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Encapsulation Technology for Central Nervous Disease
with New Use in Dental Applications

NsGene Inc.

Lars U. Wahlberg

Trophic factors and cytokines have become increasingly important in regenerative medicine as the identification and
knowledge of these factors’ involvement in stem and progenitor cell recruitment, proliferation, and differentiation have
opened new possibilities for therapeutic application. As these factors tend to have diffuse effects and are associated with
side effect when given systemically, local application of one or multiple factors have become necessary. In particular,
applications in the central nervous system (CNS) requires that regenerative growth factors be delivered both behind the
blood-brain-barrier and in specific anatomical locations to have the necessary therapeutic effects while avoiding side
effects. In Parkinson’s disease, it has been shown that glial cell line-derived neurotrophic factor (GDNF) have profound
neuroprotective and axonal regenerative effects on diseased dopaminergic neurons in animal models. However, clinical
translation has been difficult as the factor has to be delivered to the putamen, a bilateral structure approximately 4 X 2 X
1.5 cm in size, in sufficient quantity to have therapeutic effects while avoiding spillover into the cerebrospinal fluid (CSF)
where unwanted side effects occur. Pump and catheter systems have been difficult to design to allow for bilateral brain
infusion with adequate reproducibility and sufficient coverage of the dopaminergic system. Direct gene therapy has been
tried but transfection efficacy and safety and regulatory concerns have limited the translational efforts in humans. The
cell encapsulation system here presented aims to combine gene therapy of de novo synthesized GDNF with that of a
physical implant to allow for improved administration in combination with the safety of an implantable and retrievable
device. The encapsulated cell device secreting GDNF shows both neuroprotection and axonal regenerative effects in rat
models of PD and scaling in the Goettingen minipig shows the ability of multiple implants to cover the putamen with
therapeutic levels of GDNE. The technology employs a transposon based expression system to ensure large amounts of
protein production from the encapsulated human cell line. Inmune protection of the encapsulated cells is conferred and
devices containing human cells can therefore also survive the xenogeneic conditions in animal models without immuno-
suppression. Recently, the system was miniaturized to allow for implantation in the cochlea to treat sensorineural hearing
loss and it was realized that similar micro devices could be used to deliver trophic factors and immune modulating pro-
teins in dental applications. A collaboration was therefore initiated by Prof. Kitamura of Kyushu Dental University to
investigate the encapsulated devices in vitro and in vivo to explore dental applications. As both long-term and focal deliv-
ery of one or multiple factors could have potential great use in dental applications, the technology platform and prelimi-

nary results will be presented and discussed.
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Relationship between Periodontal Disease
and Systemic llinesses Focusing on Biofilm

University of Missouri

Sherry Burns

The hidden world of subgingival biofilm can be a formidable environment for the Dental Hygienist to manage and
treat. Dental Biofilms are extremely complex in nature due to the non-shedding, slightly coarse tooth surfaces where
bacteria attach, the constant flow of nutrients, and the strong microbial communities of various species that work
together to provide protection against host defense mechanisms and treatments.

When these biofilms are disrupted, the gram-negative bacteria can release a variety of biologically active, toxic prod-
ucts that diffuse into the gingival epithelium, initiating an inflammatory response. The body then tries to protect itself by
releasing neutrophils into the connective tissue and causes further inflammation. Then the body’s immune system pro-
duce cytokines to act as mediators to influence the behavior of other cells.

Current research indicates that pathogenic bacteria are necessary, but alone are not sufficient to initiate periodontal
diseases. During this course, we will review local factors as well as systemic factors which may contribute to the occur-
rence of periodontal diseases in certain patients. Recent research on the apparent connection between periodontal dis-
eases and systemic diseases will be addressed.

As research continues to advance the evidence base on the significance of oral health care, the role of the dental
hygiene professional must include continual education on the specific connections between patients’ oral status and their
over-all health. This information will enhance efforts to increase the patient’s knowledge, motivation, and effective self-
care.

The brief but comprehensive review of oral microbial communities, the characteristics and behaviors of biofilms, and
periodontal diseases as related to systemic health will establish a framework for a discussion of treatment options and
choices in the quest to provide a conservative approach for optimal care for patients. Emphasis will be upon the selection
of minimally aggressive instruments to preserve the integrity of the root surfaces while providing thorough therapeutic

non-surgical periodontal procedures to disrupt and remove subgingival biofilm and calcified deposits.
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Review of Growth Factor Concentrated Fibrin Protocols
by Whole Autoglogous Blood with Clinical Applications

KL Implant Dental Clinic
Heechan Park

Since the advent of PRP (Platelet-Rich Plasma) protocol by Marx et al. had embraced the demanding expectation to
clinician that could accelerate the wound healing by using the growth factor of platelet, various efforts to utilize the
growth factor of platelet to clinical dentistry have been continuously attempted.

Among these, PRF (Platelet-Rich Fibrin) concept introduced by Choukroun had opened up new horizons of platelet
concentrates technique over the previous PRP and PRGF (Plasma Rich in Growth Factors) protocol.

Due to its noble and innovative concept (namely, no chemical additives, 1 step centrifugation, natural blood clot, etc.),
it is often regarded as second-generation platelet concentrate.

Here, I want to introduce the GRF (Growth factor-Rich Fibrin) which is the more reasonable and revised concept of
PRF as well as briefly compare the PRP, PRF and GRF to disentangle the differences clearly.

Also, showing a few clinical cases which used the natural and unique properties of GRF, I want to discuss about the

clinical significances and future impacts of it.
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