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Although cannabis use is federally prohibited, medical cannabis is legal in some form in 30

states and the District of Columbia, and recreational use is legal in 8 states and the District

of Columbia. The increasing legal acceptance of cannabis has led to a burgeoning industry

that is producing an expanding variety of cannabis products. Physicians and other health

care professionals should be aware of modern forms of cannabis consumption, as well as var-

iations in tetrahydrocannabinol concentrations, to improve assessment of cannabis use and

approach to treatment. This review aims to familiarize clinicians with modern forms of can-

nabis consumption and enable comparisons between disparate cannabis products.
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C
annabis is one of the most widely used

and controversial substances worldwide.1

In the United States, cannabis use is fed-

erally prohibited; however, 30 states and the

District of Columbia have legalized some form of

medical cannabis, and 8 states and the District of

Columbia have legalized recreational cannabis for

adults.2 With this shift toward legalization of canna-

bis, a burgeoning multibillion dollar cannabis

industry has emerged, producing high-potency

herbal cannabis, mass-produced cannabis edibles,

and cannabis oils, concentrates, and topical prepara-

tions. In addition to access to more forms of canna-

bis, users are now able to select products based on

the tetrahydrocannabinol (THC) and cannabidiol

(CBD) concentration. Considering these changes, it

is important that physicians and other health care

providers understand the most common types of

cannabis products, how they compare to each

other, and how to estimate cannabis use from infor-

mation provided by patients. We review common

cannabis products being used today, different

routes of consumption, how to assess dosage of

THC from basic information provided by patients,

and considerations for counseling patients during

clinical encounters.

Basics of THC and CBD
The main pharmacologically active chemicals in

cannabis are the cannabinoids THC and CBD.

Tetrahydrocannabinol works by binding to and

activating the CB1 and CB2 receptors.3 Less is

known about the pharmacologic mechanism of

CBD, but it has been theorized that it may work

as an inverse agonist at the CB1 or CB2 receptors.4

Tetrahydrocannabinol has been shown to induce

transient symptoms of psychosis among healthy

volunteers and is thought to be a risk factor in

developing psychosis; conversely, CBD is theorized

to have antipsychotic and anxiolytic properties.5

Regarding medical utility, there is moderate-quality

evidence that THC may help chronic neuropathic

or cancer pain and that THC and CBD may

benefit patients who have spasticity owing to

multiple sclerosis.6 In addition, low-quality

evidence suggests that cannabinoids may help

nausea and vomiting secondary to chemotherapy.6

Currently, CBD is being studied for its possible

antiseizure and anti-inflammatory properties.7

In theory, the amount of THC or CBD being

consumed would modulate its potential effects.

Greater CBD consumption would theoretically

provide more health benefits (such as improvement
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in anxiety), without the psychoactive properties (such as

euphoria) that accompany THC use. It is important for

clinicians to be aware of the levels of THC and CBD

consumed so that they can compare dose and exposure

for possible effects. For example, a 500-mg sample of

an herbal product that is 20% THC by weight has

roughly 100 mg of THC in it. Given that some THC is

lost to combustion, side stream, and exhalation, a

person smoking 500 mg of this sample would inhale a

dose of THC somewhere between 25 and 35 mg. By

contrast, if someone was to smoke 500 mg of a concen-

trated cannabis extract that is 70% THC by weight, he or

she would be exposed to between 87.5 and 122.5 mg

of THC. This difference in THC dose is significant,

despite smoking the same amount of product.

Routes of Cannabis Use
Inhaled Cannabis
Historically, the most common way to use cannabis has

been smoking herbal cannabis (or marijuana, pot, or

weed).1,8,9 Users typically smoke the dried mature canna-

bis flower and adjacent leaves. Intoxication by this route

occurs as soon as 2 minutes after the first inhalation, and

peak drug effect occurs about 30 minutes after use,

regardless of what type of cannabis product is used.8

Users typically remain intoxicated for 2 to 4 hours after

use, but some minor effects, such as impaired working

memory, can persist for longer than 24 hours.8

Patients will often refer to the number of “bowls”

that they smoke, which refers to 1 filling of the

chamber of a pipe. Recreational cannabis users often

refer to slang terms such as joints, blunts, and spliffs.

A joint is a cigarette of cannabis, a blunt is a cannabis

cigar, and a spliff can refer to cannabis mixed with

tobacco, though some people use this term to describe

a cone-shaped joint with a filter. Because amounts of

cannabis in these forms of consumption are not standar-

dized, it can be difficult to accurately calculate the

amount of cannabis smoked. A more accurate estimate

of quantity used can be made by gathering data regard-

ing how often and how much they typically purchase,

how many bowls they smoke per ingestion, and how

many times they use cannabis before they purchase

again. Importantly, the total amount of cannabinoids

present in herbal cannabis is not equal to the amount

that is ingested. As demonstrated by Zuurman et al,10

when smoking, users typically absorb about 25% of

the cannabinoids present in herbal cannabis.

The strength of cannabis has been increasing over the

past half century.8 During the 1960s, cannabis was typ-

ically about 1% to 5% THC by weight.1 In the 1970s,

cannabis growers began selectively breeding

high-THC content cannabis, reaching strengths of

around 15% THC.1 Many strains available today range

from 15% to 25% THC by weight, with some strains

reaching 30% or higher.8

An increasingly common way to use herbal cannabis

is with an herbal vaporizer.3 Dosage can be calculated

the same way as smoked cannabis, but users will

describe the number of times they put fresh cannabis

in their vaporizer rather than the number of bowls.

Vaporizing, or vaping, is a more efficient way of using

herbal cannabis compared with smoking. When inhaling

cannabis via a vaporizer, the user absorbs up to 33% of

the total cannabinoids present in herbal cannabis.9

Hashish, a crude product consisting of the compacted

sticky resin glands of the cannabis plant, is likely one of

the first ways cannabis was used for its psychedelic

effect.1 Historically, hashish ranged from 15% to 30%

THC by weight.1 Currently, it is less likely to be used

because of the availability of highly concentrated, rela-

tively pure THC cannabis extracts, known colloquially

as dab, wax, or butane honey oil.11 These products are

produced using simple fractional chemistry. Producers

separate and concentrate the highly lipophilic cannabi-

noids present in herbal cannabis to make a product that

can be nearly pure THC. As these products are often

smoked or vaporized, the same method for calculating

THC dose from an herbal product can be used to esti-

mate THC dose. Because of the high concentration of

cannabinoids present in these concentrated products, a

very small amount is needed to feel an effect. Users

may intake a significantly higher dose of THC when
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using concentrates relative to herbal cannabis.11 For

example, if a person smokes 250 mg of 10% THC by

weight cannabis, he or she is ingesting roughly 6.25

mg of THC. If one were to try and match this dose

using a 90% THC by weight concentrate, he or she

would only have to smoke or vaporize roughly 28 mg

(about the size of a pea). The discrepancy in dosage

size between herbal and concentrated cannabis products

can lead users of these products to take too high of a

dose, and adverse effects, such as psychosis or cogni-

tive impairment, can develop.12

Edible Cannabis
Orally ingested cannabis products, commonly called

edibles, are an increasingly popular route of consump-

tion. Some of the earliest records of cannabis use docu-

ment that it was taken orally, often as a drink

concoction used in spiritual ceremonies and as a medi-

cine.1 In recent years, diverse oral cannabis products

have begun to be mass produced. In the state of

Oregon, for example, where recreational cannabis is

legal, dispensaries sell myriad food items in

cannabis-infused forms, including beverages, candies,

cookies, honey sticks, butter, and cooking oils. Although

local laws governing these products vary, package

labels often list the total milligrams of THC and CBD.

Products range from containing 2.5 mg of THC, equiva-

lent to the lowest dose of dronabinol, to 1 g of THC.

When cannabis products are ingested orally, THC is

absorbed inconsistently and is extensively metabolized

via first-pass effect. Users typically experience the

effects of THC about 2 to 4 hours after ingestion, and

its effects last for 6 to 8 hours.13 Studies have shown

that for every 1 mg of THC consumed via smoking or

vaporizing, about 2.5 mg of THC need to be ingested

to experience the same effect.8,10 However, persons

who ingest cannabis products often experience a more

intense and longer-lasting effect. This intensification

likely occurs because when cannabis is ingested, THC

is hydroxylated in a higher amount to 11-OH-THC, a

highly active metabolite, by the cytochrome p450

enzyme, when compared with smoking.13

Homemade Cannabis Oils and Topicals
Another increasingly popular form of cannabis concen-

trates are cannabis oils, often called Rick Simpson Oil

or RSO.14 Cannabis oils are crude concentrates often

made at home by users. Simple extraction methods,

such as grain alcohol extraction or cooking herbal can-

nabis in fatty substances (eg, naphtha, butane, coconut

oil, olive oil), are used.14 Cannabis oil has seen a

surge in popularity second to their purported anticancer

properties; however, while THC has shown some anti-

tumor properties, cannabis oil has not been shown to

be an effective anticancer agent.15 Because these oils

are often homemade, estimates of dosing are difficult.

Cannabis oils are often taken orally as a liquid, some-

times incorporated into food items, and rarely smoked

after adding to herbal cannabis. Additionally, cannabis

oils are used topically. Very few studies have been

done regarding the use of topical cannabis products.

The limited available data suggest that topical cannabi-

noids can be absorbed with systemic effect when in

specific carriers.16 Most topical cannabis available

commercially is in the form of lotions, creams, and

oils that do not absorb well systemically. These topical

preparations may help with inflammation and pain at a

local level,16 but systemic absorption by this route is

likely negligible, and users will not feel intoxicated.

Counseling Patients
When counseling patients who use cannabis, it is

important to convey that smoking-related illnesses can

occur. Impaired driving is also a significant concern—

even in states where recreational cannabis is legal,

driving under the influence is still a crime. From a psy-

chiatric perspective, we strongly discourage cannabis

use in patients who have bipolar disorder, are at risk of

developing psychosis, or have social anxiety disorder.

Also, there is a theoretical risk of fungal infection

from smoking moldy cannabis. Some longer-term

effects associated with cannabis use include impaired

memory, impaired concentration, and amotivation.

When cannabis use starts to impair an individual’s
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health status or social or occupational functioning, this

may be a sign of overuse. These individuals should be

counseled to stop using cannabis or referred to sub-

stance abuse treatment providers.

Physicians have little reason to advocate for cannabis

use, as data are limited on its beneficial effects. If a

patient insists on using cannabis, recommendations

should be to use the smallest amount. For example, if

a patient wishes to use cannabis to manage neuropathic

pain, he or she should try a topical preparation first.

Patients with lung disease or cardiovascular disease

should consider edible rather than inhaled products.

Theoretically, vaping may allow users to avoid some

of the toxic substances produced when smoking canna-

bis; however, data supporting the safety of this route of

consumption are lacking.17

Of note, edible cannabis products can easily be mis-

taken for those without cannabis, resulting in accidental

ingestion. Children are particularly at risk—edibles tend

to be sweets, and packaging is sometimes designed to

mimic familiar products, such as candy bars. During

clinical visits, physicians should advise cannabis users

on the safe storage of cannabis products to avoid acci-

dental ingestion by children or other cohabitants.

Cannabis, whether for medical or recreational purposes,

is best treated as a controlled substance; using lock-

boxes, concealed storage, and not broadcasting use of

these substances will help ensure the safety of others in

the home.

Conclusion
As attitudes shift toward increased acceptance of medical

and recreational cannabis use, we expect that the canna-

bis industry will continue to grow and produce an even

wider range of cannabis products for consumption.

Clinicians therefore face the challenge of keeping up

with the evolving use of cannabis to better assess and

treat use disorders and counsel patients who choose to

use cannabis for medical or recreational purposes.

References

1. Wills S. Cannabis use and abuse by man: an historical perspective.

In: Brown DT, ed. Cannabis: The Genus Cannabis. Amsterdam,

The Netherlands: Harwood Academic Publishers; 1998:1-28.

2. State marijuana laws in 2018 map. Governing website. http://www.

governing.com/gov-data/state-marijuana-laws-map-medical-recreational.

html. Updated January 8, 2018. Accessed January 11, 2018.

3. Pertwee RG. Pharmacological actions of cannabinoids. Handb Exp

Pharmacol. 2005;(168):1-51.

4. Pertwee RG. The diverse CB1 and CB2 receptor pharmacology

of three plant cannabinoids: Δ9-tetrahydrocannabinol, cannabidiol

and Δ9-tetrahydrocannabivarin. Br J Pharmacol. 2008;153

(2):199-215.

5. Colizzi M, Bhattacharyya S. Does cannabis composition matter?

differential effects of delta-9-tetrahydrocannabinol and cannabidiol on

human cognition. Curr Addict Rep. 2017;4(2):62-74. doi:10.1007/

s40429-017-0142-2

6. Whiting PF, Wolff RF, Deshpande S, et al. Cannabinoids for medical

use: a systematic review and meta-analysis. JAMA. 2015;313

(24):2456-2473. doi:10.1001/jama.2015.6358

7. Rong C, Lee Y, Carmona NE, et al. Cannabidiol in medical marijuana:

research vistas and potential opportunities. Pharmacol Res.

2017;121:213-218. doi:10.1016/j.phrs.2017.05.005

8. Abramovici H. Information for Health Care Professionals: Cannabis

(Marihuana, Marijuana) and the Cannabinoids. Ottawa, Ontario:

Health Canada, Controlled Substances and Tobacco Directorate at

Health Canada; 2013.

9. Hill KP. Marijunana: The Unbiased Truth About the World’s Most

Popular Weed. Center City, MN: Hazelden Publishing; 2015.

10. Zuurman L, Ippel AE, Moin E, van Gerven JM. Biomarkers for the

effects of cannabis and THC in healthy volunteers. Br J Clin

Pharmacol. 2009;67(1):5-21. doi:10.1111/j.1365-2125.2008.03329.x

11. Loflin M, Earleywine M. A new method of cannabis ingestion:

the dangers of dabs? Addict Behav. 2014;39(10):1430-1433.

doi:10.1016/j.addbeh.2014.05.013

12. Pierre JM. Risks of increasingly potent Cannabis: the joint effects of

potency and frequency. Curr Psychiatry. 2017;16(2):15-20.

13. Huestis MA. Human cannabinoid pharmacokinetics. Chem Biodivers.

2007;4(8):1770-1804.

14. Romano LL, Hazekamp A. Cannabis oil: chemical evaluation of an

upcoming cannabis-based medicine. Cannabinoids. 2013;1(1):1-11.

15. Galve-Roperh I, Sánchez C, Cortés ML, Gómez del Pulgar T,

Izquierdo M, Guzmán M. Anti-tumoral action of cannabinoids:

Involvement of sustained ceramide accumulation and

extracellular signal-regulated kinase activation. Nat Med. 2000;6

(3):313-319.

16. Touitou E, Fabin B, Dany S, Almog S. Transdermal delivery of

tetrahydrocannabinol. Int J Pharm. 1998;43(1-2):9-15.

17. Giroud C, de Cesare M, Berthet A, Varlet V, Concha-Lozano N, Favrat

B. E-cigarettes: a review of new trends in cannabis use. Int J Environ

Res Public Health. 2015;12:9988-10008.

© 2018 American Osteopathic Association

SPECIAL REPORT

70 The Journal of the American Osteopathic Association February 2018 | Vol 118 | No. 2

http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html
http://www.governing.com/gov-data/state-marijuana-laws-map-medical-recreational.html

	Contemporary Routes of Cannabis Consumption: A Primer for Clinicians
	Abstract
	Basics of THC and CBD
	Routes of Cannabis Use
	Inhaled Cannabis
	Edible Cannabis
	Homemade Cannabis Oils and Topicals

	Counseling Patients
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


