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The correlation between CHRNA3 and CHRNB3 gene polymorphism
with smoking behavior of young Taiwanese

Chih-Chieh Chou, Wei-Chih Ou”Pei-Lain Chen”

Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : wcou@ctust.edu.tw plchen@ctust.edu.tw

Abstract

Tobacco smoking is a global health problem. Nicotine is the major psychoactive
ingredient in tobacco. Nicotinic acetylcholine receptors (NAChRs) are ligand-gated
ion channels that exogenously bind nicotine. Within seconds of inhalation, nicotine
interacts with nAChRs on brain cells that release dopamine, causing feelings of
pleasure and reward. In previous studies have showed that single nucleotide
polymorphisms (SNPs) of cholinergic nicotine receptor (CHRN) gene had a
relationship on smoking status. The aim of this study was to investigate the
correlation of CHRNA3 and CHRNB3 polymorphisms on the smoking behavior in
young Taiwanese men. In this study, 408 young Taiwanese men completed a
self-report questionnaire of smoking status, including demographic data, smoking
background and status, Fagerstorm Test for Nicotine Dependence (FTND),
Physiological Cigarette Dependence Scale (PCDS) and Nicotine Toxicity and
Withdrawal Symptoms (CWS-21). Polymorphisms of the CHRNA3 rs6495309 and
CHRNB3 rs6474412 were determined by PCR-RFLP. The statistical analysis was
performed by ANOVA Kruskal-Wallis test. In a comparison of 189 current smokers
and 219 never smokers, the odds ratios (ORs) for smoking were not significantly
different. The comparisons for FTND and CWS-21 among the smokers different
CHRNB3 rs6474412 polymorphisms were significantly different (p= 0.010 versus p=
0.010). The comparison for the score on FTND among the smokers different
(CHRNA3 rs6495309/ CHRNB3 rs6474412) was significant (p= 0.044). These
findings suggest that CHRNA3 rs6495309 and CHRNB3 rs6474412 affected smoking
status in young Taiwanese men.

Keywords : smoking, cholinergic receptor, nicotine, o 3, B 3 (CHRNa3, $3)

2|


mailto:wcou@ctust.edu.tw
mailto:plchen@ctust.edu.tw

o
v‘iér 105 B BB ERELEFTRARBRE

105CHS-MMT-002
SLC6A4 2 BDNF A Fler Ede s A g 7 5 247 %

i.?eaa-l fﬁ_g,.w—Z é:‘:‘r’"*

PR R FERRL SR LD
29 B AL A gggﬁﬁﬁi##ﬁﬁﬂ Bl w5
3 P gggﬁﬁﬁé‘.##ﬁf,ﬁ LR (€. <

*i ¥4 * weou@ctust.edu.tw

£

{.
ﬁ\

'.(

# &

cBFEAAGTRAREF AT dpd o BA A F S e i g
Moo ORI S HOR Y R FRPEEIE R R o Ly T Ay Y A& o
Bl e AR B o AP ATy A R4 S EE T 1Y SLC6A4Z
BDNFZA FIfts 7 17 5 cFdp M IRt AP 7 A WRs%k L | ¢ hpi o 32
14361 F M (E#20~2BK) X PRI HE AR RLTERFENEE L o AP
R Eprsas 2 UFI P RE R § A 7SLC6A4 % BDNFA F] % fifeo 1% &
B w fF A 47 k3 HOR(% ¥ 14)959% Cl (29 % F) %32/ A% B H=T i 5
2SO AR B S b e v R201 g 2 23528 0 #1 g A FIRl A e A
WioagF LR - ¥ b E R F ¢ BDNFA 51357 AA allelert #7%F GA
allelesmOR & » &8 ¥ *% 0.4 (95% % % % F¥[CI]:0.18-0.88 > P = 0.023) > & FTND -
PCDS% CWS-21% % % @ 27SLC6A4% BDNF A 7] % i g szt A 454 ¥ @ blg ¥
L3 o g% AT 7 BDNFA FIHEF AA allelesn bl > B ez T %

YA A -

MétF @ =i~ A% % A~ SLC6A4% BDNF

3



o
Y105 B ERE S ERKATRARREE

Study of the relationship between SLC6A4 and BDNF gene with
smoking behavior of young adults

Yen-Jung Lai, Pei-Lain Chen, Wei-Chih Ou”

Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : wcou@ctust.edu.tw

Abstract
Tobacco smoking is a risk factor for diseases, including cancer and lung diseases.

Nicotine is the major psychoactive ingredient in tobacco, and it contributes to the
development of smoking addiction. Our objectives were to investigate the effects of
the interaction between SLC6A4 and BDNF genes and their association with smoking
risk in young Taiwanese men. In this study, 436 young men completed a self-report
questionnaire on smoking status. Polymorphisms of SLC6A4 and BDNF were
determined by using polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP). In a comparison of 201 current smokers and 235 never
smokers, odds ratios (ORs) for the development of smoking in all genotypes were not
statistically significant. Among smokers with BDNF AA alleles, the OR of heavier
smoking was 0.4 times significantly lower than in those possessing GA alleles (95%
confidence interval [Cl]: 0.18-0.88, P=0.023). The comparisons for the questionnaires
among the smokers with different SLC6A4/BDNF genotypes were not significant
differences. These findings suggest that the subjects carrying AA allele of BDNF
affects smoking intensity in young Taiwanese men.

Keywords : Tobacco smoking, Smoking behavior, SLC6A4 and BDNF
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Prevalence study of the cercariae of the freshwater snalil

Chin-Yu Hsu, Ming-Hsien Li *

Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : mhli@ctust.edu.tw

Abstract

Trematodes are an important pathogen of medicine and veterinary. Their life
cycle usually has one or two intermediate host; include freshwater snail, fish or crab
and others. Most freshwater snails can become intermediate hosts that may infect to
humans and animals, and then further development.Freshwater snails were collected
from different species during April, 2015 to April, 2017. The cercariae were obtained
by lighting or/and crushing methods under optical microscope from snails. Cercariae
were used to DNA extraction and sequencing for species identification. A total of
1,363 freshwater snails, representing five species, were examined for shedding
cercariae. 389 Radix swinhoei, 815 Tarebia granifera, 95 Cipangopaludina chinensis,
51 Cipangopaludina miyagii, and 13 Semisulcospira libertina were collected and
examined. The average prevalence rate of cercariae infection was 4.18%, including R.
swinhoei 4.63%, T. granifera 4.79%, C. chinensis 0%, C. miyagii 0% and S. libertina
0%, respectively. The statistics results showed that there was no significant difference
between infection rate and length in all snails. However, Prevalence was a significant
difference between Toubiankeng river and Dakeng river (p<0.005), between
Toubiankeng river and Dali river (p<0.001). Three different xiphidiocercaria cercariae
were found from T. granifera. One furcocercaria cercariae was found from R.
swinhoei. Highest prevalence of cercariae infection of freshwater snails in the
Toubiankeng river among the three streams, while Tarebia granifera is the highest
prevalence of infection in all freshwater snail. In addition, we isolated three types of
cercariae, including H. taichui, C. complanatum, and Paralecithodendrium sp from
freshwater snails in Taichung area.

Keywords : trematode, cercariae, freshwater snail

6|


mailto:mhli@ctust.edu.tw

o
%é,’l OSBRFEFEIERBEEIFARREERT

105CHS-MMT-004
B 4B PERZ 205 BT i

The evaluation of sleep quality and quality of life in healthy people
and patients

£

£

Gerlee Chuluun *? s> Yu Hsuan Chen ?*

! Dornod Medical Center, Dornod province, Mongolia
Z Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
“Corresponding author : yhchen2@ctust.edu.tw

Abstract

The sleep and quality of life are important in both patients and healthy people.
Poor sleep and worse quality of life are associated with working errors, occupational
injuries and leads to many negative effects of life. Sleep problems and poor quality
of life may affect to severity of disease, and may reduce effects of treatment. The
aim of thesis part one is to evaluate sleep quality and quality of life among hospital
staff of Dornod Medical Center to know their physical and mental health. The aim
of second part is to review the publications of PubMed and Google scholar database
that investigate sleep quality and quality of life among healthy people and patients.
We aimed to focus on what kind of disease was most studied in sleep quality and life
quality, and try to know detail information about specific disease. In first Part,
evaluation of sleep quality and quality of life sample of 200 staff including doctors,
nurses, administrators, pharmacists and assistant workers in Dornod Medical Center.
Data were collected on sleep quality and quality of life using the Pittsburgh Sleep
Quality Index (PSQI), Epworth Sleepiness Scale (ESS) and SF-36 Mongolian version
questionnaires, respectively. In the second part is a systematic review study of sleep
quality and quality of life. The database of PubMed and Google scholar were used.
The following search keywords were used “sleep quality” and “quality of life”
combined with “disease”. All references were exported and managed using
EndNoteX7. Data were analyzed using PolyAnalyst system and SPSS statistics
analysis. The results of part one show most respondents were females (96.5%).
Females had poor sleep quality (PSQI=6.2 + 3.48) than males (PSQI=4.14 + 2.67).
Score of sleepiness is normal (ESS=6.94+3.94) in all participants. Mean score of
MCS (47.4£10.08) and PCS (46.0+£8.45) of SF-36 were lower than norm in all
participants. The both PCS (45.3 = 8.4) and MCS (46.9 £+ 10.0) were lower in the
shift workers. Good sleep quality group has higher PCS and MCS, especially MCS
is significant (p=0.004) and PSQI is negative correlation to PCS and MCS (p=0.01).
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In part 2, a total of 3831 articles were found using keywords from PubMed database.
Published year of those articles were between 1978 and 2017. The criteria for
excluding 3815 articles were the following: no abstract, animal study, only disease
doesn’t include sleep quality and quality of life, different languages, articles without
epilepsy and no full text. A total of 16 articles are analyzed after screen. A total of
64200 articles were searched using keywords from Google scholar databases between
2000 and 2016, and 200 articles were selected to analyze including author, year,
impact factor, country, study design, questionnaires and so on. We found that the
research articles that include sleep quality and quality of life were increase more
in 2016,and different version of questionnaires were used. We conclude that both
physical health and mental health measures demonstrated that poor quality of life is a
common health problem among healthy people and patients. The articles related
quality of life are more than the articles related sleep quality and combined both.
The studies of sleep quality and quality of life were increased for last years in patients
with epilepsy.

Keywords : sleep quality, quality of life, epilepsy, PSQI, SF-36, PolyAnalyst..
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Market Assessment of Animal Radiation Therapy

Hao-Ning Chang, Bor-Tsung Hsieh, Cheng-Jung Chang*

Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
“Corresponding author : jrchang@ctust.edu.tw

Abstract

In this study, the market questionnaires of customer’s acceptance in animal
radiation therapy in Taiwan were evaluated. Questionnaires were submitted to
veterinary in animal hospitals. The results were present by statistical analysis.

Although the animal radiation therapy is a new technique in Taiwan, the market
of animal radiation therapy will grow up 70%, according to the result of the
questionnaires.

In Japan, Europe and the United State, the radiation therapy has been proved that
can treat cancer efficiently by and the other countries. But there are many problems
encountered, such as: owners’ aspiration, fee of treatment, etc. If these problems can
be conquered, the development of animal radiation therapy market will be better and
better. Excepting that the animal radiation therapy market could grow up, and then
could serve more and more pet. The purpose of this study is exploring the
development of animal radiation therapy market in Taiwan. Wish that could provide
the best medical caring to pet.

Keywords : Radiation Therapy, Statistical Analysis, Market assessment
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A preliminary study on the dose evaluation outside the field of view
by using the abdominal fluoroscopy

Ming-Jhe Wu?, Tian-Yu Shih'? Kai-Yuan Cheng""

'Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
? Department of Radiology, Cheng Ching Hospital at Chung Kang
“Corresponding author : kycheng@ctust.edu.tw

Abstract
In this study, TLDs (TLD-100H) were placed in the chest area of ATOM Adult

Male Phantom, the doses received by critical organs within the chest area during
abdominal fluoroscopy were evaluated to assess the distribution of the radiation dose
during fluoroscopy.

TLDs were placed in the critical organs of the chest and irradiated with a
fluoroscopy unit with 15 x 15 cm2 field size. X-ray tube was placed above the table
for 1, 2, 3 and 4 minutes exposure time and X-ray tube under table for 1 minute
exposure time.

The X-ray tube placed above the table and irradiated for 1-4 min, radiation doses
of the critical organs within the chest area were increased by exposure time. The doses
of the chest critical organs with the X-ray tube above and under table for 1 minute
exposure time were calculated as follows respectively, Apex (48.09£19.41 vs.
44.43+£13.74 uGy), Hilus (366.12+114.61 vs. 681.32+65.44 uGy), Lung base
(825.93£195.01 vs. 2433.48+1010.90 uGy), Heart (965.60+45.49 vs. 258.73+86.17
uGy), Left breast (89.05+38.23 vs. 0 uGy) and Right breast (119.93+63.07 vs. 0 uGy).

Scatter dose will increase by exposure time. X-ray tube placed above and under
the table, the radiation dose to the critical organs will also be different.

Keywords : TLD, Fluoroscopy, Dose distribution
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Revised inverse problem algorithm-based prediction of coronary
artery stenosis readings from the clinical data of patients with
coronary heart diseases

Min-Feng Xiao®, Lung-Fa Pan?, Lung-Kwang Pan™"
!Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology

2 Department of Cardiology, Taichung Armed Forces General Hospital
“Corresponding author : Ikpan@ctust.edu.tw

Abstract

This study assessed the risk factors for coronary heart disease patients undergone
coronary angiography using the inverse problem algorithm-based technique. In the
study, Data collected from 93 patients who underwent cardiac catheterization and
included five associated risk factors for coronary heart disease (age, body surface
area, mean blood pressure, blood glucose, low density cholesterol) and vascular
stenosis, with 16 terms of Non-linear equation to predict the actual degree of vascular
stenosis. All data were first to be normalized between -1~+1, and then all the data
were taken into the inverse analysis, that is, to obtain the relationship between the risk
factor and the degree of stenosis. The results were obtained R?= 0.89, and the risk
factor parameters were 0.33~0.67~0.84~-0.08 ~1.17 for single factor contribution, and
low-density lipoprotein cholesterol was shown as dominant impact. The revised
technique could be used either to predict the patient's degree of vascular stenosis, or to
determine whether needing for further inspection to reduce the medical waste or
misdiagnosis of the situation as well.

Keywords : Coronary angiography ~ Coronary Heart Disease ~ Inverse problem
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Cortical and trabecular bone structure analysis using equivalent
attenuation coefficients and spatial-structural indices

Guan-Yu Lin?, Chia-Hui Chen?, Ling-Ling Hsieh**"
! Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
2 Graduate Institute of Biotechnology and Biomedical Engineering
Central Taiwan University of Science and Technology
“Corresponding author : llhsieh@ctust.edu.tw

Abstract

Bone mineral density is critical to patient’s bone strength. Dual-energy x-ray
absorptiometry (DEXA) is a common method to measure bone mineral density
(BMD) of patient in clinical. However, the BMD values measured using DEXA are
strongly influenced by body thickness, abdominal fat content and bone structure. In
this study, the relationships between areal bone mineral density (aBMD) , volume
bone mineral density (vBMD) and trabecular bone score (TBS) were evaluated using
computed tomography (CT) images. The abdominal CT images were collected from
20 patients who have been confirmed to be free from bone diseases. The aBMD,
vBMD and TBS from variogram were calculated from each lumbar spines. According
to results, the TBS was inversely proportioned with age with correlation coefficient
(r2) of 0.65 and was proportioned with vBMD with r2 of 0.65. In conclusion, TBS is a
useful index for evaluating the quality of bone and can be used for further estimating
vBMD of patients in clinical.

Keywords : areal bone mineral density, volume bone mineral density, trabecular bone
score
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A Recent Survey on the Image Quality and Position Accuracy of
Image-Guided Radiation Therapy Systems in Taiwan

Cheng-Jyun Yang"?, An-Cheng Shiau®®, Pei-Yun Huang"?, Miao-Jung Yen?,
Hsin-Hsiung Chen”
! Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
2 Chinese society of medical physics
® Department of Radiation Therapy and Oncology China Medical University
Hospital
“Corresponding author : hhchen@ctust.edu.tw

Abstract

Image-guided radiation therapy (IGRT) use imaging technology to acquire
anatomical images of patients after the completion of patient set-up, and adjust patient
position by comparing these images with those in the treatment planning before the
treatment. This study aimed to establish the IGRT quality assurance program and to
survey on the image quality and position accuracy of the IGRT systems in Taiwan
accordingly.

Referring to reports of the AAPM TG-142, TG-58, and TG-104, and consulting
to the clinical department, the initial version of IGRT QA program was established.
The QA program included check items, operating procedures, and recommended
tolerance value. A total of 79 linear accelerators and 19 Tomotherapy IGRT systems
were surveyed in this study. Major items of the QA program included mechanical
position accuracy of the imaging device, image quality, and accuracy of the
image-guided positioning. The survey data were analyzed and the QA procedure,
especially for the recommended tolerance values were adjusted accordingly.

The data collection of IGRT equipments in Taiwan, personnel training, the IGRT
QA program, and the recommended tolerance values were accomplished in this study.
According to the results of item of imaging and treatment coordinate coincidence, the
differences were less than 2 mm for the all survey data, and the 2D MV or kV
imaging systems had more than 85% and the cone-beam computed tomography
(CBCT) system had approximately 73% of the surveys with the differences within 1.0
mm. Regarding the accuracy of image-guided positioning, the CBCT systems in two
major imaging mode showed more than 85% of the surveys were within 1.0 mm.

This study is the first to develop the IGRT QA program in Taiwan. Based on the
statistical analysis of the survey data, appropriate adjustments for the recommended
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tolerance values were applied. The present study will be provided to the AEC as a
reference for the improvement of radiation safety and dosimetry quality.

Keywords : Radiotherapy, IGRT QA, CBCT

20 |



o
105 BRAENERKEFRARBET

105CHS-MR-006
MR FELTLD FRENAE X LR NBP2 1FREFT

FRRHE e
VPR RFEIRGERMPE N AL
EPRAEFRUGTRALE ) BlRE

*i ¥ : jslin@ctust.edu.tw

£

«
'-(ﬁ\

# &

Afpat i A R BAE SRR A R AR R L R 315 S AT
BHig 52 AT 3 0 Aug kA £ 2 (TLD-100H) 45 3¢ 5 B 45 5+ & & &4 o 12 803%F
TLD-100H (Harshaw, # B]) > %Xk 3 1% @« gh(isocenter)z % 7140 180cm27% &
P E 00 A AP EER T B Bk o 8 % p A Shimadzu Xk > 2 110kVp ~
3.2mAs ~ FOV:40x40 cm2 ~ SID : 100 cm & i% ©* % Chest Phantom N1
“Lungman”(Kyoto Kagaku, P #)iEA8:8 {720k &% > Mfg itz - 27
FEEEL L TI002 A R E T 2L 116.2uGy 0 dei T 2R R L 4.1uGy >
f AR BT IR E 2 0.145uGy o Xk ehd R A E A F wi LR 0 B
3SR RS RE P R DN o T AXCRENR A EET > B Bl BRI

IR o BEES e HE BN EE

MétF @ B EAE - EL S FHAELTF

21 |


mailto:jslin@ctust.edu.tw

o
Y105 B ERE S ERKATRARREE

Radiation dosimetry for diagnostic medical exposures with TLD
array arrangement

Te-Fa Huang, Cheng-Hsun Lin*

Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
“Corresponding author : jslin@ctust.edu.tw

Abstract

What is the spatial dose around the patient under main radiation? How much
dose received by the patient’s family when the X-ray exposed? In the Study, The
authors aimed to estimate scatter dose distribution by thermometer dosimeter (TLD)
from chest examinations on patients.Applied 80 chips TLD-100H (Harshaw, USA)
and arranged in a 140x180 cm? space around the X-ray machine 20 cm separated to
each other. The Chest Phantom N1 "Lungman" (Kyoto Kagaku, Japan) was exposed
20 times with the parameters of 110 kVp, 3.2 mAs, FOV: 40 40 cm?, SID: 100 cm.
The results showed that the average dose of 100 cm in the primary beam was
116.2uGy, the average scattering dose was 4.1uGy, and the average value of
background value was 0.145uGy. The radiation dose is found majorly in the pathway
of primary beam in contrast that the scatter radiation is counted lower aside. The
X-ray dose distribution in a phan shape and found the cathode side dose higher than
that at anode one.

Keywords : Thermal dosimeter, matrix, radiation dose distribution
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Le Hai Hanh Tien*?, Cheng-Hsun Lin"", Lung-Kwang Pan’

! Department of Medical Imaging and Radiological Sciences
Central Taiwan University of Science and Technology
2 Pham Ngoc Thach University of Medicine, Vietnam
“Corresponding author : jslin@ctust.edu.tw

Abstract

The purpose of this study was to evaluate scatter radiation dose of family
member of patient during routine chest CT at different positions around the gantry and
to investigate the degree of dose reduction for them when using lead apron. Acrylic
phantom that simulated family member was put at 4 positions around the gantry: in
front of gantry and 300 from isocenter, in front of gantry and 450 from isocenter, in
the back of gantry and 300 from isocenter, in the back of gantry and 450 from
isocenter. All 4 measurement points were in the left side of the CT couch and 80cm
away from patient isocenter. Semiconductor was attached to the phantom at the height
equal to CT table to evaluate entrance skin dose (ESD). There were 2 scenarios were
implied: with and without wearing lead apron. Routine chest CT protocol was applied
at a teaching hospital with constant kVp (120) and scan length (320mm) but changing
dose length product (DLP) from 378mGy*cm to 629.9mGy*cm in 2 increments. The
results shown that scatter doses in front of gantry were higher than in the back of
gantry (32.44%) in both scenarios. Doses at 450 from isocenter were higher than at
300 (12.13%) for both in the back and front of gantry, with and without lead apron.
However, the differences between doses among measurement points were not
consistent with different DLPs. Using protective apron can reduce original dose to
6.8%. Hence, standing at 300 or at 450 from patient isocenter at the same distance
were acceptable due to unsignificant different doses between them. Wearing lead
apron can reduce secondary radiation significantly, therefore it is strongly
recommended in clinical application.

Keywords : Computed tomography, acrylic phantom, semiconductor dosimeter,
scatter radiation
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Color and Corrosion Resistance of Anodized Ti-Nb-Mo Alloy for
Dental Implant Application

(£

Pei-Chi Li, Hsueh-Chuan Hsu”

Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
*Corresponding author: hchsu@ctust.edu.tw

Abstract

Ti-Nb-Mo alloy was developed with a higher strength/modulus ratio for
biomedical application. In this study, the surface color and corrosion properties of
Ti-Nb-Mo alloy were investigated. We have successfully produced different colored
surfaces of Ti-Nb-Mo alloy during anodizing at different voltages in NH4BF, solution.
Ti-Nb-Mo alloy could exhibit light-yellow, yellow-brown, dark-blue, blue-green and
peach-purple at different voltage. The thickness of anodizing layer was measured by
XPS. It could be seen that by increasing the anodizing voltage and consequently
increasing the anodic film thickness. The open circuit potential (OCP) of samples in
Hank’s solution were in the range of -0.20 V to -0.37 V. The OCP curves show that
Ti-Nb-Mo alloy could quickly form a stable passivation layer. The corrosion rate of
the anodized samples (10 V~50 V) and the non-anodized sample (0 V) were tested by
potentiodynamic polarization in Hank’s solution. The results show that corrosion
potentials were in the range of -0.52~-0.40 V. The corrosion rate of the non-anodized
sample was 0.21 pA cm, while after applying the anodizing layer, the corrosion rates
were in the range of 0.01~0.12 pA cm™. In summary, the color and thickness of the
anodizing layer of Ti-Nb-Mo alloy were changed by the anodizing voltage. The
corrosion rate of Ti-Nb-Mo alloy has decreased after applying the anodizing layer.
Among the anodized samples, the lowest corrosion rate was for the sample anodized
at30V.

Keywordss : Titanium alloy, Anodize, Color, Corrosion resistance
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Evaluation of Antibacterial Ability of Peptide Immobilized Dental
Zirconia Implant Using L-Dopa as Cross-linker.

Yi-Chen Ye, 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

Zirconia is similar in color to human teeth. The good biological compatibility
and excellent mechanical properties have made them widely used in dentistry. In
addition to the using in dental prosthesis, the application in dental implant field is
vigorous expansion now. However, infection is one of the most serious problems in
clinical applications. As an implant material, the antibacterial ability is a very
important factor to reduce the infection. This study proposes coating antibacterial
peptides on the surface of zirconia as an ideal strategy of preventing infection.

Two kinds of antibacterial peptides (coded by ABP | and ABP II) were
immobilized on the surface of yttria-tetragonal zirconia polycrystal (3Y-TZP) using
L-dopa as cross-linker. Then, the antibacterial activities were evaluated by co-culture
with bacterium. In this study, Streptococcus mutans and Actinobacillus
actinomycetemcomitans were chosen for analyzing of antibacterial activity and
observing of biofilm morphology.

The results revealed that the antibacterial peptides can be successfully grafted on
the surface of 3Y-TZP in this study. In vitro assay revealed that both of these two
antibacterial peptides showed good antibacterial abilities. From the antibacterial point
of view, ABP Il is more effective for A. actinomycetemcomitans than for S. mutans.
In addition, a significant increase in MG-63 osteoblast cell proliferation was observed
from WST-1 activity. It meant that there is no inhibition of osteoblast cell activity
after grafting the antibacterial peptides.

Keywords : Zirconia, L-dopa, antibacterial peptides, Streptococcus mutans,
Actinobacillus actinomycetemcomitans.
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Characteristics of the porous Ti-Nb-Sn alloy for dental implant
applications

Tzu-Hsuan Liu, Hsueh-Chuan Hsu”

Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : hchsu@ctust.edu.tw

Abstract

The new titanium alloy contains Nb and Sn elements which has good
biocompatibility, corrosion resistance and low modulus of elasticity. However, the
mismatch of Young’s modulus between Ti alloys and bones would cause bone
resorption and implant loosening. Thus, the porous alloy is expected to be suitable for
bone implants. Commercial elemental metal powders of Ti, Nb and Sn were weighed
to form a nominal composition of Ti-25Nb-8Sn (Ti-25wt.%Nb-8wt.%Sn). The
Ti-25Nb-8Sn powders were mixed with a polyvinyl alcohol (PVA) binder, and then
with 50vol.%, 60vol.%, and 70 vol.% of ammonium hydrogen carbonate (NH4HCO3).
SEM observations showed that the porous Ti-25Nb-8Sn alloys had pore sizes in the
range of 0.5 ~ 750 um. The porous Ti-25Nb-8Sn alloys were revealed to have a
porosity of 50.69 ~ 67.00 %, a compressive strength of 110.03 ~ 27.01 MPa, and an
elastic modulus of 6.37 ~ 0.52 GPa. After immersed in an SBF solution for 4 days, a
dense apatite layer covered on the surfaces of the alkali-heat treated porous
Ti-25Nb-8Sn alloys. In this study, the fabricated porous Ti-25Nb-8Sn alloy shows the
similar compressive strength and elastic modulus with the natural bone, and has the
potential to be a good bone substitute material in the future.

Keywords : Porous titanium alloy, powder metallurgy, alkali-heat treatment,
bioactivity
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Evaluation of Electrospun
Hydroxyapatite/Gelatin/Poly(vinyl)alcohol Nanofibrous Scaffold for
Bone Regeneration

Yi-Ru Zhang', Chun-Hsu Yao?, Shih-Ching Wu**

!Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
’Department of Biomedical Imaging and Radiological Science
China Medical University
“Corresponding author : scwu@ctust.edu.tw

Abstract

Electrospinning is a good manufacturing technique that can achieve products
with high specific surface area and porosity. This producing method is suitable for
many implants and artificial tissue substances, especially suitable for biodegradable
polymer materials. In this study, the preparation of nanofibrous scaffold by
electrospinning technique in combination of inorganic and organic components was
proposed for the application in bone tissue engineering.

Various proportions of hydroxyapatite nanoparticles were added into the gelatin
and poly(vinylalcohol solution. Then, nanofibrous scaffolds were obtained by the
electrospun process. Finally, cross-linking was performed by using gutaraldehyde to
obtain stable nanofibrous scaffolds. Chemical structure and morphology were
characterized by fourier transform infrared spectroscopy (FTIR) and scan electron
microscopy (SEM), respectively. In additional, the biocompatibility was evaluated by
in vitro studies, including MTT and alkaline phosphatase activity assays (ALP) tests.

Using electrospinning technique, hydroxyapatite nanoparticles were successfully
added into the nanofibrous scaffolds in this study. The excellent biocompatibility of
these nanofibrous scaffolds indicated the potentiality for tissue engineering
applications.

Keywords : Electrospinnning, Hydroxyapatite, Bone Regeneration
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In vitro study of magnesium coated with dicalcium phosphate
dehydrate using electrodeposition method.

Hsiao-Mei Huang, Shih-Kuang Hsu”

Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : sksheu@ctust.edu.tw

Abstract

Magnesium (Mg) is potential biodegradable implant material for orthopedics
application. In order to improve its bioactivity and corrosion resistance in
physiological environment, in this study, Mg coated with dicalcium phosphate
dehydrate (DCPD) was performed in calcium phosphate solution by electrodeposition
methods. The surface morphology, phase structure and corrosion behavior were
evaluated by scanning electron microscopy (SEM), X-ray diffractometry (XRD), and
electrochemical method. According to the XRD analysis, the as-deposited coating
mainly consisted of well-crystallized DCPD, the morphology of deposited Ca-P
coatings were observed by SEM, the crystallization appeared to be dense and
homogeneous. From the potentiodynamic polarization curve analysis, the potential
curve of Ca-P coated magnesium was significantly higher than that of uncoated Mg in
PBS solution. In biocompatibility assay, the MG63 osteoblast cells significant
extended the pseudopodia and flat onto Ca-P coated Mg compared to uncoated after
culturing for 1 day. Preliminary results revealed that the DCPD coated Mg could
enhance the corrosion resistance and bioactivity.

Keywords : Biodegradable materials, Magnesium, Electrodeposition, Corrosion
resistance
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Diatom Culture and Analysis of Antioxidant Activity

(£

Yi-Cian Tian, Su-Yuan Lai"

Department of Food Science and Technology
Central Taiwan University of Science and Technology
“Corresponding author : sylai@ctust.edu.tw

Abstract

Diatoms are the most abundant species among the unicellular algae. Researches
had shown that polysaccharides from diatoms have the effects of anti-oxidation and
anti-cancer. TPC14 (Odontella sinensis), diatoms collected from port of Taichung,
was cultured using f/2 medium in the condition of 25 “C, light/dark cycle 14/10 hours
to establish its growth curve. They were also grown at various culture medium f ~
3/2f ~ 2f ~ 5f and L1to find out the optimal culture condition and estimate its total
carbohydrate contents by phenol-sulfuric acid method. DPPH and ABTS free radical
scavenging effect were used to test the antioxidant activity of the carbohydrates. Our
results showed that the highest cell number reached 82 x 10° cells/L at day 14 in
medium f. The amount of extracellular soluble polysaccharides and extracellular
adhesive polysaccharides obtained from diatom TPC14 were about 0.52 mg/L and
0.06 mg/L respectively. The amount of intracellular carbohydrates and the residual
carbohydrates were 0.06 mg/L and 2.68 mg/L, respectively. Our results further
demonstrated that the residual carbohydrates of diatom TPC14 had strong scavenging
activities in vitro on DPPH radical (ECso= 89 ppm) and on ABTS radical (ECso= 140

ppm).

Keywords : diatom, Odontella sinensis, polysaccharides, DPPH scavenging activity,
ABTS scavenging activity
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Preparation of Molecular imprinted Polymers for the determination
of Benzoic acid in food

Yu-Wen Chen ~ Ming-Chi Wei"

Department of Food Science and Technology
Central Taiwan University of Science and Technology
“Corresponding author : mcwei@ctust.edu.tw

Abstract

Preservatives are a kind of food additive. The Purpose is delaying the food
spoilage and corruption, its method is used to restrain or delay the microorganism
growth of in food. Benzoic acid is one of the most commonly used preservatives in
food. Additives are added during the process and may result in excessive additions
that affect the health of the consumer. Taiwan Food and Drug Administration (TFDA)
have regulated requirement standard for use of food additives, Benzoic acid and its
sodium salt are limited to 0.6g/kg (600 ppm) and 1.0g/kg (1000 ppm).

The molecular imprinted polymers(MIP) are composed of template molecular,
functional monomers, cross-linker, initiators and porogenic solvents and it can
provide high specificity and selectivity, decrease the sample matrix interference,
speed up analytic procedure. In this study, molecular imprinted polymers were
developed as adsorbents of solid phase extraction to process analysis.

The optimum  parameters as follow : Synthetic polymer molecules print
template takes 24 hours best, the pH of samples solution as 2.2, wash solution as pH
10 H,0, elute solution is use Methanol,those could get best extraction.

Comparing declaration methods and MIP method, although this MIP extraction
rate lower than the declaration methods, but MIP method could remove interference
material, reduce operating time,it is a friendly green analysis.

Keywords: Preservatives ~ Benzoic acid ~ molecularly imprinted polymers ~ solid phase
extraction(SPE)
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Preparpation of sufu with carrot waste and their taste quality

Yong-Jun Zhan, Yu-Ling Lee"

Department of Food Science and Technology
Central Taiwan University of Science and Technology
“Corresponding author : 106412@ctust.edu.tw

Abstract

Chinese sufu was a ferented food and developed for a long time by their high
nutritional valvae and special flavor. Taiwanese sufu was different from Chinese
sufu, its fermentation was used salted tofu and rice-soybean koji. In recent years,
people use smartphones for a long time will be impaired vision, so they drink carrot
juice with vitamin A to maintain normal vision. Therefore, making more carrot juice
will produce more carrot waste. In this study, the utilization carrots waste to
increase the product's new taste and additional nutritional value, by manufacturing
process of Taiwan sufu the production sufu with carrot waste, added different
proportions of carrots waste (0 ~ 10and 20%) in tofu with rice-soybean koji combined
to ferent, and to evaluate the changes of enzyme activity and /3 -carotene content of
fresh sufu at different temperature (25 ~ 30and35°C) and time (0 ~ 7 ~ 14and21day)
fermentation.

The results showed, the protease and a-amylase activity from Day 0 to Day 14
was significantly increased of sufu of enzyme activity determination with or without
differ proportions carrots waste, and the best enzyme activity of protease of sufu (0%)
at 35°C and the fermentation Day 21 was highest content (110.4 U/g) , while
a-amylase was added with 10% and 20% of sufu with carotene waste at 35°C and the
fermentation Day 14 were the highest content (Respectively 437.6% 443.3 S/g).
However, the /3 -amylase and /- glucosidase activity from Day 0 to Day 7 was
significantly increased of sufu of enzyme activity determination with or without differ
proportions carrots waste, while the best enzyme activity of S5 -amylase was 20% of
sufu with carotene waste at 30°C and the highest content (1820 U/g) at Day 21, S
-glucosidase was the highest content (108.6 U/g) at 35°C and Day 21of sufu (0%).
The /[ -carotene content of optimum at fermentation Day 0 of sufu (20%) content
highthe, fermentation Day 0 to Day 7 a significant reduction of about 50% in sufu of
different proportions carotene waste, showed a slowdown from Day 7 to Day 21 of
fermentation, 0% sufu not detected /3 -carotene. Conclusion, enzyme activity at 35°C
of acticvity optimal, while the [ -carotene at 20% sufu with carotene waste optimal.

Keywords : sufu, carrot waste, enzyme activity
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Influence on sensory and physical characteristics for traditional
Indonesian glutinous rice cakes with different processing methods
and ingredients and their differences in the sensory perception
between Indonesian and Taiwanese consumers

Nathalia Marshellina Subagyo, Chun-Tsun Kuo, Bo-Kang Liou”

Department of Food Science and Technology
Central Taiwan University of Science and Technology
“Corresponding author : 106755@ctust.edu.tw

Abstract

Klepon, one of popular Indonesian traditional glutinous rice cake from Java,
Indonesia, which is a boiled green-colored product filled with brown sugar and coated
the grated coconuts in the skin. It is the gastronomic heritage so it need to preserve
and introduce other countries. In the age of the global market expansion, a
cross-cultural study and the scientific and fast sensory evaluation have gained more
attentions because cultural factors will affect the acceptance and preference liking for
a food product. Check-all-that-apply (CATA), a consumer-based driven descriptive
test, has been widely used to evaluate the product characterizations for development
and reformulation of products as well as the identification of the key sensory drivers
for marketing in the food industry. The present study was to investigate the sensory
and physical characteristics for 6 products, composed of the type of flours
(Indonesian glutinous rice flour, Taiwan long glutinous rice flour, and Taiwan round
glutinous rice flour), the percentage of flours (100% and 90%) and the cooking
method (boiling and steaming), and to understand the differences of the sensory
perception between Indonesian and Taiwanese consumers using 9-point hedonic test
and CATA questions.

120 Indonesian consumers (60 Indonesian evaluated Indonesian glutinous rice
cakes using boiling cooking method and 60 Indonesian evaluated Indonesian
glutinous rice cakes using steaming cooking method) in Indonesia and 136 Taiwanese
consumers (71 Taiwanese evaluated Indonesian glutinous rice cakes using boiling
cooking method and 65 Indonesian evaluated Indonesian glutinous rice cakes using
steaming cooking method) in Taiwan volunteerly participated this study and both
evaluated the liking degrees, 24 sensory attributes, 5 sensory feelings and the
willingness to buy using either paper ballot or computerized ballot. The order of
sampling was conducted by the Latin Williams squares design. The texture profile
analyzer and chromameter were used to detect texture profile and the CIE Lab range.

The result demonstrated that the flour type and the interaction of cooking method
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and the percentage of flour significantly affect the consumer acceptance for
Indonesian consumers but the overall likings of Taiwanese consumers were
meaningfully influenced on the flour type, the percentage of flour and the interaction
of cooking method and the percentage of flour. The both consumers disliked the rice
cake made by Taiwan glutinous rice flours. The preferred sample in Indonesian
consumers contain a traditional formula and it's with 10% dough cooked by steaming
method and the most choices by Taiwanese consumers are traditional formula cooked
by the both methods and the product with 10% dough. CATA showed Indonesian
consumers could distinguish the sensory attributes such as sweetness, pandan flavor,
stickiness, chewiness, and hardness as well as Taiwanese could determinate
sweetness, brown sugar flavor, coconut flavor, and hardness. In addition, the result
also found the purchase intent could not positively agree with the liking degree. The
instrumental analysis indicated that flour type affected the springiness, cohesiveness,
and resilience, the cooking method altered the cohesiveness, resilience, L and b value,
and the interaction of three factors related the cohesiveness and a value.

In summary, it is very valuable to scientifically understand the consumer
behaviors and sensory perceptions for Indonesian and Taiwanese consumers and also
to establish a logical and scientific model for the food product development and
cross-cultural evaluation.

Keywords : sensory evaluation, consumer test, cross-cultural study, glutinous rice
cake, check-all-that-apply method
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The Impact Analysis of Overlaped Multi-risks Induced by Liquid
Nitrogen Leakage- A Case Study from a Storage site in Taiwan

Fang-Yi Cheng’, Ming-Hong Hsieh
Department of Safety Health & Environmental Engineering

Central Taiwan University of Science and Technology
“Corresponding author : t0988252081@gmail.com

Abstract

This research focuses on the potential hazards resulted from the leakage of liquid
nitrogen from a liquid nitrogen tank in Taiwan, investigating the leaking events of a
single tank caused by the rupture of pipeline due to external forces. Possible chain
reactions and the multi-risk overlaped impact derived from the leakage were
examined, as well as the analysis and exploration of the potential explosion hazards.

By conducting preliminary hazard analysis, it was discovered that the leakage of
liquid nitrogen may cause the vacuum loss of the tank, which could possibly lead to
boiling liquid expanding vapor explosion (BLEVE). Nevertheless, liquid nitrogen and
nitrogen are not available in the chemical database of ALOHA, the most widely
utilized leakage simulation software in Taiwan. Therefore, Bernoulli’s Principle,
Adiabatic Expansion Theory, and Hopkinson-Scaled Distance were applied in the
estimation and calculation of explosion in this study.

With the application of these theories, we can effectively simulate and analyze
the hazard range of explosion, and the possible hazard impact brought by BLEVE,
facilitating the analysis and exploration of hazard risks with the reference of process
conditions. The overpressures of BLEVE caused by the leakage of liquid nitrogen
were 0.68 barg, 0.35 barg, and 0.21 barg; and the relative hazard distances were 33 m,
24.7 m, and 15.7 m. BLEVE would not only damage manufacturing facilities, near-by
tanks, and public roads severely; but also give rise to casualties, property damage, and
process interruption. The explosion wave could lead to the rupture of near-by liquid
nitrogen tanks, causing a greater amount of leakage. With the simulation of
hemispherical diffusion mode, it was observed that by taking F grade under a calm
atmospheric condition, the hazard distance of oxygen deficiency (the concentration of
oxygen lower than 18%) can reach up to 77.92 m. From the simulation, we can
effectively avoid the hazards mentioned above by adjusting the height differences of
the tanks and the materials, as well as the positions of the pipelines. Consequently,
conducting simulation analysis and taking proper protection measures accordingly
prior to the establishment of factories can significantly reduce potential risk, and,
furthermore, to prevent the risk from happening.
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The Study on Using Hydrocyclone Technology to Decrease Turbidity
of the Water
Yu-Jen Chang’, Yi-Liang Shu

Department of Safety Health & Environmental Engineering
Central Taiwan University of Science and Technology
“Corresponding author : lock8232000@gmail.com

Abstract

Each year the typhoon season, heavy rain erosion caused by a large number of
sand in water, resulting in turbidity in water is too high, which over the water plant
can withstand. The high turbidity water can only be directly discharged, resulting in
water shortage situation. In this study, we use hydrocyclone to separate the sand in the
water and reduce the turbidity in the water to meet the requirements of the water
treatment field to solve the problem that the turbidity of the water is too high to be
treated.

In this study, the design of the hydrocyclone was carried out with Ansys Fluent.
The simulation results were carried out by thid simulation software. The k-epsilon
RNG numerical model was used as the simulation method. The basic hydrocyclone
with diameter of 120 mm, Length of 338 mm, overflow hole diameter of 55 mm,
bottom flow mouth diameter of 20 mm. The inlet flow velocity is set as 2 m/s. Particle
size 75 pm, 150 um, 250 pm and 500 pm were simulated separated to explore the
separation efficiency of hydrocyclone for different sand droplet size .

The simulation results show that when the inlet flow rate, the overflow port and
the bottom flow port are set, while the particle size 75 um, and 86% of the particles
flow out of the overflow port, and 14% of the particles flow out of the bottom port,
indicating that most of the fine particles escaped from the overflow port, achieved
significant separation efficiency. The ratio of the coarse particles to the turbidity of the
water is reduced by separating the coarse particles from the bottom flow port through
the hydrocyclone. The coarse particles 150um, 250pum and 500um are separated from
the bottom flow port. The hydrocyclone separates the target, and the coarse particles
are separated by centrifugal force. The coarse particles flow out from the bottom flow
after the collision, and the fine particles flow out from the overflow port to reach the
coarse and fine particle separation effect. The hydrocycle can quickly reduce the
turbidity of water, reduced the burden of water purification, high turbidity problems
can be handled and solved the problem of water supply.

Keywords : Hydrocyclone, Particle Separation, Turbidity
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Kinetics of the biodegradation of 2-chlorophenol in a fixed biofilm
reactor using dewatered sludge-fly ash composite ceramic particle as
a supporting medium

Chia-Hung Wu, Yen-Hui Lin"
Department of Safety Health & Environmental Engineering

Central Taiwan University of Science and Technology
“Corresponding author : yhlin1l@ctust.edu.tw

Abstract

A mathematical model was developed to describe the kinetics of biodegradation
of 2-chlorophenol in the fixed-biofilm reactor using dewater sludge-fly ash composite
ceramic particle as a supporting medium . The model system incorporates the
mechanisms of diffusive mass transport and Haldane kinetics. The kinetic model
includes the substrate utilization by biofilm, biofilm growth, substrate utilization by
suspended biomass in bulk liquid and the growth of suspended biomass in the bulk
liquid. The model was solved using a combination of orthogonal collocation method
and Gear’s method. Batch kinetic tests were conducted independently to determine
the biokinetic parameters used in the model system. A laboratory-scale column reactor
was conducted to verify the model system. The model-predicted result shows that the
removal efficiency of 2-chlorophenol was approximately 93%.

Keywords : Kinetic model, Dewatered sludge-fly ash, Composite ceramic particle,
Biofilm, 2-chlorophenol
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Kinetic model of adsorption, desorption and biodegradation of
phenol in a fixed-biofilm reactor
Yi-Ting Cai, Yen-Hui Lin"
Department of Safety Health & Environmental Engineering

Central Taiwan University of Science and Technology
“Corresponding author : yhlin1l@ctust.edu.tw

Abstract

A mathematical kinetic model system was developed to describe adsorption and
biodegradation of phenol in an aerobic fixed-biofilm reactor using activated carbon as
a supporting medium. The model system incorporates the mechanisms of intraparticle
diffusion and Haldane inhibition kinetics. The kinetic model system includes surface
diffusion model, substrate utilization by biofilm model, the biofilm growth model,
substrate utilization in bulk liquid by suspended biomass and the growth of suspended
biomass in the bulk liquid. The model was solved using a combination of orthogonal
collocation method and Gear’s method. A laboratory-scale column reactor was
conducted to verify the model system. Batch Kkinetic tests were conducted
independently to determine the adsorption and biokinetic parameters used in the
model system. The model-predicted results showed that the removal efficiency for
phenol was approximately 95% at a steady-state condition.

Keywords : Kinetic model, adsorption , biodegradation, phenol, fixed-biofilm,
activated carbon

52 |


mailto:yhlin1@ctust.edu.tw

e
vﬁér 105 B FEENEREEEFRARBERT

105CHS-MS-005
FREFIAFLE GRS FLREBLER D HFF
LorEg g EAEY
W AMBRAERBRASTAFL IR ) AL

2¢ FRECERBRAFT 2L IEL BEE
*i £ : chlai2@ctust.edu.tw

£

{.
\’1\

'.(

KE
TEE R RS AE R EE

N IERCEULRY LIRS R ok R A
A wITES Y o JF 1SR RS

%3020174%%#%3011%1 X 27§
Ao FBEAE* SioutasT FE B AN BB FHEBREHRESIF 2 F
PIEAT & fed8 & 3RS 4 oF 6 ¥ & (ICP/OES)E {7 4 47
WA EAEY o BB DT EER 5 PJE>2.5m2 15.2448.53 mg/m3 5 @ T
PMyps¥tt SR s s B £ 10 & 5 0.04-0.17 > PMoos1frPMegos A ] & S 54 is
T8 21015%F-4.34% &~ 2 kAR > 5 > k& 53 5 45(663.70ug /m3)fris
(285.88p0/m3) - 1 * et 4 B ¢ (ICRP)HGSTE & € & furf ik & 1 w8
Gk Sz B AE £ 6 5 1.23-2942 mg/day 0 B ¢ TR R BB R L AR G
BE 3% % & 2 83.57%x1.82% > & B i ¥ e % 8 (10.80%+0.70%) 2 L F ¥ % B
(5.63%+1.24%) - B & & ch A > & A Y 1 e kB2 WA R
28.21-394.04 ng/m3 > & = W 4L L p A M2 £ £ Y KRB AL F F]+ (Slope factor)
B o
AR EBR GG G o0 4 4 4 a2 KR 4B LR R
IR R % B A 5] 5 1.3x10°, 7.9x10°, 2.01x10° and 2.2+107 © #ru|hE_ 0 ¥ 1 ¢
WEE R GER BT IORERER G 000 A AR T ES Y B Bl
RBh % F

MAEF Do A s £ & 2 B ik BB RIER

53 |


mailto:chlai2@ctust.edu.tw

o
Y105 B ERE S ERKATRARREE

Health Risk Assessment of Workers Exposed to heavy metals and
hexavalent chromium in a spray-painting workplace

Pei-Chen Wu, Chia-Hsiang Lai"

Department of Safety Health & Environmental Engineering
Central Taiwan University of Science and Technology
*Corresponding author : chlai2Z@ctust.edu.tw

Abstract

The health effects of metal-containing paint-particles at various particle-size
distributions on workers in a spray painting process at an industrial ventilation
equipment manufacturing plant. Samples were collected over 30 working days in
2017.Aerosol samples were collected for 8 h using the 5 impaction stages of Sioutas
Cascade Impactor. Metal-containing particles were analyzed using an inductively
coupled plasma with optical emission spectroscopy (ICP-OES).

Measurement results show that the particles with the highest mass concentrations
were PM; 5 (15.2448.53 mg/m®). The mass ratios of PMy.,5 to total PM ranged from
0.04 to 0.17. The PMy 5.1 and PM<g 25 constituted 10.15% and 4.34% of the total PM
mass, respectively. The most abundant metal elements in all particle sizes on all
sampling days were Pb (663.70 ug/m®) and Fe (285.88 pg/m®). The total deposition
fluxes of heavy metals were estimated at 1.23-29.42 mg/day by the ICRP model, and
the region with the highest contribution was the head region (83.57%+1.82%),
followed by the alveolar region (10.80%+0.70%) and tracheobronchial region
(5.63%1.24%). Significantly, Cr (V1) of the total deposition fluxes were in the range
28.21-394.04 ng/m®. The inhalation slope factor of Cr (V1) is the highest than that in
all carcinogenic metals.

Cancer risks of carcinogenic metals (Cd, Ni, Co and Cr*®) in total particles were
1.3x10°, 7.9x10°®, 2.01x10™ and 2.2x10™ for paint spraying process workers. In
particular, health risk assessment revealed that the risk values for workers were all
above the guidelines of cancer risk (10°), indicating that there are potential cancer
risk in the spray-painting workplace.

Keywords : Size distributions; Heavy metals; Hexavalent chromium; Spray-painting;
Health-risk assessment
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A Study of Cutting Parameter on Dental Zirconia for CAD/CAM
Application

An-Jie Lo*, Shih-Ching Wu?"

'Graduate Institute of Biotechnology and Biomedical Engineering, Master
Central Taiwan University of Science and Technology
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : scwu@ctust.edu.tw

Abstract

The computer-aided design / computer-aided manufacturing (CAD/CAM) have
been widely applied in designing and manufacturing of dental restorations. Zirconia
ceramics are also becoming more and more important in dentistry due to the use of
CAD/CAM processes.

There are many different brands of zirconia blocks on the market. In this study;,
four kinds of commercially available zirconia blocks were compared with each other.
The cutting parameters, including feed rate and cutting depth, were evaluated.

The experimental results showed that the higher feed speed, the greater the
surface roughness value. Increasing the cutting depth induced the higher roughness
value. In terms of cutting accuracy, Brand AR has the least damage, and Brand AD
can get the best accuracy only at high feed rate and low cutting depth. Using the
weight-load-cutting testing machine to evaluate the machinability, Brand Z showed
the less cutting time, indicating the best machinability.

Keywords : Zirconia, CAD/CAM, Cutting parameter
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Electrodeposited Hydroxyapatite Coating on Porous Ti-Nb-Mo Alloy
for Dental Applications

Min-Hung Shih* Hsueh-Chuan Hsu*"

'Graduate Institute of Biotechnology and Biomedical Engineering, Master
Central Taiwan University of Science and Technology
Department of Dental Technology and Materials Science
Central Taiwan University of Science and Technology
“Corresponding author : hchsu@ctust.edu.tw

Abstract

A porous Ti-Nb-Mo alloy was fabricated using a space-holder sintering method,
and then hydroxyapatite (Caio(PO4)s(OH)2;HA) coatings on porous Ti-Nb-Mo alloy
was prepared by a electrolytic deposition process. The pore sizes of the porous
Ti-Nb-Mo alloys were in the range of 101-250 um which confirmed an optimal pore
size for bone ingrowth in the range of 100-500 pum. In addition, the porous Ti-Nb-Mo
alloys had a porosity of 50%, a compressive strength of 153 MPa, and an elastic
modulus of 3.13 GPa. Moreover, the HA coated porous Ti-Nb-Mo alloys still had a
porosity of 50%, a compressive strength of 155 MPa, and an elastic modulus of 2.13
GPa.

Then chemical composition, phase composition and morphology of electrolytic
deposited layers were investigated. EDS spectra of the deposited layers show that a
Ca/P ratio of around 1.67 is obtained. XRD shows that the phase composition of
deposited layers consists of HA only, without any other calcium phosphate phases.
The morphology of the deposited layer on a porous Ti-Nb-Mo surface is needle-like.
It is assumed that the pores act as preferred nucleation sites for HA crystals. The
results show that the HA coated specimens are close to that of natural bone and would
allow bone ingrowth if used as a biomedical implant material.

Keywords : Porous titanium, Electrolytic Deposition, Hydroxyapatite
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Property Evaluations of Antibacterial Polypropylene Composites
Made of Guanidine Polymers

Jian-Hong Lin'", Chao-Tsang Lu? Mong-Chuan Lee*
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“Corresponding author : lovebeige91@gmail.com

Abstract

Currently synthetic polymeric materials have been used in many fields with the
development of industries.Their antimicrobial defense system has become an
important concern. In this study, polypropylene (PP) and Polyhexamethylene
guanidine hydrochloride (PHGH) are processed with melt compounding ,and then hot
pressed into PP/PHGH antimicrobial composites using a thermoforming machine.
Fourier transform infrared spectroscopy (FT-IR), and Thermogravimetric analysis
(TGA), are used to measure physical properties of the composites.Moreover, the
antibacterial effects of the PP/PHGH composites against S. aureus and E. coli are
evaluated. FT-IR result confirms that PP and PHGH are physically blended.
Antimicrobial test results show that PP/PHGH composites has excellent antibacterial
activities.

Keywords : polypropylene (PP), polyhexamethylene guanidine hydrochloride
(PHGH), antibacterial agent
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Repellent Effects of Natural Vegetal Essential Oils against
Forcipomyia taiwana
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Abstract

In this study, three natural vegetal essential oils of Thymus, Pogostemon and
Ilicium at 200uL are used for the repellent test against Forcipomyia taiwana (F.
taiwana), examining the optimal essential oil. The optimal essential oil is then
encapsulated in order to obtain a slow release. The formation and chemical structure
of microcapsules are observed and measured. Moreover, the repellent efficacy is
60.33 % for Thymus, 55 % for Pogostemon, and 38 % for Ilicium, indicating that
Thymus outperforms the latter two in repelling F. taiwana. Thymus is then
encapsulated in0.5 wt%, 1.0 wt% and 1.5 wt% chitosan. The optical microscopy
(OM) results confirm the successful microencapsulation, which causes a complete
particulate pattern. In addition, Fourier transform infrared spectroscopy (FTIR) results
also confirm the presence of Thymus essential oil inside the chitosan microcapsules. It
is proven that using Thymus essential oil against F. taiwana is effective and the
microencapsulation of the essential oil is feasible.

Keywords: Forcipomyia taiwana , Natural Vegetal Essential Oils , Thymus , repellent ,
microcapsules
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Whitening Nano-Fiber Masks Composed of Traditional Chinese
Medicine: Manufacturing Design and Characteristic Evaluations

Li-Ta Lo*, Ching-Wen Lou*", Chao-Tsang Lu?
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“Corresponding author : cwlou@ctust.edu.tw

Abstract
People crave for beauty by nature because cosmetics has become necessary

commodity for modern people. Conventional cosmetics or skincare products are
composed of chemical compounds, the long-term use of which leads to allergy and
inflammation on the skin. Therefore cosmetics that are made of plants extracts
gradually attract the attention. In this research, we choose to use natural Chinese
herbal medicine to make the extracts. Then, via electrospinning technology, we
combine the extracts Chinese herbal medicine, polymeric material- polyvinyl
pyrrolidone and gelatin to make nano fiber membrane, achieving high specific surface
and high porosity, then attached above the Spunlace Nonwoven to become the
multi-functional mask. Also, we use cell attachment and growth to show that there is
no adverse skin reaction on human's body.

Keywords : Chinese herbal medicine, Electrospinning, Spunlace Nonwoven,Mask
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Dose verification of brachytherapy with acrylic applicator by using
three-dimensional gel dosimeter

Tsung-Hsuan Wel, Chin-Hsing Chen?, Yuan-Jen Chang**”"
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Abstract

Brachytherapy is a treatment technique that the radioactive source is placed close
to the tumor target. However, it is difficult to measure the dose distribution of
radiation because of its characteristic of high dose gradient and large dose variation in
clinical setting. Different from traditional dosimeters, TLD and radiochromic film,
which are tools for one or two-dimensional dose verification, polymer gel dosimeter is
able to measure the dose distribution in three dimensions. It is a potential tool for dose
verification. In this study, metal tube with cylindrical PMMA which is 2 cm diameter
is placed within NIPAM polymer gel to simulate brachytherapy with the former
deemed as the applicator and the latter as the tissue. The treatment technique adopted
in this study is high dose rate (HDR) brachytherapy with Ir-192 used as the
radioactive source. The reconstruction image is obtained by scanning NIPAM polymer
gel for dose verification.

The applicator is place in a cylindrical PMMA phantom with 10 cm in diameter
and 10 cm in height, filled with NIPAM polymer gel comprising 5% gelatin, 5%
NIPAM,3%N,N’-methylene bisacrylamide (Bis), and 5mM Tetrakis (hydroxymethyl)
phosphonium chloride (THPC). After gel solidification, the phantom is irradiated with
Microtron and the source is Ir-192. Finally, The CCD-based parallel-beam optical-CT
scanner (CT-s2) developed in our lab is used to perform dose measurement. All of the
data collected are analyzed by using a program designed with MATLAB. The
measured doses and TPS doses are compared point by point using gamma evaluation
technique under the criteria of 3% dose-difference (DD) and 3 mm dose-to-agreement
(DTA).

Many previous studies indicated that clinical brachytherapy treatment planning
system (TPS) don’t take applicator and transfer tube into consideration. In this study,
we put applicator and metal transfer tube in NIPAM polymer gel phantom and intend
to evaluate the effect. The results showed that the gamma pass rate is higher than 94%
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and the measurement result is consistent with the TPS. But some rejected regions
were found around the applicator. It may be caused by the reflection and refraction
effect near the applicator and metal transfer tube. The result also showed that the
consideration of applicator and metal transfer tube in TPS calculation cannot be
neglected. The more detailed experiments are needed to confirm our findings.

Keywords : polymer gel dosimeter, optical-CT scanner, brachytherapy, gamma
evaluation, applicator
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Characterization of antimicrobial and anti-algae of Streptomyces was
isolated from soil
Wen-Yan Lin, Mong-Chuan Lee”

Graduate Institute of Biotechnology and Biomedical Engineering, Master
Central Taiwan University of Science and Technology
“Corresponding author : mclee@ctust.edu.tw

Abstract

Streptomyces is a Gram-positive filamentous actinomycete that produced by new
antibiotics than other actinomycetes, so the application of the pharmaceutical industry
and human health care is very important. Forcipomyia taiwana was rage in the
Da-Kan area of Taichung City, also caused on teachers and students of the school and
the local residents it’s unbearable, particularly some of the tourists due to first bites
and cause serious allergic reactions. Previous reports showed that the density of F.
taiwana has a great relationship with the environment, such as the breeding of algae
that food of F. taiwana larvae. Therefore, this laboratory is committed to the
development and application of F. taiwana biocontrol. Previously, three Streptomyces
isolates were isolated from the pit area and tested to have the ability to inhibit green
algae, blue-green algae and bacterial growth. In this study, the characteristics of the
three Streptomyces were analyzed and the potential for antimicrobial and anti-algae
was evaluated. The following experiments were conducted in this study: (1)
Evaluation the antibacterial effect of extracellular substances by Streptomyces culture
supernatant. (2) Evaluation the anti-algae effect of extracellular substances by
Streptomyces culture supernatant. (3) The best days of incubation for Streptomyces
antibacterial effect were tested. (4) To test the effect of Streptomyces supernatant on
the growth of F. taiwana larvae. (5) To confirm the effect of protease and heat on the
antibacterial ability of Streptomyces supernatant. (6) The Streptomyces supernatant
was purified by different concentration of organic solvent and SPE column for
antibacterial assay. The results of this study were (1) The growth of Escherichia coli
ATCC 25922, and Staphylococcus aureus ATCC 25923 were inhibited by
Streptomyces culture supernatant. (2) The growth of green algae, and blue green algae
were inhibited by Streptomyces culture supernatant. (3) The antibacterial effect of
Streptomyces supernatant on the fourth day was the most significant. (4) The
supernatant of Streptomyces culture had no significant effect on the growth of F
taiwana larvae. (5) The antibacterial activity of the Streptomyces supernatant was not
affected by protease and heat treatment. (6) The antibacterial effect of Streptomyces
supernatant extracted with 30%, 40% methanol and SPE column was most significant.
Based on the above results, it is shown that three Streptomyces isolates have the
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ability of antibacterial and anti-algae, and should further evaluate the feasibility of
practical application or development for biocontrol.

Keywords : Streptomyces ~ antibacterial ~ anti-algae ~ biocontrol
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Isolation and identification of oral Candida species in Childhood
Cancers

Chien-Yu Lu', Fang-Liang Huang?, Hsien-Ming Lee®
! Graduate Institute of Biotechnology and Biomedical Engineering, Master
Central Taiwan University of Science and Technology
2 Department of Pediatrics, Taichung Veterans General Hospital
® Department of Nursing, Central Taiwan University of Science and Technology
“Corresponding author : stonecold@vghtc.gov.tw

Abstract

Side effects of chemotherapy, leukopenia and oral mucosa injury, often caused
oral candidal infection in child cancer patients. The traditional culturing methods for
the diagnosis of Candida infection are time consuming and laborious. Instead,
molecular genetic analysis of internal transcribed spacer (ITS) regions of fungal rRNA
provided a simple and rapid way to screen a large amount of samples. To investigate
the prevalence of oral candidiasis in child cancer patients, the oral rinse solution from
55 child cancer patients and the same amount of healthy controls were collected in
this study, and screened for Candida specific ITS signal by real-time PCR. Then, 8
child cancer patient and 8 control samples showing Candida specific ITS signal were
chosen for fungal species identification by length heterogeneity-polymerization chain
reaction (LH-PCR). Furthermore, additional 5 child cancer patients and 5 control
samples were analyzed by next generation sequencing (NGS) to find out the diversity
and abundance of Candida species in these samples. In the analysis of LH-PCR, C.
albicans, C. dubliniensis and C. parapsirosis were detected in patients more often
than controls with a patient-control ratio of 5/2, 3/1 and 3/1, respectively. The NGS
results demonstrated that the abundance of Candida species in patients is significantly
higher than controls, at least one species among C. albicans, C. glabrata ~ C.
parapsirosis and C. tropicalis. These results suggest that LH-PCR and NGC are useful
techniques for assessing the severity of oral candidal infection in child cancer patient,
and the detection rate of Candida species in oral cavity is significantly higher in child
cancer patients than controls.

Keywords : child cancer patients, oral candidal infection , ITS, LH-PCR, NGS
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Study for the children of poor eyesights and the ability of vision
adjustment on the remote district

Rong-Yu Lee!, Rong-Fong LinzShang-Min Yeh?
! Graduate Institute of Biotechnology and Biomedical Engineering, Master
Central Taiwan University of Science and Technology
? Department of Optometry, Central Taiwan University of Science and
Technology
“Corresponding author : rflin@ctust.edu.tw

Abstract
This study is aimed at the association of poor school children with visual acuity
in the rural areas.

The study design is divided into two parts, questionnaires and visual related
examination, a total of 96 students participated in the questionnaire, the answer to the
point of treatment of myopia with no treatment of myopia, about one percent of
school children point of medicine treatment. Study the best corrected visual acuity of
schoolchildren and close-up vision, close vision adjustment, near point adjustment,
adjust the smart degree and other items.

Using statistical methods to analyze visual acuity, binocular vision function is
related to both.

It is important to note that there are still about 30% of schoolchildren who are
enrolled in visual examinations who have not received refractive correction. By the
children in the indoors, indoor look at the reaction results, eye vision adjustment
function to discuss the relationship between the two.

Keywords : accommodation, correction, visual acuity
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Effect of Profeat Biotech dietary supplement on anti-fatigued in mice

Kun-Han Yang', Wei-Lu Chen*"

'Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
2 Department of Nursing, Central Taiwan University of Science and Technology
“Corresponding author : 107761@ctust.edu.tw

Abstract

Fatigue means the body can not maintaine at a certain level of function and the
organ can not remain working capacity. Excessive activity caused muscle strength
failure leading to decreased activity and premature aging. We had demonstrated
that AGAO1 was provided with anti-fatigued effect in past project. AGAOL could
promote excise endurance at high or low concentration. At the same time, AGAO1
could reduce lactate and BUN in mice serum leading to decrease fatigue.

Based on these data, we further compare three commercialization formulas and
find out the best construction input market.

We compare three fomulas by using 80 ICR mice in anti-fatigued effect. After 2,
4, and 6 weeks treatment, we observe that the mice presented the ability of swimming
length and the kinds of biochemical variables.

Keywords : anti-fatigued, endurance, swimming test
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Lipoic acid inhibit proliferation and metastasis in human glial cell
through the regulation of HIF-1a

Che-Kai Wu %, Wei-Lu Chen®”

'Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
2 Department of Nursing, Central Taiwan University of Science and Technology
“Corresponding author : 107761@ctust.edu.tw

Abstract

Hypoxia-inducible factor-1a (HIF-1a), a hypoxia-induced transcription factor,
helped cancer cells to adapt hypoxia environment and stimulated tumor growth.
U87MG glioma cells belong to grade 1V astrocytoma, which is the most common and
most malignant primary brain cancer. The current clinical treatment is hard to cued
completely to urgent develop new adjuvant therapy. In this study, US7MG cells
were pretreated with CoCl, to adapt hypoxia environment that HIF-1a increased
stablely, and treated a-lipoic acid(ALA). We demonstrated that ALA decreased the
expression of HIF-1a under hypoxia condition. Reduction of HIF-1a also decreased
the expression of hexokinase Il (HK-II) - lactate dehydrogenase A (LDHA) and
glucose transporter 1 (Glut-1) to inhibit cell proliferation. Also, ALA decrease
TWIST ~ Vimentin and Nestin protein expression levels to inhibit cell migration. ALA
increase GFAP expression which is a difereciation of astrocyte maker. We
demonsttated that ALA supressed migration ability to degrad U87MG cells
malignancy. In conclusion, this data was suggested that ALA may reduced HIF-1a
protein expression and reduced U87MG cell prolifration and maliganancy. These
findings were suggested that ALA may exert beneficial effects in the treatment of
human glioma.

Keywords : U87MG ~ HIF-1a ~ a-lipoic acid ~ CoCl,
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Sweet potato leaf extract regulates lipid metabolism via
AMP-activated protein kinase (AMPK)

Yi-Jhen Ke!, Wei-Lu Chen®”

'Department of Medical Laboratory Science and Biotechnology
Central Taiwan University of Science and Technology
2 Department of Nursing, Central Taiwan University of Science and Technology
“Corresponding author : 107761@ctust.edu.tw

Abstract

Due to over-nutrition and changes of food style, the occurrence rate of diabetes
mellitus has been dramatically increased. Obesity is often associated with a variety of
severe chronic complications, including cataract, diabetic nephropathy, and diabetic
neuropathy. These chronic complications are mostly irreversible and the burden of
medical care has become an important social economic issue. In 2000, scientists
found that AMPK is a key regulator of energy metabolism in body, which reduces the
synthesis of both visceral fat and cholesterol, also inhibits liver gluconeogenesis. The
hydrolytic activity of Adiopose Triglyceride Lipase (ATGL) is important for the lipid
metabolism of muscle cells. Sweet potato leaves are easy found and low price food.
This research screens several kinds of sweet potato leaves extracts. We found that the
alcohol layer extract increases the activity of AMPK in C2C12 myotubes. Active
AMPK promoted ATGL performance and inhibited fatty acid synthase (FAS). Further,
high-glucose treatment induced myotubes lipid droplet accumulation. After treatment
with alcohol extract, the accumulation of lipid droplets was significantly reduced.
This study was demonstrated that sweet potato leaves extract effectively activates
AMPK and promotes ATGL expression, resulting in the accumulation of lipid
reduction. On the other hand, it may be helpful with the treatment of metabolic
syndrome in the future.

Keywords : AMPK -~ Lipid metabolism ~ ATGL ~ FAS
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REesndy A Az BHita kAt AL 4R AT 2 Z AR ERD &L
RIFLERAFHRIEL N SRR BTLATZLAL LR HFra kR
T EL A 2 ABREFESR -

v,§\u-

@

MatF : gk A 4 (fermentative hydrogen production) ~ 4%kl B 3 5-(waste
beverage) ~ CSTR
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PAELFIE L K
YEPBRAERBEELIFLI IR BIKE

*i ¥ : kslee@ctust.edu.tw
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ﬁ\

'-(

# &

AF 3 B L 1LCSTR (continuous flow stirred tank reactor) * J& &7k 4 i ¢
P i (hydraulic retention time, HRT) 4 heig 2 T2 7 B2 =72 F AT IER
(16.8~20~25g COD/L)2 2 & :#% » 5% % &1 A & i 5 (H, production rate, HPR)
% & f A5 (Hz yield, HY)A g2 2R3 ig L JT0R B endff 4o @ A 4 > e AT I &
(substrate utilization, x)% .48 # & »< 5 (overall H, production efficiency, HPE)= % A
Erig Ak BTk RSP 4o @ PR P00 AL FTR R 25 g COD/L2 3842 > = - 4 ] 5 69.5%
% 351%: 85 7 CSTR 4 S F1F Ju BHE) 5 & B (30 B el § /5 f R 2
A& FRFR o MY M AT % E TR Z RS FAS K (anaerobic
granular sludge bed, AnGSB)**HRT 4 h% # 7k %25 g COD/L2 i i T {7 & &
W 0 %% Bt HPR ~ x% HPEA %|4% = :£1.27 mol/L/day ~ 86.4% ~ % 40.2% > 4P
¥} CSTR % 5tHPE# < 71 15% » ® 7 FJANGSB 4 se¥ 8 A & /58 ) 2 33
o kA2 AT FRER (e AT T R MANGSBiE 7 & fAR R E 2
(570 ~ 380% 190 mmHQ)2. & & #% » %% Ko7 & 570 mmHg2 A & £ & § R
(760 mmHQ)ApiT - A/ R4 "% 3 380% 190 mmHg > B2AAXSER 4 "F M ] g
B ooofe kAR A & A TLPNER 4 'E LA B 4 0 37190 mmHgZ 342 0 HPR -
HY ~ x% HPE4 %|i£1.51 mol/L/day ~ 2.35 mol H,/mol hexose ~ 86.6% ~ % 49.6% °
AP ¥ BRCSTR % SeHPE# = 71 41% > & 77 AnNGSB % suff e B3 (7 ("8 M 4 &
BVER ¥ F oS M A L T

Metz : mEpt A 2 (fermentative hydrogen production) ~ fk ¥ %f:#/3 /F s (anaerobic
granular sludge bed) ~ & & $& % (reduced-pressure operation)
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