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Applying Adhesive Materials in Clinical Practice
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Annual trends in the prevalence of dental caries (permanent teeth: ages 5 and
older) (2016 Dental Disease Survey)

Note: The diagnostic criteria for untreated teeth differed before 1993 and after 1999.
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Dentin segment

15cm of Hy,O
pressure

Acrylic sheet

Under physiological
osmotic condition
(15-20cmH,0™1)

No pressure

Fig. 2 Dentin permeability under physiological

osmotic pressure

Saan lee
Deep dentin (32x)
Dentin tubules :
45075 /cm®

Superficial dentin (2.7x)
Dentin tubules :
20077 /cm®

Fig. 3 Dentin after removal of the
smear layer

WNEBICN T 2 MEIRBIEA I N, 2017 F 12 AiC
i, EHEMETIEH ED, THE-REWMICHT 2 0E
WHBRmEA SN, Lo L s, CAD/CAM HIEE
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WIEI U Ry ald =TT 5 Z Ehkd 5T
5. Zhicthv, WBEORBEBEROIZE & L 725
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TRHRVRIPHERT A EDTRENG, 2070, fiff
BORPSERZ B S Z SR \»izdIcid, #Y)72 BRe
BEOFEL NIECH 555, “HOBL L TOWEEI —
T4V IBREIRESERICR-TL S (Figd). %
7o, Wi —T 1 v MEEET S22 EIC&D, avK
Uy rRVLY AV OWELEDEERI DN TS
CEPHILNTE D, itz OENICRIARMERT 2
TeDICHHEH A —T 4 Y PR THEIREVE VR
5. i, WEIa—T 1 v IO IRALERE R A 5T
2N TENE, EREFEEHAFEICRECEBRTE
%. TBio 23—t Cay (BC, Fig.5) &, A ICH

BB 2RI E 2T 0l 231

Fig. 4 Schematic diagram of the margin area in a

crown restoration
If the cement line (indicated by the arrow) is wide,
the risk of secondary caries and periodontal disease
increases. To protect the tooth surface, a tooth surface
coating is necessary to serve as a double line of
defense.
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Fig. 5 Bio Coat Ca (Sun )T \% & Ca
Medical)
MDCP

Fig. 6 Bioactive monomer
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nad &5y, 2001 FEED 5 1% MIH (Molar Incisor
Hypomineralization) & WS BEFFEHINDG L 51
o7” . HAIZBLTHAREREL PLCERSh
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Initial Visit 1 month

2 months
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3 months

Fig. 7 Application of Bio-Coat Ca to enamel : Case 1

Initial Visit

1 month

4 month

Fig. 8 Application of Bio-Coat Ca to enamel : Case 2
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Fig. 9 Leakage volume in the lat-
eral condensation method

Table 1 Relationship between restorations, endodontic
treatment, and apical inflammation

Restorative  Endodontic treatment No apical lesion
status status (%)
Good Good 914
Good Poor 67.6
Poor Good 441
Poor Poor 181

22T, ALY YRAMEE RV FREEOE W IC
oT, WEHEECRETHELRFATLIEEL
7o, THET, MAREEORYIRICOVWTIEE L Ok
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Fig. 10 Leakage volume in the
sealer-only filling method

Fig. 11 Comparison of leakage vol-
umes based on different
root canal filling methods
(MSPP)
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Table 1 Composition of calcium hydroxide pastes used in the study
Product (code) Composition Lot No.
Calfie Paste (CF) Calcium hydroxide (36%) ; barium sulfate ; purified water ; others 2303151
Calcipex II (CP) Calcium hydroxide (24%) ; barium sulfate ; purified water ; others Q3T
Calcipex Plain II (CPP) Calcium hydroxide (48%) ; purified water ; others P86
Multi-Cal (MC) Calcium hydroxide (42%) ; hydroxyethyl cellulose ; barium sulfate 230801
UltraCal (UC) Calcium hydroxide (35%) ; distilled water ; barium sulfate ; propyl-. CIKWN
ene glycol ; methylcellulose
Bio-C Temp (BT) Calcium silicates ; base resin ; calcium tungstate 74631
40 D 100 D
"o
A A 80
30 1 C é AB A
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E E 3 60 B
20 ; g 1
2 B © C
3 S 40
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L:j 20
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Fig. 1 Comparison of flowability among the calcium
hydroxide pastes tested

Data are presented as the mean=tstandard deviation
(n=8) CF : Calfie Paste ; CP : Calcipex II ; CPP:
Calcipex Plain 1I ; MC : Multi-Cal ; UC : UltraCal ;
BT : Bio-C Temp. Values with different letters are sig-
nificantly different (one-way analysis of variance and
Tukey’s test, p<0.05).

HMEHcHELRZEEZAD T (p<0.05). MC 2 &b EW»
HHEZRL, XWTCPBXUCE w7, UCIEC
no & EMEEZRL, CPP & & U BT 3R IEVEICX
mENtz, ZEHEORRE, MCiIfioeificx L th
HicEwHHEEZRL, CPIZUC, CPP, BT &b ¥,
CFIZCPP, BT X0 b ARICEHVEEZR L. —77,
CPP & BT O3 FREERFED 5N leh o7z,

Z =

Aifzecid, Wl CH<—Z F&2XRE LT, HE
ME L EAER ML 72, 2 ofsE, S5l
7 2B btz B BT 13k d & ikt 2R
L7z = CHEAMIZR L, MC IS i A2 BEE 5
WEZR L, b 0fERIEE, CHRX—Z oyt
BB T LD =LA LERBLTE D, 8
BIICE L CliFE 2 XA L CERT 2 08 EEZRLTW

Fig. 2 Comparison of injectability among the calcium
hydroxide pastes tested

Data are presented as the mean=*standard deviation
(n=8). CF : Calfie Paste ; CP : Calcipex II ; CPP:
Calcipex Plain II ; MC : Multi-Cal ; UC : UltraCal ;
BT : Bio-C Temp. Values with different letters are sig-
nificantly different (one-way analysis of variance and
Tukey’s test, p<0.05).
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Evaluation of the Flow and Injectability of Calcium Hydroxide Pastes
for Root Canal Medication

ITo Ryota!, WATANABE Satoshi!, YAHATA Yoshio! and Okij1 Takashi'?

"Department of Pulp Biology and Endodontics, Division of Oral Health Sciences,
Graduate School of Medical and Dental Sciences, Institute of Science Tokyo
’Department of Endodontics, The Nippon Dental University School of Life Dentistry at Tokyo

Abstract

Purpose: Calcium hydroxide (CH) paste is widely used for intracanal medication because its strong alka-
linity provides sustained antibacterial activity. Since its antibacterial effect is greatest when in direct contact
with bacteria, CH paste should be distributed densely throughout the root canal system, including complex
anatomies such as lateral canals, fins, and isthmuses. However, when attempting to fill the canal densely,
there is concern about serious complications due to extrusion of CH paste beyond the apical foramen.
Despite this, few studies have focused on the flowability and handling characteristics of CH pastes. This
study aimed to evaluate the flowability of various CH paste products and their injectability when delivered
using dedicated delivery syringes and needles.

Methods: Five CH pastes—Calfie Paste (CF), Calcipex II (CP), Calcipex Plain II (CPP), Multi-Cal (MC),
and UltraCal (UC) —as well as a calcium silicate paste that produces calcium hydroxide following intracanal
medication (Bio-C Temp; BT) were tested. Flowability was assessed according to ISO 6876: 2012. The test
material (0.05 mL) was placed at the center of a glass plate (40X40 mm, 5 mm thick). After 180 s, a second
identical glass plate was placed on top, and a 100 g weight was applied (total load 120 g including the glass
plate). Ten minutes after placement, the weight was removed, and the maximum and minimum diameters of
the compressed specimen were measured using image analysis software (Image]) (n=8 per group). Inject-
ability was evaluated using dedicated syringes fitted with the corresponding tips. The plunger was loaded
with 30 N at 10.0 mm/min for 10 s using a motorized test stand, and the extruded mass was measured using
an electronic balance (n=8 per group). Statistical analysis was performed using one-way analysis of variance
and Tukey’s test with a significance level of 5%.

Results: Flowability differed significantly among the products (p<0.05), with values decreasing in the
order of BT >CF~MC>CPP>UC>CP. The extruded amount also varied significantly (p<0.05), decreasing
in the order of MC>CP~CF>UC>CPP=BT.

Conclusion: Flowability and injectability differed among the products, with no consistent association
observed between them. These findings suggest that understanding the physical properties and behavior of
each product is important for performing appropriate intracanal medication according to the case conditions.

Key words: calcium hydroxide paste, intracanal medicament, flowability, injectability
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