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(Anulagann: Zakrzewska JM, Patalos PN. Trigeminal neuralgia. W.B. Saunders: London; 1995. p.191).
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Fig. 1 Medical management of a patient with trigeminal neuralgia.
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Original Article

Trigeminal Neuralgia: 3 Case Reports

Mookhda Siritapetawee*, Teekayu Plangkoon Jorns', Teerasak Damrongrungruaeng®, Patnarin Kanjanabuch $

Abstract

Trigeminal neuralgia is a rare severe painful condition of face with sometimes unknown etiology. Mostly, in known cause
cases, the trigeminal nerve root demyelination results from compression by an overlying artery and vein or tumor. The treatment
is either medication with anticonvulsant drugs, e.g. carbamazepine, phenytoin, baclofen or neurosurgery. If the patient does not
respond to medication or has severe side effects then surgery should be considered . Three cases of trigeminal neuralgia with
various drugs use and their results were reported.

Key words : anticonvulsant drugs; trigeminal neuralgia; neurosurgery
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Table 1 The number of samples at the beginning and the time of evaluation

Samples The 6 months 12 months
beginning
Number of children (percentage) 123 108 (87.8) 105 (84.6)
Pair of teeth (percentage)
Upper 118 103 (87.3) 100 (84.7)
Lower 70 61(87.1) 58 (82.9)
Total 188 164 (87.2) 158 (84.0)

m1sNA 2 8T IEndnsesd andsuvgusaniuiiszez1aa1 6 Wou LN INITHH
Table 2 The sealant retention rates by tooth at 6 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value
Type of teeth Complete retention Partial loss Complete retention Partial loss

Upper 103 95(92.2) 8(7.8) 98 (95.1) 5(4.9) 405
Lower 61 54 (88.5) 7 (11.5) 58 (95.1) 3(4.9) .206
Total 164 149 (90.9) 15(9.1) 156 (95.1) 8(4.9) 144
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Table 3  The sealant retention rates by pit and fissure sites at 6 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value
ISite of teeth Complete retention Partial loss Complete retention Partial loss
Upper
- Central pit 103 101 (98.1 %) 2 (1.9 %) 103 (100.0 %) 0 (0 %) 157
- Distal pit 103 103 (100.0 %) 0 (0 %) 102 (99.0 %) 1(1.0%) 317
- Palatal pit 103 96 (93.2 %) 7 (6.8 %) 99 (96.1 %) 4 (3.9 %) .366
- Total 309 300 (97.1 %) 9 (2.9 %) 304 (98.4 %) 5 (1.6 %) .285
Lower
- Occlusal 61 55 (90.2 %) 6 (9.8 %) 60 (98.4 %) 1(1.6 %) .059
- Buccal pit 61 60 (98.4 %) 1 (1.6 %) 59 (96.7 %) 2 (3.3%) 564
- Total 122 115 (94.3 %) 7 (5.7 %) 119 (97.5 %) 3(2.5%) .206
Total 431 415 (96.3 %) 16 (3.7 %) 423 (98.1 %) 8 (1.9 %) 102
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Table 4  The sealant retention rates by tooth at 12 months
Tooth Pair Self tooth-brushing Professional prophylaxis p-value
ISite of tooth Complete retention Partial loss Complete retention Partial loss
Upper 100 85 (85.0 %) 15 (15.0 %) 88 (88.0 %) 12 (12.0 %) 491
Lower 58 41 (70.7 %) 17 (29.3 %) 52 (89.7 %) 6 (10.3 %) .008
Total 158 126 (79.7 %) 32 (20.3 %) 140 (88.6 %) 18 (11.4 %) .020
el 5 amnadndnesi qiadeunauianiuiizzesiam 12 iendloinonusazguiasii
Table 5  The sealant retention rates by pit and fissure sites at 12 months
Tooth Pair Self tooth-brushing Professional prophylaxis p-value
[Site of teeth Complete retention Partial loss Complete retention Partial loss
Upper
- Central pit 100 94 (94.0 %) 6 (6.0 %) 95 (95.0 %) 5 (5.0 %) 739
- Distal pit 100 99 (99.0 %) 1 (1.0 %) 99 (99.0 %) 1(1.0%) 1.000
- Palatal pit 100 92 (92.0 %) 8 (8.0 %) 94 (94.0 %) 6 (6.0 %) 593
- Total 300 285 (95.0 %) 15 (5.0 %) 288 (96.0 %) 12 (4.0 %) 549
Lower
- Occlusal 58 45 (77.6 %) 12 (21.1%) 55 (94.8 %) 3(5.2%) .004
- Buccal pit 58 53 (91.4 %) 5 (8.6 %) 54 (93.1 %) 4(6.9 %) .705
- Total 116 98 (84.5 %) 18 (15.5 %) 109 (94.0 %) 7 (6.0 %) .012
Total 416 383 (92.1 %) 33 (7.9 %) 397 (95.4 %) 19 (4.6 %) .035
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Original Article

Clinical Sealant Retention Comparison between Self-
brushed and with Additional Professional Prophylaxis

Suwan Prasongtunskul,* Dhanis Hemindra,! Chutima Trairatvorakul *

Abstract

The purpose of this clinical study was to compare sealant retention between self-brushing alone and with additional pro-
phylaxis. One hundred and twenty-three students were studied by split-mouth method. One hundred and eighty-eight pairs of
first permanent molars of 7-8 year-old children were block-randomly-allocated; one tooth was cleaned only by self tooth-brush-
ing, while additional professional prophylaxis was done on the opposite tooth. The sealant retention was evaluated at 6 and 12
months. The difference of sealant retention between the two cleaning method was analyzed by the Wilcoxon signed rank test at
significant level .05. At 6 months, the self tooth-brushing group had retention rates of 90.9 % by tooth and 96.3 % by pit and
fissure sites, less than that of the professional prophylaxis group of 95.1% and 98.1% respectively. However, there was not
statistically significant difference. At 12 months, the self tooth-brushing group had retention rates of 79.7% by tooth and 92.1%
by pit and fissure sites, while the retention rates of the professional prophylaxis group were 88.6% and 95.4% respectively. On
the contrary, the difference was statistically significant (p = .020 and p = .035). In this study, the self tooth-brushing first perma-
nent molar of 7-8 year-old children had retention rates less than professional prophylaxis-supplemented group by tooth or pit and
fissure sites. The difference was statistically significant at 12 months.

Key words : first permanent molar; professional prophylaxis; sealant retention; self tooth-brushing; tooth-cleaning techniques

* Dentist, Dental department, Lamphun Hospital, Muang, Lamphun 51000
T Asst. Prof. Department of Pediatric Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok 10330
# Assoc. Prof. Department of Pediatric Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok 10330
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Fig. 1  Location for measurement of sealant retention and sealant loss in a lower mandibular first molar by surface
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Fig. 2 Clinical photographs showing the retention of a pit and fissure sealant. A sealant is considered “success” if it completely retains on both occlusal and buccal surface (A, B)
and “failure” if there is partial (C) or complete loss of the material.
A. Complete retention on occlusal surface
B. Complete retention on buccal surface
C. Partial loss on occlusal surface
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Table 1  Retention of Prevocare and Concise at 6 months, by surfaces (occlusal/ buccal) and by tooth
Retention of Prevocare * Retention of Concise

N Complete Partial loss Complete Partial loss
Description (pairs) retention (%) (%) retention (%) (%)
By Surfaces
Occlusal 138 137 (99.3) 1(0.7) 138 (100) 0
Buccal 138 137 (99.3) 135 (97.8) 3(22)
By Tooth
All surfaces 138 136 (98.6) 2(1.4) 135 (97.8) 3(2.2)

* No complete loss was found in the 2 groups
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Table 2

Distribution of sealant retention outcomes between Prevocare and Concise at 6 months follow-up.

Concise Retention

Prevocare Retention Success Failure Total
Success 133 3 136
Failure 2 0 2

Total 135 3 138

McNemar test (x?=1.00, df=1, p=.65)

mswi 3 srnmadadenediuuazasuandie (A) ivwanudesuiosas 95 1097 aadsungusaniuniluaiuazaeuly Maan 6 wiou

Table 3 Retention rates and their difference (A) with 95% confidence intervals of Prevocare and Concise at 6 months follow-up.
Material Retention rate(%) 95% Confidence interval

Prevocare 98.6 96.5-100

Concise 97.8 95.4-100

A 0.8 -3.2-4.6
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Original Article

Development of Pit and Fissure Sealant for Domestic
Usage 4: A Six-month Clinical Study

Supaporn Chongvisal,* Montchai Chalaprawat,” Woraphan Puengraksakiat,* Suchit Poolthong ,*! Daranee Tantbirojn®

Abstract

The objective of this double blind randomized controlled trial was to evaluate the effectiveness of a recently developed
local sealant (Prevocare) by comparing its retention on permanent molars with that of a standard imported sealant (Concise™).
The study group comprised 145 pairs of contralateral lower first permanent molars of 6-9 year old children from Saraburi prov-
ince. A matched pair experimental design was used in which Prevocare (Chulalongkorn University, Bangkok, Thailand) and
Concise™ (3M Dental Products, St. Paul, USA) were randomly allocated to one of the teeth within each pair. The sealed teeth
were checked for retention and caries after 6 months. There were 138 children (276 teeth; 95.2%) remaining in the study. The
mean retention rate at 6 months in the experimental group (Prevocare) was 98.6% with the 95% CI of 96.5 — 100%. The mean
retention rate of the control group (Concise™) was 97.8% (95% Cl 95.4,100%). The mean difference in retention rates between
the two groups was 0.8% (95% Cl -3.2, 4.6%). None of the sealant was completely loss and no carious lesions developed in the
sealed teeth during the trial period. It was concluded that the experimental local sealant, Prevocare, was clinically equivalent to
the standard imported sealant, Concise™, in terms of retention and caries prevention on first permanent molars at the follow up
period of 6 months.

Key words : clinical trial; equivalence study; pit and fissure sealant; randomized; retention
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Table 1~ Compare tooth hypersensitivity, acceptance and attitiude towards mouth guard, before and after using closed-fitting mouth guard
Variables mean SD max min p-value
Hypersensitivity
Before using mouth guard 34.1 6.2 44 26
After 2 weeks 22.8 4.7 31 16 <.001
After 4 weeks 22.4 43 27 16
After 6 weeks 21.6 4.8 30 17
Acceptance
Before using mouth guard 50.5 6.3 57 40
After 2 weeks 53.0 5.8 60 41 NS
After 4 weeks 52.5 9.3 61 36
After 6 weeks 54.4 6.7 61 39
Attitude
Before using mouth guard 56.3 6.3 64 44
After 2 weeks 54.8 9.4 67 37 NS
After 4 weeks 53.8 7.7 64 42
After 6 weeks 55.9 5.7 66 47
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Original Article

Protective Effects of Closed-fitting Mouthguard for
Protection of Dental Erosion among Swimming Athletes

Chantana Ungchusak,* Jinda Nuntajivakornchai,” Kanisorn Parkpien,* Piyanuch Ekkarntrong

Abstract

The objective of this study was to assess the protective effect and personal acceptance of closed-fitting mouth guard in
prevention of dental erosion among swimming athletes. Twelve swimming athletes from an athletic school where trichloroisocyanuric
acid (chlorine 90%) was used in the swimming pool were selected as samples. Each swimmer was provided with a vinyl closed-
fitting mouth guard to be used in every swimming occasion. Symptoms of tooth hypersensitivity, satisfaction and attitude towards
the device were measured using a questionnaire developed by researchets before and during wearing the mouthguard (at 2, 4
and 6 weeks) Acidity of swimming pool was recorded using pH paper every day when the samples practiced in the pool. The
study revealed that after using mouth guard, mean tooth hypersensitivity score was decreased with statistically difference from
the beginning (p < .001). Assessment of satisfactory and attitude score indicated high scale with no statistically difference from
the beginning. The average acidity of the pool was between 3-4. The result showed that closed-fitting mouth guard is an effective
and satisfactory personal protection against dental erosion for swimming athletes who swam in low pH swimming pool.

Key words : closed-fitting mouthguard; dental erosion; swimming athlete; tooth hypersensitivity; trichloroisocyanuric acid

+ Dental Health Division, Department of Health, Ministry of Public Health
" Regional Health Promotion Center 6, Department of Health, Ministry of Public Health
* Sirindorn Collage of Public Health, Kornkaen,Ministry of Public Health
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Table 1  Ten study subjects by sex, teeth and statistics of ages
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Sex Number of teeth Age (years)

Median Minimum value Maximum value
Male 8 57.0 57 64
Female 12 49.0 40 63
Total 20 495 40 64
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Table 2 Mann-Whitney U-test statistics for means comparison of means between groups by each study period
Variables G Number of Mean £ SD (mm.)
(sites) roups teeth 1 week 1 month 4 months 6 months

Cervical Study 10 10.00+1.88 9.40+1.84 7301211 8.80*1.03
Control 10 9.90 £2.08 9.30%2.16 8.60 £ 1.50 7.00 £ 2.07
p-value 721 .698 .051 .014

Root Study 10 13.10 +1.97 12.90+1.97 12.90+1.97 12.90+1.97
Control 10 12.70 £2.06 11702 2.71 11.70+2.71 11.20+2.48
p-value .648 .186 .186 .037

Height Study 10 3.30+0.67 3.70£0.98 3.70£0.98 3.70+0.98
Control 10 3.20%0.63 4.60*1.29 460%1.29 4.60%1.29
p-value 702 .015 .015 .015
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Table 3 P-values of Friedman test for means comparison among periods and p-values of Wilcoxon Signed Ranks test for pairs comparison of means among
periods-by groups and variables)
Comparative p-values of variables (Sites)
Groups
periods Cervical Root Height
Study 1 week, 1 month,
4 months and
6 months <.001 112 .710
1 week, 1 month .014
1 week, 4 months .008
1 week, 6 months .039
1 month, 4 months .023
1 month, 6 months .165
4 months, 6 months 317
Control 1 week, 1 month,
4 months and
6 months <.001 <.001 <.001
1 week, 1 month .014 .046 .063
1 week, 4 months .004 .023 .007
1 week, 6 months .004 .004 .007
1 month, 4 months .004 .063 .019
1 month, 6 months .005 .009 .019
4 months, 6 months .063 .025 .999
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Fig. 1 a = Width of the socket at the cervical site measured at the middle point of the alveolar crest bucco-lingually.
b, b’ = The points set to measure the width of the socket at the root site which were perpendicular to the imaginary line of nearby teeth down to the root apex

at 8 mm. bucco-lingually.
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Original Article

Ridge Preservation Following Tooth Extraction Using
Resorbable Biomaterial (Atelo-collagen sponge): A Clinical
and Radiographic Study in Human

Kobsuke Sombatpium,* Siriwvan Sappalaek,* Atiphan Pimkhaokham*

Abstract

The aim of this study was to evaluate the effectiveness of Atelo-collagen sponge in ridge preservation after tooth extraction. Ten
patients requiring extractions of 2 molar teeth participated in the study (split-mouth design). Preoperative study models were taken for the
preparation of 3 mm in diameter metal ball holing stents. Following extraction of the teeth, experimental sites were covered with Atelo-
collagen sponge and stay sutured with black silk; control sites were left to heal spontaneously. Patients were scheduled for 4 periodic
appointments after extraction; 1 week, 1 month, 4 months and 6 months. Study models and periapical films were taken at each
appointment. The buccolingual width of the alveolar ridge at cervical third and apical third were measured from the study models while the
height of the alveolar ridge was measured from the films. Data were evaluated using Mann-Whitney U test, Friedman test, and Wilcoxon
signed ranks test. The results revealed statistically significant difference at 4 and 6 months that control sockets had smaller size than
study sockets. The radiographic pictures showed more opacity at the area of socket in study group at the beginning of 4-month-follow up.
Awhite line was more remarkable at the top of the lesion and the outline of the socket could not be traced. This study indicated that Atelo-
collagen sponge is valuable in preserving alveolar bone in extraction sockets.

Key words : alveolar bone resorption; extraction socket; resorbable biomaterial sponge

* Department of Oral & Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University
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Quantitative and Qualitative Study of Proteins in Rubber Gloves

A
Vanida Nimmanon,* Rudee Surarit," Phimon Atsawasuwan,” Chutima Tiyadechachai *

Abstract

The quantities and qualities of proteins in extracts from eleven glove brands of four glove types, powdered latex examina-
tion gloves, powder-free latex examination gloves, powdered latex surgical gloves, and synthetic (vinyl) gloves, were determined
and compared. All glove extracts were measured for protein concentrations by Bradford’s assay and molecular weights of pro-
teins were identified by use of sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The results showed various quantities
and qualities of proteins in tested gloves. The powdered latex examination gloves had the highest median of protein concentra-
tion (128.84 ug/g), followed by powdered latex surgical gloves(31.48 ug/g), powder-free latex examination gloves (9.99 ug/g),
and synthetic (vinyl) gloves (2.64 ug/g) respectively. Significant differences of protein concentration were found among the glove
types. (p < .05) The qualitative study identified proteins at molecular weights of 11, 12, 26, 31, and 44 kD in latex gloves. The
powdered latex examination gloves contained proteins at molecular weights of 11, 26, 31, and 44 kD, while powder-free latex
examination gloves and powdered latex surgical gloves contained proteins at molecular weights of 11 and 12 kD. The most
common protein had a molecular weight of 11 kD. All latex gloves in this study had proteins, which may induce allergic reactions.
Therefore, individuals who are definitively diagnosed as latex protein hypersensitive should avoid using latex gloves.

Key words : latex protein; rubber gloves

Introduction classified in three types: non-allergenic or irritant reaction,

immediate or type | hypersensitivity, and delayed or type IV

The rubber gloves are made from various materials
such as natural latex, plastic and synthetic rubber. Most
dental health care workers preferably use gloves made from
natural latex, which is derived from the sap of the rubber tree,
Hevea brasiliensis which are superior in barrier property,
tactile sensitivity, flexibility, tear resistance, and elasticity.
Unfortunately, reports of adverse reactions associated with
latex glove also increased.** The adverse reactions can be

hypersensitivity.* The type | hypersensitivity is the most seri-
ous reaction, which can vary from skin reaction, systemic
reaction to death.>® These reactions are elicited by allergenic
proteins in latex gloves.” The proteins in latex gloves could be
natural latex proteins of latex sap and modified proteins
caused by manufacturing process. The quantity and quality
of proteins varied from product to product causing different
responses in latex allergic patients.® Not all latex

= Department of Hospital Dentistry, Faculty of Dentistry, Mahidol University

" Department of Physiology and Biochemistry, Faculty of Dentistry, Mahidol University
* Private Clinic
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proteins could elicit allergic reactions, but only some latex
proteins were allergenic proteins.

In Thailand, there are various glove products from dif-
ferent brands and manufacturers. These gloves may contain
various quantity and quality of proteins that possibly have
different potentials to induce allergic reactions. No informa-
tion about protein content in these gloves was indicated.
Therefore, both health care workers and patients are under a
high potential to expose latex gloves containing high aller-
genic proteins. An epidemiologic study at Siriraj hospital re-
ported a prevalence of latex protein-induced type | hypersen-
sitivity in health care workers at 3.1 %.° The prevalence may
be decreased if the quantity and quality of proteins in latex
gloves were used as one of the criteria for glove selection.
The present study aims to investigate quantitative and quali-
tative study of protein in commonly used gloves that may
provide useful information about protein contents for glove
selection in order to prevent latex allergy.

Materials and methods

Sample selection and preparation

The eleven commercially available brands of gloves
were used. Ten brands were natural latex gloves and one
brand was synthetic glove.

The gloves were divided into 4 types as follows;

1) Powdered latex examination gloves (PE)

2) Powder-free latex examination gloves (PF)

3) Powdered latex surgical gloves (PS)

4) Synthetic (vinyl) gloves (ST)

Tablel Details of gloves

Lot numbers, types, and manufacturers and source of
gloves used in this study are shown in Table 1.

For the quantitative study, fifteen gloves were ran-
domly chosen by chance from one box of each brand that
resulted in a total of 165 gloves while three gloves were
chosen in the same manner for the qualitative study that
resulted in a total of 33 gloves. The smooth area from the
palm to the wrist of each glove was cut into small pieces of
approximately 1x1 cm? with a pair of sharp and clean scis-
sors.

Protein extraction

Three grams of glove pieces from each of 165 gloves
was put in a plastic bottle containing 15 ml of phosphate
buffer saline (1:5 w/v). All specimens were prepared and
incubated in continuous shaking condition at 150 rpm, 37 °C
for 3 hours in the incubator shaker. Subsequently, the rubber
pieces were removed and centrifuged at 5,000 rpm, 25 °C for
15 minutes to remove powder and other contaminants. The
glove proteins in all supernatants were sequentially precipi-
tated with 5 % trichloroacetic acid and 0.2% phosphotungstic
acid.® The mixtures were mixed thoroughly after each acid
addition and allowed to stand for 20 minutes in order to be
complete precipitation. The precipitated proteins were washed
once with 15% trichloroacetic acid and recovered by centrifu-
gation at 10,000 rpm, 25 °C for 30 minutes. The precipitated
proteins were re-dissolved in 0.5 ml of 0.2 M sodium hydrox-
ide before subjected to protein determination and sodium
dodecylsulfate-polyacrylamide gel electrophoresis (SDS-
PAGE).

Brand name Lot No. Type Manufacturer and/or supplier
Premium (P) 99060101 PE Union Rubber Glove Ltd. , Thailand
Khemika (K) 99071501 PE Union Rubber Glove Ltd. , Thailand
Sempermed (S) 0142 PE Siam Sempermed , Thailand

TC. (T) 250598 PE Thai Jong Chemical Industry , Thailand
Dr. Boo (D) 1377 PE Dr. Boo, Thailand

Khemika (Kh) 99071501 PF Union Rubber Glove Ltd. , Thailand
Sempermed (Se) 0257 PF Siam Sempermed , Thailand
Safederm (Sa) N/A PF Thai Jong Chemical Industry , Thailand
Ansell (A) N/A PS Ansell Medical, Malaysia

Microtouch (M) 5865FL1-1 PS Johnson & Johnson , Malaysia

Vinyl (V) 2C8E ST Baldur, U.S.A.
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Protein determination

The protein content of the extracts was determined by
Bradford's assay.* Bovine serum albumin was used as the
standard.

SDS-polyacrylamide gel electrophoresis

Samples were denatured in sample buffer containing
5% 2-mercaptoethanol and subjected to run on 12% SDS-
PAGE (20 ug per lane). After complete electrophoresis, the
proteins were visualized by silver stain plus kit (Bio-Rad,
Richmond, CA, U.S.A.) then dried by modified procedure of
drying method described by Juang et al.'2

Statistical analysis

The protein concentrations of all extracts were calcu-
lated. The calculated data were recorded in the unit of micro-
gram per gram of glove (ug/g) and were analyzed statistically
by using Kruskal-Wallis test and the least significant differ-
ence (LSD) multiple comparison with rank data of protein
concentrations in statistical package, SPSS for windows ver-
sion 9.5. The level of p < .05 indicated the test was signifi-
cantly different.

Table 2 The protein concentrations of all glove types

Results

The result showed the variation of protein concentra-
tion among glove types, which ranged from 0.80 to 283.08
ug/g. The median protein concentrations of powdered latex
examination gloves, powdered latex surgical gloves, powder-
free latex examination gloves, and synthetic (vinyl) gloves
were 128.84, 31.48, 9.99, and 2.64 ug/g, respectively (Table
2). The powdered latex examination gloves had the highest
protein concentration and the greatest range of protein con-
centration. The protein concentration of powder-free latex
examination glove was lower than that of powdered latex
examination gloves and surgical gloves. The synthetic gloves
had the lowest median protein concentration. Analyzed by
Kruskal-Wallis test and LSD with a significant level of p < .05
showed significant differences of protein concentrations
among glove types.

Table 3 showed the comparison of protein concentra-
tions among eleven glove-brands tested in this study. It
reveals the median and range of protein concentrations found
in different gloves. It was found that the protein concentra-
tions of most brands were significantly different. The signifi-

Type PE PF PS ST
Median protein concentration (ug/g) 128.84 9.99 31.48 2.64
Range protein concentration (ug/g) 65.67 -283.08 2.08-14.94 11.12 -69.61 0.80-5.25

Table 3 The protein concentrations of all glove brands

Brand name Type Median protein Range protein
concentration (ug/g) concentration (ug/g)

Premium (P) PE 86.98 65.67 - 109.66
Khemika (K) PE 112,972 102.99 - 142.45
Sempermed (S) PE 118.872 84.85 - 157.19
TC.(T) PE 195.32° 148.94 - 266.38
Dr. Boo (D) PE 212.40° 171.06 - 283.08
Khemika (Kh) PF 2.96°¢ 2.08-5.30
Sempermed (Se) PF 9.99 7.16-12.89
Safederm (Sa) PF 13.60 ¢ 12.11 - 14.94
Ansell (A) PS 14.52¢ 11.12 - 25.77
Microtouch (M) PS 48.34 37.20 - 69.61
Vinyl (V) ST 2.64¢ 0.80-5.25

Median with the same letter denoted no significant difference (p < .05).




19uA. U9 54 aduf 4 na.- A, 2547 255

cant differences were found not only among glove brands
from different glove types but also among glove brands from
the same glove type (p < .05).

The protein bands of powdered latex examination gloves
with estimated molecular weight of 11, 26, 31 and 44 kD were
found (Fig. 1). There were two patterns of molecular weight
distribution. The first pattern found in two brands (lane 2 and

5) had only one protein band at 11 kD, while the second
pattern found in three brands (lane 3, 4, 6) had two distinct
protein bands at 26 and 31 kD and one faint protein band at
44 KD. The protein bands of powder-free latex examination
gloves and powdered latex surgical gloves showed a similar
pattern of protein bands, while synthetic (vinyl) gloves had
nearly undetectable protein bands (Fig. 2).

kd 1 2 3
97
i3]
45

31

Fig.1 The characteristics of identified protein bands in powdered latex examination gloves by SDS-PAGE analysis. The molecular weights of standard markers and
identified protein bands were indicated in the left margin and the right margin consequently. On the top, the picture indicates lanes of protein bands vertically;

lane 2: T.C."
lane 5: Sempermed®

lane 1: Standac@d markers
lane 4: Dr. Boo

lane 3: Khemikaz
lane 6: Premium .

led 1 2 3

97

6

31

21

14

Fig. 2 The characteristics of identified protein bands in powder-free latex examination gloves (lane 3,6,7), powdered latex surgical gloves (lane 4,5), and synthetic
gloves (lane2) by SDS-PAGE analysis. The molecular weights of standard markers and identified protein bands were indicated in the left margin and the right
margin consequently. On the top, the picture indicates lanes of protein bands vertically;

lane 2: \/iny/a .
lane 5: Microtouch

lane 1: Standard markers
lane 4: Ansell
lane 7: Sempermed®

lane 3: Khemika R
lane 6: Safederm
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Discussion

In the universal precaution, glove wearing was widely
used to prevent both health care workers and patients from
physical, chemical or biological contamination during treat-
ment.t As the role of specific allergens has yet to be clarified,
current aims at eliminating allergens put an emphasis on
reducing total amounts of protein produced during manufac-
turing. The investigation of latex protein in latex gloves may
be useful for glove selection.

All gloves tested were found to contain residual pro-
teins, which could be extracted and detected. The variation of
protein concentrations was found among tested gloves var-
ied in a wide range from 2.08 to 283.08 ug/g. The result was
consistent with several previous studies although different
methods were used (Table 4).2*1® Protein was also detected
in a very minute amount in vinyl glove was also reported in
other study.®*® |t may be some additional proteins or con-
taminated proteins during manufacturing process.

The comparison of protein concentrations among four
glove types showed that powdered latex examination gloves
had the highest protein concentration, followed by powdered
latex surgical gloves, powder-free latex examination gloves,
and synthetic (vinyl) gloves, respectively. The significant dif-
ferences of protein concentrations were found in different
types and brands. The differences between brands were
found not only in brands of different types but also in brands
of the same type. Two important factors, which could be
responsible for the variation of protein concentrations, were
the difference of manufacturing process and the difference of
initial protein level in raw latex.'®

Table 4 The identified allergenic proteins in latex gloves.

The powdered latex examination gloves had more pro-
tein concentrations than powder-free latex examination gloves.
All brands of powdered gloves had higher protein concentra-
tions. This result conformed to other previous studies that the
powdered gloves generally had more residual latex proteins
and allergens than powder-free gloves.??® The comparison
between powdered and powder-free latex examination gloves
from the same brand showed the lower protein concentration
of powder-free latex examination gloves. This result strongly
demonstrated the important effect of manufacturing process
on protein concentration. The gloves from the same brands
had more possibility of manufacturing with the same source
of raw latex, chemical additives, and basic manufacturing
process. Both powdered and powder-free gloves were manu-
factured under the same basic manufacturing process from
dipping process to vulcanization, but only powder-free gloves
had the special post-polymerization treatment for slippery
surface. During wet gel leaching and vulcanization, the wa-
ter-soluble proteins migrated toward and deposit on surface
of gloves. These proteins were subsequently decreased by
chlorination process.*? Therefore, the powder-free latex
gloves had less potential to induce latex allergy.?

In the present study, some difference of manufacturing
process provided by manufacturers possibly causes the varia-
tion of protein concentrations among glove brands in the
same glove type.

All proteins of latex gloves found in this study were
similar to those found and reported as allergenic proteins in
many previous studies.®**1822 The tested gloves had various
qualities of proteins. The most common protein molecule had
molecular weight of 11 kD, which presented in all gloves, and

Investigators year Molecular weight (kD)
0 10 20 30 40 >50
Alenius et al.” 1991 11 14 26 29
Jaeger et al." 1992 14 30 45 67
Alenius et al.”® 1994 14 18 20 30 35 39 44 54, 63, 200
Tomazic et al.'® 1995 1415 20 25 30— 35 40------ 45
Beezhold et al."” 1996 Ty N >94
Nieto et al.' 1997 111213 27 32
Present study 1112 26 31 44
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the less common of protein molecules had molecular weight
of 12, 26, 31, and 44 kD. The molecular weight of 12 kD was
found in powder-free latex examination gloves, powdered
latex surgical gloves, and synthetic gloves but was not found
in powdered latex examination gloves. While only powdered
latex examination gloves had the molecular weight of 26, 31,
and 44 kD. The five brands of powdered latex examination
gloves had two patterns of molecular weight distribution. The
powder-free latex examination gloves and powdered latex
surgical gloves had a similar pattern of protein molecules
different from powdered latex examination gloves. The mo-
lecular weights of reported allergenic proteins in previous
studies and identified proteins in this study are shown in table
4. In contrast with some previous studies, all experimented
gloves in this study did not contain major allergens.

The proteins in this study may be natural latex protein
or modified proteins or neoantigens. The 11 kD and 26 kD
protein might be modified proteins resulting from manufactur-
ing process because both proteins were previously found
only in latex gloves but were not found in both latex sap and
ammoniated latex.’® The 31 kD and 44 kD protein were
previously identified in both raw latex and latex glove. These
proteins might be natural latex proteins, which could tolerate
to heat, chemical, washing, and other processing of manu-
facturing process.**16 The particular 12 kD protein, which was
found only in powder-free latex examination gloves and pow-
dered surgical gloves, might be a neoantigen or modified
protein resulting from manufacturing process of powder-free
gloves and surgical gloves.*

The comparison of results of this study with previous
studies showed that all latex gloves in this study may have
potentials to induce allergic reaction because all molecular
weights of identified proteins were similar to the molecular
weights of previously reported allergenic proteins.®**® How-
ever, the comparison was performed under some different
conditions such as glove sample, method of extraction, method
of protein purification, type (one or two dimension) and gel
percentage of SDS-PAGE. Further study of separated protein
still need to be performed.

The results of present study represented the lack of
quality control, particularly the control of proteins in latex
gloves. In addition, all manufacturers of experimented gloves
did not provide the users for the information about latex
protein and allergen concentrations in their latex gloves or
perhaps they might ignore the investigation of latex proteins.

The quality control of rubber gloves in Thailand such as Thai
industrial standard test and Thai Food and Drugs Administra-
tion test were examined only physiological properties.?s?’
The glove users could not have enough information regard-
ing protein level in latex gloves. This study might provide the
useful information about both quantity and quality of proteins
in commonly used gloves, which could be used as a consid-
eration for glove selection. Furthermore, the results of this
study could be used as a preliminary data for further studies
in the allergenic proteins and biological properties of com-
monly used gloves in Thailand.

Conclusion

All latex gloves in this study had proteins. There are
variations in both quality and quantity of proteins among
different brands of gloves widely used in Thailand. The pow-
dered latex gloves contain greater amount of protein than
powder-free gloves. Latex gloves in this study had proteins,
which may induce allergic reactions. Therefore, precaution
should be taken before selection of gloves in order to avoid
allergy.
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Evaluation of Base Metal Alloys for Ceramo-metal
Restoration: Part 1 Mechanical Properties

A
Somchai Urapepon,* Phira Sithiamnuai*

Abstract

In Thailand, porcelain fused to metal restoration is gaining high popularity. Ni-Cr alloy is most widely used due to its
superior mechanical properties and low cost. All alloys in dentistry have to be imported and there is no quality control. The
purpose of this study was to evaluate mechanical properties of commercial Ni-Cr alloy used for ceramo-metal restoration based
upon the 1SO 9693 “Dental ceramic fused to metal restorative materials”. Eight brands of Ni-Cr alloy were selected and tested.
To avoid any commercial conflict, all alloys were blindly named with letters A to H. The alloys were tested for surface hardness
and tensile properties such as percentage elongation, 0.2% proof stress and ultimate tensile strength. All alloys showed large
variation in properties. Two alloys (A and E) did not pass the ISO requirement for percentage elongation. Four alloys (A, B, C and
D) showed higher surface hardness than the company’s indicated values. The result suggested that quality control should be

conducted and a domestic testing house should be established to ensure quality control.

Key words : base metal alloy; ceramo-metal alloy; mechanical properties

Introduction

In Thailand, fixed prosthesis is gaining high popularity.
Although there are several technologies for constructing the
fixed restorations,* the porcelain fused to alloy system is the
most popular system for dentists to use for their patients in
part due to its acceptable esthetics, wider application, good
mechanical properties and clinical success. There are many
alloy systems used in dentistry.? However, they can be roughly
classified into two systems based on nobility of their compo-
sition.® Firstly, noble metal alloy that is composed mainly
either of gold, platinum or palladium. Secondly, base metal

alloy that is composed of other metals. Base metal alloys in
prosthetic dentistry usually means Ni-Cr and Co-Cr alloys,
which are popular alloys used for ceramo-metal restoration.
However, Ni-Cr alloy is more favorably used.

In Thailand, almost dental materials are imported. As
the country moves into a free trade market, the quality of the
imported materials comes into question since quality control
is not enforced as well as we lack a proper domestic testing
agency. Although for some products, the manufacturer strictly
controls the quality, the different environment, especially tropi-
cal areas like Thailand, might affect the quality of the mate-
rial, making it different from the original.

+ Department of Prosthodontics, Faculty of Dentistry, Mahidol University.
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From the above reason, the purpose of this study was
to evaluate mechanical properties of Ni-Cr alloy which are
normally used by dental laboratories in Thailand, based
upon the 1ISO 9693 “Dental ceramic fused to metal restorative
materials™ and the revised version of ISO 9693 that is ISO/
DIS 16744.2 “Dentistry-Base metal materials for fixed dental
restoration”.® The results would be a database for the quality
control organization in Thailand and the testing house plan.

Materials and methods

Eight brands of Ni-Cr alloys used for ceramo-metal
restorations were selected for testing in this study. These
alloys are used by commercial laboratories in Thailand and
Faculty of Dentistry, Mahidol university's laboratory. The brand
names, lot numbers and their compositions are shown in

Table 1 The Ni-Cr alloys used in this study.

Table 1. To avoid any commercial conflict, the alloys were
blindly randomized and assigned the letters A to H.

Tensile properties such as percentage elongation, 0.2%
proof stress and ultimate tensile strength were determined
for each alloy according to the 1ISO 9693 “Dental ceramic
fused to metal restorative materials”,* and surface hardness
following the ISO 6507-1 “Metallic materials-Vickers hard-
ness test”.°

Tensile specimen preparation and testing

The dumbell-shape specimen, size 3 mm in diameter
and 18 mm testing length with threads end, and its recom-
mended sprue (Fig.1) following the ISO 9693,* were prepared
by the lost-wax technique. The dumbell specimen wax pat-
terns were prepared by wax injection. The wax was injected
to silicone mold, which was copied from the original dumbell

Composition (%)

Brand name Company Lot. number
Ni Cr Mo others
Design-10 Ivoclair, Liechtenstein 9787J 754 12.6 8.0 4.0
Ceradium V Matech Inc., USA 062800 70.0 19.0 6.2 48
Wiron 99 BECO, Germany 1408 65.0 225 9.5 3.0
Wirocer BECO, Germany 1391 66.5 22.0 9.0 2.5
Haranium NA Kulzer, Switzerland 64600957 59.3 24.0 10.0 6.7
Superalloy EX-3 Noritake, Japan 11105-2 62.8 19.1 7.1 11.0
Unimetal Shofu, Japan 090002 71.0 14.0 4.7 43
Sankin NNB Sankin, Japan J50033 63.0 28.0 5.0 4.0
Note: all alloys were blindly assigned the letters Ato H (not in order).
- |
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Fig.1 The schematic picture of the tensile test specimen with sprues, following the 1ISO 9693 “Dental ceramic fused to metal restorative materials” (dimensions in

millimetres).
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specimen with its sprue, by wax injector (Oma wax inject 012,
Oma tools and machinery, Bangkok, Thailand). The acrylic
rod, size 3 mm in diameter was placed in the mold before
injected wax to ensure the specimen testing size. The wax
patterns were invested using phosphate bonded investment
(Power cast, Whip Mix Corp., Louisville, USA). After the
investment was set for at least 1 hour, it was place into an
automatic oven (OVMAT 9, F.lliManfredi, Pinorolo, Italy) then
casted using an induction machine (TIM500PIus, Dentalfarm,
Torino, Italy) following each alloy’s instruction. After casting,
the specimens were de-casted, sprue cut off, the surface
finished to free from beads, and the thread end were finished
to fit the testing jig. Imperfect specimens such as specimens
containing a lot of bubbles, cracked or incorrect size, were
discarded from the test. Six specimens from each brand
were tested.

The finished specimens were then heat treated at 700°C
for 15 min in an air oven. The gauge length (15 mm) on the
test sample was marked by tungsten sharp rod. The exact
original gauge length (L;) and original cross-section length
were determined by a measuring microscope (MM-11C, Nikon,
Tokyo, Japan).

The tensile test was performed using a universal test-
ing machine (Instron 5566, Instron, England) at a crosshead
speed of 1.5 mm/min until the specimen broke. Two broken
pieces of the specimen were carefully fitted back together
and the gauge length after rupture (L,) was then measured.
The percentage elongation after rupture was calculated by
the formula: (L,- L/ L) * 100. Using the stress-strain curve of
tensile test, the 0.2% proof stress was determined by the
value at 0.2% offset level. The ultimate tensile strength was
also obtained.

Hardness specimen preparation and testing

Square plate specimen, size 10x10x1 mm was pre-
pared at the same time as the tensile specimens. The 1 mm
thick acrylic plate were cut to size 10x10 mm. The plate was

Table 2 The properties of the tested alloys.

attached to the tensile specimen pattern’'s sprue, then in-
vested and casted. After casting, the surface of the specimen
was finished to make it free from beads. Imperfect specimens
were discarded from the test. Six specimens from each brand
were tested.

The specimens were heat treated at 700°C for 15 min
in the air oven and then fixed into acrylic for polishing. The
specimens were polished with 600-,1000- and 1500-grit sand
papers, followed by 3 micron diamond paste and aluminum
oxide paste until a mirror-like surface was achieved.

The hardness testing was carried out using a Vickers
hardness tester (Mitutoyo G3, Mitutotyo, Tokyo, Japan) fol-
lowing the ISO 6507-1" Mettallic materrals-Vickers hardness
test”.® The hardness of each specimen was averaged from
the hardness at nine positions on the specimen according to
the 1SO 6507-1.

Data analysis

The data were analyzed for the difference between
the products by one-way ANOVA and Tukey's test. The per-
centage elongation and 0.2% proof stress, required by ISO
9693* were compared with the values specified in the stan-
dard (= 3% for percent elongation and = 250 MPa for 0.2%
proof stress). The ISO standard criteria indicated that if two
of the six specimens failed to meet the requirement, the alloy
failed the test. The ultimate tensile strength and surface
hardness, based on the criteria of the revised version of ISO
9693 that is ISO/DIS 16744.2 “Dentistry-Base metal materi-
als for fixed dental restoration”,® were compared with the
10% range of the company indicated values.

Results

Table 2 shows the results of the alloy properties with
statistical comparison. All alloys showed large variation in the
tested properties from each others. The percentage elonga-
tion ranged from 1.87 to 47.57%. Alloy B, C, G and H showed

Percentage 0.2% Proof stress Ultimate Surface hardness
Alloy elongation (MPa £ SD) tensile strength (VHN = SD)
(% £ SD) (MPa = SD)
A 8.0 £ 3.2 776.5 £ 82.5" 988.2 + 85.0 381.8 £ 6.4°p0
B 184 + 6.8° 522.2 + 51.3¢ 756.9 + 79.6 3475 £ 43.6mnopa
C 25.4 + 3.1°¢9 362.4 + 24,78 649.1 + 31.2 226.0 £ 16.4'
D 45 £ 3.3 439.9 + 28.1%9 661.9 = 82.9 327.3 £ 43.8mne
E 19 + 1.3 4335 + 149.8°%9 674.1 + 414 317.7 £ 477"
F 8.6 + 2.0° 720.9 + 189.2" 12114 + 80.9¢ 397.2 £ 495
G 321+ 770 370.3 £ 12.88%¢ 673.7 £ 27.5 218.3 £ 21.0'
H 476 + 7.6° 335.9 £ 17.6° 675.8 + 37.7 196.9 + 3.7

Note: the same superscript alphabet that read down the column showed no significant difference (p > .05, Tukey's test).
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higher elongation from the others. Proof stress ranged from
335.93-776.49 MPa. Alloy A and F showed higher proof stress
from the others. Ultimate tensile strength ranged from 649.10-
1211.41 MPa. Alloy A and F showed extremely higher strength
from the others. The surface hardness ranged from 196.92-
397.21 VHN.

Table 3 shows the comparison of the percentage elon-
gation and 0.2% proof stress with the ISO requirement. ISO
required more than 3% for percentage elongation and more
than 250 MPa for 0.2% proof stress. Alloy D and E did not
pass the ISO standard criteria for percentage elongation

(more than two specimens showed the values less than 3%).

Table 4 shows the surface hardness values of the tested
alloys compared with the 10% range of the manufacturers’
indicated values. Alloy A, B, C and D showed higher surface
hardness than the 10% range of the manufacturers’ indicated
values.

Table 5 shows the ultimate tensile strength compared
with the 10% range of the manufacturers’ indicated values.
Three companies indicated the alloy’s ultimate strength while
the others did not. Alloy C and D showed an ultimate strength
close to the company’s indicated value. Alloy A showed a
much higher value than the company’s value.

Table 3 Percentage elongation and 0.2% Proof stress compared with the ISO standard requirements* and criteria.**

Percentage elongation

0.2% Proof stress

Alloy (=3%) (= 250 MPa)
A pass pass
B pass pass
C pass pass
D fail (4 of 6 failed) pass
E fail (5 of 6 failed) pass
F pass pass
G pass pass
H pass pass

* |SO standard required minimum 3 % for percentage elongation and minimum 250 MPa for 0.2% proof stress.
** |SO standard criteria indicated that if two of six specimens failed to meet the requirement, the alloy failed the test.

Table 4 Surface hardness of the tested alloys compared with +10% manufacturers’ indicated values.

Surface Manufacturer Result
Alloy Hardness indication
(HV) (+ 10%)
A 381.82 230 (207.0-253.0) Higher
B 347.46 180 (162.0-198.0) Higher
C 226.03 185 (166.5-203.5) Higher
D 327.27 255 (229.5-280.5) Higher
E 317.70 335 (301.5-368.5) Within range
F 397.21 396 (356.4-435.6) Within range
G 218.25 200 (180.0-220.0) Within range
H 196.92 180 (162.0-198.0) Within range
Table 5 Ultimate tensile strength of the tested alloys compared +10% manufacturers’ indicated values.
Ultimate Manufacturer Result
Alloy tensile strength indication
(MPa) (+ 10%)

A 988.21 593 (533.7-652.3) Higher
B 756.94 not indicated N/A
C 649.10 650 (585.0-715.0) Within range
D 661.99 650 (585.0-715.0) Within range
E 674.13 not indicated N/A
F 1121.41 not indicated N/A
G 673.69 not indicated N/A
H 675.84 not indicated N/A
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DISCUSSION

In a free trade market, quality control of imported mate-
rials is not strongly rigorously carried out and given due to the
lack of domestic testing house. The material quality is in
question. Some laboratories claimed that they chose the high
quality materials, which had highly quality control. The prop-
erties were indicated in the label and proved suitable for
restoration. Moreover, some laboratories believed that alloys
with similar composition from different companies should show
similar properties.

The results in Table 2 indicated that some popularly
selected Ni-Cr alloys showed highly different properties from
each other. This data conformed to several studies that differ-
ent Ni-Cr alloys showed large variation in mechanical proper-
ties.” Veterans administration medical center in USA™ com-
pared the mechanical properties of several dental alloys in-
cluding 3 Ni-Cr alloys across the laboratories both commer-
cial or research laboratories, and torch cast or induction cast.
They found that different laboratories had no effect on the
properties of Ni-Cr alloys. Therefore, the significance of these
properties has not been well explained.”1-%?

The results of this study, when compared with the 1ISO
standard requirements,* Alloy D and E did not pass the mini-
mum criteria for good alloy for ceramo-metal restoration.
They did not pass the minimum requirement for percentage
elongation. Alloy D showed 4 of 6 specimens failed to meet
the minimum requirement while alloy E showed 5 of 6 speci-
mens failed. This property represents the ductility of the
material. It is quite important from a dental standpoint. The
material can withstand above the proportional limit with a
certain amount of permanent deformation before fracture.
Although for the 0.2% proof stress, all alloys in this study
passed the minimum requirement (250 MPa). However, if
they faced abnormal stress, those two alloys would fail easier
than the others. For the ultimate tensile strength, this prop-
erty is not a critical property. It showed only the highest
strength, which the alloy can withstand before fracture. From
a dental standpoint, this value offers no significant interpreta-
tion. Only three from eight companies reported this property
value to customers. However, only two companies reported a
value close to that in our study. Another reported 30% lower
than the actual strength. For surface hardness, this property
influence the working ability of the alloy and cause higher
wear of the opposing tooth because of excessive hardness.
This study found that 4 of 8 brands (alloy A-D), reported a
hardness value lower than the actual tested value.

From all the results of this study, alloy D and E did not
pass the standard required for percentage elongation, alloy
A, B, C, D reported lower hardness value to the customer.
This means that 5 of 8 brands in this study had a problem in
quality for use as a good restoration. This result suggests
that the strong quality control should be conducted to screen
imported materials for the good oral health of Thai people. A

domestic testing house should be established to ensure qual-
ity control.

Conclusion

Two of eight products of Ni-Cr alloy in this study did not
pass the critical property requirement for percentage elonga-
tion. Four products reported lower hardness value to cus-
tomer. The strong quality control should be conducted. A
domestic testing house should be established to ensure qual-
ity control.
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