AWARD NUMBER: W81XWH-18-1-0090

TITLE: Exosome Therapy for Stabilization of Extremity Injury

PRINCIPAL INVESTIGATOR: Mark W. Hamrick, Ph.D.

CONTRACTING ORGANIZATION: Augusta University Research Institute
Augusta, GA 30912-0004

REPORT DATE:  June 2020

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for Public Release;
Distribution Unlimited

The views, opinions and/or findings contained in this report are those of the author(s) and
should not be construed as an official Department of the Army position, policy or decision
unless so designated by other documentation.



REPORT DOCUMENTATION PAGE OME N BoonoL8s

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the
data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-
4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
June 2020 Annual 1 June 2019 - 31 May 2020
4. TITLE AND SUBTITLE 51 June a. CONTRACT NUMBER

Exosome therapy for stabilization of extremity injury.

5b. GRANT NUMBER
W81XWH-18-1-0090

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Mark W. Hamrick, Ph.D.

5e. TASK NUMBER

5f. WORK UNIT NUMBER
E-Mail: mhamrick@augusta.edu

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

Augusta University Research
Institute, Inc.

AURI

1120 15%" Street #CJ3301
Augusta, GA 30912-0004

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)

U.S. Army Medical Research and Materiel Command

Fort Detrick, Maryland 21702-5012 11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for Public Release; Distribution Unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Cellular therapies have tremendous potential for the successful treatment of major extremity
wounds in the combat setting; however, the challenges associated with transplanting stem
cells in the prolonged field care (PFC) environment are a critical barrier to progress in
treating such injuries. Our goal is develop a new strategy utilizing extracellular vesicles

(EVs) secreted by stem cells that can resolve many of these issues. Aim 1 of the project is
to determine the optimal dosage and storage conditions of lyophilized extracellular vesicles
(EVs) for enhancing cell survival in an in vitro model of muscle ischemia. Aim 2 will

determine the impact of EV treatment on tissue preservation and recovery utilizing in wvivo
models of hindlimb ischemia-reperfusion injury. The proposed research, by advancing stem cell
EV therapy, will therefore serve the public purpose by addressing the healthcare needs of not
only active duty military personnel, their families, and veterans, but also civilians for
whom ischemic injury is a major cause of morbidity and mortality

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE PERSON
OF ABSTRACT OF PAGES USAMRMC
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (include area
3 B 3 Unclassified code)
Unclassified Unclassified Unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18




Table of Contents

_Page
INtroduction.....ccccevieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicr e 2
KeyWords...ooooveeiiiniiiieiiiiiiieiiiniiiieiiinreiecssarosasssnsssenscnnses 2
Key Research Accomplishments........ccccovveiiiniiiniiiiniiinniinnnen. 2-7
111 01 T 7-8
Publications, Abstracts, and Presentations........ccccceeeeeeeeceennnnnn. 8
Inventions, Patents and Licenses......ccceveeeeiinnnneeeeeennnnneneecenns 8
. Reportable Outcomes......cccovvieiiiiiiiiiiiniiiiiniiiiinrieiinneceennnes 8
. Participants......ccoeieiiiiiiiiniiiiiiiieiiiiiiiiiiiiiiiiiiiiatiiitiiatoenens 8-10



INTRODUCTION

Cellular therapies have tremendous potential for the successful treatment of major extremity
wounds in the combat setting; however, the challenges associated with transplanting stem cells in
the prolonged field care (PFC) environment are a critical barrier to progress in treating such
injuries. These challenges include not only production and storage but also transport and
handling issues. Our goal is to develop a new strategy utilizing extracellular vesicles (EVs)
secreted by stem cells that can resolve many of these issues. Specific Aim 1 of the project is to
determine the optimal dosage and storage conditions of lyophilized extracellular vesicles (EVs)
for enhancing cell survival in an in vitro model of muscle ischemia. Specific Aim 2 will
determine the impact of EV treatment on tissue preservation and recovery utilizing in vivo
models of hindlimb ischemia-reperfusion injury. The proposed research, by advancing stem cell
EV therapy as a novel approach for treating ischemic injury, will therefore serve the public
purpose by addressing the healthcare needs of not only active duty military personnel, their
families, and veterans, but also civilians for whom ischemic injury is a major cause of morbidity
and mortality

KEYWORDS
Adipose-derived stem cells; Exosomes; Lyophilization; Muscle Ischemia; Tissue Preservation

ACCOMPLISHMENTS
Aim 1 will determine the optimal dosage and storage conditions of lyophilized EVs for
enhancing cell survival in an in vitro model of muscle ischemia.

Major Task 1: Determine the impact of lyophilization, storage conditions, and storage duration
on EV bioactivity in vitro.

Subtask 1: Generate extracellular vesicles from human adipose-derived stem cells using low
oxygen tension (hypoxia) culture conditions. (months 1-6)

Subtask 2: Vary storage conditions (e.g., lyophilized or non-lyophilized, frozen or ambient
temperature) and storage duration of Evs (months 7-10)

We collected significant data related to subtasks 1 and 2. These data are shown below in Figure
1.
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Figure 1A. Measures of cellular viability (MTT assay) and toxicity (LDH assay) after 24 hours in
primary human myoblasts treated with EVs from ADSCS after culture in normoxic or hypoxic conditions,
and then stored at different temperatures.
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Figure 1B. Measures of cellular viability (MTT assay) and toxicity (LDH assay)after 48 hours in
primary human myoblasts treated with EVs from ADSCS after culture in normoxic or hypoxic conditions,
and then stored at different temperatures.

In brief, we varied both oxygen tension and storage conditions (-80C, -20C, 4C) and evaluated
cell survival (MTT assay) and toxicity (LDH assay) in human muscle cells treated with EVs
from ADSCs to complete Subtasks 1 and 2. These findings reveal that at both 24 hrs (Fig. 1A)
and 48 hrs (Fig. 1B) after treatment (50ug/ml EVs), EVs stored at -80C after culture in normoxic
conditions significantly improved cell survival and reduced cell toxicity (*P<.05 compared to
control). These findings led us to perform subsequent culture of ADSCs at normoxic
conditions, and storage at -80C.

Subtask 3: Treat human primary myoblasts exposed to anoxia with EVs derived from primary
human adipose-derived stem cells and determine effects on myotube viability and energy
production.

In Subtasks 1 and 2 we varied both oxygen tension and storage conditions (-80C, -20C, 4C) and
evaluated cell survival (MTT assay) and toxicity (LDA assay) in human muscle cells treated with
EVs from adipose-derived stem cells (ADSCs). These findings revealed that EVs stored at -80C
after culture in normoxic conditions significantly improved cell survival and reduced cell toxicity
(P<.05 compared to control). In the third quarter of year 1 we worked to optimize EV
cryopreservation after EV isolation using tangential flow filtration. These data indicate that
addition of trehalose as a cryoprotectant significantly improves the capacity of EVs to promote
myoblast survival measured by MTT assay (Fig. 2A) and the ability of EVs to reduce cellular
toxicity measured by LDH assay (Fig. 2B).
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Figure 2. (A) MTT assay for primary human muscle cell viability (% of MTT positive cells) shows that
addition of trehalose improves the pro-viability effects of lyophilized (Lyp) EVs isolated from cultured
ADSCs by tangential flow ultrafiltration (UF) compared to EVs isolated by ultracentrifugation (UC) or
by ultrafiltration with no lyophilization. ¥P<0.05, **P<0.01. (B) LDH assay for cellular toxicity in
primary human muscle cells (% of MTT positive cells) shows that addition of trehalose reduces toxicity in
cells treated lyophilized (Lyp) EVs isolated by tangential flow ultrafiltration (UF) compared to EVs
isolated by ultracentrifugation. **P<0.01.

To further investigate the best condition of lyophilization on exosome number and bioactivity,
hADSCs-exosomes were lyophilized in different concentrations of trehalose and
polyvinylpyrrolidone (PVP) freeze-drying solutions, rehydrated with the same starting volume of
ddH20 and then the trehalose and PVP4 removed by diafiltration. Nanoparticle tracking analysis
(NTA) was performed, and ishemic human myoblasts treated with EVs lyophilized with the
different cryoprotectants. Results indicate that the addition of PVP increases EV number (Fig.
3A), and a concentration of 100 mM trehalose plus 2.5% PVP maintains cell viability and
decreases cell toxicity (Fig. 3A, B).
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Figure 3. hADSCs-exosomes were lyophilized in different concentrations of trehalose and
polyvinylpyrrolidone (PVP) freeze-drying solutions and then exosome number determined using NTA (A).
Ischemic human myoblasts were treated with these EVs and effects on cell viability (B; MTT assay) and
toxicity (C; LDH assay) determined. *P<0.05.



We have completed Milestone 1 (12 months): Determine the impact of storage temperature and
storage duration on the potential of stem cell-derived EVs for promoting myotube viability and
energy production in anoxic conditions. Our abstract titled “Optimization of stem cell-derived
exosomes for therapeutic application in the prolonged field care environment™ has been accepted
for the 2019 MHSRS meeting in Orlando, FL. We are therefore on schedule for the timeline
proposed in the original Schedule of Work.

The first three quarters of year 2 focused on Major Task 2: Compare the effects of EV
treatment on cell survival with molecules previously determined to attenuate ischemia-
reperfusion injury. The first quarter of year 2 is dedicated to Subtask 1: Obtain stocks of
therapeutics (sodium hydrogen sulfide, Etanercept, EPO, NIM-811 C1 esterase inhibitor) for in
vitro assays. This subtask as completed, and we have been working on Subtask 2: Treat human
primary myoblasts exposed to anoxia with either lyophilized EVs or the therapeutics described
above and determine effects on myotube viability and energy production. Hydrogen sulfide is
known to promote cell survival under ischemic conditions and so we performed in vitro studies
with sodium hydrogen sulfide (NaSH) as well as the hydrogen sulfide donor GYY 4137. The
results of these experiments are shown in Fig 4 below. Compared to the control treatment with
an exosome-free medium (i.e., phenol red-free DMEM supplemented with 1% exosome-depleted
FBS), all tested concentrations of NaHS and GY'Y4137 were unable to significantly improve the
hypoxia-induced ischemic injury to human myoblasts. These findings suggest that NaHS and
GYY4137 are ineffective in ameliorating the ischemic injury compared to hADSC-derived
exosomes obtained using our methods. On the other hand, the cyclophilin inhibitor and
mitochondrial permeability transition inhibitor NIM-811 showed a dose-dependent improvement
in cell survival and cell toxicity in ischemic muscle cells (Fig. 5). This is quite impressive and
consistent with some previous work showing the effects of this molecule in animal models of
TBI. We have reached Milestone 2, which is to Determine the potential of lyophilized EVs
as well as other FDA-approved molecules to promote myotube survival in anoxic
conditions. We have now begun Major Task 3: Employ a mouse model of ischemia-reperfusion
injury to determine the optimal dosing strategy (e.g, conditioning/pre-conditioning) for
improving tissue viability following ischemia.

Unfortunately our activities in the most recent quarter were significantly limited by the Covid-19
outbreak. The requirement for remote work prevented us from moving forward on many of the
laboratory-based experiments. Importantly we were able to successfully submit, revise, and have
accepted a review paper in Connective Tissue Research titled Therapeutic Application of
Extracellular Vesicles for Musculoskeletal Repair & Regeneration, officially accepted June 4,
2020.
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Figure 4. Effect of sodium hydrogen sulfide (NaHS) and hydrogen sulfide (H2S) donor GYY4137 on ischemic
human myoblasts: To test the effect of NaHS, ischemic human myoblasts were treated with 1 mM, 100 uM and
10 uM of NaHS for 20 min before the end of the 6-h hypoxia treatment and then for additional 3 h under the
normoxia condition (Fig. A,B). Similar-ly, ischemic human myoblasts were treated with 100 uM and 10 uM of
GYY4137 for 24 h (Fig. C,D). The effect of both compounds on cell proliferation and reversal of cell toxicity was
determined by MTS (cell survival) and LDH (cell toxicity) assays, respectively. Data are expressed as mean
SD (n=6).
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Figure 5. Effect of NIM-811, a cyclophilin inhibitor and mitochondrial permeability transition inhibitor, on
ischemic human myoblasts: To test the effect of NIM-811, ischemic human myoblasts were treated with 20uM,
10 uM and 5 uM of NIM-811 for 20 min before the end of the 6-h hypoxia treatment and then for additional 3 h
under the normoxia condition. The effect on on cell proliferation and reversal of cell toxicity was determined by
MTT (cell survival) and LDH (cell toxicity) assays, respectively. Data are expressed as mean+ SD (n=6). *:
p<0.01.

o What opportunities for training and professional development has the
project provided?
*  "Nothing to Report."
o How were the results disseminated to communities of interest?
= If'there is nothing significant to report during this reporting period,
state ""Nothing to Report.".
o What do you plan to do during the next reporting period to accomplish the
goals?

We will spend Quarter 1 of year 3 (Quarter 9 cumulative) on Major Task 3: Employ a mouse
model of ischemia-reperfusion injury to determine the optimal dosing strategy (e.g,
conditioning/pre-conditioning) for improving tissue viability following ischemia. We have
evaluated the effects of NIM-811 in vitro and in vivo as a baseline to compare with the
lyophilized EVs. We will in Quarter 1 of year 3 prepare a manuscript on the in vivo NIM-811
studies, referenced above in the MHSRS abstract, for publication. We will request a one-year
no-cost extension for the project due to delays related to Covid-19.

IMPACT: Describe distinctive contributions, major accomplishments, innovations, successes,
or any change in practice or behavior that has come about as a result of the project relative to:
o What was the impact on the development of the principal discipline(s) of the
project? The findings have a significant impact on the development of EVs as



novel therapies. Specifically, we have shown that EVs from primary human
adipose stem cells can promote survival of ischemic muscle cells. We have also
shown that specific crypreservation strategies can enhance the stability of these
EVs when they are freeze-dried (lyophilized) for long-term storage.

o What was the impact on other disciplines?
*  ""Nothing to Report."

o What was the impact on technology transfer?
*  ""Nothing to Report."

CHANGES/PROBLEMS: Our laboratory time was limited April-July 2020 due to the Covid-
19 outbreak. Our institution normalized lab activities starting July 1, 2020; however, as of the
time of this writing, case numbers in Georgia are increasing and we may be directed to telework
in the future.

Significant changes in use or care of human subjects, vertebrate animals, biohazards,
and/or select agents
=  Nothing to report.

PRODUCTS:
Publications, conference papers, and presentations

Our abstract titled “Optimization of stem cell-derived exosomes for therapeutic application in the
prolonged field care environment” was presented at the 2019 MHSRS meeting in Orlando, FL.
The manuscript emanating from this work titled “Freeze-dried extracellular vesicles from
adipose-derived stem cells prevent hypoxia-induced muscle cell injury” was published in the
special issue of Frontiers in Cell and Developmental Biology (Impact Factor=5.2) on “Exosomes
as Therapeutic Systems”: https://www.frontiersin.org/articles/10.3389/fcell.2020.00181/full

A manuscript to a Special Issue of Connective Tissue Research on “Cross-talk with skeletal
muscle and its nexus with regenerative rehabilitation” titled ““Therapeutic Application of
Extracellular Vesicles for Musculoskeletal Repair & Regeneration” was accepted June 4, 2020
and is now available online:
https://www.tandfonline.com/doi/full/10.1080/03008207.2020.1781102 .

As noted above, we also submitted our work on the NIM-811 molecule to the 2020 MHSRS
meeting. We will plan to submit the manuscript resulting from this work in the first quarter of
year 3 of the funded project.

PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS
o What individuals have worked on the project?

»  Provide the following information for: (1) PDs/Pls; and (2) each person
who has worked at least one person month per year on the project
during the reporting period, regardless of the source of compensation (a
person month equals approximately 160 hours of effort). If information
is unchanged from a previous submission, provide the name only and
indicate ""no change."

Name: Mark Hamrick

Project Role: PI

Researcher Identifier (e.g. ORCID ID): N/A
Nearest person month worked: 3.0



Contribution to Project: Provided oversight for staffing, ordering, and
experimental design and statistical analysis.

Name: Sadanand Fulzele

Project Role: Co-I

Researcher Identifier (e.g. ORCID ID): N/A

Nearest person month worked: 2.4

Contribution to Project: Ran in vitro experiments using EVs derived from adipose
stem cells, supervised all cell culture work.

Name: Yutao Liu

Project Role: Co-I

Research Identifier (e.g. ORCID ID): N/A

Nearest person month worked: 1.2

Contribution to Project: Provided oversight and assistance with nanoparticle
tracking analysis (ZetaView instrument) and EV characterization.

Name: Bharati Mendhe

Project Role: Research assistant

Researcher Identifier (e.g. ORCID ID): N/A

Nearest person month worked: 6.0

Contribution to Project: Assisted with in vitro experiments, maintain cell cultures, purchasing
reagents.

Name: Ling Ruan

Project Role: Research associate

Researcher Identifier (e.g. ORCID ID): N/A

Nearest person month worked: 12.0

Contribution to Project: Assisted with lab management and oversight, troubleshooting, and
optimization of cell viability and toxicity assays.

Name: Khairat Bahagt El Baradie

Project Role: Visiting scientist

Researcher Identifier (e.g. ORCID ID): N/A

Nearest person month worked: 6.0

Contribution to Project: Assisted with trehalose crypreservation and exosome isolation and
characterization.

o Has there been a change in the active other support of the PD/PI(s) or
senior/key personnel since the last reporting period?
*  "Nothing to Report."
o What other organizations were involved as partners?
*  "Nothing to Report."
SPECIAL REPORTING REQUIREMENTS
o COLLABORATIVE AWARDS: For collaborative awards, independent
reports are required from BOTH the Initiating PI and the
Collaborating/Partnering PI. A duplicative report is acceptable; however, tasks
shall be clearly marked with the responsible PI and research site. A report shall
be submitted to https://ers.amedd.army.mil for each unique award.



o QUAD CHARTS: If applicable, the Quad Chart (available on
https://www.usamraa.army.mil) should be updated and submitted with
attachments.

10



	AnnualReportCoverY2-UnlimitedDistributionA_2014
	SF298Y2UnlimitedDistributionA_2014
	AnnualReportYear2


<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


