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ABSTRACT

The aims of this study were to evaluate the anti-inflammation activity and to
develop nanocream of active extract from stem of Tabernaemontana divaricata
(Linn.) R.Br. T. divaricata extract was designed in TDE. The in vitro anti-
inflammatory activity of TDE was determined by using cyclooxygenase-2 (COX-2)
kits. The result showed that TDE had significantly high inhibitory action to the
enzyme. The pre-formulation study of TDE was done by investigation of its
physicochemical properties. The results from X-ray diffractometry and differential
scanning calorimetry revealed that the compounds existing in TDE were in
amorphous form and showed no identical endothermic peak. The solubility test
indicated that the extract was easily dissolved in many solvents with intermediate
polarity. The preparing of TDE loaded solid lipid nanoparticles (SLN) via hot melt
high pressure homogenization (HPH) revealed that factors such as the amount of solid
lipid and surfactants in the formula and the number of homogenization cycle affected
the SLN i.e. particle size, polydispersity index, and zeta potential. The optimized
formula of TDE loaded SLN was composed of 7.5% w/w solid lipid, 10% w/w



surfactant mixture and then passed through the pressure of 1000 bars with 3
homogenization cycles. The TDE loaded SLN incorporated nanocream at
concentrations of 0.25 and 0.50% w/w TDE showed that the particle sizes were in a
range of nanometer (<200 nm). The size of particles increased when the amount of
TDE increased. The zeta potential of particles was approximately —30 mV. The in
vivo anti-inflammation activity of nanocream with TDE loaded SLN was investigated
using EPP-induced mouse ear edema method. It was found that the nanocream
dramatically reduced edema formation better than TDE alone at the same
concentration. It was also found that the anti-inflammation activity of TDE was
higher when the treatment dose of TDE increased. Regarding to the in vitro release
study, the result indicated that the release of TDE was increased when the amount of
TDE incorporated in nanocream was increased. The amount of TDE released became
constant after 6 h. The result of skin irritation test in rabbit demonstrated that TDE
alone and the nanocream with TDE loaded SLN were non-irritation. The physical
stability study under accelerated condition and three storage temperatures indicated
that the TDE entrapped in SLN was more stable than the free-TDE. This research
showed the achievement of development of TDE loaded nanocream by using

nanotechnology.



Vi

4 a a d o o o [ = o
¥oI50INNUNUE mswannMsuasu Tuvesansanaoengninnddunaiu
Y A [ =} o
R, UNEITYN tHouan
a % =Y a o %
USayan IMNNATATUHIUNG NFNAATINTBNTTY)
d‘ =3 a a d Aan a o’d' =< [
aaznssuMsNUSaEdInentinus e as. dAsns  lelnlun 219158NUTA AN
Ay o Ao v o P '
38, A3. 3591 auduN 219136N1TAM15
Aa A o 4 S (=R 1
e A3, NT9A orua Tl 919150M13A157
U \]
UNAAEID

E4

Ay AAd v d‘ = a"'sl [ @ o o =
QWU’J%EJL!?J’JG]Q‘UE%?N LWE’JﬁﬂH"Ii]T]‘H@]”IHﬂ"Ii@ﬂLE‘T‘]JLLa3W@JuWﬁWiUﬂiMnWTuﬂlﬂﬂ
@ = o ¥ = £ cay ~ 1 A = Q’SJ [ A
F13ANADBNHNTIINANAUNAIU mqm‘lﬂuﬂmﬂmw NAY NMIANKINTATIUNITIDNLTUUDING
= @ o an 1A
o luriapananod Ingordeyanadouion lai o Inapondauued-2 (cyclooxygenase-2) WUA
aA So qg.;‘ o 4 v v o o.: =2 va =
auqmsmﬂqmﬁnNmmamullcnuqqamq UYFIA Waﬂ”Iiﬁmel1?1111JG]1/]NL?‘|3Jﬂ"IfJﬂ1WTﬂEJ
Jd Ida = = = A a = 1 Ao l ~
L’f]ﬂ“]fl,iEJﬂ‘V\ILL‘V\ISﬂImﬁJ‘V]iuagﬂ‘V\lLWi’]lj‘LlL‘]fEJE]ﬁ'uﬂuuﬂlmE]’EJSLEJT]iWiJ’J”Iﬁ”Ii‘]Ji%ﬂB‘]JT]iJ@QQluW
an a3 A o Y <3| @ 1 ~ @
@!ﬂuﬁﬁﬂ@giuaﬂ‘]ﬁﬂwsUENIﬂiﬂﬁiNﬂ1ﬂiulﬂuthE)ﬁil!jjﬂ! uax”luwuwwmammm
9 a ] Ao . \ . = wa Y
JIUTUAYANITUIDUNNANHUSIRNIS (identical endothermic peak) NANITANYITNUAAIUNIT
1 AaaA %
a1y Wmmﬂaazmﬂulmiumma ﬁﬂﬁl aﬂmﬂmq ﬂTiLﬂiElﬂJ@uﬂWﬂulsUiJuLHN‘ﬂﬂﬂLﬂ‘U

v A Y an ' Y P4 @ .
H1ITINTAANAD @’]'JEJ’J‘E‘UﬂWﬁiJTﬂEINWUﬂ'JWN'iEJUﬂWEJGl@I!L'D'QQUﬁIQ (hot high  pressure

. i J [ a 1 Av o o < 091’ o 1
homogenization) W‘U’Jﬁ]ﬁ]Eﬂﬂﬂﬁiﬂmﬁ'ﬁﬂﬂﬂuﬁ“ﬁullaguhlllulﬁlﬁ TIAIUMNITUIUIBDUUBINITHNIU



vii

ﬂmmwaum&fléfuiaﬁuquﬁwassiasuummgmﬂ ﬂ']iﬂﬁ%%']ﬁlﬁ’]sll@\iellu']ﬂ@HﬂWﬂ HAZANMUAN

o v Y

v I Y o AA (a % [~ a 1 aa oy @
ANYLAN ﬁTﬁUﬂﬂJﬂiNWﬂl%Nu!Lﬂlﬂiﬂﬁlﬁg 7.5 Usuaasnedla¥uiesaz 10.0 Tasimiin

A = ' 9 @ o A [ ] = <
!JJ'E]W]'H'EliJIﬂFJW']L!ﬂ15ﬂﬂWﬁﬂﬂTﬂi@LLiQQUQQ%'Iu'Ju 399U NANUAY 1000 WuﬁﬂWlfJﬂVl@ 1w

(%

) A ~ o o = o d Ao d [V A A Y Y 9
ANTUNHUICTUNG A GlTiUﬂ33Ju1Tumgmﬂ115111Ju!,mlmﬂmﬂumiﬁﬂﬂwﬂ%U‘lflmmmmmif)&l

g’ -7 = ] ] =
az 0.25 uag 0.50 Tagimiin YvinaeynianieglueglurisuTuwas (<200 nm) uazlivuia

Y k4
A =2 A 1 s,

1 a Y o w A v Aa a A 4
TrgiwdodSaarsadaludsumniu  lannuandnagdilszuia 30 Jaaliadi

= st} [ v J 9 A o Y a [ A 9
mMsanuIgninumsonauludainaassnlsmamieniliinansonaunluyuyaleans

9y = . ' o w = % 3 Ao
N3ZAUINT (EPP-induced mouse ear edema) WUAITDATNU TUEYMIA Tudundaninmy

v Aaaa A a d? 9 1 A = [ v A A A

msanaiiao awnsoaneimsuininadu ldunniudofieuiuasaiaiasmeriaim
Yy Iy A @ d"w J = @ o w 4? A o
WUTURALINY UBNIINNTINDIGNTAANIONAVYRIAITUIVULBYUIANITNEIVDIATS

9

QA Q' = = U v AAaAA o w ! o w
anaomuIn MianeiMsdandassasananaoeendind1sulunaoanaaeanudsy

)]

d'd a v AAA 1 9 1 Q' d‘d‘ o'/ =
‘VliJ‘iJ'iﬁﬂﬂ!’c’fﬁﬁﬂﬂﬂﬂf)q\'iEﬂ%ﬂﬁﬂﬂa’ﬂﬁlﬂﬂﬂuﬂmﬂﬂﬂ’ﬂ LAagITuAINNIINI 6 615’31113 NITANEN
d” Y 1 1 [ o w = v AaAaA 1
61ﬂ155$ﬂ18lﬂ6\‘]@]u1uﬂi$ﬁ18 W‘]J’ﬂﬁ"liﬁﬂﬂl!,agﬁniuﬂiiJuTIu“Uﬂﬂﬂl%Nﬁﬁﬁﬂﬂ‘ﬂﬂ@ 1111
1 Y a A = 1 A
ﬂﬂi‘i’ilﬂﬂﬂ”lﬂﬁi%ﬂ"l&lmﬂﬂ ﬂﬁﬂﬂkﬂﬂ’ﬂllﬂﬂﬁﬂﬁﬁlTINﬂWEJﬂWW‘luﬁﬂTJ&iQLLa%‘W 3 @ae
a a3 1 v Aaado g @ I A | Aaaa
UNHUNIIIND ‘W1J’J"Iﬁ1iﬁﬂﬂ1/lﬂ’f]‘1/]ﬂﬂlﬂﬂiuﬂiéﬂ”lﬂ]l“llﬂuLL‘IN?Jﬂ’J"IﬂJﬂQﬁﬂWW?J”Iﬂﬂ’J”I‘V]ﬂﬂ‘i/]
WM Ye o & aw g v d = o o o a
"lu"lﬂﬂﬂtﬂuiuaigﬂ1ﬂ"lmuuggmq ﬂ”Ii’Ji]EJGl‘LmNuuﬁﬂdj‘ﬁmuﬂﬂﬂ’JWN?["ILS%“]J@Qﬂ”IiW@JH"Iﬂill

4
wludseangninnnaduld lagerdeurTumnaluTad



