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Abstract

Introduction To study anti-inflammatory effect of natural compounds for
development agent as drug of choice, propolis of Tetragonula pegdeni Schwarz
from mangostin orchard in Chanthaburi province, dill (Anethum graveolens L) and
centella (Centella asiatica L.) standardized extract is ECa were investigated in this
study. These plants have been used in Ayuravedic and traditional medicine for a
long time. However, the scientific evidence is still unclear in some parts including
no dermal patch formula has been established with these plant extracts. This study
aims to determined anti-inflammatory effect of these plant extracts for design and
development ot anti-inflammatory dermal patch. For being useful and convenience
as a drug of choice.

Methods Propolis crude extract and dill extracts were determined the effect
on NO production in macrophage RAW264.7 cells. Propolis crude extract and arial
part of dill (Ar Et/Pet) were found to inhibit NO production significantly and further
confirmed with reduction of pro—inflamnmatory cytokine production beyond LPS-
stimulation with 1Csp at 32.59+0.36 pg/ml and 68.81+1.37 pg/ml, respectively.
Propolis crude extract showed 5-fold higher potency than its comparable
concentration purified compound-0-mangostin. Dill Ar Et/Pet was identified to
down regulate the iINOS mRNA expression. For design and development of dermal
patch with ECa 233, the main components needed to be concerned are PVA and
other polymers which affects the properties of patch including physical,
homoginicity, strength, absorption ability and drug release profile.

Results and Conclusion Propolis crude extract and arial part of dill extracts
decreased NO production in RAW264.7 cells which is key inflammatory mediator.
Propolis crude extract showed higher potential than Q-mangostin. Arial part of dill
extracts significantly downregulate /NOS mRNA expression which regulated NO
production. ECa 233 was successfully formulated the dermal patch formulation as

a prototype for dermal patch dosage form development.
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1.1 AnudAguaziunvasiigm

gt eriililunisandniauiiog 2 nquie nauilluafesesd wagnguiisions
Frusnauildlvaiiosess (Non-steroidal anti-inflammatory drugs, NSAIDs) Feldiu
g auNInNa1s Taiandusurlusluvueldnieuendedaudasaseuinniienly
sULUUAY 19U odin uAdga egeviu viieendn iesnnlenalunisgngaduidngnszua
Fontosninelusuuuuduiues slunguaifssesdazgnlinelinsguavesunnduas
ndunsiflesnmatnadssguuseiinuls Tnolannzlunguiifiaanuussgs (High potency)
nsldfoidondunarnuviedinsldluvinaividaifins@urinvesenligs dusly
nauwas NSAIDs Hunuidthsundiudienniaud Tnsamglungudasogfididnsinisly
snauiiae wardimudssgarenisifineinistrafes wu nadensuinizemns warens
yhemvedla Wudu nmsldauulnsiu funegneuusidunsengsnoias nsunng
ymaden desmdamssinmnnefiiansdniay fadu aagiifelsiesnsfinuguidu
mssnauilfanasatinansssunaiedunmadentunmsianimudivesoly

Fu (Propolis) Wulassaswesssiaiinanersvosiivsiinseg kaildlunis
a$3%s Tuwedanindunyidsdnaiaunaliogauninasfeoudesiamiodulss
(Stingless bee) ilaLdufitenaunasivaiu wagdsenuasmaunIseIrastuaInts
wuidiquslunisinueyyadasy qvssunssniay qusdudinisisaiulavesuundise
sguslunmssudinmsialyiulnvessaduzdomaesiin Inefituasdesdusznounis
ifuandstuluegfudnuuzveundunasuasviaveshuazansiug lnoansdide
lawudnansadnduaindulseansiiug Tetragonula pegdeni Schwarz LARINNEEILNTS
anwavluvaoanaaadla

Fndann (Dil) Femdinemans Anethum eraveolens L ag/luded Umbrelliferae
Faduivinuldluniinmedouaswimesisdouaziiulanuggnia wunisindanign
Tlunmsinuiinanuainuans Tnefsenunsidenugnsluindan Wud grsduduie
wuAfiiFe qvisnsszuudesens grsanseiuluiuluden qrisdessuuduiug uasqns
funsdniauuazantan Inegrsinudnaildanarsataludiuvesudnuazainge
los1uen dellesdusznovvasinfuneusemeidussdusznoundn Tnsamediduldd
nsfinwansatnandiudrdunidofuuarsin wuiiasataiilddgnddiunissniay
Wulieafu venaintudinuiinisadasisaisavarsiifiitaduansgviianinie
Wiguiguivansanneelesues



lutaun (Centella) Tomn19dnermrans Centella asiatica (L) ogludad
Umbrelliferae la¥uaudsudusgiaunnianisunnduaung Susonnuldviluly
Ussinewndeutusiuvasuinelng Tigrdiinauiy uenanilainisiunldsn
wannvany wu Snwilsevnaiinls Taud Adfadnia Tseazfnbu Wudu sumieinis
maszuulsram 1w weulivdu faerounats uagtiinaud Wudu a1suinssu ECa
233 WumsatausavsanluthunilédfunisBudugns sy annisianiea anlan
ann1ssniay nieuisenuauasafeduivinetludninaaes uddlaiiinisiam
Hugnssiiuiieldlunsannssniauluguuuuusundeioms

nansAnwIRINg1 Agdidededosnsfnwifofusunavesgrisunissniaui
wu wiondanisnsatndiliansadaiidgnigean etansadaildduniesnuuuuas
Al fisuedunuuiifiaunsinazazaindenisldaulusunuuusiundeioms
Weifiumadenlunisinuinasiiuyaaliiunan fasinvhananfivredurosUssime
T

1.2 IUNIUITTUNTTH
1.2.1 n159nLdU (Inflammation)
1.2.1.1 NSZUIUNITONLEU
n138nL@u (Inflammation) L JWUAA381N1500UAUBIUITINAB
AsuwvanUaenfinnszduisaduioidoidelfAannnuens Tnodnuus
drfufianunsadunald 5 0g1emdne fie 81n15UINUSATSALEY (pain),
vanuiaiisnau (swelling), Usafisnauiidnuarunsty (redness),
Uihuiidniaviigaumniifigedu (heat), wasdnadevdhinnsianuses
doiflendenurziitinnsentau (loss of function) waedisnieulvdla
edanesan i soniau Ussnaudae Uan uan uae Seu tules
ﬂﬂﬁLUﬁauLLﬂaaﬁﬁﬂﬁ@ Usznaulusie 3 nszuIunIsudn
1) MsveneviasndensuinEnilini s ueanslraiouden
2) maasundasmislassadnvemasnidon vilddinnsSuniu
Ypantaraaniien LUsAULAY waakindenv1dlrasenainnis
Inaisudenla
3) nsiAdeufYes indenvneonainvasadenguinailaiy
vinLdutazisuidndaulanUasy
NNSABUAUDIVDINADALEDARDAN1ILAITAANTITONLAULUULR UNEY
aliiAnnns5ieenuvedUsiutazansinanvasnden ieawnnis
Yeneivemasndentasiun st e wlmasndeaunTuialaan



NIV IUBE1SHANA1INSS AU Y histamine Vilwndranileideou
U3namaenidenveedwaliinisivaisureadenifiusintudaduanvg
YDIAMUTBUUAZIAT UTNUTLAANNTENIEY N9 iNISTURNLYRIRITad
Uinunilsamasnaen (endothelial cells) ¥81% neutrophils 8ana1n
maonldenul#a1nn159 neutrophils azaueg na1IReN1TIINILEENLN
L1NMA1N vascular endothelial growth factor (VEGF)LWNMﬂ‘ﬁu mmﬁwﬁu
hydrostatic pressure kagnN158na3U84 colloid osmotic pressure (Kumar

JM, 2015) AIWAASIUNINT 1

Hydrostatic Colloid osmotic
pressure pressure

A. NORMAL )
Plasma proteins
* ausasbaSaaalas * Fluid and protein leakage
B. EXUDATE poo — : . E}E—
(high protein content, and : e e 0: e oo = Vasodilation and stasis ] §
may contain some white © ° Z
and red cells) : ‘ ‘ 4 £
. = i E
e 9 ® o ° o . " g
W N N Increased interendothelial spaces | £
Increased hydrostatic pressure Fluid leakage Decreased colloid osmotic
(venous outflow obstruction, t 3 t pressure (decreased protein
[e.g., congestive heart failure]) i synthesis [e.g. liver disease];
= : ; increased protein loss [e.g.,
C. TRANSUDATE i G i kidney disease])
(low protein content, few cells) 5 3 5

AMNA 1 LERINITNDUAUBIUDIVADALADARDANIIZANTNANITONAURLEUNS U
(Kumar JM, 2015)

nsnevaussvediiaidenvnfidrdyiianlul fisonissniay
Taeialufie n15n151AAN172 phagocytosis i neutrophils wa
macrophage NM1snavauasazlminn1siAdousives Windons1 99n
neluvaeaideneanluduiedefiinisdniau Tngazgnaiuaulag
adhesion molecules LWag cytokines Fa.38n47 chemokines lag 9z
ASTUIUMITVINEtURDY 3uann1sT Windenuna wdsuliunuinaiwad



fin1snyulivundanasadon endothelium cellifiolwlad1umniad
WNTENYDIN15EAINNE 1AeA1SiENNSTUAUYeY integrin VY WinlEaAY1)
JUAU selectin Uu endothelium cell Wag adhesion molecules A26113°)
W CD31 (PECAM-1), ICAM-1 n&sannidinidenunieanynagyinnisduinus
wUanUasuudinas cytokines 1 TNF, IL-1 leukocytes d@ulvigjvesnis
SNLEUIREUNAU neutrophils A¥mavaUBIRBNITONE@UNDULAEDRNlUADY
Tuta b See Tlususnuazluvaeil monocytes 1ndsly 24 &1 48 47lua
Asezindeuiivendadenvnlududodeusnaiiinnisuiniuiie
N52UIUNISTIEENTT chemotaxis Insanduansdonaislunisdniauiiadia
Gﬁuiuwmam oA cytokines ,complement system lagtaniy C5a ey
arachidonic acid (AA) metabolites N19MOUAUDIVBIIALEDAVIY LU
neutrophils ka¥ monocytes WianiiUsenoudie masuivesduyanyaey
Tng TLRs wazda5uduq n19iAn phagocytosis veudimdeny1s vateds
wlanuasu lay lysosomal enzymes Wag reactive oxygen, nitrogen
species(ROS,NOS) t%u superoxide (O,) A® hypochlorite (HOCL)
hydroxyl radical (OH) wazann nitric oxide (NO) LUu peroxynitrite
(OONO) t¥udu Reactive Oxygen Species dn1suan ROS nelu lysosome
way phagolysosome %qmmmﬁngﬁ%mﬁ’uaumﬂﬁLﬁmﬁamnﬁwﬁwlﬂ
IKlaglaivinansiead n&19 0ty superoxide (0;) azgnidsutiu
hydrogen peroxide (H,0,) Ing ialdenv13 axilioulwsl myeloperoxidase
(MPO) wWaeu H,0, v hypochlorite (OCL,) FadduAeadadlunisia
Audomevaiodefiiina1nn1ssnau Nitric Oxide(NO) @819a1n
arginine Lagle nitric oxide synthase (NOS) Faun 3 ydade NOS:
endothelial (eNOS), neuronal (NNOS) wag inducible (iINOS) eNOS iLay
ANOS Tagld INOS Tunnsiidaidie Raun3sdsazgnnsedulng cytokines
(191 IFN-Y) v3enandmgiangdunsd n1elu macrophages NO 9841
UA38117u O, 16 peroxynitrite (ONOO™ ) Tngazanuiuiiou ROS viluiiin
n1slaudbusiy lipids lUsAuwaznIniinadnvegduniduasigandans
donaranisdniau Ndrdgfianlunisdnauidoundu léun amyloid
vasoactive nanseaud lipid (prostaglandins waz leukotrienes), cytokines
(531 chemokines) kag comple-ment activation Fawanslunmd 2 ndou
Mnansgasideavosasaenatslunisdniguarnensanmiintu lu
9197 1



Integrin activation

Migration through
Folling by chemokines

Shatie xwein endothelium

Leukocyte ﬂ.ﬂ.q!_ Sialyl-Lewis X-modified glycoprotein

=~ Integrin (low affinity state)

Integrin (high-
afﬁr}lty state)

PECAM-1

Integrin ligand
(ICAM-1)

Fibrin and fibronectin
(extracellular matrix)

d 4w - v & o
AN 2 N1ILAFDURNIVDY leukocyte ﬁ]ﬁﬂﬂﬂﬂlﬂ‘ﬁﬂ@ﬂLﬁ@ﬂﬁ]ﬁ]ﬂ‘lUENLuaLEJE)
(Kumar JM, 2015)
g (UL

Cell membrane phospholipids

Steroids inhibit *‘A

COOH
o

Other
COX-1 and COX-2 ARACHIDONIC ACID rom—— HPETEs — HETEs
inhibitors, aspirin,

indomethacin =
inhibit A :"_ j i‘_ D
Cyclooxygenase 5-Lipoxygenase

Prostaglandln Gy (PGGy) 5.HPETE
Prostaglandm Hz (PGH,)
Prostacyclin Leukotriene
PGl S Leukotriene A4 (LTA;) —> Leukotriene B4 ar:?:;gf‘\?sfts
I
Causes — S inhibit
vasodilation, = *
inhibits platelet : :
Leukotriene C, (LTC,
aggregation o e Bronchospasm
Leukotriene Dg (LTD,) '"°’°ase|° =
Thromboxane A; ;:fr;\we:rbility
TXA, Leukotriene Eq (LTE;)
Causes
vasoconstriction,
promotes p[atelet —
aggregation {_12-Lipoxygenase
PGD;
PGE, |, Lipoxin Ay (LXA,)
= i Lipoxin B, (LXBjy)
Causes
vasodilation, Inhibition of
increased X &
permeability Gl i

mw17'i 3 Production of arachidonic acid metabolites (Kumar JM, 2015)



AN97199 1 WERISIUALLRUAYBIAITEDNANIUNITONEU (Kumar JM, 2015)

FUAVDIANT

REGRER

nsildsuudasiidAsy

Histamine

Mast cells, basophils,
platelets

YYNYVADALADA LANNITTUAIUVDS
VADALADA

Prostaglandins

Mast cells, leukocytes

A v
Ygnevapnlaen 91n15UN LU

Leukotrienes Mast cells, leukocytes | LNNISTUHIUVBIHNITIRADALGEDA NS
iAIMAINTZAL N13N1LYR TN
LAV UNTINABALaDA
Cytokines Macrophages, ﬂizﬁumﬁmaawaamma 19 sguULan
(TNF, IL-1, IL-6) endothelial cells, mast | naguAaUNG Audulaiaai (shock)
cells
Chemokines Leukocytes, activated | MSLAGOULIIMNAINTEAY NIEAUTAR

macrophages

Sialdenun

Platelet-activating

factor

Leukocytes, mast cells

VaonEenueNui LasliunnsTuniy
NMSNNERRvBALAEDAUINUNITS
vaanldon NaiAdeuITIMAINTZHY
#NULNTUR

Complement

Plasma
(&519971n61U)

MInsERulaznsnAeuveadiaiden
Gunm?%mizéju, avdawlanyasy
198n59 (membrane attack
complex), VE1ERADALADA

Kinins

Plasma
(A519971061U)

UANSTURNUVDINTIADALADA, NS
VARIVDINAULBLS YU, aDALADN
YY18M7, 81N15UIA

Arachidonic Acid Metabolites 11 tAna1n arachidonic (AA) Tu

phospholipids ?JaﬂL?jaﬁ:mﬁzjaﬁ Tneldieulasl phospholipase A, G‘fiﬂﬁ]zgﬂ

Wasuluidu prostaglandins (@35191a8 cyclooxygenases:COX) wag




leukotrienes, lipoxins (@313laY lipoxygenases) Feddrulunisiinnis
Sniau tnadafidrdafivialiAnnisdnauia prostaglandins lagazgn
nsraulalag COX-1 way COX-2 wil COX-2 Azaunsanseiulabugisves
nssniau Fauanslunmd 3

Cytokines LU Tuianaves Messenger Y8433 UUNTANTY N9
Ufduiusveawaduazuihiives leukocytes iludenanslnelusiuiizoniy
cytokines mmmmﬂma mterleuklns "'U\‘is[,‘IJﬂ'liG]E]UﬁuEN(ﬂﬁ)iw‘U‘UmeJﬂu
ALFFuNT (innate immune) 9% a'ﬁwuummmumﬁamawa Fudanns
Sraeauuuveshada cytokines wiani WA TNF, IL-1, IL-12, IFN %in I, IFN-
yuag chemokines %Qﬂa%ﬁ\‘]mﬂ macrophages Tumor Necrosis Factor
(TNF) wae Interleukin-1 (IL-1) tfiun1sEatnzveniinidanviafu
endothelium wazipdousisanainvasmdon TNF 1A N0k
TLRs wavfsudyanadug n1sdansiz IL-1 annszRulaudyaaufe It
TNF 98sinn15nouauesved neutrophils #odesndu o wuwuaise
endotoxin kagNTEAUNITYINUVRIRAUNTELY macrophages lnensysu
N13HEN NO

waduavarsdenarslunszurunissniauiiosefididny Taun
Macrophage mlmumammu‘lmsJaflwmmjuwawm T-lymphocyte
gnnsdu azndsansdenans $1man cytokoines Tunnszdu Macrophage
Iwmmmsnaaﬂmsuu Feasflmuaunsalunissuiusazyhanedelsaiiy
a4 Classical macrophage activation avgnnszdulasasiiqadnndnoenan
1 endotoxin F3arlUdufu Toll-Like Receptors (TLRs) &alésudaayioy
ﬁﬁﬂﬁ@gﬁ]’m T-cell Aif® IFN-Y macrophage LN NO, ROSwaztoubasl
lysosomal %nﬂu’qasmmamhL%aaga%wuawé"q cytokine NILAUNTEUIUNIT
9nlau @u Alternative macrophage activation %Qﬂﬂigﬁuim cytokine
UL IFN-Y 1wy IL-4 wag IL-13 Fewdanain T lymphocyte gy
\WAddU 9 9 Macrophage waniasguds classical activation pathway
1ne Macrophage 9813 growth factors Jsduadunisasvasnidonlvai,
nsgAULad fibroblasts T3UEINTEAUNTTUIUNITATIADAANIU AakARTIY
AT 4 waz g 5



Activated macrophages in inflammation
Macrophages in skin, intestinal tract

Resident tissue macrophages

Bone marrow
—T}Q o
il j Progenitor in
A ¢ yolk sac, fetal liver
“——
B

Monocyte

(Kupffer cells, alveolar macrophages,
microglia, etc.)

Activated macrophage

Ml 4 wansnsiasunlasuesyad Macrophage (A) W@ndwad Monocyte uag
A Macrophage ﬁgﬂﬂizﬁu (B) (Kumar JM, 2015)

Classically activated Alternatively activated
macrophage (M1) Microbes, macrophage (M2)
IFN-y _l
p 2
t
I\t)
|
ROS, NO, IL-1, IL-12, Growth "__11 0
lysosomal IL-23, factors, TGF-['B
enzymes chemokines TGF-B l
M:r:,ag(;cy( . andS: zi l Tissue repair ' Anti-inflammatory
osis ) 5
killing of many Kiwmadion fibrosis effects
bacteria and fungi

AT 5 wans Classical and alternative macrophage activation (Kumar JM, 2015)



ad (% Q‘ v [ a v
1.2.1.2 33M130532IAONTATUNITONAUNINNITIY
Tun13ANYIgNEATUNTIIBNLEUEINTAYINLATIIN 1D OULAZN AT

1.2.1.21 msﬁnmqw’éﬁmmié’nLaﬂwaaﬂmam
(in vitro test)

1) Anti-denaturation activity

1wl A.A. 2008 Williams et al. kazAae (Williams LA,
2018) 1@ ¥i1n15@nw11399 Anti-denaturation Ta el
d19a¢a19 0.2% w/v BSA (bovine serum albumin) Vigﬂ
w3saly Tris buffer wazUsu pH 14la 6.8 Taald glacial
acetic acid ndsantuinidu stock solution vasnaNTAfA
Algarnnsld wnuea Wusiazate Tildanududud
WANANAY 7 AUNTUAD 0.5, 1, 5, 10, 50, 100 wag 500
vg/mL wusansazateynanutuduldlunasannass 150
uL wagld 2,850 pL ¥4 0.2% w/v BSA asluvnuaeanaaes
%waamw@mwimaué’w 150 pLe®d lUN1UDa LWag
2,850 plL @9 0.2% w/v BSA .a1sazaneunsgiulsenaunieg
5 mg/mL diclofenac sodium Tu methanol saufu 1d 2,850
uL 999 0.2% w/v BSA. ﬁﬂﬂﬂuﬁqquﬁﬁauﬁunm 20
undl nisniulianuieudeiiounad 72 ssrwaldea
Huran 20 unit ndsanduseial3lnsudunan 20 unil
wardtuTanisganduuaslasld UV/Vis double beam
spectrophotometer fiaueIndu 660 nm Lﬂlafﬂmmﬁu
o990 TUshu BSA aziduaninainisiilauainudou o
Qe 72 peALALTE wazmnasisaulaauisaduy
nsdsan nveslusiulaaziilvnuyuaniosas
) Proteinase Inhibitory Assay

Tul a.A. 2012 Mallikadevi T aganz (Mallikadevi
T, 2012) 1ﬁﬁ1ﬂ13ﬁﬂwwqw§ﬁﬂuﬂ135ﬂLawmmiaﬁ’mmm
UDANLAINY (Mukia maderaspatana)inn1smagaulalag
W3 0.06 mg Vastrypsin T tris-HCL buffer (pH 7.4) A
WUUL 25 mM USuned 1 mL waudvansana (Aanuds 200
way 400 ug/ml) mﬂﬁ?uﬁwiﬂauﬁqmmﬁ 37 DIALSALTYE
Juraan 5 unit annddulis Casein AuLdudy 0.8% w/v
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37U 1 ml Basntutluausedn 20 W9 LavinnNSLAL
70% perchloric acid 2 ml viiangnUfAse1mAnty agla
a1sazatunviunznou wazuiludutndes tAvdiu
supernatant LUvIN15IAN13RANAULAITIAIINEIARY bro

a (Y] o & @ [y} 5 'S
nm Weguiu buffer blank AMuILUSIIUNSO U aU le]
lneldgns

% |nh|b|t|on = (1_Asamp[e /Acontro[) X 100

3) B—glucosidase inhibition assay

Tud A.A. 2006 Gacche wagmue (Gacche RN, 2006)
1avi1 n1sAnwINavesasaia Popolis Aon1svinauves B-
slucosidase Tnefiisn1snnass Ao thansafafinududu
19 9 (0.1 mL) MntAuFY Phosphate buffer pH el.& kag p
- nitrophenyl - B -D- glucopyranosi duronic acid 2.5 mM
wdihluvinseuiigumai 37 °C iunan 5 unil N
B-clucuronidase 0.1 mL tlUausiadn 30 Wit a1nduin
NaOH 0.5 N USanas 2 mL iflengaufjizen LagnFaaInty
irlUdosnisgandunasiiniiueidndu 410 nmlae
auansaveseulesl Belucuronidase Alaifinisdudann
iy 100%, wazUSinamesansilavaasudsaninsadudsle
50% Auadlaelagan [ICs] wazly Salicylic acid (1 mM,
0.053 mg/ml) tHuansensds Aurandoiirudnisdudilag
an3 % Inhibition = (1-Axmple/Acontrol) X 100

4) nMsnageunisduguenlyl lipoxygenase

Tul A.A.2009 Chen CH wazAmy (Samud AM,
1999) lanagaunisatunisvinguvesioulel lipoxygenase
Tngld linoleic acid 1Wudruusyneunazieulad lipoxidase
dWavinisvaaeusiedis. Tnenisazateu 0.25 mL 2 M
borate buffer i pH = 9.0 wazLin 0.25 mL voioube]
lipoxidase (20,000 U/mL) u&tinluvsduian 5 wift 9 25
NGRS BIGEG] wé’amﬂﬁ?u@m 1.0 mL 94 linoleic acid (0.6
mM) waslAgiu LLé”;ﬁﬂiU’?ﬂms@mﬂﬁuumﬁmmﬂﬁu 234
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nm Ineld Indomethacin Wua1suinsgiu vinsnaass 3
ASUNDUIANRAY AU % NsTudlpeltaunis

% Inhibition = (AbScontrot = AbSsampte / AbScontrol ) X 100

4 (-7
1.2.1.2.2 psanwgnsarunisonaulneldwadifinidonung
1) nMsnegaunsuieninldaideauaniasldniusou

(Heat induce hemolysis)

11t p./.1989 Sadique JARW wazanug Lald35 naeeu
Tidndeaunauaningldanuiou wWednwigniniedinm
yesayulnsienuAvs s TLwadinidonuaadly
A8 WuLAEInU Sakat S JA Lag Gambhire MN. Gambhire
MN (2010) ﬁﬂmqwééf’ma%aﬁasz LLazqwéé’humié’maU
YDA TANALUNIUDAVBIFUNY

2) mawilgnihlidadenunnianegld Hypotonicity

(Hypotonic induce- hemolysis)

Tul A./.2010 Azeem AK lazAadg (Emran T, 2012)
1al478 Hypotonicity-induced Hemolysis L‘ﬁaﬁﬂmqwééfm
n15onauvesasana glandular vesua1yui laginans
AIUAY, ANTNARBILATAITUINTTIU THLENNADANARDINY
usiazvasnil 1 mL Phosphate buffer, 2 mL Hyposaline
wae 0.5 mL HRBC suspen sion UilUuufl 37 esmwaidua
Wuan 30 unil way centrifpges‘ﬁ 3000 rpm. mﬂﬁ?uﬂ’]
@91 supernatant 113An13gAnduLasi 560 nm Iagld
Spectro photometer Tda@15116 151U .9 Diclofenac
sodium 100 pg/mL $189UNANIEAITIAAT % N1TLAALAN
Mvougasilndonuns Ingldaunis

1.2.1.2.3 n1snagdaugnsniunisontaulun1sinisiaeaag
(in-vitro test cell culture test)
1) MsinelasaaLulasyaaeiug RAW 264.7
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Tud A.#1. 2005 Srisook K wag Cha (Srisook K, 2005)
Iivinsdsasaduunlasrhaaneiug RAW 264.7 Tuaims
/A89i@e Dulbecco’s modified Eagle’s medium (DMEM) o
31 100 U/mL penicillin, 100 pg/mL streptomycin,d mM L-
glutamine,25 mM D-glucose, 1 mM sodium pyruvate LLag
10 % heat-inactivated fetal bovine serum (FBS)L ¥ u
23AUTENOU Tulioul Lee HJ wazamdz (2006) (Lee HJ,
2006) Alvhnsdsasaduualasvhameiudifioatu wield
Imﬁmaaqu‘ééfmﬂﬁé’ﬂLaULLazéfma%a%aimaqaﬁ
’dﬁmmiyji (In vitro anti-inflammatory and anti-oxidative
effects of Cinnamomum camphora extracts) W @ | 6
WasulUldomsiasadeidu RPMIL640 medium @il 100
U/mL penicillin, 100 pg/mL streptomycin iz 10 % fetal
bovine serum Tngiisansauafeldvinnisidsutelulugeu
37 perwadea Al 5 % CO, willoufuy
2) MsnadeuaNnulufivneimadiunlasnig RAW 264.7

Tud A.A. 2004 Srisook K wag Cha Y-N. (Dechayont
B, 2017) lavinnsnaaeuauluiiuwrosaduunlasniaaie
Wug RAW 264.7 Jieldlun1sAnwa Biphasic induction of
heme oxygenase-1 expression Tulgaauunle iﬂ/\l’]ﬁ]ﬁgﬂ
nseAulae lipopolysaccharide (LPS) lagld3s MTT assay
Faeulasl dehydrogenase Tululnsnoundevonaadfiidia
9z1UBBuans tetrazolium salt 3-(4,5-dimetylthiazol-2-yl)-
2,5- diphenyltetrazolium bromide (MTT) T#iduans
formazan USunaans formazan mantuiiluanaldifiuds
dndrlagnssfuiuiuvensadfifiviney lneiisnmaaey
Ao thansadafildunazately DMSO wdwaansashue1ms
Aoawad (10% FBS Tu DMEM) Iflanududusiie @ new
fidld LPS uawiioaeadlugou 37 esewaidoa 73 CO, 5
% vJuszeziiaiuiu 24 4alue Weasuianininuald
ansazany MTT wdhnaduluvused 37esmwaided w2
Flus arntuazaneans formazan TLAATURIE DMSO &
thlu¥arinisganduuasit 550 nm
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%ﬂ’)'uJﬁ%amiaﬂ = (Asamp[e/Acontro[) X 100

aounlul 2006, Lee HJ wazpad (Lee HJ, 2006) 19
nsnageuauluiivassaduialasiiaaeiugifieaiy
mlﬁimmmsumiaﬂm (100pg/mL) mlﬂﬂﬁumuimsiﬁu MTT
assay 71 3 9alusnouay LNYANITINY Aoawad a1sazans
MTT (10 mg/mL in phosphate-buffered saline, pH 7.4)
USuew 10 pL zmmmsuﬂﬂiummuawfzjaa wdI9nTuU
maﬁ]umwammwumi’; WAILAN 15 % sodium dodesyl
sulfate adluusazngy (well) Liloazans formazan gaving
11lU¥nA" Optical Density (OD) A3 u817AAY 570 nm
(ODs70-630) ﬁ%améaﬂ Spectramax 250 microplate reader
3) N1INA@BY Interferon-gamma (INF-Y)

Tutd A.#1.1999, Lie-Chwen Lin Y-CK tagay (Lin
LC, 1999) Tty EIA; Quantikine IFN-Y test kit, R&D systems
Tunrsnaaeuiialdimdusiuseuiisuiusznine Human
mononuclear cells (HMNC) Unf Au L%aéﬁgﬂﬂ%é}:uﬁw
Phytochemagglutinin (PHA) %qgﬂmamﬁ’u IL-2 n3oa5i
Foin1saznnaoy launauiyu PBS buffer udaluvuu
gampiiveadungt 1 Au udaldarsuinsgiunieansd
fiosnsmaaey thludusefigumaivieadunan 2 Halus 30
w17 lnen1581d7u Supernatant buSaA 1 due 1@
Wasuly Tngld OD 450 nm wafen 1siasunlavesdas
waAIDaNIFIUAUYDY INF-Y
4) NMsRdEUAITEENISENLEU Way cytokines ThAedas

Tud A./.2017 Dong Luazaag (Dong L, 2017) 169
n1snadevdtsdsnanslunisdniavd
Usgnounie Prostaglandin E2 (PGE2),Tumor Necrosis
Factor L (TNF-QU), Interleukin (IL) 6, and IL-10 lasin1s 1af
Western blot wag (ELISA) kit (RayBiotech Inc., USA)

5) MFIATEENsTuYaseulyd iINOS

Tules9i (nitrite) LAnaInNeendndulunsneanles
findnlnetoulesl iINOS Feusinallulasiluomnsideead
(10% FBS Tu DMEM) Wusiwdiiusddesmsvinauvesouless]
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iNOS wazusuanUsuraveaslunsneanlyn (NO) Usunuly
lasvinaaaulalaeufizen Griess 1wl a.A. 2005 Srisook was
Cha Y-N lavinsimsiginisiinaueesieulas iNOS laad
3En1sfe Uransadafilduiazarely DMSO wanauasly
mmn?ﬁwa??a W%fam;l'jﬂd Lipopolysaccharide (LPS) fiau
Fudu 1pg/ml uazidsnsadlugoy 37 esrneaidoa fid
arsuaulaeanles 5% Wuszeznaiuiu 24 $lue Weasu
naniidvue gaesdsugadldlunasannaosuin 1.5
ML wazthesiaoasadi 100 UL NauAvansazaie Griess
ntusaiislifigungiives umw 10 wiit winirlundinis
Qmﬂﬁuumﬁmmmm?{u 540 nm WAZAIUIUAIULTUUY
voslulasflumnaidionsad DMEM THannsmunmsgud
#519910 sodium nitrite(48) waglulnounuin Lee HJ uay
AL(2006) lavinnsAnw lagdiansanalanigu wag 1o
VNUDA VBINITYS fiaududu (100 pg/mL) wwf LPS (1
pg/mL) wag/use IFN-g (50U/mL) Mndurhlutusesuasy
26 $lus wdrwFnansazane Griess aslup1msiasaTe
ganneiluInsiesinisvinauved iINOS tagld RT-PCR uag
Westerm blotting(27) Tnevis 2 91uddedléld 100 pL ves
d15aea1y Griess (0.1% (w/v) N-(1-naphthyl) -
ethylenediamine and 1% (w/v) sulfanilamide in 5 % (v/v)
phosphoric acid) TunsnageuluLAeIiY
1.2.1.2.4 mInaassqnagunisenauludninaass (in-vivo
test)

1) 7na83 Xylene —Induced Ear Edema

Tut A./.2013 Bagad AS wagAmMe (Bagad AS, 2013)
I§vinsnageugssunssniauvesiiuiulasrinisdnm
Tuny albino Swiss it 18UszaM 6-8 dUanst tuiin
20-30 g mﬂﬁ?uﬁﬂmsaﬁmﬁ%ﬁmaauamLsé’hmamﬂsuawg
w§i9ndulszta 192789 n xylene (50 uL) USLI0d
AUNTLAEATUNAIVBINATUYINVDINY Tuvausidrsdnedy
control Lganmmul‘d 4 mImawwmammu WaWINN1IAA
wumaaqw BrandeiminSeuieusuussudisunin
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uansnsesimiinsginsguwasydisremy ieUsdiy
N1INDUAUDINDNITONLAU
2) Carragenan-induced paw edema

INN13AN¥IVOY Costa G wazAuy (2016) (Costa G,
2016) WioUse lugnddiunssniavresasnaaeulaeld
diclofenac sodium 1Jus181989 Minsmaaeulag wiingu
yoanyeandunguauidesnisazdne Tnsuvady nau
negative control( vehicle), ﬂﬁjm positive control (1%
diclofenac sodium) wazngunagay laengunaaauazlasy
arsafafaududusingg U3uia 1 mL ngu negative
control kagNFUVAADUALIATUEINBUNIIAA carragenan 0.1
mL (1%w/v) 11gen 1 laa #UNaY positive control A
Lasue1neauldn carragenan L4189 94711 30 W19 N30
carragenan AANIYUNIVIINNUNTIVDMULAALFT TANTT
mmaqaummuimﬂmmm plethysmometer NAI91N AN
carragenan Lag maqmﬂuuwﬂﬁ‘]ﬁmlm wauammimw 6
dm3ungy control drungunadeuazysziiugnidiunig
SauTiFluadl 4 (tos) #8991030 carragenan lasA1uaay
Wesiunsdiudsnsualasail

% edema inhabitation = 1-(Vy/V.) x 100

Ve 5 ANREINTUINYRIMUNGNTISN¥1AI86I8E1 1138

diclofenac sodium
Ve ; ARAEN1SUINYRINYNEY carragenan control

1.2.2 guazaSHLaNEEUNNTENIEY

1.2.2.1 gritldfuegludagiiu
gdiflagluviosnataiiiatiu dilulsemelveuasdnssemedidlgs
wazdeudldlunisiunissniay uwseenidu 3 ngundn fe nguiliduan
salReseun (Steroidal drugs) ﬂﬁjumﬂﬂimamaﬂﬁ (Non-steroidal anti-

inflammatory drugs, NSAIDs) hag nquiiinalndnigluwgadgiifuiu

&

Disease-modifying anti-rheumatic drugs #3® DMARDs 1ana1nil 83iie1
lunguduq 8n lawn nguNduds cytokine wagnsdsdyaiunisluead
e Ineusaznay odenalneiail



16

1.2.2.11 nfcjuﬁtflumimﬁasaﬂﬁ (Steroidal drugs)

AlfLToYn (steroids) 139 ADIALAALALTOYA (corticosteroids)
Huansiiflaseadremand famil 6 Fadguddunissniaulag
E]Wﬁf‘c’Jﬂ’liE]E]ﬂﬁ]%é&i’]hlﬂ’]ig‘uEijﬂﬂ'liﬁ’lﬂ’]uﬁll@\iL@ui"ﬁﬁ
phospholipases fivhwthilunisans arachidonic acids uduans
Fegulunsadroula cyclooxygenases (COX) ag lipoxygenase
(LOX) Fauanslunni 3 wazdwalinansiauveawadnidudiu
Tnensdudesnsatreaullles (\ymphocyte) n1stiudansindoudie
voudlndanuiunsylaled (granulocyte) nnifloidefiuunaadn
Audrsesveawadgiduiu TuiinueadedefiAnnsdniay
swrafiiidonruansalumsnsdendiuansvewlmasnidon
INNANTEAUNIY adrenergic Yilinaandannasi (Greaves MW,
1976) 108149817 b@ WA predinisolone, betamethasone,
triamcinolone 1Hudiu Geildn$ugmareguuuvy dud eldnneuen
WU Au 1A Tadu dmum veen e1viu e1fulseniuy enda Wy
AU

O

AA 6 1Assaansaivesenguarissosn

oglsfinnu elunguil fdenisseannuadiafesdulaida
Uszasavaneusenns Tnstannzidleldedweilossrevinamils 1
N13AANRNBINTSAYYS (Cushing’s syndrome) fialdonv12ndl
Tonalunisindelfifistu nsegnuisiilinazgniinuiesnléie
finaronisasaiulavionsgeunsusianie sauveiinasese sy
goslunvedsine wu duydu nseus Wuduy
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1.2.2.1.2 ﬂéuﬁlﬁlﬁaLﬁaiaﬂﬁ (Non-steroidal anti-inflamma-
tory drugs, NSAIDs)

gilunguil endoniseangslnesussnalnlunisdudaoules
cyclooxygenase (COX) Favuinfiadia prostaglandins (PGs) Way
thromboxane (TBX) FaflHasionasnien LagAUANNITINIUYBY
inanden Tuseinanisiinniseniay (Rainford KD, 2007) fauans
Tunndl 3 egrelsinty towlesd cox du Funuinsiady
constitutive enzyme Tun1sAUANNINAIBIENTITENTIYIUTT
ﬂaﬁuﬁm%hmzwam‘mi bAEUNUINUBYN inducible enzyme
fnovaussienisdniau Tnsaruaueueulesiduny COX-1 wag
cox-2 auddu vhlviiendilgrssuduanis cox-2 Felaneinis
LiNsUszasnaInn1sldensnen1aiue1nis As selective COX-2
inhibitors LéwnA celecoxib waz etoricoxib 1usiu Tuvmusfieiid
qwéﬁué’?qLLUUIM%WWNWN A® non-specific COX inhibitors
leuA diclofenac, ibuprofen, naproxen tuAuy Jaqdu EﬂﬂfjﬂJﬁLfJu
specific COX-2 inhibitors Hu Safis1arunaideifisufungs non-
specific COX inhibitors wagganua1nstisfesaInnisideneg

el aflonnduitgudanadhduresansngy leukotrienes fu
f5U 138011 leukotriene receptor antagonist 1AgUNUINU B
leukotrienes Hu Tnaviduasuuazdudinisiian1ssniay Fauans
Tunmndl 3 dreeeen Tiun montelukast (Aharony D, 1998)

wanand anmsiameTlunguilifiudin 18ud nau Nitric
oxide-donating NSAIDs ngaiResolvins 130 Epilipoxins thag ﬂ?jm‘ﬁl

gangvissiaaulss] COX-3 (Rainford KD, 2007)

1.2.2.1.3 ﬂ&jil Disease-modifying anti-rheumatic drugs
(DMARDs)

gilunguil axdinalnlunisdudsnedniausimglumad
nidufuuaneatuoenly Wy msdudnisduaneinaniandsn
Y8381 methotrexate %130 M3UUIURUATRUGNTTH DNA 209
{01815 V0 hydroxychloroquine Susy wonani EJ’]SLW]
Tunguil léiuA sulfasalazine uag leflunomide Fselungud 4
g1nshifisuszasaanmsldenuuay waslinnuguwnss 39Uan03
sriadlededldoretansenin
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1.2.2.2 seaumsldayulnsuazansainanssseafiignaduns

DNLEU

Mnfeyaildnanundneiu azwudn ferifovduasdoudilunis
fumssniauiignidegsnnulites Geweusazngy vievusaziln A
Foudld ernstradeamieeinislifisdszasd denrsseTafuandneiuly
dWowfiauvaenldenliuindstu Wnisedeesdumansiiignisug wie
ﬂ’wmmﬁﬁa@é’ﬂﬁﬁ@ﬁu

Tnsuumslunismansiidgnidunssniauiildsuanuaulanis
fio MIAumansfiunnsssued liiesdu fiv dnd videussin Tnoiame
p3AANETAUNEAINAINUTTNYTY Frfueniifinisldlumanigsiny vied
Jugitayayeidi FadegafivfiinisAnudegnisiunissniauves
Vishal V wagmug Lawn @gian (Azardirachta indica) quﬁmﬁﬂ (Cassia
occidentalis) 1o3 (Hedera rhombea) a5 1a 18131818y (Bryophyllum
pinnatum) ejnenany (Swertia chirata) 39 (Zingiber offi cinale) A3a"
(Sida cordifolia) a4 (Ricinus communis) U8 (Pluchea indica) Inngia
(Thespesia populnea) 815157 (Achillea millefolium) 1ns1tasuln
(Aconitum  heterophyllum) 1g 93 (Aegle marmelos) 1g Y14 Uy
(Emblica officinalis) Piper ovatum Faldnululszinelneg AUa (Piper
longum) WeEWU (Annona squamosal) s1wWe N (Cassia fistula) (Vishal
V, 2014) Famuin fdeuravmanulainluludsemelng LazUTELNARINe
Tundouiy

Tussueunulne wazgidyanunatiu Aldlunssnunensanini
finsdniauiiinaula Twn Fuaindulss (propolis) #nTann (dil) waglu
tun (celtella) InefifoyanisAnuiluseiusineg fiseaziBonrelud

1.2.2.3 94U (Propolis)
Ful59 (Stingless bee) LuRavundnflddwanly Inareaenug

aun §9030 (Tetragonula laeviceps Smith) Fulssununslueg) (lepidotri
gona terminate Smith) ¥uLlu (Tetragonula pagdeni Schwarz) L ufu
Fenunsinzidssiulsafienisinens lufiufiaunalilun Suneuza
Fmdadunyd wandnvesniaidsedulsasadiefunisdesiamnas (apis

Dorsata) @4l nIgLagwiaAUigINananveIlelagnse F9in15ls



19

Uselowiigneunsnanoianianensngsy PRAIVNTTUDINITHALNIY
Snwilsa leun s (honey) L (wax) Ui (royal jelly) wazdu (propolis)
wonfuthildfinsfnunisnuaudiuazgrimandainentuotunsvans
(Viuda-Martos M, 2008) ualunananvesdulssdu Ssinisdnwiios
YoNaINYY SINUIT LNEASNSYIEIU Iadigiidayayrvidulunisldduly
MsEnwmsniay unaRnte Tnanisldan vsenoundiuayldiinmdniiade
9onIIY lun1sveenyrIenganni LIa1LeIN1UINY ALAILAZUINAT
AU Laziimudeldnannindureiaians waziienduvesstulss
oLy usqVSgean JsaenndesiunanisAnwives Vongsak B uaz
Ay (Vongsak B, 2015) Fauandlunnsad 2

M99 2 UAAINANITILATIZY alpha-glucosidase inhibitory assays Ued@1safATUaIN
Fulss 3 aneniug (Vongsak B, 2015)

Stingless bee Total phenolics (g a-Glucosidase inhibitory assay
species/standard GAE/100 g extract) ICsq (pg/mil)

Tetragonula pagdeni 12,83 £ 0.72° 70,79 + 644

Lepidotrigona ventralis 3,15 + 0.25° 38797 + 38,710

Lepidotrigona terminata 2,16 £ 0.10¢ 469.66 + 76.55"

Ascorbic acid =

Acarbose

- 15582 £ 6.69° (241.36+£10.37 M)

(R4

Fuduawdldnnnsitafvazauasiandinduiiv waldideld
Tun1svh3s seUszneufimaaiivesiuiuunnseinitiedidmusynou
dndlngdutimna (Gheldof N, 2002) wituflesdusneudiulngidusdu
19 (Gomez-Caravaca AM, 2006) Tngasdusznousieqmdudiuusenau
YoRANTIe I TINTaNaRERBU 9 NATL Tuagiullafovansusenis Téun
Lma'waamasﬁmamwgﬁmmﬁ ANNIZUIAADUANE NTTUIUAITASTINNNT
NanuaIaazaeiug [Wusu ( Akbulut M, 2009; Khalil 1, 2012)

Tul 2014 Vongsak B hazamg (Vongsak B, 2015) 1avinn1s@nyn
ansddadussdusznovresturasdulssdenats Tnevinnisiiusiegig
Tugrnfeusuan anaunaldluwn dunousy Jwmindunys wazarn
AEANAZA8LOTALOANDTDALATLINEU AINAIAU WU Hdulsznau
1038158 A Ry AifignEn193301m 1dun gamma-mangostin war alpha-
mangostion 1w 0.9420.01 %(w/w) Wag 2.77+0.08 %(w/w) AMNA1AU
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Tneansiia 2 isoforms 4 fs1891udaguilunisdiunisdmau taun
Gutierrez-Orozco F agane (Gutierrez-Orozco F, 2013) W‘Ui]i/léiuﬂ’]'i
ANUNITONLEUVOY alpha-mangostin lnenisnadeuluwad macrophage-
like THP-1iag primary human monocyte-derived macrophages (MDM)

4

ﬁﬂiz@uﬁw lipopolysaccharide (LPS) Tun15aAnI5na TNF-OL wae IL-8
vy pro-inflammatory cytokines ¥ uLA 83 AU UNANITANYIVB
Bumrungpert A wagaade (Bumrungpert A, 2010) Viwuﬂﬂﬁgq alpha-man
gostin Wwaz gamma-mangostin Jnnslunsiumssniauluwadunlasnia
RAW 264.7 cells Tagn1sgu sj’jwhuﬂalﬂ mitogen-activated protein
kinases (MAPK) wag activator protein (AP) Lazann1staniaanyad PPAR-
gamma gene $31@¥1% gamma-mangostin Wihtuiiinaste nuclear factor-
kB (NF-kB) uaﬂmﬂﬁ F95n15AN®I1989 Chen L khazmay (Chen L, 2008)
WU ‘1713\‘1 alphaman gostin k8% gamma-mangostin mmmé’ug’qmi
Lang08nvs INOS gene lunsadnaulsiildundn nitric oxide 16 Tnaiilyl
iNafian1uaneanuy COX-2 gene

ogalsfinm ssdusznoudug lumsatnduandulssaeiuguuiu
fifegegnannineilildsunsuenduasuiavdvesasain usnmiean
alpha-mangostin Kag gamma-mangostin aﬂﬂﬁﬂﬁﬂuﬁﬂﬁmﬁiaﬂﬂiaaﬂqwé
NHANITANIADUNT m‘uzr;:ﬁf{Tleéf‘vT']miﬁﬂmqm‘éiumﬁéhumié’ﬂLau
VOIATANANY in vitro anti-protein denaturation fiuseidumnyange
Tunsdudamsideaninvedlusiuvesansainganans nui awnsaduds
nsidganmaeslusiuldnuenduduiigdu (nd g uazas
2561) sauanslunmd 7 wisusemnuaunsalunisdudaeulesd alpha-
slucosidase vasansamfagaieaiu Feldannisatnyaideaiu vesdu
NFUlsIaeRuguuEy (Vongsak B, 2015) Fauanalunnged 2

ndeyatnedull wiud asatadunndulsmetusuuiudangn
fnanmlunsinlu@nuderiiodesanauddelunisdumansainsssum

316
Aa q‘ 4 % gj 1
nflgrssunisdnaulutusaly
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% Anti-protein denaturation

40
*
35
25 S
20
15
*
10 *
I) .
, 1l
0.5 5 10

Diclofenac
(5 mg/ml)

1

Concentration (mg/ml)

A Wil 7 nsmluansanuduiussenineanududuresansatanenuresiu ndulss ane
Wué: T. pagdeni Wag % Anti-protein denaturation mﬂmﬁmiwﬁqwééf’m
NISONLEY WBUAUENTAza1891989 Diclofenac sodium 5 mg/ml (AR A3
AW WagAMY 2561)

1.2.2.4 £in¥a3 (Dill)

inTa1n (dil) FFenainemiansin Anethum eraveolens wuld
ylUlulsemaiiinfienniafoutu suiasemelne gnldlus$ueinis
ogsnvuaziluneunalunisusznausmisvesving fusanine
817U AILATINAMVAIEBEN LAl FI8duau (carminative) ¥Ie433ey
9113 13U MALTILSY (stomachic) e Fredutlaanie (diuretic) 1Ty
Fu saut efinnssenugnilunisiunisaiyivinvesdouuaiise
waziinaanszauluduluidendnee (Jana S and Shekhawat GS, 2010; Al-
snafi AE, 2014) agelsfinu dauaesfiafivnld nieurada wavAnun
drunnifudiuresiiffuainudedndans (seed) filuttfuneussine
Tnwansidudiutsznau Weun Wisfumeussime Wy finundng Ao carvone
ey Ol-phellandren 52U limonene, dill ether, myristicin Faduans
Usznouidulendnwalsinizveanauindans wieuseansdue iy
coumarins, flavonoids, phenolic acids Lag miﬂzjm steroids tJunu

gndludiunisdunissmauiy WaeiinnsAnviandiuves
essential oils fiafnandnTanignidudinisadre nitric oxide luiwadun
TnswWnafinszdudne LPS (Kazemi M, 2015) wioutamainiosluguuuuues
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BN99AEURN 19U TH (ointment) uay Unuarn ilefnwinaresnisan
nsdnavlunyiignindeadildiinnisdniauainnisiaiio MRSA
(Manzuoerh R, 2019) uagnyitgnnszduliiinnisdniauiiganainnisn
formalin (Naseri M, 2012) anuanau egabsiniu dnisfnwilugioe lae
Tdmvesdduuarly lufthsiumniu viied 2 wud ndamslasunsues
findnnnua Bsldandruvesdrdunarlu mugiunmsnninwanasgiu u
svazan 2 §Unv 91ty Sasedu cytokines Tud%uves fid1 C-reactive
protein, IL-6 waz TNF-QL ludsuvesgihoanas iWeiteuiunguilaildsums
VOINNTAALTS D898 BdAsy (Payahoo L, 2014) Fadusndyadiven
sriumsinnssnauiinnanulsludentiues
‘\]’lﬂ“ﬁﬁ]ﬂﬂﬁ%’mﬁu‘ﬁ i grsdunissniauresindandu awnse
danauniefnvidesealdyndau liiflsudianizdiuveaudn e
Fodrinlumaiiuifer Usnadmgauiildsuannamizugn Ssvnansnsa
THduduldud andfindnnruamisadunisnanuasdidaldietu
Tudumassn dvu Tu men Fsdsndeyansinuativayu lunsideads
i Feulafnngusiunissniauvesansatniildanusazdiuvesindan
maly

1.2.2.5 Tutaun (Centella) wazansana ECa 233
Taun (Centella asiatica) ¥3aNleuzenT Tutiun 1WeganaIun

a

unlgusgnauems wisethunlenisenAediulu duszansninlunissnm
WNa U UinunaRaLte uinunalWlng vieuinunandsrse Inoansade
Taun Usgneulddde a1sngu Triterpenoid vanewlin vy asiatic acid,
asiaticoside, madecassic acid kag madecassoside I1NNAINUITEVD Y
Bylka W wagany (Bylka W, 2013) wuiianshungu Triterpenoids Haeiii
n15a319 collagen, cell layer fibronectin wagiAuautRyIonseEdunIs
PRULTUUHA ann1sontaulaegslidudANIeEn

PMNWANUIBYBS Shukla A Lazaeg (Shukla A, 1999) ladin1sAne
a3 Asiaticoside luansadniaun wuinfignilunis¥nwiuna (wound
healing) qyisFun1siAneantindy amisnisenisadne Collagen wax cell
layer fibronectin Tu guinea pig LAEVYNAADY InelY Asiaticoside solution
(20 MWwound) fiaanududu 0.05%, 0.1% waz 0.2% niuay 2 aSady

1981 7 Ju Wisuiungu control group #eazlasunAuinszatseluvwng
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WNAY Nan15ANYINUINNITLY Asiaticoside 0.2% @31IOAAYUINVDILNE
Timde 56% Tutudl 7 wazimde 54% Tufuil 10 Wewleuiunguaiuauld
pg1illydAEYNEDA dauATNTU 0.05% tag 0.1% wuinliflvedAgy
nsadalunisanvuinvesuna wazlunydiduiuimiunuiinisld
Asiaticoside 0.4% @111508am tissue necrosis, infiltration of PMNLs hag
mononuclear leukocytes @Anindlaifisufunguaiuns Snientsinu
unade Asiaticoside sUnuvsN lalldfinansgnuiuseduinnaluden
VOIERINAaDY

INNAIIUITEVBY HOU Q azamy (Qiang Hou ML, 2016) 1adl
n3ANMIgVIUeY Madecassoside Tuns$nwnaalwlvg (bumn wounds)
Tuny Tnen1snnaasld Madecassoside 500 pl masuuukaiuay 1 ads
TneSouflousunismusadie Vaseline wasunafililéunissnw wui
N34 Madecassoside fiusgansninlunissneuwalnlml daeliuaauiu
71 (% Degree of wound healing) 11An311A151Y Vaseline wazwnaiilale
Fun13ine1ogNlted 1Ay N19ata FoudSudl 8, 10 uay 14 waziile
W3suileu madecassoside fiaa1utdudu 1 pe/ml, 10 pg/ml wag 100
pg/ml WU madecassoside AMULTUTU 10 pg/ml Unavs18a519 VEGF
(vascular endothelial growth factor) u1nn31n1195n Y1028 Vaseline
(Control) fausidaluadt 6 Whuguly

ECa233 fin ansadataununsgu (Centella asiatica) Min13
AIUANNTEUIUNITNISHEN vinliansadn Eca233 HUTuuansnay
triterpenoid glycosides 11017171 80 % UtnNoUAIY madecassoside Hag
asiaticoside Tudns1dru 1.520.5 : 1 fdnwazidunsdvnd lnedauided
Anvuariaugnivesansada ECa 233 nuindisluiFosmesanuduas
MsiFoud sufeannsodiunsaunuisalwludfluvymaaeslsd nefinsg
wisndugmaneuen lusuuuuiea Afldrunauansatn ECa233 0.05 %
WU Wfin1slratouteden WALt LANTTELIIAINIINIEVEILNE LHDEN
fdvdAyneadd dnisAnwinuinasana ECa233 lufiiwdsunauiay
Fo¥aluvynaans (Chivapat S, 2011) uifwanis@nwiisuszAnsuaves
ECa233 axdmauindgrslunissunissniaa winsiamndiesosenliiin
Hundnfamifgihedluld uasdndddiedu Ssamnsodesonlddnuae
s Tunsidendetl Feansitazseisuenldneuen viauiuuUsionds 9
Usznouldsieansain ECa233 Wupsdusznoundn waziimunansisuln
anusaldanldaTuariiussansam datiuiinsdnwuazauay
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1.2.3 N1599NUUULAZWAIUIASULNULUZRINTS

Tumswauns Uiyl adesdidedadmunelunisldain
il Usznnle Tumsideadel] fidesadumaiaungmsssuusiuulsimds
Panusaldtiuwnadale

1.2.3.1 YanUnunauazwodwaimieadas

YanDauna (wound dressing) #io Yanusaanidio 14uUnTnuna e
Iglunsauauinung Feanadighendddudiuusenauniolifidhend dy
Alg Tuthgtudmstmuimeluladfitelunissnuuiaunaundu vl
FanUawnanaiegusuu a1uisadenldlanudnvasiasAugunsIves
winunald o175l wound dressing 1ingUszasd Lwaammmmuﬂfmmm
viakea Delinaendenliifinnisiatefisu annisiindensondi
vinkea Hreundesuinunaiinuinusoudne wasdieiuaudguiul
ununald nednune vostanUaunaiindesiidnumey fod

1) @zo1

2) annsaldauduiuiuunusa (rehydrate) Tunsdifiunauis

WIDANALLIA

3) amnsagedLaLiUANaIAnNAT (exudate)ioonunannunals

4) thuareneanusadususenale

5) laviliAansuiaduidlehmsiasuTaniuma

6) liflansanAsednigluuiauna wagliszanaimes

7) NILAUNITINEVBIVINUNE

) liifosAsuTaniunates
) g

10) 59A7 kallng

fnsimuriagUaunalvioglusuunuudz v wiolianunsaus
mselding wazusedslifunsinunameild wiefiagdantauily
oglusUvosTanlaunatiu aedeaiauantiluntsfuriuimnily fenasd
Snwasvanu Lipinski rule of five (Christopher A, 1997) sail

1) fwraluanadosndy 500 Dalton

2) ATEURILA (hydrophobic) wag saulusiu (lipophilic) ¥iaan

Log P =1-5
3) {ifuse hydrogen bond lilAu 5 Wuse AliBidnnseuls
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4) fiWuse hydrogen bond Ll 10 Wuse fianunsasudidnaseu
a
asiwlﬁﬁmmé’aﬁf]ﬁsmaé’mmmmﬁﬁwa&iaﬂﬁ@m%ummu
Rovfay vunefiuiinadudaszarinserfuinude szeznailunisuimsen
sUBUULRULYs wag Auatuisatunisilu barrier BREER DREAY
Epidermis lunsdlvasuaustzunailn Ravtausinunalzagidenalnly
nstestuansiuiflesnniinnisiuasuwlasdnuagnianien nesiivis
Fu Epidermis dwalinsthdsshldietu Seefifominnussqauiu
wgRmdainasdueildseaeifiesiange (non irritate) SvunAINLws
g4 (high potent) Lﬁaﬂ’m@umiﬂamaaam LaziAasaTindu (short
half-life) 1ilednszeznanienoglunszuadon
TnowsunUzRanids azUsynaulusde du Adhesives fotuiidans
PaglunisBafaiiavids msdnmantilunisBanigiaia ldszaneideain
warannsainfuiuiierieastaaulusyuls $u Backing Aeduans
BAYATUVULH UL UL v‘imﬁﬂﬁ{]aqﬁ’umiquLﬁaﬁ’amaaﬂéé’muwaaLLm'u
Wl 611':1smw;umﬁﬂamﬂdasmqjé’wuﬁ@mﬁmﬁwﬁﬁu uareafity semi-
permeable membrane fiia8auANNIsUanddsssrliiduluegis
winngay Insunullsinilauusesnilu 4 vfinfie (Robinson JR and Lee
VHL, 1987)
1) Matrix {uusukUz3ukuy semisolid matrix ﬁuaiﬁgaﬂugﬂuw
11 (solution) n3ouvIURzNOU (suspension) &9 FuNaRA"
Tnemss uazgnunAguiiedu adhesive waw Fu backing
2) Reservoir lusUuuTing1oafsty matrix ussgelusUuuUE
(solution) #38LaIUALABDY (suspension) ka8 la AN
Frntislagnss fengnaniilag semi-permeable membrane
waz adhesive muEdU wazlnTfusety backing AuuL
3) Drug-in-Adhesive Hugduuuiishendrdnnszanedunsnedly
fuu Adhesive Way ‘Ummm%u backing AMUUL
4) Multi-layer Drug-in-Adhesive L‘lJug‘lJLLUUVIﬂmEJﬂﬁﬂﬁU Drug-in-
Adhesive Ao fifed1Aynszaesunsnogludu Adhesive fa
2 %us‘z’fﬁwdw%uﬁugﬂmwﬁguim semi-permeable
membrane wardausIety backing fuUY
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Matrix Reservoir
P pras=ee
Multilaminate

Drug-in-Adhesive

Backing @ Drug @ Membrane  Adhesive " Liner/Skin

A 8 wilnvesuduLUrRiIvMTs (Robinson JR and Lee VHL, 1987)

TanUaunaoanualanuanveve9eIAUseNou 1Y a15Useneu
lalnsmoaasen (hydrocolloid) collagen LHufu nSouUInINaNBMLYDY
TE9) LU Fia (ointrnent) Al (fitm) Ty (foam) leTasiaa (Hydrogel) 1¥u
fu Be¥aqunandiildialulufesnatn lasianig suuuu lelasiea
(Hydrogel) ffinsWanatnvainuanausem laglalasia (Hydrogel) 1Tu
ansUsznounediues N1 elycerin 30 water-based gels pdauluduny
Yan vuna SnmauoFliaruguiuuiaumg (rehydrate) aansnasniudey
Yanldt nglaifiauiauna uay lidu annsaendeneesnunainuinunald
Tnsn1sgaduiiionis wnliifagiune uilivinaneideidofindaund
winzdmsuunaiifivwalidnuin wSeda1sfnnas (The Royal Children's
Hospital Melbourne, 2017)

woAwesTALIToe Teun Polyvinyl alcohol (PVA) (Rowe RC, 2009)
Tnefinmauthiallil
- Nonproprietary Names

PhEur: Poly (vinyl alcohol)

USP: Polyvinyl alcohol
- Synonyms

Airvol; Alcotex; Celvol; Elvanol; Gelvatol; Gohsenol; Lemol;

Mowiol; poly(alcohol vinylicus); Polyvinol; PVA; vinyl alcohol

polymer.

- Chemical Name and CAS Registry Number

Ethenol, homopolymer [9002-89-5]
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- gnslAseasa

—~—CH,—CH——

OH

- 38819478 (CoHeO)y
- y3aluana 20,000-200,000
- AURR (Viscosity)

High viscosity agilinaluanauszanas 200,000

Medium viscosity 2zdlsialutanauszunns 130,000

Low viscosity agilialiianauseanas 20,000
- Usgleaillumandanssa

Polyvinyl alcohol T duasusenaulu topical wag ophthalmic
formulations agldidu stabilizing agent @ %Su emulsions (0.25-3.0%
w/v) Polyvinyl alcohol gelndu viscosity-increasing agent WieLfinAIy
wilalienu Wy fsuemeenn tndiey warlutherdseuunaaud
uagldpuaunisanUdoseuuuoongvtiiu (sustained-release) #1v3y
msuensulseniu wagluiSugmideguuuuusunle  (transdermal
patches) Polyvinyl alcohol @1u13aLAn  microspheres dlowaufu
glutaraldehyde solution
- raBULaT (Melting point)

228 "C (fully hydrolyzed grades)

180 —190 C (partially hydrolyzed grades)
- Nsazany (Solubility)

annsnavanslutuazavaeldtosviollazatsly ethanol (95%)
n1swesenatsazans Polyvinyl alcohol Frldlaensyatensanlung
gauniivios uazlviniiusou (heating) asazaiy 90 C Useuad 5 w1
wazasTdlBuiigumnives
- AUASTILAENNSIAUS W

Polyvinyl alcohol psialuan1izuianaziiu nursuasla aangsn
0819919 figaumndl 100 C uay ameeganniifiguvnd 200 C Fay
Polyvinyl alcohol Famsivlunivusilnadn druarsazane Polyvinyl
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@ d‘a a 1 -y} 1 % 1
alcohol AstAvTun1vuzNUnaln a1u1sanuneasnansauls 91ald
Preservative tilatglitAvasazanglauiuuiniu
- AUUaBnNY

. [ 1aa 1 & 1 a Y d'

Polyvinyl alcohol tuanslifiiiv ldsemeimsnafintuasniemii

AMULYUTUDY  10%  wazlupuudy 7%  dnlglusisunsasdnand
(cosmetics)

a

Tun1sAnwIdeNauwaEuLly PVA Triuse@nsanunniu faeiio

= d‘ a o W 1 a % d‘ = o %
N15ANYUNDUTLLAUASULN UL ULRINLY 111999708 N151U7 PVA UHaunu
NOANDTVUADY LU U8 URY K. Kataria wavAny (Kataria K, 2014) %
NMSHEL PVA $9uAU Sodium alginate Tusnsnaiunediuss PVA : Sodium
alginate 71 8 : 2 (%W/W) lag@nenanenzn1an1enn Kan1suanlasuen

LarNan13in¥INIgen Ciprofloxacin TugunuuiHuwlzianis datansly

AT 9
20 i_
9 /TN
5,20 PN
- / f,f” ~_ % |
= F — -, h'i-.m HH"-\-..
g ] i :"f; Mmhi ..H“HNH'“"*H‘
E 160 I,-“if;_re’f—Fvﬁ. HHH\H H""\-\.‘_i
o ~ /I y, \‘1
E 140 - | 7 —PVYA drug loaded
PVA-NaAl
§1:1=|:r If;,-—" 9
o —Drug loaded PVA-NaAlg
100 . , . . _
: o T 9 1 13
Time (h)

AT 9 NILAPINALUSTBULN—UNITNDIAIUD LK UL UL IIa9199 (Kataria K,
2014)

HANITANYINITNDIAIVDILNULULHINTY WU AStRunedLIueT
Sodium alginate TusiuwUz 30U PVA aetiiumuanisalun1snessa
YouHuLUzAndele ﬁdﬂiugmmuﬁﬁé"sm Ciprofloxacin wazlififaen a9
wandlunnd 10 LagnuIman1sAuANNIsUanUaeyel Ciprofloxacin
wuindewiin Sodium alginate Tuniuwlz $3ufU PVA 111509280013
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UanUanwe ciprofloxacin 19 LagNan135n¥ILNaABLHULUZRINT WU

WNULWUERINTINUNT19LA Y Sodium alginate S7uAU PVA Lagyn

Ciprofloxacin @111508052 8217871 UN1TINYINANINATTLNULU RIS
d' a A = ! 9 v g X

ansauq MuSeuiieulunismaaes dewalviiaameliisivy

=
[—] —
W TN

W

d
—
——

(a)

-4 o
L F

(b)

B L A U
M M U M

Mlean cumulative release (%)
E)
e

—
o]
E
-
-
-
-
-
E
-
-

4 3
Time (h)

AT 10 nsvuananallTeudisunisuanUdesen Ciprofloxacin a1nuRuwUzRINS
PVA (a) thag PVA-NaAlg (b) #1ia1sin99) (Kataria K, 2014)

1.2.3.2 n15Us2 AU UL ULUSRINTY
1.2.3.2.1 Loss on drying (LOD)
mﬁamaaumuﬂmﬂmﬁmme (Loss on drying) ADNIS
AT wmwmuimmmmﬂmmaiﬂ INNTTLMLVDIN 95013
avLnY ma‘lmamammm% Tnetedeatnrutudssneusig 2 d
Ao dwilianutou wavduildduimin wannsmsvineues
i3eaRensTuTiniminansSudy wdevasaenslininudoy
Tnensifiuguunitufiastios aunseiisimdnldfmaudeundas
Sadnimiiniive lunmuanduusinanuty wavuanawailu %
w/w (METTLER TOLEDO, 2017; Pharmaceutical Guideline, 2017)
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1.2.3.2.2 Differential scanning calorimeter (DSC)
Differential scanning calorimeter AataSasdanlglunis

WATIYAT lnen13inAInduaIuToularaungiveans
= a Y A a a

WIBUMBUNUEITUINTFIY Taalialinn15LUREULYAINI9NIEA N
IoMAALl WU N1suasuwan nsidsuantuy Wudy Ineunls
nsuUsiunsaiunIsiUisuLUaIniusouveedns (quduily
waluladuviand, 2017) ludunoun1siATIedias a159eQninauy
a a a a av v a
uezaifleunegaglumnnivaugamaild laeniglumazd
Y a = & a a | ~ Y ~ a P
a1591989F 0 duaueraiiilenan wisldiludidssuiieuniels

ANMTLAYINY

Reference Sample Heat Sink

Heatear
«————— Heat Driver | CPU
c - 1
d ~Thermocoupe |
C Temp. Control
Heat Resistor }
Temp

} ___ | Amplifier |——{_Recording

— Temp. Difference
Thermocoupe (Heat Flux)
Recording

AN 11 LARIUANNI5YN9IUYB4 Differential scanning calorimeter

M53ATEIeEe aansadiasievinasne Tasdl

1. WpTIEviyaraeumal (Melting points)
AATIERAINTOUT N (Specific heat)
AaTzRAmanIans (Kinetics)
3meﬁmmu‘%qm‘§maﬁa@ (Purity of materials)
AATIERANNLENY SRl (Thermal stability)
p1einsiUasuanIue (Phase transition)

AT A S e

Ansgiandundn (Crystallinity)
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8. Awsziansfidvaalasadns (Polymorphism)
1. NM9n WIDAENANU (Desorption/Adsorption)
2. ANsseLrY (Vaporization)
nsuszgndldan awwnsaldiades psC lunsiinsg
Frogramedlues o1 WSesd1e1s fegsasedl 8 fegreslng
wf asBumse Wieuwsinsyitsduuszneuluems

1.2.3.2.3 Fourier-transform infrared spectroscopy (FT-IR)
Juaieallefiiinsziiequainiiionsaaaounivia
functional group Tuluanaans Ainsreflassairaniilodiuld uay
anunsaldlunisiesnenlugsusunals wu nrsmdadiunse
osAusznouly wedlesin mevnUTinamyunuil 1udu
naNN1TUeNLATEIILATIZI B dBvdnnnsYeINITAANALATY
Fedr9na19dunIILIA (Middle infrared region) Uszunau 400-4000
m dleluanaldsundanuanedussddunsisn filanuiaseiy
AUDUBINITEY (Stretching) #3e N13714u (Bending) vasusela
Maudluliana aililuanasinariianisganaunas IR wazd
m'ﬁmﬁammmﬁﬂmmﬁ%@j (Dipole moment) ¥alulang Nty
w3esiloasdn Armnuduuasionuivionue1IAdU (Wave
numben) liduaiuanfuiitsenia “Interferogram” Fslunsas
WUS¥UeY functional group L LAAIAIAINIAGULRNIZAIITY

(Department of Environmental Engineering, 2017)

1.2.3.2.4 Testometric materials testing machines

Tensile machine 1Hula3ssfleiliinamandinisfiuniy
vfansiounssis ndnnisveaaiesie 1Huseds (Tensile force) 7
dutusgsasinaue Aefanegnedn ilvitandnundu aunsevistan
fuumageuia udrduiinanuduiusszning aruiiy
auaion Aldlunisietanluuiasass aftufinldanunsntun
wlasdumiieIansili@ndnnag 1wy Tensile strength, Elongation
at break e Young’s modulus Husu
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1.2.3.2.5 High-performance liquid chromatography (HPLC)
Jupsesdlofldlunisuenarsuanlnserfoanuunnsiaves

§nsnsmdeuiivesansnay vuiansil (Stationary phase) nneld

nsnvalaadeudl (Mobile phase) lagasazgnienaanuily

nandissfu nsiansnanludiegisazanmnsagnuenesnainiuld
wtuegfuanuannsalumadituldfvesansduiumadindoud
viiomlanadl lnvansuszneudilafianansadnfuldfsumandeud
astufazgnuenoonunfeu duasiiniuldliffumaedoud
vidoihiulsftuslansdl  Aazgnusneenuniings Tnsansignuen
aanmiﬁﬁ%gﬂmnﬁ’ﬂﬁzgmmﬁwﬁamaf\ﬁ’@é’wuzg']m (detector)
wardanaiitufinldandnsiatnredidnvanduiia FaziSenin
lasulaunsu (chromatogram) (AUEIMEIAERT UMINEFTI¥AY

d@svan, 2017)

1) wandsud (mobile phase) fvinazatedildlunisvevnde
Lendeene Wumandeuiifidnvasdureavanimiily
n1511a15630819uagfAINara8LU1g stationary phase
dielhAnnszuiuntsuennielunedud

2 fnawwes(degassen) intnAiddanesenia Afeglu
mobile phase Liia sl o0 n1ALd1g column uay
detector

3) Yy (pump) axshmdhdisesavhazans (mobile phase) g
s8UU HPLC dhednsnsaned esanlunisuenatsualy
wAfia HPLC arandendnnisivaveanandeuiiiumansd
fifvuineynadnandsilmnAaanuduniulunislua
izw%u%qaﬁ'mmﬁwﬁmiuﬂwsﬁwiﬁLﬁmﬂawuﬁuqqLﬁaﬁ%
LONYUL L TIA U

4)  duames (injector) vnthdlunisanaisiegiadissuy
HPLC

5  moaul (column) 138 stationary phase ddnwauziduveuds
vielaaiussgseeumadinatsniidnvazidusniunas
vunan lngeunasinanstagyiliiAnnisusnvesansua
luansiegne alRmteyniadanatssuiislusniuay
Fuifaturesmarfilvanudiednsfsenfunnsatuvesans
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99 Tusegafiuniu mobile phase Winlkansimantuen
senaniunazlvasanainaeduiilunafiuansnei

6)  dhnsaiadaa (detector) viwthillunisnsiaindaayias
y03a157ldannszuIun1suen Taenisinauvesdida
Fruaauiu wAsunanTAal A dudygalniuagds
Fuanaluduniosszanana TnawadesUszananadildialy

=l

ADLASR9RTIaM9ans1hilatan (UV detector)

1.2.3.2.6 Scanning electron microscope (SEM)
NA999aNIIAUBIANATOURUUABINTIA (Scanning electron

microscope) s[fﬁumﬁﬁﬂmﬁuﬁwaﬁmqimst'a‘Qqa"maq?iLﬁﬂm@u

(primary electron) desnsnluuuingiideanisdnu villkiAnnns

U

YuiUreIdlannsou dwmaliinnisngnesnvediannseuuuid

N

w1 (secondary electron) uazvinsindidnnseuiivgnesnainiia
¥mg (secondary electron) melsianizaqyainia wlasesnuniu
dynnanm uenaniBidinnseuiivaneanin (secondary electron)
Juinn13n5e139nau dwaliAndyaaudntsd Js@1m1sainse
sInuaroAUsEnaureingladniy (esldRnisndesqanssad

ANEINYIANENT UM INGTEYTNT, 2017)

=e———
electron gun
electron beam
— anode

_ TS

backscattered LS. L

electron detector
<
&
\

magnetic lens

secondary
electron detector
/

specimen J stage

/
[§ i}

© 2008 Encyclopaedia Britannica, Inc.

AN 12 LAASANNISINUTBINADI9aNTIAUBLANATOULUUEDINTIA
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1.3 I99Us2a9AY0IN15INY
1) WlewAsmsadaiunzauianiuiivviosdiuusaysialiliosdusenouia
figmlunsinunssniay
2) Wsuileugvisiunissniavvesansatafivrosduuiazeia Wemansarn
fflgvsAfigalunissunssniay
3) Wlendnsh3udunuuiieannssniauansatinanfivyiosiu Tuguuuuusu
WUgH IS

1.4 YaULYAYBINIIIAY

nsinuluasedl vnisftufedefiviesdu wu duvesdiulsduwnaunald
Janindunys; dn%a1n nn1sugniuuinensdunsd Saniandeddnd innsveaeuluy
veafuRn1Ids afnans naseugvdiunsdniauesansatnduandulssaeiuguy
Ry wazansadiaintan Tunaoanaaes wasluwaduilasvsaudaseauluanaidmune
Wendonduszneuiiiauannsalunsiunissniauiiied nulududely weuvis
N13a3asNMUIITUaNTaNANIN5FIUINTUTIUN ECa 233 BoNWUULASHARLHULUY
Aamtfsanansiifigniffian niouvszifiuqmunimvesindve a anzindvaans
UNNINYIREYTNI, AMLLATYANENT JU1AINTAUUNIINGINY, WAL ANSUNNEAIENT
UAMdBveuLAY Wazanzuemans uvninedoeunlilay Ussmadiu

1.5 Uselgaiifianninazlésu
1) Ieduresansasafifidnsninlunisvenenaneseniioldunan Sasianaisaia
FuINTulssaeiugUURY LazasanainTan
2) iﬁﬁw%’umé’]’uuwLﬁaammﬁé’ﬂLaumiaﬁ’mmﬂﬁ%ﬁm?{ﬂugﬂLLUULLﬁJuLLUSQ'mﬁa
3) ANAVBUNTATEUIUNITUALIDANA LAEANISUL IMHULULRINTIAULUY
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UNN 2
A5N15ALHUNS28

2.1 N15NUAIDE1S

Hulsa aneuduulu (Tetragonula pagdeni Schwarz) lagninuludiuvesdu R
anidestilundeslsd anatunalsd Tu o.ugvu 2. funy3 Tudradousunau we. 2558
Nt shauagondisindawasdududeulvasiiai waesieliaenanadinvie
s Wiulludiiln figumnd 4 ssmeadioa aunitasiluadaluduneusely

AnTan7 (Anethum graveolens Linn) gniiulugasifausuanng w.a. 2558 911
myjtuediasy suarfiile sunethudes Smindiu fegedndanldfumsseyas
fuganineynsuisn uarszysasieg1s No. Phoowieng 7.1 wagiiudiogaital i
AAIVNTVINET AgINeImans unnInerdedesini fegregniiulesniadu 2 duu
dun daudrdumilonu (@duuazly, Aral) wazdiusin (Root) ntuvinliuiuazun
serufiulilufiusis gamgd 25-30 esmwadeaauniazilvatrludunousoly

2.2 M5ENAEIST

Fmsatadu Inenisiduiiuls damidn 10 n¥u wfuduiugng waz than
afnseansazassaueanasos U 200 fadans lnensiwegidieindeugiaiud
49 ﬁqmwgﬁ 40 eerwaldea Wuian 30 und a1ntu ﬁwawaﬁum%mﬁqmmﬁﬁm
ANUL5I58U 5,000 5RUABUNT WA 5 Wil waAuaITazaNed@IUuY kagyinn1sann
FrluduremEneusgimRoIfl LariansaraedIuULYeINSaRaLAaYAS I TN
waznsidnlamigansarasenay wagyinnissemewiangldainuseu wuansana
vewildlunivurdnde fuuas Agaumall  -20 esAlwalloa naenn15IATIZA
(Vongsak B, 2015)

¥msatningan Tnsnsidnegsiuiaasyinldasiden thwein 10 ndu wnadn
A1838 maceration me@vitazany 95% ethanol USunas 200 ml tWJussesiian 5 Ju
N NseaIEIYeasazaty wazyilruianeldanudusiauninagldansaindy
wilm (crude ethanolic extract, Et) F99zuna1ndrumilonu (Ar Et) wazdiusin (Rt Et)
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Mty thansatndild luvhnsadase Tneudaidu 2 @ Tnsatademaia dry vacuum
column chromatographic technique 1ag#avinazane petroleum ether (Et/Pet) uas
ethanol (Et/Et) i mobile phase Lilewzansafinanaadutl a1niu @satailadannis
LonsnoaedutiazgniuylnusfeLa3es rotary evaporator Miliduansarin 1éun Ar
Et/Pet, Ar Et/Et, Rt Et/Pet way Rt Et/Et aﬁaﬁﬁﬂ”’wmgmﬁuﬁﬁqmwgﬁ -20°C Tu
ATUEIATA AULAINADANITILATIZY AI98198715aAR with light protection until use.
Test samples were prepared at 2,000 pg/ml in complete media and kept in 4°C
with light protection.

2.3 MIMzReuTas

Wwaau1laswW1a Murine monocyte-derived macrophage RAW264.7 cell line
1A5U91n RIKEN Cell Bank (Tsukuba, Japan) ¥nsngidsaeadlue1misiass RPMI-
1640 f1UsEnoURIY 3.7 mg/ml NaHCO3 (Wako Chemical Co., Osaka, Japan), 2 mM
glutamine, 100 U/ml penicillin G (Meiji Seiko Pharma Co., Ltd., Tokyo, Japan), 100
Mg/ml streptomycin (Wako Chemical Co., Osaka, Japan) Lag 10% fetal bovine serum
(HyClone, UT, USA) nelsigaungil 37 °C ANMLTY 5% Tianngdl CO, feumsyLadin
Tdnnaeu vnisiivwaddadusininizia Inenis trypsinization #38 trypsin-EDTA
solution (Sigma Aldrich Inc., MO, USA)

2.4 NMINAFBUNEAIUNSINLEU
2.4.1 mMsdusansideanimuedusity (Protein denaturation)
Iumimwaauqméﬁmmﬁé’ﬂLauimamﬁmmmamwmlumﬁé’ué’j\‘i
Protein denaturation @sfauUasunainidzves Williams waz aag (2008)
Faelull ihuansazansBudy BSA (0.2% wAv) luansavane Tris-acetate buffer
(pH 6.8) Usu1e1s 2850 pl Laztinansanatuaintulss nIoasazaivendiluy nie
theauuinildannlassnisdesd 2 Usuns 150 ul wanlddndu deitals
QaUNNITBY UL 20 U9 mmfuﬁmwLLszisluéNmUﬂuqmmﬁﬁ 72 p9AlwalTYE
w20 i wiaksdisliigamniiviosdn 20 wiiitelibuas aandutilutac
mwmju fiRNU81IAAY 660 nm FaELA3BT UV/Vis Double beam spectrometer
(Elico SL-196, Mettler Teledo, Thailand) (28) Afilasnea1utdu %inhibition Tu
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n1sdudanisanazneuvalusiu ieududiniuau tagld Diclofenac sodium

<
SUTGRFHRIPLR)Y

2.4.2 minadauanutunuiaiwag

nsasraaeuanuiufivdotmaduilasnig RAW264.7 Ty tiiesinnis
Aadanan1izilnusauvesansuaday wu amududy sseznarlunisvadey
Lilinasumusenisiaszisuiosnannsaudufiviewad

nsasideuadtduiiwsneiwadlanisin cell viability #2835 3-[4,5,-
dimethylthiazol- 2-yl]-2,5-diphe-nyl tetrazolium bromide method #58 MTT
assay NaUDIa15aNATUIINTULSI wazansaiaindaiiiia 6 fractions (Ar Et, Ar
Et/Pet, Ar Et/Et, Rt Et, Rt Et/Pet, Rt Et/Et) 6o cell proliferation 184 lwaaulas
W19 RAW264.7 Lagns133n mitochondrial dehydrogenase activity s MTT R
vt iduansaesuluufazen (Srkoon P, 2013) e5unensnag fail vi1nas
WNElAswadsIuIL 50,000 Wwadly 100 ul Tu 96-well flat-bottomed plates
wdualug CO, incubator LWuan 1-2 Fluafielfiwadinizfumausmng dos
N Buasnagey 100 ul ﬁﬂmmvﬁwﬁu@m% 3, 10, 30, 100, 300 pg/ml %3
Ol-mangostin ﬁﬂmul,%’u%’ufjm% 1.67, 3.34, 6.68, 13.37, 26.72 ug/ml asluigadi
el reunth a1ntdu shnsualug CO, incubator fadn 48 #alus a1ntiu fis
paAsatanaziiiu 10 pl MTT solution (5 mg/ml in PBS) wazuulug CO,
incubator fiadn 2 Flus WaLAL 100 ul 0.04 N HCL widewly isopropanol
fioaranenzneud formazan MAnTY LLazﬁ']mi’mﬁ"}ﬂﬁ@mﬂﬁuuaﬁmmmm?{u
570 nm ELISA plate reader (Bio-Rad, Richmond, CA) Andileuinunan uiaumian
%viability LiigufuvauAUALTldfinsiAuamegeu Tnoudazaududusi 3
1

2.4.3 MINAFBUNTSEUEIN158E19 nitric oxide

n13a%14 nitric oxide (NO) vawadulasw1a RAW264.7 Hu axgnnsedu
¢ 10 pg/ml lipopolysaccharide (LPS) wagiinsngsiu3unas nitrite (NOs) Faidu
NO product Iugﬂﬁmﬁaﬁ Tuasazany supernatant (Okada S, 1998) gosunala
3179 fedl lunsvageu Wuasainduaindulss Annududu 10, 20, 30, 40
pg/ml %39 @safarnTany ﬁﬂ’;mmﬁ’mﬁuqm% 3, 10, 30, 100 pg/ml vinnsunlug
CO, incubator Wuran 24 Falus 990ty 1y 100 pl supernatant el Unas
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fiu 100 pl Griess reagent (0.5% sulfanilamide, 0.05% N-(1-napthyl) ethylene
diamine dihydrochloride in 2.5% H3POy) Tu 96-well tissue culture plate ﬁyﬂvl,}i
figaungdl 37°C Wuan 20 unit uazaniadinsganaulasiiniueadu 570
Am #281A399 ELISA plate reader (Bio-Rad, Richmond, CA AdladnunA U
Tnevinaualunauauauilifinisidy LPS wazA1uauan IC50 n3e @1 relative
NO production tiguffunguaruaNiilifinsiduaisaaey wie ieuiunsl
11m351U71Y sodium nitrite 1uasu1m351u Tagld Diclofenac sodium Liu

positive control

2.4.4 MSNAFDUNARDIZAU pro-inflammatory cytokines

Tun19Ms19d@0UIEAY pro-inflammatory cytokines ﬁgﬂ%é’ﬁaaﬂmiu
culture supernatant Fiwizidsseadunlasrng RAW264.7 u Siasizsilag flow
cytometry (FACSCelesta™ flow cytometer, BD Biosciences, CA, USA) A7 ¢ YN
»399@9U LEGENDplex™ kit (Biolegend, San Diago, CA) Nan131naed ILATIZY
Inelusinsy FlowJo software (Tree Star, OR, USA)

2.4.5 n1360A RNA LAZN1TNAAUNAADINITHENIDDNYDY INOS wag TNF-Q
gene

2UN15UARID8NTDY MRNA Ty LPS-stimulated RAW264 cells Tiiuna
narsataiidesnismaasufiunlug CO, incubator 1utian 6 42lua uas
Wisuiflsuiusegdildifivasveaeu uardinsisisemaila quantitative RT-
PCR

RNA sanun gnafalaeldyaain RNAiso Plus (Takara Bio Inc., Shiga,
Japan) kag cDNA Qﬂm%mﬂmsﬂ% PrimeScript RT-PCR kit (Takara Bio Inc., Japan)
pugiiovewantug anthnsliased quantitative RT-PCR Tngldganaaou
Applied Biosystems Step One real-time PCR system (Life Technologies, Foster
City, CA, USA) fin Ct vadusiazBuaggnAtuiisuiuan Ct ved B-actin (internal
control) Tnsuanadudn relative gene expressions @ufisunisuanteonidumii
WEUAUTABAAIUAN A1RUVBY oligonucleotide primers Y83 INOS, TNF-OL Lae

B-actin Alalusudded (5sdl
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Forward primer:

Reverse primer:

TNF-Q

Forward primer:

Reverse primer:

B—actin

Forward primer:

Reverse primer:

39

5’-ATCTGGATCAGGAACCTGAA-3’
5’-CC GCCCCATAGGAA-3’

5’- TACTGAACTTCGGGGTGATTGGTCC -3’
5’- CAGCCTTGTCCCTTGAAGAGAACC -3’

5’-TGTGATCGTGGGAATGGGTCAG-3’
5’-TTTGATGTCACGCACGATTTCC-3’

2.5 N3 3eudanUauna (wound dressing) #2833 Film casting

lagUseynAannIswIeuwiuwUzuad Shankar SJ wagae (2015)

1)
2)

3)

\W3Buasazany PVA 8% Ipevinnsds PVA azansluindu
Tanufoundrufeindes Hot plate figunnll 110 sarialdoa
Huan 3l

A9d1sazany 8% w/v PVA Usuns 28 fiadans tudnines tianuseu
flgamgil 75 osrnivaioa

Fawedwes duqmudidivualy ldun Sodium Alginate, SCMC, HPMC
E15 wag Gelatin

ADYNTEANE Nodlwes wrazatnaslulninesde 3.1.3 aglaarswanlu
Tnnesiisl 2 wedwes Tudadiunudududinneiu
sloansnanfuilodontunds W Glycerin 5 % iieldidu Plasticizer
USuUsunstile 40 Haddns udmend tslddunnarudfuves
wHuRdNlAde

wansazaefilausuins 15 fadans aq Petri dish

thluauii§] Hot Air Oven figamgil 50 ssawaldea 1unan 12 Hlus

2.6 M3fadandanUaunaniiaudiiuneniennainnsineauaudABnates

AMENUANILANNIEAIN

1)

AnwANULIAUYRIWNSU MeLAsed Differential Scanning Calorimetry
(DSC) viens33@aUn AN LAY S3uAUIT Fourier Transform
Infrared Spectroscopy (FTIR) wagu1doyanlauifiansataend1sui



2)

3)

4)

Tensile strength (N/mm?2) =

5)

40

wangay lnsuiuiiduiliveaeuazUsznoudie nedlwes 2 wila lng
wispumedues 1 2 ¥iin Tunnududuiis

Anwidnuaigyenienm vesusuLlziwealdainde 3.1 Tae Usuiilu
sheanenn Mduita 1wy mnuSeudsuvesiagUauna ala ioiden
SanUaunaiinndnuaynangnmia

AnunthniinvesTanlausa fein3esds 4 dumis Uszgndannisues
Shankar SJ wagani (2015) ilednLdonTanTaunafifinnunszaives
thwiintios dewaliimaniuauanninléine
ANWIAUEIUNIULTIR F8LA3a9TA Tensile Strength Lila@nwn
AuautRAMUEanguvpIuHuLUERIvils 91989391135%09 Prabhu P
wazAny (2011) logdnuiuianUaunalviinuning 1 lwumung waze
3 uRiung wdaldusads 50 N ludnsni$a 100 mm/min 91niuiauss
warANUEavaEuiuLUzan Wiawen Tensile Strength, Elongation
at break Wa¥ Young’s modulus mmqmﬁﬂmmﬁﬁﬁ

Break force

Initial cross sectional are of the sample (mm?2)

Increase in Length x 100

% Elongation at break =
Original length

Force x Length

Young’s modulus (N/mm2) =

Extension x Area
ﬁmmmmmmmiums@m%’uﬁw (Swelling) UszgnfvIn5ued Shabbir
M uazamz (2017) TastunuildudinIouldauin 2x2 wuRiuns 49
dhoniniSudu mniuvensieasazats Phosphate buffer pH 6.8 88
sowlas Lﬁﬂﬁﬁmﬁ@@eﬁumiazm&%LLNuLLUzmaam’Jm MN13UTEIEUY
flnan 15, 30, 60, 180 wag 360 W1 \leAsuusiaydisian gransazane

duineen treenludaumin udmal Swelling index 31NgA3
(W2 - W1) x 100

% Swelling index =
W1

e W1 Ae witinisusuvasianUaukanauyinnisneai
W2 fig ihninvesianUaunandininndsaingadui
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fnidengnsiidian % Swelling index 10 IloidenisuTanUauna
famnsngaduildd elidandnvmrlumpadunussnuaalds
Anwirnunsifigungfitoaduszorinan 30 Ju $198smuisues
Sarath chandran C wagaaiz (2014) WieidunisdnidonanUnunadil
ATuRsiaR 1wy dnwagmenisawlinBeuuas ligaarutiuanns
Ausnwn Tneiiunailue Loss on drying Lileldengasfiaunsaiv
Snwloluszeziaiu

2.7 mswsendanUaunainlaannnisiaenudqldansaindaun ECa 233 @2833 Film

Casting
1)
2)

3)

5)

6)

7)
8)
9)

WwiauuEsarats PVA 8% Taeviinisda PVA azangluindu
Tanufoundrilufeindes Hot plate figumnll 110 sarialdoa
Huvsan 3 Flu

ANENTaZANY 8% w/v PVA Usung 28 Jaddns Tudnines Tiannusou
flgauvndl 75 sarmivaidea

Fanedwes uqaudidmuald léiwn Sodium Alginate, SCMC, HPMC
E15 wag Gelatin

ADYNTEANE Wodlwes wiavalnaslulninesds 3.1.3 aglaarswanlu
Jnnesnd 2 wedwed ludndruaududufidnaiu Aesquauansle
Fuidlewieiu

R Glycerin 2 N5u WauAY Ethanol 2 Had&ans dioldidu plasticizer
waz Co-solvent anntutildazans ansafin ECA233 iidandeindes
3 4 i

USulsumslile 40 faddns

wansavanefileu3unns 15 faddns aq Petri dish

thluaudig Hot Air Oven figaumgdl 50 sarmiwaidea iunan 12 dalug

2.8 nMsfaaananUaunaildiuysznauvasasanataun lagsinn1sanenaudn

\WanauasAMENUANILATNIEAIN

1)
2)

ANHIANHUZNINENN TRenTuda 2.6 (2)

=S dgj a 1 al & v 1% A & ]
ANEINUNIUDILNUNAN iﬂﬂiﬂﬂ@ﬂﬂ’i@%iﬁ‘ﬁu’ﬂL@ﬂﬁ]ﬁ"ﬂuLLUUZﬁﬂﬂﬂi’]ﬂ
(Scanning electron microscope) NMUUARTLAIBLANATAUTWIA 10.00 KV ‘171

2elz19AINdmy 10.0 mm 1HA1a%vee 35 X 4az 350 X MNAIAL
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Anmthuinaesuduiantaunaduineaiude 2.6 (3)
ANHIAYNATUNLLTIAY IR Ude 2.6 (4)

= o dl ay ] = v v
ANEAITNANAINAUNNNTBN FILLAEINLAR 2.6 (5)

q a

Anmnnsdantlaasansainiaunaindanaunalaailszansasaes Mendes
AC lazAnde (2016)

6.1) thusiuiiduilmsenldannds 3.3 auim 2x2 wufwes Saming e
\w30ads 4 s Tdasly Erlenmeyer flask
6.2) lAnNa15aza18 phosphate buffer pH 6.8 Usu10s 25 fadans Laeg
welue3es Orbital sharker figaunaiivios Tanuusslunisivgi
100 soU/U
6.3) ,iiufIgN9@aNUUSUAS 2 T8anS ﬁLaawh\m Aa 15, 30, 60, 180,
360, 720 War 1440 Uil asly HPLC vial fidasiuuas
6.8) Usegafilaluiasisiusunaendiein3es High Performance
Liquid Chromatography (HPLO) U5z gn@3sn1531n MH.
Rafamantanana uazani (30)lneannyilinnaos fil
e Mobile phase Acetonitrile : water Tugnsrdau lneviuy
gradient
e Stationary phase : Reverse phase column C18 U710 A3
813 250 Taduns wuruaudnaranely 4 daduns
e Flow rate : 1 iadans/un
e Detection : UV detector wavelength 206 WluLunS

A197199 3 LandnaIUTe Mobile phase

U Acetonitrile % Water %
0 30 70
12 100 0
15 30 70
30 30 70

nsAnwnsuanUaeeimeteanainianlaiug 3ngnIaisy
Nenaenly dunaninueidifnme dszeviiainisuanlaoseil
winngan silianhluldlddndudesdavss
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2.9 sdanlinasey

Tunmsnaaesinimaaey 3 uazsesuidu aiede = Andsavumasslae
n1sSeuLiisunaniIImaaatsEnItngunaassiuiaaual 1Uada Student’s t-test way
ANOVA Tneldia3aile SPSS version 17.0 software (SPSS Inc., IBM, US) uazsauiy

o U a

auyfgIuegalidedidnynieaiinnal P-value < 0.05
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U 3
NaN1SNAaRazanusne

3.1 AN INARBUNIONSEIUNTENLEU
3.1.1 wadudanisideaninvaslusiy (Protein denaturation)
nanstudinsideanimuedlusiu bovince serum albumin (BSA) 98915
afinfindaniia 6 fractions fieududuans 62.5, 125, 250 pg/ml uanslunind

12
. -»-Diclofenac
90 -u-Rt Et
Rt Et/Et
80 | -+-RtEt/Pet
-=—Ar Et
70 | e ArEt/Et
g -&-Ar Et/Pet
= 60
o]
=
€ 50
2
40 *
30 b
20
’/// 1
’ T _oozzEEETTT
T
0 ,,__: _____ _E:’::-»' .
0 50 100 150 200 550

Concentration (pg/ml)

AN 13 LEAAINANISOUSINITEANINUBIUSAUTDIATANARNTANING 6
fractions (*, p-value<0.05 ANOVA test)

A15a7ANNTANANNAILITOLUNITTUTINSIF AN TN DL USAUAT LilD
Weuivaisuinsgu diclofenac sodium adugnfnunisdniaungu NSAIDs 9
AT UTUNIAUY 981915AMN LT19TLATILANIIADALAINUIN @15aAANT 6

]
o U =

fractions @unsadussnisideaninasslusiulauanainesiuegedtudny 1Ay
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LUt 250 pg/ml 71 p-value<0.05 s ANOVA test Faiilupinuidudugagni
a ¢ Y Qddy Aoy (% 1 a 6 = o
au30ATIReIstldleendvesansadalisuniunisiasizi laellevi post
hoc analysis Wanud1 ensain Rt Et/Pet daduanunsadudagagai 28.86+6.16%
[ a 1 . . N Yy o < qu Y]
AuanlUA1919 kazAn ICs 989 diclofenac sodium #lgivinazaadutinau
1A 75.96+1.29 pg/ml WiauAwLY WUl @15aiavsdIusIn (Rt) Lavaiumilenu

(Ar) Nafinee Et/Et du Blansgnsainann sauvie asana Ar Bt aae

A15199 4 BLEAINANITOUGINISIELANTINV DI UTAUYBIANTANARNTANI ANULIUIY

250 pg/ml

#15nagau % inhibition ICs0 (ug/ml)
Root part

Rt Et 12.65+0.35 n.d.

Rt Et/Pet 28.86+6.16 n.d.

Rt Et/Et 0.00+1.45 n.d.
Arial part

Ar Et 0.00+0.53 n.d.

Ar Et/Pet 13.80+0.27 n.d.

Ar Et/Et 0.00+0.41 n.d.
Diclofenac sodium 96.76+0.24 75.96+1.29
(positive control)

n.d., not detactable

3.1.2 napUlunyralvad

Tunisnageun N duiumawasulasing RAW264.7 vosa1sannduan
Fulse waransannindann wanslagan % Cell viability fanndl 13 Inswanana
989 a5afnfngavia 6 fractions lunim A wavesansafnduaindulsiuazans
1IM357U diclofenac sodium lun1w B LLﬁ%ﬁﬁU%@ijﬁg Q-mangostin Farduansi
wunnluansadadu Tuam C audidu Faussufisvauinainuiduves o-
mangostin MlFandadiuesdusenevluaisadn vesnaiisieauly Vongsak B
LagAny (2015)
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120
i 7 1
3
80
E ® 10
o
<
3 60 D 0
g 40 A 100
3o
20
° Control RtEt Rt Et/Et Rt Et/Pet Ar Et Ar Et/Et Ar Et/Pet
B C
120 120
100 o 1 il 100 7
80 ] = 80 é
£ £ .
£ 60 :—,‘;50 %
< > |
R 40 R0 ?
>0 20 %
i .
0 0 A

10 20 30 40 60 80 1.67 3.34 6.68 1336 26.72

Equivalentto 60 120 240 480 960
Propolis crude
extract

Concentration (ug/ml) Concentration (ug/ml)
M Propolis ¥4 a-mangostin
[T Diclofenac

AWf 14 wansnannulduiesoaduilasiig RAW264.7 U99a15aiatntaning
6 fractions (A) navesasaintuUIINTULTILALAITUIATFIY diclofenac

sodium (B) WavKaveIEsuUIENG O-mangostin (C)

IINNANITNAADUAINGY AT TUVBIATANATIYARA1UT0 Y TOALA
11NN71 80% Aggniundnyisie auvsAndenatsatianianuduivsewadtes
nindussrvsznavlunisdndularnidanaisadnfisznaaeudelutunaly laun
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ansatadnTanludiuvesddumiofusia 3 fractions e Ar Et, Ar EEL, Ar
Et/Pet innnundudulaiiin 100 pe/ml (ansiuansadia Ar Et flaz@nunfiaudiudu
zjqajﬂﬁ 30 pg/ml iesaniiauduivlndifiss 80% viability fienududy 100
ug/m) ansadaduaindulsafinnududulaiiiy 60 pe/ml waz Q-mangostin 7
anududulidiiy 1336 pg/ml Fadianudududisuirfuasadatuandulsd
480 po/ml Tngazifiuinanududures O-mangostin 74y fANNgUvinEand
ansanaduandulsdinuinduiiviewad Sse1ainanansiduesiusenoudug

meluansanafiviliiinfie nieduasy (synergistic) mnudufivla

3.1.3 HASUEIN15E31 nitric oxide

nan138udan1ad1a nitric oxide (NO) tu anunsataldlaefiuamAinig
Fuda (% inhibition) W38 A1 ICs, 30 A relative NO production n3auslus
Aurafisuivatsazatsuinsgiulaenisastensiuinsgiuils Taensim
WU aunsambaainnisldaisazaty sodium nitrite YUHATEAY Griess

reagent ASLAATIUAINT 14

1.200

1.000 y = 0.0084x + 0.2545
R?=0.9995

0.800

0.600

A570

0.400

LOD

0.200

0.000

0 20 40 60 80 100
NaNO2 concentration (LM)

AMWA 15 wanenI LA IuisuaudNduvesa1sUsznau nitrite Judunasy
Mangsvad NO eldAuinm NO fas1sluanuadulasnig
RAW264.7
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namsfudanisadng NO wesansafnduaindulss uazansadaindanidau
Srduinilomuis 3 fractions LéA Ar Et, Ar Et/Et, Ar Et/Pet wazHaved Q-
mangostin RIS NAYD9d19U191951U diclofenac sodium Fauanslunind 15
Tn8uanIA % inhibition wawA ICso Tum199 5

>
@
(g}

120

-
=]

120

8

-
5

==
|
|
|
|
|
5
@

o e
1
|
|
B

®
s

®

<]

80

60

®Et e

»
S
&=
=]

40

a
&
Relative NO production (%)
3
.
a
Relative NO production (%)

Relative NO production (%)

- Et/Et

© Et/Pet m '. -

20 \
B Diclofenac o—
®-Propolis extract
—&-a-Mangostin (1.67 pg/ml equivalently)

w
S
o
o

-B-Diclofenac —

©-a-Mangostin

o
o

&
0 20 40 60 80 100 [+] 20 40 60 -100 100 200 300 400 500

Concentration (pg/ml) Concentration (ug/ml) -20 Concentration (ug/mi)

AN 16 WEAINANISTUEINITASI nitric oxide (NO) Y9asanANNTaEIUET
AUMLBAUNY 3 fractions LawA Ar Et, Ar Et/Et, Ar Et/Pet (A) @15@na
FUINTULTI(B) HA¥D9 O-mangostin (C) WFBUVIETUINTZIU

diclofenac sodium

ANNNANITNAADY WU @15aNANNTATT Ar Et/Pet HA1U@1U1501UNNS
gugin13asne NO 19 Imedian ICso 1 68.81+1.37 pg/ml lnefiansaninendary Ar Et
way Ar Et/Et tu liwun1sdudannsasne NO waogaln 3980nnmaadnunayadnig
FUTINSLFLANINYDIUTAU FILEAIIUANTIN 4

druasanatuanTulsaty wudn Jdanuaiunsalunisduginisasis NO e
Inadian 1Cso 91 32.59+0.36 pg/ml FeilgnsAninansanainTad Ar Et/Pet Inaiile
Wy UAUATS Q-mangostin F98AT 1Cso 7 4.35+0.28 pug/ml FILUDATUIULE
WBUWNAUUTUNaI99 O-mangostin AN nasanatuaIntulss Ussuu 156

-d'l &ja [ 1 ] d‘ % YY) Y d!
pe/ml Tuvaugiian 1ICs 4 Anlu 5 wivesafilavesansannduaindulss d9919
a d' A < 3 v o dy 1 . dld Qr
Annansaus Milussruseneauluansadaduil Wy Y-mangostin MNgMa U3

1 o ! d‘

AUNN9ENLALIZINTT A-mangostin vanewin wadldndunnuluasanaieendn
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A1519% 5 wan9A1 % inhibition wagAN 1Cs, GUTINISASIS nitric oxide (NO) ¥84

ANSANATUINNTULTI hazaISANANNTaI?

d15nndau AMLTNDY (ug/ml) | % inhibition ICso (ug/ml)
Untreated control 0 100.00+5.63 n.a.
Ar Et 1 99.01+1.90
3 91.23+4.91
10 88.92+3.96 nd
30 80.63+0.65
Ar Et/Pet 1 91.45+1.59
3 90.14+5.62
10 81.52+3.86 68.81+1.37
30 73.55+3.48
100 44.67+0.50
Ar Et/Et 1 94.65+5.67
3 92.25+0.63
10 90.30+2.89 n.d.
30 91.93+0.76
100 89.82+1.17
gsanatuaINTULT 10 96.49+5.77
20 74.26+12.43
30 59.92+4.28 32:29+0.36
40 22.041+2.32
O-mangostin 1.67 97.82+6.02
3.34 66.29+3.05
6.68 16.67+9.63 1.35+0.28
13.36 11.68+20.23
Diclofenac sodium 1 96.54+2.75
3 91.45+2.16
10 84.82+2.16
30 83.38+0.83 160213
40 61.77+4.13
60 23.37+0.71

n.a.., not available; n.d., not detactable
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3.1.4 Nafa32AU pro-inflammatory cytokines

Pro-inflammatory cytokines ﬁgﬂa%f'mLLawé"qmmszjaémIMWW
RAW264.7 29nn13nsefudie LPS Hu ldun IL-1, IL-6, IL-8, IL-10, IL-12, IL-18,
IFN-g, TNF, TGF-b, G-CSF, M-CSF, VEGF, MIP-1a, MIP-2, MCP-1 ﬁqﬁ?u L‘ﬁ@ £33
1AIEAUVDY cytokines wandl Seiinsieszidaemaianis flow cytometry
TneAns1a cytokine array warldauiduiugignuesansataiiftunadudanis
4513 NO 91nm157971 5 wiieldnaaeuna lnasuandlunini 16 lnefiwanivin

2949 cytokine N191523lUA1597 6

LPS (-) Dill Ar Et/Pet Propolis
LPS (+) LPS (+) LPS (+)
5
107 10°% 4 105
e b A el Z
104 1 PR~ oy 4 ) ot i s
E SOESEORE 10| adiiitu 104 [r
3 o SN L < . ,m‘liw“ < % e —— - o
< 103 P R Q. 3 :
< < 1077 % 10
2 2
10 1 104 102
0 04
0
() P P e e ——
c 0102 10 10* 10 012 10 10* 10 0102 10° 10* 10°
. — & PE-A & PE-A PE-A.
4 Sample % Sample % A Sample %
O B Specfmen_l)m_LPSv_OOi.k:s 438 B  Specimen_001_LPS+ 001.fcs 43.8 B Specimen_001_LPS+_001.fcs 43.8
..; B Specimen_001_LPS-_002fcs 37.8 B  Specimen_001_17_003fcs 384 B  Specimen_001_22 004fcs 426
o
5
"6 10°1 . o - 10°% 10°
c——"— - - T : T
q) 104 it 4 A 238 BARS A
Q_ e A~ 104 » (,..:..‘...-:: . 104 B
p; e - - i 3 it
> & 103 LT O : 16
- < [T S a 403 e
i = &
I 02 A w a
1
— 0] 102 102+
o ] g
2 3 4 5 T T T - it o r ~
0 10 10 10 10
PE-A 010% 1% 10* 10° 0102 10° 10* 10°
8 s PE-A PE-
8
| | :;rc,i,:en 001_LPS+_001.fcs :‘6 Sample % Sample %
B Specimen 001 LPS- 002fcs 496 SPeqmen_OOLLPS“OOUus 46 B Specimen_001_LPS+_001.fcs 46
- = = B Specimen_001_17_003.fcs 481 B Specimen_001_22 004.fcs  46.1

PE — Level of cytokine secretion

AN 17 Dot plot L@AIIZAUTDY pro-inflammatory cytokines Tu culture
media YwadulATNIG RAW264.7 NQNNTAULAZHATDIANTANR
{NAana Ar Et/Pet wag asanaduaintulss mewmaila flow

cytometry
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A19197 6 waRIAIFUTDY cytokines Tinsa9lae LEGENDplex™ kit 138381/ uaIn
UUa9a79 (Biolegend, San Diago, CA)

NI9UUY NIDUAY
1. IL-12p70 1. GM-CSF
2. MCP-1 2. IFN-B
3. TNF-Q 3. IL-17A
4. IFN-Y 4. 127
5. IL-1A 5. IL-6
6. 1L-23 6. IL-10
7. 1L-1B

IINNANITNAABINTEAWAANILATNID RAW264.7 A3e 10 pg/ml uaa3n
329U pro-inflammatory cytokines 118999011 WU @15AAAKNTA Ar Et/Pet
AN1508ATEAUNTUAUBY IL-10L, IFN-B, IL-27 way IL-6 1a aswanslunini 17

dnuansanadiaindulsii annsnanszaun1Tuasned IFN-B, IL-27 uag IL-6 16
ae19lsfimN azwudn cytokines Lsdaulianszauas a1afinannn1snlmau

dinduaes LPS Nganiuly inlitldannsovingniresansainlfesnadaian

IL-23 IL-1a [FN-y TNF-a MCP-1 IL-12p70

& 8 8 8

o 8

100 w0t w0 0w 10 1wt o 010 10
PEA - PEA PEA

-18 110 L6 127 I-17A IFN-B GM-CSF

oo * e . Samon

Ma
28
Mas
2
Max
8
Max
8
% of Max
= "
M
¥ 8 8 8 8
Mas
]

NINH 18 Histogram WAAYTZALUDY pro-inflammatory cytokines 11 culture
media 1a9iadNNTATHNA RAW264.7 NYNNILAULATHATDIANTATH)
ANTaND Ar Et/Pet (HUATINRY) WauiunaenaIunn (EuAusa) foe

wAlA flow cytometry
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3.1.5 HAABN1TLENIDDNYDY INOS ay TNF-O gene

PNNANTITIATITNITZAY pro-inflammatory cytokines Tuds 3.1.4 ﬂ?u Tu
N13ANYINAsaN1SLaNIDBNYRY INOS WAz TNF-O gene Lal¥n13nseiuaanu
15919 RAW264.7 ¢ 1 pg/ml tileansgiunsnsesiu deilaesesailunising
110U 1oy Okada S wazAue (1998) LasyinN1IANYIANIZNATDIANTARANN TR
Ar Et/Pet iilpsannsegnavesansatntuaindulssdifismasanisiasest lina
Fauanslunmil 18 Fawudn iNOS gene gndfudanisuantean Tnsmudndn relative
MRNA expression 1838 usInaanated1efivedfay Wiy 0.62+0.11 91 p-
value<0.05 \ileifnansanaindann Ar Et/Pet annanduduans 100 pg/ml uagt

Tug CO, incubator 1uian 12 430 weilsiiunasie TNF-O gene Tun1snaaes

A9
iNOS/B-actin TNF-a/B-actin
1.2 1.2
s 1 S 1
wv wv
O )
08 « < 08
x x
Q (5]
< 06 < 06
Z P
o o
E 04 € 04
Q (]
2 >
E 0.2 E 0.2
Q (0]
“ 0 = 0
Control Ar Et/Pet Control  Ar Et/Pet

AT 19 navesansainindan Ar Et/Pet donsuandeanvad iNOS wag TNE-OL
MRNA expression Tuigadunlasia RAW264.7 finseduseg LPS

(*,p-value<0.05, student t test)
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3.2 HANSLAIENIEAUALKE

M19197 7 wansansensulunseSeuwHuE (% w/v)

Gl FO FO FO FO FO FO FO FO FO FO F1 F1 F1
0 1 2 3 4 5 6 7 8 9 0 1 2

PVA 80 80 80 80 80 80 80 80 80 80 80 80 80
05 10 30 - - - - - - - - .

Sodium

alginate

SCMC - - - - 05 10 30 - - - - - -
HPMC E15 - - - 05 10 30 - - -
Gelatin - - - - - - 05 10 30
Glycerin 5.0 50 5.0 50 50 50 50 50 50 50 50 50 50

Methylen gs gs gs gs g5 gs Qs Qs Qs Qs Qs Qs G5
e blue

Water gs 100 100 100 100 100 100 100 100 100 100 100 100 100

to

MNNERTBLLHUTIANERTIAaDY 12 g TvihmaaAsuldasmsudazvdafiaaiy
WNTUA19 LA Sodium alginate (0.5%, 1.0% wag 3.0%), SCMC (0.5%, 1.0% wag
3.0%), HPMC E15 (0.5%, 1.0% wag 3.0%), Gelatin (0.5%, 1.0% Wag 3.0%) lanauy
PVA 8% WU lduiuiiduifidnuaznauaniiunnsnaiu

Tnogasiivhnisuaudiasd F00 1ugns Control Usznoudenediues 1 vila Ae
PVA 8% dnugninnasidusaziinisnaunedimesdn 1 vda uazidsunlasmnandudy
lAuA FO1 Us¥naumle PVA way Sodium alginate Tumanandudu 0.5 wWeasi@ud (PVA 8%
+ Sodium alginate 0.5%), F02 Usgnaunie PVA way Sodium alginate Tuaa1aiudu
1.0 Wosidusn (PVA 8% + Sodium alginate 1.0%), FO3 Usgnounie PVA uag Sodium
alginate Tumaadudy 3.0 Wasibus (PVA 8% + Sodium alginate 3.0%)

an 3 gnIneaaseinul Usenaunig PVA uag SCMC faududusisgsadl Fos
(PVA 8% + SCMC 0.5%), FO5 (PVA 8% + SCMC 1.0%) wag FO6 (PVA 8% + SCMC 3.0%)

3 gnanAaRaiaN Usenaudie PVA uay HPMC E15 ianududusnagddl Fo7
(PVA 8% + HPMC E15 0.5%), FO8 (PVA 8% + HPMC 1.0%) wag FO9 (PVA 8% + HPMC
E15 3.0%)
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491 3 gnINAavIgATeUTENBUAIY PVA LAz Gelatin Andanduduriag
A9t F10 (PVA 8% + Gelatin 0.5%), F11 (PVA 8% + Gelatin 1.0%) wag F12 (PVA 8% +
Gelatin 3.0%)

3.3 NMsUsziiuAanURnaLazAnENUANILANNIEN WY TEAUALKE
3.3.1 KANTISANBIANYMLNINIBATNVILHUTNANENTNARDY

AN 19 LLammamiﬁﬂmé’ﬂwmzmamamwmaaLwiu?\léuqmmam

mnmﬁmaaam%mLLﬁJﬁ\IéM’T’Jsgmmamﬁy’q 13 g3 WUINgATNIAADIT
Usznaudig HPMC E15 finnnududu 1.0% wag 3.0% wuirfianuluidni Avld
Bou iadutounedwensyaseginuruildumdsaniiouuiud Jiaenades
fUauATevee Bianchia SE wazamz (2011) Aldvnisfnwaudifurenis
W3Ey HPMC/PVA fidndausineg Tnawdeuduansazatonediues 5% w/w wuii
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%

fidndauwas HPMC/PVA 3nnndn 25/75 HPMC aziiinanalalidniuiu PVA fadu
J9fngns FO8 uag FO9 penannsUszdiulududaly

ANWUENIANYANNVDINUTRN Fzdn 15Utz 3 aume Aula Ay
Beudlou uar muduiedontu nuieadadiodioutu PVA 8% (FO0) wuin
dns F11 (PVA 8% + Gelatin 1.0%) wag F12 (PVA 8% + Gelatin 3.0%) da1ula
undign gsfitianalasesassnie F10 (PVA 8% + Gelatin 0.5%), FOT (PVA 8%
+ Sodium alginate 0.5%), FO2 (PVA 8% + Sodium alginate 1.0%), FO4 (PVA 8%
+ SCMC 0.5%), FO3 (PVA 8% + Sodium alginate 3.0%), FO5 (PVA 8% + SCMC
1.0%) waz FO6 (PVA 8% + SCMC 3.0%) ANUa9U

duvesmnuiSsuidloudoisudu PVA 8% (FO0) nuingns FO1 (PVA 8%
+ Sodium alginate 0.5%), FO2 (PVA 8% + Sodium alginate 1.0%) wag FO4 (PVA
8% + SCMC 0.5%) fianuiSeuiiluanniign gasfidaruiSouidousosasnio
FO5 (PVA 8% + SCMC 1.0%), F12 (PVA 8% + Gelatin 3.0%), F11 (PVA 8% +
Gelatin 1.0%), F10 (PVA 8% + Gelatin 0.5%), FO3 (PVA 8% + Sodium alginate
3.0%) Waz FO6 (PVA 8% + SCMC 3.0%) fniainu

wazaududadieatudiodioutu PVA 8% (FO0) wuingns FO1 (PVA
8% + Sodium Alginate 0.5%), FO4 (PVA 8% + SCMC 0.5%), FO2 (PVA 8% +
Sodium alginate 1.0%) uaz FO5 (PVA 8% + SCMC 1.0%) finnanduilaieniy
wnfian grsiidanuduiloeriusesasunie F03 (PVA 8% + Sodium alginate
3.0%), FO6 (PVA 8% + SCMC 3.0%), F10 (PVA 8% + Gelatin 0.5%), F11 (PVA
8% + Gelatin 1.0%) wae F12 (PVA 8% + Gelatin 3.0%) 18816y Fanuin
Gelatin fiAududy 1.0% waz 3.0% fn1ssiufvemediuesiinsinana Petr
dish fininusawey enadinen Shsdnvemediues Gelatin ifiuanndu
visegauniifldlsimanzan v lisnnsszmevesiiazaaiuiuld luana
vosmeamesientuliauysal dwavinliAngrseiinarumuiliasinaue (Xiping
G, 2004)
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3.3.2 HAaN1SANEIANNIIINUVBIANSU A28LATaY Differential Scanning
Calorimetry
nsAneIRaENRnIsUAsUAnULTIRNFaU FuTumdnizyesasu

azvila lnpiasiegnenngg leszvmaweila DSC lanaduansluning 20
way 21

Aexo

T T T d
240 260 280 b 2

STAR® SW 13.00

A 20 nsmluansua DSC thermogram 984 ECa233

Pharmaceutical Chula: METTLER

Aexo
ECA233
e o = r
PVA
7
I E—— —
50 T e —S——— B gl
. O s S
mw = Gelatin
Sodi lg
S —
HPMC
.
/_/ \ E—
- — NE— .
S seMC
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C

Pharmaoeutical Chula: METTLER STAR® SW 13.00

WA 21 n5LERINa DSC thermogram ¥a4 ECa233 haswodluasvuing 199
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Al 20 Snwaus thermogram v83 ECa233 Tuanuaziden 2 mw wuindl
qmwgﬁmsm?{auamumé’wLLf’h (Glass transition temperature, Tg) fiUsza 0
70 DeFwaLTYE JRuniin1svaeufivenan (crystalline melting temperature,
Tm) fiUszana 220 esrwaldea wazloamaiaaesi 270 ssmwaldea

NATl 21 §nwaly thermogram vad ECa233 Wawfisufiu nedwesdue
Tupuaziden 50 mW nuindanudureansine Jeililtaiunsone sty
ALY Tg UU thermogram Ve9a1sm199) ba

TnenuinsIw thermogram 89 PVA il Tm 7 220 ssrnwaides uazd Td
71 300 BamIAITEA N919 thermogram 84 Gelatin figa Tm 7 100 ssAwaITya
Lagdlyn Td 7 230 aernwaidoa n31W thermogram 84 Sodium alginate Ll
anansoueadiy Te AinnuaziBent $9n Tm 7 100 esaiwaidoa uasdl Td 7
210 aer@aLfea N33 thermogram vae HPMC E 15 ldanuisauedtu Te
ArwaziBentl g Tm 90 esaneaida uazliifiugn Td wagns1w thermogram
199 SCMC lslanansaseaiiiu Tg AinuaziBent fian Tm 90 ssrsaifea uazd
0 Td 71 290 osrnwaldea

Aexo

PVA-SCMC ECA 233

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C

Pharmaceutical Chula: METTLER STAR® SW 13.00

JUNMN#N 22 uansa DSC thermogram YaauHulduUsznausle ECa233 uay
WoAOILAM1

o U

NN 22 nFFulianuazd1Ayues thermogram PVA 8gasufiu i

o

=

Tm uwag Td FIUIUDNDIANULYNNUYDIENT AD dns PVA + ECa233, gn5 PVA +

U

Gelatin + ECa233, gns PVA + Sodium alginate + ECa233, gn3 PVA + HPMC
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E15 + ECa233 uag @ns PVA + SCMC+ ECa233 lnggnInausananifandiyn Tm
94 PVA wihifiuudiinsiasuntasiumises Td Tunngasuando

ans PVA + ECa233, gas PVA + HPMC E15 + ECa233 uaz gns PVA +
Gelatin + ECa233 wanafiasin3u FOO, FO7 wag F10 auaiu ﬁammgmﬁmi
WAsuwUas Td getuann 300 ssriwaidea Wy 310 samiwaidoa Seonadwmalit
Annsdansiaeinio

dn3 PVA + Sodium alginate + ECa233 uansfissiniu FO1 uag FO3 dIn1s
WasuuUas Td anasann 310 ssraidea 1u 280 ssrwaiiva deo1adanalyi
Annsaaneildietu

gn3 (PVA + SCMC + ECa233) uansiissiniu FO4 uag FO6 fnsiasuuvag
Td g99u97n 300 asreaidoa Wy 320 esmieailua Feenadmwaliiaans

AaNgRieINIU

3.3.3 HAN1SANEIANEIAUVEIRISU Fa8LA3BS Fourier Transform Infrared
Spectroscopy (FTIR)

ns@nwAMdIf LY SuferIes FTIR a1u1s03nsigsifunctional
group YesanTFBEslFINATAnAunTeUanUdoendsau tieldlunsduves
Tuanatiug lnen1svaaeudl wldasmegaiuaaifien uasansuay dsasdy
asnaNvesAnedmosNTlundsusiuiidy TnsiisuiisuiieAnuaiiulsl
Wi nIen1syinugasenduseninanediues laugain functional eroup
Wasuly FsnsmilalussatizuanmavesnisuanUaeendenu itasninuen
pAuse) Tdnadistl

wlPVA B wr T

e S TN
- T i P 2 e
AR \/v\/ /‘ VTN
70 // \/J \\ /
560 \ / \V/
504 \\ & e
15 | NoAiginate ’
16
144
12—:
10
” 'nvwwwwm\ e —— By
e N N N T s
60 \ // \ (/ i i \ M / { ) . T
\ b 4 v Y vV
“ . P ‘1”/\!
A y

e e e e e e e i

AN 23 Lansan1siuSeuisuuruaulaely IR Spectrum S2ing PVA,
Sodium alginate LAgEATHEALNTEIIN PVA + Sodium alginate auany
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mﬂgﬂﬁ 23 FauansralSeudiou IR Spectrum ¥83 PVA, Sodium alginate

LAzANTHANTENING PVA AU Sodium alginate nuiwedluasgnsnas Aldlunns
WIULHUTRY (Spectrum wduasaavaansIv) liny functional group it
vidouanaslunniy Feasuledn wiuidufindonlnonisnanszving PVA fu
Sodium alginate LiiAnufAsesdeny

PN TS

S e —

i ™ T RN ] ;
" A 7 T an i ol e ad
! A \
@ \ \,
501 \\
7 soG— ,\\ i e
25 ‘. // \
i \ > \ ~
i \ o YA A .,
i / \ /
* oy \~. S \ [\ A / \ g, /
R e \/ ~—
ol
50 FUATSTIE —= S
501 P B4 \ A ~/ L 7
| "R ¥ i - &
401 // \ \ [
= i \ o \/
,/’

Wavenumbers (cm-1)

AA 24 LansnansiUssuisuuduiaulagly IR Spectrum SE1ing PVA,

SCMC LLazqmmamzij PVA + SCMC @nua1au

INJUN 24 FawanswallIeuiieu IR Spectrum ¥ad PVA, SCMC Uagans

NANTENIN PVA U SCMC wudnwediuasansnay nhilunisinseuunuildy
(Spectrum LEua9anva9n M) Linu functional group NuTU UsBwANEALY
LAY Feaguladn wiuilduiwIeulaenisnauiusening PVA fu SCMC la

Waufisesany

- e — |

; B: \ / \N' f\\r\/“ \\ /VA\/"\JV‘

- \ 4 \
“U-H MC /'\ /—\‘

A R . e T A / \

5 W™ 7~ Ll S
= o ‘\\ f/ l\v\f"'\\ r"\//

™ [ — o I =S e J

g . Al \ ATt

ERA A\ 7

# 60 \\\7 /,/ \\ {l

ﬂl - - Do Wa\evmm:: (em-1) I
AN 25 LansanisiuseuisuHuiaulaely IR Spectrum 581319 PVA, HPMC

E15 UaggnInausenIng PVA + HPMC E15 anuaneu
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NN 25 FanansaSeudiou IR Spectrum W83 PVA, HPMC E15 Wag
ANSHANTENING PVA AU HPMC E15 wudmedimesgnsnay Aldlunisinion
WHUAEY (Spectrum tdud1sgaveensIv) luny functional group fiiudu vie
wanesluaniiy Feasulddn unuildufinienlnonisuanfuszning PVA fu
HPMC E15 Liinufisendeny

AN 26 uansnan1siUTsusukHuianlaely IR Spectrum 81319 PVA,
Gelatin LALERINALTENING PVA + Gelatin muany

mﬂgﬂ‘ﬁ 26 FauansmalUSouiiou IR Spectrum 89 PVA, Gelatin Lagans
NAnTEniNg PVA AU Gelatin wuitnediuesgnsway ldlunisinsouuruildy
(Spectrum wdudagauaans1n) liwy functional group Aty ieunneigly
MnAu Faagulidn wiuilduinIoulaenisuaniusening PVA fu Gelatin Ll
Anufgnsesany

Fadunanisnaasuaudifuresdifudasiaies FTIR feuanina
Wisuidioy IR Spectrum vesansifien uavansuay nuimedwesgninay Aty
N19ASEULNUTAY (Spectrum tduA19gARINIINVBILAAEAIN) Lainy
functional group MAiuTua ALY %qaqﬂlé’dwwaﬁma%ﬁmam wamseadu
wiuidulugnsinagiu fanudniu lifeufisederu Giaenndesiuna DSC

Chromatogram
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3.3.4 NANSANEIUIMLNVDILNURAL

A13197 9 LAAIUINRTN (g) VDILHUTAN (n=3)

zjmﬁ Aade + ﬁ’]Lﬁaawummgm
FOO 2.1061 + 0.0732
FO1 2.0637 + 0.0698
FO2 2.0924 + 0.0554
FO3 2.1634 + 0.1723
FO4 1.9420 + 0.0787
FO5 2.1326 + 0.1108
FO6 2.2186 + 0.2028
FO7 2.0705 + 0.0241
F10 2.0484 + 0.0406
F11 2.1846 + 0.0756
F12 2.3708 + 0.0512

MNANTNERsENveuHudL dafeindosds 4 dumis wuigasiid
Adsauuannsgiutiesianfogns FO7 (PVA 8% + HPMC E15 0.5%) 50983170
ans F10 wag F12 auddy daugnsifidndeauunasgiusniianfegns F06
(PVA 8% + SCMC 3.0%) anaiflesunanauniisvasmwedmefuntusuniina
yoswodle$I (SCMC 3.0%) ldadlulugns vilvinannnszuenmsen Uiuns
ansavanefiaouas Petr dish luusazassliiindu Seo1adsmaligns Fo6 e
\Deauunasgusnndige

3.3.5 HANITANEIANNATUNIULIIAY

MIVAdeUANNELLIIRY WeadunisnaaeumuaInTavewHUTdL TN
Rousmnaeuenfiunsevhlafunesfiodls Tnsldusseuniuiiduetnadng i
Tusuidudatu sunsetaduiiduun uddufinArauduiugssninsnnudy
74 (tensile stress) fUANILATEARNULLARAT (tensile strain) lMIRINTAIRAIY
ganguvanuiauludszynaldlunisudeimds IngasiinnsinAivas Tensile
strength, Elongation at break wag Young’s modulus YaINuNaL Ionasad
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A15197 10 wanra Tensile strength, Elongation at break Wag Young’s
modulus VBILNUAF (n=3)

Qmﬁ Tensile Elongation of  Young’s modulus
strength break (N/mm?)
(N/mm?) %

FOO 4.91 + 3.47 60.00 + 5.75 37.07 + 19.29

FO1 4.88 + 0.84 69.74 + 25.96 27.76 + 2.39

FO2 6.50 + 2.33 74.70 + 13.10 30.04 + 5.34
FO3 3.70 + 2.19 16.34 + 10.51 57.2 + 27.86
FO4 598 + 3.56 70.93 + 11.57 3398 + 4.41

FO5 723+ 182 71.60 + 5.85 2578 + 4.28
FO6 7.69 +4.17 2496 + 13.02 2570 + 2.58
FO7 521+ 2.71 68.25 + 19.41 38.626 + 1.70
F10 254 + 0.32 48.02 + 15.37 2777 + 4.16
F11 4.08 + 1.79 66.29 + 22.78 28.57 + 3.58
F12 10.16 + 9.61 53.18 + 25.70 525+ 324

A1NFA1TLEAING Tensile Strength, Elongation at break e Young’s
modulus YeauHUTaN WU gnsiiilen Tensile Strength 3nfigade F12 (PVA
8% + Gelatin 3.0%) 599891178 FO6 (PVA 8% + HPMC E15 3.0%) ludiuvas
qjﬁm‘ﬁ'ﬁﬁﬂ Tensile Strength ﬁaﬂﬁa’jﬂﬁa F10 (PVA 8% + Gelatin 0.5%) 3sagUlel
NSAUNDANDS Gelatin ey HPMC E15 gy ALHUNANTAMNATUNIULTIAY
wnnnslinedwesiiidu PVA afiadien

NavBIN S RunealLesTfiaududusieg nuindlefinusuna Gelatin
ueluAlduag fanausisunuussisldunduluwunuidudunss dunnsidia
U31nal Sodium alginate wuihiduagdanauiRsumunsaidldiianududunis
wAvnAUSINanae 3.0% azvhlvannaduiald



naL@ma Tensile strength (N/mm?) maﬁdﬁmmﬁmgm

20

18

16

14

12

10

Tensile strength (N/mm?)

0.00 0.50 1.00 1.50 2.00 2.50

Concentration (% wiv)

3.00

--8--PVA

—e— PVA+Sodium alginate
PVA+SCMC
PVA+HPMC E15

—e— PVA+Gelatin

3.50

Al 27 nsmluandua Tensile strength (N/mm?2) Guaﬁxlémwiazqm (n=3)

nsuEA % Elongation at break TaIWANUARZEAS

100

90

80

70

60

50

40

% Elongation at break

30
20
10

0

0.00 050 1.00 150 2.00 250
Concentration (% w/v)

AWl 28 N5 luanINa % Elongation at break YINEULAALEAT (N=3)

3.00

--@--PVA

—e— PVA+Sodium alginate
PVA+SCMC
PVA+HPMC E15

—e— PVA+Gelatin

350

63

d1uNaYas Elongation at break nuingmsfilitrnunniigade FO2 (PVA 8%
+ Sodium alginate 1.0%) s098911AD FO4 (PVA 8% + SCMC 1.0%) way FO2 (PVA
8% + Sodium alginate 0.5%) a3UlA31n15iAuNFLBS Sodium alginate, SCMC
TutSnaiiton (0.5 uay 1.0%) awvilfusiuidadaudanguldunndy udnisiy
TudSunadiinn@sife 3.0% vienaidn Gelatin awvhlusiuiiduiinadanguls
Hosauflafieudunedweiidu PvA afiniien Tnensifunedwessinluuiunn

1.0% gyilvnduiianutaveguiniign
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ns1Wua@m9 Young's modulus (N/mm?) uaaw 4 NUAAZEAT
90

80

70
—-e--PVA

60 PVA+Sodium alginate

50 PVA+SCMC

40 PYA+HPMC E15

Young's modulus (N/mm?)

30

—e— PVA+Gelatin

20

10
0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50
Concentration (% wW/v)

AN 29 N5MLERIHA Young’s modulus (N/mm?) vasilduusiazgns (n=3)

LWA¥NAYBIAT Young’'s modulus mmﬁqmﬁa FO3 (PVA 8% + Sodium
alginate 3.0%) 58989U1A® F12 (PVA 8% + SCMC 3.0%) ajulaiin1siiunad
o4 Sodium alginate, Gelatin TuUSunafiuni uazdwmalduduildunusdenis
Wasuulasguisldunndu Wedsuivansuauluasaionty wiansuauiiinig
Buwediued SMC wuinisdaludinaiinnduazdmaliuiufidunustents
Wasuulassuhalsiiosas

uiagndlsfmumsnaaeuluidot wafldfididsauuasgiunneiaia
MnusuidufieFonlusiarads Snafulilussernaiuiuieiy wuildnegns
(Inolawzgnsnnaunediwesluuiuna 3.0%) WewwIeuudninmewusduiid
p1vdmaRenAdeUAmALTEN 9N wluadol

3.3.6 wan1sAnwIALEBNSaluNIgaTUTh

msam%’uﬁwamﬂu?\lém (Swelling) agnnasulnevund1Isazane
Phosphate buffer pH 6.8 a3UUWHUTN AL ntuIut TN e s uA§L
diudu TnsdaduedidudidiousuiminEuusn (% Swelling Index) 1éwanis
NRaBIILEnlUAI3T 14 Fauanana % Swelling Index ¥®3gM3 FOO (PVA 8%),
FO1 (PVA 8% + Sodium alginate 0.5%), FO2 (PVA 8% + Sodium alginate 1.0%)
wag FO3 (PVA 8% + Sodium alginate 3.0%) wu31 tleifinar1uidudunes
Sodium alginate sy dawaliiiofidudnisnesiaunn uansfenisgadui
113y uAinliinarlunisnseudaunsatu lasgns F03 (PVA 8% + Sodium
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alginate 3.0%) ﬁm’iwaﬂﬁ'ﬁ‘ﬁﬁjﬂ a0 w1t 15 Tned % Swelling Index 339.16 +
74.37% wazisunseusa ol wifidl 30

1191589816U % Swelling Index Wu31gas FO3 (PVA 8% + Sodium
alginate 3.0%) & % Swelling Index ﬁﬁﬂ’iﬂqm FO2 (PVA 8% + Sodium alginate
1.0%), FO1 (PVA 8% + Sodium alginate 0.5%) Wag FOO (PVA 8%) snuga1nu

A15797 11 wanana % Swelling Index ¥®3gnT FOO, FO1, FO2 wag FO3 (n=3)

nan (ui) FOO FO1 FO2 FO3
5 4119 + 540 7312+ 15.18 5593 + 1325 282.77 + 67.43**
10 4778 +7.92 7939 +527  91.17 + 2582 325.10 + 67.94**
15 55.00 + 2.83  80.18 £ 8.80  98.31 + 19.46 339.16 + 74.37**
30 48.16 + 1560 74.86 + 11.60 108.07 + 15.90* 288.58 + 35.61**
60 4852 + 731 7277 £4.24 13191 + 9.79** 209.11 + 19.96**
120 53.64 +9.22 106.09 + 14.03* 109.23 + 13.34* 165.04 + 33.09**
180 44.03 +9.70 7724 +7.34  108.16 + 20.95 184.51 + 101.14*
360 3501 +540  6505+9.01  90.85+249  109.09 + 104.00

v o U

* uansnsegafituddayd p -value < 0.05 Luamsmﬂuam control (PVA)

o Q}

** aNsinsagNltudRYN p-value < 0.01 Lmamsmﬂuam control (PVA)

NFIMUERY % Swelling Index $2Wi19 PVA uag Sodiumn alginate

,..
&
2
—
—

=g F00

—— FO1

—
PR
——

FO2
FO2

% Swelling Index
Moo g
F BB s
8 8 3
—_
7
—_—

B~
pS s
w0 |} 3
e
—~—s —

100 150 200 250 300 350 400
Time

AT 30 NIINWARIHE % Swelling Index 5¢%314 PVA tiag Sodium alginate
(n=3)



66

A15197 12 LARIHA % Swelling Index v04gn3 FOO, FO4, FO5 wag FO6 (n=3)

a7 (W) FOO FO4 FO5 FO6
5 41.19 + 5.40 84.21 + 20.46 99.28 + 7.01* 186.36 + 28.41**
10 4778 +7.92 73.90 + 4.57* 101.35 + 9.53** 23933 + 6.65**
15 55.00 + 2.83 81.13 + 3.95 121.53 + 9.08% 298.29 + 40.20**
30 48.16 + 15.60 78.84 + 19.93 131.21 + 17.58** 288.28 + 13.75**
60 48.52 + 7.31 91.29 + 28.84 105.82 + 17.93 329.16 + 114.99*

120 53.64 + 9.22 69.58 £ 1258 96.41 + 13.58 247.52 + 29.21**

180 44.03 + 9.70 66.03 £ 11.92 84.90 + 11.88* 232.37 + 11.50**

360 35.01 £ 540 67.31 + 20.10 84.01 + 15.64* 22594 + 13.17**
* uansnsegnafituddd pvalue < 0.05 LﬁaLﬁauﬁuqm control (PVA)
“* uansnsegnadifddai p-value < 0.01 Welfisuiiugns control (PVA)

NTIMUEARAY % Swelling Index 321919 PVA uaz Sodiurmn Carboxymethylcellulose

——F00

| FO4

-
FO3

% Swelling Index
N oW w
T—
»
—

[ S

—
HHH
HH -

L
by

100 150 200 250 300 350 400
Time

AT 31 NTRARINE % Swelling Index 5£%19 PVA llag SCMC (n=3)

PNAITNLEAAING % Swelling Index Vo3gnT FOO (PVA 8%), FO4 (PVA 8%
+ SCMC 0.5%), FO5 (PVA 8% + SCMC 1.0%) tkag FO6 (PVA 8% + SCMC 3.0%)
wuin eruenududures SCMC wnntu dewalidesdudniswassunniy
Tagnuingas FO6 (PVA 8% + SCMC 3.0%) fimsneswinfifian a undii 60 Tned
% Swelling Index 329.16 + 114.99 waziSuNTEUF 1 W7 120
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Sloi3uadiu % Swelling Index WuUi1gns FO6 (PVA 8% + SCMC 3.0%)
% Swelling Index #1An31gn s FO5 (PVA 8% + SCMC 1.0%) , FO4 (PVA 8% +
SCMC 0.5%) tag FOO (PVA 8%) muaney

15199 13 Wansea % Swelling Index V09gn3 FOO waz FO7 (n=3)

L3891 FOO FO7
(u9)
5 41.19 + 540 84.33 + 35.16

10 4778 £ 7.92 82.42 + 29.56
15 55.00 + 283 62.14 + 14.15
30 48.16 £ 15.60 65.48 £ 22.49
60 48.52 + 7.31 6397 +17.23
120 53.64 £ 9.22 64.26 £ 71.02
180 44.03 + 9.70  52.75 + 10.50
360 35.01 £ 540 46.06 £ 12.11

NFIMUEARAY % Swelling Index 3217919 PVA uag Hydroxypropylmethyl cellulose E15

—a—F00

FO7

4 Swelling Index
]
—
—
i
—

100 150 200 250 300 350 400
Time

AT 32 NIINWARIHE % Swelling Index $8%313 PVA wag HPMC E15 (n=3)

NAIFNT 13 uanina % Swelling Index v83gn3 FOO (PVA 8%) wag FO7
(PVA 8% + HPMC E15 0.5%) Wu31@ns FO7 (PVA 8% + HPMC E15 0.5%) in13



WOIFIFNI1 FOO (PVA 8%) wazwesiaidian o w1 5 lned % Swelling Index

84.33 + 35.16 wazlsUNTOWR oy W7l 10
L1813898761U % Swelling Index wui1gns FO7 (PVA 8% + HPMC E15

0.5%) 1 % Swelling Index fifn31gns FOO (PVA 8%)

A5 14 LARIHA % Swelling Index v¥03gn3 FOO, F10, F11 wag F12 (n=3)

&l (W) FOO F10 F11 F12
5 41.19 + 5.40 106.67 = 4.36* 86.67 + 13.76 123.52 + 46.56*
10 47.78 + 7.92 102.17 + 18.57 98.13 + 30.65 177.90 + 60.93*
15 55.00 + 2.83 15195 + 83.21 108.27 = 49.80 221.38 + 34.70*
30 48.16 = 15.60 158.93 + 30.11* 143,11 + 40.77* 219.18 + 28.25**
60 48.52 + 7.31 117.24 + 38.61 139.97 + 37.46* 232.46 + 31.12**
120 5364 +9.22 101.36 + 18.88* 114.03 + 17.80* 208.70 = 21.26**
180 44.03 =+ 9.70 93.93 + 18.98* 95.70 = 13.91* 215.24 + 22.83**
360 35.01 £ 5.40 85.52 + 17.54* 90.00 = 25.14* 198.33 + 17.66**

* upnsinsagralleddni p-value < 0.05 Wialfigufiugns control (PVA)
“* uaneneegsilidud A p-value < 0.01 Waiguiugns control (PVA)

NTMLEAT % Swelling Index 721313 PVA uag Gelatin

T

- _
- N :
T 1

50 100 150 200 250

Time

AT 33 NTIUARINE % Swelling Index 5$%314 PVA tag Gelatin (n=3)

91NA157991 14 waAAINA % Swelling Index ¥83g%3 FOO (PVA 8%), F10
(PVA 8% + Gelatin 0.5%), F11 (PVA 8% + Gelatin 1.0%) Ltay F12 (PVA 8% +
Gelatin 3.0%) Wui1 Iagwuingns F12 (PVA 8% + Gelatin 3.0%) 1n15Wa3dIA
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an 0 W7iN 60 Taedl % Swelling Index 232.46 + 31.12 wagiFunsousa o undl
120

=) Sb.

o538y % Swelling Index WuIgns F12 (PVA 8% + Gelatin 3.0%)
i1 % Swelling Index N1Ain31gn5 F10 (PVA 8% + Gelatin 0.5%) , F11 (PVA 8% +
Gelatin 1.0%) wag FOO (PVA 8%) Aanu

NF9LEAY % Swelling Index

% Swelling Index

50 100 150 200 250 500 550 400

Time

AN 34 NTLERING % Swelling Index VBIMNUTIRLANTNARRY (N=3)

wuitwedlues Miesidudnisnesiigsiigaiie sodium alginate uaz
SCMC ag sodium alginate fiUasi@uAn1sneiags wasneialasinisd waty
YauzimiuRiinisnseuiiléisinit SCMC Fsorainananuldvuseaniiznse
Sudlosnanansadn ECa233 fflanudunsagou (Sanl O, 2007)

ansiiAN SCMC fimswesnlndifesiu sodium alginate usifinisnosiat
111 warluvazierfuffinisnseudidinin eradewnaneiinvesmedwesnd
ANMUNUADENIIZNTAUINAT

3.3.7 NAN13ANYIAUAIAT

Snwaugmenienm wuiusiuiiduiinnulaanas uieudeudsutiuding
wiloudu wagnuiinisgennuty Wamadumaiuuusiuiiddunndsiululy
uriazgns lnegnsfiiauiBuivaigsde FOO (PVA 8%), FO1 (PVA 8% + Sodium
alginate 0.5%), FO2 (PVA 8% + Sodium alginate 1.0%), FO4 (PVA 8% + SCMC
0.5%) pdrdu Tnenuindedinmsiuaududuremediuefinntu n1siBuma

ALANAY LLamﬁqmﬁ@mmm%uﬂa@aq
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WanUsEnauiu N153LATI9KE Loss on drying (LOD) wuinLilawiuned

¢ a Y Y ° 1 a dy dy = ] ¥ oA a
WD NANULTUTUAT WUNUNTIRAATTUTUNINVULNBINEUNU PVA LLAILUBDLNUAINYU

UUYINDTLULBTUINTUNTANANTUITANAT VTN Gelatin ANANTNTY

UINTUNTAAANUIUILINTY

3.4 wan1saseddanUaunandiunauvasansann ECa233

mn%’amamwmaauLwiu'?\léﬂu%a 3.4 lwienismaaay DSC wag FT-IR wudmn
ﬂwaamaﬁmamu Fanuniules lummﬂgﬂim 13Jm1‘wmil,ﬂaauiﬂﬁaai’lﬂmaiﬂwaﬂ

dunsUsediudnuaigyamenimidesdu wuia HPMC E15 way Gelatin Aiansidud
1.0% wag 3.0% winaubdidniu siliwiuiauliseudeu 39ldidenans FO8, FO9, F11

wag F12 wvinisnaasulutudnld

drudoyan1susziliuauaunsalun1snesilveukuilay wudniuUIuau
wodkesT iU Ardwalunuiduinuansalun1sgadu weeinnTu (3n %
Swelling Index) 3avin1sAntiangnsiinefwmasTinluauduty 0.5% wag 3.0% e

w3suwpuRduLaznaaauluTudaly

AedugnsdFuneaedlude 1 Mdenuvihnsnaaeulutudalude FOO, FO1, FO3,

FO4, FO6, FO7 wag F10

tdl [ a a6 d
f1319N 15 LLﬁﬂﬁqm3@1§U1UﬂW§Lﬁ58NLLE\I‘HW aun

(n=3)

anq FAOO FAO1 FAO3 FA04 FAO6 FAOQ7 FA10
PVA 80 80 80 80 80 80 80
Sodium alginate - 05 3.0 - - - -
SCMC - - - 0.5 30 - -
HPMC E15 - - - - - 0.5 -
Gelatin - - - - - - 0.5
Glycerin 50 50 50 50 50 50 50
Ethanol 50 50 50 50 50 50 50
ECa233 10 10 10 10 10 10 10
Water gs to 100 100 100 100 100 100 100

AUNALYDIENTENA ECa233 (% w/v)
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9157 15 uanagnaiiulumasdsuusiuilduiifldunanvosansadn ECa233
TnegAdeldinsfmdongasiuimnzatlunswionuruiiduitdiunauvosasadn
ECa233 laggnsiivinnisdmidoniivionnn 7 gus Ao FAOO (PVA 8% + ECa233), FAOL (PVA
8% + Sodium alginate 0.5% + ECa233), FAO3 (PVA 8% + Sodium alginate 3.0% +
ECa233), FO4 (PVA 8% + SCMC 0.5% + ECa233), FA06 (PVA 8% + SCMC 3.0% +
ECa233), FAO7 (PVA 8% + HPMC E15 0.5% + ECa233) uay FA10 (PVA 8% + Gelatin
0.5% + ECa233)

3.5 nMsUsziliupuanURlBnatazauaulanIuaiinnennveslanUaunanildiunay
Ya9E56in ECa233
3.5.1 KAN1TANYIANYAULNINNIEATNVDIUHUNAUNTFIUNEN VD TaNA

ECa233
FA00 e FA03 FA04

/ \
i | I
\ _
FA06 FAMO ==

AN 35 uansuruilduiildunanvesansanin ECa233 gninnge

SNV NNANVDILHUN AN 2zin15Usziiiu 3 aufe Aanula A
Seuidlou uay Aududedentu nuirauladedisuiu PVA 8% + FCa233
(FAOO) ‘W‘U’J"]Tg‘jﬁﬁ FAO7 (PVA 8% + HPMC 0.5% + ECa233) lag FA10 (PVA 8% +
Gelatin 0.5% + ECa233) fanulasnniign gnsidanulasesasnde FAOT (PVA
8% + Sodium alginate 0.5%), FAO3 (PVA 8% + Sodium alginate 3.0% +
ECa233), FO4 (PVA 8% + SCMC 0.5% + ECa233) way FA06 (PVA 8% + SCMC
3.0% + ECa233) aud1iu

Tudhwvesmnudsuloudiodlouiiu PVA 8% + ECa233 (FAQD) Wuingns
FAO1 (PVA 8% + Sodium alginate 0.5%), flnrmiBsuilousnniign gnsiiiaanm



72

1S8ULLEUTDIRIUIAB FO4 (PVA 8% + SCMC 0.5% + ECa233), FA06 (PVA 8% +
SCMC 3.0% + ECa233), FA10 (PVA 8% + Gelatin 0.5% + ECa233), FA03 (PVA
8% + Sodium alginate 3.0% + ECa233) hag FA07 (PVA 8% + HPMC 0.5% +
FCa233) auansu

wazaanduiioieatudloiouiiu PVA 8% + ECa233 (FA00) wuiigns
FAO1 (PVA 8% + Sodium alginate 0.5% + ECa233) finanuifuilaidsafuuin
fian qusfiianmduiofioafusosasuifie F0a (PVA 8% + SCMC 0.5% +
ECa233), FA10 (PVA 8% + Gelatin 0.5% + ECa233), FA03 (PVA 8% + Sodium
alginate 3.0% + ECa233), FA06 (PVA 8% + SCMC 3.0% + ECa233) ay FAO07
(PVA 8% + HPMC 0.5% + ECa233)

S o/

3.5.2 nansAneNuURveusuduifldunauvesansann ECa233 daundoq
gansIABianasauLUUdaINgIA
PMNNIFNEURYe N UT AT A uN AN sansalin ECa233 Tngldndas
ﬁ;awﬁﬁﬁaLﬁﬂmamwudaﬂﬂim (Scanning electron microscope) B481La 4
518NATIUTUIA 10.00 kV fi5282%19 10.0 mm waIdenareIdLinnsauuy

WEUARUAASIVENY 35 X hag 350 X Anua9U tonasadl

Mag= 35X WD= 10 mm EHT =10.00 kV/ Signal A = SE1 el Mag = 350 X WD= 10 mm EHT = 10.00 kV Signal A = SE1

AWl 36 LLamé’ﬂwmzﬁuﬁwmLLr;Jw‘/‘\Ia‘uqm FAOO (PVA 8% + ECa233)

um
—
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— Mag= 35X WD= 10mm EHT = 10.00 kV Signal A = SE1 Mag = 350X WD = 10 mm EHT = 10.00 kV Signal A = SE1

AW 37 uansdnuairiuinvoaukuiidugns FAO (PVA 8% + Sodium alginate
0.5% + ECa233)

WD= 10 mm

= Mag= 35X WD= 10 mm Mag= 350X

il 38 LLamé’ﬂwmzﬁuﬁwmLwiu?\lézuqm FAO3 (PVA 8% + Sodium alginate
3.0% + ECa233)

EHT=10.00kV  Signal A = SE1 sl EHT=10.00kV  Signal A = SE1

Mag= 35X WD= 10mm EHT=10.00kV  Signal A = SE1

AWl 39 LLamé’ﬂwmzﬁuﬁwmLwiu?\lémqm FAO4 (PVA 8% + SCMC 0.5% +
ECa233)
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Mag= 35X WD= 10 mm EHT = 10.00 kV Signal A = SE1 Mag= 350X WD= 10 mm EHT = 10.00 kV Signal A = SE1

AW 40 wansdnuEAURUDILHUTISLERT FAO6 (PVA 8% + SCMC 3.0% +
ECa233)

< "5
Ll 0y S &
Mag= 350X  WD= 10mm EHT=10.00kV  Signal A = SE1

Mag= 35X WD= 10mm EHT=10.00kV  Signal A = SE1

AW 41 uansdnuAERURIveWHUTIENgNT FAO6 (PVA 8% + HPMC E15 0.5%
+ ECa233)

00 = . om
— Mag 35X WD= 10mm EHT = 10.00 kV/ Signal A = SE1 —

Mag= 350 X

AWl 42 LLamé’ﬂ‘wwﬁuﬂ’maaLwiuﬂé:qum FAO6 (PVA 8% + Gelatin 0.5% +
ECa233)

wuduHuRduIn vz iuRa LAty 2n3UT 36 uay 39 Geiiregns
FA00 71Usznaue PVA 8% + ECa233 uaggns FAOL fiUsznausig PVA 8% +
SCMC 0.5% + ECa233 fisounndiiuia dsaneinfnainmsfiusufiduiininuus
Auly usiulsifanudungusiniians lneamgluduneunisunsusuiidusanain
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Petri dish #18991n70UWAe 399139 luNuAduLAnTees A lda1u1sauewiule

AgaUan
NFUNKARS NudnwrduLiuEIveLulaunldvindy 9add v Jadin

¥
A a a Y

NnNMsTBIEnmsouULuHUTd azsieuoonun amndndunainanfiuiausiia
fansitlaivilai wu thfu ndweTu Dudu

Snwnganuouilouvosiufuiuidunuiigns FACO Gefidia PVA 3
amiSeuileusnniign sesasne gns FA06 (PVA 8% + SCMC 3.0%) gas FAO1
(PVA 8% + Sodium alginate 0.5%) @n3 FA03 (PVA 8% + Sodium alginate 3.0%)
an3 FAO7 (PVA 8% + HPMC E15 0.5%) gns FA04 (PVA 8% + SCMC 0.5%) wa
gns FALO (PVA 8% + Gelatin 0.5%) Anuanau

3.5.3 NAN1ISANEIUINTNVINUNAUNTd UNaNVDIE158Nn ECa233

¢ Ao Y]

A9 16 LanuInin (g) YasiuNAuTdIuNaNvosasann ECa233 (n=3)

qmﬁ Aady + ﬁhl,ﬁmmummgm
FAQO 2.2295 + 0.2265
FAO1 2.1586 + 0.2181
FAO3 2.2914 + 0.2016
FAO4 2.2259 + 0.4270
FAO6 2.2782 + 0.3108
FAO7 2.3119 + 0.2889
FA10 2.2555 + 0.1467

INANTIUER NI BILH LTSRS d uNaLveanTafn ECa233 §ae
130979 4 dumils wugesiifinnudeauuAansguiosianfiegns FALO
(PVA 8% + Gelatin 0.5% + ECa233) 19983110 FA03 waz FAOL aIuadu diu
ansiANULTBAULAINAIFILINNTgARBEAT FAOL (PVA 8% + SCMC 0.5% +
FCa233) 9191i091191nAUniln U0 INe Ao SN T UALUS U ve e AL e S
321 (SCMCQ) ﬁiﬁaﬂﬂiugm Flnannszuenaeenn Usunsasazansilnden
a4 Petri dish lunsiazasiiannailsvingu svsemsounkuiidyluides Hot air oven
Tuusiazasaa Petri dish Tusuvddsiisnetu arudeuvegoudinaldaiiae
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vauzlvinuseuielauneaniatnans dualvibdavusunialiviniy Jeeadanalv
dns FAO4 flAidgauuinnsguuniae

3.5.4 NANISANEIAIUAIUNIULSIRNIVDHUNAUNT dTunaNVaIa15aNn
ECa233

A15197 17 wanna Tensile strength, Elongation at break e Young’s
modulus VRN UAANATdUNEALYDIETaNR ECa233 (n=3)

gjmﬁ Tensile strength Elongation at break Young’s modulus
(N/mm?) (%) (N/mm?)

FAOO 5.0003 + 1.5962 45.7903 + 8.9064  30.5047 + 2.1151
FAO1 26193 £ 1.0705 51.3370 + 30.2360  37.5473 + 8.5424
FAO3 3.7883 + 3.2958 9.7720 + 8.4380  73.2333 + 22.2909
FAO4 29183 + 2.4215 42.1827 + 11.2538  24.5327 + 6.3472
FAO6 5.3223 + 3.4468 17.2183 + 5.5559 439047 + 8.9027
FAO7 7.3453 + 6.7389 55.0333 + 12.8464 34.7277 + 18.1980
FA10 6.4900 + 2.5543 67.8563 + 4.0430  27.9397 + 7.4972

INNNITILEAING Tensile Strength, Elongation at break Lag Young’s
modulus YesuKLTIAN WU gasiidia Tensile Strength anniigade FAOT (PVA
8% + HPMC E15 0.5%) 5098331710 FA10 (PVA 8% + Gelatin 0.5%) 39a5Ula
ASLAUNOALNDS Gelatin tag HPMC E15 2gVinlAuLAUNANTAMUATUNIULTIAY
wnnnslimedwesiidu PVA afiadien

d1unavas Elongation at break wuingmsiilsiduiniando FA10 (PVA
8% + Gelatin 0.5%) 589a3u1A8 FAO7 (PVA 8% + HPMC E15 0.5%) Way
FAOL (PVA 8% + Sodium alginate 0.5%) ajUlad1n15ifuneadiues Gelatin,
HPMC E15 , Sodium alginate, TuuSunadfitdos (0.5%) azvinlduiuiiduiinaiy
fangulduintu winaduluimadiuindeiie 3.0% awvilduiufiduiai
Saveulddenailodisusunedmosidu PVA vliaifen

LWALHAYBIAT Young’s modulus Mﬂﬁqmﬁa FAO3 (PVA 8% + Sodium
alginate 3.0%) 5898911A8 FA06 (PVA 8% + SCMC 3.0%) a3ulad1n1siiuned
Wes Sodium alginate, Sodium carboxymethylcellulose Iuﬂ‘ﬁmmﬁuﬂﬂégu%
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dwaluiufldumudeninudsundasguialdinndu deisuiugnsaauluase
Pie

uagndlsfmumsnaaeuluidod naldfididsavunasgunneiaia
Mnusuiiduwdeluiozats Sniafulilussesnmuusaty wiviidaunsgas
(nolanzgnsnnauneadwasiutiua 3.0%) WewwSouudninmewusduiid
o1vdmarenmaaeuamaNtEvIsinwluhde il

asuladnnisifuansann ECa233 luudavgnsluiinnuunnaeiuseniing
nouldansann ECa233 fu wasldansadn ECa233 ag1luydAgyneaia

355 Namﬁﬁnmmwmmmm%@m%’uﬁwmLLNuWémﬁﬁdquwﬁmmmiaﬁ'ﬂ
ECa233

15197 18 WansHa % Swelling Index v83gA3 FA00, FAOT wag FA03 (n=3)

U FA0O FAO1 FAO3

5 56.75 + 11.10 71.08 + 5.63 153.55 + 12.81**
10 53.11 + 12.66 78.33 + 9.62 213.14 + 18.78**
15 56.40 + 22.93 78.62 + 9.22 244.99 + 23.92%%
30 57.05+ 1136  88.40 + 11.28  252.92 + 25.12**
60 54.82 + 20.58  86.03 + 18.72 237.35 + 53.47*
120 4587 +20.80  94.90 + 25.21 190.98 + 76.97*
180 45.39 + 12.89 81.14 + 6.09 158.04 + 84.71
360 39.00 + 12.28 70.13 + 9.14 116.12 + 46.56*

* upnansegeslidudAyil p-value < 0.05 Waliguiugns control (PVA)
“* upnsinvegaiitdeddni p-value < 0.01 Waiguiugas control (PVA)
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A5%luand % Swelling Index 521314 PVA iU Sodium Alginate
vasgAsi3uilll ECA233
==FADD
FADL
+—FAD3

—s—
—»—
—

— s

(=]
=1

% Swelling Index
—

-
=]
=]

T T
_’TT 1

SR
50 ll]_ I J_-'_'_‘_‘—'—-—-—

[

._.
.
o M

[, Iy AP S

100 150 200 250 300 350 400

Time
AT 43 NTLARINE % Swelling Index 5$%313 PVA AU Sodium alginate 494
gnsenTundl ECa233 (n=3)

INATNAAINA % Swelling Index ¥o3gns FAOO (PVA 8% + ECa233),
FAO1 (PVA 8% + Sodium alginate 0.5% + ECa233), FO3 (PVA 8% + Sodium
alginate 3.0% + ECa233) nuin wiewfiumnududuves Sodium alginate unau
dwalwiiledifudnisnesiuiniy @m%’uﬁf’mmﬁu lagans FO3 (PVA 8% +
Sodium alginate 3.0% + ECa233) ﬁmiwmﬁﬁﬁqw ou uifi 30 Taed % Swelling
Index 252.92 + 25.12 uasi3unseusa as wiif 60

Taendlodedisiu % Swelling Index WUd1gns FA03 (PVA 8% + Sodium
alginate 3.0% + ECa233) &l % Swelling Index #ifin31 FO1 (PVA 8% + Sodium
alginate 0.5% + ECa233) ag FOO (PVA 8% + ECa233) auannu

Wud%ﬁam%mﬁwqmmm Sodium alginate 0.5%, 1.0% waz 3.0% nau
Fnaslden (FO1, FO3) Wisuiisutundslden ECa233 (FAOL, FAO3) wusidlevi
mslden ECa233 wdaziidn % Swelling Index flanasdlowsuiisutunislild
81 AAEAUNITNAADIVDY K. Kataria Aldviants@ne Degree of swelling U84
PVA-NaAlg tUSuULsufiu PVA-NaAlg (drug loaded patch) wud1 % Swelling
Index PVA-NaAlg fiA131nn71 PVA-NaAlg (drug loaded patch) wansfianslaen
VA % Swelling Index fAanas
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mswﬁ 19 wanang % Swelling Index 183gn3 FACO, FAO4 ey FAO6 (n=3)

Sl Swelling Index (%)

(W)
FAOO FAO4 FAO6

5 56.75 + 11.10 71.71£17.62 253.42+31.90**
10 53.11 £ 12.66 88.31+13.47 289.56+23.06**
15 56.40 £ 22.93 78.30+33.25 288.49+47.17**
30 57.05 + 11.36 84.35+30.46 302.51+£49.42**
60 54.82 + 20.58 77.82+22.56 306.36+74.85**
120 45.87 + 20.80 72.80+18.11 282.30+56.45**
180 4539 + 12.89 72.75£23.47 304.72+128.96*
360 39.00 £ 12.28 68.19+24.11 235.42+51.05**

|
o w d

* upneinaeaiidydAyi p-value < 0.05 Waliguiugns control (PVA)

]

o w =

“* uanansegelitedAgi p-value < 0.01 Waguiugns control (PVA)

v

A5%luand % Swelling Index 32WI14 PVA fiv Sodium Carboxymethylcellulose
vasgasiiuilll Eca23s
=C=FADD
o—=FAD4

4 FADG
: I |
2 }
S 1
E j
w0 T ]
e !

100 150 200 250 300 350 400

Time
Al 44 nswluansua % Swelling Index 521379 PVA U SCMC maaqmﬁ'}%’uﬁ
i ECa233 (n=3)

INAITILEAAING % Swelling Index UB9gnT FAOO (PVA 8% + ECa233),
FO4 (PVA 8% + SCMC 0.5% + ECa233 ikay FA06 (PVA 8% + SCMC 3.0% +
FCa233) nui derinaududures SCMC innTudwaldiiesifudnisnessa
1NTU gAdUEIIINTU Tegns FA0G (PVA 8% + SCMC 3.0% + ECa233) in1s
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U aa aa

WosFATan o u1ifl 60 Laedl % Swelling Index 306.36+74.85 Lagi3unsous
U U7 120

ile38sdiu % Swelling Index 1U31gAs FAOG (PVA 8% + SCMC 3.0%
+ ECa233) | % Swelling Index 1fin31 FO4 (PVA 8% + SCMC 0.5% +

ECa233) wag FOO (PVA 8% + ECa233) snuannu

A58 20 UARINA % Swelling Index ¥83ens FAOO ag FAO7 (n=3)

1380 Swelling Index (%)
(u9)
FAQO FAQ7
5 56.75 + 11.10 71.83+23.23
10 53.11 + 12.66 67.92+15.29
15 56.40 + 22.93 71.98+17.52
30 57.05 + 11.36 81.33+27.42
60 54.82 + 20.58 62.713+29.82
120 45.87 + 20.80 53.34+31.55
180 45.39 + 12.89 55.87+30.09
360 39.00 + 12.28 52.01+27.88

INATILEAAINE % Swelling Index U¥B9gA3 FA0O (PVA 8% + ECa233)
ez FAO7 (PVA 8% + HPMC E15 0.5% + ECa233) W‘U’J'%jm FAO7 (PVA 8% +
HPMC E15 0.5% + ECa233) fin13weasdanndn FA0O (PVA 8% + ECa233) La
wowAiign a1 Ui 30 Tnedl % Swelling Index 81.3327.42 uaziFunTous ol
wfifl 60

1383817 % Swelling Index WuUi1gns FAO7 (PVA 8% + HPMC E15
0.5% + ECa233) i1 % Swelling Index fiAnd1 FAOO (PVA 8% + ECa233)



A5luaRd % Swelling Index 321374 PVA AU Hydroxypropylmethyl cellulose E15

4 Swelling Index

@ ™

g ]
o

vasgnsiFuild Ecaz33

100 150
Time

—o=FAQD
o—FAQ7

81

NN 45 NmlLanaNa % Swelling Index 551919 PVA i1 HPMC E15 184

ANSUNNECa233 (n=3)

AN519T 21 UARIHE % Swelling Index ¥83gA3 FA00 wag FA10 (n=3)

U FA00 FA10
5 56.75 + 11.10 71.99+8.75
10 53.11 + 12.66 81.32+12.95
15 56.40 + 22.93 78.37+23.22
30 57.05 + 11.36 92.19+25.55
60 54.82 + 20.58 87.30+34.75
120 45.87 + 20.80 72.80+24.97
180 45.39 + 12.89 70.87+27.05
360 39.00 + 12.28 69.64+21.83
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A5%luERd % Swelling Index 3=WI14 PVA fiu Gelatin

vasgnsiFuild Ecaz33
——FAOD

+=FALD

% Swelling Index
-

50 100 150 200 250 300 350 400

Time

AT 46 NTuARINE % Swelling Index 521319 PVA fiu Gelatin VBIFATHITU
13l ECa233 (n=3)

INRITLFAING % Swelling Index ¥89g7T FAOO (PVA 8% + ECa233),
FA10 (PVA 8% + Gelatin 0.5% + ECa233) Wua1 ans F10 (PVA 8% + Gelatin
0.5% + ECa233) fin1swesiifindn FAOO (PVA 8% + ECa233) uazwassniiian o
w7l 30 Tnedl % Swelling Index 92.19 + 25.55 uazi3unsousi s Wil 60 Tne
1{lo1389816U % Swelling Index WU31gn3 FALO (PVA 8% + Gelatin 0.5% +
ECa233) § % Swelling Index 7iAn31 FA0O (PVA 8% + ECa233) sugdsiu

N3MMUEN % Swelling Index YagAsMFUIEl ECA233

—e—FADD

200 FAD1
FAD3

250 —e—FAD4
—e—FADB

200 ———FAD7
—e—FA1D

% Swelling Index

50 100 150 200 250 300 350 400

Time

AN 47 n5LERINA % Swelling Index VoW ANanTATaNTaln ECa233
Wudiusenau (n=3)
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9n5U7 47 agUlddusiuiiduiifdrunanvesnediuesdsin (Sodium
alginate, SCMC, HPMC E15 wag Gelatin) 9vilikduisuiinuausalunisge
Fuiuasnast IEunnusuiduidud PVA 1ilssedaiien Tnenuin nsld
SCMC 3.0% Sarwannsalunisgaduiildinniian sesawmnfe sty Sodium
alginate 3.0%

3.5.6 nan1sAnwN1sUanUdeasanataun ECa233 vasunuau

nnsfnyinsanUdesansarin ECa233 nuiuflduiiiniouvia 7 gas
Falun1snndeuiaz@ne1USutames Madecassoside wag Asiaticoside day
asdfyiieangn’d Tneasfinniuduiduldasluansazats Phosphate buffer
pH 6.8 WiBUAUINITUENADALIAT mmfmﬁuﬁaasmaaﬂmﬁnawmS] ualy
ArsrevinUsinaansadalagldinaia HPLC SwadildarTuitndufiuilgnsm
(Area Under the Curve) U84 Madecassoside iag Asiaticoside

c
4357
4838
4888

140
120 4
100
80+
60

40

5 10 15 20 25 mie

ATNY 48 LaAIRI9819 Chromatogram vosasanauaIun ECa233

31NJUL19RAU NUTiAYEY Madecassoside wanailaatusyana 4.357 Ui
AU Asiaticoside baAINANLIANUSEUN 4.888 Lagvd 2 A @1U1S0LENDDNANN
Auladaiau wazilodndans Standard U949 Madecassoside, Madecasic acid,

4
v A

Asiaticoside wag Asiatic acid LAAINANINNIZAIL



84

mAU 3
400~
300+
200
100+
o atin > S ¥
T T T T T
S 10 15 20 25 m

AT 49 LARIRIDE1Y Chromatogram 84 Madecassoside

mAU °
700

600~

400 —
300
200
1 M
0
T T T T T
5 10 15 20 25 mit

AN 50 LanIAI8819 Chromatogram ¥8¢ Madecasic acid

mAU g
900 ¥
800
700
600
500
400
300
200
100 +

5 10 15 2 2% i

AT 51 LaEnIRI0819 Chromatogram U89 Asiaticoside



700
600
500
400+

3004

A |

T T T 7 T
5 10 15 20 25 mir

AN 52 LanRl9819 Chromatogram U84 Asiatic acid

AN519% 22 wand Retention time ¥89 Madecassoside, Madecasic acid,

Asiaticoside wag Asiatic acid

ans LA (W)
Madecassoside 4.362
Madecasic acid 7.676

Asiaticoside 4.906
Asiatic acid 8.812

85

T uANNETENS 7 gRs WetiudATIeif A1MlAa N HPLC Chromatogram

U 1A Miuansazatesineeng IANamINnI919Asl

M13199 23 wanituilang i Madecassoside ¥@3gns FAOO MLa1sinee)

LI FAQO

Wi | o2d T Wi e
15 89.0 116.3 92.7
30 121.2 161.2 112.4
60 155.9 202.8 119.9
180 154.9 190.4 113.8
360 166.8 183.6 104.8
720 145.8 164.9 103.6

1440 131.9 159.6 93.3
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M19197 24 wansulans W Madecassoside ¥83gns FAOL Uag FAO3 71L3a1en4Y

nan FAO1 FAO3
Wi [ 0231 &2 eifs | il ekifi2 e 3
15 | 1032 1290 1150 | 764 747 1136
30 | 1513  164.7 1572 | 1154 1303  134.2
60 | 2055 1704 1636 | 1765 1779  148.7
180 | 1971 1406 1457 | 1716 1919 1477
360 | 1864  128.6 1344 | 1542 1889 1356
720 | 1632 1137 131.8 | 1426 1640 1349
1440 | 1493 1069 1199 | 1290 1625 1143

M13199 25 wansiuiilang i Madecassoside ¥8gns FAO4 uag FAO6 7iaan

A9
& FAO4 FAO6
Wi [231 oZfis  ehifis | ki1 a2 el 3
15 | 1216  117.8 1203 | 1102 800 731
30 | 1664  181.1 1421 | 1541 1334 810
60 | 1965  184.0 1574 | 1700 1512 959
180 | 1705  157.1 1562 | 1400 1457 996
360 | 1515 1471 1492 | 1185 1398  90.7
720 | 1359 1317 1415 | 1097 1263  89.1
1440 | 1248 1164 1326 | 1011 1247 728
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M19197 26 wanaiuilang i Madecassoside ¥8egns FAO7 wag FAL0 7laan

A9
nan FAO7 FA10
Wi [ 2 WS ek | a1 ebi2 el 3
15 1122 1096  123.7 763 1016 625
30 134.0 1335 1411 984 1379 1112
60 1683 1802 1721 | 1561 1821 1520
180 | 1407 1900 1834 | 1830 1847 1786
360 | 1294 1931 1730 | 2001 1776  159.2
720 | 1166 1916 1587 | 1812 1745  159.1
1440 | 1070 1761 1473 | 1672 1580  144.4

alanunlansivvesudaziial weazd1su azinisaruranaulutdu
USununvantasgaanuilaewisunu Standard Curve 994 Madecassoside lana

% Madecassoside release #41)

A15199 27 a3 % Madecassoside release ¥83gn5 FAO0 LIa1n4 9

a1 (W) aded 1 s 2 s 3 Aade
15 28.93 47.48 47.09 41.17 + 10.60
30 ar.77 76.75 66.28 63.60 + 14.68
60 66.89 102.38 73.39 80.89 + 18.90
180 67.80 97.24 69.09 78.04 + 16.64
360 73.86 92.82 61.65 76.11 + 15.70
720 63.58 81.90 60.15 68.54 + 11.69
1440 55.59 78.05 52.01 61.88 + 14.11
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A1319% 28 Wane % Madecassoside release V83gMT FAOL AR

987 (‘Ll’]ﬁ) ﬂ%ﬁﬁl 1 ﬂ%ﬁﬁl 2 ﬂ%’lﬂ‘i‘?‘l‘ 3 F]IWLQ%Q{‘EJ
15 26.79 66.23 36.31 43.11 £ 20.58
30 47.19 96.05 57.81 67.02 £ 25.70
60 69.22 101.93 62.11 77.75 £ 21.24
180 67.67 81.77 54.45 67.97 + 13.66
360 63.36 71.89 48.84 61.36 + 11.65
720 54.23 61.00 47.30 54.17 + 6.85
1440 48.25 55.50 41.96 48.57 + 6.78

M1519% 29 Lena % Madecassoside release U83gn5 FA03 71La16n99

nan (i) edadt 1 afafi 2 add 3 Aade
15 2091 13.98 51.95 28.95 + 20.22
30 41.20 33.56 69.31 48.03 + 18.83
60 71.86 50.84 79.67 67.46 + 1491
180 71.85 56.75 79.77 69.46 + 11.70
360 63.36 56.13 71.96 63.82 + 7.93
720 57.16 47.78 70.89 58.61 + 11.62
1440 50.22 46.62 57.65 51.50 +5.62

M191991 30 LAR9 % Madecassoside release Vo3RI FA04 a5

nan (Wil ased 1 aSefi 2 adedi 3 Aade
15 32.21 46.74 50.51 43.15 + 9.66
30 51.00 85.20 67.10 67.77 +17.11
60 63.19 89.57 76.92 76.56 + 13.19
180 54.65 74.94 76.93 68.84 + 12.33
360 47.02 68.28 72.84 62.71 = 13.78
720 40.83 59.39 68.09 56.10 + 13.92
1440 36.36 50.32 62.61 49.76 + 13.13
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A1319% 31 Lane % Madecassoside release VB3N FA0E PR

e (U9) Afadi 1 afedi 2 a3 Anade
15 43.07 37.86 33.80 38.24 + 4.65
30 70.88 83.54 43.09 65.84 + 20.69
60 81.65 101.17 56.05 79.62 + 22.63
180 65.71 97.91 60.13 74.59 + 20.40
360 52.45 92.85 52.95 66.08 + 23.18
720 46.61 81.69 51.02 59.77 £ 19.11
1440 41.44 79.55 37.32 5277 + 23.28

M191991 32 LAR9 % Madecassoside release VB3R FAO7 Masin9e)

387 (‘Lﬂﬁ) ﬂ%ﬂﬁ 1 ﬂ%’jﬂ‘ﬁ 2 ﬂ%’jﬂ‘ﬁ 3 ?’hLQ’gEJ
15 aa.37 34.67 45.76 41.60 £ 6.04
30 60.07 48.20 58.15 55.47 £ 6.37
60 80.16 70.08 74.42 74.89 £ 5.06
180 66.31 76.17 81.34 74.61 + 7.64
360 58.78 771.92 76.57  71.09 £ 10.68
720 51.14 77.36 68.97  65.82 + 13.39
1440 45.22 70.33 62.67 5941 + 12.87

M1519% 33 U9 % Madecassoside release ¥83gn5 FA10 AIa1An99

987 (‘L!’]ﬁ) ﬂ%,jﬂ'ﬁl 1 ﬂ%’j\‘i‘ﬁl 2 ﬂ%’jﬂ‘ﬁl 3 ?’1’][@38
15 20.57 32.85 16.67 23.36 + 8.45
30 32.62 52.76 45.14 43.50 £ 10.17
60 60.60 75.18 70.05 68.61 + 7.39
180 75.44 78.10 86.69 80.08 + 5.88
360 84.50 74.82 77.06 78.79 £ 5.06
720 76.25 73.08 76.14 75.15 + 1.80

1440 68.94 65.10 67.95 67.33 £ 1.99




90

31NUeLA % Madecassoside release UVBIARLEATAITUNIAINNGY WU

19093817 180 W USuaw Madecassoside Moanundusunaanasainainey

wih waziuwilduanaaseslionaiiiuly Asiudeyaves Asiatocoside FaAu
= Al o &
HADIWNN 180 Fiail

M19197 34 Lanaiuilansam Asiaticoside ¥agns FA00 Mlaansinge)

L3891 FAOO

(i) afadt 1 adadl 2 adadl 3
5 74.8 88.5 73.6
30 93.8 122.4 87.4
60 120.7 156.2 93
180 120.4 160.8 98.6

M13199 35 uanituilansml Asiaticoside ¥e3gns FAOL uag FA03 MLIanminee

L3R FAO1 FAO3

Wi [ Zd phfs ehiia| ehii1 k2 el s
15 76.9 100.5 004 | 577 612 885
30 124 1308 1283 95 1303 1125
60 165.9 1402 1401 | 1462 1496 1262
180 168.5 1253 1346 | 1431 1707 1318

M13199 36 uwanituilanswl Asiaticoside ¥e3gns FAO4 uag FA06 MLIa6ine

& FAO4 FAO6

Wi [oZd1 4o asefi 3 | adii 1 edefi2 el 3
15 | 938 89.8 916 | 894 637 584
30 | 129.4 144.7 1193 | 1228 1112 742
60 | 157.4 159.1 1355 | 141.1 1288 864
180 | 147.4 140 1395 | 1403 1309 912
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M19199 37 Lanaiuillansm Asiaticoside ¥a3gns FAO7 wag FALO L3anei199

nan FAO7 FA10

i) 257 pfafi 2 e%iiis | efii1 el 2 edait 3
15 | 913 86.9 95.5 607 698 413
30 | 1033 112.6 120.1 778 988 785
60 | 1339 142.2 1424 | 1127 1316 1109
180 | 116.6 161.1 161.8 133 1546 1434

Walenunlansueaudaziian usazed1su aziiniseusnauluiduusunaun
Jandassnanulasiisuiu Standard Curve U84 Asiaticoside taNa % Asiaticoside

release #4il

A15199 38 A3 % Asiaticoside release Y0983 FA00 7IA16N4 9

nan Al pdifi2 eddia Aade
(u1) 1

15 21.3082 35.1505 37.9967 31.49 + 8.93
30 329656 59.8760 54.3188 49.05 + 14.21
60  47.8529 83.4779 60.7713 64.03 + 18.04
180 48.8230 88.1993 66.5924 67.87 + 19.72

M15197 39 Wana % Asiaticoside release 104gn3 FAOL 71LIa161499

nan Adii 1 eSel 2 aded 3 Aade
(W19)
15 181572 543566 29.9529  34.16 + 18.46
30 39.6015 835177 525207  58.55 & 22.70
60 589855 93.2004 60.4148  70.87 + 19.35
180 61.5119 81.6146 57.9900 67.04 + 12.75




A15199 40 a3 % Asiaticoside ¥BIgRT FAO3 LIa91199)

DAY ASI 1l ASI 2 Asan 3 ANRAY
(W)

15 123703 10.3205 43.4704  22.05 + 18.58
30 32.9297 37.4833 66.1340 4552 + 18.00
60 61.3579 46.9464 78.6209  62.31 £ 15.86
180  61.8805 555770 839738  67.14 + 1491

A15199 41 Ueana % Asiaticoside ¥8IgAT FAO4 MLIa91199)

A1 ASI 1 ASII 2 ASIN 3 ANRAY
(W)

15 33.4418 36.3004 40.9369  36.89 + 3.78
30 56.0664 749978 63.9405  65.00 £ 9.51
60 73.3527 87.2496 77.0568  79.22 £ 7.20
180  69.0043 755480 80.8287  75.13 +5.92

M15197 42 Wana % Asiaticoside release 304gn3 FAO6 71LIa161499

a1 AS 1 ASIN 2 ASINA 3 ANLRAL
(W)

15 34.6235 28.7784 253712  29.59 + 4.68
30 583137 77.2971 439126 59.84 £ 16.75
60 714497 98.1188 57.9830 75.85 + 20.43
180  71.8656 101.5320 64.0192 79.14 £ 19.79




A15199 43 Uan3 % Asiaticoside release U04anT FAO7 L3894

a1 ASI 1l ASI 2 ASIN 3 ARAY
(W)

15 36.8844  27.5302  38.3240 13.51 +8.04
30 475762 43.1385 < 56.7500 32.06 £ 7.46
60 67.9350 59.6511 71.9028 53.80 + 8.21
180 583542  70.7450  85.1300 71.21 +12.41

A15199 44 Uan3 % Asiaticoside release U04ams FAL0 73816114

Al ASI 1l ASI 2 ASIN 3 ALRAY
(W)

15 14.4575  21.0243 50270 34.25+ 5386
30 249160 39.7955 314825 49.15+6.94
60  44.6447 60.4911 56.2584 66.50 + 6.25
180  57.2060 755909 80.8353 71.41 +13.40

N5 WAy % Madecassoside release 521314 PVA 1 Sodium alginate

120
FAOO

=8—FAQlL

L] o
: —

40

100

% Madecassoside release

20

0
0 200 400 600 800 1000 1200 1400 1600

Time (mins)

2NN 53 NINWEASNA % Madecassoside release 511319 PVA fiu Sodium

alginate (n=3)

93



100

90

80

70

60

50

40

% Asiaticoside release

30

20

10

N5 MLARS % Asiaticoside release 21314 PVA N Sodium alginate

FAQO

—e—FA0L
i —e—FA03

40 60 80 100 120 140 160 180 200
Time (mins)

AN 54 N wERINE % Asiaticoside release ¥31319 PVA fiu Sodium

alginate (n=3)

94

s uansnsilseuiisulesigudnisuantUdesdiend Aty vesans
FAOO (PVA 8% + ECa233) ﬁJ‘U@G}i FAO1 (PVA 8% + sodium alginate 0.5% +
ECa233) ey FA03 (PVA 8% + sodium alginate 3.0% + ECa233)

wuingns FA03 finnsuanddeseniitesiign eiivufu gns FAOL uay
FAOO snuansu egsldfitoddy Femnududueniivanddssanaslugimas 60
W% 819RAINNTERNEAIYRIRLTEAY tngans FAO3 dnsaatediiininans
FAO1 Redanalviiinsnuanunilougns FA03 dnisuandaegeilafania FAOL
Tugemdannnian 120 wiidusuly

120

100

80

60

40

% Madecassoside release

20

N5 NILEAY % Madecassoside release $¥%974 PVA AU Sodium

methylcellul
Carboxymethylcellulose EAD

—a—FA04

[

200 400 600 800 1000 1200 1400 1600
Time (mins)

mwﬁ' 55 ns1LL@ndNa % Madecassoside release 58171719 PVA AU SCMC
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ns1Lame % Asiaticoside release §2#419 PVA N Sodium Carboxymethylcellulose

120
FAOO

—e—FAQ4

100
——FAD6

80 >— —

60

i

20

% Asiaticoside release

0 20 40 60 80 100 120 140 160 180 200
Time (mins)

AT 56 N5 MLARING % Asiaticoside release 5¥1319 PVA U SCMC (n=3)

MNNTERINTsiUSsuieuUesiduduanUdesfendifity vesgns FAOO
(PVA 8% + ECa233) ﬁUEjG]i FAO4 (PVA 8% + SCMC 0.5% + ECa233) uag FA06
(PVA 8% + SCMC 3.0% + ECa233)

wuingns FA0A SimsUanUdeseniitiesiian Wleliieuiiu gns FAO6 way

e

[ =

FAOO snudnsu egnshifiduddey Fannuiduduresienddy fivanuaseanas
Tug99as 60 W9 913LARAINNITARLFIVIFIEEIALY

AT 57 waz 58 nsuannITUTsuTsuUesiduiuanudessiaen
d1Aty v89gAT FA0O (PVA 8% + ECa233) nugns FAO7 (PVA 8% + HPMC E15
0.5% + ECa233)

wuinsUanUdessnendifey vesgns FAOT anadnties Jsmnndudy
vowendfy NuanUdevanadlutiands 60 unfl erainannsaatefivasans
fendAey
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nsuang % Madecassoside release 51919 PVA nu Hydroxypropylmethyl cellulose E15

FAQQ
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m‘wﬁ 57 A5WEAINA % Madecassoside release $¥#319 PVA AU HPMC
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ns1WLARY % Asiaticoside release 551319 PVA N Hydroxypropylmethyl cellulose E15
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mwﬁ 58 NS MwARINA % Asiaticoside release 5813719 PVA U HPMC E15(n=3)
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NI MNILERY % Madecassoside release 521N PVA NL Gelatin

120
FAQO

—8—FAL0
100

80

60

40

% Madecassoside release

20

0 200 400 600 800 1000 1200 1400 1600
Time (mins)

m‘wﬁ 59 A5IWEAINE % Madecassoside release $¥#319 PVA NU Gelatin
(n=3)

naWLERAY % Asiaticoside release £1#3IN4 PVA Ay Gelatin
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AT 60 NS MLARING % Asiaticoside release S¥wing PVA ffu Gelatin (n=3)
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MnnsmianinsiSsuiisuesidudvanUdessiend iy vesgns FACO
(PVA 8% + ECa233) ffugns FALO (PVA 8% + Gelatin 0.5% + ECa233)

wuiinisUanuaesdiendifey vesgns FAL0 anaudntey uwaaalefad
ni1gns FA00 Femududuvesiendifey ivanUdesanadluriemas 60 und
91ANANNITAANUFIVDIFIYE ALY

naNuang % Madecassoside release

120

FAQO
FAO1
—e—FA03
FAO4

—e—FA06

—e—FAQ7

H——T L—il— H——A

FAL0

% Madecassoside release

0 20 40 60 80 100 120 140 160 180 200
Time (mins)

¢ Ao Y}

AN 61 NS WERINE % Madecassoside release VN UNANNLANTAN
FCa233 Miszegiian 15 f9 180 w1 (n=3)

nsuang % Asiaticoside release

120
FAQO

FAOL
100

—e—FAQ3
& ; —e—FAOA
o} + £
2 w L —% —e—FAOG
L) e
b= —— —e—FAO7
Z :
= 60 r # FA10
7 i
2
®

40

20
0 20 40 60 80 100 120 140 160 180 200

Time (mins)

¢ Ao )

AN 62 NS NWERING % Asiaticoside release VoIWNUNAUNAAANR ECa233
Nszez1a1 15 09 180 U (n=3)
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nnTkanInIsilseuiisuesigudnisuanUaesdiendifey vesunazgns
WUI1 @ns FAO6 Uag FAL0 aunsadanldeeen lans 80% laeiigulviniu gns
FAO usl FA10 Sinauan@firiosnuantaoeien Seagulédn nsifin Gelatin adly
MawBaLsUlEN Iz teiunuaTRl U duRos  UanUdessenls
dunsiunedmesviindus lHun gns FAOT FAO3 FAO4 FA06 Ly FAOT
wulbinalanUdesigieenunladindl wastieendn ans FA00 Feasuladins
L@y Sodium alginate, SCMC %39 HPMC E15 agdsnalvinuilaurosUanlass
eldduazanas ileieufuusuiiduiiuszneufenodiues PVA iivsfufen
nnmsieegilagldainnuinailivoutargns Tuusazinat lifinnm
wansnafuegalitudfyneadn dse1ainainuiuinnisuanaeselunsas
anslaiuandnafuunn wazmmeassdanuuususuaninseslenlilingzs
Imamﬂgﬂﬁ 66 WAMINTIN % Drug release svumuldlenaiussana
60 WUy Vinauenfilanddesoonuniidranas dslunsvaaadtuadsilding
vide UL Wueansanin ECa233 dnsaanesileagluasazanetilsies o1
iesnanldnaunusyninisensnsinsesiseinies HPLC

3.5.7 NAN1SANEBIAUAFIVBIURUASUTIRd unaNvasansain ECa233

Snwazmamenmanulainisiuasuulatanas wiludiuvesauideu
Heudnaiiowdu Snmsgearutu dwaliAanisBumaiuuusuiidudunndig
fululuusiazgns Tasgns FAOO (PVA 8% + ECa233) Wugnsiidanuibuimanuin
flgn Fs1nningns FAO7 (PVA 8% + HPMC E15 0.5% + ECa233) uaz gns FA10
(PVA 8% + Gelatin 0.5% + ECa233) mudsiu

gns FAO1 (PVA 8% + Sodium alginate 0.5% + ECa233) fnsiBuman
InalAgariugns FAOT LL@iLﬁaLU%ULﬁaUﬁuqm FA03 (PVA 8% + Sodium alginate
3.0% + ECa233) Wui1 FAO3 finsibuwmananaseaiiulsdn

ans FAS (PVA 8% + SCMC 0.5% + ECa233) fimsibumarlndidssiugns
FAL0 usiilorSeuifisufugns FA06 (PVA 8% + SCMC 3.0% + ECa233) #ui
FA06 finsiduivananasetedaLau

LLaQQIﬁLﬁu’jWLﬁaLﬁmwaaL@Ja%ﬁqqsﬁu donaliinsiBumatanas uay qm‘ﬁ'
fnnsifin SaMC Wugasiiinabumaitiosfianlneianizgns FA6 (PVA 8% +
SCMC 3.0% + ECa233)

Lﬁaaﬂﬁzﬂauﬁu M53AS19 Loss on drying (LOD) wuin ioiiunediues

4

#1197 1ATUTUAT (0.5%) Fzdanaliin1sganNuTuanTuLilaisuiu PVA u
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lorfinenuidudueswediuesuiniu (1.0% uay 3.0%) MIganuduIzanas
dunsldglidsmaisuamisgamutulunediuosnnuia

ognslsAmunsiamNsEiugnaInIsuetafeslin s uIUTI A et 7
wngaufiannsatesiunuiuld



101

unii 4
ajUuaztalauauy

4.1 nMavasUANBELNTENLEY

quddunssniavldgnnaaauvislunasamaaosuaslueadulasnna RAW264.7
savinalnlunseengrsiduldls Tnevadeunavesasaatuandulss uwavarining
amn

NaYRIENTANATURINTULT

ansafpdunndulssmeiuguuiutu Idgnuaaugrdlumstudaimssnauuasly
adail IaBudunanisiunsdnavlusedueadinenisdudanisasna nitric oxide (NO)
LavdINaansziu pro-inflammatory cytokines léf fuflavnisilSeudisutuansuseneu
U3ans o-mangostin TLduduUszneuRfignindnudaiiu nuirarsaiatuaindulsd
gqrislun1sdiudanisasne NO Tiunninds 5 wh Sewandliiiiufisqsinnanesduszney
Tneavesansarin feiy wwamsunmstaundely aunsevhlivarefans dun fnw
nalnniseengrsluseduluanauderduarsaiaaindnian vnisadaaisunnsgiu
nduresiulsafietlu@nuideldegniniernuanduinsguderdudoninig
Ansgaiansataduaindulss Wanngnsiiuililumseiazinvdiens lnslawzegiads
uluimusslunisnssuwiuwlsiantaguieiuansainuinsgiu ECa 233 1lusiu

NAYDIETANARNTAT

megrendargninuweniu 2 d@w laun 510 (Root, Rt) wazandumilofu (Arial,
AN uazafiasedhasarsauldluansadaionan 6 fractions lauf Rt Et, Rt Et/EL, Rt
Et/Pet, Ar Et, Ar Et/Et, Ar Et/Pet wagiiunnadaugvsiunananaaed nugvsiudiuues
Rt Et/Pet, Ar Et uag Ar Et/Pet LLGiE]V]élﬂjﬁjﬂﬁﬂ warvaanmnaaulutgadu1lasnig
RAW264.7 wudransafinludiuressinty ffwiowadas Juihnisfinvideianzludn
vesdfunilefu Jwailldduaenadostunanisnaasslunasanaaes fiansafn Ar
Et/Pet Geiiguigeantiu a1unsadudanisadie NOLH uaraiu1snansedu pro-
inflammatory cytokines fias1aunainigadls 91nifu Sehnisnseaeunisuansesn
vosBufinununalnnsdins NO veaad wuth Snsdudsnisuanteanves iNOS gene
Feasulén ansadaindan fquisudinmsdniauluseduead runalnnisdudanisaing
NO $ensduganisianseanves iINOS gene 1Hiuias
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4.2 NMIINALIKAZUIZIIUATURNUKU RN

aﬁmaaﬂmmwmmmiuLLmuLLiJvmvmq Ao ansainuInIgIuNaINtIun ECa233
Fadsrwaugninazauvaonde Wﬁaamqmﬂ%mqLwamsmmﬂmaiL’mm ¢ il
Yeyayrnavnu

ANYALNINILAIN

21INMSANIANYAILNIINBAMNUINEATTTNTHY HPMC Slannala waziFeu
dleusnniige winanududu 1.0% waz 3.0% Aamailidhi nedwefutududeu
Thusudlay grsfisinisin Gelatin Wugmsfisianalann usslauiSeudous e
audiudures Gelatin wuiiiaula wasanuiSeuidounnniu us Gelatin finnnanduy
Fu 1.0% waz 3.0% LAAN19570fveNeduasiinganaty Petr dish §49194A0970
Shsrduiifiumnie visogampinidlaimanzay é’aﬁ?uﬂWiﬁ’@um@mﬁw%’ﬂuau’mm 913
Usuiasugamgiilianzan @rugnsfifinigiin Sodium alginate uay SCMC 1Jugnsi
fanulast uifauiFeuidouuasdinududeiotugs Tnededueududures
Sodium alginate way SCMC nuirdianula wazanuSeuideuanas Jadlewfiuny
WNTUVBS Sodium alginate wag SCMC U4 3.0% dwwalnansazalgvnziaian Jau
wilaunn JuianesorniAluniuiian dealin1susefiudnisuususiu uregelsnai
Tumsgravnssy adiBuAtgmiesnanioundninnesls Wenauasatn ECa233
wuharala mudeudey waranududodensu Liflanudsuulamididasudy
Adenndos Jadudnuurdves ECa233

AMNDINUVDIANTU

dedlnszinnudifuresifuseinies FTIR way DSC wuitmedlueansua
#1949 Ll functional group Tm Td AiuAneA191NAY Feaguladehsuukuilduusazgns
iy laAnUfiSedery

AMUATUNIULTIAY

Tensile strength: Wiafinsnaunediuesanagsaufu PVA dawalidanuduniy
ussf ity wasdanautRdunuusaivldafianinnududu 1.0% sndu Gelatin 4
dewfineududuanniy Lwiu?\lémﬁiéfavﬁﬁmauﬁ’aﬁ’]umuLLiﬁ&iﬁMﬂGﬁuiuLLuﬂﬁmﬁ
WDudunse Iﬂwaﬂamﬁaﬂ@ ECa233 WUl Waamaimﬂuam Gelatin wag HPMC 3@
Tensile strength tinaw wansfinmudumuusdafiaty

Elongation at break: WuU1IN1SIANNDALLDTANTIUAU PVA demalnilaniianig
Bavguuindu eniiu Gelatin 0.5% Aiflanudnnguanas usiiloifiuanududuaii
faveuazifiugadu defiaadudu 1.0% suliaudanguiiian wazvdldaisadn
ECa233 wuimnwodwosimauiiaveuanas entiu Gelatin fAifiaufiuannty
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Young’s modulus: Nstiunedlas Sodium alginate wag Gelatin luuSunuies
dsnalvisuildunudonisidasuuvassusalddesanilodisuiugnsniugy usiilelfia
AuiuduinTuauie 3.0% uwufiduasnudenindsunlassuisldaelu uigns
SCMC wuhmsiiuanmduduauis 3.0% dsmaliusiuildunusienisiuasundasgussle
Uouas Lazunaslaa1sann ECa233 nuamediues Sodium alginate HANISNUABNAIT
Lﬂ?ﬂ;EJULLUa\‘igIJi'NMﬂGﬁu

ogslsfnunisineluiadol faruulsunurenniode uiuiiduiinaaoulsl
PIPNTINAN Seumndinsfinuifisdy asusadu 3 edlunaniflndifesty

AususalunInadutuaz e

MnMsAnINIgaduth wulmedefgnananiiiasifudnsnesfigeiianie
Sodium alginate wag SCMC lag Sodium alginate §8n31N15NDIRIMALATOUMIALST U
SCMC fi8msimsnesdauazasnssuiidnnii Tasnuindefinanududulunedwesyn
vin avdmaliiinameaiiitu dwiuuiuiiduiiinimauansatn £Ca233 wudmualiy
ypamsnosiifinaniloudy Tnonodmesfiinswesiigegafe SCMC usinuin %
Swelling Index anastunedwosnneda fuifu SCMC orafunedwesfimunzaslunis
thludnwsie ieiianautRnisgaduuoduouanld

nsvanUaseansanauiun ECa233 9nianUauia

MnMsAnwInsUanUassansada ECa233 wuinniauiia Gelatin Tunsuilduas
PefiunuantRvrasnsUandesiield Tnediaunsnuandaesenliggaiiouini
PVA n15i#id HPMC E15 azdanaliuiuiidudssUuanuassen winisuanudegengean
(Cmax) anas N154fn Sodium alginate wag SCMC Tuauiduduiigedu danalvien
Uasdosldtnas wazdanudessngagn (Cmax) anasdufuileliouiiu PVA us SCMC 91
Arandudu 3.0% mIvanUdessniulndiAeatu PVA agnlsinmanmsiinseilagld
afid wuimansUanUdoseiildusazans wiaziian liflanuunnsinstueesiitodny
y3add TeoraiinanUiinunisUantasseluusazansliunndeiumn nsveaesd
puuUsUTIuINAIesilefliinsed TaudanaeniivaaUdesoeninimaniiag &
Tummasesluadsdldfinismaaeuifisiin wuideiinsaasdudesgluaisazany
e 9191llean1a1nnTEUIUNNTIATIZA FelaTes HPLC dedldinatuiulunis
AT @15 ECa233 91amneiiluseninesenisnsialinsiey

AMuAIITBILHLTANTiguugTivies

LﬁaLauwaaLuai‘iauﬁﬂaﬂum’im%wi"] f\]Wﬁqmaiﬁﬁmsmmm%umn%uLa‘jaLﬁwﬁ’u
PVA LLmLuamummmmusuaqwaaLua5s’mmﬂsuummﬂmwmmuamm lnggns SCMC
3.0% finsganruduilndifeatu PVA uasiininBumantdesiian Fansldolidena
WasuuUasnmsgaeudulunodwesynain
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5.4 NAULTIEISITUE

fnsweunssukuunsiawenuulUaweslunulseyuivinig The 117 Annual
Northeast Pharmacy Research Conference of 2019 (NEPhReC2019) Foi304 Screening
of selected Eastern Thai herbs usage in traditional medicine remedies on inhibition
of nitric oxide production-related anti-inflammation and cytotoxic effects in
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Annual Northeast Pharmacy Research Conference of 2019 (NEPhReC2019)
CRIEN Screening of selected Eastern Thai herbs usage in traditional
medicine remedies on inhibition of nitric oxide production-related anti-
inflammation and cytotoxic effects in cholangiocarcinoma cell line &
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