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Analysis, research and development of dental implant for poor
bone quality and quantity (class IV) of geriatric patients
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Abstract-In the persent of this report, there are
three topic of researches in the first year research
project. 1.) The determination of cortical bone
thickness and trabecualr bone density in the jaw
region for Taiwence elder patinet: Due to the
limitation of the number of the CT images of the
partial or over edentuous patients, we have only
collected and evaluated the CT images from 12
patients. We still carry on the wrok until 40
patients’CT images which have been collected and
evaluated. 2.) Prior  stdy-biomechanical
experimental test of small diameter of dental
implant : This study evaluated the effects of the
implant material and the implant-abutment

connection designs on the primary stability
(included Insertion torque value (ITV), implant
stability quotient (1SQ), and Periotest value (PTV))
and the marginal bone strain of small-diameter
implant subject to immediate loading. 3.) Prior
study of the development of the antibacterial
coating for dental implant—Zr-C-N coating :
The purpose of this study was to verify the
antibacterial performance and cell proliferation
activity of zirconium (Zr)-carbon (C)-nitride (N)
coatings on commercially pure titanium (Ti) with
different C contents.

Keywords: elder patient, cortical bone thickness and
trabecular bone density of jaw bone, connected type
and materials of small diameter dental implant,

Zr-C-N coating, antibacterial, biocompatibility.
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The present study used an in-vitro model to
examine the effects of the implant material and the
implant-abutment interface on the marginal bone
strain of immediately loaded small-diameter
implants. The primary implant stability (included



insertion torque value (ITV), implant stability
guotient (1SQ), and Periotest value (PTV)) was also
determined.
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The purpose of this study was to determine the effect
of the C content of Zr-C-N coatings on the
antibacterial performance and cytocompatibility of
pure Ti in medical applications. The cell
proliferation and gene expression of the Zr-C-N
coatings was investigated by applying the MTT
assay and reverse transcriptase—polymerase chain
reaction (RT-PCR) analysis to human gingival
fibroblast (HGF) cells cultured on the deposited
samples.
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Due to the limitation of pages of the NSC reports,
the detail description of the results and discussion of
the present study will be shown in the SCI paper in
the future. Within the limitations of this in-vitro
experiment, the important conclusion can be shown
that the implant material and implant-abutment
interface design significantly influence the marginal
bone  strains around immediately loaded
small-diameter implants. The peak value of marginal
bone strain was lower for small-diameter implants
made from cp titanium than for those made from
titanium alloy. Also, the bone strain around the
implant was lower for small-diameter implants with

an internal-hex connection than for those with an
external-hex connection. Finally, the implant
material and implant-abutment interface design did
not influence the primary stability of immediately
loaded small-diameter implants.
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Due to the limitation of pages of the NSC reports,
the detail description of the results and discussion of
the present study has already been published in the
open assess of SCI paper —PloS One, 8(2): 56771,
2013. (SCI, Category: Biology: 12 / 84=14.3% -
IF=4.092). The important conclusion can be shown
that ZrN- and Zr—-C—N-coated Ti plates exhibited
comparable HGF cell viability and proliferation to
the uncoated Ti plates. The Zr-C—N coating with the
highest C content (21.7at %) had the lowest
bacterial retention and exhibited a short-term
antibacterial effect. In summary, the application of
Zr—-C—-N coatings with a high C content not only
slightly increased the antibacterial ability against S.
aureus but also met the requirement of HGF cell
biocompatibility.

B % 2z w WAy —3 G2 3 S
WA F L1 Ao @R & % HLN
7 # SCI # # Clinical Oral Investigation (SCI,
Category: Dentistry, Oral Surgery & Medicine: 19 /
82=231% > IF=2.2) » B2 iv &7 1 s A ¥ & B3¢
TETRE BT A1 7 e L SR edR
FaEN2 7 2 - —Zr-C-N 48557 @ »F 2013 & 2
By s B st SCI 7| —R% o £ B T
PloS One (SCI, Category: Multidisciplinary Science:
7156=125% - IF=3.73) » At 4 -y &2
#FoOF 0 RS E S R TR
GRS PEN DRSS 2417 g )
- R R A o

S ¢/}§Je:

2

* Wu A YJ, Huang HL, Hsu JT, Chee W. Clinical
Oral Investigations, Epub ahead of print, 2013.

**Chang YY, Huang HL, Hsu JT, Lai CH, Shieh
T™M, Wu A YJ, Chen CL. (2013) PloS One, 8:
e56771, 2013.





