It
was suggested that these cells enter the wound area after tissue damage and, by



expressing cytokines and chemokines, cleave the existing ECM and promote
angiogenesis, to produce new ECM and to promote contraction.

In vitro and in vivo studies were designed in order to evaluate the role of SAP in
ocular antiscarring models. As SAP does not target Tenon’s Fibroblasrs, it was not
effective in in vitro antiscarring models. Regarding the results from the in vivo
experiment, our observations indicate that SAP has managed to inhibit
macroscopically the scarring of the bleb significantly more compared to the negative,
but also the positive control. The positive control used in this experiment is the
currently used treatment in humans for scarring inhibition after glaucoma filtration
surgery, which is the reason why this finding is very important. This result presents
similarities with the study performed by Naik-Mathuria et al. (2008) in skin wounds.
Histological analysis of the treated eyes of the in vivo experiment revealed lower
collagen deposition in the SAP treated groups compared to the controls. Lower
collagen deposition in SAP treated animals has also been reported by Kisseleva et al
(2006), who found that Serum amyloid P reduces scarring deposition in a bile duct
ligation model.

Regarding the immunohistochemistry results, the results from our in vivo study are
contradictory compared to other published studies that examined fibrosis in other
tissues. It was found in our studies that the +aSMA fibroblasts in the rabbit bleb area
were slightly increased in the SAP treatment groups compared to the negative control
group and reduced compared to the positive control group.

4. SiRNA against MMP-1, -2, -3, -8 and -9.
Based on the observations of the in vitro experiments, it is suggested by this
thesis that SiRNAs against MMP-1,-2,-3,-8 and -9 may manage to inhibit
contraction. The in vitro results indicate that some of the siRNA treatment
groups (the siRNA 100nM with and without lipofectamine and the siRNA 30nM
groups) inhibit the contraction of Human Tenon’s Fibroblasts populated collagen
[ gels significantly more than the negative control.
The same treatment groups were found to be also more effective in inhibiting
contraction of the collagen I gels (in vitro contraction model) than the positive
control (ilomastat 100uM), although the end result between these groups and
the ilomastat group was not different.
Although the in vitro results indicate that the five siRNA molecules against MMPs
may be effective against scarring, they failed to produce any statistically
significant effect on the in vivo ocular scarring model in our lab.

5. 1OP lowering effect drops to be tested on in vivo models.

In the initial experiment performed in the Ocular Repair and Regeneration
Biology Unit at the UCL Institute of Ophthalmology in co-operation with
DanioLabs PLC, compounds developed by Daniolabs were tested for their
effectiveness in reducing intraocular pressure in normotensive rabbits. Other
compounds (Abbott compound 19C and Latanoprost 0.005%.) were used in this
study as controls.

The effectiveness of both the one drop studies and of the three drops /day for
five days regimen was not significant in lowering the IOP and no reproducibility
was shown in the two studies.



