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ABSTRACT-Gel and cream containing 5% and 10% ketonic fraction (KF) of Leptospermum scoparium, respectively were
formulated. Antimicrobial activity, stability, anti-inflammatory effect, rheological properties, drug release and acute toxicity
for these topical efficacy were evaluated. Gel and cream containing neomycin or gentamycin in combination with KF has
potent antimicrobial activity. Gel and cream were physically stable and did not show any creaming for 6 months storage.
Gel showed plastic flow with yield value and cream showed pseudoplastic flow with hysteresis loop. The gel and cream con-
taining KF showed higher viscosity than control or commercial one. The viscosity increased as the concentration of KF
increased. Both 10% gel and cream showed a significant decrease in swelling when applied to the carrageenan- injected paw,
suggesting local antiinflammatory activity. Particularly, 10% gel preparation showed similar antiinflammatory activity when
compared with commercially available drugs. Percent of drug released and diffusion coefficient were in the order of 5% gel,
10% gel, 5% cream, and 10% cream, respectively. There were no significant changes of body weight in rats percutaneously
administered with 10% cream and gel when compared with control. There were no induced acute toxicity when 10% cream
or gel was applied to rats. Leptospermum scoparium could be practicaly used in topical preparations.

Keywords—Leprospermum scoparium, Ketonic fraction, Gel, Cream, antiinflammatory activity.

Leptospermum scoparium> 3353} (Myrtaceae), Lep-  1,8-cineole’s), sesquiterpenes®} polyketone -FEZA| 2 o}
tospermum?9l| 3= BEOZ YW ‘Manuka’ -2 ‘New 2ol el flavesone, leptospermone % iso-leptosper-
Zealand tea-tree’2}5L 2 F7)7F B2 Aoolld 2 212} mone 52 FAEE] ], 2 A wiet R 2X¥
= S0 AL re-AA=elM APk AEold, e A o FFE Aolrt e AR HaHo] I3 o)) &
FE Q5N mheSel] st IRAH, FATAES, # & yFsAel digk 22 muE o] glov, AFFFIE
9, o1, g=dg, 7] Sl ARgEo] fiTh™P 1930 AF3| AR, WEEIh 8AAY] P 53
o ol FRHEE o A& 7% A TE FHIN F5 A W] B BiuE o} itk
gk 7)180] A 9o A 9 A% BYs g3} o XYWl A whole oils} polyketonesE ZiS= F3
W A 2Ade :"E’};:% YA el BIEYTE o] ketonic fraction(KF)f:’i TRFE, A, WAEE, d71%
7159] AR #Ag AT 1U403HEE A=HJA O o} JFEE FAF| tisle] 3EES screeningdtd KFS] 3
A g veille 94 4RSS B £

Leptospermum  scoparium®] essential oiloll = 4 A Eo]

N

oL

EA =o 0w, AA monoterpenes (pinene, myrcene,

0 o} O 0 o)
T2 =R #3 £ o] AReIAR
Tel : 042) 821-5932, E-mail : gjrhee @hanbat.chungnam.ac.kr (leptospermone) (iso-leptospermone) (flavesone)

151



152 Aes| - HeF -

o] whole oil Bt} £& AAE AYF, K7t 3714 A
o2 FAH S ERIsCH, o7 7kA] FAYA S
HaAHs Aasle 27 FAA S} Fsadrt F
1A 57 1=

AN Leptospermum scoparium essential 0il9]
KFE gishe 98AAE Axslar, 38 AlEE agar
diffusion o2 =435I AAe] F-538 42, FEWE,
=448 58 B3l AEARRS JES 2ag 7%
AFRE AFshe SAl6 A4a4d AEAARY ML 7FeA
< HESSH

fo fr 18

o

w2 He

T

o

ok

Alet

71 2 §3AE Tefose®63 (Gattefosse Co., France),
Labrafil® 1944 (Gattefosse), butylated hydroxyanisole
(BHA), propylene carbonateE A}8-3t%13L N-methyl pyr-
rolidone(NMP) (ISP Technologies, USA), Cremo-phor-EL®
(BASF Wyandotte Co., Germany), Barbopol-940 (BF Good
Rich Chemical Co.), Miglyol 812 (HuelS, Germany), 3
A A= Gentamicin (Sigma Co.), neomycin (Cheil Pharm.
Co., Korea)ys-2 A3l

717123 Modified Franz diffusion cell (Fine Corp.,
Korea), diffusion cell drive system (SDT-S30, Fine Sci-
entific Instruments, Korea), homogenizer (Model X 1030
D, CAT Co., Eberstaadt, Germany), rotary viscometer (Ro-
tovisco®, HAAKE Inc., Saddle Fiver, Germany)s dX=A)
+ Rheocontroller model RC 20, Roto Visco model RV
208 AFR3I9Z 7]E} Measuring System N% Osc, Cri-
culator F3-C), HPLC system: Pump (Waters™ 600 con-
troller), Rheodyne 7725 injector, UV/Vis detector (Wa-
ters™ Tunable Absorbance Dectector), uBondapak™ NH,
Column (Waters), Autochro data module (Youngin, Korea)
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Dissolve Na-benzoate Stir N-methyl pyrrolidone

and Carbopol 940 in D.W. and propylene carbonate (2 g)

—Add Miglyol 812 (4 g),
KF (5 g or 10 g),
Labrafil (7 g),

cremophor-EL (1 g),
and

triethanolamine (130 mg)

while stirring

Stir at 25 rpm until clear Stir for 30 min

I o

— Add I to 1 slowly

Stir for 2 hours

using homogenizer

KF gel

Scheme 1-Preparation of 5% and 10% KF gel.

Dissolve Tefose 63 and butylated
hydroxyanisole at 70T

€ Mix with Labrafil M 1944 3 g) and
KF (5 g or 10 g)

€~ Add liquid paraffin (3 g)

&= Dissolve disodium hydrogen phosphate
anhydrous (325 mg), disodium edatate (50 mg),
propylene glycol (3.75 g) in distilled water (20 g)

€ Dissolve methyl-p-hydroxybenzoate (160 mg) and
propyl-p-hydroxybenzoate (40 mg)
in distilled water

Stir for 60 min at 5000 rpm

Cool down slowly to 55C
Cool down to 30T, 5C/10 min

KF cream

Scheme 2-Preparation of 5% and 10% KF cream.
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Figure 1-Rheogram of gel formulation. Right line of each rheo-
gram is up-curve, and left line of each curve is down-curve.

A(s ) Kenofen® gel, B(—); gel base, C(—--); 5% ketonic
fraction (KF) gel, D(— - * -); 10% KF gel.
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Figure 2—-Rheogram of gel formulation. Right line of each rheo-
gram is up-curve and left line of each curve is down-curve. A(-**);
Celestone-G® cream, B(—); cream base, C(—*—); 5% ketonic frac-
tion (KF) cream, D(~ * * -); 10% KF cream.
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Figure 3—Apparent diffusion coefficients of ketonic fraction (KF)
released from 5% and 10% KF gels and creams. e; 5% and 10% KF
gel, 0; 5% and 10% KF cream.
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Table I-Rheological Properties of Gels (base, 5% KF, 10% KF,
Kenofen® ) and creams (base, 5% KF, 10% KF, Celestone-G® )

Apparent viscosity®

- .
yasrtee;e(sgzllsop (Mapp. mean)

up-curve down-curve
Kenofen® 150 7.90° 7.33¢
Base 3820 11.88 5.64
Gel s kp 450 12.48 10.26
10% KF 260 13.98 11.31
Celestone-G® 1807 1.25 0.24
Base 10200 10.26 4.60
Cream < kF 9240 17.03 9.02
10% KF 19130 74.49 633

*Napp. = shear stress/shear rate.

®mean value of viscosity was obtained from 100 points of up-curve.
°mean value of viscosity was obtained from 100 points of down-curve.
“ketonic fraction.
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(QRSYl izl A¥Eswolr 78S JehlA FAhort,
KFole] &3+ KF DA R & 788 Ho ¥&
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thgFst 2-8AIA o] FE5AA AR A= Table M 723
o thxe) E55&(swelling percent)?] 735 A7|A 9
AY7|A ARSAFe] HE8331109%) 22 YERAT

Table II-Antimicrobial Activities of KF Gel, Gentamicin (GM) Gel, Neomycin (NM) Gel, KF+GM Combined Gel, and KF+NM

Combined Gel by Agar Diffusion Method

Inhibition diameter (mm)

Strains
KF* GM® GM + KF° Nm? NM + KF®
Staphylococcus aureus 285° 19.13 £ 0.05 20.06 + 0.06 25.78 = 0.02 17.24 + 0.06 26.28 + 0.27
Staphylococcus aureus 6948 19.45 £ 0.06 12.25 + 0.08 25.35 £ 0.03 10.56 = 0.06 25.38 £ 0.21
Staphylococcus aureus 293" 21.78 = 0.08 A 22.67 £ 0.34 - 23.23 £ 0.04
Staphylococcus epidermidis 329" 11.29 = 0.03 - 13.50 + 0.03 - 15.36 + 0.05
Staphylococcus species 245" 11.63 = 0.35 - 13.76 X+ 0.06 - 14.10 = 0.04

Results indicate mean + SD from three separate experiments. * 10% ketonic fraction gel. ® 0.1% (w/v) GM gel. © combined gel containins 0.1% GM
and 10% KFE ¢0.5% (w/v) NM gel. ¢ combined gel contains 0.5% (w/v) NM and 10% KF T gram positive bacteria. # methicillin resistant
Staphylococcus aureus. " quinolone resistant strains. ! inhibition diameter was not observed.
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Table III-Anti-inflammatory Effects of 10% KF Gel, 10% KF
Cream, and Commercial Preparations Applied to the Carra-
geenan Injected paw

Material No. of rats % Swelling® % inhibition®
Control® (base) 8 83.3 £ 109 -
10% KFf cream 8 619 + 8.3% 25.6
10% KF gel 8 434 = 10.1° 479
Kenofen® gel 8 40.1 £ 3.3° 51.9
Celestone-G® cream 8 404 £ 2.9° 515

Results indicate mean SD from three separate experiments.
2% swelling = (V-Vi) X 100/Vi

Vi ; initial volume of the hind paw.

V ; volume of the hind paw 3 hours after drug administration.

b ooy tttees _ 1 Joswelling of drug - treated grou
% inhibition of edema = (1- %sweigling of fontrol group 2)
¢ mean value of %swelling obtained from cream base and gel base.
4 significantly different with respect to control, : p<0.05
¢ significantly different with respect to control. : p<0.01

P ketonic fraction.

10% KF 23 2 AA 25 A7A 22l Hlste] £-2
A A < a3t 9 ¢ 5 AATHP<0.05). 10%
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FZAA) 2 7H25.6% inhibitionye YA PZFE FH|xH®
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Hulke @2 3945 Jeigich
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A(2.3X10°cm¥sec), 5% KF ZB(1.7%10°cm?/sec), 10 %
KF Z¥(6.1X10° cm?sec) 22 YERITHTable IV).
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Leptospermum  scoparium® FZ <] ketonic fraction

Table IV-Release Profiles of KF? from 5% and 10% KF Gels and Creams

Time (hours) Db X 10!
1 3 5 7 9 12 (cm/sec)
5% 09+01 30%13 46+06 67+09 77+04 97+24 264+128
release  KF&l 00 13403 37410 7914 117+11 148+22 185437 229+ 93
(igfclﬁg) KFeam 5% 02101 12£03 2305 34+£06 53+07 79+13 167+ 54
10% 0200 15+02 30+07 49+10 65+03 96%19 61+ 25
5% 38105 125+52 191426  380+38 322+ 18 404 +099
release  KF&l 100 8407 77+20 166429 244422 310+45 387 +76
P i%m KFocan % 07£02 4911 9721 4427 23%29 332%52
10% 04+00 32+04 64+15 102121 13606 20041

Results indicate mean + SD from three separate experiments. *ketonic fraction.
bq=2Co(Dt/n)1/ 2 (Higuchi equation), q; released drug amount per unit area (ug/cm?), Co; original drug concentration (g/mi), D; apparent drug

diffusion coefficient (cm/sec), t; time (hours).
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Table V-Mortalities and Redness in the Rats Percutaneously Administered with 10% KF* Cream and Gel
No. of death
Drug Dose (mg/kg) No. of animals Days after administration Lethality (%) Redness
0 1-14
cream base 2000 5 0 0 0 R
KF cream 2000 5 0 0 0 -
gel base 2000 5 0 0 0 -
KF gel 2000 5 0 0 0 -
“ketonic fraction.
Pskin redness was not observed during 14 days.
Table VI-Body Weight Changes in the Rats Percutaneously Administered with 10% KF* Cream and Gel
. Days after administration
Drug Dose (mg/kg) No. of animals
0 3 7 13
cream base 2000 5 278.8 = 10.9 285.0 = 11.1 303.0 £ 8.1 3320 £ 15.2
KF cream” 2000 5 2804 + 134 2862 = 13.8 3046 £ 212 330.0 = 250
gel base 2000 5 330.8 = 16.1 338.0 £ 149 360.4 £ 15.7 382.6 = 17.7
KF gel® 2000 5 3044 £ 3.0 3144 £ 43 3322 £ 115 359.4 + 133

Results indicate mean £ SD from three separate experiments.

*ketonic fraction. "no significant significance with respect to control (cream base).

“no significant difference with respect to control (gel base).
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