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Abstract:
Objective: To compare the in vitro properties of locally produced Thai

orthodontic elastomeric ligatures (Thai Ligature) with the imported brands

(Dynaflex, Unitek, Ormco and W&H).

Materials and Methods: Five brands of orthodontic elastomeric ligatures,

four commercially available and one locally made, were chosen in this

study. Three experiments were designed to measure and compare the

dimension, initial extension force, relaxation force and cytotoxicity according

to ISO 21606:2007 and ISO 10993-5:1999, the international standard

of elastomeric auxiliaries for use in orthodontics and cytotoxic evaluation of

dental materials. Property comparison among the five brands of orthodontic

elastomeric ligatures was done through the One-way ANOVA test (P<0.05).

Results: The results showed that the properties of Thai ligatures met the

standards. They had a significantly greater cross-section thickness and

inner diameter. The mean initial extension force measured at three times of

inner diameter was 2.004, 2.304, 2.535, 2.371 and 2.309 N for Dynaflex,

Unitek, Ormco, W&H and Thai ligature, respectively. Thai ligature and Unitek

were not significantly different in mean initial extension force. To measure

relaxation force, the percentage of force loss was determined. After

24 hours, the mean percentage of force loss was 27.38, 41.49, 48.35,

46.62 and 36.18 for Dynaflex, Unitek, Ormco, W&H and Thai ligature,

respectively. Regarding the percentage of force loss, the Thai produced

ligatures were the second best among all brands. Cytotoxic evaluation by

MTT assay showed that W&H had mild toxicity while the other four brands

had no toxicity.

Conclusion: This study showed that the Thai ligature can be a suitable

alternative orthodontic elastomeric ligature and presents opportunities for

further development.

Key words: orthodontic elastomeric ligatures, initial extension force,

relaxation force, cytotoxic evaluation
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Introduction
The elastomeric modules were first introduced

to orthodontics nearly three decades ago and have

gained almost universal acceptance by the profession.

The most popular elastomeric products are used in

orthodontics as ligatures for the engagement of teeth.

At present, orthodontists prefer to use elastomeric

ligatures rather than stainless steel ligature wires

because they can be easily applied, comfortable to

the patient, and available in a variety of colors1, 2.

Elastomeric ligatures are manufactured in two basic

forms: injection molded and cut. The injection molded

ligatures are made by injecting liquefied elastomeric

material into a mold and curing, whereas the cut ligature

is sliced from previously processed elastomeric tubing.

Advertised characteristics about elastomeric ligatures

include: continuous gentle forces, consistent long-

lasting arch wire seating, water sorption resistance

and shape memory properties. However, significant

factors include the initial extension force, relaxation

force and biocompatibility. The force exerted by

an elastomeric ligature appears dependent on the

magnitude of the initial force, the duration that

the force may be applied, and the decay rate of

the ligature. The clinician has control over the initial

force with the selection of appropriate ligature for

the clinical situation and duration of use3.

At present, many orthodontic companies import

orthodontic elastomeric l igatures for the Thai

orthodontic market. Unfortunately, no orthodontic

elastomeric ligatures are produced in Thailand.

Therefore, elastomeric ligatures have to be imported

and marketed by many companies. Moreover,

the choice and decision to use depends on the

advertisement of each company because of the lack

of comparison studies of the properties.

Recently, with co-operation from the Faculty of

Dentistry Mahidol University and the National Metal

and Materials Technology Center (MTEC), the first Thai

orthodontic elastomeric ligatures have been produced.

It is hoped that if the Thai orthodontic elastomeric

ligature properties are compatible with or better than

those of overseas orthodontic elastomeric ligatures,

Thailand would become one of the leaders in the field of

orthodontic elastomeric ligature production due to its

advantage of available technology and lower labor costs.

Accomplishment of orthodontic treatment requires

an appropriate force applied to teeth that leads to

the maximum rate of tooth movement with minimal

adverse effects on the teeth. In order to control the

force, orthodontists must understand the action

of orthodontic devices. Knowledge of the properties

of orthodontic elastomeric l igatures may help

orthodontists in selecting ligatures for particular

treatment in appropriate ways.

The objectives of this study were to determine

initial extension force, relaxation force according

to ISO 21606:2007, cytotoxicity according to ISO

10993-5:1999 requirements4,5 of Thai orthodontic

elastomeric ligatures and compared with those of the

commercial orthodontic elastomeric ligatures.

Materials and methods
Three experiments were designed to measure

and compare initial extension force, relaxation force and

cytotoxicity. Twenty samples of each clear orthodontic

elastomeric ligatures from five brands were used

(Dynaflex, Unitek, Ormco, W&H and Thai ligature), making

a total of 300 orthodontic elastomeric ligatures.

An injection moulding machine (Nigata, MD50S-

IV, Japan), ferrous two-plate mould containing six

cavities (Fig. 1) and Thermoplastic polyurethane

Desmopan® DP 2586A grade 85A (Bayer Material

Science), which is distributed in Thailand, was selected

as raw material in order to produce Thai orthodontic

elastomeric ligatures (Fig. 2).
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Fig. 2  Thai orthodontic elastomeric ligatures after

injection process

Fig. 1  The mould design configurations

A measuring microscope (Nikon MM-11C,

Japan) was used to measure initial inner diameter (ID)

and outer diameter (OD) while a micrometer (Mitutoyo,

No. 293-240, Japan) was used to measure cross-

section thickness (CT) of elastomeric ligatures before

they were mechanically tested (Fig. 3). Then, all sample

were tested by means of ISO 21606:2007.

Initial extension force (F
0
)

Modules were stretched using two half rods

(radian 0.5 mm) (Fig. 4) on the Instron testing

machine (LF plus, England) with load cell capacity of

25 newtons and extended at a rate of 100±10 mm.

per minute to four times of the inner diameter and

held for five seconds. After five seconds, extension of

three times of the inner diameter was obtained. The

force exerted in newtons was determined at 30±2

seconds after reaching the latter extension. Results of

initial extension force of each brand were compared.

This test was performed at a temperature of 23±2 ÌC

and relative humidity of 50±10% condition.

Relaxation force ( F
24

 )
After determining the initial extension force, the

extended ligatures were moved to both pins (diameter

1 mm.) that extended to the state of three times of

the inner diameter on the support plate (Fig.5) in water

Fig. 3 Orthodontic elastomeric ligature in three

dimensions

Fig. 4 Half-rod shape for Instron testing machine
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(w/v). When enough cells were obtained for the

experiment, they were dispensed into 96-well tissue

culture plates (Nunc, Wiesbaden, Germany) at the

concentration of 1x105 cells per well. Each well

contained 200 μL of cell suspension, and the plate

was incubated for 24 hours in an incubator to obtain

a monolayer cell growth. After that, the 96-well

tissue culture plates were washed twice with 200 μL

per well of phosphate-buffered saline solution (PBS).

One hundred microliters of ligature solutions of

five brands including positive control (Polyurethane

film, Hatano Research Institue) and negative control

(Plastic Coverslips, Thermanox NUNCTM Brand

Products, Naperville, IL USA) were added and further

incubation at 37 ÌC, 5% CO
2
, and 100% humidity

for another 24 hours. The experiment was repeated

three times.

MTT assay
Orthodontic elastomeric ligature solution,

positive control and negative control were removed

from the well of tissue culture plates. Each well was

washed twice with 100 μL PBS. One hundred

(ISO 3696:1987, Grade 3) at 37±2 ÌC for 24±2

hours, and the support plate was removed maintaining

the extended condition of the sample and immediately

placed in water (ISO 3696:1987, Grade 3) at 23±2 ÌC

for 30±2 min. After that, the sample on the support

plate was taken out of water and transferred to the

Instron testing machine. The residual force was

determined in newtons at three times of the inner

diameter exerted at 23±2 ÌC. The percentage of force

loss was calculated from the formula below.

Percentage of force loss  =
(Initial extension force - Residual force) x 100

Initial extension force

Cytotoxic evaluation by MTT assay
Samples were tested according to ISO 10993-5:

1999 test procedure.

Orthodontic elastomeric ligature solution preparation
Ligatures, 0.2 g from each brand, were sterilized

by immersing in 70% alcohol for one minute. The

samples were drieby sterile gauze, immersed in

normal saline for one minute and then, dried again.

After that, 1 ml. of 10% DMEM covered these sterile

orthodontic elastomeric ligatures. This was maintained

at 37 ÌC , 5% CO
2
, and 100% humidity in an incubator

for 24 hours to obtain orthodontic elastomeric ligatures

solution.

Cytotoxicity test
The L929 cell line from mouse fibroblasts was

fed with a DMEM supplement with 10% fetal calf

serum and antibiotics (Penicillin G 200 μg/mL+

streptomycin 200 μg/mL). This was maintained at

37 ÌC, 5% CO
2
, and 100% humidity in an incubator.

The medium was changed every other day and

transferred to a new culture flask using trypsin 0.1%

Fig. 5 Orthodontic elastomeric ligatures on test pins

of support plate
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microliters of MTT solution (dimethyl thiazole diphenyl

tetrazolium bromide) was added into each well and

incubated for two hours in an incubator. Then MTT

solution was removed and washed twice with 100 μL

PBS. One hundred microliters of dimethyl sulfoxide

(DMSO) was put into each well. The 96-well tissue

culture plates were agitated on the shaker for 30

minutes. The spectrophotometric absorbance was

measured at 540 nm using DMSO as a blank. The

optical density (OD) was directly proportional to the

number of viable cells. The percentage of cell viability

as compared with control cells was calculated from

the following formula.

Percentage of cell viability  =
OD of test material - OD of DMSO x 100

OD of control - OD of DMSO

Statistical analysis
Results were presented as mean ±SD of cross-

section thickness, inner and outer diameter, initial

extension force, 24 hours residual force and percen-

tage of force loss and analyzed by One-way analysis

of variance (ANOVA). Multiple comparison by Tukeyûs

test was used to compare the measurements among

groups with a level of statistical significance of

p-value<0.05.

Results
Mean CT, ID and OD of the sample are shown

in Table 1. Thai ligature had the highest mean CT, ID

and also had a mean OD higher than Ormco and lower

than Unitek. Significant differences were found in

mean CT among some brands (P<0.05). Multiple

comparisons by Tukeyûs test revealed that mean CT of

Dynaflex and Unitek were not significantly different,

however, Unitek had a lower mean CT than Dynaflex.

For mean ID and OD, significant differences were

found among all brands.

Initial extension force (F
0
)

The mean initial extension force is presented in

Table 2. Ormco had the highest initial extension force

and Dynaflex had the lowest one. Statistical comparison

(ANOVA) revealed significant differences in the mean

initial extension force (P<0.05) among five brands.

Multiple comparisons by Tukeyûs test revealed

that significant differences were found among Thai

ligature and other brands in mean initial extension force

except Unitek. Thai ligature and Unitek were not

significantly different in mean initial extension force,

but Thai ligature had a higher mean initial extension

force than Unitek.

The statistical correlation between dimensions

and initial extension force indicated correlation in cross-

section thickness (CT) and inner diameter (ID) except

outer diameter (OD) as shown in Table 3. Moreover, it

had the highest correlation in cross-section thickness.

Relaxation force ( F
24

 )
At 24 hours, Thai ligature had the highest

remaining force while W&H had the lowest one. The

decay in force at 24 hours was compared by percent

of force loss as shown in Table 2.

Statistical comparison (ANOVA) indicated signi-

ficant differences in percentage loss of force. Ormco

had the highest percent of force loss while Dynaflex had

the lowest one. Thai ligature had a percent of force loss

higher than Dynaflex and lower than Unitek. Multiple

comparison by Tukeyûs test revealed that Thai ligature
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Mean (SD) Sig. Mean (SD) Sig. Mean (SD) Sig.

Dynaflex 0.695 2,3*,4*,5* 1.125 2*,3*,4*,5* 2.852 2*,3*,4*,5*

(0.004) (0.022) (0.017)

Unitek 0.692 1,3*,4*,5* 1.040 1*,3*,4*,5* 3.330 1*,3*,4*,5*

(0.005) (0.008) (0.011)

Ormco 0.727 1*,2*,4*,5* 1.166 1*,2*,4*,5* 3.048 1*,2*,4*,5*

(0.004) (0.020) (0.023)

W&H 0.756 1*,2*,3*,5* 1.057 1*,2*,3*,5* 2.990 1*,2*,3*,5*

(0.007) (0.026) (0.019)

Thai ligature 0.885 1*,2*,3*,4* 1.210 1*,2*,3*,4* 3.136 1*,2*,3*,4*

(0.004) (0.008) (0.009)

Table 1 Dimensions of orthodontic elastomeric ligatures

1 = Dynaflex, 2 = Unitek, 3 = Ormco, 4 = W&H, 5 = Thai ligature

*The mean difference is significant at the 0.05 level

Dimension (mm)

Cross-section thickness Inner diameter Outer diameter
Brand

(n=20)

Mean (SD) Sig. Mean (SD) Sig. Mean Sig.

Dynaflex 2.004 2*,3*,4*,5* 1.455 2*,3*,4*,5 27.38 2*,3*,4*,5*

(0.026) (0.064)

Unitek 2.304 1*,3*,4*,5 1.348 1*,3,4*,5* 41.49 1*,3*,4*,5*

(0.056) (0.073)

Ormco 2.535 1*,2*,4*,5* 1.309 1*,2,4,5* 48.35 1*,2*,4,5*

(0.025) (0.046)

W&H 2.371 1*,2*,3*5* 1.265 1*,2*,3,5* 46.62 1*,2*,3,5*

(0.064) (0.091)

Thai ligature 2.309 1*,2,3*,4* 1.473 1,2*,3*,4* 36.18 1*,2*,3*,4*

(0.049) (0.089)

Table 2 Means of initial extension force (F
0
), 24 hours residual force (F

24
) and percentage of force loss

1 = Dynaflex, 2 = Unitek, 3 = Ormco, 4 = W&H, 5 = Thai ligature

*The mean difference is significant at the 0.05 level

Initial force (N) Residual force (N) Percent of force lossBrand

(n=20)

ID OD

P-value Correlation (r) P-value Correlation (r) P-value

Initial 0.482* 0.000 -0.448* 0.000 0.142 0.162

Table 3 Correlation coefficient between dimensions and initial extension force (F
0
)

*Correlation is significant at the 0.05level (2-tailed)

CT

Correlation (r)

Force

(n=100)
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was significantly different among all brands. However,

when compared with Ormco and W&H, the result

showed no significant difference. The statistical

correlation between initial extension force and 24

hours of residual force that indicated negative

correlation is shown in Table 4.

Cytotoxicity evaluation
The cytotoxicity scale for determining cytotoxicity

of material is presented in Table 5. The percentage of

viable cells of Dynaflex, Unitek, Ormco, W&H and Thai

ligature were 116.72, 106.99, 99.38, 86.42 and

94.64, respectively, while the control group showed

100% viability. The results showed that Dynaflex,

Unitek, Ormco and Thai ligature demonstrated no

cytotoxicity while W&H had mild cytotoxicity.

Discussion
In this study, we produced Thai ligature using

thermoplastic polyurethane without additives as

a standard to test its properties. In this research,

thermoplastic polyurethane grade 85A was selected

for producing Thai ligature due to suitable tensile

strength and flexural modulus.

Regarding to dimensional characteristic of Thai

ligature, the mould designer intended to keep the

dimension at the average means of four commercial

brands in this study. After the end of the injection

process, Thai ligature displayed a higher cross-section

thickness and inner diameter than others, and outer

diameter was higher than Ormco and lower Unitek.

This result may be due to mould geometry and various

variables that affect the shrinkage of product, especially

pressure and temperature. During processing,

temperature and pressure vary from location to

location in the mould and also with respect to time,

the rate of shrinkage varies and; therefore, it is rather

difficult to compensate for it6. A few studies investigated

methods to minimize shrinkage in polymers during

filling processing stages. Spencer and Gilmore7 were

the first to initiate work for understanding the flow

phenomena in injection molding. Ballman et al.8,9

predicted the proper behavior for a simple cavity

with a flow controlling delivery system. Paulson10

investigated the pressure losses through the gate and

measure the pressure profiles along a delivery system

and in a single cavity mold. Wu et al.11 simulated the

moldfilling process and concentrated on the pressure

and force prediction during the filling of simple

molds. Although few studies have been conducted,

the products still do not anticipate the perfect

dimensions as intended.

Table 4 Correlation coefficient between initial extension force (F
0
) and residual force (F

24
)

*Correlation is significant at the 0.05level (2-tailed)

Correlation (r) P-value

-0.418* 0.000Initial

Force (n=100)

Table 5 Cytotoxicity scale for determining cytotoxicity of material

Cytotoxicity scale (%) Interpretation

90 - 100 Non cytotoxic

89 - 75 Mildly cytotoxic

74 - 65 Moderately cytotoxic

< 65 Severely cytotoxic
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The composition of ligatures is proprietary

information and the details about pigmentation process

are not available. Renick12 indicated significant

differences in glass transition temperatures for the

gray-pigment and purple-pigment chains. This

conforms with Lam et al.13 who found that the addition

of color material had a significant effect on tensile

strength properties. Thus, the clear type was used in

this present study in order not to affect mechanical

properties.

The method of this study followed the ISO

21606:2007. Ligatures were extended to simulate

the clinical situation. The result in this study showed

that mean initial extension force of Thai ligature was

2.309 N, similar to report by Lam et al.13.

To test relaxation force, the percentages of force

loss occurred within 24 hours were in the range of

27.38 to 48.35. Thai ligature results agreed with the

previous studies14-16 which found that mean percentage

of force loss in 24 hours was approximately 50%.

Although force relaxation in this study was tested for

24 hours according to ISO standard, it is recommended

to investigate the rate of force decay over a longer

period of time in a future study.

The results of this study showed that ligatures

with greater initial force displayed greater force loss than

the others. The statistical correlation between initial

extension force and 24 hours residual force indicated

negative correlation. This result supported the study of

Lu et al.16. When evaluating the statistical correlations

between dimensions and initial extension force, it was

found correlation in cross-section thickness (CT)

and inner diameter (ID) except outer diameter (OD).

Moreover, it had the highest correlation in cross-

section thickness. This study supported Taloumis

et al.3, who concluded that thicker orthodontic

elastomeric ligature and smaller inner diameter made

greater initial force. From this study, it may be possible

to orthodontists to accurately choose orthodontic

elastomeric ligatures related the cross-section

thickness or inner diameter.

Cytotoxic evaluation by MTT assay
Orthodontic elastomeric ligatures are composed

of thermoplastic polyurethane that contain aromatic

diisocyanates. Szycher17 reported polyurethane

aromatic diisocyanates could be converted into

aromatic diamines, which are toxic and potentially

carcinogenic to human. However, thermoplastic

polyurethane has begun to be widely investigated as

an alternative in cardiovascular bio-medical devices18,19.

The MTT assay is based on the capacity of

mitochondrial dehydrogenase enzymes of viable cells

to convert the yellow water-soluble substrate 3-(4, 5-

dimethylthiazol-2yl)-2,5-diphenyl tetrazolium bromide

(MTT) into insoluble formazan crystals. The amount of

formazan product formed is directly proportional to the

cell number. The main advantage of the colorimetric

MTT assay is the ability to differentiate vital cells from

mortal cells20. In this study, the viability of L929 cells

was measured followed the ISO 10993-5:1999

method. Viable cell numbers decreased when Ormco,

Thai ligature and W&H were tested while in Dynaflex

and Unitek cell numbers increased when compared

with the control. The cell response to ligatures

(Dynaflex, Unitek, Ormco, Thai ligature) revealed no

toxicity while W&H showed mild toxicity. The result

indicated that Dynaflex and Unitek were safer than

others for clinical use. Nevertheless, in this study,

the quantities of pigment leached from color that

were added in orthodontic elastomeric ligatures were

not determined due to the commercial secret in

additives especially color and the requirement of

this experiment in evaluating only the toxicity of

thermoplastic elastomers.

Although the findings from this study might
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be a useful guide to the anticipated clinical behavior

of clear orthodontic elastomeric ligature testing,

various colors are still to be distributed in current

market. Therefore, further studies are need to inves-

tigate the relation of colors to provide more information

about the color effect on cytotoxicity of orthodontic

elastomeric ligatures.

Conclusion
1. Significant differences were found in initial

extension forces among some brands. When compared

between Thai ligature and Unitek, the result showed

no significant differences. Ormco had greater initial

extension force than other brands while Thai ligature

had initial forces higher than Unitek and lower than

W&H.

2. For force relaxation at 24 hours, significant

differences were found among some brands. When

compared between Thai ligature and Dynaflex, the result

showed no significant differences. Ormco had the

maximum percentage of force loss while Thai ligature

had a percentage of force loss higher than Dynaflex and

lower than Unitek.

3. From the statistical correlations between

dimensions and initial extension force, it indicated

correlation in cross-section thickness and inner

diameter except outer diameter. Moreover, it had the

highest correlation in cross-section thickness.

4. Ligature that produced greater initial extension

force, was displayed a greater percentage of force

loss.

5. In cytotoxic evaluation, the percentage of cell

viability in W&H was lower than other brands. Dynaflex,

Unitek, Ormco and Thai ligature showed no cytotoxicity

while W&H had mild cytotoxicity.

The results of this study were acceptable

according to ISO 21606:2007 and ISO 10993-5:

1999. Thermoplastic polyurethane Desmopan®

2586A grade85A can be suitable as an alternative

for producing orthodontic elastomeric ligatures.
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Abstract:
Objective: This study investigated the effect of different etching intervals

of 4% HF on the microtensile bond strength of fiber posts to the resin

composite cores.

Materials and methods: Forty fiber posts were randomly divided into

5 groups. The posts of groups 1-4 were treated with 4% hydrofluoric acid

(HF) for 15,30,45 and 60 sec, respectively and silanized for 60 sec. The

posts of group 5 were silanized for 60 sec and served as the control

group. After surface treatment, two posts from each group were randomly

selected to examine the post surface using a SEM. The remaining posts

were core built up with Multicore flow using a cylindrical plastic matrix as a

mold. The posts and resin composite cores were sectioned into stick speci-

mens and subjected to microtensile bond strength test. The microtensile

bond strength was analyzed using One-way ANOVA and Dunnett T 3 at

0.05 significance level. The fracture mode was examined using an SEM

and analyzed using Kruskal-Wallis.

Results: The microtensile bond strength of all experimental groups was

significantly higher than those obtained from the control group (p<0.05).

Among the experimental groups, the microtensile bond strength of group 1

was higher than those of groups 3 and 4. The fracture modes of the experi-

mental groups were adhesive and cohesive failure while the posts in the

control group revealed adhesive failure. Statistical analysis showed that

the experimental groups demonstrated a significant difference from the

control group (p<0.05).

Conclusion: Etching the fiber posts with 4% HF increased the microtensile

bond strength of the fiber posts to the resin composite cores. The etching

interval of 15 sec showed significantly higher microtensile bond strength

compared to the groups of 45 and 60 sec.

Key Worlds: hydrofluoric acid, microtensile bond strength, fiber post,

resin composite core, etching interval
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Introduction

When an endodontically-treated tooth is

missing a significant portion of the coronal tooth

structure, it requires additional support from the root

canal by post and core foundation.1 As for prefabricated

posts, fiber posts may be used as an alternative to metal

and ceramic ones.2 The fiber posts are increasingly

utilized in endodontically-treated teeth due to their

elastic modulus that is very close to dentin.1,3 Moreover,

there is an experiment that suggest the same stress

concentrations similar to those associated with natural

teeth during occlusal loading.4 Prospective and

retrospective clinical studies have shown that in the

endodontically-treated teeth restored with fiber posts,

the most common cause of restorative failure was

debonding, ranging from 1.9% to 3.85%.5-7 Those

studies showed that post retention was an important

factor for restoration of endodontically-treated teeth.8

Debonding of fiber post in root canal may occur at

dentin-resin cement interface or resin cement-fiber

post interface. To increase the microtensile bond

strength at the dentin-resin cement interface, it was

suggested that the root canal should be irrigated using

EDTA, sodium hypochlorite and sodium ascorbate.9

In addition, the retention at the resin cement-post

interface could be improved by treatment of the fiber

post with hydrogen peroxide or hydrofluoric acid.10

Post surface treatment can be added for the

retention of fiber post and resin composite by

micromechanical and chemical retention. Silane

coupling agent is a hybrid organic-inorganic compound

that can create a chemical bond between inorganic

and organic matrices through intrinsic dual reactivity.11

Previous studies have suggested the application of a

silane coupling agent as an adhesion promoter between

a fiber post and resin composite for improving bond

strength.12-14 The application of 4% hydrofluoric acid

on glass fiber posts for 60 sec can enhance the bond

strength between post and resin composite. However,

the etching intervals of 60 sec can effect the post

structure. Some fibers appeared to be thinner and

damaged. The outermost glass fibers were severely

deprived of their resin embedding to a great extent.10

This study was therefore conducted with the

aim to evaluate the influence of different etching

intervals of 4% HF on microtensile bond strength of

fiber posts to resin composite core

Materials and Methods

Forty FRC Postec Plus size 3 posts (Ivoclar-

Vivadent, Schaan, Liechtenstein) were used in this

study. The posts were randomly divided into five

groups (n=8) according to the etching times performed.

In groups one to four, the posts were etched

with 4% HF (Porcelain Etchant, Bisco, Schaumburg,

IL, USA) for 15, 30, 45 and 60 sec respectively, at

room temperature. The posts were then sprayed with

distilled water and gently air dried. The silane coupling

agent (Monobond-S, Ivoclar-Vivadent, Schaan, Liech-

tenstein) was applied in a single coat for 60 sec. For

group five (control), the non etched posts were silanized

for 60 sec.

Scanning electron microscopic analysis (SEM analysis)

Two posts were randomly selected from each

group to examine morphological aspects under SEM

(Model JSM-5410 LV, JEOL LTD, Tokyo, Japan). One

post was observed longitudinally while the other post

was cross-sectioned using a water-cooled diamond

blade and examined by cross-sectional view.

Microtensile bond strength test

Post and core unit was performed from the

remaining six posts of each group. Each post was

positioned upright with the parallel end fixed on

a glass slab using resin composite (Multicoreflow
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Ivoclar-Vivadent, Schaan, Liechtenstein). Cylindrical

plastic matrix was placed around the post with the

post in the center. The plastic matrix was 10 mm in

diameter and the height was at the level of the

parallel portion of the post. For an easier calculation

of the bonding surface in microtensile specimens, it

was desirable that the post diameter be constant

throughout the post length.14 Resin composite

(Multicoreflow) was applied until completely filled.

The light was activated for 40 sec according to

manufacturer instructions, using a halogen light curing

unit (Optilux, Demetron LC, Kerr, Danburry CT,USA).

The plastic matrix was detached from the polymerized

resin composite core unit.

Thirty post and core units were cut with a

cutting machine (Accutom-50 Struers, Copenhagen,

Denmark). Cross-sectional cuts, 1 mm thick, were

initially made. Each post and core unit was serially

and perpendicularly cut to get five circular slices under

water coolant. After, each slice was cut at the two

opposite sides of the post at its outermost periphery.

This sectioning produced a rectangular stick of uniform

thickness with the post in the center and resin composite

core on both sides. The cross-sectional thickness of

each stick was measured using digital calipers (Mitutoyo,

Kawasaki, JAPAN). A total of 150 sticks were tested

for microtensile bond strength (Fig. 1).

Each stick was mounted on the custom-made

device with cyanoacrylate adhesive (Model Repair II

Blue, Dentsply-Sankin, Tokyo, Japan). The custommade

device was fixed to the two free-sliding components

of a jig on the universal testing machine (Instron

Model 5566, Instron Corp, Buckinghamshire, UK). The

stick was loaded in tension at a cross head speed of

0.5 mm/min until failure occurred at either side of

the post-resin interface. Microtensile bond strength

was expressed in MPa, by dividing the load at failure

by the bonding surface area. As the bonded interface

area was curved, the exact length of the interface was

calculated by [L=2¶R/180 Ìx arc sin(d/2R)] (Fig. 2).

Fracture mode analysis

Both sides of the fracture specimens were

examined under a SEM. Fracture modes were

classified as: cohesive failure within the post

(>75%), cohesive failure within resin composite

(>75%), adhesive failure between post and resin

composite (>75%) and mixed adhesive/cohesive

failure at the resin/post interface.
Fig. 1 Schematic illustration of prepared specimen for

microtensile bond strength test

Fig. 2 The mathematic calculating the length of the

arc (L), [L = 2¶R/180 Ìarc sin(d/2R)], R is

the radius of the post, d is the thickness of

specimen, ¶ is the mathematical constant ≈

3.14159 and O is the angle formed the cutting

point and center of the fiber post.
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The normal distribution of microtensile bond

strength data was analyzed with Kolmogorov smirnov

test, One-way ANOVA and multiple comparison was

performed using the Dunnett T3 at 95% confident

interval. The fracture mode data were analyzed with

Kruskal Wallis multiple comparison for non-parametric

applied at 95% confident interval.

Results
Microtensile bond strength

The means and standard deviations of

microtensile bond strength data are shown in Table 1.

The application of 4% HF to fiber post resulted in

increased  bond strength (p<0.01). Post surface

pretreatment with 4% HF for 15 sec resulted in

obtaining higher bond strength than those pretreated

for 45 and 60 sec (p<0.01). The microtensile bond

strength of post pretreatment with 4% HF for 15

and 30 sec were significantly higher than those

pretreatment for 60 sec (p<0.01).

Fracture modes analysis

SEM micrographs of failure modes after tensile

testing are shown in Fig. 3. The SEM revealed cohesive

failure within the fiber post and adhesive failure in both

experimental and control groups. In the control group,

96% of the failure modes were adhesive failure. A

significantly difference of the percentages of failure

Table 1 Means and standard deviations of the microtensile bond strength (MPa) of studied groups. The data with

the same superscript demonstrated no statistically significant difference.

Group Time of 4% HF etching (sec) Mean±SD (MPa)

1 15 49.38b(9.05)

2 30 44.66bd(10.49)

3 45 37.54cd(9.33)

4 60 33.89c(6.91)

5 - 18.99a(4.41)

Fig. 3 SEM observation of adhesive fracture occurred

with in the post/resin interface of specimens,

on the post side (A)  and resin composite core

side (B). Cohesive fracture within the post

fractured both on the post side (C) and resin

composite core side (D). (x 75)
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modes was found between control group and 4% HF

etched groups (P<0.01). Regarding the mode of failure

of the experimental groups, no significant difference

was found among groups 1, 2 and 3. In addition,

mode of failure between groups 3 and 4 was also

not significantly different (Fig. 4).

SEM analysis

The cross-sectional view of the SEM micrograph

of the non-etch group (Fig. 5 A) illustrated glass fibers

embedded in the resinous matrix with the smooth

outermost surface and the longitudinal section

(Fig. 5 F) showed intact glass fibers and intact resin

matrix.

Treatment with 4% hydrofluoric acid caused

changes in the post structure, especially following the

treatment for 30 sec, 45 sec and 60 sec. Rough

outermost surfaces were noticeable from the

cross-sections (Fig. 5 C, D and E). Glass fibers

appeared to be damaged to the depth of 20 μ in

the group that subjected to 4% HF acid for 45 sec

(Fig. 5 D) and 50μ in the group of 60 sec treatment

(Fig. 5 E). The longitudinal sections of the group

treated with 4% HF for 45 sec and 60 sec (Fig. 5 I

and J) revealed damaged and disintegrated fibers in

a greater extent than other two etched groups (Fig. 5 G

and H). The group treated with 4% HF for 15 sec

exhibited not much difference in post structure

compared to the non-etched group (Fig. 5B and G).

Discussion
Treatment of fiber posts with 4% hydrofluoric

acid in combination with silanization significantly

improved bond strength between fiber posts and

resin composite cores. In dentistry, hydrofluoric acid is

used to treat ceramic surfaces for repairing ceramic

with resin composite. This procedure, followed by

silanization, produces a clinically acceptable resin bond

to silicabased ceramic.15-16 This technique has recently

been applied to etch fiber posts.10, 17-18 Vano et al.10

evaluated the microtensile bond strength following

various surface chemical treatments to fiber posts.

Fig. 4 The percentages of fracture modes. The data connected with the horizontal line demonstrates no statistically

significant difference.
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Fig. 5 SEM micrographs of cross sections (A-E) and longitudinal views (F-J) of fiber posts. Non-etched fiber

posts (A,F) and 4% hydrofluoric acid etched for 15 sec (B,G), 30 sec (C,H), 45 sec (D,I) and 60 sec

(E,J)
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They found that after the surface of glass fiber post

was etched  using 4% HF for 60 sec, and silanization

for 60 sec the bond strength between post and resin

composite  increased. Recently, Dû Arcangelo et al.18

applied 9.5% HF to quartz fiber posts for 15 sec.

They found that bond strength increased significantly

compared to the non-etched posts.

This study showed that the microtensile bond

strength of HF etched posts and silanization were higher

than those of the solely silanized group (p<0.01). An

etching interval of 15 sec resulted in higher microtensile

bond strength than 45 and 60 sec and was significantly

different (p<0.01). The dissolution of SiO
2
 in glass

fiber can be described by this chemical reaction19:

SiO
2
 + 6HF � H

2
SiF + 2 H

2
O.

The reduced bond strength might be related to the

reduction in the quality of the post itself. The longer

the etching interval was, the deeper the resin matrix

and glass fiber were dissolved. This procedure

weakened the fiber post and indicated that the resin

could not penetrate the fiber post as deeply as HF.

According to this investigation, a high percentage of

cohesive failure within the fiber post was observed

when the etching interval increased.

Qualitative SEM analysis revealed significant

changes of the HF-etched fiber post surface. Non-

etched fiber post showed a smooth surface area. In all

etching groups, a rough surface along the entire post

length was observed. This was in agreement with the

previous studies which demonstrated that the surfaces

of etched posts were altered after HF application.10,18

This study demonstrated that the application times

affected the glass surface and the microtensile bond

strength. The gradual transformation of the surface

irregularities is shown in figs.5A to 5J. The microtensile

bond strength test was utilized in this study to

evaluate reliable interfacial bond strength between

post and resin composite core. The small size of the

specimen was necessary for a more uniform distribution

of the stress concentration on loading. This could

limit the chance of cohesive failure, thus allowing

an accurate assessment of the interfacial bond

strength.20-22 In this study, the specimens were cut

into sticks. The technique of specimen preparation was

indicated in previous studies and was claimed as

less aggressive than trimming into hourglass-shaped

specimens.23 To increase the reliability of the microtensile

bond strength test, the exact length of the bonded

interface was used to calculate the strength. The length

of arc (L) was calculated with the following formula:

L = 2¶R/180 Ì arc sin (d/2R).

Conclusion
Treatment of fiber posts with 4% HF for 15,

30, 45 or 60 sec in combination with silanization for

60 sec increased the microtensile bond strength

between fiber posts and resin composite cores. An

etching interval of 15 sec resulted in higher microtensile

bond strength than 45 and 60 sec.
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∑’Ë¥’ §“ß∑’Ë¡’¢π“¥æÕ¥’À√◊Õ —Èπ°«à“ª°μ‘‡≈Á°πâÕ¬ ‚§√ßÀπâ“∑’Ë¡’¡ÿ¡¢Õß¢“°√√‰°√≈à“ß

∑’Ë·§∫‡≈Á°·≈–º‘«Àπ—ß∑’Ëª√“»®“° ‘«‡¡◊ËÕ∑¥ Õ∫¥â«¬Õ‚π«“ Õß∑“ß·∫∫ø√’¥·¡π

(Friedman two way ANOVA) æ∫«à“¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘„π∑ÿ°°≈ÿà¡ (p<0.01) ·≈–‡¡◊ËÕ∑¥ Õ∫¥â«¬°“√∑¥ Õ∫«‘≈§ÁÕ°´—π™π‘¥

Õ—π¥—∫∑’Ë¡’‡§√◊ËÕßÀ¡“¬ (Wilcoxon signed ranks test) ‡°◊Õ∫∑ÿ°§Ÿà„π·μà≈–°≈ÿà¡

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.01) ¡’‡æ’¬ß§Ÿà√Ÿª§“ß√Ÿª∑’Ë 2 ·≈– 3

·≈–§Ÿà√Ÿª‚§√ßÀπâ“√Ÿª∑’Ë 1 ·≈– 2 ‡∑à“π—Èπ∑’Ë‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘

∫∑ √ÿª:  √ÿªº≈°“√»÷°…“‰¥â«à“ §ÿ≥≈—°…≥–‡©æ“–¢Õß·μà≈– à«π∫π„∫Àπâ“

¡’º≈μàÕ°“√√—∫√Ÿâ§«“¡ «¬ß“¡

√À— §”: °“√√—∫√Ÿâ, §«“¡ «¬ß“¡, §ÿ≥≈—°…≥–‡©æ“–

°“√√—∫√Ÿâ§«“¡ «¬ß“¡¢Õß„∫Àπâ“„π§π‰∑¬°≈ÿà¡Àπ÷Ëß
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Abstract:
Objective: To clarify the esthetic preference on 7 parts of the Thai female

face by a group of Thai assessors.

Materials and methods: A facial photograph of one Thai female subject was

modified to be the most symmetrical using computer program. Then, this

photograph was used as questionnaire to compare the characteristic of

each facial part. These facial parts compose of eye, nose, lip, tooth, chin,

face and skin. Each facial part including size or character was adjusted

according to data from the Thai society of plastic and reconstructive

surgeons. However, the tooth alignment was adjusted according to the

Index of Orthodontic Treatment Need (IOTN). Each part was adjusted to

5 levels. Then, these photographs were assessed by 516 participants. The

assessors would score each photograph, from zero to ten, when zero was

denoted as the least beautiful and 10 for the most beautiful.

Results: The results suggested that the characteristic of each facial part

that the majority of Thai people liked, was the large-sized eye, narrow alar

of nose, thin lower lip, well aligned tooth, relatively short chin, narrow face

and good skin. When Friedman two way ANOVA was used, there was

statistically significant difference in all groups (p<0.01). When Wilcoxon

signed ranks test was performed, almost all pairs were statistically

significantly different (p<0.01). Only the photographs of the chin number

2 and 3 and the photographs of the face frame number 1 and 2 showed

no significant difference.

Conclusion: It is concluded that facial esthetic perception is affected by

the specific characteristic of each facial part.

Key words: characteristic, esthetics, facial part, perception
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∫∑π”
§«“¡ «¬ß“¡ §◊Õ ¿“æ¢Õß ‘Ëß„¥ ‘ËßÀπ÷Ëß∑’Ë°àÕ„Àâ‡°‘¥

§«“¡‡æ≈‘¥‡æ≈‘π §«“¡™◊Ëπ™¡´÷Ëßºà“π°“√‡¢â“„®·≈–√—∫√Ÿâ

∂÷ß§«“¡ ¡¥ÿ≈  —¥ à«π ·≈– ·√ß¥÷ß¥Ÿ¥ ¢Õß ‘Ëßπ—Èπ §”∑’Ë¡’

§«“¡À¡“¬μ√ß°—π¢â“¡°—∫§«“¡ «¬ß“¡§◊Õ§«“¡πà“‡°≈’¬¥

πà“™—ß ÷́Ëß¡’º≈°√–∑∫„π∑“ßμ√ß°—π¢â“¡μàÕºŸâ∑’Ë√—∫√Ÿâ °“√√—∫√Ÿâ

„π§«“¡ «¬ß“¡¡—°‰¥â√—∫Õ‘∑∏‘æ≈®“° «—≤π∏√√¡ ™“μ‘æ—π∏ÿå

À√◊Õ §à“π‘¬¡¢Õß·μà≈–‡™◊ÈÕ™“μ‘1 πÕ°®“°π’È‡æ»°Á¡’º≈μàÕ

°“√√—∫√Ÿâ„π§«“¡ «¬ß“¡‡™àπ°—π ¬‘Ëß‰ª°«à“π—Èπ°“√‡ª≈’Ë¬π

·ª≈ß√–¥—∫ŒÕ√å‚¡π„π¢≥–™à«ß¡’ª√–®”‡¥◊Õπ¢Õß‡æ»À≠‘ß

¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß„π§«“¡™Õ∫À√◊Õ‰¡à™Õ∫μàÕ≈—°…≥–

„∫Àπâ“¢Õß‡æ»™“¬2

Cunningham3 »÷°…“„πª√–‡∑»∑“ßμ–«—πμ°‰¥â

·π–π”«à“ ºŸâÀ≠‘ß∑’Ë «¬¡—°®–¡’ μ“‚μ ®¡Ÿ°·≈–§“ß‡≈Á°

°√–¥Ÿ°·°â¡ Ÿß ·≈–¡’√Õ¬¬‘È¡∑’Ë¡’§«“¡ ¡¥ÿ≈  à«πºŸâ™“¬∑’Ë

À≈àÕ¡—°®–¡’ à«πμà“ß Ê ∫π„∫Àπâ“∑’Ë‡À¡◊ÕπºŸâÀ≠‘ß¥—ß‰¥â

°≈à“«¢â“ßμâπ ·μà¡’§«“¡·μ°μà“ß°—π∑’Ë§‘È«·≈–§“ß ‚¥¬ºŸâ™“¬

∑’ËÀ≈àÕ¡’ §‘È«Àπ“ ·≈–¡’§“ß∑’ËπŸπ ®“°°“√»÷°…“¢Õß «‘‡»…

»‘√‘4·≈–§≥– ∂÷ß§«“¡ «¬ß“¡¢ÕßÀ≠‘ß‰∑¬·≈– —¥ à«π

¢Õß„∫Àπâ“æ∫«à“ »’√…–·≈–„∫Àπâ“¢ÕßÀ≠‘ßß“¡‰∑¬®–

¡’°√–¥Ÿ°‚Àπ°·°â¡‰¡àπŸπ‡¥àπ §«“¡¬“«¢Õß„∫Àπâ“ à«π∫π

πâÕ¬°«à“„∫Àπâ“ à«π≈à“ß‡≈Á°πâÕ¬  —¥ à«π„π·π«¥‘Ëß¢Õß

√–¬–®“°¡ÿ¡®¡Ÿ°√à«¡√‘¡Ωïª“° (nasolabial angle) ∂÷ß

·π«‡™◊ËÕ¡√‘¡Ωïª“°∫π·≈–≈à“ß (lip commissure) ·≈–

√–¬–®“°·π«‡™◊ËÕ¡√‘¡Ωïª“°∫π·≈–≈à“ß ( lip commissure)

∂÷ßª≈“¬§“ß —¡æ—π∏å„°≈â™‘¥°—∫μ—«‡≈¢ 1.618 ( —¥ à«π

∑Õß§”) ·≈–°√–¥Ÿ°§“ß§àÕπ¢â“ß¬◊Ëπ„π¿“æ„∫Àπâ“¥â“π

¢â“ß

°“√«‘®—¬„πªí®®ÿ∫—πæ∫«à“¡πÿ…¬å∑’Ë¡’Àπâ“μ“∑’Ë¡’§«“¡

 ¡¡“μ√  ¥ŸÕàÕπ‡¬“«å·≈–¡’≈—°…≥–‡¥àπ„π·μà≈–‡æ»∑’Ë

™—¥‡®π ¡—°®–∂Ÿ°¡Õß«à“¡’§«“¡ «¬ß“¡°«à“§πÕ◊Ëπ Ê5 ‚¥¬

¡’μ“¢π“¥„À≠à‡¡◊ËÕ‡∑’¬∫°—∫§«“¡ Ÿß¢Õß„∫Àπâ“ ®¡Ÿ°∑’Ë¡’

¢π“¥‡≈Á°·≈–√‘¡Ωïª“°∑’ËÕ«∫Õ‘Ë¡‡ªìπ≈—°…≥–∑’Ë· ¥ß∂÷ß§«“¡

ÕàÕπ‡¬“«å6 ·μà§«“¡ «¬ß“¡¢Õß„∫Àπâ“‰¡à‰¥â¢÷ÈπÕ¬Ÿà°—∫ à«π

∫π„∫Àπâ“·§à à«π„¥ à«πÀπ÷Ëß·≈–¡—°¡“®“°¡ÿ¡¡Õß„πÀ≈“¬

 à«πª√–°Õ∫°—π ‰¥â·°à º¡ Àπâ“º“° §‘È« μ“ ®¡Ÿ° ·°â¡

§“ß ÀŸ ‚§√ßÀπâ“ º‘«Àπâ“ øíπ ‡Àß◊Õ°·≈–√‘¡Ωïª“°

®“°≈—°…≥–°“√∑”ß“π¢Õß∑—πμ·æ∑¬å¡—°®–„Àâ§«“¡

 ”§—≠°—∫√‘¡Ωïª“°·≈–øíπ¡“°°«à“ à«πÕ◊Ëπ ´÷Ëß¡—°æ∫«à“

§«“¡ «¬ß“¡®“°√‘¡Ωïª“°·≈–øíπ¥Ÿ√“«°—∫«à“®–¡’Õ‘∑∏‘æ≈

μàÕ§«“¡ «¬ß“¡„π à«π¢Õß„∫Àπâ“§àÕπ¢â“ßπâÕ¬‡¡◊ËÕ‡∑’¬∫

°—∫ à«π∫π„∫Àπâ“ à«πÕ◊Ëπ Ê4 Õ—π∑’Ë®√‘ß·≈â«°Á‰¡à§«√∂Ÿ°

¡Õß¢â“¡ ‡π◊ËÕß®“°‡¡◊ËÕ¡πÿ…¬å¡’§«“¡√Ÿâ ÷° ‡™àπ ¡’§«“¡ ÿ¢

¥’„® À√◊Õμ≈°¢∫¢—π °Á®–‡°‘¥√Õ¬¬‘È¡¢÷Èπ √Õ¬¬‘È¡®–™à«¬‡æ‘Ë¡

§«“¡ «¬ß“¡∫π„∫Àπâ“‰¥â √Õ¬¬‘È¡·≈–„∫Àπâ“∑’Ë¥ŸÕàÕπ‡¬“«å

°Á®– àßº≈μàÕ°“√√—∫√Ÿâ§«“¡ «¬ß“¡„π‡™‘ß∫«°7

‡π◊ËÕß¡“®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“‡™◊ÈÕ™“μ‘¡’

Õ‘∑∏‘æ≈μàÕ°“√√—∫√Ÿâ§«“¡ «¬ß“¡∫π„∫Àπâ“1 ®÷ß‡°‘¥§”∂“¡

∑’Ë«à“ §π‰∑¬¡’§«“¡™Õ∫ à«πμà“ß Ê ∫π„∫Àπâ“Õ¬à“ß‰√ ¡’

§«“¡‡À¡◊ÕπÀ√◊Õ·μ°μà“ß®“°™“μ‘μ–«—πμ°Õ¬à“ß‰√ ‡æ◊ËÕ

‡ªìπ·π«∑“ß„π°“√‡≈◊Õ°∫Ÿ√≥–øíπ„Àâ Õ¥§≈âÕßμ“¡§«“¡

æ÷ßæÕ„®μàÕ°“√√—∫√Ÿâ§«“¡ «¬ß“¡¢ÕßºŸâªÉ«¬ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬∑’Ë„Àâ§«“¡ ”§—≠„π¥â“π§«“¡ «¬ß“¡

„π°“√»÷°…“§√—Èßπ’È‰¥â‡≈◊Õ°»÷°…“„π à«π∫π„∫Àπâ“

∑—ÈßÀ¡¥ 7  à«π ‚¥¬ 6  à«π¡“®“°¢âÕ¡Ÿ≈®“° ¡“§¡

»—≈¬·æ∑¬åμ°·μàß·Ààßª√–‡∑»‰∑¬8 ´÷Ëßæ∫«à“§π‰∑¬ à«π

„À≠àπ‘¬¡∑”»—≈¬°√√¡ ·≈–‰¥â‡æ‘Ë¡ à«π¢Õßøíπ‡¢â“‰ªÕ’°

Àπ÷Ëß à«π ‡π◊ËÕß®“°øíπ°Á¡’º≈μàÕ§«“¡ «¬ß“¡¢Õß„∫Àπâ“

‡™àπ‡¥’¬«°—π ‚¥¬„π°“√»÷°…“π’È‰¥âª√—∫μ“„π‡√◊ËÕß¢Õß¢π“¥

μ“¥” ª√—∫®¡Ÿ°„π‡√◊ËÕß¢π“¥¢Õßªï°®¡Ÿ° ª√—∫√‘¡Ωïª“°

„π‡√◊ËÕß¢π“¥§«“¡Àπ“„π à«π¢Õß√‘¡Ωïª“°≈à“ß·≈–øíππ—Èπ

‰¥âª√—∫°“√‡√’¬ßμ—«¢Õßøíπμ“¡ ¥—™π’§«“¡®”‡ªìπ„π°“√

√—°…“∑“ß ∑—πμ°√√¡®—¥øíπ9 [Index of orthodontic treat-

ment need (IOTN)] ª√—∫§“ß„π‡√◊ËÕß¢π“¥≈Ÿ°§“ß„π·π«¥‘Ëß

ª√—∫‚§√ßÀπâ“„π‡√◊ËÕß§«“¡°«â“ß¡ÿ¡¢“°√√‰°√≈à“ß ª√—∫

º‘«Àπ—ß„π‡√◊ËÕß§«“¡√ÿπ·√ß„π°“√‡°‘¥ ‘«

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È§◊Õ»÷°…“§«“¡™Õ∫

‡™‘ß§«“¡ «¬ß“¡¢Õß à«πμà“ß Ê ∫π„∫Àπâ“ 7  à«π ∑’Ë¡’

≈—°…≥–μà“ß Ê °—π„π§π‰∑¬°≈ÿà¡Àπ÷Ëß

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“
«— ¥ÿÕÿª°√≥å

°“√»÷°…“π’È„™â√ŸªÀπâ“¢ÕßÀ≠‘ß‰∑¬ 1 §π∑’ËÕπÿ≠“μ

„Àâπ”√Ÿª‰ª¥—¥·ª≈ß·≈–‡º¬·æ√à‰¥â ∑”‡ªìπ·∫∫ Õ∫∂“¡

‚¥¬¡’Õ“¬ÿ√–À«à“ß 20-25 ªï ‡π◊ËÕß®“°‡ªìπ«—¬∑’Ë„Àâ§«“¡

 ”§—≠„π‡√◊ËÕß¢Õß§«“¡ «¬ß“¡·≈–¡’„∫Àπâ“∑’Ë¬—ßÕàÕπ‡¬“«å
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Fig. 1  Digital transformation of photograph of subject

Original photograph Photograph of the symmetrical face

§≥–ºŸâ«‘®—¬‰¥â„Àâ√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫ß“π«‘®—¬∑—ÈßÀ¡¥·≈–

‡®â“¢Õß√Ÿª¿“æ‰¥â≈ßπ“¡„π„∫· ¥ß§«“¡¬‘π¬Õ¡ ®“°π—Èπ

®÷ß∂à“¬√Ÿª¥â“πÀπâ“¥â«¬°≈âÕß¥‘®‘μÕ≈ ‚¥¬°“√»÷°…“π’Èºà“π

°“√æ‘®“√≥“„π·ßà®√‘¬∏√√¡„π¡πÿ…¬å®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π§π ¡À“«‘∑¬“≈—¬¡À‘¥≈ °àÕπ‡√‘Ë¡ß“π

«‘®—¬√À— ‚§√ß°“√ MU-IRB 2008/293.1501

‡π◊ËÕß®“° —¥ à«π·≈–§«“¡ ¡¡“μ√¢Õß„∫Àπâ“  àß

º≈μàÕ§«“¡ «¬ß“¡ ®÷ßπ”√Ÿª¡“ª√—∫„Àâ‰¥â —¥ à«π„∫Àπâ“

∑’Ë‡À¡“– ¡‰¥â —¥ à«π∑—Èß„π·π«¥‘Ëß ·π«°«â“ß·≈–§«“¡

 ¡¡“μ√ ‡æ◊ËÕ≈¥§«“¡≈”‡Õ’¬ß (bias) ®“°ªí®®—¬‡À≈à“π’È

‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡μÕ√å ª√—∫ —¥ à«π·≈–§«“¡ ¡¡“μ√

¥—ß¿“æ∑’Ë 1·≈–π”√Ÿª∑’Ë‰¥â¡“ √â“ß‡ªìπ·∫∫ Õ∫∂“¡¥—ß¿“æ

∑’Ë 2 ‚¥¬‡ª√’¬∫‡∑’¬∫„π·μà≈– à«π∫π„∫Àπâ“¥â«¬°—π‡Õß

‚¥¬ª√—∫¢π“¥À√◊Õ≈—°…≥–μ“¡ª√–‡¥Áπ∑’Ë‰¥âμ—Èß‰«â„π·μà≈–

 à«π ´÷Ëßª√—∫„™â‚¥¬π”‡°≥±å®“°°“√»÷°…“π”√àÕß ÷́Ëß„Àâ

ºŸâμÕ∫·∫∫ Õ∫∂“¡¥Ÿ√Ÿªμ“∑’Ë¡’§«“¡·μ°μà“ß¢Õß§«“¡

°«â“ß¢Õß™—ÈπÀπ—ßμ“‚¥¬‰¡à≈¥§«“¡¬“«¢ÕßÀπ—ßμ“ ®÷ß

∑”„Àâ¡’¢π“¥μ“¥”‡∑à“‡¥‘¡ æ∫«à“ºŸâμÕ∫·∫∫ Õ∫∂“¡

 à«π„À≠à‰¡à‡ÀÁπ§«“¡·μ°μà“ß ·μàæ∫«à“ ‘Ëß∑’Ë∑”„Àâ‡ÀÁπ

∂÷ß§«“¡·μ°μà“ß¢Õß¢π“¥μ“§◊Õ ¢π“¥¢Õßμ“¥” ®÷ßª√—∫

μ“„π‡√◊ËÕß¢Õß¢π“¥¢Õßμ“¥”·∑π ª√—∫®¡Ÿ°„π‡√◊ËÕß¢π“¥

§«“¡°«â“ß¢Õßªï°®¡Ÿ° ª√—∫√‘¡Ωïª“°„π‡√◊ËÕß¢π“¥§«“¡

Àπ“¢Õß√‘¡Ωïª“°≈à“ß ª√—∫øíπμ“¡°“√‡√’¬ßμ—«¢Õßøíπμ“¡

¥—™π’§«“¡®”‡ªìπ„π°“√√—°…“∑“ß∑—πμ°√√¡®—¥øíπ9 ª√—∫

§“ß„π‡√◊ËÕß¢π“¥≈Ÿ°§“ß„π·π«¥‘Ëß ª√—∫‚§√ßÀπâ“„π‡√◊ËÕß

§«“¡°«â“ß¢Õß¡ÿ¡¢“°√√‰°√≈à“ß ª√—∫º‘«Àπ—ß„π‡√◊ËÕß§«“¡

√ÿπ·√ß„π°“√‡°‘¥ ‘«‚¥¬ª√—∫ à«π∫π„∫Àπâ“  à«π≈– 5 √–¥—∫

·≈–‡æ◊ËÕ„ÀâºŸâμÕ∫·∫∫ Õ∫∂“¡‰¡à‡∫’Ë¬ß‡∫π§«“¡ π„®‰ª∑’Ë

 à«π∫π„∫Àπâ“ à«πÕ◊Ëπ Ê ¿“æ„π·∫∫ Õ∫∂“¡®–· ¥ß

„∫Àπâ“∑—ÈßÀπâ“ ·≈–‡ÀÁπ™—¥‡©æ“– à«π∫π„∫Àπâ“ à«π∑’Ë

ª√—∫√–¥—∫  à«πÕ’° 6  à«π∑’Ë‡À≈◊Õ®–„Àâ‡ÀÁπ‡ªìπ¿“æ≈“¬‡ âπ

¢“«¥”∑’Ë™—¥‡®ππâÕ¬°«à“ ·μà≈–√Ÿª®–„ÀâºŸâμÕ∫·∫∫ Õ∫∂“¡

„Àâ§–·ππ 0-10 ‡ªìπ®”π«π‡μÁ¡ ‚¥¬ 0 §◊Õ‰¡à «¬·≈–

10 §◊Õ «¬¡“°∑’Ë ÿ¥

«‘∏’°“√»÷°…“

®“°π—Èπ„ÀâºŸâμÕ∫·∫∫ Õ∫∂“¡∑”·∫∫∑¥ Õ∫ ºŸâμÕ∫

·∫∫ Õ∫∂“¡‡ªìπ∫ÿ§§≈∑—Ë«‰ª ‡æ»™“¬·≈–‡æ»À≠‘ßÕ“¬ÿ

20 ªï¢÷Èπ‰ª ‚¥¬‰¡à¡’Õ“™’æ∑’Ë‡°’Ë¬«¢âÕß°—∫ à«πμà“ß Ê ¢Õß

„∫Àπâ“ ‡™àπ »—≈¬·æ∑¬åæ≈“ μ‘° ·æ∑¬åº‘«Àπ—ß ∑—πμ·æ∑¬å

™à“ß¿“æ ™à“ß·μàßÀπâ“·≈–™à“ß∑”º¡ √«¡∂÷ß∫ÿ§§≈∑’Ë√Ÿâ®—°

∫ÿ§§≈„π¿“æ‡ªìπ°“√ à«πμ—«
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Fig. 2  a-g Photographs of each facial part in the questionnaire

2-a Photographs of the varying

eye sizes

2-c Photographs of the varying

lower lip thicknesses

2-b Photographs of the varying

nose sizes

2-g Photographs of the varying

facial skin complexions

2-f Photographs of the varying

face frames

2-e Photographs of the varying

chin lengths

2-d Photographs of the varying

Tooth alignments
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¡’ºŸâμÕ∫·∫∫ Õ∫∂“¡®”π«π 516 §π ‡æ»™“¬

286 §π ‡æ»À≠‘ß 230 §π ¡’Õ“¬ÿÕ¬Ÿà√–À«à“ß 20-62 ªï

(37.01±10.87 ªï) ‰¥â¢âÕ¡Ÿ≈¥—ßμ“√“ß∑’Ë 1 ·≈– 2

√«∫√«¡¢âÕ¡Ÿ≈·≈â«π”‡ πÕ·∫∫ ∂‘μ‘æ√√≥π“¥â«¬

§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈â«π”¡“«‘‡§√“–Àå

∑“ß ∂‘μ‘ „π°“√«‘‡§√“–Àå∑“ß ∂‘μ‘ ‡π◊ËÕß®“°‡ªìπ¢âÕ¡Ÿ≈‡™‘ß

ª√‘¡“≥¡’°“√°√–®“¬‰¡àª°μ‘·≈–‡ªìπ¢âÕ¡Ÿ≈∑’Ë‰¡àÕ‘ √– (de-

pendent) ®÷ß„™â ∂‘μ‘»“ μ√å‰¡àÕ‘ßæ“√“¡‘‡μÕ√å Õ‚π«“ Õß

∑“ß·∫∫ø√’¥·¡π (Friedman two way ANOVA) μàÕ¥â«¬

°“√∑¥ Õ∫«‘≈§ÁÕ° —́π™π‘¥Õ—π¥—∫∑’Ë¡’‡§√◊ËÕßÀ¡“¬ (Wilco-

xon signed ranks test)

º≈°“√»÷°…“
®“°º≈°“√«‘®—¬æ∫«à“°“√„Àâ§–·ππ®“°°“√¥Ÿ√Ÿªμ“

√Ÿª∑’Ë¡’§–·ππ¡“°∑’Ë ÿ¥§◊Õ√Ÿª∑’Ë 5 ÷́Ëß¡’¢π“¥μ“¥”∑’Ë„À≠à

∑’Ë ÿ¥  à«π√Ÿª∑’Ë¡’§–·πππâÕ¬∑’Ë ÿ¥ §◊Õ√Ÿª∑’Ë 1 ´÷Ëß¡’¢π“¥

μ“¥”∑’Ë‡≈Á°∑’Ë ÿ¥

√Ÿª®¡Ÿ°·≈–√‘¡Ωïª“°∑’Ë‰¥â√—∫§–·ππ¡“°∑’Ë ÿ¥§◊Õ√Ÿª

∑’Ë 1 ÷́Ëß¡’¢π“¥ªï°®¡Ÿ°∑’Ë·§∫∑’Ë ÿ¥·≈–¢π“¥√‘¡Ωïª“°≈à“ß

∑’Ë∫“ß∑’Ë ÿ¥ √Ÿª∑’Ë¡’§–·πππâÕ¬∑’Ë ÿ¥ §◊Õ√Ÿª∑’Ë 5 ´÷Ëß¡’¢π“¥

ªï°®¡Ÿ°∑’Ë°«â“ß∑’Ë ÿ¥·≈–¡’¢π“¥√‘¡Ωïª“°≈à“ß∑’ËÀπ“∑’Ë ÿ¥

√Ÿªøíπ √Ÿª∑’Ë¡’§–·ππ¡“°∑’Ë ÿ¥§◊Õ√Ÿª∑’Ë 1 ´÷Ëß¡’°“√

‡√’¬ßμ—«¢Õßøíπ∑’Ëª°μ‘ √Ÿª∑’Ë¡’§–·πππâÕ¬∑’Ë ÿ¥ §◊Õ√Ÿª∑’Ë 5

Table 1 Means and standard deviations of the score of each facial part

Õ«—¬«– √Ÿª∑’Ë «¬¡“°∑’Ë ÿ¥ √Ÿª∑’Ë «¬πâÕ¬∑’Ë ÿ¥

(§à“‡©≈’Ë¬§–·ππ±§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π) (§à“‡©≈’Ë¬§–·ππ±§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π)

μ“ 5 (5.89±2.63) 1 (3.68±2.18)

®¡Ÿ° 1 (5.80±4.44) 5 (3.26±2.36)

√‘¡Ωïª“° 1 (6.84±2.34) 5 (3.32±2.34)

øíπ 1 (7.84±2.02) 5 (2.58±2.14)

§“ß 2 (5.32±2.19) 5 (4.04±2.78)

‚§√ßÀπâ“ 2 (5.89±2.08) 5 (3.47±2.23)

º‘«Àπ—ß 1 (6.70±2.53) 5 (3.34±2.32)

Table 2 Data of the most and the least beautiful photographs of each facial part
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´÷Ëß¡’¥—™π’§«“¡®”‡ªìπ„π°“√√—°…“∑“ß∑—πμ°√√¡®—¥øíπ

‡∑à“°—∫ 9

√Ÿª§“ß·≈–‚§√ßÀπâ“ √Ÿª∑’Ë¡’§–·ππ¡“°∑’Ë ÿ¥§◊Õ√Ÿª

∑’Ë 2 ´÷Ëß¡’¢π“¥§“ß∑’Ë —Èπ°«à“ª°μ‘‡≈Á°πâÕ¬·≈–¡’¢π“¥

‚§√ßÀπâ“∑’Ë‡≈Á°°«à“ª°μ‘‡≈Á°πâÕ¬ √Ÿª∑’Ë¡’§–·πππâÕ¬∑’Ë ÿ¥

§◊Õ√Ÿª∑’Ë 5 ´÷Ëß¡’¢π“¥§“ß∑’Ë¬“«∑’Ë ÿ¥·≈–¢π“¥‚§√ßÀπâ“

∑’Ë¡’¡ÿ¡¢Õß¢“°√√‰°√≈à“ß∑’Ë°«â“ß∑’Ë ÿ¥

√Ÿªº‘«Àπ—ß √Ÿª∑’Ë¡’§–·ππ¡“°∑’Ë ÿ¥§◊Õ√Ÿª∑’Ë 1 ÷́Ëß‡ªìπ

√Ÿª∑’Ë‰¡à¡’ ‘« √Ÿª∑’Ë¡’§–·πππâÕ¬∑’Ë ÿ¥ §◊Õ√Ÿª∑’Ë 5 ´÷Ëß¡’®”π«π

 ‘«¡“°∑’Ë ÿ¥

‚¥¬§à“ ∂‘μ‘∑—ÈßÀ¡¥‡¡◊ËÕ∑¥ Õ∫∑“ß ∂‘μ‘¥â«¬Õ‚π«“

 Õß∑“ß·∫∫ø√’¥·¡π æ∫«à“·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘„π∑ÿ°°≈ÿà¡ (p<0.01) ‡¡◊ËÕ∑¥ Õ∫·μà≈–§à“„π·μà

≈–°≈ÿà¡¥â«¬°“√∑¥ Õ∫«‘≈§ÁÕ°´—π™π‘¥Õ—π¥—∫∑’Ë¡’‡§√◊ËÕßÀ¡“¬

æ∫«à“∑ÿ°§Ÿà„π·μà≈–°≈ÿà¡°Á¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ (p<0.01) ¬°‡«âπ‡æ’¬ß Õß§Ÿà§◊Õ§Ÿà√Ÿª§“ß√Ÿª

∑’Ë 2 ·≈– 3 ·≈–§Ÿà√Ÿª‚§√ßÀπâ“√Ÿª∑’Ë 1·≈– 2 ‡∑à“π—Èπ∑’Ë

‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

∫∑«‘®“√≥å
„πªí®®ÿ∫—ππ’È¬—ß‰¡à¡’°“√°”Àπ¥°Ø‡°≥±å«à“„∫Àπâ“

§π‰∑¬∑’Ë¥Ÿ«à“ «¬π—Èπ§«√¡’≈—°…≥–Õ¬à“ß‰√À√◊Õ¢π“¥¢Õß

·μà≈– à«π«à“‡ªìπ‡∑à“‰√ π‘¬“¡§«“¡ «¬¢Õß·μà≈–∫ÿ§§≈

¡’§«“¡·μ°μà“ß°—π¡“°‰¡à‡À¡◊Õπ°—π ‡ªìπªí®‡®° ‡ªìππ“¡

∏√√¡ ‰¡à¡’¢âÕ°”Àπ¥μ“¬μ—« ¢÷Èπ°—∫ª√– ∫°“√≥å ¡ÿ¡¡Õß

‡æ» ‡™◊ÈÕ™“μ‘ Õ“™’æ ·≈–Õ“¬ÿ

„π à«π¢Õßμ“ æ∫«à“§π‰∑¬ à«π„À≠à™Õ∫μ“∑’Ë¡’

¢π“¥„À≠à ÷́Ëßμ√ß°—∫°“√»÷°…“¢Õß Cunningham3 „πªï

1986 ·≈– Jones6 „πªï 1995 ∑’Ë«à“≈—°…≥–¢Õß„∫Àπâ“∑’Ë

πà“¥÷ß¥Ÿ¥„® μ“μâÕß¡’¢π“¥„À≠à ´÷Ëß®“°¢âÕ¡Ÿ≈¢Õß ¡“§¡

»—≈¬»“ μ√å·Ààßª√–‡∑»‰∑¬ æ∫«à“°“√∑”»—≈¬°√√¡μ°·μàß

·°â‰¢¥«ßμ“ §π à«π„À≠à¡—°π‘¬¡∑”μ“ Õß™—Èπ8 ´÷Ëß®“°

°“√∑”°“√»÷°…“π”√àÕß‚¥¬„ÀâºŸâμÕ∫·∫∫ Õ∫∂“¡¥Ÿ√Ÿªμ“

∑’Ë¡’§«“¡·μ°μà“ß¢Õß§«“¡°«â“ß¢Õß™—ÈπÀπ—ßμ“‡æ‘Ë¡¢÷Èπ®“°

°“√‡≈’¬π·∫∫°“√∑”μ“ Õß™—Èπ æ∫«à“ºŸâμÕ∫·∫∫ Õ∫∂“¡

 à«π„À≠à‰¡à‡ÀÁπ§«“¡·μ°μà“ß ·μàæ∫«à“·∑â®√‘ß·≈â« ‘Ëß∑’Ë∑”

„Àâ‡ÀÁπ∂÷ß§«“¡·μ°μà“ß¢Õß¢π“¥μ“§◊Õ ¢π“¥¢Õßμ“¥”

´÷Ëß„π°“√∑”μ“ Õß™—Èπ ·∑â®√‘ß·≈â«Õ“®‡ªìπ‡æ’¬ß°“√∑”„Àâ

¡Õß‡ÀÁπμ“¥”¡“°¢÷Èπ„π·π«¥‘Ëß ®÷ß¥Ÿ‡À¡◊Õπ«à“μ“¥”¡’¢π“¥

‚μ¢÷Èπ „π∑”πÕß‡¥’¬«°—π ¡—¬π‘¬¡ (fashion) °“√„ à‡≈π å

 —¡º— ∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß°«â“ß°«à“ª°μ‘ (big eye) ´÷Ëß

∑”„Àâμ“¥”¥Ÿ°«â“ß¢÷Èπ„π·π«πÕπ ∑—Èß Ê ∑’Ë·∑â®√‘ß·≈â«√–¬–

√–À«à“ß‡ª≈◊Õ°μ“∫π·≈–≈à“ß¡’¢π“¥‡∑à“‡¥‘¡°Á∑”„Àâμ“¥Ÿ «¬

¢÷Èπ‰¥â

®¡Ÿ° æ∫«à“§π à«π„À≠à™Õ∫ªï°®¡Ÿ°∑’Ë·§∫¡“°°«à“

ªï°®¡Ÿ°°«â“ß ÷́Ëßμ√ß°—∫°“√»÷°…“¢Õß Cunningham3 „π

ªï 1986 ·≈– Jones6 „πªï1995 ∑’Ë«à“≈—°…≥–¢Õß„∫Àπâ“

∑’Ëπà“¥÷ß¥Ÿ¥„® §«√¡’ªï°®¡Ÿ°·§∫ ¥—ßπ—Èπ°“√∑”»—≈¬°√√¡

®÷ß¡—°≈¥¢π“¥ªï°®¡Ÿ°„Àâ·§∫≈ß8 πÕ°®“°¢π“¥¢Õßªï°®¡Ÿ°

·≈â«§«“¡‚¥àß¢Õß —π®¡Ÿ°°Á¡’º≈μàÕ§«“¡ «¬ß“¡¢Õß„∫Àπâ“

‡™àπ°—π ·μà„π°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“‡©æ“–„∫Àπâ“

¥â“πμ√ß‡∑à“π—Èπ®÷ß‰¡à‰¥â»÷°…“„πª√–‡¥Áπ§«“¡‚¥àß¢Õß —π

®¡Ÿ°´÷ËßμâÕß¡Õß®“°¥â“π¢â“ß¢Õß„∫Àπâ“

√‘¡Ωïª“° ®“°°“√»÷°…“¢Õß Jones6 „πªï 1995

·≈– Sforza10 ·≈–§≥–„πªï 2009 æ∫«à“≈—°…≥–¢Õß

„∫Àπâ“∑’Ëπà“¥÷ß¥Ÿ¥„® √‘¡Ωïª“°§«√¡’≈—°…≥–Àπ“„À≠à ·≈–

Õ«∫Õ‘Ë¡ ´÷Ëßμ√ß°—π¢â“¡°—∫°“√∑”»—≈¬°√√¡∑’Ë√‘¡Ωïª“° à«π

„À≠à„π§π‰∑¬ ¡—°‡ªìπ°“√μ°·μàß√‘¡Ωïª“°„Àâ∫“ß≈ß8

¥—ßπ—Èπ®–‡ÀÁπ«à“‡™◊ÈÕ™“μ‘¡’º≈μàÕ§«“¡™Õ∫Õ«—¬«–∫π„∫Àπâ“

Õ’°∑—Èß°“√∂Õπøíπ‡æ◊ËÕ°“√®—¥øíππ—Èπ „π∫“ß°“√»÷°…“∫àß«à“

Õ“®∑”„Àâ √‘¡Ωïª“°∫“ß≈ß‡≈Á°πâÕ¬11 ·μà‡π◊ËÕß®“°§π‰∑¬

¡—°™Õ∫√‘¡Ωïª“°∑’Ë¡’≈—°…≥–∫“ßÕ¬Ÿà·≈â«®÷ß‰¡àπà“®–‡ªìπªí≠À“

 ”À√—∫§π‰∑¬ ·μà„πºŸâªÉ«¬™“«μ–«—πμ°∑’Ë√—∫°“√√—°…“∑“ß

∑—πμ°√√¡®—¥øíπ ∑—πμ·æ∑¬åÕ“®μâÕß§”π÷ß∂÷ßªí®®—¬¥—ß°≈à“«

¥â«¬

øíπ æ∫«à“§π à«π„À≠à™Õ∫øíπ∑’Ë¡’°“√‡√’¬ßμ—«∑’Ëª°μ‘

·≈–‰¡à™Õ∫¡“°¢÷Èπ‡√’¬ßμ“¡≈”¥—∫∑’Ë¥—™π’§«“¡®”‡ªìπ„π°“√

√—°…“∑“ß∑—πμ°√√¡®—¥øíπ∑’Ë‰¥â»÷°…“‰«â9 πÕ°®“°°“√‡√’¬ß

μ—«¢Õßøíπ·≈â«°Á¬—ß¡’ªí®®—¬Õ◊Ëπ Ê ∑’Ë¡’º≈μàÕ§«“¡ «¬ß“¡

‡™àπ √Ÿª√à“ß¢Õßøíπ  ’ ¢π“¥ ‡ªìπμâπ „π°“√»÷°…“§√—Èßπ’È

„™â¥—™π’§«“¡®”‡ªìπ„π°“√√—°…“¢Õß∑“ß∑—πμ°√√¡®—¥øíπ

´÷Ëß®–·μ°μà“ß°—π‰ªμ“¡√–¥—∫§«“¡√ÿπ·√ß¢Õß°“√‡√’¬ßμ—«

¢Õßøíπ‡∑à“π—Èπ ‰¡à‰¥â»÷°…“„πª√–‡¥Áπ √Ÿª√à“ß  ’ ·≈–¢π“¥

¢Õßøíπ ‡ªìπ∑’Ëπà“ —ß‡°μÿ«à“„π°“√ √â“ß√Ÿª„π·∫∫ Õ∫∂“¡

ºŸâ«‘®—¬π”√Ÿªøíπ®“°°“√»÷°…“‡√◊ËÕß¥—™π’§«“¡®”‡ªìπ„π°“√

√—°…“∑“ß∑—πμ°√√¡®—¥øíπ¡“´âÕπ‡¢â“°—∫‡®â“¢Õß√ŸªÀπâ“
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„π·∫∫ Õ∫∂“¡ Õ“®∑”„Àâ¥Ÿ‰¡à‡ªìπ∏√√¡™“μ‘ ´÷ËßÕ“® àßº≈

μàÕ°“√μÕ∫·∫∫ Õ∫∂“¡¢ÕßºŸâ‡¢â“√à«¡«‘®—¬‰¥â

§“ß æ∫«à“§π‰∑¬ à«π„À≠à™Õ∫§“ß —Èπ°«à“ª°μ‘

‡≈Á°πâÕ¬ ‚¥¬‰¡à™Õ∫§“ß∑’Ë¬“«¡“°∑’Ë ÿ¥ ®“°º≈°“√»÷°…“

¢Õß °ÿ≈‡μ’¬«12 ·≈–§≥– §“ß‡ªìπ à«π∑’Ë§π à«π„À≠à„Àâ

§«“¡ ”§—≠„π‡√◊ËÕß§«“¡ «¬ß“¡∫π„∫Àπâ“πâÕ¬∑’Ë ÿ¥ °“√

»÷°…“§√—Èßπ’È»÷°…“‡©æ“–„∫Àπâ“¥â“πμ√ß·≈–æ∫«à“ºŸâμÕ∫
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π‘¬¡‡ √‘¡‡æ◊ËÕ„Àâ§“ß¥Ÿ°≈¡¡π·≈–¡’≈Ÿ°§“ßßÕπ¢÷Èπ8 ´÷Ë ß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß «‘‡»…»‘√‘·≈–§≥–4 ∑’Ëæ∫«à“

„∫Àπâ“¢ÕßÀ≠‘ßß“¡‰∑¬¡’°√–¥Ÿ°§“ß§àÕπ¢â“ß¬◊Ëπ ≈—°…≥–

§“ß®“°√Ÿª„∫Àπâ“¥â“π¢â“ßπ’ÈÕ“®μâÕß»÷°…“‡æ‘Ë¡‡μ‘¡„π°“√

»÷°…“μàÕ‰ª πÕ°®“°π’È‡√◊ËÕß§«“¡‡√’¬«¢Õß§“ß‡ªìπÕ’°

ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈μàÕ§«“¡ «¬ß“¡¢Õß„∫Àπâ“‡™àπ°—π ´÷Ëß
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‡√◊ËÕß§«“¡‡√’¬«¢Õß§“ß ¥—ßπ—ÈπÕ“®μâÕß»÷°…“‡æ‘Ë¡‡μ‘¡„π

°“√»÷°…“μàÕ‰ª „π°“√√—°…“∑“ß∑—πμ°√√¡®—¥øíπ °“√„™â

‡§√◊ËÕß¡◊ÕÕÕ√å‚∑æ‘¥‘° å¢Õß¢“°√√‰°√„π‡™‘ßÀπâ“∑’Ë (Func-

tional jaw orthopaedic appliance) ‡¡◊ËÕ„ à‡§√◊ËÕß¡◊Õ·≈â«

®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‡ âπ°√Õ∫ (outline) ¢Õß

‚§√ßÀπâ“∑—π∑’ ∂÷ß·¡â«à“„πªí®®ÿ∫—π¬—ß‰¡à “¡“√∂ √ÿª‰¥â

™—¥‡®π«à“ º≈°“√√—°…“¢Õß‡§√◊ËÕß¡◊Õ™π‘¥π’È®–§ßμ—«À√◊Õ‰¡à

∑—πμ·æ∑¬å®—¥øíπ°Á§«√„™â§«“¡√–¡—¥√–«—ß„π°“√‡æ‘Ë¡§«“¡

¬“«¢Õß§“ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡¥Á°À≠‘ß ‡æ◊ËÕ„Àâ‰¥âº≈

‡≈‘»∑—Èß∑“ß¥â“π°“√„™âß“π·≈–§«“¡ «¬ß“¡

‚§√ßÀπâ“®“°°“√»÷°…“¢Õß Sforza10 ·≈–§≥–

„πªï 2009 ∑’Ë«à“≈—°…≥–„∫Àπâ“∑’Ëπà“¥÷ß¥Ÿ¥„®®–¡’≈—°…≥–

°≈¡ ´÷Ëßμ√ß°—π¢â“¡°—∫º≈„π°“√»÷°…“π’È´÷Ëßæ∫«à“§π à«π

„À≠àπ‘¬¡‚§√ßÀπâ“∑’Ë‚§√ß¡’¡ÿ¡¢Õß¢“°√√‰°√≈à“ß∑’Ë·§∫

‚¥¬¡—°∑”»—≈¬°√√¡μ—¥°√“¡∑’Ë¡ÿ¡°√“¡·≈–°“√°√Õ‚Àπ°

·°â¡‡æ◊ËÕ„Àâ‚§√ßÀπâ“¥Ÿ‡√’¬«¢÷Èπ8

º‘«Àπâ“ æ∫«à“§π à«π„À≠à™Õ∫º‘«∑’Ë‡π’¬π‡√’¬∫ª√“»-

®“° ‘« ‚¥¬¡—°®–∑”»—≈¬°√√¡‡æ◊ËÕ„Àâ„∫Àπâ“‡π’¬π‡√’¬∫

‰¡à¡’ ‘«·≈–√‘È«√Õ¬μà“ß Ê8 Õ¬à“ß‰√°Áμ“¡¬—ß¡’ß“π«‘®—¬∑“ß

∑—πμ°√√¡§àÕπ¢â“ßπâÕ¬∑’Ë„Àâ§«“¡ ”§—≠·≈–‡ª√’¬∫‡∑’¬∫

≈”¥—∫§«“¡ «¬ß“¡¢Õßº‘«Àπâ“°—∫√‘¡Ωïª“°·≈–øíπ

º≈°“√»÷°…“π’Èπà“®– “¡“√∂π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈

„π°“√»÷°…“∂÷ß≈”¥—∫§«“¡ ”§—≠¢Õß à«πμà“ß Ê ∫π„∫Àπâ“

μàÕ‰ª‰¥â ·≈–π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√·π–π”À√◊Õ«“ß·ºπ

°“√√—°…“ºŸâªÉ«¬∑’Ë„Àâ§«“¡ ”§—≠°—∫‡√◊ËÕß§«“¡ «¬ß“¡‰¥â

„π°“√»÷°…“§√—Èßπ’ÈºŸâμÕ∫·∫∫ Õ∫∂“¡¡’ªí®®—¬∑“ß¥â“πÕ“¬ÿ

Õ“™’æ °“√»÷°…“  —≠™“μ‘·μ°μà“ß°—π§àÕπ¢â“ß¡“° ¥—ßπ—Èπ

À“°μâÕß°“√∑”ß“π«‘®—¬‡æ‘Ë¡‡μ‘¡§«√§«∫§ÿ¡„ÀâºŸâμÕ∫·∫∫

 Õ∫∂“¡§«√‡ªìπ°≈ÿà¡‡¥’¬«°—π‡æ◊ËÕ„Àâº≈°“√»÷°…“ÕÕ°¡“

πà“‡™◊ËÕ∂◊Õ¡“°∑’Ë ÿ¥

°“√»÷°…“§√—Èßπ’ÈºŸâμÕ∫·∫∫ Õ∫∂“¡ à«π„À≠à¡’Õ“¬ÿ

‡©≈’Ë¬ 37 ªï ‚¥¬°√–®“¬√–À«à“ß 20-62 ªï °“√»÷°…“
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Abstract:

Objective: To study the chief complaints, diagnoses, primary and emergeny

treatments in a group of Thai dental patients at Faculty of Dentistry,

Mahidol University, 2008.

Materials and Methods: One thousand seven hundred and twenty four

dental chart records were collected to study retrospectively. Data on age,

gender, chief complaints, diagnoses, primary and emergency treatments

were recorded and analyzed.

Result: 1,724 dental patients, 559 (32.4%) were men and 1,165 (67.6%)

were women. Age range was between 11-87 years with an average of

43.9±15.4 years. The most common chief complaint was toothache

(27.8%) followed by sensitive teeth (21.8%) and broken restorations

(16.1%). The most common diagnosis was irreversible pulpitis with/

without apical periodontitis (16.6%), followed by tooth wear and fracture

of tooth (11.3%) and defective restoration/improper restoration

(10.3%). The most common primary and emergeny treatment was

operative treatment (49.8%), followed by endodontic treatment (32.3%)

and periodontal treatment (8.9%).

Conclusion: Common problems of dental patients were dental caries and

pulpal diseases. Regular primary and emergency treatments were operative

and endodontic treatment which were consistent with chief complaints

and diagnoses. This study suggested that dental caries is the main

problem of dental patients. Dental treatment and proper preventive care

will lead to good oral hygiene of dental patients.

Key words: dental patient; chief complaint; diagnosis; primary and emer-

gency treatment
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∫∑π”
®“°º≈°“√ ”√«®¢Õß°Õß∑—πμ “∏“√≥ ÿ¢ªï 2549-

2550 æ∫«à“  “‡Àμÿ ”§—≠∑’Ë§π‰∑¬¡“æ∫∑—πμ·æ∑¬å§◊Õ

°“√¡’øíπºÿ ª«¥øíπ·≈–¡’À‘πªŸπ „π‡¥Á°°≈ÿà¡‡¬“«™π®–

æ∫«à“‡¥Á° à«π„À≠à®–‡√‘Ë¡¡’ª√– ∫°“√≥å°“√‡ªìπ‚√§øíπºÿ

‚¥¬¡’Õ—μ√“°“√‡°‘¥‚√§√âÕ¬≈– 66.33 πÕ°®“°π’È√âÕ¬≈–

37.6 ·≈–√âÕ¬≈– 84.2 ¢Õß°≈ÿà¡«—¬∑”ß“π·≈–ºŸâ ŸßÕ“¬ÿ‡ªìπ

‚√§ª√‘∑—πμå ·≈–¡’Õ—μ√“¢ÕßºŸâ∑’Ë¡’°“√ Ÿ≠‡ ’¬øíπ„π™àÕßª“°

 Ÿß∂÷ß√âÕ¬≈– 82.81 °“√ª√–‡¡‘πÕ“°“√ ”§—≠´÷ËßÀ¡“¬∂÷ß

§”æŸ¥¢ÕßºŸâªÉ«¬∑’Ë∫àß∫Õ°∂÷ß§«“¡º‘¥ª°μ‘„π™àÕßª“°∑’Ë‡°‘¥¢÷Èπ

∑”„Àâ¡“æ∫∑—πμ·æ∑¬å2 ‡ªìπ à«πÀπ÷Ëß¢Õß°“√ª√–‡¡‘π

§«“¡μâÕß°“√°“√√—°…“∑“ß∑—πμ°√√¡ ·≈–π”‰ª Ÿà°“√

«‘π‘®©—¬ ·≈–°“√√—°…“∑’Ë‡À¡“– ¡ ÷́ËßºŸâªÉ«¬·μà≈–√“¬¡“æ∫

∑—πμ·æ∑¬å¥â«¬Õ“°“√ ”§—≠∑’Ë·μ°μà“ß°—π ®“°°“√»÷°…“

∑’Ëºà“π¡“æ∫«à“ ºŸâªÉ«¬¡“æ∫∑—πμ·æ∑¬å¥â«¬Õ“°“√ª«¥øíπ

‡ªìπÕ—π¥—∫·√° √âÕ¬≈– 17.9-60.6 √Õß≈ß¡“§◊Õ Õ“°“√

‡ ’¬«øíπ «— ¥ÿÕÿ¥À≈ÿ¥ øíπ‡ªìπ√Ÿ øíπ·μ° øíπÀ—° ‡Àß◊Õ°∫«¡

‡§’È¬«Õ“À“√‰¡à –¥«° ·≈–øíπª≈Õ¡™”√ÿ¥3-10 ´÷Ëß Õ¥§≈âÕß

°—∫°“√»÷°…“¢Õß Al-asfour.4 æ∫«à“°“√«‘π‘®©—¬∑’Ëæ∫„π

ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“©ÿ°‡©‘π∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ ‚√§‡π◊ÈÕ‡¬◊ËÕ

„πÕ—°‡ ∫º—π°≈—∫‰¡à‰¥â·≈–/À√◊Õ°“√μ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ„π

(irreversible pulpitis/pulp necrosis) √âÕ¬≈– 36.2 √Õß

≈ß¡“§◊Õ ‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¥â·≈–/À√◊Õ‚√§øíπºÿ

(reversible pulpitis/deep caries) √âÕ¬≈– 13.9 Ωïª√‘∑—πμå

(periodontal abscess) √âÕ¬≈– 13.2 ·≈– øíπ‰¥â√—∫Õÿ∫—μ‘‡Àμÿ

(traumatized tooth) √âÕ¬≈– 7.9 μ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫

°“√»÷°…“¢Õß Buchanan ·≈–§≥–12 ÷́Ëßæ∫«à“°“√«‘π‘®©—¬

∑’Ëæ∫¡“°∑’Ë ÿ¥„πºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“©ÿ°‡©‘π§◊Õ ‚√§

‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¡à‰¥â ·≈–‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°

øíπÕ—°‡ ∫‡©’¬∫æ≈—π (acute apical periodontitis) √âÕ¬≈–

52.4 √Õß≈ß¡“§◊Õ ¿“«–‡π◊ÈÕøíπ‰«‡°‘π (dentin hypersen-

sitivity) ·≈– ‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¥â √âÕ¬≈– 32.1

®–‡ÀÁπ‰¥â«à“°“√«‘π‘®©—¬‚√§  Õ¥§≈âÕß°—∫Õ“°“√ ”§—≠

·≈–°“√«‘π‘®©—¬∑’Ë∂Ÿ°μâÕß®–π”‰ª Ÿà°“√√—°…“‡∫◊ÈÕßμâπ·≈–

©ÿ°‡©‘π∑’Ë‡À¡“– ¡ ®“°°“√»÷°…“∑’Ëºà“π¡“æ∫ °“√∫”∫—¥

©ÿ°‡©‘π‡ªìπ°“√√—°…“§≈Õß√“°øíπ¡“°∑’Ë ÿ¥ √âÕ¬≈– 23.6-

49.0 √Õß≈ß¡“§◊Õ °“√Õÿ¥øíπ √—°…“‚√§ª√‘∑—πμå ·≈–·°â‰¢

øíπª≈Õ¡3,5,7-11  à«π°“√»÷°…“„πºŸâªÉ«¬°≈ÿà¡Õ“¬ÿ‰¡à‡°‘π

16 ªï æ∫«à“ºŸâªÉ«¬¡“æ∫∑—πμ·æ∑¬å¥â«¬Õ“°“√ ª«¥øíπ¡“°

‡ªìπÕ—π¥—∫Àπ÷Ëß√Õß≈ß¡“§◊Õ øíπºÿ ·≈– øíπ‰¥â√—∫Õÿ∫—μ‘‡Àμÿ

°“√√—°…“©ÿ°‡©‘π∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ °“√√—°…“‚√§∑’Ë‡°’Ë¬«¢âÕß

°—∫øíπºÿ (caries-related problem) √âÕ¬≈– 74 ·≈– °“√

√—°…“øíπ∑’Ë‰¥â√—∫Õÿ∫—μ‘‡Àμÿ (traumatic dental injury) √âÕ¬≈–

1313,14 ´÷Ëß°“√»÷°…“¢âÕ¡Ÿ≈¥—ß°≈à“« ¬—ß‰¡à¡’„πª√–‡∑»‰∑¬

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ß¢âÕ¡Ÿ≈Õ“°“√ ”§—≠

°“√«‘π‘®©—¬ ·≈–°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π ∑’Ë§≥–

∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ æ.». 2551 ¢âÕ¡Ÿ≈

‡À≈à“π’È ™à«¬∫àß∫Õ°∂÷ß§«“¡μâÕß°“√°“√√—°…“∑“ß∑—πμ°√√¡

¢ÕßºŸâªÉ«¬ ÷́Ëß‡ªìπ ‘Ëß®”‡ªìπ„π°“√«“ßπ‚¬∫“¬¢ÕßÀπà«¬ß“π

·≈–√Õß√—∫°“√·°â‰¢ªí≠À“∑“ß∑—πμ ÿ¢¿“æÕ¬à“ß‡æ’¬ßæÕ

μàÕ§«“¡μâÕß°“√¢Õßª√–™“™π °“√√—°…“©ÿ°‡©‘π∑’Ë¡’

ª√– ‘∑∏‘¿“æ Õ¥§≈âÕß°—∫Õ“°“√ ”§—≠ ·≈–°“√«‘π‘®©—¬

‚√§®–™à«¬·°âªí≠À“„π‡∫◊ÈÕßμâπ„Àâ°—∫ºŸâªÉ«¬  àßº≈„ÀâºŸâªÉ«¬

‡°‘¥§«“¡ª√–∑—∫„®„π°“√∫√‘°“√ ·≈–‡ªìπ®ÿ¥‡√‘Ë¡μâπ„π

°“√¥Ÿ·≈√—°…“ ÿ¢¿“æ™àÕßª“°∑’Ë‡À¡“– ¡μàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“
«‘∏’°“√‡°Á∫μ—«Õ¬à“ß

§—¥‡≈◊Õ°·øÑ¡‡«™√–‡∫’¬π∑—ÈßÀ¡¥¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫

°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑“ß∑—πμ√√¡ ‚¥¬π—°»÷°…“

∑—πμ·æ∑¬å ·≈–∑—πμ·æ∑¬å ≥ §≈‘π‘°μà“ß Ê ‰¥â·°à §≈‘π‘°

∫”∫—¥‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑’Ë√—°…“‚¥¬π—°»÷°…“∑—πμ·æ∑¬å

™—Èπªï∑’Ë 6 ·≈– ∑—πμ·æ∑¬å —ß°—¥‚§√ß°“√®—¥μ—Èß‚√ßæ¬“∫“≈

∑—πμ°√√¡ §≈‘π‘°À≈—ßª√‘≠≠“ “¢“∑—πμ°√√¡ª√–¥‘…∞å

§≈‘π‘°À≈—ßª√‘≠≠“ “¢“«‘∑¬“‡Õπ‚¥¥Õπμå §≈‘π‘°

À≈—ßª√‘≠≠“ “¢“∑—πμ°√√¡À—μ∂°“√ §≈‘π‘°À≈—ßª√‘≠≠“

 “¢“ª√‘∑—πμ«‘∑¬“ §≈‘π‘°‡«™»“ μ√å™àÕßª“° §≈‘π‘°

»—≈¬»“ μ√å™àÕßª“° ·≈–§≈‘π‘°∑—πμ°√√¡∫¥‡§’È¬« ¢Õß

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ ¬°‡«âπ§≈‘π‘°

∑—πμ°√√¡æ‘‡»… ·≈–§≈‘π‘°∑—πμ°√√¡ ”À√—∫‡¥Á° „πªï

2551 ®”π«π∑—Èß ‘Èπ 1,724 √“¬

°“√∫—π∑÷°¢âÕ¡Ÿ≈

∫—π∑÷°¢âÕ¡Ÿ≈®“°·øÑ¡‡«™√–‡∫’¬π ‰¥â·°à ‡æ» Õ“¬ÿ

§≈‘π‘°∑’Ë√—∫°“√√—°…“ Õ“°“√ ”§—≠ °“√«‘π‘®©—¬ ·≈–°“√

√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π ¢ÕßºŸâªÉ«¬·μà≈–√“¬≈ß„π·∫∫
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∫—π∑÷°¢âÕ¡Ÿ≈ ‚¥¬„™â‚ª√·°√¡ SPSS version 11.5

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àåº≈‚¥¬„™â ∂‘μ‘‡™‘ßæ√√≥π“ ‚¥¬√“¬ß“πº≈

‡ªìπ√âÕ¬≈–

º≈°“√»÷°…“
º≈°“√»÷°…“¢âÕ¡Ÿ≈®“°·øÑ¡‡«™√–‡∫’¬π®”π«π

1,724 √“¬ æ∫«à“ ºŸâªÉ«¬‡ªìπ‡æ»™“¬ 559 √“¬ (√âÕ¬≈–

32.4) ‡æ»À≠‘ß 1,165 √“¬ (√âÕ¬≈– 67.6) ºŸâªÉ«¬¡’Õ“¬ÿ

√–À«à“ß 11-87 ªï Õ“¬ÿ‡©≈’Ë¬ 43.9±15.4 ªï „π®”π«ππ’È

¡’ºŸâªÉ«¬„À¡à 1,089 √“¬ (√âÕ¬≈– 63.2) ºŸâªÉ«¬‡°à“

635 √“¬ (√âÕ¬≈– 36.8) ºŸâªÉ«¬„À¡à∑’Ë‰¥â√—∫°“√√—°…“

‡∫◊ÈÕßμâπ©ÿ°‡©‘π §‘¥‡ªìπ√âÕ¬≈– 27.4 ¢ÕßºŸâªÉ«¬„À¡à∑—ÈßÀ¡¥

3,980 √“¬ ∑’Ë‡≈◊Õ°√—°…“∑’Ë§≈‘π‘°°≈“ß ºŸâªÉ«¬‰¥â√—∫°“√

√—°…“‡∫◊ÈÕßμâπ©ÿ°‡©‘π∑’Ë§≈‘π‘°μà“ß Ê ¡’¥—ßπ’È §≈‘π‘°∫”∫—¥

‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑’Ë√—°…“‚¥¬ π—°»÷°…“∑—πμ·æ∑¬å ™—Èπ

ªï∑’Ë 6 ®”π«π 819 √“¬ (√âÕ¬≈– 47.5) §≈‘π‘°∫”∫—¥

‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑’Ë√—°…“‚¥¬∑—πμ·æ∑¬å —ß°—¥‚§√ß°“√

®—¥μ—Èß‚√ßæ¬“∫“≈∑—πμ°√√¡®”π«π 711 √“¬ (√âÕ¬≈–

41.2) §≈‘π‘°À≈—ßª√‘≠≠“ “¢“∑—πμ°√√¡ª√–¥‘…∞å®”π«π

82 √“¬ (√âÕ¬≈– 4.8) §≈‘π‘°À≈—ßª√‘≠≠“ “¢“«‘∑¬“

‡Õπ‚¥¥Õπμå®”π«π 70 √“¬ (√âÕ¬≈– 4.1) §≈‘π‘°À≈—ß

ª√‘≠≠“ “¢“∑—πμ°√√¡À—μ∂°“√®”π«π 1 √“¬ (√âÕ¬≈–

0.1) §≈‘π‘°À≈—ßª√‘≠≠“ “¢“ª√‘∑—πμ«‘∑¬“®”π«π 22 √“¬

(√âÕ¬≈– 1.3) §≈‘π‘°‡«™»“ μ√å™àÕßª“°®”π«π 7 √“¬

(√âÕ¬≈– 0.4) §≈‘π‘°»—≈¬»“ μ√å™àÕßª“°®”π«π 10 √“¬

(√âÕ¬≈– 0.6) ·≈–§≈‘π‘°∑—πμ°√√¡∫¥‡§’È¬«®”π«π 2 √“¬

(√âÕ¬≈– 0.1)

Õ“°“√ ”§—≠

®“°°“√»÷°…“æ∫«à“ ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“‡∫◊ÈÕßμâπ

·≈–©ÿ°‡©‘π ¡’Õ“°“√ ”§—≠∑’Ëæ∫¡“°Õ—π¥—∫·√°§◊Õ Õ“°“√

ª«¥øíπ 480 √“¬ (√âÕ¬≈– 27.8) √Õß≈ß¡“§◊Õ Õ“°“√

‡ ’¬«øíπ 375 √“¬ (√âÕ¬≈– 21.8) «— ¥ÿÕÿ¥‡°à“¡’ªí≠À“

278 √“¬ (√âÕ¬≈– 16.1) øíπ‡ªìπ√Ÿ øíπ‡ª≈’Ë¬π ’ 196 √“¬

(√âÕ¬≈– 11.4) ·≈– øíπ ÷° øíπ·μ° 144 √“¬ (√âÕ¬≈–

8.4) μ“¡≈”¥—∫ (μ“√“ß∑’Ë1) ®“°μ“√“ß®–‡ÀÁπ«à“ºŸâªÉ«¬

‡°◊Õ∫∑ÿ°°≈ÿà¡Õ“¬ÿ ¡’Õ“°“√ ”§—≠§◊Õ ª«¥øíπ ¡“°∑’Ë ÿ¥

¬°‡«âπºŸâªÉ«¬°≈ÿà¡Õ“¬ÿ 60-69 ªï ¡’Õ“°“√‡ ’¬«øíπ¡“°∑’Ë ÿ¥

·≈– ºŸâªÉ«¬°≈ÿà¡Õ“¬ÿ¡“°°«à“ 70 ªï ¡’Õ“°“√ ”§—≠§◊Õ «— ¥ÿ

Õÿ¥øíπ™”√ÿ¥ ¡“°∑’Ë ÿ¥

°“√«‘π‘®©—¬

®“°°“√»÷°…“æ∫«à“ ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“‡∫◊ÈÕßμâπ

·≈–©ÿ°‡©‘π ¡’°“√«‘π‘®©—¬‚√§∑’Ëæ∫¡“° 5 Õ—π¥—∫·√°§◊Õ

            Õ“°“√ ”§—≠, n (%)

Õ“¬ÿ (ªï) ‡ ’¬«øíπ øíπ‡ªìπ√Ÿ «— ¥ÿÕÿ¥øíπ øíπ ÷° ª«¥øíπ ªí≠À“‡√◊ËÕß ªí≠À“‡√◊ËÕß Õ◊Ëπ Ê

øíπ‡ª≈’Ë¬π ’ ™”√ÿ¥  øíπ·μ° ‡Àß◊Õ° øíπª≈Õ¡

πâÕ¬
16(12.4) 35(27.1) 12(9.4) 10(7.8) 48(37.2) 7(5.5) 0 1(0.8)

 °«à“ 20 ªï

20-29 ªï 58(25.0) 25(10.8) 31(13.4) 15(6.5) 83(35.7) 10(4.3) 2(0.9) 8(3.4)

30-39 ªï 58(21.7) 30(11.2) 51(19.0) 23(8.5) 79(29.5) 18(6.7) 5(1.9) 4(1.5)

40-49 ªï 99(24.7) 25(6.2) 74(18.5) 37(9.2) 109(27.2) 28(6.9) 16(4.0) 13(3.1)

50-59 ªï 88(21.6) 42(10.3) 61(15.0) 30(7.4) 110(30.0) 28(6.8) 34(8.4) 15(3.6)

60-69 ªï 49(22.0) 29(13.0) 32(14.3) 24(10.7) 43(19.3) 22(9.8) 21(9.4) 3(1.2)

¡“°
7(11.1) 10(15.9) 17(27.0) 5(8.0) 8(12.7) 8(12.7) 4(6.3) 4(6.3)

°«à“ 70 ªï

√«¡ 375(21.8) 196(11.4) 278(16.1) 144(8.4) 480(27.8) 121(7.0) 82(4.8) 48(2.7)

Table 1 Number and percentage of chief complaints according to age-group (n =1,724)
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‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¡à‰¥â·≈–/À√◊Õ‡π◊ÈÕ‡¬◊ËÕ√Õ∫

ª≈“¬√“°øíπÕ—°‡ ∫ 287 √“¬ (√âÕ¬≈– 16.6) √Õß≈ß¡“

§◊Õøíπ ÷° ·≈– øíπ·μ° (tooth wear and fractured

tooth) 196 √“¬ (√âÕ¬≈– 11.3) «— ¥ÿÕÿ¥øíπ™”√ÿ¥/∫°æ√àÕß

(defective/improper restoration) 177 √“¬ (√âÕ¬≈– 10.3)

‚√§øíπºÿ/øíπºÿ≈÷° (dental caries/deep caries) 175 √“¬

(√âÕ¬≈– 10.2) ·≈–‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¥â (re-

versible pulpitis) 155 √“¬ (√âÕ¬≈– 9.0) μ“¡≈”¥—∫

(√Ÿª∑’Ë 1) °“√«‘π‘®©—¬‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫º—π°≈—∫‰¡à‰¥â·≈–/

À√◊Õ‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπÕ—°‡ ∫ æ∫¡“°∑’Ë ÿ¥„πºŸâªÉ«¬

‡°◊Õ∫∑ÿ°Õ“¬ÿ (√Ÿª∑’Ë 2) ‚√§øíπºÿ (dental caries/deep

caries) æ∫¡“°„πºŸâªÉ«¬Õ“¬ÿμË”°«à“ 20 ªï (√Ÿª∑’Ë 3) °“√

«‘π‘®©—¬‚√§ª√‘∑—πμåÕ—°‡ ∫‡√◊ÈÕ√—ß (chronic periodontitis)

æ∫¡“°∑’Ë ÿ¥„πºŸâªÉ«¬ ŸßÕ“¬ÿ‚¥¬‡©æ“–°≈ÿà¡Õ“¬ÿ¡“°°«à“

70 ªï (√Ÿª∑’Ë 4) ·≈–°“√«‘π‘®©—¬øíπª≈Õ¡™”√ÿ¥/∫°æ√àÕß

(defective/improper prosthesis) æ∫¡“°¢÷Èπ‡¡◊ËÕºŸâªÉ«¬¡’

Õ“¬ÿ¡“°¢÷Èπ (√Ÿª∑’Ë 5)

Fig. 2  Percentage of pulp and periapical tissue diseases according to age-group

Fig. 1  Percentage of patients according to diagnoses
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Fig. 3  Percentage of dental diseases according to age-group

Fig. 5  Percentage of defective/improper prostheses and miscellaneous according to age-group

Fig. 4  Percentage of periodontal diseases according to age-group
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°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π

®“°°“√»÷°…“æ∫«à“°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π

∑’ËºŸâªÉ«¬‰¥â√—∫ 5 Õ—π¥—∫·√°§◊Õ ß“π∑—πμ°√√¡À—μ∂°“√

(operative treatment) ®”π«π 858 √“¬ (√âÕ¬≈– 49.8)

·∫àß‡ªìπ Õÿ¥øíπ Class I 121 √“¬ (√âÕ¬≈– 7) Õÿ¥øíπ

Class II 394 √“¬ (√âÕ¬≈– 22.9) Õÿ¥øíπ Class III 63 √“¬

(√âÕ¬≈– 3.7) Õÿ¥øíπ Class IV 47 √“¬ (√âÕ¬≈– 2.7)

Õÿ¥øíπ Class V 171 √“¬ (√âÕ¬≈– 9.9) ¢—¥«— ¥ÿÕÿ¥ 41 √“¬

(√âÕ¬≈– 2.4) ∑“ “√≈¥Õ“°“√‡ ’¬«øíπ 21 √“¬ (√âÕ¬≈–

1.2) √Õß≈ß¡“§◊Õ ß“π√—°…“§≈Õß√“°øíπ (endodontic

treatment) 557 √“¬ (√âÕ¬≈– 32.3) ·∫àß‡ªìπ °“√∫”∫—¥

©ÿ°‡©‘π√—°…“§≈Õß√“°øíπ°√“¡ 253 √“¬ (√âÕ¬≈– 14.7)

øíπ°√“¡πâÕ¬ 143 √“¬ (√âÕ¬≈– 8.3) øíπÀπâ“ 121 √“¬

(√âÕ¬≈– 7) Õÿ¥øíπ™—Ë«§√“« 50 √“¬ (√âÕ¬≈– 3) πÕ°®“°

π’Èæ∫ß“π√—°…“‚√§ª√‘∑—πμå (periodontal treatment)

154 √“¬ (√âÕ¬≈– 8.9) ß“π∑—πμ°√√¡ª√–¥‘…∞å (pros-

thodontic treatment) 96 √“¬ (√âÕ¬≈– 5.6) ·≈– ß“π

∂Õπøíπ 41 √“¬ (√âÕ¬≈– 2.4) μ“¡≈”¥—∫ (√Ÿª∑’Ë 6)

ºŸâªÉ«¬°≈ÿà¡Õ“¬ÿπâÕ¬°«à“ 20 ªï ¡’°“√√—°…“‡∫◊ÈÕßμâπ©ÿ°‡©‘π

‡ªìπß“π√—°…“§≈Õß√“°øíπ ¡“°∑’Ë ÿ¥  à«π°≈ÿà¡Õ“¬ÿ∑’Ë‡À≈◊Õ

¡’°“√√—°…“‡∫◊ÈÕßμâπ©ÿ°‡©‘π‡ªìπß“π∑—πμ°√√¡À—μ∂°“√

¡“°∑’Ë ÿ¥ (√Ÿª∑’Ë 7)

Fig. 6  Percentage of primary and emergency treatments
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ºŸâªÉ«¬∑’Ë¡“¥â«¬Õ“°“√øíπ·μ° øíπÀ—° øíπ§¡ øíπ ÷° ®”π«π

144 √“¬ ‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ øíπ·μ° À√◊Õ øíπ ÷°

¡“°∑’Ë ÿ¥ 72 √“¬ (√âÕ¬≈– 50) ‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ

·≈–©ÿ°‡©‘π¥â«¬ß“π∑—πμ°√√¡À—μ∂°“√¡“°∑’Ë ÿ¥ 102 √“¬

(√âÕ¬≈– 70.8) μ“¡≈”¥—∫

∫∑«‘®“√≥å
°“√»÷°…“π’È‡°Á∫¢âÕ¡Ÿ≈®“°·øÑ¡ª√–«—μ‘ºŸâªÉ«¬∑—ÈßÀ¡¥

∑’Ë‡¢â“√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑“ß∑—πμ°√√¡ §≥–

∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ „πªï æ.». 2551

∑—ÈßÀ¡¥ ®”π«π 1,724 √“¬ æ∫Õ—μ√“ à«πºŸâªÉ«¬‡æ»À≠‘ß

μàÕ‡æ»™“¬‡ªìπ 2:1 ™à«ßÕ“¬ÿ∑’Ë¡’ºŸâªÉ«¬¡“√—∫°“√√—°…“¡“°

∑’Ë ÿ¥§◊Õ 50-59 ªï ´÷Ëß„πªïπ’È¡’ºŸâªÉ«¬„À¡à∑’Ë¡“√—∫°“√μ√«®

∑’Ë§≈‘π‘°μ√«®æ‘‡§√“–Àå‡æ◊ËÕ√Õ√—∫°“√√—°…“°—∫π—°»÷°…“

∑—πμ·æ∑¬å ·≈–π—°»÷°…“À≈—ßª√‘≠≠“‡ªìπ®”π«π∑—Èß ‘Èπ

3,980 √“¬ „π®”π«ππ’È‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π

®”π«π 1,089 √“¬ §‘¥‡ªìπ√âÕ¬≈– 27.4 ¢ÕßºŸâªÉ«¬„À¡à

∑—ÈßÀ¡¥ ®–‡ÀÁπ«à“¡’ºŸâªÉ«¬„À¡àª√–¡“≥ 1 „π 4 ‡∑à“π—Èπ

∑’Ë‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π πÕ°®“°π—ÈπºŸâªÉ«¬

®–μâÕßÕ¬Ÿà„π√“¬™◊ËÕ√Õ√—∫°“√√—°…“ ·≈–¡’ºŸâªÉ«¬‡°à“∑’ËÕ¬Ÿà„π

√–À«à“ß√Õ°“√√—°…“®”π«π 635 √“¬ (√âÕ¬≈– 36.8) ¡“

Fig. 7  Percentage of primary and emergency treatments according to age-group

°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π·¬°μ“¡ °“√«‘π‘®©—¬

·≈– Õ“°“√ ”§—≠

ºŸâªÉ«¬∑’Ë¡“¥â«¬Õ“°“√ ”§—≠ 5 Õ—π¥—∫·√° ¡’°“√

«‘π‘®©—¬ ·≈–°“√√—°…“‡∫◊ÈÕßμâπ©ÿ°‡©‘π¥—ßπ’È ºŸâªÉ«¬∑’Ë¡“¥â«¬

Õ“°“√ª«¥øíπ ®”π«π 480 √“¬‰¥â√—∫°“√«‘π‘®©—¬ ‡ªìπ

‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕ„π·≈–/À√◊Õ‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ

¡“°∑’Ë ÿ¥ 314 √“¬ (√âÕ¬≈– 65.4) ·≈–‰¥â√—∫°“√√—°…“

‡∫◊ÈÕßμâπ ·≈–©ÿ°‡©‘π¥â«¬ß“π√—°…“§≈Õß√“°øíπ¡“°∑’Ë ÿ¥

336 √“¬ (√âÕ¬≈– 70.0) ºŸâªÉ«¬∑’Ë¡“¥â«¬Õ“°“√‡ ’¬«øíπ

®”π«π 375 √“¬ ‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ ‚√§‡π◊ÈÕ‡¬◊ËÕ„π

Õ—°‡ ∫º—π°≈—∫‰¥â ¡“°∑’Ë ÿ¥ 122 √“¬ (√âÕ¬≈– 32.5)

‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π¥â«¬ß“π∑—πμ°√√¡

À—μ∂°“√¡“°∑’Ë ÿ¥ 293 √“¬ (√âÕ¬≈– 78.1) ºŸâªÉ«¬∑’Ë¡“

¥â«¬Õ“°“√«— ¥ÿÕÿ¥øíπ™”√ÿ¥ ®”π«π 278 √“¬ ‰¥â√—∫°“√

«‘π‘®©—¬‡ªìπ«— ¥ÿÕÿ¥øíπ™”√ÿ¥/∫°æ√àÕß ¡“°∑’Ë ÿ¥ 126 √“¬

(√âÕ¬≈– 45.3) ‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π¥â«¬

ß“π∑—πμ°√√¡À—μ∂°“√¡“°∑’Ë ÿ¥ 208 √“¬ (√âÕ¬≈– 74.8)

ºŸâªÉ«¬∑’Ë¡“¥â«¬°“√¡’øíπ‡ªìπ√Ÿ øíπ‡ª≈’Ë¬π ’ ®”π«π 196 √“¬

‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ ‚√§øíπºÿ ¡“°∑’Ë ÿ¥ 136 √“¬ (√âÕ¬

≈– 69.4) ‰¥â√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π¥â«¬ß“π

∑—πμ°√√¡À—μ∂°“√¡“°∑’Ë ÿ¥ 157 √“¬ (√âÕ¬≈– 80.0)
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√—∫°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π ´÷Ëß™’È„Àâ‡ÀÁπ«à“°“√∫√‘°“√

∑—πμ°√√¡‰¡à§√Õ∫§≈ÿ¡ªí≠À“μà“ßÊ Õ¬à“ß∑—Ë«∂÷ß ‡ªìπ “‡Àμÿ

„Àâ°“√√—°…“∑“ß∑—πμ°√√¡≈à“™â“ÕÕ°‰ª ‰¡à “¡“√∂À¬ÿ¥

¬—Èß°“√¥”‡π‘π¢Õß‚√§‰¥â ºŸâªÉ«¬∑’ËÕ¬Ÿà„π√–À«à“ß√Õ°“√√—°…“

„πß“πμà“ß Ê ‰¥â·°à ß“πÕÿ¥øíπ ·≈– ß“π√—°…“§≈Õß√“°øíπ

√Õ‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ ∂÷ß 3 ªïß“π√—°…“‚√§ª√‘∑—πμå

3 ‡¥◊Õπ ∂÷ß 1 ªï ß“π„ àøíπ 1 ªï ∂÷ß 3 ªï ∑”„ÀâºŸâªÉ«¬

®”π«πÀπ÷Ëß¡’Õ“°“√„π™àÕßª“°·≈–μâÕß¡“√—∫°“√√—°…“

‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π ‚¥¬ºŸâªÉ«¬‰¥â√—∫°“√√—°…“∑’Ë§≈‘π‘°

∫”∫—¥‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π∑’Ë√—°…“‚¥¬ π—°»÷°…“∑—πμ·æ∑¬å

™—Èπªï∑’Ë 6 ¡“°∑’Ë ÿ¥ ́ ÷Ëß‡ªìπ®”π«π∑’Ë„°≈â‡§’¬ß°—∫§≈‘π‘°∫”∫—¥

©ÿ°‡©‘π∑’Ë√—°…“‚¥¬∑—πμ·æ∑¬å —ß°—¥‚√ßæ¬“∫“≈∑—πμ°√√¡

´÷Ëß¡’∑—πμ·æ∑¬å —ß°—¥„π‚√ßæ¬“∫“≈‡æ’¬ß 3 Õ—μ√“

°“√«‘®—¬π’È¡’°“√»÷°…“Õ“°“√ ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬¡“

æ∫∑—πμ·æ∑¬å ´÷Ëß‡ªìπªí≠À“‡√àß¥à«πÀ√◊ÕμâÕß°“√√—∫°“√

√—°…“ °“√∫—π∑÷°Õ“°“√ ”§—≠§«√„°≈â‡§’¬ß°—∫°“√∫√√¬“¬

®“°§”∫Õ°‡≈à“¢ÕßºŸâªÉ«¬‡Õß ‡æ◊ËÕ –∑âÕπªí≠À“¢ÕßºŸâªÉ«¬

Õ¬à“ßμ√ß‰ªμ√ß¡“ À√◊Õ∫àß∫Õ°°“√√—∫√Ÿâªí≠À“¢ÕßºŸâªÉ«¬

√«¡∂÷ßª√–«—μ‘Õ“°“√ ”§—≠‚¥¬≈–‡Õ’¬¥‡æ◊ËÕ™à«¬„π°“√

«‘π‘®©—¬15 ®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬¡“æ∫∑—πμ·æ∑¬å¥â«¬

Õ“°“√ª«¥øíπ¡“°∑’Ë ÿ¥ (√âÕ¬≈– 27.8)  Õ¥§≈âÕß°—∫À≈“¬

°“√»÷°…“∑’Ëºà“π¡“3,4,6,7,8,13,16 Õ“°“√ª«¥øíπÕ“®‡°‘¥‰¥â

®“°À≈“¬ “‡Àμÿ ‡™àπ øíπºÿ øíπ§ÿ¥ ‚√§ª√‘∑—πμå À√◊Õ Õ“®

¡“®“° “‡ÀμÿÕ◊Ëπ Ê ‡™àπ ‚√§¢Õß¢âÕμàÕ¢“°√√‰°√ °≈â“¡‡π◊ÈÕ

∫¥‡§’È¬« ‰´π— Õ—°‡ ∫ (sinusitis) ‡ªìπμâπ Õ“°“√ª«¥øíπ

„πºŸâªÉ«¬·μà≈–√“¬®–¡’ªØ‘°‘√‘¬“μÕ∫ πÕßμàÕ√–¥—∫§«“¡‡®Á∫

ª«¥∑’Ë·μ°μà“ß°—π ∑—Èßπ’È¢÷Èπ°—∫ª√– ∫°“√≥å§«“¡‡®Á∫ª«¥

∑’Ë‡§¬‡°‘¥¢÷Èπ„πÕ¥’μ  ¿“æ√à“ß°“¬ ·≈–Õ“√¡≥å¢≥–π—Èπ17

Õ¬à“ß‰√°Áμ“¡®“°°“√»÷°…“π’Èæ∫«à“Õ“°“√ª«¥øíπ à«π„À≠à

¡’ “‡Àμÿ¡“®“°°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ ·≈–/À√◊Õ

‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ∂÷ß√âÕ¬≈– 79.5 ®“°°“√»÷°…“

¢Õß Bender.18 æ∫«à“≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“¢Õßøíπ∑’Ë‡§¬

¡’Õ“°“√ª«¥√âÕ¬≈– 80 ®–¡’≈—°…≥–¢Õß‡π◊ÈÕ‡¬◊ËÕ„πøíπ

Õ—°‡ ∫‡√◊ÈÕ√—ß √à«¡°—∫°“√μ“¬∫“ß à«π ·≈–√âÕ¬≈– 20

‡π◊ÈÕ‡¬◊ËÕ„πøíπ®–¡’≈—°…≥–¢Õß°“√Õ—°‡ ∫‡≈Á°πâÕ¬ ∂÷ßÕ—°‡ ∫

‡√◊ÈÕ√—ß‚¥¬‰¡à¡’°“√μ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ„π Õ“°“√ª«¥∑’Ë‡°‘¥

®“°‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫®–¡’≈—°…≥–ª«¥®’Í¥ (sharp pain)

„π¢≥–∑’ËÕ“°“√ª«¥∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕª≈“¬

√“°øíπ®–¡’≈—°…≥–ª«¥μ◊ÈÕÊ (dull pain)19  “‡Àμÿ¢Õß

Õ“°“√ª«¥√Õß≈ß¡“§◊Õ‚√§ª√‘∑—πμå (√âÕ¬≈– 12.7) Õ“°“√

ª«¥¡—°®–√ÿπ·√ßπâÕ¬°«à“‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫ ´÷Ëß°“√

«‘π‘®©—¬À“ “‡Àμÿ∑’Ë∂Ÿ°μâÕß §«√´—°ª√–«—μ‘°“√ª«¥Õ¬à“ß

≈–‡Õ’¬¥ ‰¥â·°àª√–«—μ‘‡°’Ë¬«°—∫√–¬–‡«≈“‡√‘Ë¡μâπ¡’§«“¡

º‘¥ª°μ‘ √–¬–‡«≈“°“√¥”‡π‘π¢Õß‚√§ §«“¡∂’Ë¢ÕßÕ“°“√

ª«¥∑’Ë‡°‘¥¢÷Èπ μ”·Àπàß∑’Ë‡°‘¥Õ“°“√ª«¥ ≈—°…≥–Õ“°“√ª«¥

ªí®®—¬∑’Ë¡’º≈μàÕÕ“°“√ª«¥ Õ“°“√Õ◊Ëπ Ê ∑’Ë‡°’Ë¬«¢âÕß √«¡∂÷ß

°“√√—°…“∑’Ë‰¥â√—∫¡“15 πÕ°®“°°“√ —́°ª√–«—μ‘·≈â«μâÕß¡’°“√

μ√«®∑“ß§≈‘π‘°‰¥â·°à °“√μ√«®øíπ ‡™àπ °“√¥Ÿ °“√‡¢’Ë¬

°“√§≈” °“√‡§“–‡æ◊ËÕª√–‡¡‘π°“√Õ—°‡ ∫∫√‘‡«≥ª≈“¬√“°

‡ªìπμâπ √à«¡°—∫°“√μ√«® ¿“«–ª√‘∑—πμå °“√μ√«®‡æ‘Ë¡‡μ‘¡

Õ◊Ëπ Ê ·≈–°“√∂à“¬¿“æ√—ß ’ ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈Õ¬à“ß‡æ’¬ßæÕ

∑’Ë®–π”‰ª Ÿà°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë‡À¡“– ¡20 ´÷Ëß„π

°“√»÷°…“π’ÈºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥øíπ¡’°“√«‘π‘®©—¬‚√§‡π◊ÈÕ‡¬◊ËÕ

„πÕ—°‡ ∫º—π°≈—∫‰¡à‰¥â·≈–/À√◊Õ‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ

Õ—°‡ ∫¡“°∑’Ë ÿ¥·≈–‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ¡“°∑’Ë ÿ¥

∂÷ß√âÕ¬≈– 70 øíπ∑’Ë‰¥â√—∫°“√∫”∫—¥©ÿ°‡©‘π√—°…“§≈Õß

√“°øíπ¡“°∑’Ë ÿ¥§◊Õøíπ°√“¡ °“√∫”∫—¥Õ“°“√ª«¥øíπ∑’Ë

¡“®“°°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„πøíπ  ‘Ëß ”§—≠μâÕßπ”‡π◊ÈÕ‡¬◊ËÕ

„π∑’Ë¡’°“√Õ—°‡ ∫ÕÕ° ∑”§«“¡ –Õ“¥§≈Õß√“°øíπ „ à¬“

„π‚æ√ßøíπ ‡™àπ ¬Ÿ®’πÕ≈ ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å ‡ªìπμâπ

À≈—ß®“°π—ÈπÕÿ¥™—Ë«§√“«‡æ◊ËÕªÑÕß°—π°“√√—Ë«´÷¡¢Õß‡™◊ÈÕ‚√§

Õ“°“√ª«¥Õ“®‡ªìπ¡“°¢÷Èπ∂â“¬—ß¡’‡π◊ÈÕ‡¬◊ËÕ„π∑’ËÕ—°‡ ∫‡À≈◊Õ

Õ¬Ÿà ‡æ√“–°√–∫«π°“√Õ—°‡ ∫®–·æ√à¢¬“¬‰ª Ÿà∫√‘‡«≥‡π◊ÈÕ

‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ21,22 °“√»÷°…“¢Õß Nyerere ·≈–

§≥–23 æ∫«à“°“√π”‡π◊ÈÕ‡¬◊ËÕ„πÕÕ°®–™à«¬≈¥Õ“°“√ª«¥

„πøíπ°√“¡πâÕ¬∂÷ß√âÕ¬≈– 100 ·≈– √âÕ¬≈– 97.1 „π

øíπ°√“¡„π√“¬∑’Ë¡’Õ“°“√ª«¥¡“°Õ“®¡’°“√®à“¬¬“·°âª«¥

¬“μâ“π°“√Õ—°‡ ∫„Àâ°—∫ºŸâªÉ«¬ ·μà‰¡à®”‡ªìπμâÕß®à“¬¬“

ªØ‘™’«π–„π∑ÿ°°√≥’πÕ°®“°®–¡’°“√μ‘¥‡™◊ÈÕ„π∫√‘‡«≥Õ◊Ëπ

√à«¡¥â«¬24

Õ“°“√ ”§—≠∑’Ëæ∫√Õß≈ß¡“§◊Õ Õ“°“√‡ ’¬«øíπ ÷́Ëß

æ∫∂÷ß√âÕ¬≈– 21.8 „°≈â‡§’¬ß°—∫Õ“°“√ª«¥øíπ ·≈–æ∫

¡“°°«à“°“√»÷°…“¢Õß ‡®π°‘μμ‘«ß»å ·≈–§≥–10 ´÷Ëß»÷°…“

„π°≈ÿà¡ºŸâ ŸßÕ“¬ÿ·≈–æ∫Õ“°“√‡ ’¬«øíπ‰¥â‡æ’¬ß√âÕ¬≈– 4.5

Õ“°“√‡ ’¬«øíπ‡°‘¥®“°À≈“¬ “‡Àμÿ ‰¥â·°à øíπºÿ øíπ√â“«

øíπ ÷° «— ¥ÿÕÿ¥™”√ÿ¥ ‡π◊ÈÕøíπ‡º¬º÷Ëß ‡Àß◊Õ°√àπ ‚√§ª√‘∑—πμå25
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´÷Ëß°“√»÷°…“π’Èæ∫«à“ Õ“°“√‡ ’¬«øíπ¡“®“°‚√§øíπºÿ¡“°

∑’Ë ÿ¥ ·≈–‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ ‚√§‡π◊ÈÕ‡¬◊ËÕ„πÕ—°‡ ∫·∫∫

º—π°≈—∫‰¥â¡“°∑’Ë ÿ¥ (√âÕ¬≈– 32.5) ‡π◊ËÕß®“°‡¡◊ËÕ¡’°“√

≈ÿ°≈“¡¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ À√◊Õ ™’«æ‘… (toxin) ®“°‡™◊ÈÕ

·∫§∑’‡√’¬‡π◊ËÕß®“°øíπºÿ‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ„π ®–∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ

„πÕ—°‡ ∫ ‡¡◊ËÕ¡’°“√°√–μÿâπ®–∑”„Àâ¡’Õ“°“√‡®Á∫·ª≈∫

·≈–Õ“°“√®–À“¬‰ª‡¡◊ËÕπ” ‘Ëß°√–μÿâππ—ÈπÕÕ°26  “‡Àμÿ¢Õß

Õ“°“√‡ ’¬«øíπ√Õß≈ß¡“§◊Õøíπ ÷° ‰¥â·°à §Õøíπ ÷° ·≈–

øíπ ÷°¥â“π∫¥‡§’È¬« ‡¡◊ËÕ‡§≈◊Õ∫øíπ∫“ß≈ß®–∑”„Àâ‡π◊ÈÕøíπ

‡º¬º÷Ëß ‡¡◊ËÕ¡’ ‘Ëß°√–μÿâπ ‡™àπ °“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘ °“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ À√◊Õ·√ß¥—πÕÕ ‚¡μ‘° (osmotic

pressure) ®–∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë‡¢â“ÕÕ°¢Õß¢Õß‡À≈«

¿“¬„πÀ≈Õ¥ΩÕ¬¢Õß‡π◊ÈÕøíπμ“¡∑ƒ…Æ’‰Œ‚¥√‰¥π“¡‘§

(hydrodynamic theory)  àßº≈„Àâ¡’°“√°√–μÿâπª≈“¬

ª√– “∑√—∫§«“¡√Ÿâ ÷°¿“¬„π‡π◊ÈÕ‡¬◊ËÕ„π∑”„Àâ¡’Õ“°“√‡®Á∫

·ª≈∫‡À¡◊Õπ‡¢Á¡·∑ß Õ“°“√‡ ’¬«øíπ®–‡ªìπ¡“°¢÷Èπ‡¡◊ËÕ

¡’§√“∫®ÿ≈‘π∑√’¬å¡“ – ¡∫√‘‡«≥π—Èπ ‡æ√“–®–∑”„Àâ‡°‘¥

°“√ Ÿ≠‡ ’¬·√à∏“μÿ (demineralization) π”‰ª Ÿà¿“«–‡π◊ÈÕøíπ

‡º¬º÷Ëß∑’Ë√ÿπ·√ß¢÷Èπ27 °“√√—°…“Õ“°“√‡ ’¬«øíπ¡’À≈“¬«‘∏’¢÷Èπ

°—∫ “‡Àμÿ¢ÕßÕ“°“√‡ ’¬«øíπ ‰¥â·°à °“√∑“ “√≈¥Õ“°“√

‡ ’¬«øíπ´÷Ëß¡’À≈“¬™π‘¥ ‡™àπ ‚´‡¥’¬¡ø≈ŸÕÕ‰√¥å (sodium

fluoride) ‚ª·μ ‡´’¬¡‰π‡μ√μ (potassium nitrate) ‡ªìπμâπ

°“√∑“ “√μâ“π°“√Õ—°‡ ∫®”æ«°§Õ√åμ‘‚§ ‡μ’¬√Õ¬¥å

(corticosteroid) °“√Õÿ¥øíπ °“√√—°…“§≈Õß√“°øíπ §√Õ∫

øíπ »—≈¬åª√‘∑—πμå °“√„™â‡≈‡™Õ√å (LASER)26,27 ´÷Ëß„π°“√

»÷°…“π’ÈºŸâªÉ«¬‰¥â√—∫°“√Õÿ¥øíπ¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ°“√

√—°…“§≈Õß√“°øíπ ·≈–°“√∑“ “√≈¥Õ“°“√‡ ’¬«øíπ μ“¡

≈”¥—∫

Õ“°“√ ”§—≠∑’Ëæ∫√Õß≈ß¡“‡ªìπÕ—π¥—∫ “¡ §◊Õ «— ¥ÿ

Õÿ¥‡°à“¡’ªí≠À“ ·≈–‡ªìπÕ“°“√ ”§—≠∑’Ëæ∫¡“°‡ªìπÕ—π¥—∫

·√°„πºŸâªÉ«¬°≈ÿà¡Õ“¬ÿ 70 ªï¢÷Èπ‰ª ‚¥¬Õ“°“√ ”§—≠π’È

‰¥â√—∫°“√«‘π‘®©—¬«à“«— ¥ÿÕÿ¥øíπ™”√ÿ¥/«— ¥ÿÕÿ¥øíπ∫°æ√àÕß

¡“°∑’Ë ÿ¥ (√âÕ¬≈– 45.3) ÷́Ëß‡°‘¥‰¥âÀ≈“¬ “‡Àμÿ ‡√‘Ë¡μ—Èß·μà

§«“¡º‘¥æ≈“¥„π¢—ÈπμÕπ°“√Õÿ¥øíπ °“√‡≈◊Õ°„™â«— ¥ÿ ·≈–

°“√§ß ¿“æ¢Õß«— ¥ÿ °“√¥Ÿ·≈√—°…“¢ÕßºŸâªÉ«¬ °“√«‘π‘®©—¬

√Õß≈ß¡“§◊ÕøíπºÿμàÕ®“°«— ¥ÿÕÿ¥‡¥‘¡ (√âÕ¬≈– 24.8) ÷́Ëß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Nick ·≈–§≥–28 ·≈– Mjor ·≈–

Qvist29 ∑’Ëæ∫«à“  “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥§«“¡≈â¡‡À≈«¢Õß«— ¥ÿ

Õÿ¥øíπ §◊Õ øíπºÿ„μâ«— ¥ÿÕÿ¥‡¥‘¡ ¡“°∑’Ë ÿ¥ √âÕ¬≈– 34-70

°“√«‘π‘®©—¬∑’Ëæ∫∫àÕ¬≈”¥—∫∂—¥‰ª§◊Õøíπ∑’Ë‰¥â√—∫°“√∫”∫—¥

©ÿ°‡©‘π√—°…“§≈Õß√“°øíπ∑’Ë‰¥â√—∫°“√Õÿ¥™—Ë«§√“«‰«â·μà¬—ß

‰¡à∂÷ß√“¬™◊ËÕ∑’Ë√Õ°“√√—°…“‡ªìπ®”π«π∂÷ß√âÕ¬≈– 17.3

´÷Ëß‡ªìπ®”π«π¡“°æÕ ¡§«√ ∑—Èßπ’È‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë√Õ√—∫

°“√√—°…“§≈Õß√“°øíπ¡’‡ªìπ®”π«π¡“° √à«¡°—∫∫ÿ§≈“°√

∑’Ë∑”°“√√—°…“¬—ß¡’‰¡à‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√°“√√—°…“

¢ÕßºŸâªÉ«¬ ∑”„ÀâμâÕß√Õ‡«≈“√—∫°“√√—°…“√“°øíπ‡ªìπ‡«≈“

π“π 6 ‡¥◊Õπ ∂÷ß 2 ªï®π‡°‘¥ªí≠À“°—∫øíπ∑’Ë√Õ√—∫°“√

√—°…“¥—ß°≈à“«

°“√»÷°…“π’Èæ∫«à“‚√§ª√‘∑—πμå ·≈– ªí≠À“øíπª≈Õ¡

™”√ÿ¥ ®–æ∫¡“°¢÷Èπ„πºŸâ ŸßÕ“¬ÿ ‚¥¬‡©æ“–ºŸâªÉ«¬Õ“¬ÿ 70 ªï

¢÷Èπ‰ª ¡’°“√«‘π‘®©—¬‚√§ª√‘∑—πμåÕ—°‡ ∫¡“°∑’Ë ÿ¥ μà“ß®“°

ºŸâªÉ«¬°≈ÿà¡Õ◊ËπÊ ∑’Ëæ∫°“√«‘π‘®©—¬‚√§øíπºÿ ·≈– «— ¥ÿÕÿ¥øíπ

™”√ÿ¥/«— ¥ÿÕÿ¥øíπ∫°æ√àÕß¡“°∑’Ë ÿ¥  Õ¥§≈âÕß°—∫°“√»÷°…“

∑’Ëºà“π¡“æ∫‚√§ª√‘∑—πμå¡“°¢÷Èπ„πºŸâ ŸßÕ“¬ÿ10, 30, 31 ‡π◊ËÕß®“°

ºŸâ ŸßÕ“¬ÿ¡’°“√‡ª≈’Ë¬π·ª≈ß ¿“«–√à“ß°“¬ ·≈– ¿“«–™àÕß

ª“° ‡™àπ °“√¡’‚√§∑“ß√–∫∫‡æ‘Ë¡¡“°¢÷Èπ ¡’¬“∑’Ë√—∫ª√–∑“π

ª√–®” ¿Ÿ¡‘§ÿâ¡°—πμË”≈ß °“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢Õßøíπ

Õ«—¬«–ª√‘∑—πμå ‡π◊ÈÕ‡¬◊ËÕÕàÕπ„π™àÕßª“°∫“ß≈ß μâ“π∑“π

·√ß‡ ’¬¥ ’‰¥âπâÕ¬≈ß πÈ”≈“¬πâÕ¬ °“√√—∫√ º‘¥ª°μ‘ §«“¡

 “¡“√∂„π°“√∑”§«“¡ –Õ“¥™àÕßª“°≈¥≈ß‡ªìπμâπ  ‘Ëß

‡À≈à“π’È≈â«π àß‡ √‘¡„Àâ¡’Õπ“¡—¬™àÕßª“°·¬à≈ß  àßº≈„Àâ‡ªìπ

‚√§ª√‘∑—πμåÕ—°‡ ∫¡’§«“¡√ÿπ·√ß¡“°¢÷Èπ32

„π°“√»÷°…“π’È æ∫ºŸâªÉ«¬∑’Ë¡’√Õ¬‚√§‡¬◊ËÕ‡¡◊Õ°™àÕßª“°

·≈–§«“¡º‘¥ª°μ‘¢Õß¢âÕμàÕ¢“°√√‰°√‡ªìπ®”π«ππâÕ¬

‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë¡’ªí≠À“‡À≈à“π’È ®–∂Ÿ° àßμàÕ‡æ◊ËÕ√—∫°“√√—°…“

∑—π∑’∑’Ë§≈‘π‘°‡«™»“ μ√å™àÕßª“° ·≈–§≈‘π‘°∑—πμ°√√¡∫¥

‡§’È¬«‚¥¬μ√ßμ—Èß·μà·√°‡√‘Ë¡‡¢â“√—∫°“√μ√«®«‘π‘®©—¬ ºŸâªÉ«¬

∑’Ë¡’ªí≠À“„π à«ππ’È¿“¬À≈—ß®÷ß‡ªìπ à«ππâÕ¬∑’Ë¡“μ‘¥μàÕ∑’Ë

§≈‘π‘°√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π‡æ◊ËÕ àßμàÕ‡¢â“√—∫°“√√—°…“

∑’Ë‡À¡“– ¡μàÕ‰ª

∫∑ √ÿª
®“°°“√»÷°…“π’Èæ∫«à“‚√§øíπºÿ·≈–‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕ„π

‡ªìπªí≠À“ ”§—≠∑“ß∑—πμ°√√¡ ºŸâªÉ«¬¡“°°«à“§√÷Ëß¡“æ∫

∑—πμ·æ∑¬å¥â«¬Õ“°“√ ª«¥øíπ ·≈–‡ ’¬«øíπ · ¥ß„Àâ‡ÀÁπ

«à“ºŸâªÉ«¬®”π«πÀπ÷Ëß¬—ß¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®„π°“√¥Ÿ·≈
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 ÿ¢¿“æ™àÕßª“°∑’Ë‡À¡“– ¡ √à«¡°—∫°“√∫√‘°“√∑“ß∑—πμ-

°√√¡¬—ß‰¡à‡æ’¬ßæÕ ∑”„Àâ√Õ¬‚√§≈ÿ°≈“¡¡“°¢÷Èπ®π¡’

Õ“°“√¥—ß°≈à“« ·≈–¡“æ∫∑—πμ·æ∑¬å‡æ◊ËÕ√—∫°“√√—°…“

‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π ÷́Ëß Õ¥§≈âÕß°—∫Õ“°“√ ”§—≠·≈–°“√
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Abstract:
Objective: The objectives of this study were to evaluate the bleeding control ability
and the cytotoxicity of two 25% aluminium sulfate solutions developed by the
Faculty of Dentistry, Mahidol University and compared their properties with a
commercially available 25% aluminium sulfate solutions. The effects on detailed
reproduction of an addition silicone impression material and a gypsum material
when they were in contact with three 25% aluminium sulfate solutions were also
investigated.
Materials and methods: Two 25% aluminium sulfate solutions (Formula B1 and B2)
and a commercial product (GelcordTM) were used in this study. The percentages of
protein precipitation from a plasma solution were determined for each solution to
examine the bleeding control ability. The cytotoxicity assay was performed using
a MTT cell viability assay on mouse fibroblast cell line L929 according to ISO Speci-
fication No.10993-5:1999, and 10993-12:2002. The amount of viable cells
was determined after cells were in contact with each solution for 24 hrs. Cytotoxicity
of each solution was rated according to the amount of viable cells left. The detailed
reproduction of an addition silicone impression material and gypsum was tested
according to ISO Specification No.4823:2000. A metal test block was applied
with each 25% aluminium sulfate solution with or without rinsing with water and
then air-dried. Five impressions per groups were taken from a metal test block having
three lines, i.e., 20, 50, and 75 micrometer using an addition silicone. The control
group was the impressions taken from a test block without any application of
a retraction solution. All impressions were poured with Type IV dental gypsum. The
duplication of three lines was investigated according to ISO Guidelines.
Results: The plasma protein precipitation of B1 and B2 was significantly higher (96.46±
0.01 - 96.80±0.01%) than that of GelcordTM (53.84±0.01%) (p<0.05).
B1 and B2 were severely cytotoxic (cell viability of 21.91%, 17.86%, respectively)
while GelcordTM was slightly cytotoxic (cell viability of 76.10%). The impression
taken after rinsing the metal block with water and a gypsum model pouring from
this impression showed a satisfactory reproduction of all lines recommended by ISO
specification.
Conclusion: The Formula B1 and B2 showed better plasma protein precipitation
than GelcordTM. But the cytotoxic effect of GelcordTM was lower than Formula B1 and
B2. All solutions exhibited acceptable detailed reproduction with an addition sili-
cone impression and gypsum when the test block was rinsed with water prior to
impression taking. Because of their cytotoxicity, further improvement of the alumi-
nium sulfate retraction agents (Formula B1 and B2) is required before clinical use.
Key words: addition silicone, aluminium sulfate solution, cytotoxicity, detailed re-
production, plasma protein precipitation
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º≈¢Õß “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ √âÕ¬≈– 25 ∑’Ë¡’μàÕ ¡∫—μ‘

°“√μ°μ–°Õπæ≈“ ¡“ ‚ª√μ’π §«“¡‡ªìπæ‘…μàÕ‡´≈≈å ·≈–º≈°√–∑∫

μàÕ°“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥¥â«¬«— ¥ÿæ‘¡æå ™π‘¥·Õ¥¥‘™—π´‘≈‘‚§π

∫∑§—¥¬àÕ
«—μ∂ÿª√– ß§å: ‡æ◊ËÕª√–‡¡‘π ¡∫—μ‘°“√Àâ“¡‡≈◊Õ¥·≈–§«“¡‡ªìπæ‘…μàÕ‡´≈≈å ¢Õß “√≈–≈“¬

Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ√âÕ¬≈– 25 ®”π«π 2  Ÿμ√ §◊Õ ∫’ 1 ·≈– ∫’ 2 æ—≤π“‚¥¬§≥–

∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ °—∫ “√≈–≈“¬Àâ“¡‡≈◊Õ¥„™â„π°“√·¬°‡Àß◊Õ°

Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ√âÕ¬≈– 25 (‡®≈§Õ√å¥) ∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥ √«¡∑—Èß»÷°…“º≈∑’Ë¡’

μàÕ°“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥°—∫«— ¥ÿæ‘¡æåª“°™π‘¥·Õ¥¥‘™—π´‘≈‘‚§π·≈–«— ¥ÿ¬‘ª´—¡

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“: «— ¥ÿ∑’Ë„™â„π°“√∑¥ Õ∫§◊Õ  “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬´—≈‡øμ

∑’Ëæ—≤π“¢÷Èπ§«“¡‡¢â¡¢âπ√âÕ¬≈– 25 ®”π«π 2  Ÿμ√ §◊Õ ∫’ 1 ·≈– ∫’ 2 °—∫Õ–≈Ÿ¡‘‡π’¬¡

´—≈‡øμ∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥ (‡®≈§Õ√å¥) ‚¥¬ ¡∫—μ‘∑’Ë»÷°…“§◊Õª√– ‘∑∏‘¿“æ„π°“√

Àâ“¡‡≈◊Õ¥∑’Ë‡°‘¥®“°§«“¡ “¡“√∂„π°“√μ°μ–°Õπ‚ª√μ’π®“°æ≈“ ¡“ ‚¥¬»÷°…“®“°

ª√‘¡“≥‚ª√μ’π∑’Ëμ°μ–°Õπ®“° “√≈–≈“¬·μà≈–™π‘¥ §«“¡‡ªìπæ‘…μàÕ‡´≈≈å∑¥ Õ∫‚¥¬

°“√ª√–‡¡‘π§«“¡¡’™’«‘μ¢Õß‡´≈≈å ·Õ≈ 929 ‡¡◊ËÕ —¡º— °—∫ “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ

√âÕ¬≈– 25 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‚¥¬«‘∏’ ‡ÕÁ¡∑’∑’ μ“¡‰Õ‡Õ ‚Õ 10993-5:1999 ·≈–

10993 -12:2002 °“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥¥â«¬«— ¥ÿæ‘¡æåª“°·Õ¥¥‘™—π´‘≈‘‚§π ‚¥¬

∑¥ Õ∫°“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥ μ“¡‰Õ‡Õ ‚Õ 4823:2000 ‚¥¬°“√∑“ “√≈–≈“¬

Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμæ‘¡æå∫π·∫∫‚≈À–∑’Ë¡’‡ âπ∑’Ë¡’§«“¡°«â“ß 20 50 ·≈– 75 ‰¡‚§√¡‘‡μÕ√å

≈â“ß “√≈–≈“¬·¬°‡Àß◊Õ°ÕÕ°·≈–‡ªÉ“≈¡°àÕπæ‘¡æå‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à≈â“ß “√≈–≈“¬

·¬°‡Àß◊Õ°°àÕπæ‘¡æå¥â«¬«— ¥ÿæ‘¡æå·Õ¥¥‘™—π´‘≈‘‚§π ‚¥¬¡’°≈ÿà¡∑’Ë‰¡à‰¥â∑“ “√≈–≈“¬·¬°

‡Àß◊Õ°‡ªìπ°≈ÿà¡§«∫§ÿ¡ °“√√“¬ß“πº≈æ‘®“√≥“®“°√Õ¬æ‘¡æå‡ âπ 20, 50, 75 ‰¡‚§√¡‘‡μÕ√å

º≈°“√»÷°…“:  “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ Ÿμ√∫’ 1 ·≈– ∫’ 2  “¡“√∂μ°μ–°Õπæ≈“ ¡“

‚ª√μ’π‰¥â √âÕ¬≈– 96.46±0.01, 96.80±0.01·≈–¡“°°«à“‡®≈§Õ√å¥ (√âÕ¬≈–

53.84±0.01) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05) ¢≥–∑’Ë°“√ª√–‡¡‘πæ‘…μàÕ‡´≈≈åæ∫

«à“‡®≈§Õ√å¥ „Àâº≈‡ªìπæ‘…√–¥—∫‡≈Á°πâÕ¬ ‚¥¬¡’‡´≈≈å∑’Ë¡’™’«‘μ‡À≈◊ÕÕ¬Ÿà √âÕ¬≈–76.10 „π

¢≥–∑’Ë  Ÿμ√ ∫’ 1 ·≈–∫’ 2 „Àâº≈‡ªìπæ‘…√–¥—∫√ÿπ·√ß‚¥¬¡’‡´≈≈å∑’Ë¡’™’«‘μ‡À≈◊ÕÕ¬Ÿà √âÕ¬≈–

21.91 ·≈– 17.86 μ“¡≈”¥—∫ °“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥·≈–≈—°…≥–æ◊Èπº‘«¢Õß«— ¥ÿ

æ‘¡æå “¡“√∂≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥‰¥â§√∫∑—Èß 3 ‡ âπ ‡¡◊ËÕ≈â“ß “√·¬°‡Àß◊Õ°ÕÕ°·≈–

‡ªÉ“≈¡°àÕπæ‘¡æå‡∑à“π—Èπ

∫∑ √ÿª:  “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ  Ÿμ√∫’1·≈– ∫’ 2 μ°μ–°Õπæ≈“ ¡“‚ª√μ’π

¡“°°«à“‡®≈§Õ√å¥Õ¬à“ß¡’π—¬ ”§—≠ ¢≥–∑’Ëº≈‡ªìπæ‘…μàÕ‡´≈≈å¢Õß‡®≈§Õ√å¥ Õ¬Ÿà„π√–¥—∫

√ÿπ·√ßπâÕ¬°«à“ Ÿμ√ ∫’1·≈– ∫’ 2 °“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥¢Õß∑—Èß 3  Ÿμ√ ‡¡◊ËÕ≈â“ßπÈ”

·≈–‡ªÉ“·Àâß  “¡“√∂≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥‰¥â¥’ ®“°º≈§«“¡‡ªìπæ‘…¢ÕßÕ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ

 Ÿμ√∫’1 ·≈– ∫’ 2 ®”‡ªìπμâÕßæ—≤π“·≈–ª√—∫ª√ÿßμàÕ‰ª°àÕπ∑’Ëπ”‰ª„™â»÷°…“μàÕ‰ª„π∑“ß

§≈‘π‘°‰¥â

√À— §”: °“√μ°μ–°Õπæ≈“ ¡“‚ª√μ’π, °“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥, §«“¡‡ªìπæ‘…μàÕ‡´≈≈å,

«— ¥ÿæ‘¡æå·Õ¥¥‘™—π´‘≈‘‚§π,  “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øμ

¬ß¬ÿ∑∏ ‡Õ’Ë¬¡æ‘∑—°…å °ÿ≈

∑.∫., π—°»÷°…“«‘∑¬“»“ μ√å¡À“∫—≥±‘μ

∑—πμ°√√¡ª√–¥‘…∞å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

™—™√’  ÿ™“μ‘≈È”æß»å

∑.∫., ª.™—Èπ Ÿß«‘∑¬“»“ μ√å°“√·æ∑¬å§≈‘π‘§

(∑—πμ°√√¡ª√–¥‘…∞å),

M. Phil. (Dental Materials),

Õ.∑. (∑—πμ°√√¡ª√–¥‘…∞å)

¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

«π‘¥“ · ßÕ≈—ß°“√

¿.∫., M.Sc.(in Pharm)

¿“§«‘™“‡¿ —™«‘∑¬“

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

ƒ¥’  ÿ√“ƒ∑∏‘Ï

«∑.∫., «∑.¡., Ph. D. (Oral Biology)

¿“§«‘™“ √’√«‘∑¬“·≈–™’«‡§¡’

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

°—≈¬“ »ÿæÿ∑∏¡ß§≈

∑.∫.,«∑.¡.(∑—πμ°√√¡ª√–¥‘…∞å),

Ph.D. (Material Science and Engineering)

¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

μ‘¥μàÕ‡°’Ë¬«°—∫∫∑§«“¡:

™—™√’  ÿ™“μ‘≈È”æß»å

¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

6 ∂.‚¬∏’ ‡¢μ√“™‡∑«’ °√ÿß‡∑æœ 10400

‚∑√»—æ∑å: 02-203-6541-3

‚∑√»—æ∑å¡◊Õ∂◊Õ: 085-485-4568

Õ’‡¡≈å: dtcsu@mahidol.ac.th

·À≈àß‡ß‘π∑ÿπ: §≥–∑—πμ·æ∑¬»“ μ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈

«—π√—∫‡√◊ËÕß: 2 °ÿ¡¿“æ—π∏å 2553

«—π¬Õ¡√—∫μ’æ‘¡æå: 25  ‘ßÀ“§¡ 2553

«‘∑¬“ “√
∑—πμ·æ∑¬»“ μ√å¡À‘¥≈
MAHIDOL DENTAL JOURNAL

∫∑«‘∑¬“°“√

«‘∑¬“ “√



« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 3, 2553

In vitro study of 25% aluminium sulfate on plasma protein precipitation, cytotoxicity and effect on detailed reproduction with an addition silicone impression material
Yongyuth Iempituksakul  Chatcharee Suchatlampong  Vanida Sangalungkan  Rudee Surarit  Kallaya Suputtamongkol

187

Introduction
In restorative dentistry, indirect restorations

such as crown, veneer, partial veneer, inlay and onlay

are routinely used to restore defective teeth. The

margins of these restorations are frequently located

subgingivally for esthetic or functional reasons. In these

situations, impressions should be accurately taken to

permit the fabrication of accurate restorations. The

procedure used to facilitate effective impression making

with well-defined intracrevicular margins is called

gingival displacement. Gingival retraction cords with or

without heamostasis agent have been used in this

procedure.1-3

Nowadays, a majority of dentists use astringents

in the gingival retraction procedure instead of

epinephrine to prevent complications among their

patients. An astringent aids in sealing off bleeding

areas by precipitating tissue and blood proteins. The

precipitating proteins cause mechanical obstruction

of injured blood vessels and inhibit transcapillary

movements.2-4 Many astringents are used in gingival

displacement such as 100% alum solution (aluminium

potassium sulfate), 5-25% aluminium chloride,

8-40% zinc chloride, 13.30% ferric sulfate, 20%

aluminium sulfate, and 100% tannic acid solution,

and 45% negatol solution.3 Aluminium sulfate is one

of the least irritating retraction chemicals currently

used. Some practitioners have reported on the good

success rate of aluminium sulfate for many years.5

Aluminium sulfate does not ionize as readily as alum

and always have astringent qualities. Usually, it is

prepared as a saturated solution while other solutions

are prepared by evaporation. Evaporation can cause

other retraction chemicals to become concentrated and

make them potentially dangerous.6

In this study, new gingival retraction solutions

were developed in solutions and viscous solution forms

for use with a retraction cord. The nature of the viscous

solution was expected to make it easier to expel the

vehicle into the gingival sulcus and to lubricate the

gingival retraction cord when it was put in the sulcus.7

Since the vehicle would be coated on the retraction

cord, so it would prevent the clotting removal when the

cord was removed.

The effect of retraction solutions on the detailed

reproduction is another factor that should be considered

for clinical use. De Camargo, Chee, and Donovan8

reported that commonly used gingival retraction

medications contained chemically active agents, such

as racemic epinephrine, aluminium chloride, aluminium

sulfate, aluminium potassium sulfate, and ferric sulfate

were not the cause of inhibition of polyvinyl siloxane

polymerization. In contrast, OûMahony et al.9 found that

ferric subsulfate, ferric sulfate, and aluminium chloride

had an effect on the quality of detail reproduction of

polyvinyl siloxane impression material, possibly due

to the amount of sulfur that delayed or inhibited

polymerization. This study was aimed to develop a

solution for use with a gingival retraction cord with

a maximum hemostasis. The ability to control bleeding

and cytotoxicity of two 25% aluminium sulfate solutions

(Formula B1 and B2) developed by the Faculty of

Dentistry, Mahidol University was determined and

compared with that of a commercially available 25%

aluminium sulfate solutions (Gelcord TM). The detailed

reproduction of an addition silicone impression material

and a gypsum material that were in contact with 25%

aluminium sulfate solutions was also determined.

Materials and methods
Materials used in this study are summarized in

Table 1.

In this study, the Formula B1 and B2 have

been developed by the Faculty of Dentistry, Mahidol

University. Their properties that were compared with

a commercially available 25% aluminium sulfate
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Table 1 Materials used in this study.

Formula                                        Ingredients pH

Active ingredient Others

Formula B1 25% Aluminium sulfate -aqueous vehicle 0.51

(low viscosity)

Formula B2 25% Aluminium sulfate -aqueous vehicle 0.7

(high viscosity) -thickening agent

GelcordTM

(Pascal company Inc, Washington, USA) 25% Aluminium sulfate -aqueous vehicle 2.5

(Lot no.100109) -other ingredient

All retraction agent pH were measured by pH meter model orion research 710A (Orion®, Orion research incorporated, Boston, USA.).

solutions (Gelcord TM) were plasma protein precipitation,

cytotoxicity, detailed reproduction with an addition silicone

impression material and Type IV dental gypsum.

Plasma protein precipitation test

Ten milliliters of human blood was drawn from

a healthy donor aged 29 years who had not taken any

medication known to affect blood coagulation and

platelet function for at least 2 weeks prior to the

study. Blood was put into the heparinized tube and

was centrifuged at 3,000 rpm for 10 min. The

supernatant was collected and kept at 4 ÌC until

used. Plasma was diluted 100 folds before use. Two

hundred microliters of each test materials was added

to 1 ml of diluted plasma then left 5 min. at room

temperature for protein to precipitate then centrifuged

at 3,000 rpm., at 15 ÌC for 10 min. and the protein

concentration in the supernatant was determined.

Thirty replications were performed for each group.

The percentages of protein precipitation (PP)

were calculated using the following equation:

PP = (PI-PT) X100

PI

PP = Percentages of protein precipitation

PI = Initial plasma protein concentration

PT = Plasma protein concentration of test group

Protein Determination

Protein content of the plasma was determined

using the protein dye binding assay as described by

Bradford10 (BioRad Laboratories, USA.). Bovine serum

albumin was used as a standard.

Statistical analysis of the plasma protein

precipitation ability was analyzed using Kruskal Wallis

and Mann Whitney U Tests at the significant level of

α=0.05.

Cytotoxicity evaluation

L-929 mouse fibroblast cell lines were obtained

from the Cell Culture Section of the Research Unit,

Faculty of Dentistry, Mahidol University. Cells were

maintained in Dulbeccoûs Modified Eagleûs Medium

(DMEM, Gibco® BRL, Grand Island, NY, USA.)

supplemented with 10% fetal bovine serum (Hyclone,

Logan, Utha) plus 10,000 units/ml penicillin G

sodium, streptomycin sulfate 10,000 μg/ml and 255

μg/ml in 0.85% saline amphotericin B as fungizone

and incubated in a CO
2
 incubator at 37 ÌC under a

95% humidified atmosphere and 5% CO
2
.

Preparation of retraction solutions

Retraction solutions (Formula B1, B2 and

GelcordTM) were prepared by dissolving 0.2 g of each
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Cytotoxicity was rated based on cell viability as

described by Dahl et al.14

> 90% cell viability = non cytotoxic

60-90% cell viability = slightly cytotoxic

30-59% cell viability = moderately cytotoxic

<30% cell viability = severely cytotoxic

Effect of retraction solutions on the detailed reproduc-

tion of an addition silicone impression material and

gypsum

Stainless steel test blocks with the groove

widths of 20, 50, and 75 micrometers were used in

this study as shown in Figure 1.

All test blocks were cleaned ultrasonically and

kept at 35±1 ÌC prior to use. Twenty microliters of

each retraction agent was applied on the surface and

grooves on the test blocks, then the test blocks were

rinsed and air-blown. The metal rings were placed onto

the test blocks to form the specimen forming cavity.

Low-viscosity addition silicone impression material

(Silagum-Light TM, DMG, Hamburg, Germany, Lot

no.574895) was mixed using a premixing syringe-tip

and injected into the metal ring until slightly overfilling.

material in 1 ml of 10% DMEM medium. The

suspension was mixed and centrifuged at 3,000 rpm

for 10 min at 15 ÌC. The supernatant was further diluted

to 1: 30 with 10% DMEM complete medium.

Cytotoxicity testing

Assessment of cytotoxicity was performed

according to ISO Specification No.10993-5:199911 and

ISO Specification No.10993-12: 200212 using 3-

(4, 5-dimethythiazol-2, 5-diphenyltetrazolium

bromide (MTT assay). This sensitive colorimetric test

was used for the evaluation of cell viability by measuring

dehydrogenase activity as described by Mosmann.13

L 929 cells obtained from The American Type Culture

Collection (ATCC), were grown in DMEM with 10%

Fetal bovine serum (FBS) to 90% confluency, then they

were trypsinized using 0.1% trypsin-versene solution.

Cells were seeded into 96 well plate at 2x104 cells/

well density in DMEM with 10% fetal bovine serum and

incubated in 95% humidified atmosphere, 5% CO
2

and 37 ÌC for 24 hours. The media was removed by

aspiration and 100 μL of diluted retraction agents

(1:30) was added to each well in the experimental

groups, and media only was added in the control group

and incubated under the same condition for another

24 hours. After 24 hours MTT was added to each well

and then incubated for 2 hours at 37 ÌC, then the MTT

solution was discarded. The formozan crystals were

solubilized by Dimethyl sulfoxide (DMSO). Then the

optical density (OD) was measured at 540 nm in

Nanomicroplate reader (BIO-TEK Instruments Inc,

Winooski, VT). All experiments were performed 3

times.

The percentages of cell viability were calculated

according to the following equation:

OD 540 of tested material - OD 540 of DMSO x 100

OD540 of control- OD 540 of DMSO

Fig. 1 Test block with three horizontal (20, 50, and 75

Micrometers) and two vertical lines. Intersection

of cross lines x and xû served as beginning and

end points of line used for detail reproductively

evaluation.15
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The impression material was covered with a polyethylene

sheet and a glass plate then gradually forced until the

plate reached the top of the mold. The specimen was

placed in a water bath (35±1 ÌC) for 3 minutes and 30

seconds followed the manufacturerûs recommendation.

After that, the impression material was separated

from the test block and the impression surface was

evaluated using an optical microscope (Nikon model TMS,

Nikon Co., Kanagawa, Japan). If three horizontal lines

were reproduced continuously between crosspoints,

the impression was considered satisfactory, otherwise

rated unsatisfactory.15 The control group in this study

was the impression taken from the test block without

any application of the retraction solution.

After evaluating the impression, the impression

was poured with Type IV dental gypsum (Velmix TM, Kerr

Co., Lot No. 31008). The gypsum was allowed to set

for 45 minutes before separating the model from the

impression. The models were examined under an optical

microscope for the details (lines) reproduction of the

gypsum model. The satisfactory result was a complete

reproduction of 2 lines (50, 75 micrometers).

Results
The results, as shown in Table 2 , clearly showed

that Formula B1 and Formula B2 gave significantly

higher capability to precipitate plasma protein when

compare to GelcordTM (p<.05). The percentages of

protein precipitation for Formula B1, Formula B2 and

Gelcord TM were 96.46±0.01%, 96.80±0.02% and

53.84±0.01%, respectively.

Cell viability was determined after cells were

exposed to the gingival retraction solution for 24 hours.

The percentages of cell viability of Formula B1, B2 and

GelcordTM were found to be 21.91 %, 17.86 % and

76.10%, respectively (Table 3). The cytotoxicity rating

according to criteria described by Dahl et al14, formula

B1 and B2 were rated to be severely cytotoxic and

GelcordTM was slightly cytotoxic.

Detailed reproduction of an addition silicone

impression material was acceptable because all 3 lines

on the impressions could be reproduced continuously

when the test blocks were rinsed with water and blown

dry before taking an impression. The impression

surface was smooth and free of adherence to the

Table 2 Plasma protein precipitation capability of different retraction materials.

Test material Mean of plasma protein SD Percentage of plasma

concentration(mg/ml) protein precipitation

Initial concentration 0.676 0.030 0

Formula B1 0.024a 0.015 96.46

Formula B2 0.022a 0.017 96.80

GelcordTM 0.312b 0.011 53.84
Superscripts with the a, b were significantly different (p<.05).

Table 3 Percentages of L-929 mouse fibroblast cell viability and cytotoxicity level of gingival retraction materials.

Gingival retraction agent % cell viability Cytotoxicity level

Control 100 Non cytotoxic

Formula B1 21.91 Severely cytotoxic

Formula B2 17.86 Severely cytotoxic

GelcordTM 76.1 Slightly cytotoxic
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models (Figure 2 a, b). On the other hand, the lines

on the impressions could not be reproduced for

unrinsed impressions. Moreover, the impression

surface appeared irregular (Figure 3 a, b).

The results were classified as satisfactory for

the control group and rinsed groups because at least

2 lines 50 and 75 μm could be observed on the

gypsum models (Figure 4a). In an unrinsed group, the

horizontal lines showed discontinuity with rough surface

and some porosities were observed on the gypsum

models (Figure 4b).

Fig. 2 (a) The detailed reproduction of impressions in control and the groups that rinsed after applied with

retraction agent.

(b) The surface characteristic in control and the groups that rinsed after applied with retraction agent.

Fig. 3 (a) The detailed reproduction of the impressions in the groups that applied retraction solutions and

blow-dried (unrinsed groups).

(b) The surface characteristic of the impression in the groups that applied retraction solutions and

blow-dried (unrinsed groups).
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Discussion

The ability to control bleeding is an important

property of a gingival retraction solution. According to

Ciancio and Bourgault16, the ability to control bleeding

of gingival retraction solution was achieved using an

astringent. Astringents are protein precipitating agents

and the precipitated proteins play an important role in

occluding the capillary orifices, resulting in the reduction

of blood flow and bleeding.16,17

In this study, the in vitro protein assay described

by Bradford10 was used to determine the plasma

protein concentration before and after precipitation by

the gingival retraction solution. The Bradford protein

assay is widely used for determining the protein quantity

because it is a rapid and sensitive method. Protein

precipitations by 25% aluminium sulfate for both high

and low viscosity (Formula B1 and B2) were higher than

GelcordTM. The higher protein precipitated ability might

be come from aluminium ions. White et al.17 suggested

that free ions of heavy metal were potent protein

precipitators since they could bind to the negative

charges in protein molecules and made protein less

soluble and caused protein precipitation from the

solution.

In addition, another reason for the higher protein

precipitated ability of B1 and B2 might due to their

lower pH (pH 0.5-0.7) than the pH of the commercial

products of aluminium sulfate (pH 2.5). The effect of

pH on protein solubility has already been reported by

Mathews CK and van Hold KE,18 the low pH could

break the H-bond or weak bond in the protein molecule

and cause protein denaturation and precipitation.

Therefore, the lower pH of the newly developed retraction

agents would have stronger effect on plasma protein

precipitation than the commercial product.

The biological compatibility and toxicity aspects

of gingival retraction material are also important in

relation to their clinical usage. Gingival retraction

materials may induce destruction on sulcular epithelium

and produce unfavorable effects to periodontal

tissue.19, 20 In this study, MTT assays were used to

evaluate the cytotoxic effect of two newly developed

gingival retraction solutions and a commercial product.

MTT assays were colorimetric methods for measuring

Fig. 4 (a) The detailed reproduction and surface characteristic of gypsum model in the control and rinsed group.

(b) The detailed reproduction and surface characteristic of gypsum model in the groups that only applied

retraction solutions without rinsing and blow dried.
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the number and activity of viable cells. This assays

based on the capacity of mitochondrial dehydrogenese

enzyme in living cells to convert the yellow water-soluble

tetrazolium salt (3-(4, 5-dimethythiazol-2,5-

diphenyltetrazolium bromide) into dark blue formazan

crystals. The amount of formazan was directly propor-

tional to the mitochondrial enzyme activity in living

cells. MTT assays for cytotoxicity testing of chemical

gingival retraction material had also been reported by

Kopac et al.19 and Liu et al.21 The advantages of this

assay were timeliness and precision. Furthermore,

MTT assay had been accepted by ISO and has been

widely used for determination of cytotoxicity testing.

In this study, both 25% aluminium sulfate in

high and low viscosity were found to be severely

cytotoxic, while GelcordTM was found to be slightly

cytotoxic. This may partly due to the acidic pH of the

solutions. Kopac et al.19 reported that lower acidic pH

of 25% aluminium chloride showed a higher cytotoxic

effect than 10% aluminium chloride. This result

indicated that the pH of retraction agent had an effect

on the toxicity of the test materials. Furthermore, a

previous study by Okazaki et al.22 found that aluminium

could cause cytotoxic at concentrations of 0.2 ppm

in cultured L929 mouse fibroblasts. In this study,

formulas B1 and B2 contained 2.5 ppm aluminium ions

concentration. Therefore, the cytotoxicity of this solution

might also come from the amount of aluminium ions in

the retraction agents. Furthermore, the length of time

that the retraction agent was in contact with the cultured

cells in this study was followed ISO 10993-5 in which

longer contact time was used when compared to Kopac

et al., in which the retraction agent contacted the cells

for only 1 minute.

Polyvinyl siloxane or an addition silicone impression

material is widely used for the impression procedure

for fixed restorations due to its ability to accurately

reproduce details and the dimensions of impressed

surfaces. However, there are some controversies about

the effects of the gingival retraction agent on the

addition silicone. A previous study by de Camargo,

Chee, and Donovan8 reported that racemic epinephrine,

aluminium chloride, aluminium sulfate, aluminium

potassium sulfate, and ferric sulfate were not the cause

of the inhibition of polyvinyl siloxane polymerization. In

contrast, OûMahony et al.9 found that ferric subsulfate,

ferric sulfate, and aluminium chloride interfered with the

quality of reproduction of polyvinyl siloxane impression,

possibly due to the amount of sulfur that delayed or

inhibited polymerization. In this study, the effect of

retraction agents on the impression material and type

IV gypsum were tested. The result of this study was

similar to the study by OûMahony et al, that all retraction

agents clearly affected the quality of the impression

surface. The result from this study suggested that

clinician should remove all retraction agents from the

preparation sites prior to making impression with

addition silicone by rinsing with water.

According to this study, all of the models poured

from the impression in control group and rinsed groups

showed that they could reproduce at least 2 to 3 lines,

(i.e., 75μm and 50μm). The surface characteristic

of these groups presented normal, smooth surface

of gypsum models. On the other hand, the unrinsed

groups could not reproduce the horizontal lines

continuously and the surface of the gypsum model was

rough with some porosities in the area that was in

contact with the coated retraction agent. This in vitro

investigation should be viewed cautiously because

laboratory testing could not simulate clinical situations

exactly. Moreover, the impressions were taken from

the standardized stainless steel test blocks which did

not resemble the behavior of oral tissues. However, this

report focused on the basic properties and the effect

of the newly developed retraction materials. Therefore,

it is suggested that the removal of the retraction
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agents by appropriate rinsing is an important step

to reduce the risks of improper detailed reproduction

and incompatibility with gypsum.

Conclusion
The results from this study showed that the

developed retraction agents (B1 and B2) showed

better capability to precipitate plasma protein when

compared to GelcordTM, but the cytotoxic level was

higher than GelcordTM. All retraction agents showed

no effect on detailed reproduction with an addition

silicone impression material and compatibility with

gypsum when rinsed and blow dried the test block

with water before taking impression and pouring model.

However, further study is needed to lower cytotoxicity of

these newly developed retraction materials.
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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–

§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å„π°“√∑”≈“¬·∫§∑’‡√’¬ 3 ™π‘¥´÷ËßÕ¬Ÿà√«¡°—π„π

≈—°…≥–°“√‡≈’È¬ß‡™◊ÈÕ·∫∫º ¡

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“: π”·∫§∑’‡√’¬ 3 ™π‘¥  Õ’ øï§“≈‘  ‡Õ  ÕÕ‡√’¬ 

·≈–‡Õ  ‰¡μ‘  ™π‘¥≈– 107 ´’‡Õø¬Ÿ/¡≈. „π´’√—¡¡â“∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈–

50 ®”π«π 200 ‰¡‚§√≈‘μ√ „ à„πÀ≈Õ¥‡Õæ‡æπ¥Õ√åø ´÷Ëß¡’·∑àß·§≈‡´’¬¡-

‰Œ¥√Õ°‰´¥åÀ√◊Õ§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å „ à·¬°°—πÕ¬ŸàÀ≈Õ¥≈– 1 ™π‘¥

π”‰ª‡≈’È¬ß „πμŸâÕ∫‡≈’È¬ß‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  μ‘¥μ“¡º≈°“√∑”≈“¬

·∫§∑’‡√’¬¢Õß·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å ·≈–§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å À≈—ß

®“° —¡º— °—∫·∫§∑’‡√’¬„π´’√—¡¡â“‡ªìπ‡«≈“ 1 «—π  7 «—π ·≈– 14 «—πμ“¡≈”¥—∫

‡¡◊ËÕ§√∫‡«≈“π”´’√—¡¡â“®“°À≈Õ¥‡Õæ‡æπ¥Õ√åø®”π«π 20 ‰¡‚§√≈‘μ√ ‡æ◊ËÕ

π—∫®”π«π‚§‚≈π’¢Õß·∫§∑’‡√’¬∑’Ë‡À≈◊Õ·μà≈–™π‘¥‡ªìπ´’‡Õø¬Ÿ/¡≈. ∫πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ™π‘¥§—¥‡≈◊Õ° ”À√—∫·∫§∑’‡√’¬·μà≈–™π‘¥¥â«¬‡§√◊ËÕßπ—∫®”π«π‚§‚≈π’

·≈â«π”§à“¡“«‘‡§√“–Àå∑“ß ∂‘μ‘‚¥¬„™â§√— §—≈ «“≈‘ ‡∑ μå·≈–¥—ππå‡∑ μå

º≈°“√»÷°…“: À≈Õ¥∑’Ë„ à·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ°´‘¥’π·Õ§∑’ø

æÕ¬∑å ¡’®”π«π·∫§∑’‡√’¬‡À≈◊ÕπâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à¡’ “√∑¥ Õ∫μ—Èß·μà

«—π∑’Ë 7 ∑’Ë∑”°“√»÷°…“ (p<.05) ·≈–§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å ¡’ª√– ‘∑∏‘¿“æ

„π°“√∑”≈“¬·∫§∑’‡√’¬∑—Èß 3 ™π‘¥‰¥â¥’°«à“·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å„π«—π∑’Ë 7

·≈– 14 ∑’Ë∑”°“√»÷°…“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<.05) ‚¥¬‰¡àæ∫·∫§∑’‡√’¬

∑—Èß 3 ™π‘¥ ¿“¬À≈—ß®“° —¡º— °—∫§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å μ—Èß·μà 7 «—π

‡ªìπμâπ‰ª

∫∑ √ÿª: §≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å ¡’ª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬·∫§∑’‡√’¬

∑—Èß 3 ™π‘¥‰¥â¥’°«à“·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–‰¡àæ∫·∫§∑’‡√’¬¿“¬À≈—ß

 —¡º— °—∫§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑åμ—Èß·μà 7 «—π ‡ªìπμâπ‰ª

√À— §”: ·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å, §≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å, °“√μàÕμâ“π

·∫§∑’‡√’¬

º≈¢Õß·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å·≈–

§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å„π°“√μàÕμâ“π·∫§∑’‡√’¬
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Original article
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The anitbacterial effect of calcium hydroxide point

and chlorhexidine activ-point®

Abstract:
Objective: To compare the antibacterial effect of calcium hydroxide point

and chlorhexidine activ-point® in mixed culture of 3 bacterial species.

Materials and methods: E. faecalis, S. aureus, and S. mitis each at the

concentration of 107 CFU / ml. were suspended in 50% horse serum.

Aliquots of 200 microlitres of mixed culture were transferred into a

separated Eppendorf tube containing calcium hydroxide point or chlorhexi-

dine activ-point®. The antibacterial effect of calcium hydroxide point and

chlorhexidine activ-point® was assessed. Twenty microlitres of aliquots

were taken from each Eppendorf tube for determination of bacterial colo-

nies, by counting in CFU /ml using colony counter. Selective agar media

were used to differentiate each strain of bacterium after contacting

with calcium hydroxide point or chlorhexidine activ-point® in 37  Ìc incubation

for 1, 7 and 14 days, respectively. The data were statistically analyzed

using the Kruskal-Wallis and Dunn tests.

Results: The remained bacteria in calcium hydroxide point and chlorhexidine

activ-point® were less than the control group without point (p<.05) after

7 days observation. The numbers of three bacterial strains were less in

chlorhexidine activ-point® than calcium hydroxide point at 7 and 14 days

observation (p<.05). After 7 days no bacteria was found after contacting

with chlorhexidine activ-point®.

Conclusion: Antibacterial effect of chlorhexidine activ-point® was better

than calcium hydroxide point, especially after 7 days, no bacteria was found

in chlorhexidine activ-point® group.

Key words: calcium hydroxide point, chlorhexidine activ-point®, antibacterial

effect
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∫∑π”
·∫§∑’‡√’¬·≈–™’«æ‘…ª≈àÕ¬ÕÕ° (exotoxin) ‡ªìπ

 “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕ„π·≈–‡π◊ÈÕ‡¬◊ËÕ

ª≈“¬√“°1 ´÷Ëß‡ªìπ°“√μ‘¥‡™◊ÈÕ„π≈—°…≥–À≈“¬™π‘¥√à«¡°—π

¡’∑—Èß·∫§∑’‡√’¬°≈ÿà¡ÕÕ∫≈‘‡°‡μ¥ ·Õπ·Õ‚√∫ å (obligated

anaerobes) ·≈–°≈ÿà¡·ø§—≈‡∑∑’ø ·Õπ·Õ‚√∫ å (faculta-

tive anaerobes) °“√¢¬“¬§≈Õß√“°√à«¡°—∫°“√≈â“ß¥â«¬

πÈ”¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√°”®—¥·∫§∑’‡√’¬ ®–≈¥ª√‘¡“≥

¢Õß·∫§∑’‡√’¬‡æ’¬ß∫“ß à«π2 ·∫§∑’‡√’¬∑’Ë‡À≈◊ÕÀ√◊Õ∑’ËÕ¬Ÿà„π

∑àÕ‡π◊ÈÕøíπ®–·∫àßμ—«‡æ‘Ë¡®”π«π‰¥â∂â“‰¡à “¡“√∂Õÿ¥§≈Õß√“°

øíπ‰¥â∑—π∑’3 ‚¥¬æ∫«à“·∫§∑’‡√’¬°≈ÿà¡ÕÕ∫≈‘‡°‡μ¥ ·Õπ-

·Õ‚√∫ å®–≈¥®”π«π≈ßÕ¬à“ß¡’π—¬ ”§—≠®“°√âÕ¬≈– 73.8

‡À≈◊Õ√âÕ¬≈– 52.4 ¿“¬À≈—ß®“°°“√¢¬“¬·≈–≈â“ß§≈Õß√“°

¥â«¬πÈ”¬“‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√μå√âÕ¬≈– 2.5  à«π·∫§∑’‡√’¬

°≈ÿà¡·ø§—≈‡∑∑’ø ·Õπ·Õ‚√∫ å “¡“√∂æ∫‰¥â∂÷ß√âÕ¬≈–

64.34 ¥—ßπ—Èπ°“√„ à¬“„π §≈Õß√“°øíπ (intracanal

medicament) „π√–À«à“ß°“√√—°…“®÷ß¡’§«“¡®”‡ªìπ °“√

‡≈◊Õ°„™â¬“‡æ◊ËÕ„ à„π§≈Õß√“°øíπ πÕ°®“°®–μâÕßæ‘®“√≥“

∂÷ßª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬·∫§∑’‡√’¬·≈–§ÿ≥ ¡∫—μ‘

‡©æ“–¢Õß¬“·μà≈–™π‘¥·≈â« ¬—ßμâÕß§”π÷ß∂÷ßæ‘… (toxicity)

¢Õß¬“ ÷́ËßÕ“®¡’º≈μàÕ‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥ª≈“¬√“°5

´’‡ÕÁ¡ ’́æ’ (CMCP: Camphorated monoparachloro-

phenol) ‡ªìπ¬“„ à„π§≈Õß√“°øíπ∑’Ë„™â°—π ·æ√àÀ≈“¬¡“π“π

Messer ·≈–§≥–6 æ∫«à“‡°◊Õ∫√âÕ¬≈– 95 ¢Õß‰Õ√–‡À¬

¢Õß´’‡ÕÁ¡´’æ’®“°°âÕπ ”≈’∑’Ë„ à„π‚æ√ßøíπ®–À¡¥ƒ∑∏‘Ï„π

24 ™—Ë«‚¡ß ´÷Ëß Õ¥§≈âÕß°—∫ Bystrom ·≈–§≥–7 æ∫«à“

´’‡ÕÁ¡ ’́æ’®–∑”≈“¬·∫§∑’‡√’¬‰¥â„π√–¬–·√° ·≈–¿“¬À≈—ß

2  —ª¥“Àå °≈—∫¡“æ∫·∫§∑’‡√’¬∂÷ß√âÕ¬≈– 33  à«π·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å (calcium hydroxide) ‡ªìπ¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ

 Ÿß°«à“ ’́‡ÕÁ¡ ’́æ’ ‡æ√“–¡’ƒ∑∏‘Ï„π°“√∑”≈“¬‡™◊ÈÕ à«π„À≠à∑’Ë

æ∫„π§≈Õß√“° ‚¥¬°“√ª≈¥ª≈àÕ¬‰Œ¥√Õ°´‘≈Õ‘ÕÕπ

(hydroxylions) ∑”„Àâ‡°‘¥¿“«–§«“¡‡ªìπ¥à“ß Ÿß √–¥—∫æ’‡Õ™

(pH)12 ÷́Ëß‡ªìπ¿“«–∑’Ë·∫§∑’‡√’¬ à«π„À≠à‰¡à “¡“√∂

¥”√ß™’æÕ¬Ÿà‰¥â8 ·μà¡’¢âÕ®”°—¥μàÕ‡™◊ÈÕ∫“ß™π‘¥ ‚¥¬æ∫«à“

¡’§«“¡ “¡“√∂„π°“√∑”≈“¬ Enterococcus faecalis9

(E. faecalis) ·≈– Streptococcus faecium10 ∑’ËÕ¬Ÿà„π

∑àÕ‡π◊ÈÕøíπ (dentinal tubule) ‰¥â¥âÕ¬°«à“¬“´’‡ÕÁ¡´’æ’

„πß“π√—°…“§≈Õß√“°øíπ‰¥â¡’°“√π”§≈Õ√å‡Œ°´‘¥’π

°≈Ÿ‚§‡πμ (chlorhexidine gluconate) √âÕ¬≈– 0.2 ¡“„™â

‡ªìππÈ”¬“≈â“ß§≈Õß√“°·≈–¬“¶à“‡™◊ÈÕ„π§≈Õß√“° (intra-

canal dressing) æ∫«à“§≈Õ√å‡Œ°´‘¥’π ¡’ª√– ‘∑∏‘¿“æ

„π°“√∑”≈“¬·∫§∑’‡√’¬„π§≈Õß√“°øíπ‰¥âÀ≈“¬™π‘¥ (broad

spectrum)11,12 °≈‰°„π°“√∑”≈“¬·∫§∑’‡√’¬§◊Õ°“√‡ªìπ

ª√–®ÿ∫«° (cation) ¢Õß§≈Õ√å‡Œ°´‘¥’π  “¡“√∂·∑√°´÷¡ºà“π

ºπ—ß‡´≈≈å¢Õß ·∫§∑’‡√’¬‡°‘¥°“√√—Ë«¢Õß à«πª√–°Õ∫¿“¬„π

‡´≈≈å (intracellular component) ¡’º≈„Àâ·∫§∑’‡√’¬μ“¬11

·≈–°“√∑’Ë§≈Õ√å‡Œ° ‘́¥’π∂Ÿ°¥Ÿ¥´÷¡∑’Ëæ◊Èπº‘«‰Œ¥√Õ° ’́Õ–æ“-

‰∑μå (hydroxyapatite) ·≈–ª≈¥ª≈àÕ¬ª√–®ÿÕÕ°¡“Õ¬à“ß

μàÕ‡π◊ËÕß∑”„Àâ§ß ¿“«–°“√∑”≈“¬·∫§∑’‡√’¬„π§≈Õß√“°12

®÷ß‡ªìπ‡Àμÿº≈„Àâ‡≈◊Õ°§≈Õ√å‡Œ° ‘́¥’π¡“„™â„πß“π√—°…“

§≈Õß√“°øíπ ‰¥â¡’°“√π”§≈Õ√å‡Œ°´‘¥’π„π√Ÿª¢Õß‰«π‘≈

¥‘ ‡æπ‡´Õ√å (vinyl dispenser) ∑’Ë “¡“√∂ª≈¥ª≈àÕ¬μ—«

¬“‰¥â¥’∑—Èß°“√»÷°…“∫πÕ“À“√«ÿâπ13 ·≈–°“√»÷°…“„π‡π◊ÈÕøíπ

¢Õß —μ«å∑¥≈Õß„Àâº≈„π°“√∑”≈“¬·∫§∑’‡√’¬‡¡◊ËÕ„ à¬“

‰«â‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 7 «—π14

¡’°“√æ—≤π“√Ÿª·∫∫¢Õß·∑àß°—μμ“‡ªÕ√å™“ (gutta-

percha point) ∑’Ë¡’ à«πº ¡¢Õß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å·≈–

§≈Õ√å‡Œ°´‘¥’π ‡√’¬°«à“·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å (Calcium

hydroxide point, Roeko, Langenau, Germany) ·≈–

§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å (Chlorhexidine activ-

point®, Roeko, Langenau, Germany) ¡’¢π“¥‡™àπ‡¥’¬«

°—∫‡§√◊ËÕß¡◊Õ¢¬“¬§≈Õß√“°øíπ „™âß“π‰¥â§àÕπ¢â“ß –¥«°

 “¡“√∂‚§âß‰ªμ“¡√Ÿª√à“ß¢Õß§≈Õß√“°·≈–π”ÕÕ°®“°

§≈Õß√“°‰¥âßà“¬ ·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åª√–°Õ∫¥â«¬

°—μμ“‡ªÕ√å™“√âÕ¬≈– 42 ·≈–·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å√âÕ¬≈–

58  à«π§≈Õ√å‡Œ°´‘¥’π ·Õ§∑’øæÕ¬∑åª√–°Õ∫ ¥â«¬§≈Õ√å-

‡Œ°´‘¥’π ‰¥Õ–´’‡μμ (chlorhexidine diacetate) √âÕ¬≈– 5

´‘ß§åÕÕ°‰´¥å √âÕ¬≈– 65 ∑’Ë‡À≈◊Õ§◊Õ °—μμ“‡ªÕ√å™“ ·∫‡√’¬¡

´—≈‡øμ (barium sulphate) ·≈– “√„Àâ ’ (coloring agent)

´÷Ëß¬“∑—Èß Õß™π‘¥ ∫√‘…—∑ºŸâº≈‘μ·π–π”„Àâ„™â‡ªìπ«— ¥ÿÕÿ¥

™—Ë«§√“«„π§≈Õß√“°øíπ

Podbielski ·≈–§≥–15 »÷°…“ª√– ‘∑∏‘¿“æ„π°“√

¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬¢Õß·∑àß ·§≈‡ ’́¬¡‰Œ-

¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å„πÀâÕßªØ‘∫—μ‘°“√

‚¥¬„™â·∫§∑’‡√’¬„π°≈ÿà¡ÕÕ∫≈‘‡°‡μ¥ ·Õπ·Õ‚√∫ å ·≈–

‡æ“–‡≈’È¬ß·∫§∑’‡√’¬·¬°·μà≈–™π‘¥ (pure culture) ·μà

 ¿“«–®√‘ß¿“¬„π§≈Õß√“°øíπ ·∫§∑’‡√’¬°≈ÿà¡¥—ß°≈à“«

 à«π„À≠à∂Ÿ°∑”≈“¬À≈—ß®“°°“√¢¬“¬·≈–≈â“ß§≈Õß√“°·≈–
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æ∫·∫§∑’‡√’¬ °≈ÿà¡·ø§—≈‡∑∑’ø ·Õπ·Õ‚√∫ å¡“°°«à“ ´÷Ëß

‡ªìπ°≈ÿà¡ ”§—≠∑’Ëæ∫„π∫√‘‡«≥∑’Ë¡’°“√Õ—°‡ ∫¢ÕßÕ«—¬«–√Õ∫

√“°øíπ (apical periodontitis) À≈—ß°“√Õÿ¥§≈Õß√“°øíπ

·≈â«16 ‡π◊ËÕß®“°·∫§∑’‡√’¬„π§≈Õß√“°øíπÕ¬Ÿà√«¡°—πÀ≈“¬

™π‘¥„π≈—°…≥–´‘‡πÕ√å®‘́ ÷¡ (synergism) §◊Õæ÷Ëßæ“Õ“»—¬°—π

·≈–°—π·≈–Õ“®‡æ‘Ë¡§«“¡√ÿπ ·√ß¢Õß‚√§17 °“√»÷°…“§√—Èßπ’È

®÷ß„™â·∫§∑’‡√’¬„π°≈ÿà¡·ø§—≈‡∑∑’ø ·Õπ·Õ‚√∫ å 3 ™π‘¥

‚¥¬‡≈’È¬ß√«¡°—π„π≈—°…≥–°“√‡≈’È¬ß‡™◊ÈÕ·∫∫º ¡ (mixed

culture) ‰¥â·°à E. faecalis ‡π◊ËÕß®“°‡ªìπ·∫§∑’‡√’¬∑’Ë¡’

∫∑∫“∑ ”§—≠„πøíπ∑’Ë¬—ß§ß¡’°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ√Õ∫

ª≈“¬√“° (persistent apical periodontitis) ¿“¬À≈—ß°“√

√—°…“§≈Õß√“°øíπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πøíπ∑’Ë¡’°“√√—Ë«´÷¡

¢Õß«— ¥ÿÕÿ¥„π à«πμ—«øíππÕ°®“°π’È E. facealis ¬—ß¡’§«“¡

μâ“π∑“π ŸßμàÕ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å ´÷ËßÕ“®‡ªìπ “‡Àμÿ

¢Õß§«“¡≈â¡‡À≈«„π°“√√—°…“§≈Õß√“°øíπ18 Staphylo-

coccus aureus (S. aureus) ‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫‰¥â‰¡à∫àÕ¬

π—°∑—Èß„π§≈Õß√“°øíπ ·≈–„π™àÕßª“° ÷́ËßÕ“®¡“®“°°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®“°¿“¬πÕ°19 ·∫§∑’‡√’¬™π‘¥π’È “¡“√∂

¥”√ß™’«‘μÕ¬Ÿà ‰¥â¿“¬À≈—ß®“°°“√∑”§«“¡ –Õ“¥„π§≈Õß√“°

øíπ ·≈–¡’§«“¡μâ“π∑“πμàÕπÈ”¬“≈â“ß§≈Õß√“°∑’Ë¡’ƒ∑∏‘Ï

„π°“√¶à“‡™◊ÈÕ·∫§∑’‡√’¬20 πÕ°®“°π’È¬—ßæ∫«à“¡’§«“¡ —¡æ—π∏å

°—∫ΩïÀπÕß∑’Ë¡’ “‡Àμÿ¡“®“°øíπ ·≈–°“√Õ—°‡ ∫¢Õß°√–¥Ÿ°

(osteomyelitis) Õ’°¥â«¬  à«π Streptococcus mitis

(S. mitis) ‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫„π™àÕßª“° ·≈–„π§≈Õß

√“°øíπ´÷Ëß‡ªìπ·∫§∑’‡√’¬∑’Ë°”®—¥‰¥â¬“°‡™àπ°—π„π°“√√—°…“

§≈Õß√“°øíπ21

«—μ∂ÿª√– ß§å„π°“√«‘®—¬§√—Èßπ’È  ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫

ª√– ‘∑∏‘¿“æ¢Õß·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥ ·≈– §≈Õ√å-

‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å „π°“√∑”≈“¬·∫§∑’‡√’¬ 3 ™π‘¥

„πÀâÕßªØ‘∫—μ‘°“√ ÷́ËßÕ¬Ÿà√«¡°—π‡ªìπ≈—°…≥– °“√‡≈’È¬ß‡™◊ÈÕ

·∫∫º ¡

«— ¥ÿÕÿª°√≥å ·≈–«‘∏’°“√»÷°…“
°“√‡μ√’¬¡·∫§∑’‡√’¬

°“√»÷°…“§√—Èßπ’È„™â·∫§∑’‡√’¬„π°“√∑¥ Õ∫ 3 ™π‘¥

®“°¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬

¡À‘¥≈ §◊Õ E. faecalis, S. mitis ´÷Ëß‡μ√’¬¡®“°ºŸâªÉ«¬·≈–

S. aureus ®“°·∫§∑’‡√’¬¡“μ√∞“π (ATCC25923) π”

·∫§∑’‡√’¬∑—Èß 3 ™π‘¥ ‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈«‡∫√πŒ“√å∑-

Õ‘πøí«™—π (brain heart infusion broth) ∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑”„Àâ‡®◊Õ®“ß®π‰¥â

®”π«π·∫§∑’‡√’¬ª√–¡“≥ 108 ´’‡Õø¬Ÿ/¡≈. (CFU/ml,

colony forming unit/ml) ‚¥¬‡∑’¬∫§«“¡¢ÿàπ°—∫ “√≈–≈“¬

¡“μ√∞“π (McFarland standardûs solution No. 0.5)

®“°π—Èππ”·∫§∑’‡√’¬∑—Èß 3 ™π‘¥ „πª√‘¡“μ√∑’Ë‡∑à“°—π¡“º ¡

√«¡°—π ‡¢¬à“„Àâ‡¢â“°—π¥â«¬‡§√◊ËÕß‡¢¬à“ (Vortex-genie®2,

Scientific industries, Inc., Bohemia, NY, USA) ÷́Ëß‡ªìπ

≈—°…≥–°“√‡≈’È¬ß‡™◊ÈÕ·∫∫º ¡·≈â«∑”„Àâ‡®◊Õ®“ß≈ß 10 ‡∑à“

®“°π—Èππ”·∫§∑’‡√’¬∑’Ëº ¡√«¡°—π®”π«π 5 ¡‘≈≈‘≈‘μ√ º ¡

√«¡°—∫´’√—¡¡â“ (Horse serum, Starrate Pty Ltd., Austra-

lia) ª√‘¡“μ√ 5 ¡‘≈≈‘≈‘μ√ ®–‰¥â®”π«π ·∫§∑’‡√’¬ª√–¡“≥

107 ́ ’‡Õø¬Ÿ/¡≈. „π´’√—¡¡â“‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπ·∫§∑’‡√’¬

∑’Ë„™â„π°“√∑¥ Õ∫

«‘∏’°“√»÷°…“

π”·∫§∑’‡√’¬„π ’́√—¡¡â“ 200 ‰¡‚§√≈‘μ√ „ à≈ß

„πÀ≈Õ¥‡Õæ‡æπ¥Õ√åø (Eppendorf tube) ́ ÷Ëß¡’ “√∑¥ Õ∫

§◊Õ·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å ·≈–§≈Õ√å‡Œ°´‘¥’π·Õ§∑’ø-

æÕ¬∑å ¢π“¥¡“μ√∞“π 40 ∑’Ë‰¥â√—∫°“√μ—¥§√÷Ëß¥â«¬°√√‰°√

ª√“»®“°‡™◊ÈÕ„ àÕ¬ŸàÀ≈Õ¥≈– 1 ™π‘¥  à«π·∫§∑’‡√’¬„π´’√—¡

¡â“‡¢â¡¢âπ√âÕ¬≈– 50 ∑’Ë‰¡à¡’ “√∑¥ Õ∫‡ªìπ°≈ÿà¡§«∫§ÿ¡

·≈–À≈Õ¥ ÷́Ëß∫√√®ÿ·∑àß°—μμ“‡ªÕ√å™“∑’Ë‰¡àº ¡ “√∑¥ Õ∫

‡ªìπ°≈ÿà¡∑’Ë„™â‡ª√’¬∫‡∑’¬∫«à“ °“√∑”≈“¬·∫§∑’‡√’¬¡“®“°

μ—«¬“¢Õß “√∑¥ Õ∫·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ°

´‘¥’π ‰¡à‰¥â¡“®“° à«πº ¡Õ◊Ëπ¢Õß·∑àß°—μμ“‡ªÕ√å™“ ®“°π—Èπ

π”À≈Õ¥‡Õæ‡æπ¥Õ√åø∑—Èß 4 À≈Õ¥ ‰ª‡¢â“μŸâÕ∫‡≈’È¬ß‡™◊ÈÕ

∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 1 «—π, 7 «—π·≈–

14 «—π ‡¡◊ËÕ§√∫μ“¡°”Àπ¥®–π”·∫§∑’‡√’¬„π ´’√—¡¡â“®“°

À≈Õ¥‡Õæ‡æπ¥Õ√åø 20 ‰¡‚§√≈‘μ√ ¡“∑”„Àâ‡®◊Õ®“ß≈ß

§√—Èß≈– 10 ‡∑à“®π∂÷ß 1,000 ‡∑à“ „π°“√∑”®–‡¢¬à“∑ÿ°

À≈Õ¥‡ªìπ‡«≈“ 5 «‘π“∑’ ®“°π—Èπ¥Ÿ¥ “√≈–≈“¬∑’Ë‡®◊Õ®“ß·≈â«

·μà≈–§«“¡‡¢â¡¢âπ 20 ‰¡‚§√≈‘μ√ À¬¥∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

™π‘¥§—¥‡≈◊Õ° (selective media) ÷́Ëß¡’§«“¡®”‡æ“– ”À√—∫

·∫§∑’‡√’¬·μà≈–™π‘¥∑’Ë„™â∑¥ Õ∫ §«“¡‡¢â¡¢âπ≈– 2 §√—Èß

 ”À√—∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ·∫§‚μ‰∫≈å‡Õ §Ÿ≈‘π (Bacto bile

esculin agar) „™â‡ªìπÕ“À“√§—¥‡≈◊Õ°‡™◊ÈÕ ”À√—∫ E. faecalis

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¡π‘∑Õ≈´Õ≈∑å (Manitol salt agar) ‡ªìπ

Õ“À“√§—¥‡≈◊Õ°‡™◊ÈÕ ”À√—∫ S. aureus ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ
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·∫§‚μ‰¡μ‘ ´“‰≈«“‡√’¬  (Bacto mitis salivarius agar)

‡ªìπÕ“À“√§—¥‡≈◊Õ°‡™◊ÈÕ ”À√—∫ S. mitis À≈—ß®“°À¬¥

·∫§∑’‡√’¬∑’Ë‡®◊Õ®“ß·μà≈–§«“¡‡¢â¡¢âπ·≈â« ®–π”Õ“À“√

‡≈’È¬ß‡™◊ÈÕ E. faecalis ·≈– S. aureus ‰ªÕ∫„πμŸâÕ∫‡≈’È¬ß‡™◊ÈÕ

∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“ ‡´≈‡´’¬ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß  à«π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ S. mitis π”‰ªÕ∫„πμŸâÕ∫‡≈’È¬ß‡™◊ÈÕ (CO
2

incubator, Heraeus B5060EK, Postfach, Germany) ∑’Ë¡’

√âÕ¬≈– 5 ¢Õß°ä“´ §“√å∫Õπ‰¥ÕÕ°‰´¥å‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß

°“√ª√–‡¡‘πº≈

π—∫®”π«π‚§‚≈π’¢Õß·∫§∑’‡√’¬·μà≈–™π‘¥∫πÕ“À“√

§—¥‡≈◊Õ°‡™◊ÈÕ ¥â«¬‡§√◊ËÕßπ—∫‚§‚≈π’ (Colony counter model

255, Pequannock, New Jersey, USA) ‚¥¬ E. faecalis

Õà“πº≈®“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ·∫§‚μ‰∫≈å‡Õ §Ÿ≈‘π®–„Àâ

‚§‚≈π’ ’¥” ·≈–¡’°“√‡ª≈’Ë¬π ’¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ®“°

 ’‡À≈◊ÕßÕàÕπ‡ªìπ ’πÈ”μ“≈‡¢â¡√Õ∫Ê‚§‚≈π’®“°ªØ‘°‘√‘¬“

‰Œ‚¥√‰≈´å (hydrolize) ‡Õ §Ÿ≈‘π  à«π S. aureus ‚§‚≈π’®–

¡’≈—°…≥–°≈¡ ’‡À≈◊Õß ‡°‘¥°“√‡ª≈’Ë¬π ’¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ

·¡π‘∑Õ≈´Õ≈∑å®“° ’·¥ß‡ªìπ ’‡À≈◊Õß√Õ∫Ê‚§‚≈π’ ´÷Ëß‡°‘¥

®“°ªØ‘°‘√‘¬“°“√À¡—°πÈ”μ“≈·¡π‘∑Õ≈  à«π S. mitis Õà“π

º≈®“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ·∫§‚μ‰¡μ‘  ´“‰≈«“‡√’¬  ®–‡ÀÁπ

‚§‚≈π’¡’≈—°…≥–°≈¡º‘«‡√’¬∫¢π“¥‡≈Á° ’πÈ”‡ß‘π‡¢â¡ „π°“√

π—∫®”π«π‚§‚≈π’®–π—∫‡ªìπ´’‡Õø¬Ÿ/¡≈. °“√»÷°…“§√—Èßπ’È

®–∑”°“√∑¥≈Õß´È” 10 °“√∑¥≈Õß

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘

π”§à“´’‡Õø¬Ÿ/¡≈. ∑’Ë‰¥â·ª≈ß‡ªìπ§à“≈ÁÕ° (logarithm)

‡æ◊ËÕπ”‰ª§”π«≥À“§à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π° 2 ∑“ß (Twoway

ANOVA) ‡æ◊ËÕ¥ŸÕ‘∑∏‘æ≈¢Õß “√∑¥ Õ∫·μà≈–™π‘¥ ·≈–

‡«≈“·μà≈–™à«ß∑’Ë„™â„π°“√»÷°…“ ”À√—∫·∫§∑’‡√’¬·μà≈–™π‘¥

®“°π—Èπ®÷ß„™â§√— §“≈ «“≈‘ ‡∑ μå (Kruskal-Wallis test)

·≈–¥—ππå‡∑ μå (Dunn test) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

„π°“√∑”≈“¬·∫§∑’‡√’¬·μà≈–™π‘¥¢Õß·∑àß·§≈‡ ’́¬¡-

‰Œ¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å „π·μà≈–

™à«ß‡«≈“‚¥¬‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

º≈°“√»÷°…“
·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ° ‘́¥’π·Õ§-

∑’øæÕ¬∑å „Àâº≈„π°“√∑”≈“¬·∫§∑’‡√’¬∑’Ë∑¥ Õ∫∑—Èß 3

™π‘¥ ‰¥â·°à E. faecalis, S. aureus ·≈– S. mitis (¿“æ

∑’Ë 1-3) ‚¥¬§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å À≈—ß®“°∑’Ë —¡º— 

°—∫·∫§∑’‡√’¬„π´’√—¡¡â“‡ªìπ‡«≈“ 1 «—π ®”π«π ¢Õß E.

faecalis ·≈– S. mitis ≈¥≈ß ª√–¡“≥ 1 §à“≈ÁÕ° À√◊Õ

≈¥≈ß®“°®”π«π‡√‘Ë¡μâπ 10 ‡∑à“ (p>.05) ¢≥–∑’Ë®”π«π

¢Õß S. aureus ≈¥≈ßª√–¡“≥ 6 §à“≈ÁÕ° À√◊Õ 1 ≈â“π‡∑à“

´÷Ëß·μ°μà“ß°—∫°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<.05) ·≈–‰¡àæ∫°“√‡®√‘≠‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬∑—Èß 3

™π‘¥ μ—Èß·μà«—π∑’Ë 7 ‡ªìπμâπ‰ª

Fig. 1 Graph shows CFU /ml. of Enterococcus  faecalis after contacting chlorhexidine activ point (ACP), calcium

hydroxide point (CHP), gutta-percha point  (GP) and control group in three periods of the testing. (1, 7, 14 days)
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Fig. 2 Graph shows  CFU /ml. of  Staphylococcus aureus after contacting chlorhexidine activ point (ACP), calcium

hydroxide point (CHP), gutta-percha point  (GP) and control group in three periods of the testing. (1, 7, 14 days)

Fig. 3 Graph shows CFU /ml. of Streptococcus mitis respectively after contacting chlorhexidine activ point (ACP),

calcium hydroxide point (CHP), gutta-percha point  (GP) and control group in three periods of the testing.

(1, 7, 14 days)

 à«π°≈ÿà¡∑’Ë∑¥ Õ∫¥â«¬·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

„π«—π∑’Ë 1 ®”π«π¢Õß·∫§∑’‡√’¬∑—Èß 3 ™π‘¥ ‰¡àμà“ß®“°

®”π«π¢Õß·∫§∑’‡√’¬„π°≈ÿà¡§«∫§ÿ¡ (p>.05) „π«—π∑’Ë 7

®”π«π·∫§∑’‡√’¬∑—Èß 3 ™π‘¥≈¥≈ßμà“ß®“°°≈ÿà¡§«∫§ÿ¡

(p<.05) ·μà®”π«π¢Õß E. faecalis ·≈– S. mitis ¬—ß‡À≈◊Õ

Õ¬Ÿà§àÕπ¢â“ß Ÿß§◊Õ 1.43x106 ´’‡Õø¬Ÿ/¡≈.·≈– 8.33x105

´’‡Õø¬Ÿ/¡≈. μ“¡≈”¥—∫  à«π®”π«π¢Õß S. aureus ‡À≈◊Õ

Õ¬Ÿà‡æ’¬ß 2.28x102 ´’‡Õø¬Ÿ/¡≈.  ”À√—∫«—π∑’Ë 14 ·∑àß

·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å “¡“√∂∑”≈“¬ E. faecalis ·≈–

S. mitis ‰¥â¥’°«à“«—π∑’Ë 7 ·≈–¡’®”π«ππâÕ¬°«à“°≈ÿà¡ §«∫§ÿ¡

(p<.05)  à«π®”π«π¢Õß S. aureus π—Èπ‡À≈◊ÕÕ¬ŸàπâÕ¬¡“°

§◊Õ 1.87x10 ’́‡Õø¬Ÿ/¡≈. (p<.05)

„π«—π∑’Ë 1 º≈°“√∑”≈“¬·∫§∑’‡√’¬ 2 ™π‘¥ E. faecalis

·≈– S. mitis √–À«à“ß§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å·≈–
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·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‰¡àμà“ß°—π (p>.05) ·μàº≈°“√

∑”≈“¬ S. aureus ¢Õß§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å®– Ÿß

°«à“·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åμ“¡¿“æ∑’Ë 2 (p<.05) „π

«—π∑’Ë 7 ·≈–«—π∑’Ë 14 æ∫«à“§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å

¡’§«“¡ “¡“√∂„π°“√∑”≈“¬·∫§∑’‡√’¬∑—Èß 3 ™π‘¥ ‰¥â¥’

°«à“·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å

®”π«π¢Õß·∫§∑’‡√’¬·μà≈–™π‘¥„π°≈ÿà¡§«∫§ÿ¡‰¡à

·μ°μà“ß°—∫®”π«π‡√‘Ë¡μâπ (p>.05) ·≈–‰¡à·μ°μà“ß®“°

°≈ÿà¡∑’Ë¡’°—μμ“‡ªÕ√å™“‡æ’¬ßÕ¬à“ß‡¥’¬«∑ÿ°™à«ß‡«≈“‡™àπ°—π

(p>.05)

∫∑«‘®“√≥å
º≈°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ “√∑’Ë„™â∑¥ Õ∫§◊Õ

§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å·≈–·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

¡’§«“¡ “¡“√∂„π°“√∑”≈“¬·∫§∑’‡√’¬∑’Ë„™â„π°“√∑¥ Õ∫

∑—Èß 3 ™π‘¥ ‚¥¬§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å  “¡“√∂∑”≈“¬

S. aureus ‰¥â¥’°«à“ E. faecalis ·≈– S. mitis (p<.05) ∑’Ë

‡«≈“ 1 «—π ·≈–À≈—ß®“° 7 «—π ‰¡àæ∫·∫§∑’‡√’¬∑—Èß 3 ™π‘¥

 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Emilson22 ∑’Ë∑¥ Õ∫‚¥¬

«‘∏’Õ–°“√å‰¥≈Ÿ™—Ëπ (agar dilution) æ∫«à“§≈Õ√å‡Œ°´‘¥’π¡’

§«“¡‰«μàÕ°“√∑”≈“¬·∫§∑’‡√’¬æ«°¬âÕ¡μ‘¥ ’·°√¡∫«°

¡“°°«à“·°√¡≈∫

 à«π°≈ÿà¡∑’Ë∑¥ Õ∫¥â«¬·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

„Àâº≈„π°“√∑”≈“¬·∫§∑’‡√’¬∑—Èß 3 ™π‘¥μà“ß®“°°≈ÿà¡§«∫§ÿ¡

(p>.05) „π«—π∑’Ë 7 ‡ªìπμâπ‰ª ·≈–„π«—π∑’Ë 14 ®–∑”≈“¬

·∫§∑’‡√’¬∑—Èß 3 ™π‘¥‰¥â¥’°«à“«—π∑’Ë 7 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√

∑”≈“¬·∫§∑’‡√’¬∑—Èß 2 ™π‘¥ (E. faecalis ·≈– S. mitis)

¢Õß·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å°—∫§≈Õ√å‡Œ°´‘¥’π·Õ§∑’ø-

æÕ¬∑å æ∫«à“„π«—π∑’Ë 1 „Àâº≈„π°“√∑”≈“¬·∫§∑’‡√’¬

‰¡àμà“ß°—π (p>.05) ·μà§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å®–

∑”≈“¬ S. aureus ‰¥â¥’°«à“·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å „π

«—π∑’Ë 7 ·≈–«—π∑’Ë 14 æ∫«à“§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å

 “¡“√∂∑”≈“¬·∫§∑’‡√’¬∑—Èß 3 ™π‘¥‰¥â¥’°«à“·∑àß·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å ‡π◊ËÕß®“°ª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬·∫§∑’‡√’¬

¢Õß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥åπ—Èπ ¢÷ÈπÕ¬Ÿà°—∫§«“¡ “¡“√∂

„π°“√ª≈¥ª≈àÕ¬‰Œ¥√Õ° ‘́≈Õ‘ÕÕπ ·≈–∑”„Àâ‡°‘¥ ¿“«–

§«“¡‡ªìπ¥à“ß∑’Ë¡’§à“æ’‡Õ™ª√–¡“≥ 1223 ´÷Ëß·∑àß·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å¡’§«“¡ “¡“√∂„π°“√ª≈¥ª≈àÕ¬‰Œ¥√Õ° ‘́≈-

Õ‘ÕÕπ ·≈–„Àâ§à“æ’‡Õ™∑’ËμË”°«à“ 9 ‰¡à∂÷ß√–¥—∫∑’Ë∑”„Àâ‡°‘¥

 ¿“«–§«“¡‡ªìπ¥à“ß∑’Ë ŸßæÕ‡¡◊ËÕ‡∑’¬∫°—∫·§≈‡´’¬¡‰Œ-

¥√Õ°‰´¥å‡æ μå ∑—Èß„π·∫∫®”≈Õß§≈Õß√“°øíπ„π‡«≈“

24 ™—Ë«‚¡ß24 À√◊Õ·¡â·μà‡π◊ÈÕøíπ„π§≈Õß√“°‡ªìπ‡«≈“

ª√–¡“≥ 7 «—π25 Õ¬à“ß‰√°Á μ“¡·∫§∑’‡√’¬∫“ß™π‘¥‡™àπ

E. faecalis, S. aureus, Bacillus subtilis ·≈– Pseudo-

monas aeruginosa ∂÷ß·¡â«à“®–„ à·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å-

‡æ μå‡ªìπ‡«≈“ 7 «—π °Á¬—ßæ∫·∫§∑’‡√’¬‡À≈à“π’È‰¥â ∑—Èßπ’È

‡æ√“–·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‡æ μå¡’§«“¡‡ªìπ¥à“ß‰¡à Ÿß

æÕ∑’Ë®–¡’º≈μàÕ·∫§∑’‡√’¬∑’Ë∑πμàÕ ¿“æ§«“¡‡ªìπ¥à“ß∑’Ë

§àÕπ¢â“ß Ÿß„π∑àÕ‡π◊ÈÕøíπ26

º≈°“√»÷°…“§√—Èßπ’È·μ°μà“ß°—∫°“√»÷°…“¢Õß Pod-

beilski ·≈–§≥–15 ∑’Ëæ∫«à“·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

 “¡“√∂∑”≈“¬ E. faecalis ‰¥â¥’°«à“·∑àß§≈Õ√å‡Œ° ‘́¥’π

Õ“®‡ªìπ‡æ√“– E. faecalis ®“°°“√»÷°…“¥—ß°≈à“«¡“®“°

·∫§∑’‡√’¬¡“μ√∞“π (ATCC29212) ·≈–‡ªìπ°“√‡æ“–‡≈’È¬ß

·∫§∑’‡√’¬·μà≈–™π‘¥·¬°®“°°—π ‚¥¬‡æ“–‡≈’È¬ß„π¿“«–

ª√“»®“°ÕÕ°´‘‡®π ¢≥–∑’Ë°“√»÷°…“π’Èπ” E. faecalis ¡“

®“°ºŸâªÉ«¬·≈–‡æ“–‡≈’È¬ß„π≈—°…≥–°“√‡≈’È¬ß‡™◊ÈÕ·∫∫º ¡

„π¿“«–∑’Ë¡’ÕÕ°´‘‡®π ®÷ß —ππ‘…∞“π«à“ Õ“®¡’ªØ‘°‘√‘¬“μàÕμâ“π

(antagonist) √–À«à“ß·∫§∑’‡√’¬∑’ËÕ¬Ÿà√«¡°—π πÕ°®“°π’È

°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’Ëμà“ß°—πÕ“®¡’º≈μàÕ°“√ÕÕ°ƒ∑∏‘Ï¢Õß

 “√∑¥ Õ∫‰¥â·μ°μà“ß°—π ·μà„π°“√»÷°…“π’È Õ¥§≈âÕß°—∫

º≈°“√»÷°…“¢Õß Lenet ·≈–§≥–27 ∑’Ë æ∫«à“§≈Õ√å‡Œ° ‘́¥’π

 “¡“√∂∑”≈“¬ E. faecalis ‰¥â¥’°«à“·§≈‡´’¬¡‰Œ¥√Õ°-

‰´¥å‡æ μå ∂â“„ à„π§≈Õß√“°øíπ ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 7 «—π

„π√Ÿª·∫∫∑’Ë¡’·∑àß°—μμ“‡ªÕ√å™“‡ªìπ·°π·≈–¡’§≈Õ√å‡Œ° ‘́¥’π

√âÕ¬≈– 25 „π à«π º ¡¢ÕßπÈ”·≈–‚æ≈’‡¡Õ√å (water-

permeable polymer) ·≈–‡§≈◊Õ∫¥â«¬‚æ≈’‡¡Õ√åøî≈å¡ (poly-

mer film) ·μà¥âÕ¬°«à“§≈Õ√å‡Œ° ‘́¥’π‡®≈ ‚¥¬ºŸâ«‘®—¬„Àâ

‡Àμÿº≈«à“ °“√»÷°…“¥—ß°≈à“«∑”°“√∑¥ Õ∫·∑àß§≈Õ√å‡Œ°-

´‘¥’π „π ¿“«–∑’Ë¡’¢Õß‡À≈«¡“°‡°‘π‰ª ∑”„Àâ§«“¡‡¢â¡¢âπ

¢Õßμ—«¬“∑’Ëª≈¥ª≈àÕ¬ÕÕ°¡“‡®◊Õ®“ß‡°‘π°«à“®–∑”≈“¬

·∫§∑’‡√’¬ ·≈–Õ’°ª√–°“√§◊Õ §≈Õ√å‡Œ° ‘́¥’π‡®≈∑’Ë‡À≈◊Õ

μ°§â“ß„π§≈Õß√“°¬—ß§ß¡’º≈„π°“√∑”≈“¬·∫§∑’‡√’¬

Õ¬à“ßμàÕ‡π◊ËÕß „π¢≥–∑’Ë·∑àß§≈Õ√å‡Œ° ‘́¥’π·≈–·§≈‡ ’́¬¡-

‰Œ¥√Õ°‰´¥å‡æ μå∂Ÿ°≈â“ßÕÕ°®“°§≈Õß√“°‡°◊Õ∫À¡¥ ·≈–

®“°°“√»÷°…“¢Õß Heling ·≈–§≥–28 æ∫«à“§≈Õ√å‡Œ° ‘́¥’π

°≈Ÿ‚§‡πμ (chlorhexidine gluconate) „π§√Õ ≈‘ß°å ‚ª√μ’π

‡¡∑√‘°´å (cross-link protein matrix) ´÷Ëß¡’°“√ª≈¥ª≈àÕ¬
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§≈Õ√å‡Œ°´‘¥’π ÕÕ°¡“Õ¬à“ß™â“Êπ—Èπ ™à«¬≈¥®”π«π·∫§-

∑’‡√’¬„π∑àÕ‡π◊ÈÕøíπ¿“¬À≈—ß —¡º— °—∫ E. faecalis ‡ªìπ‡«≈“

3 «—π ‰¥â¥’°«à“·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å‡æ μå Õ¬à“ß‰√°Áμ“¡

°“√»÷°…“¥—ß°≈à“« ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫§≈Õ√å‡Œ°´‘¥’π

·≈–·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å „π√Ÿª·∫∫°“√‡μ√’¬¡´÷Ëß·μ°μà“ß

®“°∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È

 à«π°≈ÿà¡§«∫§ÿ¡æ∫®”π«π·∫§∑’‡√’¬∑—Èß 3 ™π‘¥

‰¡à·μ°μà“ß°—∫®”π«π‡√‘Ë¡μâπ„π·μà≈–™à«ß‡«≈“ (p>.05)

· ¥ß„Àâ‡ÀÁπ«à“¬—ß§ß¡’·∫§∑’‡√’¬‡®√‘≠‡μ‘∫‚μÕ¬Ÿàμ≈Õ¥√–¬–

‡«≈“∑’Ë»÷°…“  ”À√—∫°≈ÿà¡∑’Ë¡’·∑àß°—μμ“‡ªÕ√å™“„π·∫§∑’‡√’¬

´÷Ëß‰¡à¡’ à«πº ¡¢Õß “√∑¥ Õ∫ æ∫«à“®”π«π·∫§∑’‡√’¬

‰¡à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡ (p>.05) · ¥ß„Àâ‡ÀÁπ«à“°“√

≈¥≈ß¢Õß®”π«π·∫§∑’‡√’¬„π°≈ÿà¡∑¥≈Õß ¡“®“°§«“¡

 “¡“√∂„π°“√∑”≈“¬·∫§∑’‡√’¬¢Õß “√∑’Ë∑¥ Õ∫§◊Õ§≈Õ√å-

‡Œ°´‘¥’π·≈–·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å

°“√ÕÕ°ƒ∑∏‘Ï„π°“√∑”≈“¬·∫§∑’‡√’¬¢Õß·∑àß·§≈-

‡´’¬¡‰Œ¥√Õ°‰´¥å·≈–·∑àß§≈Õ√å‡Œ°´‘¥’ππ—Èπ ®–‡°‘¥¢÷Èπ

‡¡◊ËÕ —¡º— °—∫§«“¡™◊Èπ„π§≈Õß√“°øíπ·≈–¢Õß‡À≈«„π∑àÕ

‡π◊ÈÕøíπ ¥—ßπ—Èπ°“√»÷°…“∂÷ß§ÿ≥ ¡∫—μ‘¥—ß°≈à“« ®÷ß§«√∑”

„π¿“«–∑’Ë„Àâ “√∑’Ë∑¥ Õ∫ —¡º— °—∫¢Õß‡À≈«„πª√‘¡“μ√

„°≈â‡§’¬ß°—∫ª√‘¡“μ√¢Õß¢Õß‡À≈«„π§≈Õß√“°øíπ ®“°

°“√»÷°…“¢Õß Parson ·≈–§≥–12 ‚¥¬ª√–¡“≥§«“¡¬“«

‡©≈’Ë¬¢Õß§≈Õß√“°øíπ ‡∑à“°—∫ 16 ¡‘≈≈‘‡¡μ√ ·≈–¡’¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß∑’Ë√–¥—∫°÷Ëß°≈“ß√“°øíπª√–¡“≥ 1

¡‘≈≈‘‡¡μ√ ¥—ßπ—Èπ ®–¡’ª√‘¡“μ√¢Õß§≈Õß√“°ª√–¡“≥

13 ‰¡‚§√≈‘μ√ ·μà·∫§∑’‡√’¬„π´’√—¡¡â“∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È

¡’ª√‘¡“μ√ 200 ‰¡‚§√≈‘μ√ ÷́Ëß¡“°°«à“ª√‘¡“μ√¿“¬„π

§≈Õß√“°øíπ ‡ªìπº≈„Àâ§«“¡‡¢â¡¢âπ¢Õß·§≈‡ ’́¬¡‰Œ-

¥√Õ°‰´¥å·≈–§≈Õ√å‡Œ°´‘¥’π∑’Ë„™â„π°“√»÷°…“§√—Èßπ’ÈμË”°«à“

∑’Ë„™â„π§≈Õß√“°øíπ · ¥ß„Àâ‡ÀÁπ«à“ “√∑’Ëπ”¡“∑¥ Õ∫

πà“®–¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“º≈¢Õß°“√»÷°…“§√—Èßπ’È‡¡◊ËÕ„™â

∑“ß§≈‘π‘°  ”À√—∫‡Àμÿº≈„π°“√„™âª√‘¡“μ√¥—ß°≈à“« ‡æ◊ËÕ

„Àâ‡æ’¬ßæÕ∑’Ë®–∑”„Àâ “√∑’ËμâÕß°“√∑¥ Õ∫‡°‘¥°“√ —¡º— 

°—∫·∫§∑’‡√’¬‰¥âÕ¬à“ß∑—Ë«∂÷ß‚¥¬μ≈Õ¥∑—Èß·∑àß„πÀ≈Õ¥

‡Õæ‡æπ¥Õ√åø ·≈– “¡“√∂μ‘¥μ“¡º≈‰¥âπ“π‡∑à“°—∫√–¬–

‡«≈“∑’Ë„ à¬“„π§≈Õß√“°„π∑“ß§≈‘π‘° «‘∏’°“√π’È¡’¢âÕ¥’

‡æ√“–‡ªìπ«‘∏’°“√∑’Ë “¡“√∂π—∫®”π«π¢Õß·∫§∑’‡√’¬∑’Ë¡’™’«‘μ

Õ¬Ÿà„π·μà≈–™à«ß‡«≈“‰¥â ·≈–¡’¢âÕ¥’°«à“«‘∏’Õ–°“√å¥‘øøî«™—π

´÷Ëß®–„Àâº≈∑’Ëπà“‡™◊ËÕ∂◊Õ‰¥â‰¡à‡°‘π 48 ™—Ë«‚¡ß ·μàÕ¬à“ß‰√

°Áμ“¡«‘∏’°“√∑’Ë„™âπ’È¬—ß¡’¢âÕ®”°—¥∑’Ë„™â∑¥ Õ∫°—∫·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å‡æ μå ®÷ß∑”„Àâ‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫º≈°“√

»÷°…“°—∫¬“∑’Ë„ à„π§≈Õß√“°„π√Ÿª·∫∫∑’Ë„™â‡ªìπª√–®”

„πªí®®ÿ∫—π

°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ §≈Õ√å‡Œ°´‘¥’π·Õ§-

∑’øæÕ¬∑å ¡’ª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬·∫§∑’‡√’¬∑’Ë∑¥ Õ∫

∑—Èß 3 ™π‘¥ ‡¡◊ËÕ “√¥—ß°≈à“« —¡º— °—∫·∫§∑’‡√’¬Õ¬à“ßπâÕ¬

7 «—π¢÷Èπ‰ª ·≈–„Àâº≈„π°“√∑”≈“¬·∫§∑’‡√’¬‰¥â¥’°«à“

·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<.05) ¥—ßπ—Èπ„π∑“ß§≈‘π‘° ∂â“æ‘®“√≥“∂÷ßº≈„π°“√

∑”≈“¬·∫§∑’‡√’¬ °≈ÿà¡∑’Ë¡’§«“¡μâ“π∑“πμàÕ·§≈‡ ’́¬¡-

‰Œ¥√Õ°‰´¥å À√◊Õ„π°√≥’∑’Ëøíπ‰¥â√—∫°“√Õÿ¥§≈Õß√“°øíπ

·μà¬—ß§ß¡’°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕª≈“¬√“°øíπÕ¬Ÿà ·≈–μâÕß

∑”°“√√—°…“§≈Õß√“°øíπ´È” (retreatment) §≈Õ√å‡Œ°-

´‘¥’π·Õ§∑’øæÕ¬∑åÕ“®‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√„™â‡ªìπ

¬“∑’Ë„ à„π§≈Õß√“°øíπ  à«π·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å

·¡â«à“®–¡’§«“¡ “¡“√∂„π°“√∑”≈“¬·∫§∑’‡√’¬∑’Ë∑¥ Õ∫

μË”°«à“§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å ·μà√Ÿª·∫∫¢Õß·∑àß

·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑”„Àâ„™âß“π‰¥â§àÕπ¢â“ß –¥«° Õ“®

‡ªìπ¢âÕæ‘®“√≥“„Àâ¡’°“√æ—≤π“§«“¡‡¢â¡¢âπ¢Õß “√ ‡æ◊ËÕ

„Àâ “¡“√∂ª≈¥ª≈àÕ¬‰Œ¥√Õ°´‘≈Õ‘ÕÕπ ∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß¢Õß§à“æ’‡Õ™‰¥â Ÿß¢÷Èπ ®π∂÷ß√–¥—∫∑’Ë “¡“√∂

¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ Õ¬à“ß‰√

°Áμ“¡°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“„πÀâÕßªØ‘∫—μ‘°“√ „π

Õπ“§μπà“®–¡’°“√ª√–‡¡‘π°“√√—°…“∑“ß§≈‘π‘°«à“  ¿“æ

§«“¡™◊Èπ„π§≈Õß√“°øíππ—Èπ·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

·≈–·∑àß§≈Õ√å‡Œ° ‘́¥’π®– “¡“√∂ª≈¥ª≈àÕ¬μ—«¬“ÕÕ°¡“

‰¥â„πª√‘¡“≥∑’Ë ŸßæÕμ≈Õ¥∑—Èß§ß ¿“æπ—Èπ‰¥â‡ªìπ‡«≈“π“π

æÕ∑’Ë®–≈¥ª√‘¡“≥·∫§∑’‡√’¬„π√–À«à“ß°“√√—°…“‰¥â¡“°

πâÕ¬‡æ’¬ß„¥ ¢âÕ§«√æ‘®“√≥“Õ’°ª√–°“√§◊Õ °“√‡μ√’¬¡

§≈Õß√“°„Àâ “¡“√∂ —¡º— °—∫·∑àß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

À√◊Õ§≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å‚¥¬μ≈Õ¥∑—Èß·∑àß Õ“®

∑”‰¥â§àÕπ¢â“ß¬“° ÷́ËßÕ“® àßº≈μàÕ°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“‰¥â

Õ’°∑—Èß¬—ß¡’√“§“§àÕπ¢â“ß Ÿß ¥—ßπ—Èπ®÷ß§«√¡’°“√»÷°…“∂÷ßº≈

„π∑“ß§≈‘π‘°‡æ◊ËÕ°“√ª√–¬ÿ°μå„™âμàÕ‰ª

∫∑ √ÿª
1. §≈Õ√å‡Œ°´‘¥’π·Õ§∑’øæÕ¬∑å “¡“√∂∑”≈“¬

‡™◊ÈÕ S. aureus ‰¥â¥’°«à“‡™◊ÈÕ E. faecalis ·≈– S. mitis
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3. °“√æ‘®“√≥“ ®–‰¥â√—∫°“√æ‘®“√≥“°≈—Ëπ°√Õß‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘„π “¢“«‘™“π—Èπ Ê   Õ¬à“ßπâÕ¬  2  ∑à“π  ‚¥¬„™â

‡«≈“ª√–¡“≥ 4 ∂÷ß 8  —ª¥“Àå  ®“°π—Èπ®–·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ‡¢’¬π∑√“∫

4. μâπ©∫—∫∑’Ë‰¥â√—∫°“√æ‘®“√≥“‡æ◊ËÕ®–μ’æ‘¡æå„π«‘∑¬“ “√  ∫√√≥“∏‘°“√®–®—¥ àß∫∑§«“¡„ÀâºŸâπ‘æπ∏å·°â‰¢ß“π   „π

°√≥’∑’ËºŸâ∑√ß§ÿ≥«ÿ≤‘‡ πÕ·π–„Àâ·°â‰¢   „Àâ·°â‰¢À√◊Õ™’È·®ß‡æ‘Ë¡‡μ‘¡®π‡ªìπ∑’Ë‡√’¬∫√âÕ¬°àÕπ®÷ß®–μ’æ‘¡æå  ·≈–μâÕß àß
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∑à“π‰¡à≈ßμ’æ‘¡æå·≈â«)  À≈—ß®“°π—Èπ∑“ß∫√√≥“∏‘°“√®–μ√«®„Àâ 2-3 §√—Èß ‚¥¬‰¡àºà“πºŸâπ‘æπ∏å‡æ◊ËÕ§«“¡√«¥‡√Á«„π

°“√μ’æ‘¡æå

7.  ”À√—∫∫∑§«“¡∑’Ë‰¡à‰¥â√—∫°“√μ’æ‘¡æå®–¡’°“√·®âßº≈æ√âÕ¡§◊πμâπ©∫—∫∫∑§«“¡π—Èπ·°àºŸâπ‘æπ∏å ∑“ß°Õß

∫√√≥“∏‘°“√¢Õ ß«π ‘∑∏‘Ï∑’Ë®–‰¡àæ‘®“√≥“∫∑§«“¡´÷Ëß¡’°“√‡μ√’¬¡∫∑§«“¡‰¡à∂Ÿ°μâÕß

8. ºŸâπ‘æπ∏å∑ÿ°∑à“πμâÕß≈ß≈“¬¡◊Õ™◊ËÕ„π°“√¡Õ∫≈‘¢ ‘∑∏‘Ï·≈–¬◊π¬—π«à“∫∑§«“¡μâπ©∫—∫∑’Ë àß¡“μ’æ‘¡æåπ—Èπ‰¥â àß¡“μ’
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4. ‡æ◊ËÕ‡º¬·æ√à‡°’¬√μ‘§ÿ≥¢Õß ∂“∫—π
«‘∑¬“ “√π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“°§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

§”·π–π” ”À√—∫ºŸâπ‘æπ∏å∫∑§«“¡
°“√ àß∫∑§«“¡‡æ◊ËÕμ’æ‘¡æå∑’Ë

∫√√≥“∏‘°“√«‘∑¬“ “√∑—πμ·æ∑¬»“ μ√å¡À‘¥≈
    Àπà«¬ àß‡ √‘¡æ—≤π“∑“ß«‘™“°“√ μ÷° 4 ™—Èπ 9

        §≥–∑—πμ·æ∑¬»“ μ√å¡À“«‘∑¬“≈—¬¡À‘¥≈
               6 ∂ππ‚¬∏’ ‡¢μ√“™‡∑«’ °√ÿß‡∑æ¡À“π§√ 10400

               ‚∑√»—æ∑å 0-2660-7769 ‚∑√ “√ 0-2660-7767
               E-mail dtsrp@mahidol.ac.th

√Ÿª·∫∫∫∑§«“¡
1. ∫∑«‘∑¬“°“√ (Original article)  ‰¥â·°à √“¬ß“πº≈ß“π«‘®—¬„À¡à À√◊Õ√“¬ß“π°“√ ”√«®∑“ß√–∫“¥«‘∑¬“ ∑’Ë¡’ª√–‚¬™πåμàÕ«‘™“™’æ

∑—πμ·æ∑¬å´÷Ëß‰¡à‡§¬μ’æ‘¡æå„π«‘∑¬“ “√„¥ Ê ¡“°àÕπ
2. ∫∑§«“¡ª√‘∑—»πå (Review article)  ‰¥â·°à ∫∑§«“¡∑’Ë√«∫√«¡§«“¡√Ÿâ®“°μ”√“ Àπ—ß ◊Õ À√◊Õ«‘∑¬“ “√„À¡à À√◊Õ®“°º≈ß“π·≈–

ª√– ∫°“√≥å¢ÕßºŸâπ‘æπ∏å¡“‡√’¬∫‡√’¬ß¢÷Èπ ‚¥¬¡’°“√«‘‡§√“–Àå «‘®“√≥å ‡ª√’¬∫‡∑’¬∫ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡≈÷°´÷ÈßÀ√◊Õ‡°‘¥§«“¡°√–®à“ß„π‡√◊ËÕßπ—Èπ¡“°¬‘Ëß¢÷Èπ
3. √“¬ß“πºŸâªÉ«¬ (Care report)  ‰¥â·°à √“¬ß“π°√≥’»÷°…“¢ÕßºŸâªÉ«¬´÷Ëß§√Õ∫§≈ÿ¡∂÷ß≈—°…≥–Õ“°“√‡∑§π‘§°“√«‘π‘®©—¬‚√§ √«¡∑—Èß°“√

μ‘¥μ“¡ª√–‡¡‘πº≈°“√√—°…“
4. ª°‘≥°– (Miscellany) ‰¥â·°à ∫∑§«“¡∑—Ë«‰ª ¢âÕ§‘¥‡ÀÁπ‡ πÕ·π– ‡ªìπ√“¬ß“π —Èπ Ê ∑“ß«‘™“°“√∑’Ë‡°’Ë¬«°—∫∑—πμ·æ∑¬å À√◊Õ∫∑§«“¡

∑∫∑«π§«“¡√Ÿâ ‡√◊ËÕß·ª≈ ¬àÕ§«“¡®“°«‘∑¬“ “√μà“ßª√–‡∑»
°“√‡μ√’¬¡∫∑§«“¡

(‡√‘Ë¡„™âμ—Èß·μà ªï∑’Ë 30 ©∫—∫∑’Ë 1 æ.». 2553 ‡ªìπμâπ‰ª)
1. μâπ©∫—∫  àßμâπ©∫—∫ 1 ™ÿ¥  ”‡π“ 4 ™ÿ¥ ‰¡àμâÕß‡¬Á∫°√–¥“… „™â§≈‘ªÀπ’∫¡“‡ªìπ™ÿ¥ Ê  ”À√—∫¿“æª√–°Õ∫·≈–μ“√“ß àß®”π«π 3 ™ÿ¥

æ‘¡æå‚¥¬„™â‚ª√·°√¡ WORD ·∫∫Õ—°…√§Õ‡¥’¬π‘« (Cordia New) ¢π“¥ 16 ·≈–¡’√–¬–Àà“ß√–À«à“ß∫√√∑—¥ Õß™àÕß (double spacing) æ‘¡æåÀπâ“‡¥’¬«≈ß
∫π°√–¥“…æ‘¡æå —Èπ¢π“¥‡Õ ’Ë (A4) æ‘¡æå„ÀâÀà“ß®“°¢Õ∫°√–¥“… 2.5 ‡´πμ‘‡¡μ√∑ÿ°¥â“π æ√âÕ¡„ àÀ¡“¬‡≈¢Àπâ“°”°—∫∑“ß¡ÿ¡¢«“∫π∑ÿ°Àπâ“ §«“¡¬“«
¢Õß∫∑§«“¡§«√Õ¬Ÿà√–À«à“ß 10-20 Àπâ“°√–¥“…æ‘¡æå —Èπ ÷́Ëß√«¡√Ÿª¿“æ·≈–μ“√“ß¥â«¬ ‚¥¬®”π«π√Ÿª¿“æ·≈–μ“√“ß∑—ÈßÀ¡¥‰¡à§«√‡°‘π 10 Àπâ“

2. ¿“…“ „™â¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â À“°‡ªìπ∫∑§«“¡¿“…“‰∑¬„Àâ„™âμ—« –°¥μ“¡æ®π“πÿ°√¡©∫—∫√“™∫—≥±‘μ¬ ∂“π (©∫—∫
≈à“ ÿ¥ªï æ.». 2542) À“°‡ªìπ∫∑§«“¡¿“…“Õ—ß°ƒ…μâÕßºà“π°“√μ√«® Õ∫®“°‡®â“¢Õß¿“…“π—Èπ Ê °àÕπ‡æ◊ËÕ§«“¡∂Ÿ°μâÕß°àÕπ àßμ’æ‘¡æå °“√„™âμ—«‡≈¢„π
∫∑§«“¡ „Àâ„™â‡≈¢Õ“√∫‘°‡∑à“π—Èπ

3. Àπà«¬¡“μ√∞“π°“√«—¥ (unit of measurement)  ‰¥â·°à Àπà«¬¢Õß§«“¡¬“« §«“¡ Ÿß πÈ”Àπ—° ª√‘¡“μ√ ‡ªìπμâπ §«√„™â√–∫∫
‡¡μ√‘° (metric units) Õÿ≥À¿Ÿ¡‘§«√„™â‡ªìπÕß»“‡´≈‡ ’́¬  §«“¡¥—π§«√„™â‡ªìπ¡‘≈≈‘‡¡μ√ª√Õ∑ (¡¡.ª√Õ∑) °“√«—¥∑“ß‚≈À‘μ (hematologic) ·≈–∑“ß‡§¡’§≈‘π‘°
(clinical chemistry) §«√„™âÀπà«¬‡ªìπ√–∫∫‡¡μ√‘° Àπà«¬°“√«—¥Õ◊Ëπ Ê §«√„™â·∫∫¡“μ√∞“π “°≈π‘¬¡ §”¬àÕ·≈– —≠≈—°…≥å„™â‡©æ“–§”¬àÕ¡“μ√∞“π (stan-
dard abbreviation) ‰¡à§«√„™â§”¬àÕ„π™◊ËÕ‡√◊ËÕß·≈–∫∑§—¥¬àÕ ‡™àπ «‘π“∑’ (sec.) π“∑’ (min.) §”‡μÁ¡¢Õß§”¬àÕ§«√Õâ“ß‰«âμàÕ∑â“¬§”¬àÕ§√—Èß·√°„π‡π◊ÈÕ‡√◊ËÕß ¬°‡«âπ
‡ªìπÀπà«¬¡“μ√∞“π„π°“√«—¥ °“√√–∫ÿ´’Ëøíπ Õ“®„™â°“√‡√’¬°™◊ËÕÕ¬à“ß‡¥’¬« ‡™àπ øíπ‡¢’È¬«∫π´â“¬ (À√◊Õ upper left canine „π∫∑§«“¡¿“…“Õ—ß°ƒ…) À√◊Õ„™â
 —≠≈—°…≥åμ“¡√–∫∫ FDI two-digit notation ·≈–¡’™◊ËÕ„π«ß‡≈Á∫μàÕ∑â“¬‡©æ“–§√—Èß·√°∑’Ë°≈à“«∂÷ß ‡™àπ øíπ ́ ’Ë 31 (øíπμ—¥´’Ë°≈“ß≈à“ß´â“¬)

4. ¿“æª√–°Õ∫ (Figure) ™◊ËÕ·≈–§”∫√√¬“¬„Àâæ‘¡æå„μâ¿“æ ·≈–μ“¡∑’ËÕâ“ß∂÷ß„π∫∑§«“¡‡ªìπ¿“…“Õ—ß°ƒ…‡∑à“π—Èπ‚¥¬‡√’¬ßμ“¡≈”¥—∫¿“æ
·≈–„™âμ—«‡≈¢Õ“√∫‘° æ‘¡æå„π°√–¥“…·¬°·ºàπμà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß¢Õß∫∑§«“¡  —≠≈—°…≥å ≈Ÿ°»√ μ—«Õ—°…√„π¿“æ§«√‡ÀÁπ‰¥â™—¥‡®π ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ
‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ ¥—ßμ—«Õ¬à“ß

¿“æ∂à“¬ „™â‰¥â∑—Èß¿“æ ’À√◊Õ¢“«¥” „π°√≥’‡ªìπ¿“æ∂à“¬„ÀâÕ—¥¥â«¬°√–¥“…¡—π¢π“¥ 8.9X14 ´¡. (‚ª °“√å¥)  ·≈–¿“æ∂à“¬μâÕß™—¥‡®π
§«√∫Õ°™◊ËÕ‡√◊ËÕß ™◊ËÕºŸâ‡¢’¬π À¡“¬‡≈¢μ“¡≈”¥—∫¢Õß¿“æ·≈–∑”‡§√◊ËÕßÀ¡“¬· ¥ß¢Õ∫∫π¢Õß¿“æ·≈–„ à´Õß·¬°μà“ßÀ“° °√≥’‡ªìπ¿“æ·∫∫¥‘®‘∑μÕ≈
(digital) §«√¡’·øÑ¡¢âÕ¡Ÿ≈·¬°μà“ßÀ“°‰¡à§«√ Õ¥·∑√°„π‡π◊ÈÕ‡√◊ËÕß ‚¥¬„™â√Ÿª·∫∫„¥°Á‰¥â ‡™àπ (gps, fpg) μâÕß “¡“√∂‡ªî¥‰¥â¥â«¬‚ª√·°√¡®—¥°“√¿“æ
(adobe photoshop) ·≈–§«√∫—π∑÷°¿“æ≈ß„π·ºàπ∫—π∑÷° (diskette) À√◊Õ ´’¥’√Õ¡ (CD ROM) ¥â«¬§«“¡≈–‡Õ’¬¥¢Õß¿“æ‰¡àπâÕ¬°«à“ 300 ¥’æ’‰Õ (dpi)
°√≥’¿“æ≈“¬‡ âπ °√“ø À√◊Õ·ºπ¿Ÿ¡‘ „Àâ‡¢’¬πÀ√◊Õæ‘¡æå≈ß∫π°√–¥“…¡—π §«√„™âÀ¡÷° ’¥” ·≈–μâÕß¡’§”∫√√¬“¬·°πμ—Èß (ordinate) ·≈–·°ππÕπ (abscissa)

5. ¿“æ√—ß ’ „Àâ∂à“¬√Ÿª®“°øî≈å¡‡Õ°´‡√¬åμâπ©∫—∫‡ ’¬°àÕπ ·≈â«π”‰ªÕ—¥‡ªìπ¿“æ¢“«-¥” ‰¡à§«√Õ—¥¿“æ®“°øî≈å¡‡Õ°´‡√¬å ‡æ√“–®–‰¥â¿“æ∑’Ë
º‘¥®“°§«“¡‡ªìπ®√‘ß ·≈–‰¡à§«√π”¿“æ√—ß ’‰ª°√“¥¿“æ (scan) ‡æ◊ËÕ·ª≈ß‡ªìπ¿“æª√–°Õ∫√Ÿª·∫∫¥‘®‘μÕ≈

6. μ“√“ß (Table)
1. μâÕß∑”μ“√“ß·¬°μà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß ‚¥¬æ‘¡æåÀπâ“≈– 1 μ“√“ß ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ §”Õ∏‘∫“¬¿“æ„™â

¿“…“Õ—ß°ƒ…
2. μâÕß¡’™◊ËÕ (Title) ∑’Ë —Èπ ◊ËÕ‡π◊ÈÕÀ“¢Õßμ“√“ß ¡’‡≈¢°”°—∫μ“¡≈”¥—∫∑’ËÕâ“ß∂÷ß„π∫∑§«“¡ „Àâæ‘¡æå‡Àπ◊Õμ“√“ß §”∫√√¬“¬μ“√“ß„Àâæ‘¡æå

μàÕ®“°™◊ËÕμ“√“ß·≈–§«√¡’‡©æ“–∑’Ë ”§—≠·≈–®”‡ªìπ

„ à¿“æ∑’Ë 1
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3. ‡™‘ßÕ√√∂ (Footnote) „μâμ“√“ß ∫√√¬“¬§”¬àÕ  —≠≈—°…≥å À√◊Õ‡§√◊ËÕßÀ¡“¬∑’Ëª√“°Ø„πμ“√“ß μ≈Õ¥®π§à“∑¥ Õ∫∑“ß ∂‘μ‘ (∂â“¡’) Õ¬à“ß
§√∫∂â«π ‡™‘ßÕ√√∂‰¡à§«√„™â‡≈¢°”°—∫‡æ√“–Õ“® —∫ π°—∫‡≈¢°”°—∫¢Õß‡Õ° “√Õâ“ßÕ‘ß „Àâ„™â‡ªìπ —≠≈—°…≥å μ—«Õ¬à“ß ‡™àπ *, +, #, ** ‡ªìπμâπ

4. ‰¡àμâÕß¡’‡ âπ¥‘Ëß·≈–‡ âπ¢«“ß„πμ“√“ß ‰¡àμâÕß¡’°√Õ∫μ“√“ß
°“√„™â¿“æª√–°Õ∫∑’Ë¡“®“°·À≈àßÕ◊Ëπ μâÕß¡’Àπ—ß ◊Õ§”¬‘π¬Õ¡®“°‡®â“¢Õß¿“æÀ√◊ÕºŸâ∂◊Õ≈‘¢ ‘∑∏‘Ï¿“æ ·≈–‡¢’¬π°”°—∫‰«â

√Ÿª·∫∫¢Õß°“√‡μ√’¬¡∫∑«‘∑¬“°“√
 à«π∑’ËÀπ÷Ëß ∫∑§«“¡«‘∑¬“°“√§«√ª√–°Õ∫¥â«¬À—«¢âÕμà“ß Ê ¥—ßμàÕ‰ªπ’È
1. ™◊ËÕ‡√◊ËÕß (Title)  §«“¡¬“« ‰¡à‡°‘π 100 μ—«Õ—°…√ §«√¡’≈—°…≥–‡ªìπ¢âÕ§«“¡°√–™—∫  ◊ËÕ§«“¡À¡“¬¢Õß‡√◊ËÕßÕ¬à“ß™—¥‡®π
2. ™◊ËÕºŸâπ‘æπ∏å (Author)  ™◊ËÕ·≈–π“¡ °ÿ≈‡∑à“π—Èπ ∂â“¡’ºŸâ‡¢’¬πÀ≈“¬§π„Àâ‡√’¬ß≈”¥—∫§«“¡ ”§—≠μàÕ‡√◊ËÕß√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫ºŸâ‡¢’¬π ‡™àπ

«ÿ≤‘°“√»÷°…“ μ”·Àπàß∑“ß«‘™“°“√  ∂“∫—π∑’Ë∑”ß“π À√◊Õ∑’ËÕ¬Ÿà∑’Ëμ‘¥μàÕ‰¥â –¥«°
3. ºŸâπ‘æπ∏å´÷Ëß√—∫º‘¥™Õ∫μ‘¥μàÕ‡°’Ë¬«°—∫∫∑§«“¡ (Correspondence author)  ¡’™◊ËÕºŸâπ‘æπ∏å‡æ’¬ß§π‡¥’¬« π“¡ °ÿ≈ μ”·Àπàß∑“ß

«‘™“°“√  ∂“π∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å¡◊Õ∂◊Õ ‚∑√ “√ √«¡∑—ÈßÕ’‡¡≈å (E-mail) ∑’Ë “¡“√∂μ‘¥μàÕ‰¥â –¥«°·≈–√«¥‡√Á«
4. ·À≈àß‡ß‘π∑ÿπ (Research grant) „Àâ∫Õ°√“¬≈–‡Õ’¬¥ ·À≈àß∑ÿπ π—∫ πÿπ°“√»÷°…“ ‡√’¬ßμ“¡≈”¥—∫¥—ßπ’È ™◊ËÕ∑ÿπ ™◊ËÕ ∂“∫—π∑’Ë„Àâ∑ÿπ

ªï∑’Ë‰¥â√—∫∑ÿπ À¡“¬‡≈¢¢Õß∑ÿπ«‘®—¬ (∂â“¡’)
 à«π∑’Ë Õß ¡’√“¬≈–‡Õ’¬¥¥—ßπ’È
1. ∫∑§—¥¬àÕ (Abstract)  ¡’§«“¡¬“«‰¡à‡°‘π 250 §” ª√–°Õ∫¥â«¬À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective)  ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods)  «— ¥ÿÕÿª°√≥åÀ√◊ÕºŸâªÉ«¬∑’Ëπ”¡“»÷°…“ ®”π«π ™π‘¥ ª√–‡¿∑ «‘∏’°“√»÷°…“

À√◊Õ«‘∏’°“√∑¥≈Õß ·≈– ∂‘μ‘∑’Ëπ”¡“„™â
- º≈°“√»÷°…“ (Results) º≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß ·≈–°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
- ∫∑ √ÿª (Conclusion) º≈°“√»÷°…“∑’Ë ”§—≠∑’Ë‰¥â®“°°“√∑¥≈Õß
- √À— §” (Key words)  3-6 §” „Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–∂â“‡ªìπ¿“…“Õ—ß°ƒ…§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)
- °“√‡μ√’¬¡∫∑§«“¡ª√‘∑—»πå „π°“√‡¢’¬π∫∑§—¥¬àÕ§«√¡’À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective)  ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- √À— §” (Key words) 3-6 §”„Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)

 à«π∑’Ë “¡ ‡π◊ÈÕ‡√◊ËÕßæ‘¡æå‡ªìπ¿“…“‰∑¬À√◊ÕÕ—ß°ƒ…°Á‰¥â
À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß
æ‘¡æå„Àâ™‘¥À—«·∂«´â“¬¡◊Õ ÿ¥ ·μà≈–À—«¢âÕ„Àâ¢÷Èπ°√–¥“…·ºàπ„À¡à ´÷Ëß∫∑«‘∑¬“°“√ ·≈–∫∑§«“¡ª√‘∑—»πå®–„™âÀ—«¢âÕ‡À¡◊Õπ°—π∑ÿ°ª√–°“√ ‚¥¬

‡√’¬ß≈”¥—∫À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß¥—ßπ’È
1. ∫∑π” (Introduction)  ‡ªìπ à«π°≈à“«π”‚¥¬Õ“»—¬°“√μ√«®‡Õ° “√ ¢âÕ¡Ÿ≈®“°√“¬ß“π«‘®—¬ §«“¡√Ÿâ ·≈–À≈—°∞“πμà“ß Ê ®“°Àπ—ß ◊ÕÀ√◊Õ

«‘∑¬“ “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë»÷°…“ ·≈–°≈à“«∂÷ß‡Àμÿº≈À√◊Õ§«“¡ ”§—≠¢Õßªí≠À“„π°“√»÷°…“  ¡¡μ‘∞“π¢Õß°“√»÷°…“ μ≈Õ¥®π«—μ∂ÿª√– ß§å¢Õß
°“√»÷°…“„Àâ™—¥‡®π ¢Õ∫‡¢μ ·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬ §«√¡’°“√°≈à“«Õâ“ß∂÷ß∫∑§«“¡À√◊Õ‡Õ° “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë°”≈—ß∑”°“√«‘®—¬ ‡æ◊ËÕ· ¥ß§«“¡
 —¡æ—π∏å¢Õßß“π∑’Ë‡ πÕ„π∫∑§«“¡π’È°—∫§«“¡√Ÿâ‡¥‘¡‡∑à“∑’Ë∑√“∫°—πÕ¬Ÿà ‡ªìπ à«π¢Õß∫∑§«“¡∑’Ë∫Õ°‡Àμÿº≈ π”‰ª Ÿà°“√»÷°…“ ·μà‰¡àμâÕßμ√«®‡Õ° “√ (Litera-
ture Review) ∑’Ë‰¡à‡°’Ë¬«°—∫®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“ §«√‡ªìπ à«π∑’ËÕ∏‘∫“¬„ÀâºŸâÕà“π√Ÿâ«à“®–μÕ∫§”∂“¡Õ–‰√ „Àâ√«¡«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“‡ªìπ√âÕ¬
·°â«„π à«π∑â“¬¢Õß∫∑π” ·μà‰¡àμâÕß‡¢’¬πº≈°“√»÷°…“·≈– √ÿª

2. «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods)  °≈à“«∂÷ß√“¬≈–‡Õ’¬¥¢Õß«— ¥ÿÕÿª°√≥å ™◊ËÕ‡§¡’¿—≥±å ·À≈àß∑’Ë¡“ ≈—°…≥–
‡©æ“–À√◊Õ√“¬≈–‡Õ’¬¥¢ÕßÕÿª°√≥å‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™âμà“ß Ê ¢—ÈπμÕπ¢Õß°“√∑¥≈Õß ¡“μ√°“√∑’Ë„™â»÷°…“ «‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈ «‘∏’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–
 ∂‘μ‘∑’Ëπ”¡“„™â«‘‡§√“–Àå¢âÕ¡Ÿ≈

3. º≈°“√»÷°…“ (Results)  · ¥ßº≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß·≈–«‘‡§√“–Àåº≈ §«√®”·π°ÕÕ°‡ªìπÀ¡«¥À¡Ÿà·≈– —¡æ—π∏å°—∫«—μ∂ÿª√– ß§å
¢Õß°“√»÷°…“ §«√„™â¿“æª√–°Õ∫ μ“√“ß °√“ø À√◊Õ·ºπ¿Ÿ¡‘·ª≈§«“¡À¡“¬¢Õßº≈∑’Ë§âπæ∫À√◊Õ«‘‡§√“–Àå Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß √ÿª‡ª√’¬∫‡∑’¬∫°—∫
 ¡¡ÿμ‘∞“π∑’Ë«“ß‰«â μ“¡«‘∏’∑“ß ∂‘μ‘∑’Ë«‘‡§√“–Àå

4. ∫∑«‘®“√≥å (Discussion) «‘®“√≥å‰¥âμ—Èß·μà«—μ∂ÿª√– ß§å  ¡¡ÿμ‘∞“π¢Õß°“√«‘®—¬ º≈∑’Ë‰¥â®“°°“√»÷°…“‡À¡◊ÕπÀ√◊Õ·μ°μà“ß‰ª®“°º≈ß“π∑’Ë
¡’ºŸâ√“¬ß“π‰«â°àÕπÀ√◊Õ‰¡à Õ¬à“ß‰√ ‡æ√“–‡Àμÿ„¥®÷ß‡ªìπ‡™àππ—Èπ ‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®À√◊Õ‡°‘¥§«“¡√Ÿâ„À¡à∑’Ë‡°’Ë¬«¢âÕß°—∫ß“π«‘®—¬π—Èπ √«¡∑—Èß¢âÕ¥’ ¢âÕ‡ ’¬¢Õß
«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√ ‡ πÕ·π–§«“¡§‘¥‡ÀÁπ„À¡à Ê ªí≠À“μà“ß Ê ∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß§√—Èßπ’È

5. ∫∑ √ÿª (Conclusion)  º≈‚¥¬¬àÕ¢Õß°“√»÷°…“ º≈∑’Ë‰¥âμ√ß°—∫«—μ∂ÿª√– ß§å°“√«‘®—¬À√◊Õ‰¡à
6. °‘μμ‘°√√¡ª√–°“» (Acknowledgements)  °≈à“«¢Õ∫§ÿ≥μàÕÕß§å°√ Àπà«¬ß“π À√◊Õ∫ÿ§§≈∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ√à«¡¡◊Õ„π°“√«‘®—¬
7. ‡Õ° “√Õâ“ßÕ‘ß (References)  „ àμ—«‡≈¢Õ“√∫‘°À≈—ß¢âÕ§«“¡À√◊ÕÀ≈—ß™◊ËÕ∫ÿ§§≈‡®â“¢Õß¢âÕ§«“¡∑’ËÕâ“ß∂÷ß „ÀâÕâ“ßÕ‘ß¥â«¬μ—«‡≈¢∑’Ë‡ªìπμ—«¬°

(superscript) À≈—ß¢âÕ§«“¡ ´÷Ëß‡√’¬ßÀ¡“¬‡≈¢ 1, 3, 6 À√◊ÕÀ¡“¬‡≈¢ 1-3 ™‘¥´â“¬‡ ¡Õ·≈–‰¡àμâÕß„ à«ß‡≈Á∫ ‡√’¬ßμ“¡≈”¥—∫°àÕπÀ≈—ß∑’Ë°≈à“«∂÷ß„π∫∑§«“¡
∂â“μâÕß°“√Õâ“ßÕ‘ß´È”„Àâ„™âÀ¡“¬‡≈¢‡¥‘¡

°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß „™â°“√Õâ“ßÕ‘ßμ“¡√–∫∫·«π§Ÿ‡«Õ√å (Vancouver system) ™◊ËÕ«“√ “√„Àâ„™â™◊ËÕ¬àÕμ“¡√Ÿª·∫∫°“√‡¢’¬πÕâ“ßÕ‘ß„π Pubmed
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi) „π°√≥’∑’Ë™◊ËÕ¬àÕ«“√ “√‰¡àª√“°Ø„π PubMed „Àâ„™â™◊ËÕ¬àÕ«“√ “√μ“¡ Index Medicus ‚¥¬¡’μ—«Õ¬à“ß¥—ßπ’È

7.1 °“√Õâ“ßÕ‘ß«“√ “√
∂â“ºŸâπ‘æπ∏å‰¡à‡°‘π 6 §π „Àâ„ à™◊ËÕ∑ÿ°§π∂â“¡“°°«à“ 6 §π„Àâ„ à 6 §π·√°μ“¡¥â«¬ çet al.é ∂â“‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ ç·≈–§≥–é ∂â“‡ªìπ

¿“…“‰∑¬
7.1.1 «“√ “√¿“…“Õ—ß°ƒ… ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (¢÷Èπμâπ¥â«¬π“¡ °ÿ≈ μ“¡¥â«¬

Õ—°…√μ—«·√°¢Õß™◊ËÕμâπ·≈–™◊ËÕ°≈“ß  à«πªï∑’Ëæ‘¡æå‡ªìπªï§√‘ μå»—°√“™)
μ—«Õ¬à“ß Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched

caries-affected dentin. Oper Dent 1992; 17: 222-8.
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7.1.2 «“√ “√¿“…“‰∑¬ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (™◊ËÕºŸâπ‘æπ∏å„Àâ„™â™◊ËÕ‡μÁ¡∑—Èß™◊ËÕμ—«
·≈–π“¡ °ÿ≈ ·≈–ªï∑’Ëæ‘¡æå‡ªìπªïæÿ∑∏»—°√“™)

μ—«Õ¬à“ß ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ
¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß ’́Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548; 25: 59-66.

7.1.3 ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß §≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß

‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538; 24: 190-204.
Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc

1977; 94: 1191-4.
7.2 °“√Õâ“ßÕ‘ßÀπ—ß ◊Õ

7.2.1 ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕÀπ—ß ◊Õ §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ë
μ—«Õ¬à“ß ¡π—  ‚√®πå«π“°“√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’Ë 1. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå ÿ∑∏‘- “√°“√æ‘¡æå; 2530: 14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996: 215-30.
7.2.2 ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕÀπ—ß ◊Õ. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.
μ—«Õ¬à“ß Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å

·Õπ¥åÕ‘ß§å; 2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill: The Foundation; 1987.
7.2.3 ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π·≈–∫√√≥“∏‘°“√„πμ”√“ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√, (∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â in)

∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°ª√– ‘∑∏‘Ï-°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“

‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á° ǻ·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 333-50.
Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:

Plenum Press; 1991: 111-46.
7.2.4 ºŸâπ‘æπ∏åÀ≈“¬§π‚¥¬·¬°‡¢’¬π‡©æ“–∫∑·≈–¡’∫√√≥“∏‘°“√¢ÕßÀπ—ß ◊Õ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√,

(∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â In) ∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå. Àπâ“∑’ËÕâ“ß∂÷ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°-ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√.

μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á° ǻ-·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 99-146.
Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:patophysiology, diagnosis, and

management. 2nd ed. New York:Raven Press; 1995: 465-78.
°“√æ‘®“√≥“°≈—Ëπ°√Õß

∫∑§«“¡®–‰¥â√—∫°“√æ‘®“√≥“°≈—Ëπ°√Õß‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘„π “¢“«‘™“π—Èπ Ê  Õ¬à“ßπâÕ¬ 2 ∑à“π ‚¥¬„™â‡«≈“ª√–¡“≥ 4 ∂÷ß 8  —ª¥“Àå ®“°π—Èπ
®–·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ‡¢’¬π∑√“∫

μâπ©∫—∫∑’Ë‰¥â√—∫°“√æ‘®“√≥“‡æ◊ËÕ®–μ’æ‘¡æå„π«‘∑¬“ “√ ∫√√≥“∏‘°“√®–®—¥ àß∫∑§«“¡„ÀâºŸâ√—∫º‘¥™Õ∫·°â‰¢ß“π„π°√≥’∑’ËºŸâ∑√ß§ÿ≥«ÿ≤‘‡ πÕ
·π–„Àâ·°â‰¢„Àâ·°â‰¢À√◊Õ™’È·®ß‡æ‘Ë¡‡μ‘¡®π‡ªìπ∑’Ë‡√’¬∫√âÕ¬°àÕπ®÷ß®–μ’æ‘¡æå  ·≈–μâÕß àß‡Õ° “√∑—ÈßÀ¡¥°≈—∫§◊π¡“μ“¡‡«≈“∑’Ë°”Àπ¥¡‘©–π—Èπ®–∂◊Õ«à“∑à“π
‰¡àμâÕß°“√≈ßμ’æ‘¡æå

°√≥’∑’Ë∫∑§«“¡‰¥â√—∫°“√æ‘®“√≥“„Àâμ’æ‘¡æå ∫√√≥“∏‘°“√®–·®âß„ÀâºŸâπ‘æπ∏å àß∫∑§«“¡μâπ©∫—∫∑’Ë·°â‰¢§√—Èß ÿ¥∑â“¬ æ√âÕ¡·ºàπ´’¥’√Õ¡
(CD ROM) ∑’Ë∫√√®ÿ‡π◊ÈÕÀ“·≈–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„π∫∑§«“¡∑—ÈßÀ¡¥∑’Ë‰¥â·°â‰¢·≈â«  ∑—Èßπ’ÈºŸâπ‘æπ∏åμâÕß¡’ ”‡π“‡°Á∫‰«â¥â«¬‡æ◊ËÕ°“√Õâ“ßÕ‘ß·≈–¬◊π¬—π„π¿“¬À≈—ß

°√≥’∑’ËÕ¬Ÿà„π¢—ÈπμÕπ°“√®—¥æ‘¡æå ∑“ß∫√√≥“∏‘°“√®– àßμâπ©∫—∫ (artwork) „ÀâºŸâ√—∫º‘¥™Õ∫μ√«®æ‘ Ÿ®πåÕ—°…√·≈–§«“¡∂Ÿ°μâÕß∑“ß«‘™“°“√
(À“°ºŸâ√—∫º‘¥™Õ∫‰¡à àß§◊πμ“¡‡«≈“∑’Ë°”Àπ¥ ®–∂◊Õ«à“∑à“π‰¡àμâÕß°“√≈ßμ’æ‘¡æå)

 ”À√—∫∫∑§«“¡∑’Ë‰¡à‰¥â√—∫°“√μ’æ‘¡æå®–¡’°“√·®âßº≈æ√âÕ¡§◊πμâπ©∫—∫∫∑§«“¡π—Èπ·°àºŸâπ‘æπ∏å ∑“ß°Õß∫√√≥“∏‘°“√¢Õ ß«π ‘∑∏‘Ï∑’Ë®–
‰¡àæ‘®“√≥“∫∑§«“¡´÷Ëß¡’°“√‡μ√’¬¡∫∑§«“¡‰¡à∂Ÿ°μâÕß ·≈–‰¡à·°â‰¢μ“¡ºŸâ∑√ß§ÿ≥«ÿ≤‘
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Objectives of the Journal

1. To disseminate knowledge gained from academic research in dentistry and other related medical sciences;
2. To promote valued research for academic advancement;
3. To create an academic network and to build relationships among dentists and others in related fields in order to keep up with constantly

developing knowledge;
4. To enhance the reputation of the Faculty of Dentistry and Mahidol University Dentistry Alumni Association.

Mahidol Dental Journal is financially supported by the Faculty of Dentistry, Mahidol University.

Submission of Manuscripts

Manuscripts for publication should be addressed to

The Editor, Mahidol Dental Journal
Academic Promotion and Development Unit, Bld. 4,  Fl. 9
Faculty of Dentistry, Mahidol University
6 Yothi Road, Ratchathewi District
Bangkok 10400

Tel. 0-2660-7769  Fax. 0-2660-7767
Email:  dtrstp@diamond.mahidol.ac.th

Manuscript Types

Mahidol Dental Journal publishes several types of articles.  These include the following:

1. Original articles are articles including new research reports, survey reports in epidemiology, relevant case reports, and reports concerning
new dental materials and technical procedures.  These articles should be useful to the profession of dentists and must be previously unpublished.

2. Review Articles are articles that derive knowledge from new textbooks and journals or from the author’s own work and experience.  They
should be composed in an analytical, critical, and comparative style for the advancement of knowledge.

3. Miscellany encompasses the following:
3.1 Special reports are short academic reports pertinent to dentists.  These may be analyses; discussions; summaries of other useful academic

papers; articles reviewing aspects of the body of knowledge; summarized translations from international journals; commentaries; reviews; papers introducing
medical appliances or interesting books and textbooks; or reports of both national and international conferences.

3.2 Current concepts are concepts or knowledge in any certain areas that are useful.  They can be translated or composed from other journals
recognized for their high standard.

3.3 Ask the expert are responses to readers’ academic or clinical problems by experts in a particular field.  Interesting questions and answers
from conferences may also be published for the benefit of those who have not attended the conferences.

3.4 Letters to the editor are questions or academic comments valuable to readers and the profession.
3.5 Research summaries or book reviews that are noteworthy.

Preparation of Manuscripts
(effective from Volume 27 Number 1 2007)

1. Manuscripts must not be folded.  One original and four copies of the manuscript as well as three copies of illustrations and tables must be
submitted along with a submission form for consideration for publication via a registered mail to protect against loss.  Each copy of the manuscript should
be clipped, not stapled.  The manuscript should be 10-20 pages including illustrations and tables of no more than 10 pages.  The manuscript must be
double-spaced on one-sided portrait A4 paper with an equal margin of 2.5 centimeters at all sides and paginated with the number on the top right corner.
The manuscript file must be operated on Microsoft Word with the Cordia New 16 font.

2. The Thai spelling must conform to the Dictionary of the Royal Academy (1999 edition).  English technical terms must be translated into Thai
with the original words provided in parentheses only the first time they appear.  Words that have been coined by the Royal Academy must be used.  Words
that have not been coined must be transliterated in accordance with the criteria for transliteration set by the Royal Academy with the original words
parenthesized for their first time use.  (See www.royin.go.th for more information.)  Only Arabic notation can be used in the manuscript.

3. Units of length, weight, volume, etc. should be given in metric measures.  A measurement of temperatures must be in Celsius.  Pressure must
be in mercury millimeter.  A hematologic measurement and a measurement of clinical chemistry should also be in metric unit.  Other measurements
should follow the universal standard.  Only standard abbreviations and symbols must be employed.  No abbreviations should appear in the title or
abstract.  When an abbreviation is used, its full form should be provided after its first use in the text, with an exception of units of measurement.  For
manuscripts written in English, a tooth may be identified either by its name such as upper left canine or with FDI two-digit notations followed by its name
in parenthesis the first time it is mentioned, for instance, Tooth #31 (lower left central incisor).

Manuscript Format and Structure

Part One must contain the following headings written in Thai and sequentially ordered.

1. Title: The title should be written in as much Thai as possible, be concise, and convey the main objective of the study.  It must contain no
abbreviations and should not exceed 100 letters in length.

2. Name of the author: Only first name and last name should be given.  If there are many authors, their names should be organized according
to their contributions to the research with the most important one listed first.

3. Degree of education: A maximum of two highest degrees should be provided after the author’s name in their official abbreviated forms.  If
the author has graduated from a university outside Thailand, the degree must be given in the language of the country from which he or she has obtained
the degree.
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4. Address: All authors should provide the detailed address of their organization.  If they are not affiliated with any institution, their clinic
address must be given.

5. Corresponding author: One author must be designated as the corresponding author.  The last name, position, professional affiliation, office
phone, cell phone, fax, and e-mail address must be provided for the corresponding author for fast and convenient contact.

6. Research grant: If the study is financially supported, specify grant citing in a sequence name of the grant, organization awarding the grant,
year the grant is awarded, and grant number (if any).

7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract is a summary of the whole paper.  However, no conclusion should be drawn from the discussion.  Neither must there

be any references, illustrations and tables.  A tooth must be identified by its name rather than symbols.  No English terminologies can be used.  Instead
they may be either translated or transliterated into Thai.  No originals are needed.

The following are to be included in the abstract:
Objectives along with the hypotheses of the study must be given.
Materials and Methods provide information on materials or patients employed in the study, number, type, method of the study or experiment,

and statistics utilized in the study.
Results present findings of the study including experimental study and statistical study (in case there is an analysis).
Conclusion.
10. Key words: 3-6 key words from the abstract are to be provided in alphabetical order and separated from one another with commas (,).

Part Two presents the information from Part One written in English.

1. Title: The first letter of each word in the English title must be capitalized while the rest, except for proper names, are written in lower case
letters.

2. Name of the author: Use the author’s first name followed by last name only.
3. Degree of education: Use universal abbreviated forms of degrees.
4. Address: Provide an address of every author.  Add the country “Thailand” after area code.
5. Corresponding author: Give name and address of the corresponding author for later contact regarding the manuscript.
6. Research grant: Cite source of funding.
7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract should not exceed 250 words and include objectives, materials and methods, results and conclusion.
10. Key words: There should be 3-6 key words whose meanings match the Thai key words and arranged in alphabetical order.

Part Three can be written in Thai or in English.

Headings of Part Three must not be indented.  Use a new page for each heading.  The headings are ordered sequentially as follows:

1. Introduction
This first section introduces the whole paper by reviewing literature presenting knowledge and evidence from research as well as books or

journals related to the study.  In addition, the introduction provides rationale or significance, hypotheses, objectives, scope and methods of the study with
references to other articles to relate the present study to the known prior knowledge. In other words, it should address reasons leading to the study and
inform readers what questions the study is trying to answer.  Thus, the introduction should review only pertinent literature and leave out those outside the
scope and objectives of the study.  Neither should it report results and conclusion of the study.

2. Materials and Methods
Under this second heading, two subheadings are to be included.

2.1 Materials
The material section imparts on details of the materials employed in the study citing chemical names, sources, characteristics or specifications

of materials, and experimental samples of animals and patients.  Experimentation involving human and animal subjects requires the presentation of
relevant details, for instance, whether the samples are patients or normal persons, animal and plant types, number of samples as well as other specific
characteristics such as gender, age, weight, and so on.

Research involving experimental procedure on humans and animals must be conducted in full accordance with ethical principles.  In this case,
the author must be able to identify that the research has been conducted as such and supply evidence that it has been approved by the organization’s
ethical board.

2.2 Methods
The method section explains experimental methodology, observations or techniques for securing data, experimental procedures, measures of

study, data collection, data analyses, and statistics utilized in the analysis of data.  The explanation should be adequately detailed so as to allow for
repeated experimentation.

3. Results
This part presents findings obtained from experiments and analyses categorized into sections based on objectives of the study.  Straightforward

findings without too many numbers can be descriptively presented.  Complicated findings with numerous numbers and variables should be presented
using illustrations, tables, graphs, or charts with the interpretation of the findings in comparison with the suggested hypotheses.  (Be careful not to
reiterate the results given in the illustrations or tables in the text.)

4. Discussion
Discussion can be drawn from objectives, hypotheses, and findings of the study. It can be discussed whether the present study reveals findings

similar to or different from those previously presented, how they are alike or differ, and reasons for such similarities and differences in order for readers
to understand and obtain novel knowledge created by the study.  The author may discuss advantages and disadvantages of materials and methods
employed in the study.  New ideas or problems from the study can also be put forward.  The author should discuss unexpected findings candidly and
offers recommendations on how those findings can be of any use.

5. Conclusion
The conclusion part encompasses the following: a summary of the findings of the study, a statement to show whether the findings correspond

with the hypotheses, a conclusion drawn from the discussion, and suggestions for further use of the results as well as further study.
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6. Acknowledgements
This one-paragraph section is where the author acknowledges organizations and persons who have made substantive contributions to the study.

(It should be remarked, however, that citing in the acknowledgements too many organizations and persons can undermine the article as readers may
assume that most of the study has been carried out with assistance from others.)

7. References
References include the list of documents the author has cited in the text.  References are indicated by superscript Arabic numbers right after the

cited names or statements and should be numbered consecutively (for example, 1,3,6 or 1-3.  They should be neither indented nor parenthesized.  The same
numbers must be used for repeated references. Using abstracts as references and unpublished data must be avoided.

All references in the list should be numbered consecutively as they appear in the text, following the Vancouver system.  Abbreviated names of
journals must follow the reference style in the PubMed (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi). If a journal name does not appear in the PubMed,
then the Index Medicus should be applied.

7.1 Journal references

Names of all authors must be included if there are no more than six authors.  If there are more than six authors, only the first six names are

included followed by ‘et al.’ in English and ‘·≈–§≥–’ in Thai.

7.1.1 English Journals
References of English journals should contain the following: name of author. title of article. title of journal followed by year of

publication;volume:page numbers.  (As for the author’s name, last name precedes first initials of first and middle names.  Christian calendar is used for
publication year.)  Below is an example:

Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched caries-affected dentin.
Oper Dent 1992;17:222-8.

7.1.2 Thai Journals
References of Thai journals must have the following: name of author. title of article. title of journal followed by year of publication;volume:Page

numbers.  (Both first and last names are written in full forms.   Buddhist calendar is used for publication year.)  An example is given below:

∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“
™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß´’Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548;25:59-66.

7.1.3 Organizational authors
Journal references with organizational authors should have the following: name of organization. title of article. title of journal followed by year

of publication;volume:page numbers., e.g.,

§≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√
ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538;24:190-204.

Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc
1977;94:1191-4.

7.2 Book references

7.2.1 Book references with individual authors
Book references with individual authors must be written as follows: name of author. title of book followed by edition. city of publication:publisher;

year of publication:page numbers., e.g.,

¡π—  ‚√®πå«√“°“√,  ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå ÿ∑∏‘ “√°“√æ‘¡æå;2530:14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses 2nd ed. Albany (NY):Delmar Publishers;1996:215-30.

7.2.2 Book references with organizational authors
Book references with organizational authors should be written as follows: name of organization. title of book. city of publication:publisher; year

of publication., e.g.,

Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å·Õπ¥åÕ‘ß§å;2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill:The Foundation;1987.

7.2.3 Book or textbook references with authors and editors
References of books with authors and editors must contain the following: name of author. title of cited chapter. In:name of editors, (use the word

„π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’Ë
Àπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:333-50.

Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:Plenum
Press;1991:111-46.

7.2.4 Book references with editors and several authors writing separate chapters
The following are needed for references of books with editors and several authors writing separate chapters: name of author. title of cited

chapter. In:name of editors, (use the word „π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå
§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:99-146.
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Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:pathophysiology, diagnosis, and management.
2nd ed. New York:Raven Press;1995:465-78.

7.3 Dissertation references
Dissertation references should be written as follows: name of author. title of dissertation (type of degree). department,faculty. city:university;year

of degree conferring.,e.g.,

™ÿμ‘¡“  «à“ß. º≈¢Õß¬“ ’øíπø≈ŸÕÕ‰√¥å∑’Ëº ¡‰´≈‘∑Õ≈μàÕª√‘¡“≥‡™◊ÈÕ¡‘«·∑π å  ‡μ√Áæ‚μ§Õ°‰´·≈–·≈§‚μ·∫´‘‰≈ (ª√–°“»π’∫—μ√∫—≥±‘μ). ∑—πμ°√√¡ ”À√—∫
‡¥Á°, ¡À“«‘∑¬“≈—¬¡À‘¥≈. °√ÿß‡∑æ¡À“π§√:¡À“«‘∑¬“≈—¬¡À‘¥≈;2547-2548.

Rassameemasmaung S. Effects of porphyromonas gingivalis on human gingival fibroblasts (Doctor of Philosophy). Oral biology, Mahidol
University. Bangkok:Mahidol University;2002.

7.4 Conference paper references

7.4.1 Conference documents
References of conference documents are written as follows: name of author. title of document. title of conference. year month date;venue;year

of publication.,e.g.,

Royce JC. Finches of Du page County. Page read at 2nd Annual conference on bird-watching. 1986 May 24-26;Midland University, Illinois:Flat
Prairie;1986.

7.4.2 Reports published in series
The following must be included for references of reports published in series: name of author. title. country of publication. publisher;year of

publication.,e.g.,

°Õß∑—πμ “∏“√≥ ÿ¢, °√¡Õπ“¡—¬, °√–∑√«ß “∏“√≥ ÿ¢. √“¬ß“πº≈°“√ ”√«® ¿“«–∑—πμ ÿ¢¿“æ·Ààß™“μ‘§√—Èß∑’Ë 5 æ.». 2543-2544. ª√–‡∑»‰∑¬.
°√ÿß‡∑æ¡À“π§√. ‚√ßæ‘¡æå∫√‘…—∑ “¡‡®√‘≠æ“≥‘™¬å (°√ÿß‡∑æ) ®”°—¥;2545.

Fluoride and human health. WHO Monograph;1970. Series no. 59.

7.4.3 Proceedings

References of proceedings should contain the following: name of author. itle. In:ame of editors, (use the word „π in Thai) editors. title of
proceedings;year month date of conference; venue. city of publication:publisher;year of publication:page numbers.,e.g.,

Hotz PR. Dental plaque control and caries. In:Lang PN, Attstrom R, Loe H, editors. Proceedings of European Workshop on Mechanical Plaque
Control;1998 May 9-12;Berne, Switzerland. Chicago:Quintessence publication; 1998:35-49.

7.5 Newspaper article references
Newspaper article references contain the following: name of author. title of article. title of newspaper followed by date month year of

publication;section:page numbers (column number).,e.g.,

‡æ≈‘ß¡√°μ. À¡Õ. Àπ—ß ◊Õæ‘¡æå‰∑¬√—∞ «—π∑’Ë 30  ‘ßÀ“§¡ 2539;23. (§Õ≈—¡πå 5)
Rensberger B, Specter B. CFCs may be destroyed by natural process. The Washington Post 1989 Aug 7;Sect. A:2(col.5).

7.6 Electronic references
Electronic references are of two groups:

7.6.1 Online references from homepages and websites
Online references must be written as follows: name of author. title of article. title of journal (media type) followed by year of publication (date

month year of retrieval); volume (number): (illustration). source.,e.g.,

Morse SS. Factors in the emergence of infections disease. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 Jun 5);1(1):(24 screens).
Available from:URL:http://www/cdc.gov/ncidod/EID/eid.htm.

7.6.2 Other electronic references including CD-ROM, diskettes, other computer databases

An example of other electronic references is given below:

CDI,clinical dematology illustrated (monograph on CD-ROM). Reeves JRT, Maibach H. CMEA Multimedia Group, producers. 2nd ed. Version
2.0 San Diego:CMEA;1995.

7.7 Audio-visual aid references
Audio-visual aid references should be written as follow: title of article (videocassette). city of manufacturing: manufacturer;year of

manufacturing.,e.g.,

HIV+/AIDS: the facts and the future (videocassette). St. Louis (MO):Mosby-year Book;1995.

Illustrations

1. All illustrations must be concisely titled in English and numbered in order of appearance in the text using Arabic notation.  They can be
drawings, photographs, diagrams or graphs.

2. Titles and legends must be typed underneath the illustrations which are submitted on separate pages.  Color names, dying techniques, and
magnification rates may be provided after legends or designated as bars within the illustrations. Symbols, arrows, or letters within the illustrations must
be clearly identified.

3. A box must be left in the text to indicate the area where each illustration will be put and marked within the illustration “Illustration 1”, e.g.,
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Illustration 1

4. Both color and black & white photographs can be used.  As for color photographs, high-quality glossy prints of 8.9×14 cm. (postcard) are
required.  The title, number and author’s name should be indicated on the back of each photograph lightly in pencil so as not to leave any unwanted mark
on the front.  Also indicate the top edge of each photograph.  All illustrations should not be adhered to anything and must be placed in a separate envelop.
Digital photographs should not be embedded in the text.  Instead they should be separately filed. High resolution photographs of no less than 300 dpi must
be saved on a diskette or a CD-ROM.  They can be in any format that can be opened using Adobe Photoshop (tiff, gps, fpg, etc.).  To avoid blur and fuzz,
polaroids should not be used.

5. Radiographs should not be printed directly from the x-rays as the prints may be different from their originals.  Black & white prints should be
obtained from copies of the original x-rays.  Scans of radiographs should not be used either.

6. Line drawings, graphs or charts must be drawn or printed with explanatory ordinate and abscissa in black & white on glossy paper.
7. Prints from slides are required.
8. If all or parts of previously published illustrations are used, permissions must be obtained from the copyright holder concerned and the

permissions must be indicated.

Tables
1. Each table should be typed on a separate page.  A box must be left in the text to indicate the area where each table will be put and marked

within table “Table 1”.
2. Tables should be numbered consecutively and should have a concise explanatory title in English written over each table.  Tables should be

kept to the minimum essential for proper presentation of the results.
3. Each table must be typed with the footnote explaining abbreviations, symbols, or statistical values (if any) appearing on the table.  Table

footnotes should not be numbered using Arabic numerals as they may be mixed up with the references.  To avoid such confusions, symbols such as *, +,
#, ** may be used instead.

4. Tables should contain no vertical lines, horizontal lines, and borderlines.

Review Process
It is imperative that authors prepare manuscripts in accordance with the format guidelines of the Journal.  The manuscripts must be checked and

proofread for accuracy before being submitted to the editor.
Manuscripts will be reviewed by at least two experts in the field.  Review process generally takes two to eight weeks.  The Journal then informs

the corresponding author of the result of the review process.
Manuscripts with potential for publication will be sent to the authors for revision.  When all revisions and changes are made according to the

referees’ comments, revised manuscripts must be submitted to the editor within a set period.  Otherwise, the Journal will assume the author no longer
wants to publish his or her manuscript.

The Editor will notify the author when the manuscript is accepted for publication.  The final version of revised manuscript must be saved on
diskette or CD-ROM and submitted along with the diskette or CD-ROM.  The author must keep a copy of the manuscript for later reference or confirmation.

During the printing process, the Editor will send the artwork of the manuscript to the corresponding author once for proofreading and checking
for academic accuracy.  (If the author does not return the proofread manuscript within a set period, the Journal will assume the author no longer
wants to publish his or her manuscript.)  The Editor will not send the manuscript to the author for proofreading again but more proofreading will be
carried out by the editorial board to enable faster printing process.

Authors will be informed of review results and manuscripts unaccepted for publication will be returned to the authors.  The Journal reserves the
right not to consider manuscripts that have not been prepared in accordance with the Journal’s guidelines.

Copyright
To conform to the copyright law, all authors are required to assign and transfer the copyright on their articles and original manuscripts to

Mahidol Dental Journal.  Authors must also attest that the manuscript is previously unpublished and that the manuscript is submitted to the Journal only
and is not currently under consideration elsewhere and the research reported will not be submitted for publication elsewhere no matter in what languages
the manuscript is prepared.  Manuscripts under multiple publication policy are exempt from the said practice.

Articles published in Mahidol Dental Journal are the copyright of the Journal.  No part of the articles may be copied, modified, reproduced or
utilized in any form for any purposes without permission from the Journal.

The contents and opinions presented in the articles published in Mahidol Dental Journal belong specifically to the author, not necessarily shared
by the Journal’s editorial board.

Permission and Waivers
Permission of the copyright holders must be obtained in writing for the direct use of illustrations or tables previously published and under

copyright (except for reference use).  Written permission must be submitted to the Editor before the manuscript can be published.
Quotations must be written in quotation marks and references must be identified for each quotation.  Permission of author is required for

quotations exceeding 5 lines.
Waivers must be obtained in writing for photographs showing potentially identifiable persons and waivers must be presented to the Editors.

Reprints
Authors will be given 20 copies of reprints and 1 copy of the Journal.  If additional reprints and journal or reprints with color illustrations are

desired, they must be ordered when the final revised version of the article is submitted to the Editor.  An extra amount will be charged for additional
reprints, journals, and color illustrations based on the price fixed by the publishing house.

Readers’ Comments
Readers’ comments on articles or other matters are welcome.  These should be sent to the Editor via mail, fax or e-mail at the address given

above.

Advertising and Subscription
Contact the Editor at the above address for advertising, order and subscription.

Subscription Rates
Mahidol Dental Journal is published as one volume of three issues annually (January-April, May-August, and September-December).  Subscription

rates for one issue are: 150 Baht for domestic order and 400 Baht for international order (including shipping and handling).

Subscription and Membership Payment
Please mail an order form with money order payable to “Ms. Sirilux Promvisut” to the Editor at the address provided above.



Thai orthodontic elastomeric ligatures
Thammanoon Boonyarangkul  Niwat Anuwongnukroh  Theeralaksna Suddhasthira  Pasaree Laokijcharoen  Surachai Dechkunakorn

152

« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 3, 2553

«‘∑¬“ “√∑—πμ·æ∑¬»“ μ√å¡À‘¥≈

Mahidol  Dental  Journal

ªï∑’Ë Û ©∫—∫∑’Ë Û °.¬-∏.§. ÚııÛ   Volume 30 Number 3 Sep.-Dec. 2010

∫∑«‘∑¬“°“√

¬“ß¡—¥®—¥øíπÕ’≈“ ‚μ‡¡Õ√å¢Õß‰∑¬

∏√√¡πŸ≠ ∫ÿ≠¬√“ß°Ÿ√ π‘«—μ Õπÿ«ß»åπÿ‡§√“–Àå

∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√ ¿“ √’ ‡≈â“°‘®‡®√‘≠

 ÿ√™—¬ ‡¥™§ÿ≥“°√

°”≈—ß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å√–À«à“ß‡√´‘π§Õ¡‚æ ‘μ

™π‘¥∑”·°π°—∫‡¥◊Õ¬™π‘¥‡ âπ„¬∑’Ë∂Ÿ°°—¥¥â«¬

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° 4% „π™à«ß‡«≈“μà“ßÊ

«‘™™“ Õ—»««√ƒ∑∏‘Ï «‘»‘…Øå ªî¬–«—≤π“∂“«√

æ‘»≈¬å ‡ π“«ß…å

°“√√—∫√Ÿâ§«“¡ «¬ß“¡¢Õß„∫Àπâ“„π§π‰∑¬°≈ÿà¡Àπ÷Ëß

πƒ¡≈ ∫ÿ≠‡ªïò¬¡  ¡™—¬ ¡‚πæ—≤π°ÿ≈

Õ“°“√ ”§—≠ °“√«‘π‘®©—¬°“√√—°…“‡∫◊ÈÕßμâπ·≈–©ÿ°‡©‘π

„πºŸâªÉ«¬∑—πμ°√√¡ §≥–∑—πμ·æ∑¬»“ μ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈ æ.».2551

 ÿ∏“√—μπå ™—¬‡©≈‘¡»—°¥‘Ï π—¬π“ ∫Ÿ√≥™“μ‘

 ÿæ“π’ ∏π“§ÿ≥

º≈¢Õß “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡ —́≈‡øμ √âÕ¬≈– 25

∑’Ë¡’μàÕ ¡∫—μ‘°“√μ°μ–°Õπæ≈“ ¡“ ‚ª√μ’π §«“¡‡ªìπ

æ‘…μàÕ‡´≈≈å ·≈–º≈°√–∑∫μàÕ°“√≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥

¥â«¬«— ¥ÿæ‘¡æå ™π‘¥·Õ¥¥‘™—π´‘≈‘‚§π

¬ß¬ÿ∑∏ ‡Õ’Ë¬¡æ‘∑—°…å °ÿ≈ ™—™√’  ÿ™“μ‘≈È”æß»å

«π‘¥“ · ßÕ≈—ß°“√ ƒ¥’  ÿ√“ƒ∑∏‘Ï

°—≈¬“ »ÿæÿ∑∏¡ß§≈

º≈¢Õß·∑àß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å·≈–

§≈Õ√å‡Œ° ‘́¥’π·Õ§∑’øæÕ¬∑å„π°“√μàÕμâ“π·∫§∑’‡√’¬

√ÿàß√«’ °¡≈√ÿàß«√“°ÿ≈ ∫ÿ≠π‘μ¬å ∑«’∫Ÿ√≥å

 ¡¥ÿ≈¬å À¡—Ëπ‡æ’¬√°“√

 “√∫—≠

Original article

Thai orthodontic elastomeric ligatures

Thammanoon Boonyarangkul Niwat Anuwongnukroh

Theeralaksna Suddhasthira Pasaree Laokijcharoen

Surachai Dechkunakorn

Effect of 4% HF etching intervals on microtensile bond

strength of fiber posts to resin composite cores

Widcha Asawaworarit Wisit Piyawattanatawon

Pisol Senawongse

Esthetic perception of face in a group of Thai people

Narumon Boonpium Somchai Manopatanakul

Chief complaints, diagnoses, primary and emergency

treatments in dental patients : Faculty of Dentistry,

Mahidol University  2008

Sutharat Chaichalermsak Naiyana Buranachad

Supanee Thanakun

In vitro study of 25% aluminium sulfate on plasma protein

precipitation, cytotoxicity and effect on detailed reproduction

with an addition silicone impression material

Yongyuth Iempituksakul Chatcharee Suchatlampong

Vanida Sangalungkan Rudee Surarit

Kallaya Suputtamongkol

The anitbacterial effect of calcium hydroxide point

and chlorhexidine activ-point®

Roongrawee Kamolroongwarakul Boonyanit Thaweboon

Somdul Munpienkan

Contents

141

153

163

173

185

197


	ปกหน้า
	(1)-(2) ส่วนหน้า
	141-152
	153-162
	163-172
	173-184
	185-196
	197-206
	207-210
	(1)-(14) ส่วนหลัง
	ปกหลัง

