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Evaluation of fluoride release, pH and antibacterial activity of alkasite restorative
material and glass lonomer

Seung-Eun Lee', Ji-Myung Bae?, Ji-Young Ra'

'Department of Pediatric Dentistry, College of Dentistry, Wonkwang University
“Department of Dental Biomaterials and the institute of Biomaterials and Implant, College of Dentistry,
Wonkwang University

Purpose: This study aimed to compare the antibacterial activity, pH, and fluoride release of alkasite restorative material
(Cention N) and glass ionomer restorative materials (Fuji IX GP, Fuji II LC).

Materials and method: Agar diffusion test was used to determine the antibacterial activity against Streptococcus mutans
and Lactobacillus casei. The inhibition zone was measured after 24 hours. The amount of fluoride released was measured on
days 1, 3, 7, 14, 21, 28, 42, 56 and 84. The pH was measured after 1, 3, 6, 12, and 24 hours.

Results: All restorative materials showed antibacterial activity. Results of the Streptococcus mutans, showed the follow-
ing sequence: CHX > Fuji IX GP > Fuji I LC > Cention N (p<0.05). The Lactobacillus casei results showed the following
sequence: CHX >Fuji II LC > Cention N > Fuji IX GP (p<0.05). All materials showed a continuous fluoride release; Fuji IX
GP showed significantly higher fluoride release, compared with Fuji II LC and Cention N. The pH test, results showed the
following sequence: Cention N > Fuji IX GP > Fuji I LC.

Conclusion: Continuous fluoride release for 3 months and antibacterial activity was observed in Cention N as well as
in glass ionomer cements. Cention N showed highest pH among all materials. Further studies are required to evaluate the
properties of Cention N in clinical conditions.

Key words : Alkasite restorative material, Glass ionomer, pH, Fluoride release, Antibacterial activity
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=L opo| = dE| YRl B4 O S EAR,
calcium-fluoro-alumino silicate glass &g} &g o}
I FJ/UF(polyacryhc acid) YO g FAE|o] &

FEokL S Alolli= 4 UERdTE 0]
9}%?:} A9 —E‘;‘:’:}E—Q‘EWTOﬂ ZhERE -4
Aste] 419 219 WA & = L 2719
J% = Y] E4= 24 Hol Folgle= ol 4ok
olo] APt Exlote GgstE AP,

A gk o] &3k Ao = ELskyl AEA Q] ZekA of
& 7|AA Aot nti A wRet o
HES AU o2, olo] B4 7slst H st
@ oA ope] e, FREH 5o A=t A = ]ict

g7 7d3kg S2tA ofo] et 7|E2] FEA ofo]
Qo R 22 7t Hold 71414 %"3 .% }

AHM L et L F4] 23S TRol]of 5=
PE6S Hole Ago|tp 9, Fxme %’* % @r
TR o s Eot #719) Tt FekA ofo] @O T
A& BHASHIANE F2== B4 7189 FTkAof
o] Q-mof| Hsf 23l o e HA| F Rl H]e] 2 A
o= otEA QJrisn,

F|oll= 2Ao] FolUaL &2 7| AA Bt £
A S 711 L7l E AEY —,ii.xﬂo] Cention N
o] A=t} Cention N o8] Aol 25221 2
giA opo| e pEAHT H w2 ASAE, 25 4
=, 281 vAEES Hole Z o2 B H Qs

ESH AT STt opol e B F|X Aoy S
2 opo] Q- HE T S22 M PYAE Hoj &2 714
A g 7H= AV S5 Am 20 ARgo] 7= 1 QL
TP, Cention N 7]& Z2hA oo @1t = E A9} ]
Calcium fluoro silicate glass A3+-2] alkaline filler7} &
FHElo] qlof &4 o], T o], A8 o] 22 &St

do rfr P
ﬂlg m{m ﬂllﬂi
ﬂJO

s

p

th. Fillerol A 2% 418t o] 22 Ul AMd e85 5
SHAA et 7 AHO] E9kE odstal Ag
SFE A S A2, LFIRO|E S8R 9] alkaline
fillerls 7] 20] 2B AJO1= T} 0kAo] o] BJE-S Ho)
B4 e T EAE ARAE AR S5 AR A
—.—Oﬂ e} et AEo] B4 WEHRS BRIt o]
o] A= 4] Fwte = de] YA Streprococcus
mutans®} Lactobacillus casefs HV$ 22 et ofo]
Q- FX 3ty ST ofo] Qe AT PO E 4
EA9] t/dE Aol 7 EAY] B4 T E
S Al pHE BleE 1A} STt o] A-e] AR7HE
< 7P| E 54 2] 4, pH, &4 frel= 71EY
FEAL} AL 5 HRItk= AolH.

0. A= 93
1. Materials and specimen preparation

Atofl AMGE A== thaat Zei(Table 1). I A
T Aslid= ARAR AA| w2t 2 Ams £
% applicator gun(Composite application pistol,
Dentsply, Milford, DE, USA)°l| A= Eol AR&st .
EANETY pHEEE oAl AlRAR] Z|Alof whet
ZHE— 161-0} H k] Na]_?_ X‘B‘ﬂ(X]ﬁ 6.0 mm,
Z0] 1.5 mm)oll B glass slide@ Y2toto] T2 A
FE AASIL Fuji IX GP, Cention N A AL A
Aol w2t 271 Bk AR Fuji I LG= Aol 20
% 59 Valo® LED Curing Light(Ultradent Products,
South Jordan, UT, USA)E o|-&-5}] 353o 3T, St
A5 o = g7l|0] A|HE, EAdEEk) pH =24 =210
7§29 AlHE ARl ARSI

rsﬂ

7% Hd ‘2128 TE lelys~ lTdlolovieE fehvs~ Slolvel

ook

[Sam

o

&

¢
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Table 1. Materials used in this study

Material Category Composition Manufacturer r:{il;
Fuji IXGP Glass ionomer  Powder : alumino-silicate glass GC Co, Tokyo, Japan 1:1
Liquid : polyacrylic acid, water, polybasic carboxylic acid
Fuji Il LC Resin modified ~ Powder : fluoroalumino-silicate glass GC Co, Tokyo, Japan 1:2
glass ionomer Liquid : copolymer of acrylic acid and maleic acid,
2-hydroxyethylmethacrylate
Cention N Alkasite Powder : calcium fluoro-silicate glass, barium glass, Ivoclar Vivadent, 1:1

calcium-barium-aluminum fluoro-silicate glass

Liquid :

Schaan, Liechtenstein

Urethane dimethacrylate, tricyclodecan—dimethanol
dimethacrylate, tetramethyl-xylyen—diurethane
dimethacrylate, polyethylene glycol 400 dimethacrylate

P : Powder, L : Liquid

2. Agar plate diffusion test

KCTC(Korean Collection for Type Cultures)olA]
Streptococcus mutansKCTC 3065)2} Lactobacillus
CaseiKCTC 3110)5 #Fot Aol o83ttt 2
A &0] Ft/d= B7Iok7] Sl ob7F St AES Adgst
Hom, 0] A4} HiFoll= 3.7% BHI(Brain Heart
Infusion, Becton-Dickinson(BD) Franklin Lakes, NJ,
USA) #iA1E ARS-E.

3.7% BHIBD)? 1.5% agar(BD) 2/49] RHH|A]
£ g5t A7 10em petri disholl 15mlE go} gt
AR & Azt ©]% mid log phase®] Smutans
9} LbacillusE& spectrophotometer® “g&sto] 10
CFU/mL &%=2] % 300uLE Al£8k%aL, 2+ obb
Hi Aol HESHAH ©1F biopsy punch(KAI medical
biopsy punch, 6mm, Gifu, Japan)s o|-&sto] Z2z;
9] o7} Hjxjof 27 6.0 mm2] well 4715 B-J5ISIH.
7k gz ARAR] A Ao]| whet 293t H applicator
gun(Dentsply)< ©]-&3] oF7} viZ|of| biopsy punch®
TEE wellel 24 S0ttt Fuji I LC= Valo® LED

R

Curing Light(Ultradent Products)& ©J-&sto] 1000
mW/em?® 9 =2 202 B2t 5
9] 4k I3 A2oflA 1A B8 Hasioih iz
+o72= BAH filter paperS ©]-8-5}]
02+ 011%9] CHXE AR, SAdETo=E
PBS(Phosphate buffered saline, Ph 7.4)& A&-5F3iTt.
Z2+9] petri dishi= 24A17F 5<F 37.0C 2] 270 A HY
it vigol it H 2t inhibition zone®] 272
caliper(Mitutoyo, 150.0 mm caliper 0.01 mm, Tokyo,
Japan)yZ o|-&3 243} ZHte] 242 A, FA &
732 33 HHESto] S7gt | S4E kel BarollA disc
9] 37|& ¥l 4+Z inhibition zone 22 A5}t

3. Fluoride release

15.0 mL9] W54 polypropylene tube(SPL Life Sci-
ence, Korea)°ll 10.0 ml9] Eo|24& Hol 7 AlHat
7 37.0C Y F=271°14 Basioict B4 fEF 57
Alofl= AlHo] T €704 1.0 mLo] Eol24E& A5
5] B39] TISAB I(Total Ionic Strength Adjustment
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Buffer II, Thermo Fisher Scientific Orion, Waltham,
USA) & AoiF9lck B £ 1,3, 7, 14, 21, 28, 42,
56, 849 747} Aol pH/ISE meter(720A+, Thermo
Fisher Scientific Orion)2} &4 0]-2 H={9609BNWP,
Thermo Fisher Scientific Orion)}& AR&-5Fo] ZF A|H

oA BEH B4 F= SHsI8iH 7 4 Aol 1, 10,
100 ppm&] &4 #-8H(Fluoride standard solution,
Thermo Fisher Scientific Orion)}& ©]-&sf 24 A=
< BS54 1%, AlEE 719 polypro-
pylene tube(SPL Life Science)°llA] 7] 10.0 mLe]
gho| 27} &7l |22 polypropylene tube(SPL Life
Science)ll B2 F T 574 AI7HA] 37.0C @271
(JSGT-100T, JSR, Cheongwon, Korea)ol| E3s}3iTt.
4 B4 PEFE 4 AR B4 U SHAE Het

o Atst .

4.pH

150 mLe "EH polypropylene tube(SPL Life
Science)°ll 10.0 ml9] Hol25 Hol 7+ AT} o
37.0C9] P=271(Cheongwon)ollA] EasiQict. Hit &
1AIZE, 3AIRE, GAIZE, 12A17E, 24417 7432} A1l poly-
propylene tube(SPL Life Science) QF] ©ol 245 o]-&
sto] pHE S5t} 4 of| = pH/ISE meter(Thermo
Fisher Scientific Orion)?} pH #=H8102 BNUMD,
Thermo Fisher Scientific Orion)o] AREEIRICt W} =
% Al phosphate buffer solution(pH 4.01, pH 7.00,
Ph 10.01, Thermo Fisher Scientific Orion)& 0]-85
calibration= A5t 578 o]Foll= AlHS 7|9
polypropylene tube(SPL Life Science)2l 4 71o] 10.0
mL2] o] 27} @71 A28 polypropylene tube(SPL
Life Science)oll <= ¥ ths 57 A17H4] 37.0C 9] 3
7](Cheongwon)°l] 235}t

b. Statistical analysis

A 24Z 915 Windows SPSS 25.0(BM, Ar-
monk, NY, USAYS o] &35}qitt. 2+ 7o) 3htAl 1 &
A FE=F, pHoll ol Kruskal-Wallis test= #-214d=
HAS P‘ﬁl’ Mann-Whitney AFEAAS A|3¥st9ich &

lj

A W2 pH7F /gl RlAlE YF2 Spearman
=2 ohrl' HAE Bl Fo8E Akt
III. A3}

1. Agar diffusion test

FraH BE AT Smutans?} L.casel
el e AT 4= AATKFig. 1). 2 A= in-
hibition zone®] A7)+ Fig. 201 YR AT A=
91 CHX:= Smutans®} L.caseel] el L& AHE
O 2 A o] /g UEIItHp € 0.05). 4=
¢l PBSOIA = Smutans?t L.case] H3fl inhibition
zone©| LERFA] 331

Smutans®] A Fuji IX GP+= Fuji I LC2}F Cen-
tion NETF 5961 =2 T3S EtHp € 0.09).

Fuji 11 LC9}+ Cention N9| Smutansl thet &4
2ol 3-9J51A] kLt [.casell talAl= Fuji 1T LC,
Cention N, Fuji X 02 =2 J L] gtAS HH O
™ 7 AT 7H9] AJol= R 3THp € 0.05).

ox,

2. Fluoride release

2 24 ol 4z 8 B EF Fig 3 U
Ehjglck, B el 4Ae] B4 o] ep
O™ Fuji IX GP2 2= 24X A Fuji 11 LC, Cention

7% Hd ‘2128 TE lelys~ lTdlolovieE fehvs~ Slolvel

ook

[Sam

o
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Inhibition zone (mm)

Streptococcus mutans Lactobacillus casei

o
o
]

N
o
1

w
o
1

N
o
1

=
o
1

Fig.1. Inhibition zone of agar diffusion test.

a

o
I

]

A
—
D
E
|4
d d
bB <
1
CHX PBS Fuji IX GP Fuji Il LC Cention N

S. mutans [ L. casei

Fig. 2. Inhibition zone of restorative materials. Different lowercase letters indicate significantly different
antibacterial properties against Streptococcus mutans and different uppercase letters indicate sig—
nificantly different antibacterial properties against Lactobacillus casei(p { 0.05).
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Noi| 8|5 FofstA B2 B EAE T
0.05). Fuji 11 LC2} Cention N9 1€ A3} & %ﬁ: HJ%
ZF Aol -rr«] Sk ztol= QlAtHp = 0.247). ©1% 3¢,
A 149, 21¥, 28¥Y A7} A-o A= Fuji 1T LC7} Cen-
tion NE T} -rr43}7ﬂ T2 A B4 UEZ HltHp
€0.05). 422 A7} A1-ollA Fuji I LC2} Cention N 7
9] B4 &k ajo| = 8.9]517] Aottt 56U 7331} A&
oA Fuji II LC7} Cention NECF 3951 W2 H =9

EANES H o84 7ﬂﬂr Ao A= Cention N
O Aol EAHES HY

o] Fuji [T LCEC} 82514 &

w
o
]

N
o
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Fig. 3. Results of fluoride release for each time interval. Different lowercase letters indicate significantly

different fluoride release (0 ¢ 0.05).

Table 2. Correlation coefficients between the fluoride release, pH and inhibition zone

Fluoride pH
Inhibition zone of Streptococcus Correlation (7) 0.585 -0.265
mutans p value 0.003 0212
o , , Correlation () -0.657 -0.425
Inhibition zone of Lactobacillus casei
p value 0.000 0.038

pvalues from Spearman’s rank correlation test
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Fig. 4. Fluoride accumulation of the restorative materials for 1 day to 84 days. Different lowercase letters
indicate significantly different accumulation of fluoride release (0 0.05).
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Fig. 5. pH change of the restorative materials for 1 hour to 24 hours. Different lowercase letters indicate
significantly different pH (0 € 0.05).
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Prosthetic treatment using implants in patients with severe disabilities
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Dental implant treatment is no longer a novel and experimental method, instead, it has become one of the
primary options for restoring lost teeth. This technique must be carefully considered and applied to patients
with disabilities to improve their oral function and quality of life. Despite its benefits, patients with disabilities
are often hesitant to undergo oral reconstruction using implants, particularly those with severe disabilities who
may face challenges during treatment due to communication difficulties, lack of cooperation, and involuntary
movements. These challenges may lead to uncertain treatment outcomes and prognoses. This paper reviews the
critical factors to consider when performing oral reconstruction using implants in patients with severe disabili-
ties. Considering these factors, the uncertainty associated with treatment can be reduced, and the reconstruction
using implant prostheses that can be maintained over the long term can be contemplated.
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New oral rehabilitation method in disabled patients using implants
- Implant surveyed crown retained RPD -

Yoo, Soo-Yeon
Department of Prosthodontics School of Dentistry, Seoul National University

The marginal bone loss (MBL) and survival rates of dental implants in patients with disabilities were compa-
rable to those reported for patients without disabilities. Despite the viability of implants for disabled patients,
socioeconomic issues and general condition of disabled patients prevent them from receiving as many implants
as they require in edentulous areas. However, because of the difficulty of adaptation, the use of complete den-
tures (CD) is not the preferred treatment option for those with disabilities. Consequently, disabled patients can
benefit from the convenience and lower cost of an implant surveyed crown retained removable partial denture
(IC-RPD). The survival rates and MBL of those implants in IC-RPD have already established the clinical ac-
ceptability as a treatment option for patients who are not disabled. IC-RPD can be future implant treatment
strategies for disabled patients.
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Considerations for implant surgery in disabled patients with medical history

Eun-Jung Kwak
National Dental Care Center for Persons with Special Needs, Seoul National University Dental Hospital

As the accessibility of dental treatment for the disabled has improved and the need for oral care has emerged,
¢ implant restoration has been adopted as one of the treatment methods for restoring the missing teeth in these
i patients. However, considering the characteristics of disabled patients and the level of cooperation should be

considered. It is necessary to check for medication and consider any systemic diseases that may be affected by
invasive surgery. In particular, patients taking antiplatelet, anticoagulant, or osteoporosis drugs, or in a state of
organ transplantation, invasive implant surgery should be more cautious. In this article, the considerations for
various medical history and characteristics of several types of disability would be discussed.

Key words : Implant surgery, disabled patient, bleeding tendency, organ transplantation
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