Immunomodulatory Strateoies to Treat Periodontal Disease

CLINICAL NEED

Periodontitis affects nearly half of adults over of 30 in the U.S. If left untreated, dental
implants and bone grafting procedures may be required. Antibiotics are currently used as
an adjunct therapy to scaling and root planing, which remains the standard of care. With
a shift away from antibiotics overuse, new treatment modalities that address the host
immune response are needed.
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UNMET CLINICAL NEED

« Periodontitis one of the most pressing oral health care concems. In
2010 ~65 million Americans were found to have periodontitis’

« Current treatment options focus on physical removal in combination
with systemic administration of antibiotics

« WHO has noted the need to switch away from the use of antibiotics
in general because of antibiotic resistance?

« Current treatment approaches fail to address the uncontrolled
host immune response that is responsible for most of
periodontal damage and disease progression.

MARKET ANALYSIS

* ~15 to 20% of patients do not respond to traditional antibiotics or
physical removal

* 25% of 2.8M procedures done on mild/moderate patients fail
(refractory periodontitis). With a treatment cost of $150 per use, we
could reach an entry target market size of $105M

 Potential to reach an estimated full market of $450 M/year
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« Recent data shows that the developed therapy is not only effective
to prevent periodontal disease but to also treat active periodontitis
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Figure 1 : Treg recruiting microspheres lead to an
increase in expression of osteogenic, regenerative,
and anti-inflammatory markers in periodontium
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Figure 2: Treg recruiting CCL22 formulation
diminished clinical severity of inflammation in
preclinical canine model of periodontitis (A) Pictures
of ligature after 0 wk. and after the 8 wk. of treatment
(B) 3D images taken postmortem via microCT scan
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Figure 3: The percentage of bleeding sites on
probing of all the probed sites at 0, 4, and 8 wk.
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Figure 4: QPCR analysis of Macs polarization and

bone resorption markers
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Figure 5: M2 Macs local induction as an
interventional therapeutic approach for
murine periodontitis
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Figure 6: CCL2 formulation prevented the
establishment of periodontal disease in canine
model compared to sites receiving ligatures,

but no CCL2.
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MANUFACTURING

* cGMP grade manufacturing of CCL22 PLGA microspheres by CRO
(University of Tennessee Plough Center)
« Aseptic manufacturing to avoid loss due to terminal sterilization

* Production of rCCL2 by CRO (ProteinOne)

REGULATORY PATHWAY

+ CCL22/CCL2 microspheres as an adjunct therapy to scaling and root
planning

+ Considered by FDA to be a biologic therapeutic (if recombinant version of
API selected vs. considered as drug if solid state version of API selected).

» Division of Dermatology and Dental Products (DDDP) would hold
oversight for Biologics License Application (BLA) or New Drug Application
(NDA)

TIMELINE & FUTURE DIRECTIONS
ITP Cycle 4 Goals

Months 1-3 Months 4-6 Months 7-9 Months 10-12

Assessment of Selection of CCL22 cGMP Evaluation of cGMP
CCL22/CCL2 clinical  API manufacturing of manufacturing of pre-

applications pre-clinical grade clinical grade CCL22
CCL22 microspheres
microspheres

Post API AP| Stability testing in  Production of Analytical testing of

encapsulation activity accelerated conditions rCCL2 rCCL2

evaluation via
standardized R&D
system assay

Upcoming Years:

* Preparing for Pharmacokinetic and IND-directed toxicology studies for
API - CCL22/CCL2

* cGMP Manufacturing of CCL2 Microspheres
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