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Fig. 1 Shore OO hardness changes of tissue conditioner(Coe-comfort) from 1 day to 14 days with
different lemongrass essential oil concentrations.
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Table 2 Representative topographic scanning electron micrographs (magnification x50) of control and tissue

conditioner incorporated with Lemongrass essential oil 0.5%(v/v).

Time Control

24 hours

Lemongrass oil 0.5% (v/v)
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Table 3 Representative topographic scanning electron micrographs (magnification x100) of control
and tissue conditioner incorporated with Lemongrass essential oil 0.5%(v/v).

Time

77



2 iunasvauniung, 17 7 atfud 2 nsngian - Sunaw 2562

a J
YNNI

ﬂﬁﬁﬂ‘]&lﬂli’]fi Amornvit LaZANL WUINT

a ¥ o

9y Yy 9 ' 9
@iduneusziveas 1ad anuiduduediaion
4 2 o o X A
Jowaz 0.25 lagsnias ludagilsuammiiee

9 Y
A1308U8IN1595 AY Tnveukos 1 LAUAAT o
a J YA o = =2 ' v
uaud nagIteaularnuInIHanenuauinves
v 4 o I a2 aa
Tag ot llszgnaldaues sluneaaiin

PR
MNMINAaes oAl uneus Y
az lndanududuiosaz 0.25 Tasllsuias 1oy

o 1 x 1A ' < a
ﬂUﬂQiJﬂ'JUﬂiJé]?\‘lthmuﬁ'li NWUIANUULUIRIUD

Taq lutananuedniiiedinynieana

g

(p>0.05)
A ~ ' Yy 9 ¥ o
lu@llﬁﬂ‘utﬂEJUﬂQlJﬂ'J'uJLGUUGUuu']lluﬁﬂiliglﬁﬂ

az'ladiosaz 0.5 uazdosas 0.1 TagdSu1as Hu

78

1 T 3 a o 1 1
NAUAIVAY W’U’Nﬂ'lﬂ'NiJLLelNN’J’Jﬁ@ﬁﬂ'laﬂa\iﬂﬂ'lﬂ

o [

YNIIADA (p<0.05) Tao luwuaa1u

a o J T H

T 1 < o
UANANWUDIAANNLUINIITATEUINNRUUINY

Q

wWad1a

nouszmens lasitududosas 0.5 Tagl5u1as fu
Fovaz 1.0 InedSu1as wan1sanuIn 14 A1
1 = 1 Y 1 =
UANANDINNITANHINDUH L 1FU NITANHIVDY
Bertonlini tagame” WU MsHANTITAIUATN
ad = o« g0 .
ANDLINYAU "lﬂazcmm (chlorhexidine diacetate )
Y 9 1 [ ] &‘ d' 1 1
ANUTNTUA1 ludaglSuaniniioe dinane
A1nuudeAITIggIndInguAlIuAL ¥2910a1
A g ~ o = .
BFUAULAZNTZELIAT 7 U NTANYIUDY Schneid
wazAe! WuNMSRYTIIAaBENTAL Aao lagun

v Y
Tara vlg Tavn Twauazidaan Aanududugadu



Songklanakarin Dent.J. VVol. 7 No.2 July - December, 2019

[ [ [ 3 A [ 3
AINAAOAIANUIAIHIVOITAAFITY NMTANIVDI
Jadhav sazamz ™ wunmaauvlgTnunTea Tulns
Tau Tasa (microconazole) AT ALIADUIAY (neem)

o Y S A o @ Ay A 1
mldmnnuuisrRdagUivamnilioaganii
NGUAIUAN NIFANYIVDY Urban Hazame '’ Wi

a Y = (] 1 d'
MIANEIAIugadn ludiwaaonisldsunilas

] S a o 1% 1 ]
MANVUIIRIIFQNBUNUNGUAIUAY TUEIIIa
A <3 [ $ [
Fudu 3uilu 114791 msnlasuulasvesainiy

S Aa o g 1% ] [ ] a
HIEIIAe IUAUTITeNAI8DE1 1Y FHAYDIAT

a [

4 [
Augadn viadaqUivaniwilewe™ Ysuiu

Q

Y 9 Y =
ANUWVVTUVBITTAIUATNIAL JUUVVYDIAS
Y = 3 9
Augarw 1uau

INNITNAADI LHOINUANUITUTUUD

=KX A

Y y 2 g
Widuveusziveay lnf delisduvuarsiilu

U

YDIUMAD FINAAAAMANULTIAITEY LANAIIIN

N5ANYIUDY Urban HazAnz '’ Fanaua1saIuga

an

=
au Usduuvveavad

U

FndamaunTonaoan

[ v A v 1

[ 3 a o o
!,"])'u!,afljﬂu ﬂaﬂllwaﬁf]ﬂ'lﬂj'lllll"ll\‘lW'J'Jﬁﬁ]ﬂﬁ‘ﬂ

[

XA A 4 2 = q' v
TNNUDYDNGFIVU WANITANHINLANANNU 81D
a a o 4 a2 4
!ﬂﬂﬁ]'lﬂﬂ'l‘imllu'llluﬂflll‘igLWEJ@I%VlﬂﬁGl‘L!LHJ‘VI'iﬂ“]f

a Jd 1 @ a J o
NOAUDT ’tff\‘lNa‘i‘Uﬂ?uiﬂ‘iﬁﬁ%’lﬁ'ﬁﬁﬂ’lﬂlﬂﬁm@ﬁﬂﬁﬁ

Y v 1

a a A T W Jd I =
malgnsemsneddauysal Wudungldiagim

g a o g wa %}
AITUHUININ AN %ﬂﬂﬂﬂmﬁhﬂﬁﬂWﬁaZﬁ’lﬂﬂ]ﬂﬂu’l

'
o

w Y a Y} A 3
vossuneusyveay ladinalda idesnrmiluens
da o A
nuudalutanag (777.228 n3u/Iua) 1io

=\ [ 9 = (% 4‘ 1 =
ATeuNeUAUAIIANUTATNAION 15U A TaRDUUN

Tasa (531.44 nSu/1u@), AADLINFAY (625.56 NTN/

Y =2

& { o
Tua) Wudu Feeisnlualuanadidaiuiin

79

(Y Y ' 22 It YP o
agaw’f)’f)ﬂ%Wﬂﬂﬁﬂllﬂﬂﬂ’N UONMNUMS IFHTU

Y
veuszmoay lad vl 1asumnainau iy (lipid

23é =2 3 9 oo 0 Y o =\
layer) FIAANITAATHUUUIITR 1/”11’7 FaunNY

IS Aa =2 9 1 = 1 )
UUINIDATN i]\?]lﬂﬂauﬁﬂ@?\‘ﬁﬂﬂﬂ?ﬁﬁﬂ‘HTﬂﬂu‘VfUT

Faldasnaniamauuazaasandan *>> i1y

[

[ zg zﬂ' =\ = Bol A ds! 9
ﬁﬂﬂﬁ‘uﬁﬂ"IWLLlfJLfJfJﬁJﬂ”lif:]ﬂ“]ﬁJu’]LWﬁJGUUngulﬂ

[

' < A X 1 v a
ﬂ?ﬂ?ﬁJLW\‘]N?”Aﬁ@Q’\‘]‘UH UDNIINUFITATUIATN
[ Yy 9 Y
gﬂuummmm GD"Jﬂaﬂsll’f)ﬂ’f)ﬂﬂ']ﬂﬂ"liﬂl%ﬁ"liuﬂﬂ
2 A o Y A 9 v A ~
WN C]NiJI'E]ﬂKT‘VI114‘1!']‘1/]?]'6’1']8@7']5@]’3!@]11 (filler) ttaz

TomeagnIuNIUIINTIIBNIINTEBUDIAI DU

1 Y1 3 a o ] 9,
dawalimanundsiniagageiula’

U

A = A [ <
L‘JJ’E)L‘LEfJ‘]JWIfJ‘]JL’JaWV]NTIJUl‘]Jﬂ‘UﬂWﬂ’JHJLL‘IN

@

k4 ]
Adaqisuaniwiioo luudazngy woa ngu

' ) Y o
AIUANHAZNANANNVVNVYUUDIUTNUNDNITSINGY

' A < @

Y v
az ladnnngu lmanuudsiinigagauilionan
il ilesnniimsdasuntasveanarad la
4 L. =X o 9 a Y
107 (plasticizers) FUNHTNNaAgUUATTNINLA?
a 4
(glass transition temperature) VoI INAIUDTHAZAY
2 o o e A A 25
Anulyvesiaaliuaniniioiioe” Tae

[

= dy [ dy A J
MmNyl JagiSuaniniiiotse lanounosn
1 ~ J a
drumnal9zlonlsznouveuuuFauy lson

a 4 1 a J

Haz WA lwires 15U 1eNauoansdod (cthyl
a QS . é =
alcohol) waz latirnanuan (dibutyl phthalate) %33
waluanad i ldamnsolaslasseeniiniaa

1 A 9 Y 1 9Yq 9 '
gaunadeuneusn ladte dawalidldauluyes
Y 2\// A ] A I
nldszeznardu iieanniagazinianund

a A 2 ' <3
Wﬁlwuﬁuﬂﬂqﬂijﬂlﬁj



o a 4 { o { @
19Tua.avauAsUNs, U0 7 21709 2 AsRIAN - TuNAY 2562

'
A A (2 a v

Yy
1y W%13ﬂ!1ﬁﬂﬂﬂ!$ﬁﬂﬂ’]’)ﬁﬂﬂiﬂﬁﬂ1w

q

L 4 g v S A

(Ho1E0 A8NABIaNIIAUFUATDINT 1A (SEM)
Y & A = T ' g

WuanyuzNURING AT loatu Y N

NguAILAULAZNgUNARDY HINTEalSuan N

Ay d' d‘ 9 =1 U 4
Weatangnldau azinmstanildesueanesea

a

a J ¥ [ Y v
uazwam@l”lﬂmcmﬂum mlalgananis

q

d‘ aa 27 1 = v =
@onanmuaziinivgusz” 15UReINUNITANY
Y94 Urban azaais™ 1azmsAnyIved Addy” &4

a Y = [ =)
muﬁﬁmui}laﬁnwiu’Jﬁ@ UNITNTZIYVD81 U

(%

dy a2 o a 4 =\ U @
Houunsng Inames uaziinisdaese1ninaldeaa

q

woratriu 1l gtz dulSunafiazidos ua
v 9
dananomaasuntasiiugnguluilodag 14

v dy a [ d' 1 v IS)
%1ﬂﬁﬂyﬂ!$WHW3’JﬁﬂLN@W1u1ﬂ 149U UNIT

Y
S

v s v [
Yantasgosnlsznoumarll s9unun1TQaTY

P
A A o

VIaguargUReNURIITgN
4
=

9 v o

E 1
UMAVDINGA

ho)}

q

Y '
msoaaaiegadmmamuay 1 ) gmsazay
dy 1 Y a a 1 30 g’/ dy 1
wouazno liinanersaninas 1 natilunqu
A a 3 o ¥ Y Y
wﬂaawmmumuwamzmam”lmmmmmm

$ovaz 0.5 TasdSuas taz 1.0 Tas5u105 wun
9

A Aa =\ =\ 1 1 3 Y
AHUSWUNIISUAIUITIUNIINQUAIVANIANUDY

4 = g % =)
Lﬁmmﬂumummumuwamnmam"lﬂ%’mnm

@

a 1 U éf
WIag Msdanaseasniniag yu

L)

v

nuAMaNIR

A

lumsazagvedans arsnuguauianITazaIegs

rausndanlassnnuuning Inawes 1dd1e

a 1

v Y o ddy a 3 1
’(:‘f\‘]Nﬁi‘l’ii]’(:‘f@llﬂ’NNW‘;’HLLEWNWHW’PU?U?& LA

q

9 Y

= 1 ~ < ¥ =]
NITANYIU ﬁ"ITVI1%&1]1!1“1]1!1(?@1]33“48@]31?]3 GIN

=KX A @

HudaTuanage elguauiianisazaled 9wy

q

80

'
a a

9y
ANHAULNUAINGEIUNINGUAILANTOANRDIND
M5ANEIUDY Muttagi 11a2 Subramanya”
] I~ [ [
9619 1501w msldauiaqUsuanin
A A Aaa ~ ) A A '
wotge lunianatin e1aiaveanaaduluaes
a ¥ A 2 a =
110 21BN 11a1e 1WeYaFW gaIKugl NIIANAIN
9 [ 3 9 1
M3 IFNULAZANUNUIVEIIEY 1T UAY 019 aINa
[l wAa [ [ dy A A 9
aonuaNUaveITaqlsuanmiiioweaiielgau
Aa Y ' Y a ua Y
159 wagIdmanananainluded§iianis 14
Y

= a = A A = 9
JUUWAITUNTANY UNNLAN ﬂ\‘iN’ﬁﬂ1ﬁi‘]NTLl‘VlN

aaunae 11

a5

Q

o w

r) = 4
moelddetinavesnsanuiil amnsoagll
Y A Y o 9 Yy 9
1891 iemaniiuveuszvens 15 Auw uay
[N ] ] @ a
Fouaz 0.25 TasSuas ludananon1nundan
[ [ 49’ d‘ J d‘
vouiagliuanmwilowe Innounoiniszeziial
] 19 [ 1 d‘ A 9 9
24 $2T19 73U 1ag 14 U uatliomuA M WU
%7/ @ I
vouiTunsuszveans laditlu Sovaz 0.5 Tae
=y =N [ 1 <3
151105 1az 1.0 TasSuias danalininnuuda
a o o dy A 4 ° 1 1
AdalSuaniiioe Innouresnaiasniingu
~ < @ v
AuAY NT2ez81 24 32109 77U uaz 14 34 Bn
g a ¥ o Y, Y Y 9
namauuiurenszneas ladanuauduios

az 0.5 Tagl5u1a5 uazdesas 0.1 TasdSuias 1

Y o o dy A J A o
GI,TT’ZI’L‘W’I‘]Jiﬂﬁﬂ?WLHﬂLﬂﬂIﬂﬂﬂNWﬂiﬂMﬂﬂ‘ng

q

a

X < P, o
WuFIv3vszugnguliosnNquAILfy



Songklanakarin Dent.J. VVol. 7 No.2 July - December, 2019

PaAnssnilszma

d o a 4

UIGVITN HIYFYIUUN WNINGIATTAS

9 [y

9 d‘ A A v 9y a oA
tﬂﬁu‘Uﬁlg‘L!ﬂTiGlGI)'!ﬂiENJJ’t’J’JﬂEJ"IJENWEN’]JJ;]‘]Jﬁﬂ']ﬁ

ﬂmzﬁ’ummmmﬁﬂ% wﬁﬂmﬁ’ﬂmmmuﬂ?um%

19NA1301999

1. Zomorodian K, Haghighi NN, Rajaee N.
Assessment of  Candida  species
colonization and denture-related stomatitis
in complete denture wearers. Med Mycol
2011;49:208-11.

2. Farrell DJ. Tissue conditioning and tissue
conditioners. Dent Clin North  Am.
1975;19:255-68.

3. Bulad K, Taylor RL, Verran J, McCord J.
Colonization and penetration of denture
soft lining materials by Candida albicans.
Dental Materials. 2004;20:167-75.

4. Schneid TR. An in vitro analysis of a
sustained release system for the treatment
of denture stomatitis. Spec Care Dentist.
1992;12:245-50.

5. Ghannoum MA, Rice LB. Antifungal
agents: mode of action, mechanisms of
resistance, and correlation of these
mechanisms with bacterial resistance. Clin
Microbiol Rev. 1999;12:501-17.

6. Catalan A, Pacheco JG, Martinez A,
Mondaca MA. In vitro and in vivo activity
of Melaleuca alternifolia mixed with tissue
conditioner on Candida albicans. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod.
2008;105:327-32.

7. Amornvit P, Choonharuangdej S, Srithavaj
T. Lemongrass-Incorporated tissue
conditioner against Candida albicans
culture. J Clin Diagn Res. 2014;8:50-2.

8. Petrovi¢c M, Kosti¢ M, Kruni¢ N, Igi¢ M,
Pesi¢ Z, Otasevic S. Therapeutic
alternatives of natural compounds in
treatment of candida-assosiated denture
stomatitis.  Acta medica medianae.
2014;53:73-80.

81

10.

11.

12.

13.

14.

15.

16.

17.

18.

Waters MG, Jagger RG: Mechanical
properties of an experimental denture soft
lining material. J Dent 1999;27:197-202.
Carlson L, Machado R, Spricigo C, Pereira
L, Bolzan A. Extraction of lemongrass
essential oil with dense carbon dioxide. J
Supercrit Fluids. 2001;21:33-9.

Cristiane de Bona da S, Silvia S. G,
Vanessa W, Elfrides E.S. S. Antifungal
activity of the lemongrass oil and citral
against Candida spp. Brazilian Journal of
Infectious Diseases. 2008;12:63-6.
Barbosa LCA, Pereira UA, Martinazzo AP,
MalthaCRA, Teixeira RR, de Castro Melo
E. Evaluation of the chemical composition
of Brazilian commercial Cymbopogon
citratus (D.C.) Stapf samples. Molecules
2008;13:1864-74.

Tyagi AK, Malik A. Liquid and vapour-
phase antifungal activities of selected
essential oils against Candida albicans:
microscopic observations and chemical
characterization of Cymbopogon citratus.
BMC Complement  Altern Med
2010;10:65.

Khan MSA and Ahmad 1. Biofilm
inhibition by Cymbopogon citratus and
Syzygium aromaticum essential oils in the
strains of Candida albicans. J
Ethnopharmacol 2012;140:416-23.

Igbal Z, Zafar MS. Role of antifungal
medicaments added to tissue conditioners:
A systematic review. J Prosthodont Res.
2016;60:231-9.

ASTM International. ASTM Destination:
D 2240-02b Standard Test Methods for
Rubber  Property-Durometer  Hardness.
West Conshohocken, PA. 2015.

Bertonlini MM, Portela MB, Curvelo
JA, Soares RM, Lourenco EJ, Telles DM.
Resins-based denture soft lining materials
modified by chlorhexidine salt
incorporation: an in vitro analysis of
antifungal activity, drug release and
hardness. Dent Mater. 2014;30:793-8.
Jadhav V, Shetty M M, Kalavathy N,
Kumar R. Effect of 3 types of antifungal
agents on hardness of 2 different


http://europepmc.org/search?query=AUTH:%22Bulad+K%22&page=1
http://europepmc.org/search?query=AUTH:%22Taylor+RL%22&page=1
http://europepmc.org/search?query=AUTH:%22Verran+J%22&page=1
http://europepmc.org/search?query=AUTH:%22McCord+JF%22&page=1
http://europepmc.org/search?query=JOURNAL:%22Dent+Mater%22&page=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC88922/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC88922/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Catal%C3%A1n%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18280967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pacheco%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=18280967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18280967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondaca%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18280967
https://www.ncbi.nlm.nih.gov/pubmed/18280967
https://www.ncbi.nlm.nih.gov/pubmed/18280967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amornvit%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25177638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choonharuangdej%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25177638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srithavaj%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25177638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srithavaj%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25177638
https://www.ncbi.nlm.nih.gov/pubmed/25177638
https://www.ncbi.nlm.nih.gov/pubmed/24933229

o a 4 { o { @
19Tua.avauAsUNs, U0 7 21709 2 AsRIAN - TuNAY 2562

19.

20.

21.

22.

23.

24.

25.

26.

commercially available tissue conditioners:
An in-vitro study. SRM J Res Dent Sci
2013;4:150-3.

Urban VM, Lima TF, Bueno MG, Giannini
M, Arioli Filho JN, de Almeida
AL, Neppelenbroek KH. Effect of
the addition of antimicrobial agents on
Shore A hardness and roughness of soft
lining materials. J
Prosthodont. 2015;24:207-14.

Braden M: Tissue conditioners. |.
Composition and structure. J Dent Res
1970;49:145-8.

Jones DW, Sutow EJ, Hall GC, et al: Dental
soft polymers: plasticizer composite and
leachability. Dent Mater 1988;4:1-7.
Brook IM, van Noort R. Drug release from
acrylic polymers via channels and cracks:
in vitro studies with hydrocortisone.
Biomaterials 1985;6:281-5.

Lima JF, Maciel JG, Arrais CA, Porto VC,
Urban VM, Neppelenbroek KH. Effect of
incorporating antifungals on the water
sorption and solubility of interim resilient
liners for denture base relining. J Prosthet
Dent. 2016;115:611-6.

Addy M, Handley R: The effects of the
incorporation of chlorhexidine acetate on
some physical properties of polymerized
and plasticized acrylics. J Oral Rehabil
1981;8:155-63.

Graham BS, Jones DW, Sutow EJ. An in
vivo and in vitro study of the loss of
plasticizer from soft polymer-gel materials.
J Dent Res. 1991;70:870-3.

Urban VM, Seo RS, Giannini M, et al:
Superficial distribution and identification
of antifungal/antimicrobial agents on a
modified tissue conditioner by SEM-EDS
microanalysis: a preliminary study. J
Prosthodont 2009;18:603-10.

82

27. Singh K, Chand P, Singh BP, et al: Study
of the effect of surface treatment on the
long term effectiveness of tissue
conditioner. J Oral Sci 2010;52:261-5.

28. Urban VM, de Souza RF, Arrais CA, et al:
Effect of the association of nystatin with a
tissue conditioner on its ultimate tensile
strength. J Prosthodont 2006;15:295-9.

29. Addy M. In vitro studies into the use of
denture base and softliner materials as
carriers for drugs in the mouth. J Oral
Rehabil 1981;8:131-42.

30. Taylor RL, Bulad K, Verran J, et al:
Colonization and deterioration of soft
denture lining materials in vivo. Eur J
Prosthodont Restor Dent. 2008;16:50-5.

31. Addy M, Thaw M: In vitro studies into the
release  of  chlorhexidine  acetate,
prednisolone sodium phosphate, and
prednisolone alcohol from cold cure
denture base acrylic. J Biomed Mater Res
1982;16:145-57.

32. Muttagi S, Subramanya JK. Effect of
incorporating seed oils on the antifungal
property, surface roughness, wettability,
weight change, and glucose sorption of a
soft liner. J Prosthet Dent. 2016;117:178-
85.

AsvAaveuuNA N

= v an A
NWY. YUIA T30 WA
o =2 o a o @ a 7
UnANYIMANGAT VAT a1 iuanTsuLsEa]
AR HUALUNNEMANS UMIINGIoaNYAIUATUNT
0.9 v 9.099a1 90110

o o

INSANN: +66-(0)7428-7660

o - - .
8iuaad: mimi_aiko@hotmail.com


mailto:mimi_aiko@hotmail.com

Songklanakarin Dent.J. VVol. 7 No.2 July - December, 2019

Effect of lemongrass essential oil incorporation on hardness of tissue
conditioner

Chaeemas Chaiviriyawong® Paitoon Daosodsai’® Kamonphan Nuangsri?

Abstract

Purpose: This study evaluated the effect of the incorporation of the lemongrass essential oil concentrations on
the hardness, roughness of a tissue conditioner material.

Methods: The test groups comprised specimens (diameter 30 x 6 mm.) of tissue conditioner (Coe-comfort)
without (control) or with incorporation of lemongrass essential oil (0.25%, 0.5% and 1.0% by volume).
Hardness (Shore OO) and surface roughness (SEM) were evaluated after immersion of specimens (n = 10) in
distilled water at 37°C for 24 hours, 7 days and 14 days. Data were analyzed by 2-way ANOVA/Tukey s test (o
= 0.05).

Results: After 24 hours, 7 days and 14 days, Hardness of tissue conditioner was decreased (p < 0.05) for the
modified specimens of lemongrass essential oil 0.5% and 1.0% by volume. All groups increase of hardness
with time. Addition of drug decreased the tissue conditioner(Coe-comfort) roughness and porosity.

Summary: Decrease of hardness with 0.5% and 1.0% lemongrass essential oil modified groups compared to
controls were observed. The addition of lemongrass essential oil reduced surface roughness.

Keywords: Tissue conditioner; Hardness; Surface roughness.
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