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Effect of Monopoly-coating Agent on the Surface Roughness of a
Tissue Conditioner Subjected to Cleansing and Disinfection: A Contact

Profilometric In vitro Study

Abstract

Introduction: Tissue conditioners are used to improve the health of the soft tissues of denture-bearing
areas. However, leaching of plasticizers from tissue conditioners results in deterioration, which
necessitates frequent replacement. The life of these liners varies, but it can be extended by the use
of a coating material. Aim: To evaluate the surface roughness of a tissue conditioner with monopoly
coating, subjected to denture cleanser and disinfectant. Materials and Methods: Sixty disk-shaped
specimens of Visco-gel were made and divided into six groups of 10 each (control 1 [C1], control
2 [C2], control 3 [C3], group 1 [M1], group 2 [M2], and group 3 [M3]). Specimens of the control
group were not coated with monopoly, while the specimens of the groups 1, 2, and 3 were coated with
monopoly. Specimens of C1 and M1 were immersed in distilled water. Specimens of C2, C3, M2,
and M3 were immersed into solution of denture cleanser for 8 h at room temperature and immersed
in distilled water for the remainder of the 24-h period. C3 and M3 specimens were treated with
disinfectant for 10 min before testing the surface roughness. The surface roughness was measured on
1, 3, 5% 7% and 14" day, using a contact profilometer. Student’s paired z-test was used to compare
the mean Ra values within each group. In the present study, P < 0.05 was considered as the level of
significance. Results: The mean surface roughness values of M1, M2, and M3 groups were less than
Cl, C2, and C3, respectively. Among all the groups, M1 showed the least surface roughness values.
Conclusion: Monopoly-coating agent prevents the deterioration and reduces the surface roughness of
the tissue conditioner.
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the gel, which causes the surface to become
stiff and rough.*® The increased porosity
of the tissue conditioners can lead to
plaque accumulation and Candida albicans
colonization,”! and the two methods to
control plaque to prevent denture stomatitis
include mechanical plaque control® and
chemical plaque control.3) Mechanical
cleaning of the tissue conditioners may lead
to surface damage.'" A chemical soaking
technique is primarily the method of choice
for geriatric patients and for those with
poor motor capacity.'® Denture cleansers
have been reported to cause a significant
deterioration of tissue conditioners in a
relatively short time.!'®

Introduction

Tissue conditioners have been used in the
management of abused tissues underlying
ill-fitting dentures, for functional
impressions, for temporary relining of
ill-fitting dentures and immediate dentures,
and for tissue conditioning during implant
healing.” The viscoelastic properties
after gelation of these materials influence
the efficacy in the preceding applications
because  the  viscoelastic  properties
suitable for each clinical application are
different.®! It is suggested that material
suitable for conditioning abused tissues
should be soft and elastic.

The properties of the tissue conditioners
are affected by the moist environment of
the oral cavity, where ethanol and ester
plasticizer is leached into the saliva and
water is absorbed by the polymeric phase of

The longevity of tissue conditioner is short,
from weeks to a month which necessitates
frequent replacement.['”] Several
surface-coating agents (monopoly, palaseal,
and fluorinated copolymer) extend the life
of a temporary soft denture liner because
they maintain the resilient characteristics,

This is an open access journal, and articles are distributed
under the terms of the Creative Commons Attribution
-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long
as appropriate credit is given and the new creations are licensed
under the identical terms.

How to cite this article: Gupta P, Ariga P,
Deogade SC. Effect of monopoly-coating agent on the
surface roughness of a tissue conditioner subjected
to cleansing and disinfection: A Contact Profilometric
In vitro study. Contemp Clin Dent 2018;9:5122-6.

For reprints contact: reprints@medknow.com

Pushkar Gupta,
Padma Ariga’,
Suryakant C.
Deogade?

Department of Prosthodontics
and Crown and Bridge,
Hitkarini Dental College and
Hospital, Jabalpur, Madhya
Pradesh, 'Department of
Conservative Dentistry and
Endodontics, Saveetha Dental
College and Hospital, Chennai,
Tamil Nadu, *Department of
Prosthodontics and Crown and
Bridge, Government Dental
College and Hospital, Nagpur,
Maharashtra, India

Address for correspondence:
Dr. Suryakant C. Deogade,
C/o Vivek Thombre, Flat

No. 301, Gajanan Apartment
1II, Wanjari Nagar, Near
Water Tank, Nagpur - 440 003,
Maharashtra, India.

E-mail: dr_deogade@yahoo.
co.in

Access this article online

Website:
www.contempclindent.org

DOI: 10.4103/ccd.ccd_112_18
Quick Response Code:

© 2018 Contemporary Clinical Dentistry | Published by Wolters Kluwer - Medknow

$122



Gupta, et al.: Effect of monopoly on surface roughness of tissue conditioner

keep it clean and smooth, and decrease the incidence of
microbial growth;!'3221 however, the effect of monopoly
coating on the surface roughness of a tissue conditioner
subjected to the action of denture cleanser and disinfectant
has not been documented.

In the present study, the surface roughness of a tissue
conditioner was evaluated, using a contact profilometer,
with and without monopoly coating and subjected to
routine use of denture cleanser and disinfectant. Null
hypothesis was considered in the present study.

Materials and Methods
Preparation of the specimens

A polypropylene mold of 3-mm thickness and 20-mm
internal diameter was made, and the specimens were
prepared by mixing a tissue conditioner (Visco-gel, De
Trey/Dentsply, Weybridge, Surrey, UK), according to the
manufacturer’s instructions, for 30 s, and after 2 min, the
Visco-gel was poured into the mold and was pressed with
a glass slab for 2 h.®] The specimens were removed and
stored in a sterile glass jar having distilled water.

Grouping of the specimens

Ra mean values obtained from the pilot study were taken
as the variable for sample size calculation using OpenEpi.
The value of o (Type I error) was 5% and B (power of
study) was 80%.

Sixty disk-shaped specimens of Visco-gel were made and
divided into six groups of 10 each (control 1 [C1], control
2 [C2], control 3 [C3], group 1 [MI1], group 2 [M2], and
group 3 [M3]). Specimens of C1, C2, and C3 were not
coated with monopoly, while specimens of G1, G2, and G3
were coated with monopoly, three times on all surfaces, and
each layer was allowed to dry for 3 min before recoating.*”

Specimens of Cl1 and M1 were immersed in distilled
water for 24 h. Specimens of C2, C3, M2, and M3 were
immersed into solution of denture cleanser (Fitty Dent,
Group Pharmaceuticals Ltd., Mumbai, India) for 8 h at
room temperature, washed thoroughly with tap water, and
immersed into distilled water for remaining 16 h. The
preparation of fresh cleanser and immersion of specimens
were continuously repeated for 14 days.'® C3 and
G3 specimens were treated with disinfectant (Hexidine,
ICPA Health Products Ltd., India) for 10 min before testing
the surface roughness.**

Preparation of monopoly

Coating agent (monopoly) was prepared by mixing
chemically activated methyl methacrylate monomer and
clear methyl methacrylate polymer. The mixture was
composed of one part powder to 10 parts liquid. The
powder and liquid were placed together in a glass beaker
in a water bath at 55°C and stirred for 8—10 min until
the mixture started to thicken. The syrup-like liquid was
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then stored in a dark-colored bottle at 4°C to extend its
shelf life and was applied to specimens of group MI,
M2, and M3.2%

The surface roughness of all the groups was measured
on [, 34 5t 7t and 14% day, since the reported loss
of ester plasticizer ranged from 0.3 to 8.7 mg/g within
14 days®” using a contact profilometer (Mitutoyo Surftest
SJ-400) [Figure 1] and the method used was to scan a
diamond stylus across the surface under a constant load
and compute the numeric values representing the roughness
of the profile as Ra. The Ra value describes the overall
roughness of a surface and is defined as the arithmetic mean
value of all absolute distances of the roughness profile from
the center line within the measuring length.” Ra values
were obtained with a traversing length of 30 mm and a
cutoff length of 2.5 mm. According to the manufacturer’s
instruction, a diamond stylus of 5-um tip radius was used
under a constant measuring force of 3.9 mN. On each
specimen, three passes were carried out, and the mean Ra
of these three readings was used for the statistical analysis.

Statistical analysis

In the present study, P < 0.05 was considered as the
level of significance. Statistical Package for the Social
Sciences (SPSS Inc., Chicago, USA) version 11 software
was used for statistical analysis. Student’s paired #-test was
used to compare the mean Ra values within each group.
The mean and standard deviation were estimated for each
group and were compared between different groups using
one-way ANOVA followed by Tukey’s honestly significant
difference procedure appropriately.

Results

The surface roughness of the monopoly-coated tissue
conditioner was less than noncoated tissue conditioner from
day 1 to day 14 [Table 1]. The mean surface roughness
value of M3 was significantly higher than the mean surface
roughness values of M1 and M2 on all days (P < 0.0001).

Figure 1: Contact profilometer
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Further, the mean surface roughness value of M2 was
significantly higher than the mean surface roughness value
of M1 on day 1, day 3, day 5, day 7, and day 14 [Table 2].

The mean surface roughness value of group C1 was
significantly higher than mean surface roughness value
of group M1 from day 1 to day 14 [Table 3]. The mean
surface roughness value of group C2 was significantly
higher than mean surface roughness value of Group M2
from day 1 to day 14 [Table 4]. The mean surface
roughness value of group C3 was significantly higher than
mean surface roughness value of group M3 from day 1 to
day 14 [Table 5].

Discussion

Statistically significant difference was found between the
surface roughness values of all the groups; therefore, null
hypothesis was rejected. The results of the study showed
that the mean surface roughness values of all the specimens
increased from day 1 to day 14 since the tissue conditioners
are loosely structured plasticized gels that contain minimal,
cross-linked, plasticized polymers. These plasticizers leach
out resulting in surface alteration. Moreover, it has been
reported that immersion in water significantly reduces the
compliance of a tissue conditioner within the 1% week."
The mean surface roughness values of the specimens not
coated with monopoly were significantly higher than that
of specimens coated with monopoly. These results were in
accordance with the findings of Gardner, who reported that
longevity of tissue conditioner can be extended up to | year,
by coating the tissue surface with monopoly, and that the
monopoly coating maintains the resilient characteristics and
keep the surface clean and smooth decreasing the incidence
of microbial growth.?!

The mean surface roughness value of group Cl was
significantly higher than the mean surface roughness value
of group M1 on all the days. These results indicate the
surface deterioration of tissue conditioner due to leaching
out of the low-molecular-weight plasticizer and ethyl
alcohol from the material when immersed in water.?” It
was reported that most of the ethanol is lost during the first

24 hP% and that the greatest loss occurs in the first 12 h and
peaks at approximately 60 h.*”)

When mean surface roughness values of group C2 were
compared with group M2, it was found that the value of
group C2 was significantly higher than that of group M2.
This increased value of group C2 is in accordance with
the result of Nikawa et al.,'*?*! who reported that denture
cleansers can cause increased deterioration of the surface
as they cause loss of soluble components and plasticizers or
absorption of water/saliva by the resilient-lining materials.
Since the manufacture of the cleanser recommended the
mixing of cleanser with warm water, the temperature of
the water to be mixed with the cleanser was standardized
at 37.7°C. The use of warm water in combination with
a cleanser might have caused a more rapid surface
deterioration.!'” Moreover; the increased surface roughness
can also be due to alkaline peroxide denture cleanser.?%!

When C3 was compared with M3, it was found that the
mean surface roughness value of group C3 was significantly
higher than that of group M3; these results could again
be due to the effect of monopoly-coating agents, which
inhibit the leaching of plasticizers and maintain the surface,
integrity even in the presence of the denture cleanser and
disinfectant.

The marginal increase in the mean surface roughness values
of the groups coated with monopoly may be due to minimal
leaching out of the monomer from the monopoly™®” or due
to exposure of the air bubbles that might have incorporated
during mixing.['""]

In the present study, the surface roughness of the specimens
of all the groups was greater than 0.76 um, indicating that
there is a possibility for plaque accumulation, since 0.2 um
is considered the threshold below which no further bacterial
adherence can occur.’” However, the surface roughness of
the control group (1.29 wm—-15.55 wm) was more than the
surface roughness of the test group (0.75 um-6.08 wm),
which indicates that the surfaces of control group are more
susceptible to bacterial colonization. The relatively smooth
surface of the test group could be attributed to the presence

Table 1: Comparison between different groups on the basis of Ra values

Day ANOVA Sum of squares df Mean square F P

Day-1 Between groups 38.612 5 7.722 143.800 0.001*
Within groups 2.900 54 0.054

Day-3 Between groups 72.754 5 14.551 72.348 0.001*
Within groups 10.861 54 0.201

Day-5 Between groups 72.754 5 14.551 72.348 0.001*
Within groups 10.861 54 0.201

Day-7 Between groups 298.298 5 59.660 2087.799 0.001*
Within groups 1.543 54 0.029

Day-14 Between groups 1182.285 5 236.457 517.679 0.001*
Within groups 24.665 54 0.457

Test applied: One-way ANOVA test; *P<0.001 (highly significant)
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Table 2: Comparison of mean values between different
study groups (test group)

Variable Group Mean+SD P Significance
group at 5% level

Day-1 Ml 0.75£0.09  <0.0001 M3 versus M1,
M2 0.83+0.06 M2
M3 1.11+0.13

Day-3 Ml 1.15£0.10  <0.0001 M3 versus M1,
M2 1.48+0.12 M2, M2 versus
M3 1.710.11 Ml

Day-5 Ml 1.42+0.10  <0.0001 M3 versus M1,
M2 1.83+0.17 M2, M2 versus
M3 2.17+0.22 Ml

Day-7 Ml 1.95£0.13  <0.0001 M3 versus M1,
M2 2.25+0.13 M2, M2 versus
M3 2.88+0.10 Ml

Day-14 Ml 3.11+0.13  <0.0001 M3 versus M1,
M2 4.07+0.15 M2, M2 versus
M3 6.08+0.11 M1

Students paired #-test was used to compare the mean Ra values.
SD: Standard deviation

Table 3: Mean, standard deviation, and test of
significance of mean values between Group C1 and M1

Variable Mean+SD P
Group C1 Group - M1

Day-1 1.29+0.23 0.75+0.09 <0.0001

Day-3 2.44+0.68 1.15+0.10 <0.0001

Day-5 3.12+0.35 1.42+0.10 <0.0001

Day-7 4.04+0.18 1.95+0.13 <0.0001

Day-14 9.23+0.37 3.11+0.13 <0.0001

One-way ANOVA followed by Tukey’s HSD procedure. SD: Standard
deviation, HSD: Honestly significant difference

Table 4: Mean, standard deviation, and test of
significance of mean values between Groups C2 and M2

Variable Mean£SD P
Group C2 Group - M2

Day-1 2.1140.12 0.83+0.06 <0.0001

Day-3 3.32+0.56 1.48+0.12 <0.0001

Day-5 4.77+0.33 1.83+£0.17 <0.0001

Day-7 6.12+0.23 2.25+0.13 <0.0001

Day-14 13.01£0.17 4.07+0.15 <0.0001

One-way ANOVA followed by Tukey’s HSD procedure. HSD:
Honestly significant difference; SD: Standard deviation

Table 5: Mean, standard deviation, and test of
significance of mean values between Groups C3 and M3

Variable Mean+SD P
Group C3 Group - M3

Day-1 3.01+£0.48 1.11+0.13 <0.0001

Day-3 4.28+0.63 1.71+0.11 <0.0001

Day-5 6.22+0.42 2.17+0.22 <0.0001

Day-7 8.15+0.21 2.88+0.10 <0.0001

Day-14 15.55+0.36 6.08+0.11 <0.0001

One-way ANOVA followed by Tukey’s HSD procedure. HSD:
Honestly significant difference; SD: Standard deviation
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of the coating agent despite the action of the cleanser and
disinfectant.

Limitations of the study

The surface roughness of a tissue conditioner in vivo may
vary due to a variety of reasons such as effect of saliva,
tissue surface irregularities, temperature changes, and
masticatory forces. Thus, it should be noted that changes
in surface roughness of the materials over time may be
clinically different from those obtained in the present
study. Hence, clinical simulation may be necessary to get
more predictable results. In the present study, the surface
of the tissue conditioner was subjected to the pressure
from the glass slab during polymerization, while allowing
polymerization to occur intraorally against the resilient
mucosa might have provided a better simulation of the
mucosa. The use of artificial saliva would have simulated
a more physiological environment. Since only one group
tissue conditioner was tested, conclusions derived from this
study may not be applicable to other tissue conditioners.

Conclusions

The mean surface roughness values of groups M1, M2, and
M3 was less compared to C1, C2, and C3, respectively.
This decrease in surface roughness of the test group
compared to that of the control group could be attributed
to the surface-coating agent in the test groups, resulting
in a relatively smooth surface preventing adherence of
microorganisms and plaque, thereby improving the hygiene
of the prosthesis and health of the mucosa. Coating agents
extend the longevity of the prosthesis, reduce the frequency
of visits, and allow the clinician greater use of available
resources.

Acknowledgments

We thank Dr. Harsh Chansoria for his help. We would
like to thank Mr. Suresh, Ph. D., for helping us out with
the study at Indian Institute of Technology, Chennai, and
Mr. Mathai for his help in the statistical analysis.

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1. Razek MK. Assessment of tissue conditioning materials for
functional impressions. J Prosthet Dent 1979;42:376-80.

2. Diwan RR. Materials prescribed the management of edentulous
patients. In: Zarb G, Bolender CL, Fenton AH, Hobkrick JA,
Finer Y, Eckert SE, et al., editors. Prosthodontic Treatment for
Edentulous Patients. Complete Denture and Implant Supported
Prosthesis. St. Louis: Mosby; 2004. p. 199.

3.  Murata H, Haberham RC, Hamada T, Taguchi N. Setting and
stress relaxation behavior of resilient denture liners. J Prosthet
Dent 1998;80:714-22.

Contemporary Clinical Dentistry | Volume 9 | Supplement 1 | June 2018



10.

11.

12.

13.

14.

15.

16.

Contemporary Clinical Dentistry | Volume 9 | Supplement 1 | June 2018

Gupta, et al.: Effect of monopoly on surface roughness of tissue conditioner

Kawano F, Dootz ER, Koran A 3%, Craig RG. Sorption
and solubility of 12 soft denture liners. J Prosthet Dent
1994;72:393-8.

Munksgaard EC. Leaching of plasticizers from temporary
denture soft lining materials. Eur J Oral Sci 2004;112:101-4.
Sun J, He W, Xue M. Investigation of water sorption and
solubility of three denture soft lining materials. Sheng Wu Yi
Xue Gong Cheng Xue Za Zhi 2001;18:342-5.

Verran J, Maryan CJ. Retention of Candida albicans on acrylic
resin and silicone of different surface topography. J Prosthet
Dent 1997;77:535-9.

Tarbet WJ, Axelrod S, Minkoff S, Fratarcangelo PA. Denture
cleansing: A comparison of two methods. J Prosthet Dent
1984;51:322-5.

Budtz-Jorgensen E. Materials and methods for cleaning dentures.
J Prosthet Dent 1979;42:619-23.

Goll G, Smith DE, Plein JB. The effect of denture cleansers on
temporary soft liners. J Prosthet Dent 1983;50:466-72.

Dills SS, Olshan AM, Goldner S, Brogdon C. Comparison of the
antimicrobial capability of an abrasive paste and chemical-soak
denture cleaners. J Prosthet Dent 1988;60:467-70.

Baysan A, Whiley R, Wright PS. Use of microwave energy to
disinfect a long-term soft lining material contaminated with
Candida albicans or Staphylococcus aureus. J Prosthet Dent
1998;79:454-8.

Lima EM, Moura JS, Del Bel Cury AA, Garcia RC, Cury JA.
Effect of enzymatic and NaOCl treatments on acrylic
roughness and on biofilm accumulation. J Oral Rehabil
2006;33:356-62.

Anusavice KJ. Denture base resins. In: Philips Science of Dental
Matererials. Missouri: Elsevier; 2008. p. 750-1.

Gornitsky M, Paradisi I, Landaverde G, Malo AM, Velly AM.
A clinical and microbiological evaluation of denture cleansers
for geriatric patients in long-term care institutions. J Can Dent
Assoc 2002;68:39-45.

Nikawa H, Iwanaga H, Hamada T, Yuhta S. Effects of denture
cleansers on direct soft denture lining materials. J Prosthet Dent
1994;72:657-62.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Alapatt JG, Varghese NM, Correya BA, Mohamed SK. Tissue
conditioners: A review. J Dent Med Sci 2015;14:54-7.
Hayakawa I, Takahashi Y, Morizawa M, Kobayashi S, Nagao M.
The effect of fluorinated copolymer coating agent on tissue
conditioners. Int J Prosthodont 1997;10:44-8.

Casey DM, Scheer EC. Surface treatment of a temporary soft
liner for increased longevity. J Prosthet Dent 1993;69:318-24.
Dominguez NE, Thomas CJ, Gerzina TM. Tissue conditioners
protected by a poly(methyl methacrylate) coating. Int J
Prosthodont 1996;9:137-41.

Gardner LK, Parr GR. Extending the longevity of temporary soft
liners with a mono-poly coating. J Prosthet Dent 1988;59:71-2.
Gronet PM, Driscoll CF, Hondrum SO. Resiliency of
surface-sealed temporary soft denture liners. J Prosthet Dent
1997;77:370-4.

Murata H, Hong G, Li YA, Hamada T. Compatibility of tissue
conditioners and dental stones: Effect on surface roughness.
J Prosthet Dent 2005;93:274-81.

Pavarina AC, Vergani CE, Machado AL, Giampaolo ET,
Teraoka MT. The effect of disinfectant solutions on the hardness
of acrylic resin denture teeth. J Oral Rehabil 2003;30:749-52.
Whitehead SA, Shearer AC, Watts DC, Wilson NH. Comparison
of methods for measuring surface roughness of ceramic. J Oral
Rehabil 1995;22:421-7.

Jepson NJ, McCabe JF, Storer R. Age changes in the
viscoelasticity of a temporary soft lining material. J Dent
1993;21:244-7.

Wilson J. In vitro loss of alcohol from tissue conditioners. Int J
Prosthodont 1992;5:17-21.

Murata H, Chimori H, Hong G, Hamada T, Nikawa H.
Compatibility of tissue conditioners and denture cleansers:
Influence on surface conditions. Dent Mater J 2010;29:446-53.
Usta Kutlu I, Yanikoglu ND, Kul E, Duymus ZY, Sagsoz NP.
Effect of sealer coating and storage methods on the surface
roughness of soft liners. J Prosthet Dent 2016;115:371-6.

Zissis AJ, Polyzois GL, Yannikakis SA, Harrison A. Roughness
of denture materials: A comparative study. Int J Prosthodont
2000;13:136-40.

$126



