CHAPTER 1lI

MATERIALS AND METHODS

Materials

The following materials were obtained from commercial sources and used as

received.

1. Metronidazole (Lot No 8¢ dhe Government Pharmaceutical
Organization, Thailand) . ’//

2. Soybean oil (Lot No. 99FI0 A)

3. Isopropyl myristate ' 2'Cheiilical, USA)

4. Castor oil (Lot & Co 9. /OAR 60/1194, Bistributed from Srichand United
Dispensary Co., Ltd® T Lail: '

5. Cremophore EL (Lqg

6. Cremophore RHyg

7. Brij 35 (Lot No. 44/8 \&, Thailand)

8. Brij 72 (Lot No. 44/0835. EAC ATHailue

9. Brij 721s (Lot No. 44/0628 : " d

10. Lutrol F-68 (Lot No. 468638 BAS)

11. Lutrol F-127 (Lot No.#A800: F, Ggima

12. Tween 80 (Lot No. 3921 !l Fhaka Chy , US

13. Glycerin (Lot & Control Ne—EDEGI92P" Distributed from Srichand United
Dispensary Co., Ltd., Thailand}s"/ - (4888 7

14. Propylene glyco k 283584, Distributed from Srichand
United Dispensafy-Ceos-htd=-Fhaitant)——————=

15. Polyethylene gl ? 4 : O4OTAA CC, Distributed from
Srichand United Dispensary Co., Ltd., Thailanc d

16. Potassium dihydrogen phosphate (Batch No. F2H145, Fisher Scientific, UK)

17. Butanol (Lot No. K23 463 ca i Switzerland)

18. Ethanol (L ’ aﬂﬂﬁ# i ﬂﬁﬁlﬁ

19. Cetyl alcohdl(L . 00918, , Thailand) ’

20. Sodium hydroxide pellets (Lot Na. 7708, Malliegkrodt, Mexic

21. Ultr nﬁa tmtgjﬁﬁ}ﬂ?sﬂ Bﬁ]xé’ A)

22, Porﬂ‘;mn ;‘gm 3

Equipment

1. Analytical balance (Model PB 8001, Mettler Toledo, Switzerland)

2. Magnetic stirrer (GEM HS-100, Thailand)

3. Hot air oven (Model 110, Mammert, USA)

4. Water bath (Model TBVSO01, Hetomix and DT Hetoterm, Heto, Denmark)

5. Conductivity meter (portable Consort C535 versionl. 1, UK)

6.  pH meter (Model 420A, Orion, USA)

7. UV visible spectrophotometer (Model UV-1601, Shimadzu, Japan)



35

8. Viscometer (Model LVDVI', Brookfield Engineering Laboratories, Inc.
Massachusetts, USA)

9. Polarized light microscope (The KHC Olympus, Japan)

10. Transmission Electron Microscopy (Model JEM-200CX, Jeol®, J apan)

1. Vortex mixer (Vortex-genie, model G 560E, USA)

12. Modified Franz Diffusion Cell

13. Anaerobic glove box (Forma Scientific, 1029 S/N 13457-201, Ohio, USA)

14. Incubator (Model TS 5410, Termaks, Germany)

15. Hot plate

16. Micropipette

Glassware and Miscellaneous

1. Dialysis membrane (Lot No. 10F lecular weight cut off 12,000
Dalton, Sigma Chemica
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Volumetric flask (
Stirring rod (Pyrex,
Test tube (Pyrex,
Transferring pipette
Disposable syring

= N2 20 NLoN L

0. Spinal needle (0.8 \“ToletiNo. 01G31, Nissho Nipro Corp.,Ltd.
Thailand) Sl A
. Plastic petri dish (10 cm

12. Anaeropack® Anaero (Lot 8 subishi gas chemical Co.,Inc.)

[y
[y

Methods

1. Formulation studys1 ,

Partial pseudo-termagy, phase diagrams were constructed to examine the
formation of miﬁuﬂxgjl W msﬂ%)t]ﬂ MTMS: oil [isopropyl
myristrate (IPM), so oild ( cas i ; strfactant [tween 80 (Tg),
Cremophor EL (Cﬂ,), Cremophor RHéO (Cru)]; co-surfactant [Lutrgl F-68 (Leg), Cry,
butanol (B), Bxij 35 ij 72) B 7 ﬁ@lij), glycerin
Q)] andﬁtﬁﬁ ﬂﬁmM( ﬂ‘ﬂ’m quired amount
of oil phage was added to the mixture of surfactant and co-surfactant to obtain
oil:surfactant weight ratios of 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8 and 1:9. Different
ratio of each surfactant and co-surfactant were prepared by accurately weighing each
composition into the flask. Oil was added to make the total weight of each preparation
of 10 grams. The type and amount of oil, surfactant and co-surfactant systems are
listed in Table 4-6. The mixture was mixed thoroughly until homogeneous dispersion

was obtained. Then each mixture system was titrated with ultrapure water. The end
point was detected whether the transparent gel became turbid gel.



Table 4 Study design of microemulsion gel systems.
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(E1: E2 =gurfactant: co-surfactant

System Oil Surfactant | Co-surfactant | Water phase % E1:E2
(E1) (E2)
1 IPM Tso Leg W: PG (4:1) 2:1
2 IPM Tso L W: PG (4:1) 1:1
3 IPM w 2:1
4 IPM W 1:1
5 IPM W -
6 IPM w 1:1
7 IPM W 1:1
8 IPM W 1:1
9 IPM . w I5d
10 IPM e W 1:1
11 IPM g W: PG (41) -
12 IPM s W: PG (4:1) -
13 IPM RH_” W 1:1
14 CO B —= W 2:1
15 CO W 1:1
16 CO . PG (4:1) =
17 CO w 1:1
18 CO .V".ﬁCEL o | WPG@D -
g ey :
20 1:1

1 SBO T G Vo
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Table S Amount of ingredients in MEG system using 1:1 ratio of E1:E2.
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N

Weight ratio of oil:surfactant Amount (g)
mixture Oil Surfactant (E1) | Co-surfactant(E2)
1:9 1.00 4.50 4.50
2:8 2.00 4.00 4.00
357 3.00 3.50 3.50
4:6 3.00 3.00
5:5 2.50 2.50
6:4 2.00
7:3 1.50
8:2 1.00
9:1 0.50

\

18ing 2: 1 ratio of E1:E2.

\

Amount (g)

mixture - 0 1) | Co-surfactant(E2)
19 A 3.00
2.8 5.38) 2.67
00 467 233
'ﬁm 4.0 ' 2.00
S5 35.00 333 o 167
: b ggl—‘m 2‘6]'8 ﬁ d BEE
q 73 7.00 2.00 1.00
8:2 8.00 1.33 0.67
9:1 9.00 0.67 0.33

*** The amount of oil, surfactant (E1) and co-surfactant (E2) of each system was

varied by following the composition in Table 4.
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2. Preparation of microemulsion gel (MEG)
2.1 Construction of partial pseudo-ternary phase diagram

The existence of MEG was monitored by the corresponding pseudo-ternary
phase diagram with the mixture of water phase on the top of the phase diagram, the
oil phase and the mixture of surfactant and co-surfactant on the bottom left and right
corners, respectively. The MEG and liquid crystal phase (LC) were identified as the
shaded area in the phase diagram where clear, transparent gel with birefringent
property were obtained based on visual inspection and polarized light microscopy.
The boundary of MEG and LC region was determined using the end point from the
water titration and confirmed by polarized light microscopy. The MEG systems that
possessed desired property for pe ' utigl delivery (such as changing structure
from liquid to semi-solid, & s ike transparent gel when contact
certain amount of water) w estigation. This system in intra-
pocket of periodontal di ntion time and control drug
release at the site of acti® C as an appropriate system
for periodontal drug delj sand irritation of surfactant at
e _and allowable amount of

Representative 6

partial pseudo-ternary phase
diagrams were selected a

on and stability studies. The

criteria for selected formulati 25 the p it hen most series were superimposed in
which stable, clear and transparésit-get- 1d''su ¢ viscosity for use in intra-pocket of
periodontal disease and the four eomposit

et

The composition and ‘the selected MEG dre/shown in Table 7. Each

ely weighed and heated befo “ allowed to melt in water
bath at 60°C for 15 minmites anc nﬁ(rature with a vortex mixer
at a maximum speed for 10 minutes. The systems were-examined under a polarized
light microscope after 7 days of storage at goem temperature to allow the system to

reach equilibri ﬂ: Nj—lmﬂ i ﬁﬂ) ; ure were selected for
further investigLﬁL gﬂ;s' 0 i sicd¥ stability.
U

AT

Seyeral systems were prepared to obtain the appropriate system for
periodonfaﬁ use. The selected formula that possessed viscous-stiffing, transparent and
stable gel base were selected to incorporate metronidazole. The saturation solubility
of drug in MEG and LC was performed by varying concentrations of metronidazole
incorporate into MEG base of each system from 0.50, 0.75, 1.00, 1.50, 2.00, 2.50 to
5.00 %w/w following system in Table 7. The saturation solubility of metronidazole in
each MEG base and LC systems was determined by visual observation and polarized
light microscopy. Then the formulas were observed for 1 week. The highest drug

concentration at which drug crystals were not found was considered to represent the
saturation solubility of metronidazole in that system.



39

Table 7 Representative formulation of each system for preparing MEG base and

MEG containing metronidazole.

Composition of formula System Ratio of oil:surfactant:(co-surfactant)
IPM : Tgo: W 1/1 5:5 (water 10%)
172 4:6 (water 8%)
1/3 4:6 (water 10%)
1/4 3.7 (water 8%)
1/5 3:7 (water 10%)
1/65 8} } k9, (water 7%)
CO: CgL: W: PG (4:1) J \ : ter 23%)
g r 20%)
3} 0%)
3 2 %)
13%
)
IPM : Tg: Lgg: W 59 3% A water 15%)
(Tso:Les = 2:1) /e ) water 20%)
-3 \ water 25%)
b VLR 4P 67 (water 20%)
/5 i 5 335 (water 25%)
316: 5 L83 (water 17%)
IPM : Cgr: W: PG (4:1 4007 0 (wa %)
by TR ater 25%)
= ater 25%)
v 0%

IPM : CRH: W: PGi¢

m 5/4 3:5 (water l%
3

P 5/5 & s (water 15%
IPM : Tgo - 1 ! %)
N ﬂﬂﬂ M‘W 50z 1 (Jvi hid oo

6/3 ¢ | 1:45:45 (water 15%) s

IPMA TN Bk J761k0 QN 3F B .5l (wateér 1
q
SBO : Tgy: W 8/1 1:9 (water 7%)

The non-syneresis, non-separated, non-precipitated and stable formulas were
selected. The MEG containing metronidazole systems were studied for their loading
capacity and physical stability. For each system, the drug was incorporated into MEG
and LC system by mixing with other components in the systems and melting or
warming in water bath using the protocol as described in 2.2.
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3. Physicochemical characterization of microemulsion gel MEG)
3.1 Physical appearance

The visual observation of each MEG and drug-containing MEG were recorded
and described general properties of each system such as color (transparent, clear or
turbid gel), viscosity (stiffness, viscous, homogeneous or syneresis), appearance
(lamellar gel, liquid, semisolid, jelly-like, rigid gel or ringing gel). After preparation
for one week, these selected formulations were reevaluated.

3.2 Polarized light microscopy

A microscope with polarized
birefringent property of fo
at room temperature. Micra
polarized light. A small ameun
glass slide and then exami
cross polarizing, under ma

lyzer was employed to examine the
y of MEG in the phase diagram
ie-pattern o EG was verified under cross-
of each TampleWas placed between a cover slip and
arized light by"turning polarized lens at 90° or
and 200x. The sample that appeared

J40): be, classified as microemulsion
(ME). The sample sho feifidgent property would beiclassified as liquid crystal
pha i ificdias described by Radler et al

It ta : S polarizing with a camera attached to the
microscope in order to idéntify microsce 4 ;\?\’ would be ME, MEG, LC

L 1
A
L'

L

3.3 Determination of mi oemuls y type
Two different tests were u : he the type of MEG ;

- Dilution te

The dilution tes eror oil (SBO or IPM) to the
microemulsion. Each ponent was weighed at the“€qual amount and mixed
together. If water was easily dispersed in thetgxternal phase, the microemulsion was

o/w type. On t reghandy if roi | W ﬂ;ﬁsible in the external
phase, the micr ! 3 -
v ¢
- Dﬁjolubility test w = fj EI ,] a"" E]
Dyg so ‘I’)li@tg as?emma by adding y]rop of water-soluble or oil-

soluble dye to microemulsion. The intense staining of the external phase after addition
of a water-soluble dye (Tartrazine) or an oil-soluble dye (D&C red NO.17) indicated
an o/w microemulsion or w/o microemulsion respectively.

3.4 pH

The pH of MEG base and microemulsion containing metronidazole were
detected both before and after stability testing. The selected formula was measured at
room temperature by using a pH meter that calibrated at pH 4 and pH 7 with standard
buffer solution before measured.
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3.5 Conductivity measurement

The conductance of MEG was determined at room temperature using a
portable conductivity meter (Consort C535 V 1.1, UK). Standard solution of 12.88
mS and 1413 pS from Mettler-Toledo were used to calibrate the instrument.

3.6 Viscosity measurement

The viscosity of selected systems were monitored by a Brookfield LVDV-I*
viscometer using at least three different spindle number (NO. 61, 62, 63, 64)
depending on sample viscosity. All systems were measured at room temperature. The
instrument was calibrated with visco i‘ ¥ dard calibration Lot No. 101002 before
used. Each sample was measured. By varyiu® Spindle number and speed depended on
the viscosity of each sample \'*t" had gasured at low shear rate or speed,
in order to avoid slipping e - :
same container and sample

of one minute until five

Syringeability offe AES arid TG systemiboth before and after stability was

performed by withdrawi ng S TOm eontainer into two ml glass
syringes that standed fofwaill 3 i e accurately forces (1 kg.)
was put toward the plungegof} e time that the entire MEG
passed through a 21-gau > faeter 0.3 mm was recorded and
diverted value into ml per. ee@hd:-Tripics ement of each sample were

performed.

3.8 Particle - e d

i

The mean particie dian . 3 before and after stability
were measured at roo - emperature by a transmission ‘electron microscope (TEM)
following negative staining techniques. A drop of sample was placed on the coated

copper grid (siz i absorbed with filter
paper. The samxﬂm M ﬂﬁﬁmmmmc acid solution for
30 seconds. Excef§ solution was absorbed. When the sample was dried, pictures were
taken at various magnifications article di th before and
after s 1ﬂﬂﬁ§:ﬁ|§ %ﬁ?ﬁu ﬁg 1g8/sample by a
computer prog e re version 4.01. Then, the average particle size of each
sample was calculated.

SemAfore is an economical, very easy to use digital image recording system.
The system is based on a personal computer with a program that runs under a
windows operating system. SemAfore acquires slow scan images from the TEM into
the computer. A digitizer converts the signal into a digital stream of data. The images
have the same high resolution as the photographs. The images can be zoomed and the
gray scale can be adjusted in order to correct exposure errors and to enhance the
image. Prior to use, the scale of picture from TEM was calibrated following each
magnification.
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The measurement of particle diameter was based on Martin’s diameter which
was the length of a line that bisected the particle image and the line may be drawn in
any direction but should be in the same direction for all particles measured (Martin,
1993). This program measured the distance between two horizontals on the opposite
sides of the particle by clicking mouse of computer on the left side and then drag to
the right of the particle, after that the diameter was shown. The bar scale from TEM
image must be recalibrated with computer scale, the recalibrated value of each picture
was filled in the computer program before measuring the diameter of particle with
SemAfore. The results that were obtained from SemAfore program were tested
statistically significant difference both before and after stability test.

4. In vitro drug diffusion studies ”///
@ ms were freshly prepared and

All selected 1.5% w# azple
precisely weighed. Th W}dies of MEG containing
metronidazole 1.5% w/we : ISIg ified Franz diffusion cell
(Norling et al, 1992) as_s a* 1’ Figute ¢ ;;\"-1- s consisted of two glass
compartments, donor and rg Qmpartments. 1 \nm diameter of each cell was
1.8 cm, correspondingaf® s cifefifye permeable Surfaee area of 2.55 cm?. The
receptor compartment confingd A 3-14=mt of pl ate, buffer solution pH 6.8 as
release medium that wasg#€alibrag partments were separated by
dialysis membrane that hag eql eigh 10112,000 dalton. Before placing

5uthe dialysis ' membrane was cut into a
I and then rinsed with boiling
water to wash off any water solliblec fits. The membrane was then soaked for
30 minutes in the release mediugi=a pedbetween the donor and the receptor
compartment of the cell.

The diffusion gef§
compartment that coveé
the temperature at 37i(ﬁ°
experiments. _

[ % -7
After equi iop,| 1 rﬁﬁﬁ mmhed into the donor
compartment. THe |t (zjn ed-tith It eated membrane in

between. The reléake medium was cagﬁfully filled into the receptanrt without air
s

bubble. The was 0 e i 4 ic stirring bar
e T BV BT e
appropriateqtime in‘ervals (0.5, 1,1.5,2,25,3,4,6,8, 10, 12, 18 and 24 hours) and
replaced immediately with an equal volume of fresh release medium. A portion of
withdrawn solution was diluted and determined for the amount of drug diffused using
a UV-visible spectrophotometer. The amount of drug release was calculated from
calibration curve and corrected for the amount previously withdrawn for assay. The

tripicate determination of each sample was measured.

[acket and aitfasion' medium in the receptor
b.eguilibrate and maintained
ore sﬁiying and throughout the

The general models of diffusion kinetics: Zero order, Higuchi, Cube root,
Power expression, and Weibull models were use to elucidate the drug diffusion
model. (Siepmann and Peppas, 2001). Model with the highest coefficient of
determination (R?) was accepted as a model of drug diffusion.



_ Sampling port 43
(Doner) Cellcap
]

Mucoadhesive film —— |
\

Dialysis membrane , \_Jl-
Buffer pH 6.8 =

s
= e 2

Water out

water jacket

Cell body (Receptor) |

—

% . ‘.ﬁ-‘
Water in

Figure 4 Schematic diﬂ( : s for-iz vifro diffusion studies.

(from Siepmann and Pe

4.1 UV-visible a dntol .\. hidazole diffused from MEG

There  are 7 v for  determination of
metronidazoleincluding s, 11 speetrophotometry, colorimetry, high
performance liquid chro Y ;4;‘. C), gas-liquid chromatography and thin
layer chromatography (Reyn 096) 15 usionistudies, spectrophotometry was

used because it was conveni

The standard curve g ie buffer solution of pH 6.8 as
release medium wasipgrformed to ez e the amonnt @f/drug dissolved in drug
release studies. 100 38 of metronidazole w: ol weight into a 100-ml
volumetric flask. Phosplidte bu '6°8 was used to dissolve and adjust
to volume. Ten milliliters‘of this solution were pipetted int® a 100-ml volumetric flask
and adjusted to volume with.phosphate buffersolution of pH 6.8. This solution was

stock solution ofﬁe'ﬂlm'w ﬂ ﬂ j w EI f] ﬂ ‘j

Standard s8lutions of metronid@zole were prepared by pipet’@g 2,3,4,5,6,7
and 8 id 10Ty 1 i asks. These
solution:ﬁergfﬂtﬁ m&mt‘:ﬁﬁm&on 648.to volume so
that the cogcentrations of standard solutions were 4, 6, 8, 10, 12, 14 and 16 pg/ml,
respectively. The absorbance of standard solutions were performed by using UV
visible spectrophotometer at 320 nm. Phosphate buffer solution of pH 6.8 was used as

blank. The relationship of metronidazole concentration and absorbance was fitted
using linear regression.

4.2 Validation characteristic for determination of metronidazole release
from the MEG and liquid crystal system by UV spectroscopy

The parameters evaluated to ensure the acceptability of performance of the
selected analytical method were accuracy, precision, specificity and linearity
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4.2.1 Accuracy

Metronidazole solution were prepared at 4-16 pg/ml. Three sets of
each concentration were prepared. Each individual sample was analyzed by UV
spectrophotometry and percentage of analytical recovery of each sample was
calculated.

4.2.2 Precision

a) Within run precision

The within run precision Wa§ determined by analyzing of three sets of
the calibration curve in the same day. ancentrations of metronidazole were
compared. Then, the percent (% CV) for each concentration

was calculated. ’
b) Betwe( i ‘-H

] 2CiS101] -
The betweea 101 3s detetmined by comparing each
A .

concentration of three s gf h.p pcunve, prepared on different day for six
days. Inverse concentratigf ree standa ~\ itves on different days were

determined and the peré€nt £o¢ /) for each concentration
was calculated.

4.2.3 Specifigii

Under the cond ti'g; dfo itro metronidazole release studies,
the peaks of other components i the MEC d liquid crystal systems must not
interfere with the peak.of metronidazole. fion, wasmade by comparing the

, ootar fluid taken from the

} metronidazole with the one
taken from the drug-cont@ining omposition.

4.2.4 Lineawity,, o/

LIS VLB WRLIILD, o comesponcin

concentrations waa-berformed. The co%fﬁcient of determination was @lculated.

 mARIAINIUNRINYINY

stability testing

Two different methods were performed to study stability of MEG system. First
method, the MEG formulations were observed under accelerated conditions (heating
and cooling cycle) by storing the sample at 4°C for 48 hours and 45°C for 48 hours for
6 cycles (Prince, 1977). The physicochemical properties of all formulations were
studied and compared with those before stability testing as in 3.1-3.8 (physical
appearance, microscopic pattern, MEG type, pH, conductivity, viscosity,
syringeability, particle size and inhibition zone diameter). The sign of unstable
formulation was also visually investigated.
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Second method, shelf-life stability of MEG both as functional of time for 4
months and storage temperature at 45°C, 75% RH was evaluated by visual inspection
and as in 3.1-3.8, the same as the first method. Stable systems were identified as those
free of any physical change such as phase separation, syneresis, precipitation,
discoloration, viscosity change and appearance. Both MEG base and MEG containing
1.5%w/w metronidazole were investigated by using two different method as
aforementioned.

6. Anti-microbial activity of selected MEG system and 1.5% w/w metronidazole
MEG.

representative of anaerobic bacteria in adulf fefiofontal pocket. P. gingivalis (Pg) is a
short rod-shape gram-negati S
colonies on blood agar.

gingivalis (Pg) were eval SvAuSing agar diffusion method, according to the

(19 s a modified susceptibility

vith “an inocculum of a specified

i ibition zone diameter.

ithyplaque agar in an anaerobic
70 carbondioxide.

test where the sample
organism and then
Porphyromonas gingivali:
glove box containing 859

6.1 Collection of ro figivalis and subculture

Gingival fluid of pe;é_e@g patient was collected from
periodontalpocket by_ filterspaper “strip«(Harco ¢ papgr), then Porphyromonas
gingivalis was u-i_s:::raﬂ.' hat kept at —80°C (deep

freeze) recommended. By | "”
standard procedure. Degp| frozer give

from frozen condition

Laboratories (NCCLS)
@ in plaque was recovered

~cultured onto Tryptic soy
agar supplemented with 5% defribrinated shegp blood by streaking. This process was

def
condion tren B L I bEI g THES M) G convl amaercbic
conditions then i 3 y

U

ARESIT M INg 8y

Maia culture of plaque agars using in this study was tryptic soy agar
(BBL),synnonym ; trypticase soy agar, tryptone soya agar, soybean-casein digest
USP. The tryptic soy agar was composed of trypticase soy agar (BBL) 40 gm, yeast
extract 5 gm, hemin 5 gm, sodium chloride 5 gm, L-cystein 400 mg, agar 15 gm,5%
sheep blood. The total volume was adjusted by distilled water to 1000 ml that
obtained pH 7.3. Each composition was suspended in distilled water, then was
dissolved and heated with agitation until boiled. After the media were sterilized by
autoclaving at 121°C, 15psi for 15 minutes, 5% defribrinated sheep blood was added
after cooling media to 45°C and mix well. Tryptic soy agar media was then
transferred into plastic petri-dish. The plates were prepared by adding 25 ml of plaque
agar to each 10 cm petri-dish.

melted then inoculated and s
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6.3 Culture media

The colony of Porphyromonas gingivalis was incubated until black pigment
was seen, then it was collected by loop into nutrient broth tube and gently mixed by
vortex mixer to distribute throughout nutrient broth tube. The culture was diluted with
nutrient fluid to give density equivalent to 10’ microbials/ml by comparing with a
standard Mc farland No.1. Inoculated a properly obtained clinical specimen onto the
medium and then streak to obtain isolated colonies.

6.4  Antimicrobial activity test of MEG and LC system usingmodified
agar diffusion method

Each composition, MEG base an¢lME ontaining 1.5% w/w metronidazole
were subjected to test microbial \‘ . olificd agar diffusion method. The agar
plates were perforated a hole.perp a=S{C otton-tipped swab was dipped
into the adjusted culture S 7
throughout the surface of#plaQue4gar, The inoeuluii™plates were dried for 10 to 15
minutes. The sample wased€yides o¢ group: fitst: the composition of each

nulsion gel base and third
group: MEG containing amount of 0.10 gm of each
sample was filled into #€ 1 A ith diameter 6 mm one by
one following three groupfoffSample.<Fhel were incubated in anaerobic glove
box at 37°C for 3-5 dayé! end of inewibaion périod, the diameter of inhibition
zone was measured. The sizegfof zoues ofdnhibition Were recorded and diverted to

mm scale.
6.5 Microbial contami -sterile microemulsion gel
The MEG base g metronidazolewere prepared by aseptic

\ tiwould not be damaged at
high temperature was hgated i 2 or 2 hours, otherwise the
equipment would be ringed with 70% ethanol and dried*at low temperature. Prior to
prepare, the hand had togbg. cleaned and aghat, mask and gloves had to be worn,

MEG containing g A B L E b B PhE) bk, e MEG and
MEG containing 1.5 ﬁro d ptep conditiofi above.

U

%m@ﬁm@mﬂmﬁmﬁg&

used for broken skin, lesion and mucous membrane (nose, throat, ear, vagina). One
gram of the MEG gel base or MEG containing 1.5% metronidazole was weighed.
Each gel was diluted with distilled water in ratio of 1:10 (MEG:water) and using
vortex mixer to distribute throughout the tube. One milliliter of sample was drawn
using pipette and carefully dispensed onto petri-dish with ready made medium. Then
each plate was incubated at 37°C, 48 hours for aerobic bacterial and 20-25°C, 3 days
for yeast and 5 days for mould. The colonies became red for aerobic bacterial, blue-
green for yeast and black or blue larger than yeast for mould.
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