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Abstract

For many years, clonidine, an a2-adrenergic receptor (a2-AR) agonist, has been widely used as an
analgesic adjuvant in perioperative conditions and pain therapy. Dexmedetomidine (DMET) is
currently the most potent a2-AR agonist available and was first approved as a sedative agent for use
in the intensive care unit. However, DMET has recently been investigated for its analgesic effects and
has the potential to become an alternative to clonidine.

Introduction and context

Clonidine, an a2-adrenergic receptor (a2-AR) agonist,
has been widely used and investigated as an analgesic
adjuvant for anesthesia and pain therapy. Dexmedeto-
midine (DMET) belongs to the same family but presents
with a different, more favorable pharmacokinetic profile
(Table 1). DMET was first introduced into clinical
practice as a short-term intravenous sedative in the
intensive care unit. Because the drug also demonstrates
analgesic properties related to a2-AR binding (DMET is
8-10-fold more selective for a2-AR than clonidine),
several studies have investigated its use as a systemic
analgesic adjuvant, mostly in the acute perioperative
setting [1]. More recently, DMET has been investigated as
an adjunct to local anesthetics in locoregional anesthesia
and analgesia. However, neurotoxicity studies have not
yet been performed [2] and the benefit of using DMET
over clonidine has not yet been thoroughly assessed.
Nevertheless, recent experimental studies seem to show
that «l1-AR activity counterbalances «2-AR-induced
analgesia and, therefore, greater a2-AR selectivity may
enhance the therapeutic window of «a2-AR in the
treatment of pain |3]. Furthermore, DMET demonstrates
a synergistic analgesic effect with clonidine at the spinal
level by a mechanism involving their different affinities
for the three a2-AR subtypes. Neither clonidine or DMET
is totally selective for any one of the a2-AR subtypes
but DMET (besides demonstrating «2A-AR binding

properties) seems to have higher a2C-AR affinity than
clonidine [4].

Recent advances

Analgesic effects following systemic administration

«2-AR agonists and opioids act by different mechanisms
and thus their combination produces a synergistic
analgesic effect without increasing the respiratory depres-
sion that is often associated with opioid use. Further-
more, the opioid-sparing effect is generally associated
with a reduction in adverse effects such as nausea and
vomiting. Therefore, a2-AR agonists have been found to
be particularly useful in perioperative conditions. Recent
studies, not surprisingly, show that intraoperative DMET
(bolus dose of 0.5-1 ng/kg, with or without continuous
infusion of 0.5-2 pg/kg per hour) causes a significant
reduction in the need for both intraoperative and
postoperative analgesics in adults [5] and in children
[6]. Even if the elimination half-life of DMET is short (i.e.,
2-3 hours), the analgesic-sparing effect observed after a
preoperative or an intraoperative administration usually
lasts up to 24 hours, with the anxiolytic, sedative, and
thymoanaleptic properties implicated as being partly
responsible for this effect [6,7]. Self-administration of
DMET by adding to intravenous patient-controlled anal-
gesia morphine (5 pg DMET per 1 mg morphine dose)
improves postoperative analgesia and decreases post-
operative morphine consumption by 30%, as well as
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Table |I. Major differences in the pharmacology of clonidine and dexmedetomidine

Dexmedetomidine™

Developed in the 1980s

Clinical practice: tested in volunteers (1991) then used as a sedative in

ICU (1999)

Ratio a2:al receptor binding is 1600:1

Octanol/buffer partition coefficient: 2.8 More lipophilic (3.5-fold) than
clonidine

Plasmatic half-life T”2: 9-12 hours Plasmatic half-life T”2: 2-2.5 hours

Protein binding: 50% Protein binding: 94%

*Detomidine, the racemic mixture, is widely used in veterinary medicine; dexmedetomidine is the active isomer of medetomidine. ICU, intensive care unit.

Clonidine

Developed in the 1960s

Clinical practice: originally prescribed as a antihypertensive then as an
analgesic in chronic pain (1983)

Ratio a2:al receptor binding is 200: |

Octanol/buffer partition coefficient: 0.8

decreasing morphine-induced side effects like nausea,
without additional sedation [8].

Besides the analgesic effect of a2-AR agonists being
independent of the opioid system, the block of
sympathetic over-activity is another benefit of using
these agents for some patients. For example, periopera-
tive management in patients chronically taking opioids
(i.e., opioid addicts and chronic pain patients) is a
challenge because of their higher pain levels, opioid
tolerance, and risk of opioid withdrawal. Although
poorly explored, DMET may have special value in these
patients by helping to control pain and to alleviate
opioid withdrawal symptoms [9].

Even at high doses, a2-AR agonists combine analgesic,
sedative, and anxiolytic properties with preservation of
respiratory function. Although typically-used sedative
drugs (e.g., propofol), short-acting opioids, ketamine,
and midazolam may provide successful sedation, they
can also induce harmful respiratory depression in high-
risk patients and unsuitable paradoxical effects with
agitation in elderly patients. DMET, like other a2-AR
agonists, does not affect respiratory function. Moreover,
DMET seems to possess neuroprotective effects and
attenuates neurocognitive impairment (mainly delirium
and agitation) following anesthesia [10]. In children
undergoing tonsillectomy, the use of an intraoperative
infusion of DMET reduced the frequence of severe
emergence agitation in comparison with an intraopera-
tive infusion of fentanyl. [11]. In the intensive care unit,
the choice of DMET infusion for sedation and analgesia
has a favourable effect on the prevalence and the dura-
tion of delirium and confusion associated with the use of
midazolam or morphine [12,13]. Therefore, systemic
«2-AR agonists may be used as a perioperative supple-
ment to improve locoregional analgesia, and the
pharmacokinetic profile of DMET makes its use easier
than clonidine for that indication. Additionally, pre-
and intraoperative DMET prolongs the duration of the
sensory block of local anesthetics during spinal anesthe-
sia [14] and peripheral nerve block [15]. It is worth
noting that DMET premedication can be provided by

different noninvasive routes, such as buccal and intra-
nasal routes, with a very good bioavailability [16].
Postoperatively, intravenous DMET infusion as an
adjunct to epidural analgesia allows for better pain
control and reduces epidural analgesic consumption
after major surgery [17].

Finally, besides the perioperative administration, it is
interesting to mention the recent (although anecdotal)
report of DMET use in obstetric analgesia. The report
asserts that, because of its high lipophilicity, DMET is
retained in placental tissue and passes less readily than
clonidine into the fetal circulation and thereby is less
susceptible to cause harmful fetal bradycardia. Contin-
uous intravenous DMET infusion has been successfully
used as an adjunct to unsatisfactory analgesia by systemic
opioids in laboring parturients who could not benefit
from epidural analgesia [18,19]. Like clonidine, DMET
demonstrates an antinociceptive effect in visceral pain
conditions [20]. Furthermore, the drug also possesses
attractive properties such as maternal hemodynamic
stability, anxiolysis, and stimulation of uterine
contractions.

Analgesic effects when used in locoregional analgesia
Because the analgesic effect of a2-AR agonists is mostly
mediated at spinal level, neuraxial administration is the
route of choice for DMET. Moreover, its high lipophili-
city allows for rapid absorption into the cerebrospinal
fluid and binding to the spinal cord a2-AR.

A few clinical studies have examined the epidural admini-
stration of DMET (usual dose 1-2 pg/kg) in thoracic
and upper abdominal surgery. Unsurprisingly, epidural
DMET potentiates neuraxial local anesthetics, decreases
intraoperative anesthetic requirements, and improves
postoperative analgesia hence reducing pulmonary com-
plications associated with thoracotomy [21]. However,
according to studies performed to date, DMET does not
seem to offer any significant advantage over clonidine in
this respect; DMET produces a similar prolongation in the
duration of the motor and sensory blocks induced by local
anesthetics, regardless of the neuraxial route of
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administration (e.g., epidural [22], caudal [23], or spinal
[24]). Incidence and magnitude of side effects like
sedation and a decrease in systolic blood pressure (25—
30%) following sympathetic block also do not differ. The
lack of advantage resulting from DMET neuraxial use over
clonidine should be taken into account seeing as regular
neurotoxicity screening has not been performed for
DMET. Although the drug has neuroprotective effects,
demyelination in the white matter was observed after
epidural administration of DMET in rabbits [25]. Conse-
quently, advanced pathologic investigations are required
before using DMET by neuraxial route.

Clonidine is currently used as an analgesic adjuvant in
peripheral nerve blocks. Direct inhibitory effects of a2-AR
agonists on the conduction of Ad and C sensory fibers —
inhibition of I}, (hyperpolarization-activated) currents and
(perhaps) inhibition of tetrodotoxin-resistant Na* chan-
nels - accounts for the potentiation of the intensity and
duration of perineural local anesthetics. Experimental
studies show a DMET dose-dependent increase in the
duration of the sensory block induced by long-acting local
anesthetics such as bupivacaine and ropivacaine [26,27].
A first prospective study in pediatric patients undergoing
cleft palate repair and receiving greater palatine nerve
block with bupivacaine also demonstrated a 50% increase
in the duration of postoperative analgesia [28]. Once
again, although the experimental studies did not find
neurotoxicity associated with perineural DMET injection,
and have even found less perineural inflammation in the
local anesthetic-DMET groups, caution remains before
widespread clinical use [2]. Finally, peripheral analgesic
effects of DMET that potentiate local anesthetics are
mediated by «2A-AR binding [29]. Similar to the
observations made with clonidine, addition of DMET to
lidocaine for intravenous regional anesthesia improves the
quality of intraoperative anesthesia and intra-articular
administration of DMET decreases the need for post-
operative analgesics after arthroscopic knee surgery [30].

Implications for clinical practice

Current perioperative applications for DMET rely on off-
label uses of the drug. Systemic administration (pre-,
intra- and postoperative) is associated with a useful
potentiation of both systemic analgesics, particularly
opioids, and local anesthetic sensory block in neuraxial
and perineural routes. Furthermore, at moderate doses
(bolus dose of <1 pg/kg; continuous infusion <2 pg/kg
per hour), systemic DMET does not seem to induce
unwanted hemodynamic side effects (e.g., hypotension
and bradycardia). Consequently, systemic use as a
supplement to general anesthesia and locoregional
techniques seems the best and the safest indication for
DMET use. However, neuraxial and perineural routes
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cannot be recommended before further neurotoxicity
testing. In comparison with clonidine, currently, only the
systemic route seems to show an advantage for DMET in
accordance with the pharmacokinetic profile of the drug,
while the neuraxial route does not seem to offer any
advantage and the perineural route has not been
assessed. Finally, potential applications for DMET out-
side of a perioperative context (i.e., in chronic pain
therapy) certainly deserve further study.

Abbreviations
a2-AR, a2-adrenergic receptor; DMET, dexmedetomidine.

Competing interests
The authors declare that they have no competing
interests.

References

. Wagner DS, Brummett CM: Dexmedetomidine: as safe as safe
can be. Semin Anesth Perioper Med Pain 2006, 25:77-83.

2.  Gerner P: “Above all, do no harm”: hippocrates. Anesthesiology
2009, 111:938-9.

3. Gil DW, Cheevers CV, Kedzie KM, Manlapaz CA, Rao S, Tang E,
Donello JE: Alpha-l-adrenergic receptor agonist activity of
clinical alpha-adrenergic receptor agonists interferes with
alpha-2-mediated analgesia. Anesthesiology 2009, 110:401-7.

4, Fairbanks CA, Stone LS, Wilcox GL: Pharmacological profiles of
alpha 2 adrenergic receptor agonists identified using geneti-
cally altered mice and isobolographic analysis. Pharmacol Ther
2009, 123:224-38.

5. Massad IM, Mohsen WA, Basha AS, Al-Zaben KR, Al-Mustafa MM,
Alghanem SM: A balanced anesthesia with dexmedetomidine
decreases postoperative nausea and vomiting after laparo-
scopic surgery. Saudi Med | 2009, 30:1537-41.

6. Al-Zaben KR, Qudaisat 1Y, Al-Ghanem SM, Massad IM, Al-
Mustafa MM, Al-Oweidi AS, Abu-Halaweh SA, Abu-Ali HM,
Saleem MM: Intraoperative administration of dexmedetomi-
dine reduces the analgesic requirements for children under-
going hypospadius surgery. Eur | Anaesthesiol 2010, 27:247-52.

7. Unlugenc H, Gunduz M, Guler T, Yagmur O, Isik G: The effect of
pre-anaesthetic administration of intravenous dexmedeto-
midine on postoperative pain in patients receiving patient-
controlled morphine. Eur | Anaesthesiol 2005, 22:386-91.

8.  Lin TF, Yeh YC, Lin FS, Wang YP, Lin CJ, Sun WZ, Fan SZ: Effect of
combining dexmedetomidine and morphine for intravenous
patient-controlled analgesia. Br | Anaesth 2009, 102:117-22.

9. Brummett CM, Trivedi KA, Dubovoy AV, Berland DW: Dexmede-
tomidine as a novel therapeutic for postoperative pain in a
patient treated with buprenorphine. | Opioid Manag 2009,
5:175-9.

10. Sanders RD, Xu J, Shu Y, Januszewski A, Halder S, Fidalgo A, Sun P,
Hossain M, Ma D, Maze M: Dexmedetomidine attenuates

isoflurane-induced neurocognitive impairment in neonatal
rats. Anesthesiology 2009, 110:1077-85.

F1000 Factor 6
Evaluated by Mike Crowder 05 May 2009

1. Patel A, Davidson M, Tran MC, Quraishi H, Schoenberg C, Sant M,
Lin A, Sun X: Dexmedetomidine infusion for analgesia and
prevention of emergence agitation in children with obstruc-
tive sleep apnea syndrome undergoing tonsillectomy and
adenoidectomy. Anesth Analg 2010, 111:1004-10.

12.  Riker RR, Shehabi Y, Bokesch PM, Ceraso D, Wisemandle W,
Koura F, Whitten P, Margolis BD, Byrne DW, Ely EW, Rocha MG;

Page 3 of 4
(page number not for citation purposes)


http://www.f1000.com/1159372

F1000 Medicine Reports 2010, 2:90

20.

SEDCOM (Safety and Efficacy of Dexmedetomidine Compared With
Midazolam) Study Group: Dexmedetomidine vs midazolam for
sedation of critically ill patients: a randomized trial. JAMA
2009, 301:489-99.

Changes Clinical Practice

F1000 Factor 17

Evaluated by Anne-Cornelie de Pont 25 Feb 2009, Babak Sarani
09 Mar 2009, Keira Mason || Mar 2009, Alain Vuylsteke 24 Mar
2009, Matthias Eikermann 23 Apr 2009

Shehabi Y, Grant P, Wolfenden H, Hammond N, Bass F, Campbell M,
Chen J: Prevalence of delirium with dexmedetomidine
compared with morphine based therapy after cardiac
surgery: a randomized controlled trial (DEXmedetomidine
COmpared to Morphine-DEXCOM Study). Anesthesiology 2009,
111:1075-84.

Kaya FN, Yavascaoglu B, Turker G, Yildirim A, Gurbet A, Mogol EB,
Ozcan B: Intravenous dexmedetomidine, but not midazolam,
prolongs bupivacaine spinal anesthesia. Can | Anaesth 2010,
57:39-45.

Rutkowska K, Knapik P, Misiolek H: The effect of dexmedetomi-
dine sedation on brachial plexus block in patients with end-
stage renal disease. Eur | Anaesthesiol 2009, 26:851-5.

F1000 Factor 6
Evaluated by Malachy Columb 26 Oct 2009

Yuen VM, Hui TW, Irwin MG, Yuen MK: A comparison of
intranasal dexmedetomidine and oral midazolam for pre-
medication in pediatric anesthesia: a double-blinded rando-
mized controlled trial. Anesth Analg 2008, 106:1715-21.

F1000 Factor 6
Evaluated by Keira Mason 21 Jan 2010

Akin S, Aribogan A, Arslan G: Dexmedetomidine as an adjunct
to epidural analgesia after abdominal surgery in elderly
intensive care patients: A prospective, double-blind, clinical
trial. Curr Ther Res Clin Exp 2008, 69:16-28.

Abu-Halaweh SA, Al Oweidi AK, Abu-Malooh H, Zabalawi M,
Alkazaleh F, Abu-Ali H, Ramsay MA: Intravenous dexmedetomi-
dine infusion for labour analgesia in patient with preeclamp-
sia. Eur | Anaesthesiol 2009, 26:86-7.

Palanisamy A, Klickovich R|, Ramsay M, Ouyang DV, Tsen LC:
Intravenous dexmedetomidine as an adjunct for labor
analgesia and cesarean delivery anesthesia in a parturient
with a tethered spinal cord. Int | Obstet Anesth 2009, 18:258-61.
Ulger F, Bozkurt A, Bilge SS, llkaya F, Dilek A, Bostanci MO,
Ciftcioglu E, Guldogus F: The antinociceptive effects of intrave-
nous dexmedetomidine in colorectal distension-induced

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

http://f1000.com/reports/m/2/90

visceral pain in rats: the role of opioid receptors. Anesth
Analg 2009, 109:616-22.

Elhakim M, Abdelhamid D, Abdelfattach H, Magdy H, Elsayed A,
Elshafei M: Effect of epidural dexmedetomidine on intraopera-
tive awareness and post-operative pain after one-lung
ventilation. Acta Anaesthesiol Scand 2010, 54:703-9.

Schnaider TB, Vieira AM, Brandao AC, Lobo MV: [Intraoperative
analgesic effect of epidural ketamine, clonidine or dexmede-
tomidine for upper abdominal surgery]. Rev Bras Anestesiol 2005,
55:525-31.

El-Hennawy AM, Abd-Elwahab AM, Abd-Elmaksoud AM, El-
Ozairy HS, Boulis SR: Addition of clonidine or dexmedetomi-
dine to bupivacaine prolongs caudal analgesia in children. Br |
Anaesth 2009, 103:268-74.

Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al Jazzar MD,
Alameddine MM, Al-Yaman R, Bulbul M, Baraka AS: Effect of
low-dose dexmedetomidine or clonidine on the character-
istics of bupivacaine spinal block. Acta Anaesthesiol Scand 2006,
50:222-7.

Konakci S, Adanir T, Yilmaz G, Rezanko T: The efficacy and
neurotoxicity of dexmedetomidine administered via the
epidural route. Eur | Anaesthesiol 2008, 25:403-9.

Brummett CM, Norat MA, Palmisano JM, Lydic R: Perineural
administration of dexmedetomidine in combination with
bupivacaine enhances sensory and motor blockade in sciatic
nerve block without inducing neurotoxicity in rat. Anesthesiol-
ogy 2008, 109:502-11.

Brummett CM, Padda AK, Amodeo FS, Welch KB, Lydic R:
Perineural dexmedetomidine added to ropivacaine causes a
dose-dependent increase in the duration of thermal anti-
nociception in sciatic nerve block in rat. Anesthesiology 2009,
TRE:TTTT-9.

Obayah GM, Refaie A, Aboushanab O, Ibraheem N, Abdelazees M:
Addition of dexmedetomidine to bupivacaine for greater
palatine nerve block prolongs postoperative analgesia after
cleft palate repair. Eur | Anaesthesiol 2010, 27:280-4.

Yoshitomi T, Kohjitani A, Maeda S, Higuchi H, Shimada M, Miyawaki T:
Dexmedetomidine enhances the local anesthetic action of
lidocaine via an alpha-2A adrenoceptor. Anesth Analg 2008,
107:96-101.

Al-Metwalli RR, Mowafi HA, Ismail SA, Siddiqui AK, Al-Ghamdi AM,
Shafi MA, El-Saleh AR: Effect of intra-articular dexmedetomi-
dine on postoperative analgesia after arthroscopic knee
surgery. Br | Anaesth 2008, 101:395-9.

FI1000 Factor 6
Evaluated by Pekka Talke 10 Jul 2008

Page 4 of 4
(page number not for citation purposes)


http://www.f1000.com/1149857
http://www.f1000.com/1165529
http://www.f1000.com/1474958
http://www.f1000.com/1116410

	Introduction and context
	Recent advances
	Analgesic effects following systemic administration
	Analgesic effects when used in locoregional analgesia

	Implications for clinical practice
	Abbreviations


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /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 true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


