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Effects of Quercetin on Lipid Peroxidation, Antioxidant Enzyme
Activity, and Trace Element Levels in the Ischemic Brain Cortex of
Rats

Chin-Sheng Liao, Ming-Cheng Lin "
Department of Medical Laboratory Science and biotechnology
Central Taiwan University of Science and Technology
“Corresponding author: mclin@ctust.edu.tw

Abstract

According to the report from the Ministry of Health and Welfare, strokes ranked
fourth among the top ten causes of death in Taiwan. Studies have shown that stroke
not only generates toxic free radicals but also results in further oxidative stress and
brain damage. Previous studies have pointed out that proper trace element level and
antioxidant enzyme activity are required for the brain for maintaining their normal
metabolism. Quercetin is a flavonoid compound mainly existed in many fruits and
vegetables such as onions and apples. Previous investigation has revealed the fact that
quercetin possessing a variety of beneficial functions such as neuroprotection,
anti-inflammation, anti-allergic, anti-tumor, and anti-oxidation. So far, quercetin has
not been fully discussed about its influence on the changes of trace elements,
antioxidant activity and lipid peroxidation during cerebral ischemic insult. Our
experimental results show that administration of rats with quercetin prior to cerebral
ischemia can effectively increase antioxidant activity of superoxide dismutase (SOD),
catalase (CAT), and trace element level of magnesium (Mg), zinc (Zn), and selenium
(Se). Furthermore, reduced lipid peroxidation intensity and declined trace element
concentration of iron (Fe), copper (Cu), lead (Pb), arsenic (As), chromium (Cr), and
aluminum (Al) was found in quercetin-treated subject. Taking all observation together,
it seems possible to conclude here that neuroprotective mechanism of quercetin is
closely associated with declining lipid peroxidation status, elevating antioxidant
enzyme activity, and altering trace element level on the ischemic brain cortex.

Keywords : cerebral ischemia, lipid peroxidation, antioxidant enzyme, trace elements,
quercetin
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Effect of Curcumin on Oxidative Stress, Antioxidant Activity, and
Trace Element in Cerebral Ischemic Brain Cortex

Yu-En Huang, Ming-Cheng Lin"
Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : mclin@ctust.edu.tw

Abstract

Recent evidence from World Health Organization has proposed that stroke is the
most commonly cause of death in older populations of the developed countries such
as United States, Canada, and Taiwan. Previous studies have suggested that cerebral
ischemia not only can promote the generations of reactive oxygen species (ROS) but
also can lead to further oxidative damage. It has been well-recognized that appropriate
trace element level and antioxidant enzyme activity is important for the brain function.
Curcumin exerts beneficial effects in neuroprotection, cardiovascular protection,
anti-oxidation, and anti-inflammation has been previously evidenced. The aim of this
present thesis attempted to elucidate precisely neuroprotective mechanism of
curcumin on the ischemic brain. Cerebral ischemia was induced via occlusion of the
right middle cerebral artery (MCA) and right common carotid artery (CCA) for one
hour. Curcumin-treated rat was given curcumin prior to cerebral ischemic surgery.
Data showed that pretreatment rats with curcumin not only can significantly reduce
lipid peroxidation level but also can decline trace element concentration such as iron
(Fe), copper (Cu), lead (Pb), aluminum (Al), chromium (Cr) and arsenic (As). In
contrast, antioxidant activity of catalase (CAT), superoxide dismutase (SOD), and
trace element level of magnesium (Mg), zinc (Zn), and selenium (Se) were increased
in curcumin treated rats. Accordingly, it seems possible to proposed our findings here
that neuroprotective mechanism of curcumin is highly correlated with elevating
antioxidant enzyme activity, declining lipid peroxidation status, and changing trace
element concentration on the ischemic brain.

Keywords : cerebral ischemia, oxidative stress, antioxidant enzymes, trace elements,
curcumin
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Evaluation of Preparation for the Film of Hydrophilic Polymer
Blended with Egg Yolk Oil and In-vitro Test

Syuan-Ren Hou 2, Chen-Jung Chang™*", Shu-Chih Shieh 3,
Syun-Zong Jhuang *?, Pei-Chun Hsueh'?, Hsin-Hsiung Chen'?
! Department of Medical Imaging and Radiological Science,
Central Taiwan University of Science and Technology
2 Animal Radiotherapy Center,

Central Taiwan University of Science and Technology
3Department of Chemical and Materials Engineering,
National Chin-Yi University of Technology
“Corresponding author : jrchang@ctust.edu.tw

Abstract

In this study, we investigated the preparation of composite films of polyvinyl
pyrrolidone/gelatin/ chitosan blend with egg yolk oil (EYO) (called PGC/EYO) which
cross-linked by glutaraldehyde (GA) vapor, and evaluated biocompatibility in vitro by
the PGC film with the different concentrations of EYO. Analyzing the mechanical
properties, cross-linking degree, and proliferation of L929 mouse fibroblast cell line
of PGC/EYO film. From the tensile test results, it is known that the mechanical
properties of the film blended with EYO increased overall, among which
PGC/0.5EYO has the best percent elongation. The weight ratio of the EYO affect the
water content rate, swelling ratio, and degradation rate to the film, among which the
PGC/0.25EYO film present significantly. According to ATR-FTIR, that the new peaks
due to blend with EYO are 1744 and 2926 cm-1, respectively. The distribution of
egg-oil-microparticles in the polymer films were observed by FE-SEM, and
PGC/0.5EYO was the most significant. In vitro, The PGC/EYQO films inhibit
proliferation of L929 cells except for PGC/0.5EYQO. The most ideal film by the
overall evaluation was PGC/0.5EYO. The film has the potential and development for
wound healing of radiation dermatitis.

Keywords : chitosan, gelatin, polyvinyl pyrrolidone, film, egg yolk oil
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Optimizing the Minimum Detectable Difference of Cardiac X-ray
Imaging Quality Using the Taguchi analysis and a Precise Line Pair
Gauge

Ke-Lin Chen®, Lung-Fa Pan'?, Lung-Kwang Pan®"
!Department of Medical Imaging and Radiological Science,
Central Taiwan University of Science and Technology
Department of Cardiology, Taichung Armed Forces General Hospital
“Corresponding author : lkpan@ctust.edu.tw

Abstract

To optimize the minimum detectable difference (MDD) of a cardiac X-ray
imaging system using the Taguchi Lg(2") analysis and a precise line pair gauge.

The optimal combination of the four critical factors of the cardiac X-ray imaging
system, namely X-ray focus, kilovoltage (kVp), milliamper-seconds (mAs), and
source image distance (SID), providing the minimum detectable difference (MDD)
was calculated via the Taguchi analysis and experimentally verified. Two (low and
high) levels were assigned for each factor, and eight combinations of four factors were
used to acquire instant X-ray images using an NDT commercial line pair gauge (with
a gauge length of 64 mm and a width of 3.5 mm). The latter had five lines and was
split gradually from top to bottom for the inspection of X-ray images, which quality
was ranked by three well-trained radiologists according to the double-blind criterion.
The ranking grade was given by sharp contrast, low noise, and precision to distinguish
the line pair. Accordingly, the MDD was derived to represent the spatial resolution of
instant X-ray images by the revised Student’s t-test analysis. The optimal combination
of factors was experimentally identified and clinically verified in the follow-up
inspections.

For the conventional setting, Group No.7 (which obtained the highest grade
among eight groups), and the optimal setting, the obtained MDD values were 0.183,
0.167, and 0.157 mm, , respectively, while the line pair (line pair/mm) interpolated
from the gauge scale amounted to 2.7, 3.1, and 3.2 LP/mm, respectively.

The Taguchi Lg analysis was proved to be instrumental in optimizing the cardiac
X-ray imaging system MDD and is recommended to be used jointly with the revised
Student’s t-test analysis for improving the spatial resolution of instant X-ray images.

Keywords : Taguchi analysis , Student’s t-test , MDD
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Evaluation of Radiation Does Distribution on Fluoroscopy

Yu-Jie Xiao, Cheng-Hsun Lin "
Department of Medical Imaging Radiological Science
Central Taiwan University of Science and Technology

“Corresponding author: jslin@ctust.edu.tw

Abstract

Originally, in the year of 2018, the work of seeing the quality assurance will be
carried out. Under the perspective, the physician will inevitably receive the radiation
dose, but the dose may be due to the position of the standing, the use of different
instrument operations and the combination of radiation dose conditions. Different. If
you know which matrix space in the fluoroscopy room is performing fluoroscopy, the
radiation dose is the highest and provides a friendly isodose curve, so that the medical
staff, including the physician, can be assured of peace of mind. An important topic.
The experiment was performed with a hospital angio-room X-ray machine. The
thermal illuminating dosimeter (TLD) was placed in a numbered zipper bag and
suspended from a string. The ends of the string were connected and supported by a
flagpole. The point is fixed, and the position of the TLD position will be centered on
the X-ray center beam, and a plane space of 300 cm in length and 180 cm in width is
set, and the TLD is placed at intervals of 30 c¢cm, and then 85, 95, and 125,
respectively. , 155 and 180 cm high measurement, this will form a three-dimensional
space dose curve. In order to increase the amount of scattering that medical
technicians are likely to bring in the clinic, three dummyes were placed in this
experiment and lead clothing was put on to simulate the scattering situation. Read the
manual dose of the thermal illuminating dose and observe the average dose of
fluoroscopy for 5 minutes. The doses measured from the bottom to the top are
respectively 7.48+0.45mGy ~ 7.67+0.96 mGy -~ 8.98+0.82 mGy ~ 7.39+0.56 mGy -
7.27+0.38 mGy.

Keywords : fluoroscopy, spatial matrix, TLD
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Comparison of Quantitative Measurements of Four Manufacturer’s
Metal Artifact Reduction Techniques with a Self-made Acrylic
Phantom

Ryan Chou , Cheng-Hsun Lin”
Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
“Corresponding author: jslin@ctust.edu.tw

Abstract

Purpose: The research focused on a self-made acrylic phantom to conduct quantitative
analysis and compare the effectiveness of using computed tomography (CT) scans that
applied commercial metal artifact reduction (MAR) techniques on three types of metal
implants.

Material and Methods: A cylindrical phantom with a groove in the middle was made
and placed three types of metal implants in the groove: hip implants, spinal implants,
and dental fillings. The phantom was scanned by four CT scanners and four
commercialized MAR techniques were used to analyze the images. The four
techniques were single-energy metal artifact reduction (SEMAR, Canon), smart metal
artifact reduction software (GE), iterative metal artifact reduction (Siemens), and
metal artifact reduction for orthopedic implants (Philips). Quantitative analysis
methods included objective and subjective analysis with two radiologists and one
radiographer. The figure of merit for four MAR techniques were evaluated for
comparison.

Results: The expected value of SEMAR, Smart-MAR, IMAR, and OMAR are 36.6,
37.8, 5.0, and 2.3, respectively. Quantitative analysis verified that four MAR
techniques reduced metal artifacts from three types of metal implants; however, the
effect was not significant with dental fillings due to high density material.
Conclusion: SEMAR of Canon and Smart-MAR of GE achieved optimal subjective
and objective analysis results for the three types of metal implants among four MAR
techniques.

Keywords : computed tomography, metal artifact reduction, quantitative analysis
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Taguchi Dynamic Analysis Application to Computer Tomography
Number-mass Density linear Dependence Optimization

Kuo Hsun-Nan', Pan Lung-Kwang®”
! Department of Cardiology, Taichung Armed Forces General Hospital
2 Department of Medical Imaging and Radiological Science, Central Taiwan
University of Science and Technology
*Corresponding Author : lkpan@ctust.edu.tw

Abstract

The Taguchi dynamic analysis was applied to optimize the linear dependence
between computer tomography (CT) number and mass density. The Taguchi unique
L18(21 x 3°) orthogonal array was utilized in the dynamic analysis of a commercial
Catphan 600 phantom with CTP 404 module, in order to optimize eighteen
combinations of six factors controlling the CT simulator operation, i.e. scan time, kVp,
mA, field of view (FOV), slice thickness, and imaging processing algorithm. Each
factor being assigned two or three different levels made it possible to organize the
required number of combinations (18). The seven materials involved in the phantom
possessed different mass densities, which were incorporated into the dynamic analysis.
The revised signal-to-noise ratio (S/N) was utilized to describe the integrated
performance of various factors’ combinations in pursuing the optimal pm-CT number
(HU) calibration curve. The optimal option was found to be: 1 s scan time, 130 kVp,
200 mA, 40 cm2 FOV, 3 cm of slice thickness, and soft type of algorithm for
maintaining the pm-HU calibration. Factors kVp and FOV dominated the
performance either by providing a significant change in S/N value or strongly
improving the reproducibility in daily quality assurance. The pm-HU calibration (HU
= 1016.9 x density + 1029.5, r2 = 0.9954) was further verified by the treatment
planning systematic default (TPS) (HU= 1242.1 x density+ 1054.8, r2= 0.9755). The
well-calibrated pm-HU curve was successfully applied to clinical examination of the
simulated oral cancer from CT scanned slice via a Rando phantom. A significant
disagreement between optimal and default isodose curves was observed for doses
exceeding 7000 cGy, while a good fit was exhibited by doses below 5000 cGy.

Keywords : Taguchi, dynamic analysis, phantom, mass density, CT number
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Survival Rate Prediction of Breast Cancer Patients of 0-1V Stages
with and without Radiotherapy via a Revised Taylor Series
Expansion Algorithm: A population-based Study in Taiwan

Shao-Wen Chiu*?, Jia-Feng Peng®, Tzu-Hwei Wang®, Lung-Fa Pan®*,
Lung-Kwang Pan'*
!Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
Healthcare Technology Business Division Healthcare Department, International
Integrated Systems, Inc., New Taipei, 345, Taiwan, ROC
*Animal Quarantine Division, Bureau of Animal and Plant Health Inspection and
Quarantine, Council of Agriculture, Executive Yuan, Taipei, 100, Taiwan, ROC
*Department of Radiation Oncology, Buddhist Tzu Chi General Hospital,
Hualien 970, Taiwan, ROC.
>Department of Cardiology, Taichung Armed Forces General Hospital, Taichung,
402, Taiwan, ROC
“Corresponding author : lkpan@ctust.edu.tw
lung-fa@803.0rg.tw

Abstract

The morbidity of breast cancer has continuously achieved a global topicality. In
particular, during the last decade several ten thousand female adults in Taiwan have
been confirmed as breast cancer patients.

To predict the survival rate of breast cancer patients at various (0-1V) stages and
provide efficient assessment of proposed radiotherapy for patients.

The prediction algorithm proposed is based on the revised hit and target model
and implies the application of Taylor series expansion to the population-based survey
dataset. The proposed algorithm features a specific function comprising a single
simple exponential term exp(-at) to imply the fundamental degradation of patient’s
health multiplied by an additional term P(at), which specifies the recovery effect of a
particular therapy.

Its calculated values for breast cancer patients who undergone radiotherapy at
different stages 0-1V were {0.0029, 0.0066, 0.0178, 0.0475, 0.1785} yr™, respectively,
while those for corresponding groups of patients with no radiotherapy were assessed
as {0.0072, 0.0137, 0.0264, 0.0913, 0.2425} yr™.

The revised algorithm successfully interpreted the breast cancer patients’ survival
rate at stages 0-1V and evaluated the necessity of radiotherapy for patients at various
stages as well. In the stage I, the Average life, 1/a [yr] with/without radiation therapy
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was (56.3 vs 37.8 yrs). In the stage III, Average life, 1/a [yr] with/without radiation

therapy was (21.0 vs 11.0 yrs), which means that receiving radiation therapy can
increase the average life, but there is no significant difference in the stage IV.

Keywords : survival rate, breast cancer, algorithm, Taylor series expansion, hit and
target model
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The First Attempt of The Biokinetic Ga-67 Model Application to
Canine Liver Carcinoma: Case-Control Study Via In-vivo Gamma
Camera/8-Slice CT Technique

Chao-Hsun Chuang®, Chih-Feng Chen®, Neng-Chung Tseng?, Kuang-Li Chan?,

Lung-Kwang Pan®", Lung-Fa Pan*®"

!Department of Medical Imaging and Radiological Science, Central Taiwan
University of Science and Technology

2 Division of Nuclear Medicine, Taichung Armed Forces General Hospital,

Taichung
3Department of Cardiology Taichung Armed Forces General Hospital
*Corresponding Author : lkpan@ctust.edu.tw
lung-fa@803.0rg.tw

Abstract

The biokinetic model of Ga-67 evolution was elaborated in this study for the
case-control group of canine liver carcinoma via in-vivo gamma camera/8-slice CT
technique. One liver carcinoma dog and two normal dogs were anesthetized with the
further whole body scanning by a gamma camera to acquire the time-dependent
Ga-67 concentration variations among eight compartments, namely: 1. body fluid, 2.
liver, 3. Gl Tract, 4. kidney, 5. heart, 6. remainder, 7. bladder, and 8. excretion. Each
compartment was assumed to have a unique biological half-life and to be connected to
other ones. The initial simplification of assigned compartments was performed based
on the general-purpose biokinetic model recommended by the ICRP-30 report. Each
object/dog underwent eight scans within 72 h. The time-dependent empirical data
were normalized to the maximal counts/pixel/sec and then integrated with the
theoretical estimates, in order to optimize the correlations among compartments. A
self-developed program run in MATLAB was used to reflect the actual performance
acquired from the gamma camera scanning, while the dimensionless agreement (AT)
was applied to assess the discrepancies between empirical and theoretical results. An
AT of zero implies a perfect agreement between the theoretical and empirical results,
while AT under 20 indicates an excellent consistency between the optimal
computational and empirical data, whereas a wide fluctuation of the obtained ATs in
the range of 7%-60% corresponded to a medium range of data disagreement in this
study. The liver carcinoma dog has revealed a longer biological half-life than normal
dogs in the limited range (40 versus 35 or 15 h). However, the quantified data for
other compartments and branching ratios among compartments provided a quite
robust substantiation for constructing the biokinetic model of Ga-67 being
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administrated in the canine hepatic survey.

Keywords : liver carcinoma, biokinetic model, Ga-67, gamma camera, MATLAB
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Biokinetic Model Development of Radioiodine-131 Via In-vivo
Gamma Camera/8-Slice CT Technique: Case-Control Study of Feline
Hyperthyroidism

Chih-Feng Chen®, Chao-Hsun Chuang*, Pao-Chen Tang?, Neng-Chung Tseng?
Lung-Fa Pan*®, Lung-Kwang Pan™"
!Department of Medical Imaging and Radiological Science, Central Taiwan
University of Science and Technology
?Division of Nuclear Medicine Taichung Armed Forces General Hospital
*Department of Cardiology Taichung Armed Forces General Hospital
*Corresponding Author : lkpan@ctust.edu.tw

Abstract

A biokinetic model of iodine in the thyroid was developed and applied to a case
control study of hyperthyroid cat undertaken the Nal-131 dose administration using a
gamma camera/8-slice CT with the in vivo study. The case-control hyperthyroid cats
were administered 55.5 or 3.7MBq of 1-131 radioactive solution and continuously
surveyed by a gamma camera. The scan schedule was preset as 5- or 10-min counting
per each hour from the initial time to the sixth hour, then on the 24th, 48th and 72nd
hours, respectively. An in-house developed program run in the MATLAB was applied
to evaluate the biokinetic model of iodine in the thyroid, in compliance with the
ICRP-30 report regulations. The model was defined by five compartments (namely:
stomach, body fluid, thyroid, whole body, and excretion) and allowed one to simulate
the variations of time-dependent 1-131 radioactive concentration among various
compartments of each study subject. The numerical simulation via MATLAB was
compiled with the empirical evaluation to optimize the time-dependent concentration
of 1-131 within the above compartments. The derived biological half-life values for
stomach, body fluid, thyroid, whole body, and excretion, respectively, were as follows:
17, 3, 10, 5 and 140 h for hyperthyroid cat, 18, 1, 8, 2, and 40 h for control #1 cat, and
22, 2,12, 4, and 20 h for control #2 cat. The cumulative radioactive doses from both
gamma-ray and beta particles were assessed via a simplified algorithm as 0.135,
0.0082, and 0.005 Gy, for hyperthyroid cat, control #1, and control #2 ones,
respectively. The derived biokinetic model was found to be helpful in the evaluation
of the metabolic mechanism in case of feline hyperthyroidism. The revealed
deviations from available human biomodels can be used for refining the radioiodine
treatment of pets with hyperthyroidism.

Keywords : feline, biokinetic model, 1-131, thyroid, effective dose.
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Structure and Properties of Dental Co-Cr Alloys for CAD/CAM
Applications

Chieh-Han Chen'?, Hsueh-Chuan Hsu®*
!Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
Darwin dental labs (Taichung)
“Corresponding author : hchsu@ctust.edu.tw

Abstract

Dental technology has entered the digital age. In recent years, many researchers
have developed new Co-Cr alloys for dental digital processing. This study explored
the structure and properties of the developed Co-Cr alloy (NX) for CAD/CAM
applications. Three commercial Co/Cr alloys including WP, AM, and XS were
selected as the control group. The four Co-Cr alloys were all fabricated using a
computer numerical control (CNC). According to the XRD analysis, the structure of
three commercial Co-Cr alloys of WP, AM, and XS is mainly y (fcc) phase, and the
NX is mainly € (hcp) phase. The three-point bending strength test results show that
NX has a good bending strength of 1537 MPa. The hardness of the NX has a high
value of 380 HV. The bond strength of the NX Co-Cr alloy and porcelain has a higher
value of 41.5 MPa than that of WP, AM, and XS. The above results show that the
developed NX Co-Cr alloy is suitable for the dental digital process..

Keywords : Co-Cr alloy, digital process, bending strength, bond strength
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Study on Corrosion Resistance of Low Elastic Modulus TNM Alloy
for Dental Implants

Chun-Yu Tsai, Hsueh-Chun Hsu *
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“ Corresponding author: hchsu@ctust.edu.tw

Abstract

The surface of titanium for dental implants is highly susceptible to aggressive
fluoride ions in the oral environment. Nanotechnology has proven to be an effective
method for improving the stability and corrosion resistance of titanium by passivation
films. In this study, we investigated the effect of fluoride on the corrosion behavior of
pure titanium (c.p. Ti), Ti-5Nb-5Mo (TNM) and nanotube Ti-5Nb-5Mo (TNM-nt) in
artificial saliva at 37 °C. Electrochemical methods including potentiodynamic
polarization and electrochemical impedance spectroscopy (EIS) and scanning electron
microscopy (SEM) were used to evaluate the corrosion resistance of c.p. Ti, TNM and
TNM-nt in fluorine-containing artificial saliva. The results show that c.p. Ti, TNM
and TNM-nt alloys have good corrosion resistance in artificial saliva, and the
corrosion current density increases with the increase of fluorine concentration in
fluorine-containing artificial saliva. TNM-nt has better corrosion resistance than c.p.
Tiand TNM in fluorine-containing artificial saliva.

Keywords : titanium alloy, nanotube, artificial saliva, corrosion resistance
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Comparison of Denture Base Properties between Digital Light
Processing Technique and Conventional Thermal Polymerization
Method

Shih-Hong Yang, Chih-Hsiung Yang"
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : 108037@ctust.edu.tw

Abstract

Polymethyl methacrylate (PMMA ) applied to denture base material in clinical
still has problems with polymerization shrinkage and monomer volatilized. Recently,
digital light processing ( DLP ) technology is rapidly developing in dental technology;,
this technology is use three-dimensional print (3D Print) to make denture base
materials. A novel denture manufacture method, can improve the work efficiency of
denture manufacture. However, the influence mechanism of DLP technology for
mechanical properties on the denture base material is still very limited. The study is to
comparison of denture base properties between digital light processing technique and
conventional thermal polymerization method. Three different build orientation (X :
horizontal ; Y : vertical ; Z : edge ) were printed. The corresponding resin specimens
were designated as Dx, Dy and Dz respectively. The traditional thermal
polymerization resin ( control group ) was designated as Ty. The results show that the
Dz build orientation show the best surface hardness, bending strength and surface
hydrophilicity, which is the close to the mechanical properties of the traditional
thermal denture base material..

Keywords : polymethyl methacrylate, denture base, additive manufacturing, digital
light processing
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Effect of Adding Strontia on MgO-CaO-Al,0;-SiO,-P,05 Bioactive
Glass

Chia-Wei Hu, Shih-Kuang Hsu, Shih-Ching Wu"
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : scwu@ctust.edu.tw

Abstract

Strontium is believed to contribute to the growth of bone cells. By the way of
degradation, strontium-containing bioactive glass would release strontium ions into
the surrounding environment, to promote the bioactivity. In this study,
strontium-containing bioactive glass with composition of MgO 3%, CaO (35-x)%,
Al,O3 8.6%, SiO; 41.4%, P,0s 12%, SrO x% (x = 0, 1, 3, 5, 10 wt.%) (denoted by
XSrAA, respectively) were synthesized using conventional melt quenching technique.
The effects of strontia on glass transition temperatures, apatite-forming ability,
degradation in physicochemical solution, and ion release were investigated. The
experimental results showed that the glass transition temperatures were in the range of
741-770°C. The strontia would widen the sintering window, which means the glass
could maintain the glass phase condition with longer sintering duration. In terms of
degradation, the test specimens were immersed in PBS solutions. The pH value
increased gradually with immersion duration. However, the more strontia content, the
steadier pH values were in immersing PBS solutions. In addition, strontia also
reduced the apatite deposition in PBS solutions. All these results revealed that STAA
glasses were more stable than AA glasses in PBS solutions. After co-cultured with
MG-63 cells, 5SrAA showed the best cell activity.

Keywords : bioactive glass, strontium, apatite, degradation
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Surface Modification of Dental Implant Titanium Alloy by Pulse
Oxidation Method

Kuan Yee Loh, Hsueh-Chuan Hsu”
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : hchsu@ctust.edu.tw

Abstract

Titanium and its alloys are widely used in dental and orthopedic implants due to
their light weight, low density, high strength, good corrosion resistance and good
biocompatibility. However, there is still a large gap between the titanium (110 GPa)
and the human bone (0.1-30 GPa), which may lead to osteoporosis, causes of the
loosening and shedding of the implant. The new Ti-Nb-Mo (TNM) alloy has a
relatively low modulus of elasticity and a high strength/elastic modulus ratio for
dental implants. In addition, titanium is a biologically inert material and does not have
sufficient antibacterial properties, which is also an important cause of implant failure.
Preparation of the nanotube surface on the implant surface not only increases the
attachment of the cells, but also acts as a support for the agent or metal particles.
Silver is widely used as a broad spectrum antibacterial agent and is not toxic to
mammalian cells. Pulse oxidation can affected surface topography by adjusting
voltage, frequency and duty cycle. Therefore, in this study, silver-incorporated
nanotubes were fabricated on the surface of a TNM alloy by pulse oxidation, and the
parameters including voltage and duty cycle. The experimental results show that the
nanotubes prepared on the surface of the TNM alloy are affected by voltage and duty
cycle. EDS analysis demonstrates that silver successfully incorporates to the surface
of the TNM alloy, XRD analysis revealed the formation of an anatase phase after heat
treatment, AFM analysis showed that the nanotube TNM alloy (TNM-nt) had a higher
roughness, and the silver-incorporated nanotube TNM alloy (TNM-nt-Ag) having a
water contact angle < 30" indicates good hydrophilicity.

Keywords : titanium alloy, nanotube, silver, antibacterial
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The Study of Personal Fall Protective Equipment for Construction
Workers by Analytic Hierarchy Process

Sheng-Hong Wang , Ming-Feng Kuo
Department of Safety Health & Environmental Engineering
Central Taiwan University of Science and Technology
“Corresponding author : mfkuo@ctust.edu.tw

Abstract

The occupational disaster rate in the construction industry has always remained
high. According to the labor inspection annual report, the average rate of disability
injury in various industries was 114 in 2017, and the highest rate of disability injury in
the wood and bamboo products manufacturing industry was 1,210, followed by the
construction industry. 766; In 2017, the occupational injury rate of the whole industry
was 2.773, and the construction industry was 10.036 the number of people affected by
the fall is 54% of the number of people in the construction industry. Every
occupational disaster occurs, which represents a family pillar behind it. The direct
losses and indirect losses caused by occupational disasters seriously affect the
company's profitability and corporate image. The construction industry is also
significantly different from the general manufacturing industry. Its characteristics are
the diversity of products, the complexity of operations and the variability of the
environment. Due to the variety of work, the frequent changes of workers, the poor
working environment and the workplace Fixed, weather-affected geological impacts,
hazards with changes in the project, and multi-layered subcontracting and other
factors have caused the construction industry to have a high risk of innate nature,
making the construction industry's major occupational hazard ratio high.

How to reduce the risk control measures and steps for occupational disasters in
the construction industry, including the basis for determining the unacceptable risks of
the public institutions, as the basis for taking priority measures to reduce risk control
measures. The basis for the determination of unacceptable risks is not consistently
fixed. The public institution should adjust the unacceptable risk determination
benchmark value according to the actual resources and available resources and other
factors, and has reached the promise of continuous improvement. For unacceptable
risk projects, it should be eliminated and replaced. , engineering control and
management control, and finally, if the above methods still cannot eliminate the risk,
the workers must use personal protective equipment to effectively reduce the risk.
However, according to the analysis results of the disaster relief factors in the
construction industry in recent years, the use of personal protective equipment and
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unsafe behavior respectively accounted for the top two causes of the disaster. As the
last protective personal protective equipment for the workers, the workers often did
not go or were incorrect. In order to prevent occupational disasters, the purpose of this
study is to clarify why workers neglect the use of personal protective equipment, use
questionnaire statistics and hierarchical analysis to analyze the causes, and find out
the corresponding measures according to the analysis results.

Keywords : construction industry, fall hazard, personal protective equipment,
hierarchical analysis, questionnaire survey
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Characteristics of Carbonyl Compounds and Heavy Metals in the
Air of Incense Burning from the Temples

Yao-Kai Xiang, Chia-Hsiang Lai"
Department of Safety Health & Environmental Engineering
Central Taiwan University of Science and Technology
“Corresponding author : chlai2@ctust.edu.tw

Abstract

The health effects of aldehydes, ketones and metal-containing incense-particles
on staffs at temples during incense burning periods. Samples were collected over 7
and 9 working days at A and B temple in Nantou County, 2018. Carbonyl compounds
and aerosol samples were collected for 8 h using the solid sorbent tube and 4
impaction stages of Moudi Impactor, respectively. Carbonyl compounds and
metal-containing particles were analyzed using a high performance liquid
chromatography with UV detector (HPLC/UV) and an inductively coupled plasma
with optical emission spectroscopy (ICP-OES).

Measurement results show that the particles with the highest mass concentrations
were PM<1.0 (12.64+3.99 pg/m®) at A temple. The mass ratios of PMig. 5 to total PM
was16.65%+5.89%. The PM,5.1 and PM; constituted 18.11% and 46.08% of the total
PM mass, respectively. Particles with the highest mass by size were PMjs.;
(7.6243.02 ug/m®) at B temple. The mass ratios of PMsg.5 relative to total PM and
those of PM; to total PM were 7.39% and 52.19%, respectively. The mass of total
particles at A temple was approximately 1.4 times higher than that at B temple
because of incense reduction at B temple. Overall, the mass ratios of PM; relative to
the total particles 46.08 to 52.19%.

The most abundant metal elements in all particle sizes on all sampling days were
Zn (5.05 pg/m®), Pb (0.32 pg/m®) and Mn (0.27 pg/m®) at A temple. The most
abundant metal elements of all fractions were Zn (3.78 pg/m°®); these were follow by
Mn, Cu and Pb with concentrations of 0.22 to 0.29 pg/m*® at B temple. The
formaldehyde, acetaldehyde, Acrolein and p-methyl benzaldehyde were identified
during incense burning periods, the concentrations ranges from 2.75 to 13.05 pg/m®,

Cancer risks of carcinogenic metals (Cd, Co , Cr, Ni, Pb, Zn and As) in total
particles were 8.8x107and 7.0x10™ for staffs at A and B temple, respectively. The
cancer risk of formaldehyde, acetaldehyde and Acrolein did not exceed the 10°
acceptable level. Significantly, health risk assessment revealed that the risk values (Cr,
Ni, Zn and As) for staffs were all above the guidelines of cancer risk (10 at two
temples, indicating that there are potential cancer risk at the temples workplace during
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incense burning periods. Therefore, the policy of incense reduction might achieve
healthy environments and economic win-win goal.

Keywords : Temple ~ Incense burning ~ Size distributions; Heavy metals; Aldehydes
and Ketones; Health-risk assessment
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The Effect of Refractive Room Illumination on Visual Functional
Tests

Chien-Hui Hsu', Shang-Min Yeh?, Rong-Fang Lin®"
'Graduate Institute of Biotechnology and Biomedical Engineering
Central Taiwan University of Science and Technology
Department of Optometry
Chung Shan Medical University
* Department of Optometry
Central Taiwan University of Science and Technology
“Corresponding author : rflin@ctust.edu.tw

Abstract

The environmental illumination of a common optometric room is only suitable
for standard visual function measurements and cannot be used to estimate functional
vision under different environmental illumination levels. This study establishes the
standard of visual performance under different environmental illumination as the basis
for optometric personnel to evaluate visual function.

This study simulates five environmental illumination of 300, 200, 150, 100 and
30 ~ 50 lux according to the indoor environmental illumination specifications of the
Chinese National Standards. The study included 30 subjects over the age of 20, and
exclude who has eye diseases, using atropine, strabismus and amblyopia. We
measured the objective diopter, corneal curvature, axial length and corneal thickness.
The long-distance (6 m) visual acuity and pupil size were measured under five
illuminations using a projector chart and visual acuity card, and the results were
analyzed by SPSS statistical software.

Compare of aisle and ladder illumination 30~50 lux based on office ambient
illumination 300 lux, there has significant differences in projector chart (p < 0.01) and
visual acuity card (p < 0.01), other environments illumination also has varying visual
performance differences. The projector chart has better visual performance in lower
environmental illumination, while the visual acuity card is better in visual acuity with
higher environmental illumination, and the inference is related to the contrast of the
visual standard.

This study establishes the standard of visual performance under different
environmental illumination, and provides the basis for optometric personnel to assess
whether patients have functional visual impairment in daily life..

Keywords : illumination, optometric room, visual acuity, visual function
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Development of Simple and Rapid Enrichment Biochip

Yin-Jean Tsai, Chih-Lang Lin"
Graduate Institute of Biotechnology and Biomedical Engineering
Central Taiwan University of Science and Technology
“Corresponding author : cllin101943@ctust.edu.tw

Abstract

Recently the pregnant women ages are gradually increasing, and prenatal
diagnosis is becoming crucial. Excepting the conventional invasive inspection method
of amniocentesis, the very small amounts of nucleated red blood cells (NRBCSs) in
pregnant women’s blood can be selected for non-invasive diagnosis.

This study applies the new digital light projection 3D printing technology to
fabricate simple and rapid enriched biochips. The antibody (CD147) was coated onto
the array column captures in the microchannel to capture the NRBCs from the
pregnant woman blood. The concept of this study can be applied to the other rare cells
enrichment, such as screening circulating tumor cells, which is expected to offer
important contributions to clinical medical applications.

Keywords : Photopolymerization 3D fabrication, Digital Light Processing, icrofluidic
bio-chip, Nucleated red blood cells, Cell enrichment
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Decelopment of Multi-scale Photo-polymerization 3D Printing
Fabricaiton

Yi-Wen Liu, Chih-Lang Lin "
Graduate Institute of Biotechnology and Biomedical Engineering
Central Taiwan University of Science and Technology
“Corresponding author : cllin101943@ctust.edu.tw

Abstract

Recently the development of the microfluidic biochip has offered diverse
possibilities of biomedical inspection. In the research and application of microfluidic
biochip, both of those devices are important for the achievement of the microfluidic
chip, the functional microdevices are much more crucial than the microchannels. In
addition, they have different requests on precision. The two-photon polymerization
(2PP) can be employed for fabricating high precise micromachines, but not for large
scale microchannels. Contrarily, one-photon polymerization (1PP) is good at
fabricating the 2.5D microchannels, but not 3D micro-scale micromachines.

This study employs the digital light projection (DLP) of 1PP to achieve rapid
light curing, and takes the advantage of 2PP to obtain high spatial resolution. The
method is to project digital images onto an optical microscope with an objective of
high numerical aperture (N.A.). The formation of the curing zone is similar with 2PP.
The achievement of this study is expected to apply to the fabrication of microchannels,
and to expand the application light curing 3D manufacturing technology.

Keywords : Photopolymerization 3D fabrication, Digital light processing,

Single-photon photopolymerization, Two-photon photopolymerization,
Microfluidic biochip.
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Characterization of clpX Gene in Xanthomonas campestris pv.
campestris

Chih-En Li', Yi-Min Hsiao *”
! Graduate Institute of Biotechnology and Biomedical Engineering
Central Taiwan University of Science and Technology
2 Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : ymhsiao@ctust.edu.tw

Abstract

The gram-negative Xanthomonas campestris pv. campestris (XCC) is the
pathogenic bacterium that causes black rot disease in crucifers. The virulence
determinants of this bacterium include extracellular enzymes, exopolysaccharides,
and biofilm formation. Previously, a transposon mutant of XCC showing reduced
production of bacterial attachment was isolated and subsequent analysis revealed this
mutant carries the transposon insertion in clpX, a gene encoding ATPase subunit of the
ClpXP protease. The ClpXP protease is widely conserved in bacteria, has roles in
protein quality control in response to a wide variety of environments, and also
involved in the virulence of many pathogenic bacteria. However, the role of ClpXP in
XCC remains unknown. In this study, it was found that mutation of clpX revealed
decreased levels of extracellular enzymes and impacted ability to attach to abiotic and
biotic surfaces. Reverse transcription quantitative real-time polymerase chain reaction
assays indicated that mutation in clpX diminished the expression of genes that encode
the major extracellular enzymes and the biofilm-related proteins. The clpX mutant
also exhibited reductions in virulence on the host cabbage and tolerance in the
presence of a range of stresses, including temperature, puromycin and sodium dodecyl
sulfate. These affected phenotypes of the clpX mutant could be complemented to
wild-type levels by the intact clpX gene. This is the first report to characterize the
function of clpX in Xanthomonas.

Keywords : Xanthomonas campestris pv. campestris, clpX gene, virulence
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Development of the Questionnaire for Investigating the Symptoms of
Binocular Vision Anomalies

Hsiu-Luan Chen', Wei Lin?, Rong-Fong Lin*"
'Graduate Institute of Biotechnology and Biomedical Engineering
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Department of Optometry, Da-Yeh University
*Department of Optometry, Central Taiwan University of Science and
Technology
“Corresponding author : rflin@ctust.edu.tw

Abstract

The severity of binocular vision anomalies is important for clinical diagnosis
and treatment, but the clinical symptoms are not consistent. In this study, a
questionnaire was designed for non-strabismus binocular vision anomalies, the
reliability and validity of the questionnaire were evaluated. A total of 26 questions
were used to assess the severity of the symptom frequency. As the effect, the
questionnaire is used for expert effectiveness evaluation. For reliability, healthy adults
aged 18-35 were used to assess the reliability of the test room and the reliability of the
retest. The inter-tester reliability is performed by two examiners; the interval between
the repeated questionnaire test of the retest reliability and the first questionnaire test is
less than two weeks. A total of 42 human sample was invited to participate in the
survey. The average age of the subjects was 23.1+4.7 year old, among these, 21.43%
was men and 78.57% as women. Spearman's rho correlation coefficient between the
inter-testers, 13 questions r = 1 depending on the symptoms; In the far-sighted
symptoms, it was inability to sustain and concentrate r = 0.81 (p <0.001), and the
remaining 12 questions were r = 1. Spearman's rho correlation coefficient of retest
reliability, asthenopia r = 0.96 (p <0.001), repeated reading r = 0.81 (p <0.001), and
sleepiness when reading r = 0.95 (p <0.001) ), near vision to see the far focus
difficulty r = 0.86 (p < 0.001), the remaining 9 questions r = 1. In the far-sighted
symptoms, asthenopia r = 0.95 (p <0.001), inability to maintain concentration r = 0.81
(p <0.001), and one of the eyes closed at r = 0.88 (p <0.001) when the light was bright,
the remaining 10 questions r = 1. The results of the questionnaire reveal good
reliability and validity, and can be used as a basis for investigation and diagnosis of
abnormal symptoms of non-strabismic eyes..

Keywords : non-strabismus, binocular anomalies, reliability and validity,questionnaire
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