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Abstract

Periodontal diseases are inflammatory conditions affecting the tissue surrounding the teeth. Turmeric (Cur-
cuma longaL.) is a well-known Thai herb, whose active substances are essential oils and curcuminoids. Many studies
have shown that turmeric has anti-inflammatory, anti-oxidant and anti-bacterial properties. This study aimed to
develop the formulation of C. longa ethanolic extract gel for use as a local delivery system for periodontal treatment.
The amounts of curcuminoids in C. longa ethanolic crude extract were analyzed using high-performance liquid
chromatography (HPLC). The formulations containing 1-2% of crude extract were prepared. Carbopol 934P was
used as a gelling agent. The physical appearance, pH, viscosity, syringeability, and stability after centrifugal test
were evaluated. The selected formula was assessed for accelerated condition stability and analyzed for the amount
of curcuminoids in the gel with the HPLC. The results showed that C. longa crude extract contained curcuminoids,
16.582 +0.570% w/w, including curcumin, demethoxycurcumin and bisdemethoxycurcumin. F1 gel formulation
was selected as the best formula. The formulation consisted of 1% turmeric crude extract and 1% Carbopol 934P
as a gelling agent. The physical appearance especially homogeneity of the gel was good; its pH value was 7.03 +
0.04; and its viscosity was 9,660.00 +693.11 cP at 100 rpm. The selected formulation containing three curcuminoids
had ease of syringeability through a 21 gauge needle and good stability after six heating-cooling test cycles. In
conclusion, the C. longa extract gel formulation has good physiochemical characteristics and good stability which

can be used as an alternative remedy for periodontal treatment.

Key words: Curcuma longa, local drug delivery, periodontal disease, herbal gel
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1.1 &siall

NI curcumin (99.6%), deme-
thoxycurcumin (98.3%), bisdemethoxycur-
cumin (95.9%), analytical grade ?]‘171’@ Sigma
Aldrich, §¥hayae acetonitrile (99.9%) HPLC

17

grade fvia Honeywell Burdick & Jackson, ¢

Nayane methanol (99.8%) HPLC grade ﬁﬁ’a
Fisher Chemical, @vinazany formic acid
(90.0%) HPLC grade &%a KemAus, §1578
L8 carbopol 934P NF ﬁv’fa Lubrizol, ethanol
95 % E‘Jﬁa L Pure (food grade), polyethylene gly-
col-400 (food grade), butylated hydroxy toluene
(food grade), glycerin (food grade), cremophor
RH#40 (food grade), ethylparaben (food grade),

tri-ethanol amine (pharmaceutical grade)
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2.1 mawdBasesianenuaNaRuie

SETIREE It (USHanedlaan d1ta
Ussmerlne) siadumaudananiusivnasae
Wwueasaray 95 Wwaa 3 Tu ludangiu
senraandesiorasnat 1 6o 10 nasNTL
nsasaldansatafiazanslweruea uazmn
2095 NNTERIMNINERATEN 2 T9U 10
seatenatalan 3 50U TumedvnarmeEe
m‘%mﬁﬁ'mzm HENILUUNU (rotary evaporator)
figouvnl 40°7. anldeaaiinussnmisa i
Gnhena Aussariafigungil 4°.

2.2 MEiRTINYSinaasiaashfivass
ﬁwaﬂﬂsmhnﬂﬂmmmmamsauzga (High-
Performance Liquid Chromatography, HPLC)

SenevivnySunaEnTee s A dues et 3
slinlaensLeENEIaLaLNA3g W curcumin,
demethoxycurcumin 8¢ bisdemethoxyc-
urcumin WEaMsdNgw 1,000 tulasnSusa
98803 (Ug/mL) HEsnmisAeadmyIea
Tifianadndwd 1, 5, 10, 15, 20, 30, 40, 50

TalaanSueiafadfer eNaITL WENATAYALT
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NARNVING 10 HARAGIT FHNNMUDR 10 HaFaeT
wazkas AN s LeaasnaNanTdwaa 10
Wi ndenniwdeats Wdanudadugare
W 100 lulasnSudoRadass Sassazaiedn
davuL HPLC (B Waters §u Alliance 2695,
UsA) lavldaadanyiafin C18 (Symmetry®)
A 4.6 HORNAT x 250 Hadines 5 ulasans
muqs\laqquﬁﬁ 33°%. fipmeweAeufl (mobile
phase) 1714 acetonitrile Way formic acid M8l
SYUU gradient elution AREFAFIL (enN97 1)
Samsvia (flow rate) v Rades/nii 14 UV-
Visible detector A37a3AaNITAANHNENAAL 425
wilaes loedeasansavansdnet i sanes
whiu 10 Tulasias (ul) Thufinuasiiased HPLC

a ¢ ~ fa A I3
chromatogram 7 LATZANLUIINDLARTAINUD G

A19199 2 gRIAISULRAEITENAIRWIW

asAUsznau F1 (g)
Crude turmeric extract 1
Polyethylene glycol (PEG 400) 15
Carbopol 934P 1
Purified water g.s. to make
100
Butylated hydroxy toluene (BHT) 0.01
Glycerin 2
Cremophor RH#40 15
Tri-ethanol amine (TEA) g.s. to make
pH ~ 7

Ethylparaben 0.1

A1 1 dRFIBINNIALARDHNANITILATIZHETS

\ABSAIAMEERARLE HPLC

1387 (W19)  formic acid (%A)  acetonitrile (%B)

0 80 20
10 40 60
20 40 60
30 80 20

2.3 MaLaREacSuRamsER AR

MR LNFAIFTURAATINUUAANNDNTY
snssnsaterauimiudosas 1-2 Taeniwin 14
Carbopol 934P Wusnsnataa 14snviazanasis
i PEG 400 1595 cremophor RH#40 Wt
Winmsazane 14 glycerin Wuwanaiinensga
3w 19 ethylparaben uasriude 14 butyl-
ated hydroxy toluene (BHT) La“;lumiéﬁmawsga
a5y waviua e lumaLsuen pi ldunans de
tri-ethanol amine (TEA) USanouadasdisenay

Tugesehsu (need 2)

F2 (g) F3 (g) F4 (g)
2 1 2
20 15 20
1 2 2
g.s. to make g.s. to make g.s. to make
100 100 100
0.01 0.01 0.01
2 2 2
20 15 20
g.s. to make g.s. to make g.s. to make
pH ~ 7 pH ~ 7 pH ~ 7
0.1 0.1 0.1
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NIANEINVDIGTNTLLAR

aadaUmeNunTaslay | pH
meter (OHAUS Starter 3100 pH Meter, USA)
2 o ~ P o &
Fehmaiguanasue s sasauiines
mm@mﬁ pH 4 ey pH 7 306 pH 299138 1o
1R8 1 NSNAZALINNAY 10 HadaeT Tnsnae g
Az 3 ase

2.4.3 MIENMITRANNNIR (vis-
cosity) WALANMNEINITO UNITRANIUTN (sy-
ringeability studies)

AFIVFDLANNNNLAVDIFITULRIAN 28
1P3093nANNNIA Brookfield 314 DVE Viscom-
eter 1ANANSIT0U 0.3 FOUFRW (rpm) Lag 1
pm I@ EJEL%LLTWWAS\J% (spindle) number 64 7125 e,
Tuusiazdnsuaa azgninen 3 a3 laeaamiia
Pa9sh3ufignidanazasTadIanuniteLisGin
eLnIasinanNmiia Brookfield 94 DV2TRV
Taeld LN41i41 Helipath T-bar Spindles (31N

a o 6 an a £ 6 o @
LSELOWNALG aanufifa SUFNIEUNE N4)
AaNHSI5aU 100 pm I@EISL% spindle number
9491 25°%. WATNOFALANNENHITD ANTRON A
e A , ! Ao € A _aa
il ldassaa5riue lnewa 1 ;}Jaaammﬂﬂu
a a ] [~} U

nrrUandauasdamwdn gauge 21 Wiaalwa
FULINANAUNG Ussiinunannuasan ks

"L S A (g5
HARDBNITNLTHNRA

2.4.4. MIFNNMIAIENN IUEN1IELSI
éj’g.e_lm%{ad‘ijumém (centrifugation test)

AIFOUMTAIHNNYDIIAEIELATO
ﬂum%mi@amimi@ma 10 33 luvaoails
m”’j &9 (tapered test tube) ﬂuﬁwm‘%}a@ﬂumé N
FEANNSITAL 3,000 FRUGRWT (rpm) Hunm
30 mﬂﬁ@mwgﬁﬁaq TUANSNBIALNIIMENIW
S NAGI R

2.4.5. MIANHMIAIFMN UEN1IZLT
(accelerated stability test) ¢3¢ heating-cooling
test

ANQUENTAINMEMW aanNdn
NTAGIY ANNVITA ANNEMTD NI RANT
80 LAYANNAIEMNYDIIAEELAADIT T e
BandhTumafifanamsngss 1§y easa
HOUANNAIFIVDINAAT DU A28 heating-cool-
ing cycle viavisia 6 00 Toenh LaaLﬁuﬁqmwgﬁ
2% \Fuaan 48 $2las uasiigomndl 45, T
e 48 $2lae Tudu 1 50U Funamaninie
Wasuwaswasd ndw Jaanuniie wazans
dunseensrassihsy Tuwsiassay

2.4.6. mavnUSsnausnsaneny lushsuiaa

avagamsatesauduluenives
wariiugneeiasnuansifiungm 24 $2lus an
Shhasarmedananlunsasuioidond
2@ 0.45 tuasen weshlUBeeinBann,
MIddnesaiuasd druedas HPLC 14
AoduTfia C18 §%a Symmetry® w10 4.6
TAWNAT x 250 HaBNGT 91U 5 WlasRes
mu@mqmwgﬁﬁ 33°%. ﬁ%fgmm@é‘lauﬁtﬁu
acetonitrile La¢ formic acid MeTYLL gradient

elution MEFAEI (13197 1) FLFaTIN3 ia
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(flow rate) i 1.0 Hadaans/w# ¥ UV-Visible
detector ATITAEST 4265 Wiliaas lagdnss
MIaraneshnatnanNdNdw 1,000 tulasnsay
fad8e5 USanes 10 lulasias Tufin HPLC
chromatogram WasdLasIEeR MIUSNIMES
asAiuaLR

247 MIAATId0saTIna (statisti-
cal analysis)

AMIAeTEAUTIUFITE Y MIes
FITULAN URENAFDUQUNNTAMIINENNILAL
MR TINTIMTATIVHBLANNAITIPDINTL
RaThEanag 3 ais %’asgauamﬂuﬁwmﬁla +
damﬁjmmummgm VAFOLANNULGINGININDLE
LASVEINMSANTNANNASENINYDIAR FNIY
139638 heating-cooling test AEFENA paired
sample t-test §MTUA1 pH LAZANNAILAVDI

LRAFTEN AT

HANSANEN

1. kamsiangimifSnaasdagves
asanaviufuaioizlasaninas il

ﬂlaammﬂmmuzgd
asafeURuTET g ARt adney
OMUDRANNTNIUSTDLAL 95 MMNNITNARINL
Fmsafiadananiisouasnad [dvasansarinu,
(%yield) Wiy 20.81 + 1.88 dlolemeidneas
HPLC wun lwansareausenauseamsadéey b
ﬂdyLﬂ@%ﬁaﬁuaméﬁa 3 75ie LA curcumin,
demethoxycurcumin t8¢ bisdemethoxycur-
cumin lasnwuansdadusisanasgulungs
sfAunsdSagay 17.497 + 1.638 laeniwiin
153004 curcumin Soay 6.172 £ 0.838 lae
‘ﬁmﬁﬂdemethoxycurcumin Sauay 3.755 +
0413 In Hﬁmﬁﬂ LAY bisdemethoxycurcumin
Souay 7.570 + 0.403 laethviin uamsieeg

HPLC chromatogram 289613616 (m‘wﬁ 1)

o.a7o~f
0.060-
0.050
u.mu—f
o.oao—f
00201

0.010

N

0.000r

r

| TR i | Lo T s — |

0.00 2.00 4.00 6.00

—T
8.00

"10.00 12,00 "18.00

Minutes

AN 1 HPLC chromatogram 2898158ARALENTE 82 N2
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2. HAaMSANHIAMENTANNMENIN

ANHULNINMEMNIDIFTNSURAFTENALDYNUDAURUTU (MNT 2 LAZeNT199 3)

EA E2

T —— 5
‘ i '

F3 Fa

AN 2 ANVAUTNNNILNTNIBILIRFNTAN AN UIWE1SUN F1-F4

A15797 3 ANYAUSNIINIENTNLASIANZBIRAISULIAF1SANAIRNWIWASUN F1-F4

o o a I g a s a a
A13ULIA Gl ﬂ'ﬂﬂﬂﬂ AMNLUULBLAYINY nau NUIR pH

[

F1 fefnd Touaelaisimznon  (Dwitaiieans naua AT 28Lan%ee  7.03 £ 0.04

Taiuendn

v
v

Fo#

wimadn Waaslddeznow  Jwdoifednsn  ndusiudureudiody 2w 7.09 + 0.05

Taiuengn

v

F3  fdwnmdaadn  [Wsouaslufinznan  (Duidaifedns NAUAAWT Fu8nAE  6.54 £ 0.03

Taiuengn

v
[

F4  #

3 l ' & @ a & o 1 L)
HWIRAA Iﬂi\‘lLLﬂﬁ‘lNﬂjﬁlSﬂE}% m“ilmumﬁmnu AABINBIWADUANILIN AN 6.54 + 0.04

Taiuengn

3. HamsAnEIMIIAANUKUA (viscosity)
waganuansalumsansuda (sy-
ringeability)

FenaniinvasainTndheeiasinnns

7@ Brookfield DVE Viscometer I@EIEL%LLTW%

W1 number 64 A0NS370 0.3 rpm 7 257,

HM5UGSU F1-F4 nuenenuniauasssuaa

F1 1w 1,543,555.56 + 8,282.06 @ufinaesd (cP)
¢35 F2 1w 1,515,333.33 + 25,412.16 cP eh3u
F3 i1 1,990,111.11 + 8,758.07 cP LAz ¢15u
F4 \flu 1,897,333.33 + 23,786.08 cP Laza3
nilafinnaison 1 rpm §ATLGNSTU F1 ey F2
Toemuinehsy F1 fenanamitadu 552,300.00

+ 18,690.37 cP way 35U F2 Jenanuniiedin
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526,066.00 + 25,764 cP laes3Lfi F3 uay F4
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v A y = .
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4 acX =,
Mydslasinnnsiveamaanssauzg

MSURalTenaus8USIIaESIAaS An-
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