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# & @ Official statistics showing an increase in Taiwan’s 65-and-over
population indicate that the nation is on course to go from being an
“aging society” to an “aged society.” With an increase in the population
of elderly citizens and a rising life expectancy, it was inevitable that
Taiwan will be defined as aged. Recently, biophotonic techniques have
been proposed as real-time, noninvasive and nonradiative systems for
biomedical applications. These optical systems are used by scientists for
research and by clinicians for disease diagnosis and treatment. Not only
the structural information but also the functional changes of human
tissues can be measured based on the optical detection. The topics of
biophotonic research include optical diagnostics and therapeutics,
biomedical imaging modalities, near-infrared spectroscopy, optical
coherence tomography, neurophotonics, optogenetics, tissue optics, and
nano-photonics for biomedical applications. Recently, translational
medicine and precision medicine are two emerging approach for clinical
researches. Biophotonic instruments and devices can provide the different
solutions for the issues because their own advantages. Therefore, the
bench-to-bedside optical systems interest the interdisciplinary research
from optical engineering to medical diagnosis and therapy. Because of



the compact design and cost-effective products of optical devices, the
biophotonic instruments are quite attractive for clinician. Currently, the
goal of biomedical optical imaging lab (BOIL) is to develop the
biomedical optical imaging methods for clinical diagnosis and home-care
purpose. In this presentation, the recent works of BOIL will be
demonstrated with several projects that include optical neuroimaging,
wearable devices, skin characterization, ICU applications, surgery
navigation system, and the several topics of aging-associated diseases
diagnosis.
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Dental impression is an irreplaceable step for making precise dental prostheses,
especially for fixed prosthodontics. In modern dentistry, digital impression technique
has drawn much more attention than traditional one. Several commercial digital
impression systems were launched and demonstrated pretty good results in making
impression for crown and bridge. However, digital impression technique, just like
traditional method, still have to do gingival retraction for subgingival margins before
dentist can make a qualified impression. Gingiva retraction is considered a time
consuming and undesirable step both for dentist and patient, since it may cause patient
discomfort, gum laceration, bleeding, inflammation or even gingival recession and
possibly jeopardize esthetics. Thus, exemption of gingival retraction is an important
issue in improving clinical dental practice.

Unlike current dental digital impression techniques which using visible light
source to scan tissue, the Optical Coherence Tomography (OCT) uses infrared light as
light source, which has the ability to penetrate certain depths of tissues and provide
3D images of gingiva and underneath hard tissue or calculus. Previously we have
shown that OCT could be used as an adjunctive tool to exam initial tooth



demineralization, secondary caries, and tooth crack, and to locate subgingival calculus
by separating gingiva from tooth in the captured images. Since low dosage, transient
infrared light radiation is harmless to human body, OCT certainly shall benefit the
pregnant women and children by reducing the risk of x-rays radiation exposure during
routine dental checkup.

However, the scan images from OCT are usually distorted due to the disparity of
refractive index from different tissues. By system calibration and data processing
through certain algorithms, now we are able to transfer OCT images to reconstruct 3D
models for dental applications. Comparing to the commercial impression system
(Carestream), the OCT prototype that we built demonstrated a comparable result with
a precision from 28 to 34 um, which denoted that OCT has a great potential to replace
traditional and digital impression techniques in the future.
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In recent years, 3D printing kept drawing more and more attentions. In IDS
(International Dental Show) 2017, the 3D printing products for dental applications
became the one of the largest sectors in the exhibition. For different dental
applications, the accuracy requirements of the 3D-printed products can vary a lot.
For example, a 3D-printed dental model for prosthodontics requires very high
accuracy, while a dental model for aligner orthodontics can be more tolerate in
accuracy. Therefore, not every 3D printers can meet the requirements of dental
applications. The accuracy of a 3D- printed product can be affected by many factors.
A good example is that a 3D printer based on DLP or SLA technology has generally
better accuracy and resolution than a FDM 3D printer. In this talk, factors that affect
the accuracy of a 3D-printed product from a DLP 3D printer will be reviewed. In

addition, our spin-off company, Enlighten Digital Dental Materials, which specialized

in dental 3D printing materials, will also be introduced.
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Background: Despite the proceeding in cancer management, recurrence or relapse
nonetheless occurs, resulting in disease progress and reduced prognosis. Poor survival
is closely associated with the subpopulation, termed cancer-initiating cells (CICs),
that are responsible for initiation or expansion of tumor, resembling stem cell
population. CICs are identified in a variety of cancers, and studies have shown that
the mechanism exploited for CIC development are cancer type-specific. In head and
neck (HN) cancers, we previously performed a systemic analysis and discovered that
the E3 ubiquitin ligase ASB6 is increased in normal human oral keratinocytes treated
with the major component of betel nut, and is significantly up-regulated in HN cancer
cell lines. We also found that HN cancer patients with high ASB6 expression in their
cancer tissue are relatively poor in overall survival. Since both cancer formation and
poor prognosis are associated with CICs, in this study we aim to determine whether
ASB6 indeed has a role in promoting HN CICs development.

Methods: To determine whether ASB6 promotes the stemness of HN cancer cells, we
established HN cancer cell lines either with knockdown of ASB6 or stably
overexpressing human ASB6. The stem cell phenotypes, including the expression of
stem cell markers (such as CD44, ™"Grp78, Oct-4, or Nanog) and the ability of
tumor sphere formation, of these cells were then examined by using multicolor flow
cytometry, western blot, and colony formation assay.



Results: We showed that several stemness-associated markers were preferentially
up-regulated in cells overexpressing ASB6. The potential to form tumor sphere was
greatly improved following ASB6 overexpression. In contrast, knockdown of ASB6
significantly down-regulates these stem cell phenotypes. Importantly, mice with tail
vein-injected ASB6-overexpressing cells were found with more tumor nodules in lung,
indicating that these cells exhibit a superior ability to metastasize.

Conclusion: ASBG6 is likely to have a role in the development of HN CICs and
thereby contribute to poor overall survival of HN cancer patients. Further
investigation of the mechanism by which ASB6 promote CIC phenotype may provide
insights into how HN CICs can be more effectively targeted, ultimately leading to the
development of better cancer therapies.
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Background: Head and neck squamous cell carcinoma (HNSCC) is one of the most
prevalent neoplasms worldwide. Potent dietary carcinogens including areca nut
chewing, tobacco smoking and alcohol consumption are considered as key
contributors for neoplastic transformation of HNSCCs. The importance of
environmental challenges including oncogenic viral infection and systemic
metabolism imbalance linking to development of various cancers have also been
emphasized based on numerous preclinical and epidemiological studies. In addition
to external metabolic inputs, owing to their great demand of energy and biomolecules
for cell growth, cancer cells exhibited unique internal metabolic signature with
increased glucose uptake, upregulated glycolytic and de novo lipogenic activity in
accompany with impaired oxidative phosphorylation (OxPhos) compared to their

normal counterparts.

Methods: Recent findings have demonstrated that manipulations of either intrinsic or
extrinsic cancer specific metabolism could module cellular malignancy in various
cancers implying a possibility to develop anti-cancer schemes by targeting cancer
metabolism. Multifaceted phenotypic and molecular analysis was performed to



examine the changes of cellular malignancy of HNSCC cells in response to metabolic
alterations, both in vitro and in vivo.

Results: We successfully demonstrated that external challenge (e.g. diabetic
environment) as well as intrinsic metabolic gene manipulations (e.g. alteration of
glycolytic and lipogenic enzymes) led to changes of cell growth, cellular motility, cell
differentiation, stemness and sensitivity to chemotherapeutic agents and
photodynamic therapy (PDT) in HNSCC cells via the regulations of nutrient-sensing
Akt/AMPK-mTORC1 pathway. Interestingly, manipulation of individual metabolic
pathway in HNSCC cells could potentially induce a gross metabolic reprogramming by
targeting other metabolic cues suggesting a “cross-talks” between different
metabolic machinery. Moreover, in vivo analysis demonstrated that hyperglycemic
physiology facilitated chemical induced tongue tumor progression whereas
expression of glycolytic/lipogenic/OxPhos enzymes regulates xenografic tumor
growth. In clinic, diabetic pathophysiology positively correlated with worsen
prognosis further implying the significance of imbalanced metabolism in controlling
HNSCC malignancy.

Conclusion: Taken together, our findings indicated that external and intrinsic
metabolic modulations controls cellular malignancy and therapeutic responses of
HNSCC cells and could be of great potential for development of better metabolism
based anti-cancer strategies in treating HNSCCs.
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Potential mechanisms of drug resistance of OSCC to cisplatin

5 B & f @ Ph.D, University of Texas, MD Anderson Cancer Center
DDS, National Yang-Ming University
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£ & . Oral squamous cell carcinoma (OSCC) accounts for almost two-thirds of head
and neck squamous cell carcinoma (HNSCC) in the male population of our country.
Despite the recent advancement of treatment modalities, the overall survival for
OSCC remains unsatisfactory for the past decades. The therapeutic failure mainly
comes from poor loco-regional control and the development of distant metastasis.
Cisplatin-based chemotherapeutic regimen provides a significant survival benefit for
HNSCC patients in post-op adjuvant concurrent chemoradiotherapy (CCRT) and
disease control for advanced relapse diseases. However, this approach is greatly
limited if tumors develop either endogenous or acquired chemoresistance to cisplatin.
For HNSCC, upregulated EGFR related signaling is one of the most important
pathways in the cancer formation and disease progression.. We found upon cisplatin
treatment, HNSCC cell would upregulated the critical mediator of mTORC1, p62, in
EGFR dependent manner to enhance its activity. The upregulated mTOR activity not
only maintained the cell proliferation capacity under cisplatin treatment but enhanced
properties and expanded the subpopulation of cancer stem cells (CSC) of OSCC. The



CSC populations were notorious for their intrinsic resistance to conventional
chemoradio therapies. When cisplatin—resistant subclones generated by gradual and
long-term escalating doses of cisplatin, mTOR activity and its activator p62 were
up-regulated. However, the sensitivity to cisplatin of these resistant cells was
resumed by p62 knock-down or rapamycin and metformin treatment. In a cohort
of advanced HNSCC patients, higher mTOR activity correlated with a poor prognosis
in OSCC patients, which can be attributed to a higher local recurrence rate even after
received post-operative cisplatin-base adjuvant therapy. We also found when treated
with cisplatin, OSCC cells would automatically increased HB-EGF expression in a
Akt/COX2 dependent manner. This signaling axis constituting a self-augmented feed
forward loop was able to increase the expression of DNA repaired protein, ERCC1.
This pathway may contribute to cisplatin-resistance in HNSCC patients. For the data
we have, EGFR related signals play a critical role in the resistance to cisplatin-based
regimes. Therefore, the combinational use of anti-EGFR drugs, like cetuximab or the
under-developing Raplogs are good alternatives to overcome the induced cisplatin
resistance in HNSCC. To explore other potential mechanisms may greatly benefit
HNSCC patients in preventing tumor recurrence and ultimately improve the
treatment outcome.
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Advanced oral cancer is a highly invasive disease associated with extensive
destruction of local-regional tissues and a dismal prognosis. However, management
strategies for these patients are limited. In recent years, the humanized anti-EGFR
antibody cetuximab is a major treatment for locally advanced or recurrent/metastatic
oral cancer. In locally advanced disease, cetuximab has been demonstrated for its
efficacy when combining with radiotherapy. In recurrent/metastatic disease,
combination of cetuximab with standard cisplatin/5-FU chemotherapy improves the
patient outcome. Regarding the mechanism of cetuximab resistance, RAS mutation
has been considered as a major cause of de novo resistance to cetuximab in colon
cancer patients. However, the incidence of RAS mutation is relatively rare in oral
cancer patients, and the mechanism mediating acquired resistance to cetuximab in oral
cancer is unclear. In this presentation, we will firstly present the result of a phase Il
trial which evaluates the effectiveness of incorporating cetuximab into both induction
chemotherapy and chemoradiotherapy in inoperable oral cancer patients from Taipeli
Veterans General Hospital. A total of 43 patients were enrolled in this study. The



overall response rate of induction therapy was 88.4%. One-year progression-free
survival and overall survival were 43% and 68%, respectively. The result suggests
that combination of cetuximab with TPF chemotherapy as an induction chemotherapy
is an effective and tolerable regimen for inoperable oral cancer patients. In addition,
we will also present the result of a study which demonstrates the mechanism of
acquired resistance to cetuximab in oral cancer.



