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Abstract

Introduction: Automatic dishwashing rinse aids are drying aids which contain non-ionic surfactants, usually
ethoxylated alcohols, typically at concentrations of <30%.

Objective: To assess the reported toxicity of rinse aids.

Methods: Telephone enquiries to the UK National Poisons Information Service were analysed from January
2008 to June 2019.

Results: Ingestion: Ingestion was involved in 976 cases and produced gastrointestinal features, coughing and
central nervous system depression, particularly in young children. In those in whom the amount ingested was
known, the majority (56%) of children <18 years and of adults (57%) ingested <50 mL of rinse aid. Although
moderate or severe exposures (Poisoning Severity Score (PSS) > 2) were uncommon, they occurred signif-
icantly (p < 0.0008) more often in adults (9.0%) than in children (1.8%); however, three of the four adults with
PSS > 2 co-ingested other substances. Eye exposure: Ocular exposure was reported in 35 cases, of whom 29
developed features. Eye irritation (n = 10, 28.6%) and eye pain (n = 10, 28.6%) were reported most commonly,
and three patients (8.6%) developed corneal abrasions (PSS 2). Dermal exposure: Thirty-four patients were
exposed dermally, and six (17.6%) reported features, including rash, numbness, pruritus and burns (PSS 1).
Conclusions: Overall, clinical features developed in 47% of patients exposed to rinse aids, but more severe
features (PSS > 2) were rare (<3%) following exposure by any route.
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(to allow more concentrated formulations) and
methylchloroisothiazolinone and/or methylisothiazo-
linone which act as preservatives and have antibacter-
ial and antifungal properties. Most rinse aids are
acidic with a pH of 2-3.

We have reported previously on the toxicity of
rinse aids and have shown that the ingestion of

Introduction

A recent survey has indicated that half of UK house-
holds have an automatic dishwashing machine.'
Automatic dishwashing rinse aids are used in auto-
matic dishwashing machines as drying aids. These
products contain non-ionic surfactants at concentra-
tions up to 100% by weight, although typically <30%.
Most products contain ethoxylated alcohols as the
non-ionic surfactant. Rinse aids act to reduce the sur-
face tension of water so that water runs off crockery
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more easily and water droplet formation is less likely,
thereby preventing ‘spotting’. Other constituents that
may be present include citric acid (up to 5%) for lime
scale removal, a caustic agent at low concentration
(e.g. <0.01% sodium hydroxide) to hydrolyse fatty
materials, sodium or potassium cumenesulfonate
(often <5%) which helps to solubilize surfactants

3NPIS (Newcastle Unit), Newcastle Hospitals NHS Foundation
Trust, Newcastle, UK
*NPIS (Cardiff Unit), University Hospital Llandough, Cardiff, UK

Corresponding author:

JA Vale, NPIS (Birmingham Unit), City Hospital, Birmingham
BI87QH, UK.

Email: allistervale@npis.org


https://orcid.org/0000-0001-9817-3345
https://orcid.org/0000-0001-9817-3345
mailto:allistervale@npis.org
https://sagepub.com/journals-permissions
https://doi.org/10.1177/0960327120901580
http://journals.sagepub.com/home/het
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0960327120901580&domain=pdf&date_stamp=2020-01-24

Human and Experimental Toxicology XX(X)

dishwashing rinse aid only rarely produced features
other than vomiting.? The relative lack of more severe
symptoms was surprising given the potential toxicity
of non-ionic surfactants and suggested that the
amount ingested was relatively small. As no other
studies have been published, we have extended the
period of analysis to ascertain whether our earlier
preliminary observations remain accurate.

Objective

To assess the human toxicity of automatic dishwash-
ing rinse aids based on reports to the UK National
Poisons Information Service (NPIS).

Methods

The UK NPIS (www.npis.org) provides information
and evidence-based management advice about indi-
vidual substances through its online database
TOXBASE® and its 24-h telephone advice service,
staffed by information scientists and supported by
consultant clinical toxicologists. Each NPIS Unit
(Birmingham, Cardiff, Edinburgh and Newcastle)
takes telephone enquiries from National Health Ser-
vice (NHS) healthcare professionals including doctors
and other healthcare workers based in the United
Kingdom, as well as from NHS Direct/NHS 111/NHS
24 (these services provide the public with advice on
health issues).

An analysis of telephone enquiries to the UK NPIS
from across the United Kingdom regarding automatic
dishwashing rinse aids was undertaken for the period
1 January 2008 to 30 June 2019. The NPIS United
Kingdom Poisons Information Database (UKPID)
was searched for enquiries involving all types of auto-
matic dishwashing products, and each exposure to an
automatic dishwashing rinse aid was identified. Data
(both from the text narrative as well as discrete data
fields) extracted from the enquiries included age of
patient, route(s) of exposure, source of enquiry, loca-
tion where exposure occurred, circumstances of expo-
sure, product information, features reported at the
time of enquiry and the assigned Poisoning Severity
Score (PSS).® The PSS score was assigned to each
case based on an evaluation of the most severe symp-
toms reported overall, including any information
obtained from follow-up (i.e. maximum PSS), and
on the extensive criteria for PSS grading as detailed
in Persson et al.*> For example, in the case of inges-
tion, a single episode of vomiting was designated as of
minor severity (PSS 1), whereas prolonged vomiting

was graded as moderate severity (PSS 2). In cases of
eye exposure, eye irritation was graded as minor (PSS
1) but corneal abrasion as moderate severity. The
Glasgow Coma Scale (GCS)* was reported where
appropriate.

Data were analysed, and comparisons were made
between paediatric (<5 years) and adult exposures. A
two-sample x? test was performed using GraphPad
Prism Version 7.04 (La Jolla, California, USA) to
determine whether there were statistically significant
differences. Enquiries received from outside the
United Kingdom were excluded from this study.

This study did not require approval by a UK
Research Ethics Committee as the UK Health
Research Authority has declared that ethical approval
is not needed for research studies that use information
collected routinely in any UK administration (Eng-
land, Wales, Scotland and Northern Ireland) as part
of usual clinical care, provided this information is
passed to the researchers in a fully anonymized
format.

Results

Over the study period, there were 1012 patients
exposed to automatic dishwashing rinse aids. The
majority (n = 937, 92.6%) involved children
(<18 years) and most were aged 5 years or less
(n =916 of 1012, 90.5%), although in six cases, the
age of the child was not known. Of the remaining
75 adult cases, there was one case where the patient
age was not known.

In the majority of cases (n = 989, 97.7%) expo-
sures occurred at home, although 13 of the remaining
23 exposures involved adults exposed in the work-
place. There were a further six cases that occurred
in a supermarket, two that occurred in a hospital, and
one each in a nursing home or at school.

Ingestion

Ingestion was a route of exposure in 976 cases, and 44
cases involved adults. Most of the remaining expo-
sures (n = 912 of 932) involved young children
(<5 years); in three of these cases, the clinical fea-
tures and PSS were not known. In those in whom the
amount ingested was known, the majority (56%) of
children <18 years and of adults (57%) ingested
<50 mL of rinse aid (Table 1).

Features developed in 34 of 44 (77.3%) cases
involving adults (Table 2). Oral discomfort (n = 11,
25.0%) was most commonly reported, although
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vomiting (n = 9, 20.5%) also occurred frequently
(Table 3). A burning sensation in the mouth (n = 5,
11.4%) and nausea without subsequent vomiting (n =
3, 6.8%) were also reported by several individuals.
Four of the 44 adults (9.0%) were more severely poi-
soned (PSS > 2; Table 2), although in 3 of these other
agents had been co-ingested including alcohol, para-
cetamol and sodium hydroxide. Two of the more
severely poisoned patients who had co-ingested other
substances developed central nervous system (CNS)
depression and both had reportedly ingested a sub-
stantial amount (1 L and 250 mL) of rinse aid; the
amount ingested in the third was not known. In the
first case, the patient was admitted to hospital coma-
tose (GCS 3/15) after ingesting rinse aid with other
medications (paracetamol 8 g, ibuprofen 16 tablets
and diclofenac 14 tablets (dosages not known)),
shampoo and surface cleaner. In the second case, the
patient was admitted in a stupor following co-
ingestion of alcohol. Other reported features in the
more serious cases included pulmonary oedema
(n = 1), difficulty swallowing (rn = 1), metabolic
acidosis (n = 1) and abnormal liver function (n =
1). The patient co-ingesting sodium hydroxide

Table I. Amount of automatic dishwashing rinse aid
ingested overall and by adults and children (<18 years).

Overall Adults  Children
Amountingested (mL) n (%) n (%) n (%)
<50 544 (56) 25 (57) 519 (56)
50—<100 2 2 0 © 21 (2
100—<150 35 @ 3 (7)) 32 (3
150-<200 4 <y 1 (@ 3 (<)
>200 4 (1) 4 O 10 ()
Unknown amount 355 (36) Il (25) 344 (37)

developed gastric ulceration, oesophageal necrosis
and oesophageal stricture. No patient died.

Features were reported in 408 (44.9%) children <5
years (Table 2), with over one-third (n = 326, 35.9%)
of young children developing vomiting (Table 3).
Coughing frequently developed (n = 86, 9.5%), while
CNS depression (n = 12, 1.3%) and oral discomfort
(n =9, 1.0%) were reported occasionally. There were
16 more severe (PSS > 2) cases, all involving chil-
dren aged < 2 years. Multiple vomiting episodes
occurred in eight, CNS depression in four, hypoxae-
mia in two, dyspnoea in two, stridor in one, increased
upper airway secretions in one and swallowing diffi-
culties in one. Aspiration was suspected in three of
these cases. One of these ingestions involved both a
rinse aid and a dishwashing tablet.

Adults (76.3%) developed features significantly
(p <0.0001) more commonly than children <5 years
(44.9%) and significantly (p < 0.0008) more adults
(9.0%) were graded as PSS > 2 than children
(1.8%). Vomiting was reported significantly (p =
0.02) more frequently among children, whereas oral
discomfort, burning sensation in the mouth or throat
and nausea were reported significantly (p < 0.0001)
more frequently in adults. There was no significant
difference in the incidence of coughing or CNS
depression between children and adults.

The majority (70%) of the 20 more severe (PSS >
2) cases involved products similar in composition to
those involved in less serious (PSS 1) cases. The
amount ingested was not known in the majority,
although 4 of the 20 patients with PSS > 2 ingested
other substances, as detailed above.

Eye exposure

Ocular exposure was reported in 35 cases; young chil-
dren (<5 years of age) accounted for 8 of these cases

Table 2. PSS in children and adults following exposure to automatic dishwashing rinse aid.

PSS in adults PSS in children (<5 years)?
Exposure route n (%) n (%)
0 I 2 3 0 | 2 3
Ingestion 10 (22.7) 30 (68.2) 2 (4.5) 2 (4.5) 501 (55.1) 392 (43.1) 13 (1.4) 3(04)
Eye contact 4 (154) 19 (73.1) 3 (11.5) 0 2 (25.0) 6 (75.0) 0 0
Dermal contact 3 (37.5) 5 (62.5) 0 0 25 (96.2) I 3.8) 0 0
Inhalation I (50.0) 1 (50.0) 0 0 0 0 0 0

PSS: Poisoning Severity Score.

*Excludes from the total, the three paediatric ingestion cases where PSS was not known. Cases involving children aged >5 years

but <18 years are not included in the table.
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Table 3. Most commonly reported features following the
ingestion of automatic dishwashing rinse aid by children and
adults.

Children
Adults (<5 years)
Feature % %
Oral discomfort 25.0 1.0
Vomiting 20.5 359
Burning sensation in mouth or throat |1.4 0.1
Nausea 6.8 0.7
Abdominal pain 45 04
CNS depression 4.5 1.3
Diarrhoea 45 0.2
Coughing 23 9.5
Hypersalivation NR 0.9
Bronchospasm NR 0.6
Dyspnoea 23 04

NR: Feature was not reported; CNS: central nervous system.

and another case involved an 11-year old. Twenty-
nine patients developed features following ocular
exposure (Table 2); however, there was no statistical
difference between the percentage of symptomatic
adults (84.6%) and young children (75.0%). Eye irri-
tation (n = 10, 28.6%) and eye pain (n = 10, 28.6%)
were the most commonly reported features. Three of
26 adults developed corneal abrasions (and were
graded PSS 2), although in 2 cases it is likely that
prolonged ocular contact occurred as the patients
were not medically examined until 9 and 15 h post-
exposure.

Dermal exposure

Thirty-four patients were exposed dermally, of whom
eight were adults. All 26 children were aged 3 years or
below. Dermal features were only reported in six
cases, although they were reported significantly
(p = 0.0001) more often by adults (62.5% of 8 cases)
than children (3.8% of 26 cases). The features
reported included burns (n = 2), pain (n = 2), rash
(n = 2) and numbness (n = 2), itching (n = 1) or
stinging (n = 1) at the contact site. In one of the two
cases where burns developed another agent (a deter-
gent containing potassium hydroxide) was also
involved.

Inhalation

Two adults were exposed to rinse aid by inhalation
and in both cases, exposure occurred due to misting.

In the first case, misting occurred directly from the
automatic dishwashing machine, while in the second,
a chlorine-containing sterilizing tablet was mixed
with rinse aid which resulted in a chemical reaction
which possibly produced chlorine gas. The rinse aid
composition was not known in either case; however,
the first case occurred in the workplace so likely
involved an industrial product. The first patient devel-
oped headache approximately 7 h after exposure but
the other remained well.

Discussion

Some of the features reported following ingestion,
including nausea, vomiting, pharyngitis, numbness/
burning sensation/irritation in the mouth and diffi-
culty in swallowing, foaming from the mouth or
nostrils, abdominal pain, diarrhoea and CNS
depression, could be explained by the presence of
non-ionic surfactants,” although co-ingestion of
other substances including alcohol could also have
contributed. Although citric acid could potentially
contribute to the reported features, it is typically
present in rinse aids at concentrations <5% and
therefore the features are more likely to be due to
the surfactants.

Some non-ionic surfactants, such as ethoxylated
alcohols, have been shown to induce ataxia, loss of
righting, respiratory depression, coma and death
when administered intraperitoneally to rats,®
although this exposure route may limit the relevance
of these observations to human ingestion. Oral
administration of non-ionic surfactants to rats and
mice, either alone or in combination with anionic
surfactants and ethanol, has caused sedation but only
following the administration of large volumes of
highly concentrated solutions.® The length of the
alkyl chain does not appear to affect the toxicity of
ethoxylated alcohols, although the degree of ethox-
ylation does. Compounds with ethylene oxide units
between 5 and 14 are more toxic orally than those
with less than 4 or more than 21 ethoxy units.”> Auto-
matic rinse aids typically contain C12-18 ethoxy-
lated alcohols.

Gastrointestinal features are likely to be due to the
ingestion of ethoxylated alcohols which can produce
vomiting and diarrhoea.” Vomiting in a patient who
develops CNS depression increases the risk of pul-
monary aspiration.

A greater proportion of adults developed features
and were more severely poisoned following
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ingestion than young children, although the amounts
ingested by adults and children were of similar mag-
nitude in those cases where the amount ingested was
known. In addition, some features such as oral dis-
comfort, burning sensation in the mouth or throat,
and nausea may have been reported more often in
adults because younger children could not commu-
nicate these features as effectively. In all probabil-
ity, some of the reported oral exposures among
children were ‘poison scares’ rather than true
ingestions.

Although dermal exposure alone did not result in
clinically significant effects, three adults developed
corneal abrasions following eye exposure, however
in two of the cases, eye contact was prolonged.

There were a total of 23 more severe (PSS > 2)
cases, which usually followed ingestion (n = 20), and
proportionally affected more adults than children
(9.0% vs. 1.8%). Only one of the 16 more severe
paediatric cases involved other co-ingested sub-
stances (a dishwashing tablet), whereas three of the
four more severe adult cases involved other ingested
substances, one of which was corrosive. It is probable,
therefore, that these adults were more severely poi-
soned due to the co-ingestants. Most of the products
involved in these more severe cases had non-ionic
surfactant concentrations similar to the products in
cases of lesser severity. However, in 50% of these
more severe cases, the amount ingested was not
known and it is possible that larger volumes were
ingested.

As the majority of the exposures in this study
involved young children (90.6% were < 5 years old),
this reinforces the need to continue to educate consu-
mers that these products should be stored where chil-
dren cannot gain access to them.

The results of this study are limited by factors
inherent to poison centre data, such as incomplete
data reporting (e.g. incomplete product identifica-
tion) and the lack of patient follow-up data until
complete recovery. In addition, our data may be
subject to bias as reports to the UK NPIS are vol-
untary and are more likely to occur if there is
clinical concern, for example, because clinical fea-
tures are present. As a result, the total number of
exposures among the UK population may be much
higher as asymptomatic exposures are less likely to
be reported. In addition, selection bias may occur
towards more severe cases when hospitals seek
advice from the NPIS only when cases are more
serious.

Conclusions

Rinse aids contain non-ionic surfactants at concentra-
tions of up to 100%. Substantial ingestion produced
not only gastrointestinal features and coughing but
also CNS depression, particularly in young children
(n = 12). Adults (34 of 44, 77.3%) developed clinical
features significantly (p < 0.0001) more frequently
than young children (408 of 909, 44.9%). In addition,
although more severe exposures (PSS > 2) were
uncommon, they occurred significantly (p < 0.0008)
more often in adults (9.0%) than in children (1.8%);
however, three of the four adults with PSS > 2 co-
ingested other substances. Three of 35 (8.6%) patients
exposed ophthalmically developed corneal abrasions,
although ocular contact was prolonged. Thirty-four
patients were exposed dermally, and six (17.6%)
reported features, including rash, numbness, pruritus
and burns (PSS = 1).

Declaration of conflicting interests

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

Funding

The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication of
this article: The UK NPIS has received unrestricted educa-
tional grants to undertake studies on the toxicity of house-
hold products from the UK Cleaning Products Industry
Association (UKCPI) and Procter and Gamble.

ORCID iD
JA Vale ©@ https://orcid.org/0000-0001-9817-3345

References

1. Percentage of households with dishwashers in the
United Kingdom (UK) from 1994 to 2018. https://
www.statista.com/statistics/289151/household-dish
washing-in-the-uk/ (2019, accessed 11 June 2019).

2. Day RC, Bradberry SM, Sandilands EA, et al.
Exposures to automatic dishwashing rinse aids
reported to the United Kingdom National Poisons
Information Service 2008-2016. Clin Toxicol 2018;
56: 427-432.

3. Persson HE, Sjoberg GK, Haines JA, et al. Poisoning
severity score. Grading of acute poisoning. J Toxicol
Clin Toxicol 1998; 36: 205-213.

4. Heard K and Bebarta VS. Reliability of the Glasgow
Coma Scale for the emergency department evaluation


https://orcid.org/0000-0001-9817-3345
https://orcid.org/0000-0001-9817-3345
https://orcid.org/0000-0001-9817-3345
https://www.statista.com/statistics/289151/household-dishwashing-in-the-uk/
https://www.statista.com/statistics/289151/household-dishwashing-in-the-uk/
https://www.statista.com/statistics/289151/household-dishwashing-in-the-uk/

Human and Experimental Toxicology XX(X)

of poisoned patients. Hum Exp Toxicol 2004; 23:
197-200.

. HERA. Human & Environmental Risk Assessment
on ingredients of European household cleaning prod-
ucts. Alcohol ethoxylates. Version 2.0. https://www.
heraproject.com/files/34-F-09%20HERA20Report

%20AE%%20Version%202%20-%203%2020Report
Sept%2009.pdf (2009, accessed 12 June 2019).

. Zerkle TB, Ross JF and Domeyer BE. Alkyl ethox-

ylates: an assessment of their oral safety alone
and in mixtures. J Am Oil Chem Soc 1987; 64:
269-272.


https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.
https://www.heraproject.com/files/34-F-09%20HERA%20AE%20Report%20Version%202%20-%203%20Sept%2009.pdf.


<<
  /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 1.4
  /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


