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Abstract

Introduction: To date, limited published data exists regarding the efficacy of commonly used disinfectants in inactivating the Risk
Group 3 dimorphic fungal pathogens, Coccidioides immitis and Coccidioides posadasii. Newer generation quaternary ammonium
compounds, like Virex® Il 256 and Virex® Tb, have not been previously evaluated.

Methods: Herein, these disinfectants are evaluated against 10% bleach and 70% ethanol, for their ability to inactivate 5 x 10’
arthroconidial spores of C immitis RS or C posadasii strain Silveira within 2, 5, 10 or 20 minutes contact time in aqueous solution.
Results: Evidence is provided that both Virex® Il 256 and Virex® Tb are highly effective alternatives to 10% bleach or 70% ethanol
for the disinfection of 5 x 107 arthroconidia of Coccidioides spp. within 2 minutes of contact time.

Discussion: Both 70% ethanol and 10% bleach were seen as less effective than the other disinfectants, requiring a longer contact
time to completely inactivate the same number of arthroconidia.

Conclusion: A contact time of > 2minutes is adequate for the disinfection of 5 x 107 Coccidioides spp. arthroconidia when using

either the Virex® Il 256 and Virex® Tb formulations.
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Institutions that perform biosafety level 3 (BSL-3) procedures
or animal BSL-3 (ABSL-3) procedures frequently share com-
munal areas and equipment that are used by multiple investi-
gators. It is not uncommon for one BSL-3 or ABSL-3 facility to
house viral, fungal, and bacterial organisms concurrently. The
optimal disinfectants used in such facilities need to be carefully
evaluated by institutional biosafety committees (IBCs). Ideal
disinfectants would (a) be effective for all organisms used in
the facility, (b) have a favorable safety profile, (c) be easy to
use, (d) be economical, and (¢) be chemically compatible with
the composition of surfaces and other chemicals used in the
facility.

Among the most commonly used disinfectant compounds
for high-containment organisms, including select agents, are
sodium hypochlorite (bleach), phenolics, quaternary ammo-
nium compounds (quats), and alcohols. However, efficacy
for killing/inactivation is known to vary by organism and
must be assessed on a case-by-case basis. With regard to the
dimorphic fungal pathogen Coccidioides posadasii, no study
evaluating the efficacy of common disinfectants has been
published in over 50 years, and only 1 study evaluating
Coccidioides immitis has been published within the same
time period." The published study evaluated 10% bleach,

70% ethanol, and a phenolic compound, Vesphene Ilse,
against the highly infectious spore form of the fungus.
These authors found that 10% bleach and 70% ethanol were
effective in providing a 7-log'® reduction in fungal arthro-
conidia of C immitis strain 2009 in less than 1 minute,
whereas Vesphene IlIse was less effective, providing only
a 6-log'” reduction of arthroconidia within a longer contact
time of 5 minutes. The authors recommended the use of
10% bleach or 70% ethanol with a contact time of 1 to 2
minutes for normal laboratory procedures or longer in the
event of a biological spill.
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Although a 10% bleach solution is generally accepted as the
gold standard for inactivation of infectious agents, it carries a
number of safety warnings and health concerns. Stock bleach is
considered a category 1 hazardous chemical by the 2012 Occu-
pational Safety and Health Administration (OSHA) Hazard
Communication Standard (29 CFR 1910.1200).> Even when
diluted to 10%, bleach is highly corrosive, not only to metals
and some plastics but also to human tissues such as eyes, skin,
and mucus membranes. In addition, repeated inhalation of
vapors is associated with an increased risk of chronic lung dis-
eases such as adult-onset nonallergic asthma and chronic
obstructive pulmonary disease.>* Finally, when mixed with
acids or other commonly used cleaners, it can release chloroform
or chloramine gas. Since the purpose of biosafety regulations is
the minimization of risk and to provide a safe environment for
working with biological pathogens, alternatives to bleach should
be evaluated. Although 70% ethanol was also found to be effec-
tive in the previously published study, the utility of ethanol as a
primary disinfectant is not practical. It is an effective secondary
disinfectant, useful to wipe down residues left by other disin-
fectants. As ethanol evaporates quickly, a continuous contact
time of >2 minutes required to inactivate fungal arthroconidia
would require an impractically voluminous amount of ethanol if
it were to be used as a primary disinfectant.

Quaternary ammonium compounds have broad-spectrum effi-
cacy against a number of organisms and are considered to have a
better user health safety profile than bleach. They are widely used
in laboratories and hospitals as disinfectants and floor and surface
cleaners. Two of these “quats,” a 1-step Virex II 256 formulation
and a ready-to-use formulation, Virex Tb, are Environmental
Protection Agency (EPA) registered as bactericidal, virucidal,
and fungicidal. Importantly, they are not classified as hazardous
when diluted to the specified working dilution. They have a rel-
atively neutral pH of 8.8, are not corrosive to metals, and have an
odor that is well tolerated. However, quats have been implicated
in the triggering of asthma symptoms and contact dermatitis in
some people.’ In addition, some quats can cause degradation of
certain plastics and rubber.

The only previous publication evaluating quaternary ammo-
nium compounds against Coccidioides spp. was published in
1964.° This study evaluated a first-generation quat, benzalko-
nium chloride (n-alkyl [50% C12, 30% C14, 17% C16, 3%
C18] dimethyl benzyl ammonium chloride), in parallel to phe-
nolics, hypochlorite, formaldehyde, and peracetic acid, against
an undisclosed number of arthroconidia. This quat required a
contact time of at least 7 minutes against C immitis arthroco-
nidia, and it was determined that C immitis arthroconidia were
more resistant than arthroconidia from 2 other pneumonia-
causing dimorphic fungi, Histoplasma capsulatum and Blasto-
myces dermatitidis. A modern evaluation of currently used
third- and fourth-generation quat formulations against a precise
number of Coccidioides spp. arthroconidia is thus warranted.

The purpose of this study was to investigate whether the
quaternary ammonium compounds Virex II 256 and Virex Tb
are efficacious alternatives to the previously published 10%
bleach or 70% ethanol for the inactivation of 5 x 10’

Coccidioides sp. arthroconidia within 2, 5, 10, or 20 minutes
of contact time in an aqueous solution of disinfectant.

Methods

Arthroconidia were harvested from C immitis strain RS and C
posadasii strain Silveira using a modified spin bar harvest pro-
cedure.” Briefly, the strain was cross-streaked onto 2x glucose
yeast extract (GYE) agar plates and wrapped in 3 M venting tape
394 (3 M, Maplewood, Minnesota) for 4 days at 30°C, prior to
incubating for a subsequent 5 weeks at room temperature.
Arthroconidia were then aseptically harvested by pouring 10
mL of 0.9% sterile saline into the center of each plate and slowly
disrupting the mycelial lawn with a sterile 12.7 x 3-mm micro
stir bar (VWR, Radnor, Pennsylvania) spinning on top of a
magnetic stir plate. This arthroconidial suspension was extracted
from the plate using a 23-gauge blunt needle and syringe
(VWR), passaged twice through a Falcon 40-pum cell strainer
(Fisher, Hampton, New Hampshire) to remove mycelial frag-
ments, and washed twice in sterile saline with centrifugation for
5 minutes in gasket-sealed rotors at 3000 rpm in a Thermo
Forma Multi RF tabletop centrifuge (Thermo Fisher Scientific,
Waltham, Massachusetts). An aliquot of arthroconidia was fixed
in 10% formalin for 30 minutes prior to microscopic cell count-
ing in duplicate. Tenfold dilutions of the arthroconidial harvest
were then plated onto fresh 2x GYE agar and incubated for 3
days at 30°C to confirm spore counts determined by microscopy
and assess the number of viable colony-forming units (CFU).
Harvested arthroconidia were adjusted to 5 x 107/mL viable
C posadasii strain Silveira arthroconidia in 0.9% sterile saline,
and this batch was used for all subsequent experiments. For
each testing condition, 5 x 107 arthroconidia were put into
1.5-mL Eppendorf tubes (VWR) and centrifuged at 4000 rpm
for 1 minute. Supernatants were carefully removed by pipetting
prior to adding 1 mL of the respective disinfectants or mock
disinfectant (0.9% sterile saline) for the noted contact times.
The disinfectants used in this study were 10% bleach diluted to
0.8% sodium hypochlorite (Germicidal Bleach; The Clorox
Company, Oakland, California), 70% ethanol (SANIHOL70;
Decon Labs, King of Prussia, Pennsylvania), Virex II 256
(Diversey, Sturtevant, Wisconsin), and Virex Tb (Diversey).
The 70% ethanol and Virex Tb disinfectants were purchased
as ready-to-use formulations, whereas fresh volumetric dilu-
tions of 10% bleach (1 part bleach:9 parts water) were made
within 1 hour of use within sterile 50-mL conical tubes with tap
water. Similarly, fresh preparations of Virex Il 256 were made
in accordance with the manufacturer’s instructions.
Disinfectants were added to the arthroconidial pellets and
briefly resuspended by vortexing prior to centrifugation at 4000
rpm for 1 minute and careful removal of the supernatant by
pipetting. Pellets were washed once with 1 mL of sterile saline
by inversion and centrifuged again. Disinfectant contact times
were defined as the moment that the disinfectant was added to
the initial arthroconidial pellet until the moment 1 mL of wash
saline was added. Contact times of 2, 5, 10, and 20 minutes
were tested in quintuplicate experiments performed on separate
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Figure |. Efficacy of disinfectants in inactivating 5 x 107 coccidioidal arthroconidia. Viable colony-forming units (CFU) of Coccidioides immitis
strain RS (A) or Coccidioides posadasii strain Silveira (B) after a contact time of either 2, 5, 10, or 20 minutes with the various disinfectants are
shown. Values are presented as the mean + standard error of the mean.

days to ensure repeatability. The washed pellet was brought up
to 100 pL in fresh 0.9% sterile saline and plated in its entirety
onto fresh 2x GYE agar plates. The mock disinfected samples
were treated in the same manner as the other disinfectant sam-
ples but were 10-fold diluted prior to plating. All culture plates
were incubated at room temperature for 7 days prior to initial
colony counting and left for a further 3 weeks prior to disposal
to ensure no late breakthrough growth.

Results

As seen in Figure 1A, Virex II 256, Virex Tb, and 10% bleach
were effective in complete inactivation of C immitis RS arthro-
conidia within 2 minutes of contact time. However, 70% etha-
nol disinfection was only able to achieve a 6-log;( reduction in
viable arthroconidia within contact times of either 2 or 5 min-
utes. A mean of 13.6 viable CFU (range, 0-23) after 2 minutes
and a mean of 3.4 viable CFU (range, 0-12) after 5 minutes of
contact time with 70% ethanol were seen.

As seen in Figure 1B, Virex II 256 and Virex Tb were
effective in complete inactivation of C posadasii strain Silveira
arthroconidia within 2 minutes of contact time. However, both
70% ethanol and 10% bleach were only able to achieve a
6-log;o reduction in C posadasii arthroconidia within 2 minutes
of contact time. For 70% ethanol, there was a mean of 13.2
viable CFU (range, 0-42) after 2 minutes of contact time, and
for 10% bleach, there was a mean of 7.4 viable CFU (range,
0-32). All disinfectants were able to inactivate all C posadasii
strain Silveira arthroconidia within 5 minutes.

Mock disinfected samples treated with 0.9% saline for 20
minutes recovered 92% to 88% of the original inoculum, reco-
vering an average of 4.5 x 107 viable arthroconidia.

Discussion

Our data suggest that Virex II 256 and Virex Tb are effective
disinfectants for the inactivation of 4.5 x 107 viable Cocci-
dioides spp. arthroconidia within 2 minutes of contact time.

A fresh solution of 10% bleach did not completely inactivate
all coccidioidal arthroconidia within 2 minutes, as it required 5
minutes to inactivate all C posadasii strain Silveira arthroco-
nidia. Likewise, 70% ethanol did not inactivate all coccidioidal
arthroconidia, requiring a contact time of 10 minutes to inacti-
vate all C immitis RS and 5 minutes to inactivate all
C posadasii strain Silveira arthroconidia. These data suggest
that 70% ethanol is less effective in disinfecting C immitis RS,
and both 10% bleach and 70% ethanol are less effective in
disinfecting C posadasii strain Silveira arthroconidia than the
Virex formulations tested herein.

Several attempts were made to perform 1-minute disinfec-
tant evaluations in this study, but we were unable to safely and
accurately perform the procedures within precisely 1 minute
due to technical constraints of our centrifuge. These results
differ from the Vogler et al' study, which found that 10%
bleach and 70% ethanol were equally as effective in inactivat-
ing 1 x 107 arthroconidia within a 1-minute contact time. It is
unlikely that the different bleach formulations used between
the 2 studies brought about these differences, as the formula-
tion used by Vogler et al' includes 6% sodium hypochlorite,
whereas our study used an 8.3% sodium hypochlorite formula-
tion. The most likely explanation for the differing results of
10% bleach efficacy is that our study evaluated the disinfec-
tants against a 5-fold higher concentration of arthroconidia. It is
also possible that the differences in results are due to the dif-
ference in Coccidioides sp. strains between the 2 studies. Our
study used the C immitis strain RS and C posadasii strain
Silveira, whereas Vogler et al' used C immitis strain 2009. The
potential for the same disinfectants to have different inactiva-
tion efficacies dependent on strain, harvesting condition,
or storage condition is interesting and warrants further
investigation.

When working with microbial pathogens, effective disinfec-
tants are crucial components of workplace safety. Coccidioides
spp. require BSL-3 laboratory conditions, where personal pro-
tective equipment (PPE) like Tyvek suits (DuPont, Wilmington,
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Delaware) and powered air-purifying respirators (PAPRs) or
disposable N-95 respirators are often worn. The filtering capac-
ity of PAPR and N-95 respirators is excellent at filtering infec-
tious agents and particulates. However, gas molecules like
chlorine, hydrogen sulfide, chloramine, chloroform, and ammo-
nia can all pass freely in the spaces between the fibers in N-95 or
HEPA-only PAPR respirators. Therefore, vapors from chemicals
sprayed onto PPE to disinfect them prior to removal are conti-
nually inhaled by the user. The infectious dose of coccidioidal
arthroconidia is thought to be as low as a single arthroconidium,®
and aerosolization of stray arthroconidia could occur during
removal of PPE. Thus, prior to doffing PPE, it must be sprayed
with an effective disinfectant for the appropriate contact time.

Bleach is a cheap and effective disinfectant when used at the
sufficient contact time but has been associated with chemical
irritation and chronic lung disease. Frequent use of bleach is
associated with nonallergic adult-onset asthma, elevated neu-
trophil counts, and lower airway symptoms in women.* In
addition, in a study using job-task-exposure matrix estimates
(JTEM) to quantify effects from cumulative exposure to com-
monly used disinfectants, formaldehyde, glutaraldehyde,
bleach, hydrogen peroxide, and enzymatic cleaners were asso-
ciated with poor asthma control (all Pyeng < .05), whereas
exposure to quats and alcohol was not.” Data from our study
indicate that decontamination using 10% bleach would require
>5 minutes of continual contact time to inactivate 5 X 107
arthroconidia. This extended time is not optimal for direct
application onto metals, as it will accelerate the degradation
of these materials. In addition, if fumes are continually inhaled
by the user during the contact time period, this can be partic-
ularly problematic for persons with prior lung sensitivity or
asthma.

Based on the findings reported here, we recommend a min-
imum of 2 minutes of contact time with Virex II 256 or Virex
TB as a preferred disinfection strategy for any otherwise clean
surface potentially contaminated with of coccidioidal arthroco-
nidia, such as decontamination of PPE prior to doffing.

Conclusion

To avoid the inhalational hazards and corrosion of laboratory
materials by bleach, alternative disinfectants are needed. Two
such options are Virex I 256 and Virex Tb, as a contact time of
>2 minutes is adequate for the disinfection of 4.5 x 107 viable
Coccidioides spp. arthroconidia when using both the Virex II
256 and Virex Tb formulations.

Acknowledgments

We thank the guidance, diligence, and experience of the Biosafety
Committee and the Environmental Health and Safety Department at
Arizona State University. We also thank Bridget Barker and Heather

Mead from the Northern Arizona University for the Coccidioides
strains used in this study.

Ethical Statement
Not applicable.

Statement of Human rights
Not applicable.

Statements of Informed Consent
Not applicable.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: Arizona Bio-
medical Research Council (ABRC) grant 16-162513 to TEG and DFL;
American Achievement Rewards for College Scientists (ARCS)
Foundation Award to NMM.

References

1. Vogler AJ, Nottingham R, Parise KL, Keim P, Barker BM. Effec-
tive disinfectants for Coccidioides immitis and C. posadasii. App!
Biosaf. 2015;20(3):154-158.

2. U.S. Department of Labor O. 29 CFR 1910.1200. The Hazard
Communication Standard (HCS). 2012.

3. Svanes O, Skorge TD, Johannessen A, et al. Respiratory health in
cleaners in northern Europe: is susceptibility established in early
life? PLoS One. 2015;10(7):¢0131959.

4. Matulonga B, Rava M, Siroux V, et al. Women using bleach for
home cleaning are at increased risk of non-allergic asthma. Respir
Med. 2016;117:264-271.

5. Mitchell NM, Sherrard AL, Dasari S, Magee DM, Grys TE, Lake
DF. Proteogenomic re-annotation of Coccidioides posadasii strain
Silveira. Proteomics. Published online, 2018;18(1).

6. Kruse RH, Green TD, Chambers RC, Jones MW. Disinfection of
aerosolized pathogenic fungi on laboratory surfaces, II: culture
phase. Appl Microbiol. 1964;12:155-160.

7. Cox RA, Mead CG, Pavey EF. Comparisons of mycelia- and
spherule-derived antigens in cellular immune assays of Cocci-
dioides immitis—infected guinea pigs. Infect Immun. 1981;31(2):
687-692.

8. Nicas M, Hubbard A. A risk analysis for airborne pathogens with
low infectious doses: application to respirator selection against
Coccidioides immitis spores. Risk Anal. 2002;22(6):1153-1163.

9. Dumas O, Wiley AS, Quinot C, et al. Occupational exposure to
disinfectants and asthma control in US nurses. Eur Respir J. 2017;
50(4):1700237.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


