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Preparation and physicochemical characterization of mouthwash
granules containing menthol, thymol, eucalyptol and Methyl salicylate

Dong-Wook Kim
Department of pharmaceutical Engineering, Cheongju University
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Abstract In this study, a new granular type mouthwash with equivalent antibacterial activity to marketed liquid type
mouthwash was developed using a material called magnesium aluminometasilicate (Neusilin). This material adsorbs
the surface of granules to improve the flowability of granules due to the formation of a eutectic mixture of the main
constituents, which have improved flow properties and rapid disintegration time and little residue in the oral cavity.
The characteristics of the granules were improved when the amount of Neusilin was 10% or more according to
measurements of the granule properties, such as flowability. In addition, a disintegration test in artificial saliva and
a sensory test in the human oral cavity were carried out to confirm the improved disintegration characteristics and
sensory test results. The antimicrobial test confirmed similar antibacterial activity to that of the liquid oral cleanser
already sold in the market. The granular oral cleanser composition prepared in this study can be used for the
development of pharmaceuticals containing different drugs with similar characteristics as eutectic mixtures at the same
time, which is considered to be useful in the development of medicines in the pharmaceutical industry.
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2.1 AloF & 77|
FAE 22X L-menthol(Hwail, Korea), thymol
(Hwail, Korea), eucalyptol(Tien Yuan, Singapore),

Methyl salicylic acid(Hwail, Korea)< t3t2FH(KP) Tt
A& AR89 A 9Fe 2= Tryptic Soy Broth (BDTM,
USA), Magnesium aluminometasilicate(Fuji, Japan),
Xanthan gum(C.E. Roeper, Germany), Xylitol (Roquette,
USA), KH,PO4(Daejung, Korea), Na,HPO, (Daejung,
Korea), KHCOj(Daejung, Korea), NaCl (Daejung,
Korea), MgCly(Daejung, Korea), citric acid(Daejung,
Korea), CaCly(Dacjung, Korea)S AM&-3}3 o v 4%
2] Streptococcus mutans(KCTC, Korea)Es Al

StSAT.

2.1 M=ty

=X 3

4891 L-menthol, thymol, eucalyptol, Methyl

salicylic acid9} XylitolZ® T3t & 58 AAZ 52
°oF fi f B AE o83t HHE AFL 605
A(0.25mm)E AHEsle A F29HE wHESITh
AzE F43HE o 60TAA 1A A% AZE T
605 HE AMEsle] dAe A7]e] Az HHE Ax
sgom HFH O R Neusiling FYe+ T vl o)A
Edetodeh. Azl A AHEE FEE 3 H7HA Y

9k Table 1.0 FA|6HS

Table 1. Formulation of Mouthwash granules (mg/unit)

N Cdd o | 61 | a2 | G | a4
ingredient
L-menthol 84
Thymol 12.8
API
Eucalyptol 18.4
M. salicylate 12.0
L Neusilin - 51.6 | 103.2 | 154.8 | 206.4
Excipients -
Xylitol 948.4 | 896.8 | 8452 | 793.6 | 742.0
Total 1000.0
2.2 MEA™
A7, WE, ARG e APANEL EH
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Fig. 1. Eutectic mixtures of weight ratios of L-mentol and
thymol at 257C;10:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6,
3:7, 2:8, 1:9, 0:10, respectively.
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Fig. 2.

SEM pictures of mouthwash granules containing
Neusilin : (GO) Neusilin 0%; (G1) Neusilin 5%;
(G2) Neusilin 10%; (G3) Neusilin 15%; (G4)
Neusilin 20%; (N1) Neusilin. Magnification for
all samples was 500X.
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Table 2. Micromeritic properties of Mouthwash granules

. Cdd 6o | 61 | @ | &3 | o
Properties
Angle of repose (°) 56 38 48 44 47
Bulk density (g/ml) 0.5 0.7 0.6 0.5 0.5
Tapped density(g/ml) 0.5 0.8 0.7 0.6 0.6
Carr's index (%) 5 20 13 16 14
Hausner ratio 1.1 1.1 1.1 1.2 1.2
Loss on Drying (%) 4.5 5.0 5.4 6.7 8.5
3.3 7UHZEE Y BaSy
AzE FHYAE e Qg BeEHS
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Fig. 3. Artificial Oral cavity disintegration of Mouthwash
granules, (GO) Neusilin 0%; (G1) Neusilin 5%;
(G2) Neusilin 10%; (G3) Neusilin 15%; (G4)
Neusilin 20%, photo taken every 10 second in
artificial saliva medium.
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Fig. 4. Sensory evaluation of Mouthwash granules for
Oral disintegration (*p <0.05). Values are mean
+ SD (n=5)
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Fig. 5. Sensory evaluation of Mouthwash granules for
residual feeling of refreshment (*p <0.05).
Values are mean = SD (n=5)
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Fig. 6. Anti-microbiological evaluation of Mouthwash
granules (a) Blank; (b) Garglin Medical; (c)
Mouthwash granules



AAIE| S

A Al8A Al2E, 2017

1

2

[2

13

[4

[5

[6

[7

[8

—

]

]

]

[}

—_

—

—

=

HH

il

References

Chi, Bo-Ram, et al., "The Effect on Growth Inhibition of
S. mutans by Lotus Leaf and Dandelion Extracts,"
Journal of the Korea Academia-Industrial cooperation
Society, 12.12, pp. 5773-5778, 2011.

DOLI: http://dx.doi.org/10.5762/KAIS.2011.12.12.5773

Ahmadi, Amirhossein, "Potential prevention: Aloe vera
mouthwash may reduce radiation-induced oral mucositis
in head and neck cancer patients." Chinese journal of
integrative medicine 18.8, pp. 635-640, 2012.

Farah, Camile S., Lidija McIntosh, and Michael J.
McCullough, "Mouthwashes," Issues 1, 2009.

Fine, D. H., et al., "In vivo antimicrobial effectiveness
of an essential oil containing mouth rinse 12 h after a
single use and 14 days' use," Journal of clinical
periodontology, 32.4, pp. 335-340, 2005.

DOI: https://doi.org/10.1111/1.1600-051x.2005.00674.x

Fine DH, Furgang D, Barnett ML, et al., Effect of an
essential oil-containing antiseptic mouthrinse on plaque
and salivary Streptococcus mutans levels, J Clin
Periodontol 27, pp. 157-161, 2000.

Overholser CD, Meiller TF, DePaola LG, Minah GE,
Niehaus C., Comparative effects of 2 chemotherapeutic
mouthrinses on the development of supragingival dental
plaque and gingivitis, J Clin Periodontol 17, pp. 575 -
579, 1990.

DOI: https://doi.org/10.1111/].1600-051X.1990.tb01108.x

Arvidson, K.; Johansson, E. G., "Galvanic currents
between dental alloys in vitro," European Journal of
Oral Sciences, 93.5, pp. 467-473, 1985.

DOI: https://doi.org/10.1111/1.1600-0722.1985.tb01341.x

Neusilin Product information, Fuji Chemical Industries,
2009, http://www.neusilin.com/product, 2017.11.02

Sander, Camilla, and Per Holm. "Porous magnesium
aluminometasilicate tablets as carrier of a cyclosporine
self-emulsifying formulation," AAPS PharmSciTech,

334

10.4, p. 1388, 2009.

[9] Carr, Ralph L., "Evaluating flow properties of solids,"

Chem. Eng., 72, pp. 163-168, 1965.

[10] Hausner, H. H., Friction conditions in a mass of metal
powder, Polytechnic Inst. of Brooklyn. Univ. of

California, Los Angeles, 1967.

Geldart, D., et al, "Characterization of powder
flowability using measurement of angle of repose,"
China Particuology, 4. 3-4, pp. 104-107, 2006.

[11]

Z S =2(Dong-Wook Kim) [H33]

©1997d 24¢ :
(eFAh

A st ofskal

©1999d 29 : A3 oFey
gt oFgkat (FehAAh

e2012d 8¢ : Awddistu o}
ighel ofstat (oFshubab

020143 3¢9 ~ Al : HFdgtw
Al oFg et wg

A2, ofekE Az, ok AGAA, SEA




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


