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Improving the Fading of Reusable Surgical Gown by Repeated Severe
Laundering and Sterilization Condition
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Abstract: The purpose of this study is to minimize fading fabrics of surgical gown by repeated severe laundering and
sterilization condition. The study showed that the best conditions were reduction cleaning using sulphinic acid derivatives or
glucose organic chemicals at 98°C alkaline solutions. In these conditions, color difference values(dE) were below 1.0 that
means unrecognizable color change by repeated laundering and sterilization. If it treated with only laundering, reduction
cleaning conditions may adjust over 80°C alkaline solution. In conclusion, it is needed to select the high-washing fastness dye
and reduction cleaning using sulphinic acid derivatives or glucose organic chemicals at 98°C alkaline solutions for removal

unfixed dyes.
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Table 1. Color difference values(dE) of reduction cleaning treated fabrics various agents and temperature

dE Values of Reduction Cleaning Treated Fabrics

Dyestuff Reduction Cleaning Agent
Reduction Cleaning at 80C Reduction Cleaning at 98°C
Doxalin MSA 1.31 1.74
Foron Br.
Seracon P-RCN 1.47 2.05
Yellow S-WF
Sodium Hydrosulfite 1.62 1.17
Doxalin MSA 2.16 2.59
Foron Red
Seracon P-RCN 2.24 2.61
S-WF
Sodium Hydrosulfite 2.23 2.56
Doxalin MSA 0.99 1.34
Foron Blue
Seracon P-RCN 1.67 1.51
S-WF
Sodium Hydrosulfite 1.69 1.45
Doxalin MSA 1.54 1.75
Foron Blue
Seracon P-RCN 0.95 1.12
S-RWF
Sodium Hydrosulfite 1.28 0.94
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Figure 1. Grade of stained multifiber laundering fabrics repeated by reduction cleaning treated various
reduction cleaning agents, temperature and dyestuffs of (a) Foron Br. Yellow S-WF, (b) Foron Red S-WEF, (c)

Foron Blue S-WF, (d) Foron Blue S-RWEF.
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Figure 2. Color difference values of laundering fabrics repeated by reduction cleaning various agents,
temperature and dyestuffs of (a) Foron Br. Yellow S-WF 80C, (b) Foron Red S-WF 80C, (c) Foron Blue
S-WF 80C, (d) Foron Blue S-RWF 80T, (e) Foron Br. Yellow S-WF 98C, (f) Foron Red S-WF 98°C, (g)
Foron Blue S-WF 98°C, (h) Foron Blue S-RWF 98°C.
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Figure 3. Color difference values of sterilizing fabrics after laundering repeated by reduction cleaning various
agents, temperature and dyestuffs of (a) Foron Br. Yellow S-WF 80C, (b) Foron Red S-WF 80C, (c) Foron
Blue S-WF 80C, (d) Foron Blue S-RWF 80°C, (e) Foron Br. Yellow S-WF 98°C, (f) Foron Red S-WF 98C,

(g) Foron Blue S-WF 98°C, (h) Foron Blue S-RWF 98C.

F G} A A 254 A 3=

rek



HH=E|

rr

o2 ME Y BR

=

ot

stHA SAAEA Y FRYE, FANE 2= W
B0l JrE dEZL =2 YEtd Aotk

AA Aoz n2dd AZto] F7hd+E dERLO|
L0Z Bloju §¢o= Q473 HAo] M3de
o 4 UG o] AL blueAE AN FEH
At BEEAE A= 98Te 80C FAAAY 2=
A zpol7h il dm7b vbEEd A= 98T &
At oF dEZE 1.00]51e] Helol Soizith &
2HE A3}, Foron Br. Yellow S-WF2} Foron
Blue S-RWFE= MSA FEX: Seracon® =2 98T, Foron
Red S-WF: 80C o]A}o]ojof sttt t©h, Foron Blue
S-WFe 98CHTH= 23]z 80ToA <t & on,
SHAAFA F7Y Ael= AU

HHEA R A= EA W3 S7|EeR A
okt vtEEE A2 S A woll He Aol o
ojub= AL, Faz Ho Y EAEETE SHEA
A Al olu] AAE HEEANEAE FHMEA &
o7t ddz7do] 1225C vleA 714 $9 1
of =EEE=2 polyester?] HZAA FHol 12tg
| ardze] $Xol s1ole Aoz F2uc)

<
o]

4.2 E

[

B AT MLE (F)aA A 7utet reusable <
7He-& 3094 o] recycle polyester & YALS o]&
gto] dewspoxZ| oz A AT HAE EAEE
A ok, 39 AAAA= 27 A g st
o T AT BT WERAHO) 42 BE ¥
g Ao AAEAL BAstgon, 1 2y

cheat gt

1. Reusable =71 E79 112 ANEga 3¢ 4t
AP WHENS Ha3letr] fJstoe] marzt
FEE 7FF Bol 2EAZ 5 e SHAIAA
L Glucose 7]¥ke] 7] 3}3HE(Seracon P-RCN)
olm, FANA LxL 80CTHT} 98CT7F 15% F
= AdAHer 4t

2. BSEEAE A] o]HY AEE HrI A, A
A Aolls 2ol 15~3go|ley A +
o= Mg 37t F7lstol= 49 ol eE UE
L o]do] Sto g SRIEZA] gkgrow, FAAA
A FFY 2= IAQlel 25 S35t

3. Reusable =& 7F--8& L2 AE ¥HEAH 21},
dEZko] 1.0 o]ty HYE WEHst= HAIAA

B0oll et Reusable ~&7K2 HTHe| E|M X2ty 7iM A7 221

£ Sulphinic Acid ¥ % A (Doxalin MSA) E+x=
Glucose 7]19t9] §-7] 3}gHE(Seracon P-RCN)o|mH,
SHAAY &=+ 80T oo = eyt

4 Reusible 527188 & Ag & 2 WEAH

A3, yellow ¥ red §FE Doxalin MSA E&=
Seracon P-RCNe.Z 98C ZYAA A] dEFL 1.0
olste] Wele WSttt B, blueAld A=
2% BHAZE 60=7HA = HEMo] FESt
7 olFe] AeIHE dEgkol H 5.0~6.077]
Hao] WyEo] FANY m7o] Sidholw
d=7h A nge) 72E DAY Last UL
Aow AgHD

5. Reusable +&7H2-& Hdto] HHEHE 12 A&
F Bolgt AEH ¥4 =
a3 o de G ASHE A 277t A
gxoz 2 mAEAE 9= A4} Suphinic
Acid =4 EE= Glucose 7|Hte] &7] 3ES
o]-§3t 98T AAAAAZE T w2 H=
o AAT AA7 Bastc

(]

A2 =

B ATE A4AAR Fad o2 asge e
AFI(RO000661)2] A Rlo.2 SHE AFAY

References

1. K. K. Leonas, Effect of Laundering on the
Barrier Properties of Reusable Surgical Gown
Fabrics, AJIC Am J. Infect Control, 26(5), 495
(1998).

2. K. K. Leonas and R. S. Jinkins, The Relationship
of Selected Fabric Characteristics and the Barrier
Effectiveness of Surgical Gown Fabrics, AJIC Am
J. Infect Control, 25(1), 16(1997).

3. J. Brasch, “Health Marketing Quarterly: Medical
Textiles That Suit the User”, Routledge Taylor &
Francis Group, London, pp.162-176, 2013.

4. M. H. Min and J. Y. Kim, Dyeing Properties of
Fabrics for Reusable Surgical Gowns, Proceedings
of the Korean Society of Dyers and Finishers
Conference, Daegu, Vol.25, p.115, 2013.

5. S. M. Burkinshaw, J. Howroyd, N. Kumar, and
O. Kabambe, The Wash-off of Dyeings using
Interstitial Water Part 3: Disperse Dyes on Polyester,

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 3



222

Dyes and Pigments, 91, 340(2011).

M. Bozic and V. Kokol, Ecological Alternatives
to the Reduction and Oxidation Processes in Dyeing
with Vat and Sulphur Dyes, Dyes and Pigments,
76, 299(2008).

S. M. Burkinshaw and G. Salihu, The Wash-off of
Dyeings using Interstitial Water Part 4: Disperse
and Reactive Dyes on Polyester/Cotton Fabric, Dyes
and Pigments, 99, 548(2013).

S. M. Burkinshaw and N. Kumar, The Reduction
Clearing of Dyed Polyester Part 1: Colour Strength,
Dyes and Pigments, 76, 799(2008).

S. M. Burkinshaw and D. S. Jeong, The Clearing of
Poly(lactic acid) Fibres Dyed with Disperse Dyes
using Ultrasound Part 1: Colorimetric Analysis, Dyes
and Pigments, 77, 171(2008).

BFHYFY3A A 257 A 35

o
Ral
re
ra
HO
Ofot
1))
0

rek

10. F. Govaert, E. Temmerman, and P. Kiekens, Develop-

11

12.

ment of Voltammetric Sensors for the Determi-
nation of Sodium Dithionite and Indanthrene/Indigo
Dyes in Alkaline Solutions, Analytica Chimica
Acta, 385, 307(1999).

D. S. Kwak and T. K. Kim, Synthesis of Diamino
-anthraquinonoid Blue Disperse Dyes having Alkyl
Substituents Longer than Pentyl Group and their
Dyeability toward Pure Polypropylene Fibers, Textile
Coloration and Finishing(J. Korean Soc. Dye.
and Finish.), 24(2), 106(2012).

J. H Hwang and N. S. Yoon, Dyeability of Low
-melting Hybrid Polyester at Low Temperature,
Textile Coloration and Finishing(J. Korean Soc.
Dye. and Finish.), 24(2), 113(2012).




<<
  /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 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


