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1. Abstract
Introduction

With the increase in the number of edentulous patients, dentists frequently encounter cases of
edentulous patients with intractable pain on atrophic mandibles induced by their complete dentures.
The inherent characteristics of the mucosa cannot be changed. Therefore, the acquired chronic disorder
of these edentulous patients with atrophic and thin mucosa can be treated with implants or permanent
resilient denture liners.

However, to the authors' knowledge, no study has reported a complete denture wearer's satisfaction
ratings for mandibular complete dentures with an acrylic resin—based resilient denture liner (ARDL),
although it has been revealed that the ARDL has clinical effects to reduce pain on the mandibular
alveolar ridge and improve chewing ability of complete denture wearers.

The durability is a particularly important factor when ARDL are applied to dentures. It is highly
desirable to maintain the original properties of ARDL within the mouth; however, ARDL deteriorate
with time in a clinical setting. One major problem observed in dentures with ARDL is a change in
hardness over time.

However, in vitro studies are limited in their ability to accurately simulate the oral environment and
cannot fully represent real conditions. Therefore, the deterioration of ARDL may differ between in vitro
conditions and the conditions of denture wearers. We conducted an in vivo study to investigate how
ARDL changed in hardness when embedded in complete maxillary dentures worn by patients for one

month in a clinical setting.

Objective

The purpose of this study was to investigate whether the ARDL can improve the satisfaction ratings of
complete denture wearers and how effective the degradation of patients characteristics.

This study also analyzed that influences of condition of saliva, occlusal force, type of denture used,
and habits related to smoking, drinking, wearing denture while sleeping, and using a denture cleanser on

the change in hardness of ARDLs.

Research 1

Materials and Methods

Participants

A randomized controlled trial was conducted at two centers, including 74 edentulous patients. Of these,
37 patients were each randomly allocated to the ARDL and conventional acrylic resin denture (CARD)
groups. The characteristics that were CARD group (mean age, 73.3 * 8.7, male / female, 17/20) and
ARDL group (mean age, 74.1 £ 6.8, male / female , 20 / 17). All of the patients rated their satisfaction



with dentures, including general satisfaction and satisfaction with chewing ability, speaking, cleaning,
stability, retention, comfort, and esthetics. These satisfaction ratings were measured by a 100 mm visual
analog scale. Perceived chewing ability of different foods, divided into five grades, was measured using
a questionnaire. The mastication index (MI) was calculated for each grade.

Result and Discussion

General satisfaction (p = 0.049), General satisfaction with chewing (p = 0.025), and satisfaction with
speaking (p = 0.049) were significantly higher in the ARDL than in the CARD group. And the chewing
satisfaction with maxillary dentures in the ARDL group was significantly higher than that of the CARD
group (P = 0.02). No significant difference existed between the MI of the ARDL (69.2 £ 17.0) and
CARD groups (66.7 £ 18.7).

The maxillary dentures were not fabricated using ARDL, the chewing satisfaction with maxillary
dentures in the ARDL group was significantly higher than in the CARD group. This may be partially
due to the fact that complete denture wearers originally evaluated chewing as one unit, independent of
maxillary or mandibular complete dentures.

The MI scores obtained in this study. That scores suggested that complete denture wearers with
poor-quality, old dentures retain their previously established poor dietary habits even after they receive
functionally adequate new dentures.

Research 2
Materials and Methods

Participants

Thirty maxillary complete denture wearers (12 men; mean age, 71.8 = 9.2 years and 18 women; mean
age, 70.2 + 10.7 years) participated in this study. First, the patient’s backgrounds were investigate with
questionnaire and oral condition of resting and unstimulated salivary flow rates and pH values and the
occlusal force were measured for all patients before study initiation. Second, cylinder shape with a
4-mm diameter and 2-mm depth, 3 cylindrical shapes were drilled into the inner surface of thier
maxillary denture base. For the study, which included the commercially available ARDL; Bio liner
(BIO), FD soft (FDS), Soften (SFT) for analysis. The initial and 1month after hardness were measured
by the one investigator with Shore D hardness using a Vesmeter”. T-tests and Pearson’s correlation
coefficients were used for statistical analyses. A p-value of <0.05 was considered statistically
significant.

Result and Discussion

The mean initial hardness values for FDS, SFT, and BIO were 5.5 + 4.2, 21.3 £ 8.0, and 21.8 + 5.3,
respectively, while those at one month after oral exposure were 17.0 = 5.7, 32.9 + 2.9, and 31.9 £ 6.0,
respectively. The changes in hardness observed in the FDS, SFT, and BIO ARDL were 212.1%, 54.7%,
and 46.2%, respectively. This study revealed a significant change in the hardness with time course (p <

0.0001), with each ARDL exhibiting a significantly unique change (p < 0.0001). The Tukey-Kramer test



showed that the hardness of the FDS was less than that of SFT and BIO (p < 0.0001). Smoking, wearing
dentures while sleeping, use of denture cleansers, and denture type were associated with an increase in
the hardness of the ARDL. The resting saliva pH only influenced the hardness of the SFT of ARDL.
Conclusion from research 1 and 2

This study showed that the ARDL improves a complete denture wearer’s satisfaction ratings.
Furthermore smoking, denture wearing while sleeping, no denture cleanser user, residual tooth of
mandible, and resting saliva pH are important predictors of the deterioration of ARDL over time.

ARDL denture were predictably effective, though, in clinical situation, the dentist were needed making

a decision about of the material of ARDL for patient oral conditions.



2.[#5]

FHTBIR BV TR R T R LW EEE B S 3 2 <AFAET 5, 7203 THHA
B OIRNT o F =y M A HBET BRI A A T 0 BE T L TT@ED
IR T 720 Fdh TSRS R EEE N2 D, 2D KD ZRIEFN T L 25 i R ]
WA MITHE A THLHEOREDRHD (1,2),

ZORMBHIWIIA DR 2 AR UL E R M A IR BRI DIRY, ZVREFTHLE X
LD Fo THEBMERFIE DAERF T Z IR IR E Y 7 A 10> TIRBEETHD,

In vitro WFZECITEE % 7B e T A T LR OMEHZ D W TOHBIE B RRIESN T
e, lRBSE CORMERAEZHELZRBRAED 1 FEHORHAKPRE OB
(3.4), PRx 2B ETIFACBHI Lo TEE T2 0N OIREZ AR ELZ 5C
S5CH A7V TOKRBPREFER (5), BFHEHEE BT R 80 ~D
RIEFERR (6), WENEFBILUIRER W) T A M ORI O 2O ER (7)
ThDo T ELOREFRMEIT A TIEZREAFERNC AT D52 L0 E DO FE T
SNTND (8)y ZDIANT in vitro WFETIX D FEEREE Ok » 7RI 2 BT 22 L3
RSN TET, LML, in vitro FFFETOSIEEEBEOFREIEEH OSEOMTIX
IR AIRE VT A M OBACDRRAANR B2 D356 1%, LT2D3oTC, in vitro 3R
TIEEBEOOENREO R TEHET 28T TET, BREREOR 52OV TH
72T LV ADFAELIR VDR B Th D,

TV REE M) T A8 (acrylic-based resilient denture liner: ARDL) (34
7225 IR IRV 78D 1 D THY, KL OB TEICEEILHIEED D72 ]
SEFFO—J7, BT D RVEAINVE 92 LA R U b i L | A3 B 05
Do

Z ZCAKIFSENE in vivo HFFEIZE\V T ARDL OA B0 L OB B O R E 2K T
SHELRFAEMRET HZIEE HIIZIRD 2 DOM5EEIToT,



F%E 1 CIX FREO@IERRFEH (conventional acrylic resin denture: CARD) &
ARDL 5 O BE M E O A1TH)Z LT ARDL OFBPEEZFTHA L, AFJE0 T
(T APENEE EZD 1 52 A OB EOEIZHIT HBERE (EHEICL D85S
DBLEF L OGO A I, FvesAl oA OR %, FTHOBFEOIRRE, 1
W2 EIZLDHER MR B L O KA 77) ORI OWTRHAE L,

I BRI, AR S ARDL 2 80 OFIZ 3\ TR & B IS EIT R0, 1 H
% OB FE IR R B OB TR U7\, 1 > H R OB |38 ] & AR Ry
PRI EINRNTHD,

3.6 Rk D5 1E]
3-1 WFZE T : TRACEMA LT 27UV REKE Y T A L 268 0O 200 e & FE i & B 7 A
1) BFFET A &9 A J7ik

BEBRE 1T B AR K AL o A B e s L OV )1l B K 251 I i LR e~
KBELTZ BT, T ENELEER A W TH P CiliEmE i (UL T CARD #f)
FBLUYARDL THEEL- 8 #E (UL T ARDL Bf) IZIE(EA B 21T 572,
BROVIEUEIT A ARFEOFEAEEINR A BebDL LT, SEBRE ICTHFICBEIL T HEE
BROFBICTHIZEOBAZATY, FELG, SREROFEL, AFFROEE
YHH (primary outcome) T EMXAIN LA (100 mm Visual Analog Scale: LA T
VAS) ZIEICEH UG T 74 £ L LT, 7238, ARUFFRIE H AR KSR 7 H 5550
B Z B S (BC02-036) D&FBESITEhiL 7=,
2) &
(1) B

BE OF i, MR, bR EE N SR, b NERBLE O A, LN EERER

B EEH, TR THD m ST OWTHIEATT>72 (Fig.1), American College of



Prosthodontics (ACP) MEHFHEES) 04 (9) IZHRST THEOEEN IV KED
IR EFTAFHRIL 72,
(2) FEHifi LB

FWFHEEALT 2 A% VAS ZHOWTHIELZ (10), HIEHE B IZFE W o545
R, WMARIZY ), T556), NERE), 2@, THER:), TRart), M3k
PEITHD, iR EIE VAS OfEdmz [ LT, Ama Mgl &L,
(3) MHIERERE R

FFEEAET 2 AR, SEHOERE (1) 2 HOIHEEEERHmA1T > 72, -l
1335 5 B OB SITIBIRO R G 72ME 5 1~5 BEIORSITWD R GHIZ DUV T (Table
2) BERAEIZ 10 = BARDIENTERW, 11 = REEEPRREDND ], 2= BHIC
BREND] OWTINIZEEL ThHo7, e, HENERLINIZEMIZ O
T, B W27 B ROV AL 0 LU CRRER LT, 4 OEFHSEEEHL, %
B ALEEIZ DUV T CARD BX U ARDL DA77,
7o, BAWRHMEEL CIHM A2 — (Mastication index : MI) ZH L Ch#gL7z,
MI IEREC B AERATRER A (1 = REEERAE6N5), 2= BHITEN
LD D) \[CEREORE, (B 1# (1.0), TFE (1.14), IIFE (1.30), IVHE
(1.52), VE#E (3.00)) ZLL FOLRIZHWEHLTZ,
MI (#eA=z 7 —: 111.4)
= (IX (TR RS0 + 114X CGE TRERRE) + 13X CEITESRRE) + 1.52X (5
IVEERR S0 + 3 X (BB V BER SER) X100
3) RS

CARD HBED FHEEMFBHIIMAE ST 7N L VY (T4 ALV, RS
=y, B, BAR) OoAFEFALEYEL-, ARDL £, FR IZ 2 mm J£XT ARDL
(FTA4VA YTRNN=Z, BRA &ttt =y, 58, BAR) ZRth RS I A— 7



—DFHIRIZHIEWE LR EL 72, A G132 70°C90 27 [# D4 100°C30 43 fH] D ANEA
HAEELE, FERER I CBEAN ARSI T UL DU E R E LT,
4) gt I ik

HEAELALDORGFED B 19T CARD #£& ARDL BED BEFEFEIC OV T RREB LD
A ZRMENZ I H# A AT o 72, Tl BE 35 L OWHMERE /10> CARD Hf& ARDL #IC
BT ORI, -MEE Ao, WTIOMETL A EAKEEL p<0.05 LU,
5) FER
(1) HERE F L OWF L%

Fig. 1 ICARBRDO 7 0 —F ¥ —Main -, 74 4 OWBRE 2 BIER UL, FHET 37 4
RO T2, BESTE T LTC R 135 62 4 ThoTo, M EE % 5 4 OBl
FH A CARD BENDR Y7 7 RLUTZ7% ARDL BEOHERE ClIR ey 7 7 NIFRH 5
gtz
(2) BERE

CARD BfL ARDL BEM CREFHEDO 2 TOIEE THERZEIIRO LD o727
D, MEEM O EMEN MRS (Table 1),

(3) % Bk it P

CARD FE&EL#EIL ARDL BFETIZ FHkR RO [ BRI (p = 0.049), THH,
B (p=0.025) BLW [£FE] (p=0.049) @ VASEINF ZIZEN-7= (Fig.2), b
PRBEWICRB WL AT ZE ) A% CARD #£LVE ARDL BECHEIZE VAS
EA R LIZ(p = 0.02) (Fig.3),

(4) VHIEHERRRTAM

MI X CARD & (66.7 £ 18.7) £ ARDLEf (69.2 *+ 17.0) OMRERIIA B/
TR HNAR) T2, CARD #£L ARDL FFEO TEECATRER ML IZBIL, & ITE R
DR IRNAITRT 1~5 FEONTIUCB W LA BOEITRBO L) ->T= (Figd),



3-2. #FZEI: EHHRFRIEITHA LT VUL REE DT A LM~ B Rk D 8
1) #eR#E

PR | TARREHORBE LT LSRG H 30 4 (B 12 4 SE4F 1 71.8
+ 92 5%, Lot 18 4 AR 702 £ 107 5%) Th D, AL HEL (1) BIfEfE
Ao EHRBERICIKEREITA M, Tavaar T rval —FIERRE
EREEHLTODE, (2) BAFEDOGAESNHRARNE LT, AFZEIZEILD
L TORRE I A BB IOFEIC THARMAEIT, [FEE 7% A B 4
Lo, RBAMIL, BARFRFRFHHIEZBEZIORKRBEZITTND
(EC13-006),
2) RERATO BE RO FEAM
(1) ERiZE

BEBRE OVELE L (B, fRIE) OF HE, RO ATIRIL (R BEE A O O
AHE) ([TOWTEMZEICLOME B IO FHERBER O FATHD FHEOIRIE (FR1F
HOFHE) IOV TOBERERBIRoT=,
(2) MEHRIRA
a. MER SEMER EOMRA

R 2 IR AT DAL, B 7 1 TR AN AE X D IOITHR /R L, 22 fie I OV I
W OO BLAT R 35720 O Hi B (mL/min) Z3R1E L7z, 2 SRBEMEE O RA Tl ¥
B W IR EE R~ DM D FEAZ B oD IR E T EAZE D LSRR LT 14, RTEE
Baly, ZOIRET 5 R EFEEDRND, DFENICHERZED IR,
FITE DRI SRS L7218, T X COMERA G0 712k & T KR Uiz, #iliK

IRFIE R DARAE CUL, BRE IR DT T (27 D 2 53R H 53 D~—A TR &5



FERL, ZOM A EENICEERZ O DIER U, 2 DRICKREFREEROE &L
[FkE, MR ARy 7 IctE 9304 L (12),
b. MEHK pH HIE

WER B DI TE LT VT2 22 g d L ORI A6 JH L pH IERS (pH Spear,
Eutech Instrument Pte Ltd, Ayer Rajah Crescent, Singapore) % F\CpH ZIE LT,
(3) mAME RE

A J)5t (Occlusal force meter GM10, £ #5125, B, HA) ML, £4
51 KREEMHESEICIBNTE 3 BOREEITVEL OFEE (KN) ZAEREEL
72,
3) AR RE

AWFETHM= 3 2D ARDL (FD soft (B/K{b¥ T2, Kk, HA, LL'F FDS),
Softten (/Kb T2, KK, HA, LLF SFT), Bio liner (Bt =, 5UEE,
AA, LR BIO) % Table3 (T, alBRIAZ 2t KB ENZIE AT 2L LT,
BB O E RS S AR S AR 4 mm, ES 2 mm OFARROERER KL
72 (Fig.5), I SCEOFLHEHIIEN 3 FEDHIHD 1 D ARDL ZIEFIL, EiFIZE A
LR IR E LT, £ D%, Rtz AEPICEOE L, LA IC T8 CTIEsL
7=, AN CTRBRIRAS O RGBS B2l 2 IO I L 21D, SE R L ATIC AR R
o aBRELTZ, ZOBMERTE T Lk, fod 2 fiio> ARDL [IZ- DWW TEK [FIBED T
T AZAToT,
4) FERIARORE L E

B AR DRI, 547 MR ZOR AL EHE (Vesmeter® E-100HB, WaveCyber
T, H/E, BHA) ZHWTHIE L2, Vesmeter |38 & RHIHEE IZN B S IV E 23
AREBRARICEEIZRDIOICEEL, 2 —F—ThHAHED Personal Digital

Assistant W CHIE OB Z R THROL, LN —EDHEE T ARDL ([Zh)/E
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THIETY a7 DREEZRIE L, HERIT DN EESEZ B IOUES 1 A%
&L7-, ARDL #UBRIE 1 BLAICH& 5 EIAEL, H KSR/ MEA BRIV fE 4 5
L7z, 703, MHRITHEASNHRERAZ 7] L AIIZ A ZEPREE IS VRE (3770)
THIETHET, FIRERY ML —bh (FHP-300S, HALAH T2k e th, H
B, BAR) RICHERE 2 E S L, FEBRE IS ML T\, &
BB DOFME AT LOHERLI,

5) fiEMT 7L

BHNT=T —#1E Kolmogorov-Smirnov test Z4TWIEMEDRE AT o712, RBR
RO OPENEEBEZRD 1 00 A %O E DO FHE 95729, Two-way repeated
measures analysis of variance (ANOVA) (ZC 3 ffii ARDL (BIO, FDS, SFT) ®#f
BB (MPENEEEERBSIO 1 0A%) © 2 ERIZOWTREEZRBI/8o72,
Post-hoc test (& Tukey-Kramer test & V7=,

RERAD 1 A BOBEICRETLRE AT T2 BT, 73—
(PRSI, W, BRI0, mEIEIE D 2575 O B, Rl vei A O OF EBIOF
PR AF U O A HE) & ARDL OFED 2 EKIZ-OUW T Two-way ANOVA % VT
EZAT T, AR R EG A O% 6 (i, MER T &, MER pH BLIW
A7) 1L Pearson O FHBIFRELIC T 24T 070, T X T ORI
IBM“SPSS® Statistics 21 (IBM, Armonk, NY, USA) %\ /=, WOty A &
AKYEL p<0.05 EL7=,

6) i
(1) 1 2> H#%OREEED H#E (Fig.6)

1 PR PN A5 B OO YR EE 1 FDS 5.5 £ 4.2, SFT 21.3 + 8.0, BIO 21.8 £ 5.3 Th

Sl HEE 1A BOEREE X FDS 17.0+5.7, SFT 32.9+£2.9, BI031.9£ 6.0 T

&Ho7-, Two-way repeated measures ANOVA DR, £ ARDL OFHE LA EIZH
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BEIZEEL (p<0.0001), Tukey-Kramer test J-¥) FDS Ofli &£ 73 SFT 3L U BIO L0,
INENZEEIRLTZ (p <0.0001), £z, AFENEERE 1A% T ENG BEIZH Lz
(p <0.0001),

(2) B FFIEL OB

a. W2 (Table 4)

HIRE DHIBHIZ NRIEE, 274 3R E Tl o7z, T7ebb, BYEE T3
BRIK, JEBREEE (381 FRBR IR 2 FEMT X S L LT, Two-way ANOVA D#ER, 33510
H 14 O/ FE I IR XA B E 2SS INL 7= (p <0.0001),

b. BEEE (Table 4)

BHERE OILHIEEE HLHDIL 12 4, IEFRIBE 1L 184 ThoTo, T70bb

G DR A2 T A BRI I 36 SRR, FIBE DR A2 T e o7z 54 RBRINZ iR

ANSY

HrxtgellLiz, Two-way ANOVA OfER, 2575 1 7 H % OBEEIZIZEGEE B O
BIIFROOLINR-T2 (p=0.92),
c. BHERF DM DIEFE (Table 4)

PSR DL ER R ISR S N34, IEEE T4 ThoTz, T77bb,
BRI A5 D39 BRIR, FELEE T OSIEBRIRZ AT R R L LT, Two-way
ANOVA ODOfERL, 257515 H th OFf I X ERF O IEF 1T XA BTN (p<
0.05),

d. FHVEEAI O (Table 4)

PHRE DHIBH2SA IR HI AL LS DIEEHE Tholz. T7bbi
P e A A B O 755K, FEME I O 155K ZfET X5 & LT, Two-way
ANOVA DFER, 12> i Fl# O B 1336 sk Vet Al O I # I~ IR TF
BN (p=0.004),

e. FEAFRAFHI DAL (Table 4)
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PRI OO TR A A T 5F1T 15 4, BirkEe A 30E1T 15 4 Th
ofz, Tixbh, THEGHRER T 58 45 BRIK, TN DFE 45 BRI % fEAT
G&LTz, Two-way ANOVA OifiIR, 4875 1 72 H R OB L T HICIRF R 2 H 35
FIZBWTHRICHEMLE (p=0.008),

f. MEZI & (mL/min) (Table 5)

ZEHREFS JLOVRINIRF DR it SV L2 4LE 4L 0.11 £ 0.10, 1.42 £ 1.05 Tho7o, 4
ARDL (2351 D22 §#RE 36 L OVIM R O MR It fe & O FABABALR A /9 HT LT 5, 22
IRF 36 JOVIRER IR O MR s B L 4S5 1 7> H 2 O FE L D RN BB ERR O B2
o7z,

g. MEWX pH JHIE (Table 5)

LERRER LOVMF OERR pH 1XZ41E4 7.2 £ 0.6, 7.8 £ 0.5 ThHoT-, &
ARDL (Z351F D2 FHIEIS JOIMIRE OMERR pH L OFHBIRAMRA T LT SR, 22
IRFHEWR pH & SFT D3EE 1 MHBHOBEICAOA ERMEENEOLNT (p =
0.008).

h. KA T) (KN) (Table 5)

B RE TNIFEA DA EEINRAM 0.077, 7281 0.106 THY /A OFHE)IE 0.091
Tholo, i DOYL e KA TIEEE7E 1 A %O L ORI B2 AH B
BIVIRDNST,

4.[B%]

AWFFEIEL ARDL O in vivo (23175 = @IFHMN (BT E B L OHMEGHERE) L6
EEAC AT HZ LT KO B O B LRI A IR D B et 2 il L 72b D
THD, TOFER, IR 1 05 FTHOBIERFEIIC L ARDL % #1346 5 ICBE

D B E RN LRSI, HFFE T 76 ORI I Y ARDL3 Fid X Tl



W, 1 22 A% DT a7 D TS BRI 2R Uz, SHISEE R
CUCHLE, sRE e e, kA ORMBEN, THIRFEREE ToH B
O FRRFOIEERR pH OIRWE TIEA BEIZE W EZ R T 2N bR o7,

W78 1 THOWEFRIETHLE/EA RIS ERIRBF T AT 2% ar ba—L 350
(ZEGESIFIEE ThD (13), AMFFRITIEEIE2EIMF %1772 CARD #£& ARDL #ED
BEREICE B AR T- 280D, R TIEA(LAE I E S,
iy, MR, RN, THBIRORERE, #RICEEL 52 5B 20T
DHAHE R A NEVENZ 2> TODZEDMRRES I, 1RO @S WFER B BONLHDEE
2 HD,

FERCHECHE H 3 & IX CARD BEIZHE R ARDL BED [IRATZH | A EICHE
WRThHDH, ZAUE ARDL 8EE H 2RI L S (14), T ORER, HE2LDH
RIS TeER B R OIND, Fz BHIE H 5L, ARDL BEO RFAZE R IT@ LR
THHIHEDLLT O [IKATZL ] A CARD BEEVARICE I >, ZhuE B3R
F WA ARDL ZfE AL T e ld ERRL7e FHRZEHR OME OMEICRINT 5 E
BIFIEMRER [IEHZ 25 ) 3 LBAFE R O i LRI b B A RIELT2h DEB 2
bivd,

8 ADMBEIRCE DR M ALV HBERE AT 2 ML (23T, MHEOM TH
BENRELZRBOOLNRD o7, ZOERIT, BE OB IRHRRLAL T T M=
—T VT XY —DRIRIEIELIT R D R A LIS OB RE AN S ESN T, BT
B)ORE I I A 5. 2 I EDE (15,16) 12HDEH1Z, ARDL ([ZE->Tek#ESR
72 BRI A IR S AR O NN BB L2 W RTREE NS 2 HiLD, BITEIDHK
BT RFOBIUCLI T 25O A ZMENHE (15) S4UTHRY, KT ARDL %
B OIS E ORI R, ZOIORIREAMINT 20BN HLEE DD

D, FONPANZONWTIIS HBBRIED L ETHS, ARDL BED 255 13X CARD XL
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Vo7, Heydecke & (17) PHMFRFOHERF AN B & 3584 Y AL H A B 7o B
ERDIZEMEL TWD, ZOREE T HEMFE R G E DRFHEEHEEE DORIZIX
FRH OB R H YA B OFE R R T LI, FBIMHEIKOE EEARFE 5 5
REEDBTTEHIT CARD 1T L TRk o 7D Tk v nbigiansg, —7, V7
A FIIF R R OFIRBNEET /2Dl W LA EFREERL, ARDL EWIAEGFRE
HEFE 25 A DD 50 2> HIZHNT T CARD R LT-E 2 A, e FRITTNE
M 41.4%B XL 62.8% TH-oT- LI (8), ARDL OAGFRITA IR ST E
12oTc, RO FILARDL D E G % ORI AENRINEZ 2 bivd, £ZT
fIF5E I CIEFEERIC ARDL 23 BR IR L CH AL -2 A5 L, B RMEN 1 A
T ORE AT KT B OV THRE &I T 272,

FT, OFENZEEE 1 A %O ARDL OiS(E, FDS 7% SFT 3810 BIO LHhifgL
B EAARNEEZ /R UTZ, ZAUE FDS O M N33 E 4% O FEZ O 008 SFT B4
OV BIO LEEBIARNZ &35, 2575 1 50 H (5B DR BEE Lo~ IMERY Vi AP L
TWelBERLND, — 07, BRI EE 52 DKLU T, BYE, fmEE, it
EIRFOFR M ILAE, FVEHA O, THIRAF R OA HE, Z25FIF I KONy
W B, TR KO O MER pH BRI O KA HE BN 125 %
(3-7,18,19) MaFaAT o7z, T OfER, BRI TA BT OB NI 2L T,
oAy, —B{LIRFE, TUoE=T, =vv, B3R, X—)b, §, TRIT A (20)
IR BB ST HOAEWENOMBRIN CND, Fo, BUEEF T OBIRITE
L TE MR F A B O R IHLED in vitro BN BRSNS (18,19), MUE I L4
EW)E O RNt RSB ]~ D XN [T D DRSS O iR B XA B 7 5008
%<, A% BRI N EEND, — 7T, BRAIZIX ARDL #3538 0) HBEE 1%
FEWRIE 2 LG SN 2O W TR ETAZENSBELNZ 5,

FH VRIS AIAGE I 1 e A 6 # L0 ARDL OBEFE DR BNz RLUT=,
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FETEFHIM OB E SR TEORERHD (21), LHOLRAD Nikawa 5
XF VA O GV T AU B AFF 2L L THY (22), ZOFH
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74 Randomized

37 Received treatment
with CARD
2 Drop out

37 Received treatment
with ARLD
5 Drop out

35 Received denture
5 Drop out

32 Received denture
0 Drop out

30 Provided data

32 Provided data

Fig.1 Flowchart showing the course of the participants in the

study.

The follow-up rates of the participants in the CARD and ARLD
groups are 81.1% and 86.5%, respectively.
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Fig. 2 Satisfaction ratings of mandibular complete dentures
provided by the participants.

The general satisfaction, satisfaction with speaking, and
satisfaction with chewing were significantly different between
the CARD and ARLD groups. CARD = conventional acrylic
resin denture; ARLD = acrylic resin based resilient liner
denture.

*Represents statistical significance (p <0.05).
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Fig. 3 Satisfaction ratings of maxillary complete dentures
provided by the participants.

The satisfaction with chewing was significantly different
between the CARD and ARLD groups. CARD = conventional
acrylic resin denture; ARLD = acrylic resin—based resilient liner
denture. *Represents statistical significance (p <0.05).
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Fig. 4 Perceived chewing ability of the participants. CARD =

conventional acrylic resin denture; ARLD = acrylic resin—

based resilient liner denture.
There was no significant difference between the CARD and

ARLD groups.



Embedded resilient denture liners

Fig. 5 ARDL-embedded complete maxillary denture
Cylindrical ARDL with a 4-mm diameter and 2-mm depth were

embedded in the complete maxillary denture.
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Fig.6 Change of hardness

The changes in hardness observed in FDS, SFT, and BIO were
212.1%, 54.7%, and 46.2%,
repeated-measures ANOVA revealed a significant change in the
hardness over time (p < 0.0001), with each ARDL exhibiting a
significant change (p < 0.0001). An interaction between the

respectively. A two-way

material type and the time course was not observed (p = 0.88).
The Tukey-Kramer test showed that FDS was underwent the
smallest change in hardness compared with SFT and BIO (p <
0.0001%). The abbreviations SFT, FDS, and BIO correspond to
Soften, FD soft, and Bio liner, respectively. a, b and ¢ shows

significant differences between Baseline and one month.




Table 1. Baseline Characteristics

Characteristic CARD ARLD
(n=37) (n=37)
Age (y) 73.3+8.7 74.1+6.8
Sex (malefemale) 17/ 20 20/17
Edentulous period (y) 11.8+ 9.2 14.1 + 10.5
Age of maxillary existing dentures (y) 7.6+85 81+17.3
Age of mandibular existing dentures (y) 7.0+£7.9 6.2+ 6.6
No. of previous maxillary dentures 20+1.5 22+1.6
No. of previous mandibular dentures 21+1.5 22+1.7
The least vertical height of Mandible (mm) 176 £4.9 18.6 £6.4

CARD = conventional acrylic resin denture; ARLD = acrylic

resin—based resilient liner denture.



Table 2. Foods in Each Grade

Grade Foods

1 Pudding, Bananas, Boiled cabbage, Boiled carrots, Boiled taro,
Sliced raw tuna, Boiled onion

2 Strawberries, Ham, Boiled fishpaste patty, Konnyaku, Boiled
kombu (Tsukudani kombu), Raw cucumber

3 Fried chicken, Fried rice cracker, Roasted chicken, Apples,
Pickled eggplant, Boiled beef, Raw cabbage

4 Roasted pork, Pickled scallion, Pickled radish, Rice cake,
Peanuts, Sliced raw cuttlefish, Pork cutlet

5 Raw carrot, Takuan, Jellyfish, Vinegared octopus, Raw trepan,

Raw abalone, Dried cuttlefish

Taro = Japanese taro potato; konnyaku = a paste made from
starch of the devil’s tongue plant; Kombu = tangleweed;

Takuwan = deeply pickled radish; Trepang = sea cucumber.



Table3. Commercial Auto Polymerization resilient liner used for the trial

Code  Brand Name Lot no. Curing time
SFT Soften 2543 5min



Table4. Association between hardness and Patient characteristic

Patient Yes No
characteristic Shore D Hardness Shore D Hardness

(mean £ SD) (mean £ SD)

Smoking habit 31.9+6.6 26.5+ 9.9

Alcohol consumption 271+ 99 27.0+9.9

habit

Denture wearing 293+ 8.9 * 25.4 £ 10.1

whole sleeping

Denture cleaner 26.5+ 9.8 29.9+ 8.5 "

Residual tooth of 282+96 " 25.9+9.6

mandible

10

(p<0.05", p<0.0001"")



Tableb. Correlation between hardness and Patient oral condition

Valiable Hardness correlation coefficient (p-value)
SFT FDS BIO
Age (year) 0.066 (0.73) 0.107(0.57) 0.019 (0.92)
Salivary Flow (mL/min)
Resting 0.129 (0.50) -0.024 (0.90) -0.149 (0.43)
Simulated 0.210 (0.27) 0.226 (0.23) 0.210 (0.27)
Salivary pH
Resting -0.476 (0.01)* -0.167 (0.38) -0.245 (0.19)
Simulated -0.255 (0.17) -0.019 (0.92) -0.087 (0.65)
Occlusal force(KN) 0.115 (0.54) 0.082 (0.67) 0.222 (0.24)
(p<0.05")

The SFT, FDS, and BIO are following abbreviated word: Soften,

FD soft, and Bio liner respectively.

The asterisk represents statistical significant.
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