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Abstract

Introduction and Objective: Mitragyna speciosa, commonly known as kratom, holds significant therapeutic
properties in traditional Thai medicine for treating dysentery and diarrhea, alleviating muscle pain, and enhancing
physical functions. Kratom leaves are used in both fresh and dried forms like tea and coffee. Pharmacologically,
kratom acts as a nervous system stimulant, provides pain relief via opioid receptors, inhibits PGEII secretion through
COX-2 enzyme inhibition, reduces gastric acid secretion, suppresses appetite, and offers antioxidant benefits. The
active compound in kratom leaves is mitragynine, an alkaloid. This study aimed to develop a film-forming spray
product that contains kratom extract for external use.

Methods: The development of an topical film-forming spray product involved studying various poly-
mers and plasticizers, as well as determining the appropriate alcohol content for the formulation. The physical
characteristics of the developed formulation were assessed, and the mitragynine content was analyzed using HPLC.
Additionally, the stability of the formulation was evaluated under room temperature and accelerated conditions by
assessing physical characteristics and determining the remaining active compound content.

Results: Polymer PVP K30 was found to provide good stability of the kratom extract film-forming spray
product, with only slight color changes while maintaining clarity and showing no white precipitate. The analysis
of mitragynine amount in the spray product using HPLC revealed a content of 0.00077 + 0.00 %w/w.

Discussion: The stability study of the spray product, both physically and chemically, showed that PVP K30
is a polymer that is highly compatible with kratom extract, providing good stability to the product. This makes it
useful for developing potential film-forming spray products. The stability study also showed that after three months
the mitragynine content at room temperature was 0.00073 + 0.00 %w/w, while under accelerated conditions it was
0.00068 + 0.00 %w/w.

Conclusion and Recommendations: The topical film-forming spray product containing kratom extract
is conveniently and easily used. The study findings can be used as a basis for developing herbal skin products,

especially for external use from kratom extract.

Key words: kratom, Mitragyna speciosa Kroth, film-forming spray
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fqomni 45°C snuailunaveny thanarinene
Famadaluin uarssmedunsuiadaeirias
Rotary evaporator 8NEmuetIUngund asiden &
vhena %yield = 31.5 %content by afit 2.12
+ 0.00 %w/w
1.2 ﬁ']‘i&l']@]‘ig']%
#13019331%: Mitragynine 98.9 %
(Lipomed®, United States of America.)
1.3 dstaduazaarinazang
Eudragit NE 30 D (Evonik, Germany),
hydroxypropyl methyl cellulose E5 (HPMC E5),
hydroxypropyl methyl cellulose E15 (HPMC
E15) (Rama production Co.,Ltd, Thailand),
polyvinyl pyrrolidone K30 (PVP K30), polyvinyl
pyrrolidone K90 (PVP K90), propylene glycol
(PG), glycerin, menthol (PC Drug Center
Co.,Ltd, Thailand), dibutyl phthalate (DBP)
(Sigma Aldrich, Germany), triacetin, ammo-

nium acetate, glacial acetic acid (Merck, Ger-

many), acetonitrile (lab-honeywell, Germany),
methanol (Fisher, Belgium), 95% ethanol
(GPO,Thailand)
14 Faginsensaiuaziaiasufa

N9A1¥NIDY membrane Filter 34a
Nylon 2103wyt 0.22 um teuaueudnany
47 mm (Agela, People’s Republic of China),
Syringe Filter membrane il Nylon 211
JWTH 0.22 um §usueudnag 13 mm (Peky
Biotech, People’s Republic of China)

15 \ndasila

L@%B\‘II?}?J\I'}IWﬂﬁWWGﬁﬁ@GﬂB\‘IL'V‘Ia’l
U3EANTMWe9 314 LC-4000 Series (Jasco, Japan),
\A309819A A g9 34 RK 510 (SONOREX,
Germany), LA30UTENNENES % VXMNAL
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JULIAT 3% QT9017-A (CITIZEN, Japan),
Wi3aaks 5 s 9% AX205 (Mettler Toledo,
Switzerland), Lﬂéaqmﬁwﬁm%qw% U SYNSOHF00
(Synergy®™, Germany), §eruaugmmniinay
ﬂ’ﬂN%% (CHAMBER, TEMPERATURE CONTROL)
iq'u KBF 240 (Binder, Germany)
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2.1 msmdaiazarafunizanlnais
saaEIsaNanNIEYiaN
mMsvdvhazatofmsnzanlums
avanHENsataNIioN FeanTaransevian 0.2 g
WG 1 ml nmiufinevnaraeusaLTia 2 ml
ethanol, propylene glycol (PG), polyethylene

glycol 400 (PEG 400) wag glycerin @304
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3.0, 5.0 UWaZ 10.0 NI AaldanTinaag
wanad lmeras dibutyl phthalate (DBP) triacetin,
PG, glycerin Waneaauansdiuldiurie
ansedmes Inesansind 4 dnauniouss
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Table 1 Types of polymers and plasticizers used in preparing in various spray film solutions

Number (%w/w)

Ingredients

F1 F2 F3
Eudragit NESOD 10 10 -
PVP K30 - - 5
PVP K90 - - -
HPMC E 5 - - -
HPMC E 15 - - -
PG - - 1
Glycerin - - -
DBP 2 - -
Triacetin - 2 -
Ethanol 35 35 34
Purified water 53 53 60
Total 100 100 100

F4 F5 F6 F7 F8 F9 F10
5 - - - - - -
- 5 5 - - - -
- - - 3 3 - -
- - - - - 3 3
- 1 - 0.6 - 0.6 -
1 - 1 - 0.6 - 0.6
34 34 34 364 364 364 364

60 60 60 60 60 60 60

100 100 100 100 100 100 100

2) 9e1IMII8e (evaporation rate)

a (% I 6 13
WSENGIg 19 EITaragdUsgNa N
NS ATI AR UL e SN v

(Table 2) FONABNNTLANBNIDINNUY petri dish

glass AANUFIDYIILVUNTLAIBNTEI 2 A9
(U315 0.2285 g/@39) TULNRINNNTEAW
N384 16 cm. Fua 2 min G 3 lugumpiivias

7126 +2°C
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Table 2 Ethanol ratio in various spray flm solutions

Ingredients

PVP K30

PG

Glycerin
Ethanol
Purified water

Total

E1 E2 E3 E4
3 3 3 3
1 1 1 1
1 1 1 1

37 47 57 67

58 48 38 28

100 100 100 100

2.3 MINRIKAaSuNssENaNNES
anenseviay

\Wi3E3sh 50% Y99enFL hnadines

HPMC E5, PVP K30 wenazaelieh euazane

auldmsavanele ndsantanfisnaad lniras

PG Wasldin 25% L0vuoa auanldasazaiy

T wSusnhh 25% 20963y Feansaianszvion

a9dsnndayandrineuasRyineasaia

13-14]

Toell#e3a9 vortex mixer MNTIAVIENTALANLT 161
a911 50% VDIOMUDE LEISU WaNIINT UG
MIaranedudndlea 1 menthol azaell 25%
2DIOMIUDE WlaaTarae e el
FSURFENTINTL USULSNeseneih auasu 100 g
(Table 3) NNUUATIVFDLANWIULIINMENMNIDI
a [ s’d’ = % % =
waaTmTeuNld ldun & annle aznouass

AIPLAY LATAANHNTIUNTAE

nyeviad™ ™ Laudid glycerin WENTINMW 1 min

Table 3 Ingredients in the spray film products formula from Kratom extract
Ingredients F11 F12 F13
HPMC E5 3 3 3
PVP K30 - - -
Menthol - 1 1
PG - - 1
Glycerin 0.8 0.8 0.8
Kratom
extract 0.036 0.036 0.036
Ethanol 47 47 47
Purified water 49.164 48.164 47.164
Total 100 100 100

F14 F15 F16 Function
- - - Film forming agent
3 3 3 Film forming agent
- 1 1 Active ingredient
- - 1 Plasticizer
0.8 0.8 0.8 Plasticizer
0.036 0.036 0.036 Active ingredient
47 47 47 Solvent
49.164 48.164 47.164 Solvent
100 100 100
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3) maeazilSanaasddn lane
lafin lundasudayssisaanamsaianssvian

mMIeTEALSEns v tafin T
saanenIzvian dhessuulagsnlyns W Column:
Reliant C18 column (?J%?@Léf%ﬂh%@%&lgﬂmd 4.6
mm. X AHENI 250 mm. PWNADUMA & um) Lag
ﬁﬁgmﬂmﬁauﬁmmauﬁqa: Acetonitrile Lay
20 mM Ammonium acetate buffer pH 6.0
(65:35), #a M3 lva: 1.0 ml/min USsnasiaa:
20 ul m’m’"i@mi@@ﬂﬁuLLmé’amﬂﬂaLaw‘?‘]
AMNEMAAL 225 nm WRLNEYNaTAEEeN
(diluent) 1% methanol L 0.1%v/v glacial acetic

acid NENTWIUSaITIEU (80:20) B ENE1TATA"E

T 3 ammonium acetate 1.54 g azae
Frevhineanloaat 500 ml U5 pH 17l 6.0
#e glacial acetic acid WasUSuLSaneiEu 1000
ml N589¢8 membrane filter A Nylon 296

NI 0.45 um

NN ITATALANAT I
wizsaEnesgW iy afiuazansuas sy

15861968 diluent W IGaNNENTU 0.2 mg/ml
wisnmTavaBane s mfienadad 0.5, 1.0,
1.5,2.0,2.5 ug/mlnyo W4 Nylon syringe filter
PUIATNTW 0.22 um

a) msmnySanalans ladiulussaia
nszvian™
AsvUSanmlans lafiu luasana
nssvian dauszuulasuilnna il leewwSan
FNRYNENTENANILVIONLSHNL 50 mg LN diluent
7 ml vl sonicate 30 min 7193l EwLAzISY
Banedne diluent s 10 ml vl
anAnEuiaNE 3,000 rpm Wiunan 5 min
Thlessasanaamlann 5 ml ldluzeainlsangs
wartSutSanesene diluent i 10 ml N509H1U
Nylon syringe filter 21a3WTW 0.22 um

b) msnUBaaslans ladiuluedadod
AlsdRananansaiansevian (F14)

mamusanslans laftulundadusd
W ENETATALMRENI WAANUTELSERRNAN
aaatianasvian fgumnfivios (30 + 2°C) waxfl
SNZI39 (45 + 2°C) 1Bowd 0 uay 3 WReNdheEha
13314 1.0 g azaauazlSulSanasene diluent
1114 5 ml NT89RL Nylon syringe filter 1A FANTU

0.22 um



JThai Trad Alt Med

Vol.23 No.1 Jan-Apr 2025 [ 117]

’Q']ﬂﬁéklﬂ’ﬁLéﬁWﬁﬂ‘ﬂ@ﬂﬁ?ﬁm?@iﬁ?%\lNWiﬁ‘lﬂﬁu y = mx+cC

{Area-intercept
slope

J x Dilution factor x 100%

% Content (%ow/w) =

conversion factor x mass of sample (mg)

NaMIANEN

amazagnvnganlumsasargasana
nsENON

NANITANHIANEINITD IUN1TASA
ssafanszvion lussazaruts 4 ¥iia 95%
ethanol, PG, PEG 400, tLa¥ glycerin (NNa161L)
WU glycerin §NNTDEILaEMUMITNANILYIDN
&8 ssazaneilddanals ludaznaugen

(Table 4)

= = -4 d gy o
M3asouNannundilsonau

WANISANMITRAVDINARLNES WATWAE-
dlaaes

WU IWaALNAS PVP K30 (F3, F4) way
HPMC E5 (F7, F8) fansumsicaniiaziinl
v a [ 6 6 6 o
N T UNA U ST N A N INF 1T A
neevianeall e nAS A ldanuninay
Te Lsifisgedam uasiiemsuiiuavanarlonls dam

WeNa® lmmas PG, glycerin ansnandniiwldaiu

NORNDSI 2 9@ (Table 5)

Table 4 Types of solvents suitable for dissolving Kratom extracts

Solvent
SUpSancs 95% ethanol PG PEG 400 glycerin
Clear ++ ++ + +++
White sediment + +++ ++ -
Note: - Not detected + Low ++ Medium +++ High
Table 5 Types of polymers and plasticizers that affect the physical appearance of the flm
Number Appearance
Appearance White spot Film forming Spray
F1 Clear and stick - X /
F2 Clear and stick - X /
F3 Clear and dry - X /
F4 Clear and dry - X /
F5 Clear and dry - X X
F6 Clear and dry - X X
F7 Clear and dry - / /
F8 Clear and dry - / /
F9 Clear and dry - / X
F10 Clear and dry - / X

Note : / Applicable x Not applicable - Not detected



[118] 1sdrsmsumnduuslnauanisuuniniudan

o

UN 23 aufl 1 ANSIAA-LAVIEL 2568

861911952418 (evaporation rate)

WU DATINTIUNLVRS ethanol E1 & 86
mi‘szzmwﬁwq@ Spuay 29.4 @ E2, E3 uay B4
AFemmasswme Indieein Sauas 36.11, 38.05
LAE 43 69 MAA G MAEN B2 Sefidamain
ethanol Soeay 47 Faioand1 £3 uay B4 15
SoEufimsngas ualidammassmefiliuen
AN
MsnaraanaanasaNannasana
AsenoN

WA F11-F16 naasnui iowduansavans la

Table 6 Physical stability of Kratom Spray Film Prod

o
Day; Room Temp (30 = 2 C)

Fnfasoan (Figure 1A)

15U HUAUANNNMIMN BAZN AN
YpanannaundnlsdNananasananssnon

MsUssifiudSuadsdAauanasana
nIzviaN

WU F11-F13 savansimaasumlas
FaLat WURENaud1? ﬁzﬂuaqmwgﬁﬁm (30
+2°C) WardAMILis (45 + 2°C) F14 - F16
aaraafnnuasiiialugumnivas ueilu

AN WU AsuLasEntae (Table 6)

ucts

Day; Accelerate (45  2°C)

Number
0 7 14 28 0 7 14 28

F11 -/-5.8 -/-5.8 +/** 5.8 +/%5.8 -/-5.8 +/¥5.8 ++/*6.0 ++/** 6.2
F12 -/-5.8 -/-5.8 +/** 5.8 +/*5.8 -/-5.8 +/¥5.8 ++/*5.9 ++/** 6.0
F13 -/-5.8 -/-5.8 +/** 5.8 +/%5.8 -/-5.8 +/%58  ++/*5.9 ++/%% 6.0
F14 -/-50 -/-50 -/-5.0 +/-5.0 -/-5.0 -/-5.0 -/- 5.1 +/-5.3
F15 -/-4.9 -/-4.9 -/-4.9 +/-4.9 -/-4.9 -/-4.9 -/-4.9 +/-5.2
F16 -/-4.9 -/-4.9 -/-4.9 +/-4.9 -/-4.9 -/-4.9 -/-4.9 +/- 5.1

Note: Color change of solution/ White sediment pH

Color change of solution: - Not detected +Low ++Medium +++High

White Sediment: - Not detected *Low **Medium ***High

MSANHIANUAITIVDINAAT UM

dlonsurimne 3 18an 119 2 8y WU
F11-F13 fsacansfidimanadnaudaias Laswy
PrnoUATT fu F14- F16 snavansSuidndes

Wiain Sanuesdiie lugamnites us lusnig

| A @ v . v o
199 WuMIaguLlaaanuae (Figure 1) aamis
NORNDSNNAENZENSUNM TN NN WA AT U
AT NANINETETANTEYIaN An PVP K30

(Table 7)
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Table 7 Stability of product after 3 month

Formulation Month; Room Temp (30 = 2°C) Month; Accelerate (45 = 2°¢C)
(0} 1 3 0 1 3
F11 -/-5.8 +/%5.8 ++/%5.8 -/-5.8 ++/%% 6.2 +++/%% 6.2
F12 -/-5.8 +/% 5.8 ++/% 5.8 -/-5.8 ++/%* 6.0 +++/%* 6.0
F13 -/-5.8 +/%5.8 ++/% 5.8 -/-5.8 ++/%* 6.0 +++/%% 6.1
F14 -/-5.0 +/- 5.0 +/- 5.0 -/-5.0 +/- 5.3 +/-5.4
F15 -/- 4.9 +/- 4.9 +/- 5.0 -/-4.9 +/-5.2 +/-5.2
F16 -/-4.9 +/- 4.9 +/- 5.0 -/-49 +/- 5.1 +/-5.2

Note: Color change of solution/ White sediment pH
Color change of solution: - Not detected +Low ++Medium +++High
White Sediment: - Not detected *Low **Medium ***High

Figure 1  The characteristics of the spray flm product from Kratom extract
(A) Month 0
(B) Month 3; Room Temp (30 2 C)
(C) Month 3; Accelerate (45 + 2 o/ 75%RH)

a Jd 1a o S 1 . .. 2
msianzilsnadmsaaglansileiiuly e Correlation Coefficient (R?) ainnsvaassns
nandanasofannnasanansevion (F14)  sn@sg1n0.9998 (Figure 2) wutSsnmwlums ladin

a) mimﬂ%mwm‘lmmﬂaﬁﬂumiaﬁ@ slumiﬂﬁ@mzviau 21.20 mg/g retention time

nsevias 11.29 min (Figure 3)
Standard curve of Mitragynine
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2% 8000000 ff et
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2 L e
< 2000000 e
>
0
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Figure 2 Linear relationship of Mitragynine standard compounds



[120] 1sdrsmsumnduuslnauanisuuniniudan 1123 aduft1 ansIAN-LABIEL 2568

70000

60000 |

Standard Mitragynine

40000 |

Intensity [pAU]

20000

Mitragynine 11.377

400000 7]

300000

Kratom extract

200000 |

Intensity [pAU]

100000 |

11.0
Retention Time [min]

T T T T d

Mitragynine 11.290

T
110 115 12.0 12.5 13.0
Retention Time [min]

Figure 3 The chromatograms of Mitragynine in the standard and in the Kratom extract, respectively.

b) MIMUS:4 Mitragynine LWwEe
FoumasdNdnanasaiansevion (F14)
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Mitragynine WHaaAUNaUSEIRaNNNaNTS TR

N32viaN (Table 8)

Table 8 The amount of active ingredient Mitragynine in the spray film product from Kratom extract (F1 4)

Product F14

Month O
Month 3; Room Temp

Month 3; Accelerate

%content (%w/w)

Remaining relative to day O

0.00077 + 0.00 100.00%
0.00073 + 0.00 94.81%
0.00068 + 0.00 93.15%
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