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Development of Digital Therapeutics Mobile Application
for Panic Disorder Care

Juhee Yoon' + Dong-Keun Kim''

ABSTRACT

This study aims to develop a mobile application for the care of panic disorder, assisting in the prevention of panic attacks and the
management of symptoms. Panic disorder is a psychological condition characterized by persistent fear, anxiety, and panic attacks, which
requires appropriate treatment and management. The increasing need for digital therapeutics that users can access without time and
space constraints is evident. The application developed through this research provides basic knowledge about panic disorder, enables
self-diagnosis to monitor one's condition, and offers various therapeutic methods to effectively aid in the care of panic disorder.
Additionally, it provides notifications based on real-time user location when they reach places where they have previously experienced
panic attacks, and offers personalized support. This digital therapeutic aims to introduce new tools and treatment methods beyond
traditional therapies. Furthermore, it is expected to contribute positively by promoting the use of digital therapeutics not only for panic
disorder but also across the entire field of mental health, thereby improving users' quality of life.
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Table 1. Digital Therapeutics International Cases in Mental Health

Symptom

Features
/Product name

Intervention Method

Conducts five stages of activities, including

Depression Behavioral activation application aimed at treating T . o .o
L self-monitoring, interactive activities, activity
/SparkRx[7] depression in adolescents aged 13-22 X .
planning, and mindfulness, over 7 weeks
Anxiet Evidence-based ecological momentary assessment | Integrates with a smartwatch to measure personal
/BioBasey[S] (EMA) application for anxiety symptom physical activity, sleep quality, heart rate, and provides

management

educational programs to enhance health awareness

Post-Traumatic
Stress Disorder (PTSD)
/Freespiral9]

PTSD symptom
treatment through
breath pattern training

Measures carbon dioxide levels and breathing rates via
its app and provides breathing technique guidance
over four weeks

Alcohol Use Disorder

/Vorvida[10] symptom relief

Personalized cognitive behavioral therapy based
treatment for improving drinking patterns and

Implements a treatment program consisting of six
sessions and encourages the writing of a sleep diary

Insomnia
/Sleepio[11]

Cognitive behavioral therapy-based application for
improving sleep quality and treating sleep
disorders

Implements a treatment program consisting of six
sessions and encourages the writing of
a sleep diary
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Table 2. Digital Therapeutics Domestic Cases in Mental Health
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Symptom

Features
/Product name

Intervention Method

VR technology-based cognitive behavioral
therapy program for depression symptom
evaluation, education, and training

Depression
/CHEEU.Forest[12]

Provides mental health education based on the assessment
results after evaluating the client's mental health and offers
personalized interventions for emotional and impulse control

CBT-based insomnia treatment application

nsomnia . ) L rovides real-time feedback via wearable devices and offers
! i utilizing 24-hour real-time sleep indicator Provid I-time feedback vi ble devi d off
/SOMZZ[13] monitoing P behavior interventions and sleep-related educational training
Acceptance and Commitment Thera provides interventions based on self-affirmation theory and
Anxiety P by self-dialogue methods, combined with Acceptance and

(ACT)-Based Generalized Anxiety Disorder

/Anzeilax(14] Intervention Application for 20s and 30s

Commitment Therapy (ACT), to help users focus on
themselves and live a balanced life

ADHD

/AttnKare-D[15] | Personalization Software (VR Games)

DSM-5 Based ADHD Diagnostic and Treatment

ADHD symptoms are diagnosed by analyzing behavioral
observation data and voice data collected through VR games

Conversations with chatbots allow you to
Panic disorder
/Todak[16]

and treatments

diagnose panic disorder and provide a wide
range of information from symptoms, causes

Chatbots developed for the purpose of treating panic
disorder, conversations are made in a way that users
choose options for the questions presented
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Table 3. Mobile App Features and Content for
Preventing Panic Disorder

Menu Content Details
My Page -My Information
Defmmon' a'nd -What is Panic Disorder?
Characteristics - .
Panic of Panic -Characteristics of Panic
Disorder Disorder Disorder
Self- —
Diagnosis | Panic Disorder | L22C Disorder
Self-Diagnosis Self—tAssess.ment
Questionnaire
Panic Psairincptlgirsn(jrc(l)efr -Symptoms of Panic Disorder
Disorder | Complications |-Types and Definitions of
Symptoms of Panic Complications of Panic
Disorder Disorder
-Definition of Medication
Therapy
Medication |-Types and Effects of
Therapy Medication Therapy
-Awareness of Misuse of
Treatment Medication Therapy
Methods
for Panic -Education
Disorder -Cognitive Approach
Cognitive -Breathing Retraining
Behavior -Relaxation
Therapy (CBT) | -Mindfulness Meditation
-Interoceptive Exposure
-In Vivo Exposure
-Record of Triggering
Record of Locations of Panic Disorder
My Map | Panic Disorder | -Provide users with
Locations information through location
management and notification
-Express today's mood with
Mood Diary Daily. Mood a temperatu're .
Diary -Select today's expression

and record diary entries
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Fig. 1. System Architecture
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Panic disorder DTx

[ [

/Understanding Panic Disorder

Self Diagnosis

+ What is Panic Disorder?
+ Symptoms

- Panic Disorder Self

Assessment Questionnaire

+ Medication Therapy - Self Diagnosis Result

Log in

+ Application Sign-Up

- Cognitive Behavioral

Therapy

« Breathing Retraining LICLIEETE

( My map ) My page

+ Relaxation Training

«  Writing a Diary

Temperature

+ Recording emotions a diary

- Recording emotional

« Recording Panic Attack
Trigger Location

« Editing User Information
+ Saving User Information
- Managing My Locations + Log Out

Fig. 2. Panic disorder DTx Application Functional Structure

Cloud FireStore
(NoSQL)

My page e
. E-mall < E-mail .
+ Password Diary contents i_drga”
© Name « Emotions dress
+ Date of Birth(YY, MM, DD) + Mood Temperature . tatltgdz
T Sex + Recording Date + Longitude
+ Nickname

Fig. 3. Cloud Firestrore Structure



Main
‘¢ ) s .‘
hyeon Jal

gzl X7

.
ke —

3ol of oo

Fig. 4. Main of the Application

4.2 SYYH o LOH7|

SN © gobir] Hwe SRl TRt ARl
A& A5, Fig. 5 W& Zol 3&7olol Hiet g ejet
o FEEE St e B J3e J

'ﬂ-‘% ;gg 53l 019“]71

ZWOﬂ o 430 4 5ol 9
% 7
Sfj 40 _9_14'7]— AL 4-7-8 —‘—_—g;_% ox3te] 3

jm}
@ 2 grt.

4.4 ZEHO) APFEIC

YN A 52 A8 Wi 3 AW olR
2 248K, A9 ojelee Hd 2 Agshl 919 A

Cause Symptoms
*%’é!oll :1 3gENFY

2.3 Wxte| of27kx| T4

Fig. 5. Information of Panic Disorder

SEY0 AE A2t XS XI=H HE2H0M 7 323

Breathing Retraining

_

Breathing Retraining Guide

sz = Step 3

Breathing Exercises

EEESEIEST

Fig. 6. Breathing Retraining

FE APBAHANA AN U} A9 £Foz
F4g=jo] ULHI8]. Fig. 73} 2ol AGAE 2 BYI] Yes
EX No'E S€ste]l A7HIEe ¥ 4 Ak A8 3¢

& 7IHe g AvE sk, A AolA At 7]
=of &t F 13714 2F F 4714 ol 23l Wit S
< BYstgled FYNE & = & oHRE il
HAI9 3 ARTte] A i It 6}—L— S Alssttt
E3 Il ARE ATSATFE 71522 o5 F A=
2 fEdd

4.5 TH0|0f2|

HQISHH O stk ME 47 F ‘Tholofe] = AREARY] AL
ot FEHE 7S =H EQIst FA L S thAF 4
HE 4 &E 3t} Fig. 8.9] Hol= AT Zo] 2EAE 7]
Hro g2 UIE AR o, 0°CHE 100°C7HA] 10°C 7HE 2.
2 uRg S AAT 5 Sty 259 HIE 4 mefdt
4 QLEZE Progress Barg ©]-835t0] F&st% o, o]elo=

Self Diagnosis

_

1

Self Diagnosis Results

Lk= oo MatxiLt
A #E0| dspl SHECH

Yes

No

Fig. 7. Self Diagnosis for Panic Disorder



324 FHEXN2|EE| =2X] 138 HM75(2024. 7)

Mood Diary Calendar Mood Temperature

< <

2024
January

s gilelng 2EE
2 EALR?

L 4
—~ |
80c

Fig. 8. Dairy of the Panic Disorder

My Locations

Edit Location

O] FLE AR[ENR?

. 64-3 Hongji-dong, Jongno-gu, Seoul, South
Korea "

S,

Fig. 9. My location of My Map
AR e BEG 5 Ak M9 olnEEe Fo U
(o]

_/'\_
719k A 7158 < Sl

46 0Of0] ™

HQIStH O] SPAHE 471 F mfo] W' AREAE B A
Ao T 34 5 L RS o, 3 sk A
& 715 T 5 A= 7152 AFet. Google Map APIE
Bl A= E4, Ax g, YA olF 5 71 7S

A8 AzAE 71E0] YHOR o]Rolx S A
Yotz Moo= N2y 2 Wio] ABUHOR A6
2948, 7199 JRE AAoz FHAE oA Az

Pyl et E2B1E 7F5sHA FecHIol £, A
g Qlnfrt TasHe S0 BE BESE AE

PF55HA| S, 2mEgo] Y40 AgHEE tolA]

BA0] TS B 4 ks R P AL At
201, Bl AoIZ A oJEeAAGLA ALE BN B
ol oy R Bl wHstel Azo| EES F 4 Uk
A NEAE AL s, olF Fo) B} A3
xi“o]:o H]—;(] O]—"] _1;1_0]_,] /\}—EHE AAZ _o_]-O] 0].‘_ 7/—1%
3 Sk olo] ek ENRY] BAS FBF 4 9lov,
grte] e ARG APADOEA A4 B W A2
¥ Agstel o) A7e] 7|uhe vkl 4 ik o Yot
7} ol2 283 Aol wel % ogor Frtolwy] WY &
o+ 79 < Sl

A7) ARAT 25 ATE Aot AAL et Lt

wﬂ 2 A7E FFYo} Aol2 e 08 A2A o2
Aold AL, F4 AL B AT ALt 3
o B8 ARAS) 84 B 2 BRI B B wt
2 A5shA Bt B4, R AAdolE BAY5S &
Feto] mrh HuUst A2 FY 4 YA g A7t
o]0l Ao} i},

2 ATE 3 /N 2ot ool de 3l
oyt gelo] A2e E7E ABFOEA FAE] 49 I
S PHNL 5 Ak FLT 7R BEY F5EL ANk
oF. whebd), B JAAgo Rl W8] Bl s]ofstar, thert
AR S8 B2 B2 gIste] 9] AWAT BA & 5
% 9478 Z7b4o% AYsor F Aol

0

¥ =

References

[1] National Health Insurance Corporation, National Health
Insurance Policy Institute, 2019 National Awareness
Survey of the Health Insurance System, Wonju: National
Health Insurance Corporation, 2019.

[2] J. A. Han and E. J. Kim, “Smart healthcare,” KISTEP
Technology Trend Brief, 15, 1-34. Korea Institute of
Science and Technology Planning and Evaluation, 2020.

[3] S. H. Kim, H. Park, and D. Lee, “Trend and implications
of digital therapeutics (DTx) in the mental health field,”
The Korean Journal of Counseling and Psychotherapy,
Vol.34, No.4, pp.1401-1430, 2022.

[4] . Kim, G. Jang, and E. Hwang, “Digital therapeutics,”
Korea Institute of Science & Technology Evaluation and
Planning, KISTEP Technology Trend Brief, 15thed, pp.
01-37, 2020.

[5] G. Recchia, D. M. Capuano, N. Mistri, and R. Verna,
“Digital therapeutics - what they are, what they will be,”
Acta Scientific Medical Sciences, Vol.4, No.3, pp.134-142,
2020.



[6] Y. Jeong, “Suggestions for revitalizing digital therapeutics
in South Korea,” The Graduate School of Health Industry,
CHA University, 2021.

[7] SparkRx Clinical Research Summary. Limbix health. Re-
trived from https://sparkrx.s3.amazonaws.com/clinical-r
esearch-summary.pdf. 2022.

(8] S. Ponzo, D. Morelli, J. M. Kawadler, N. R., Hemmings,
G. Bird, and D. Plans, “Efficacy of the digital therapeutic
mobile app biobase to reduce stress and improve mental
well-being among university students: Randomized con-
trolled trial,” /MIR Mhealth and Uhealth, Vol.8, No.4, 2020.

[9] freespira [Internet], http://freespira.com

[10] Vorvida [Internet], http://us.vorvida.com

[11] Sleepio [Internet], http://sleepio.com

[12] M. Kim et al., “The effect of mental health education and
technical training programs using virtual reality techni-
ques on recovering depression and reducing suicide risk,”
Neuropsychiatry, Vol.59, No.1, pp.51-60, 2020.

[13] Aimmed [Internet], http://aimmed.co.kr

[14] FA3]A}F 31| [Internet], http://www.haii.co.kr

[15] H. M. Son, J. H. Lee, J. H. Choe, and T. M. Jeong, “Digital
therapy for the diagnosis of ADHD using VR,” Broadcasting
and Media Magazine, 2022.

[16] There is an “effect” of cognitive behavioral therapy for
panic disorder using chatbots. Gangnam Severance Hospital-
FNI confirms joint development Todak’ symptom reduc-
tion effect, https://bktimes.net/detail. php?number=79419
&thread=06r01

[171 Y. H. Choi, G. M. Kim, K. H. Park, and H. Y. Yoon, “The
effects of cognitive behavioral therapy for discontinuation
of medication in panic disorder,” Korean J Psychophar-
macol, pp.367-376, 2003.

SEY0 AE A2t XS X=H HE2H0IM 7 325

(18] Ministry of Health and Welfare National Mental Health
Center National Mental Health Information Portal,
https://www.mentalhealth.go.kr/portal/disease/diseaseD
etail.do?dissId=33.

[19] O. Sverdlov, J. Van Dam, K. Hannesdottir, and T. Thornton-
Wells, “Digital therapeutics: arn integral component of
digital innovation in drug development,” Clinical Pharma-
cology & Therapeutics, Vol.104, No.1, pp.72-80, 2018.

[20] Y.-s. Choi, (2020.05). Insomnia treatment app, VR that
relieves fear..., Digital technology is now a cure. DBR.
https://dbr.donga.com/article/view/1202/article_n
0/9594/ac/magazine

2 = 3

https://orcid.org/0009-0006-6573-1033

e-mail : jooheehgl@naver.com

20219 ST AL

20219 ~@ A AdEdista ASsat
SREE

Il Eof: Sports ICT, Data Analysis,
Digital Therapeutics

282
https://orcid.org/0000-0002-8397-4649
e-mail : dkim@smu.ac.kr
200849 ARkl ABAFE (BHA
20099 ~@d A Argdista

FHASARTHAFE B
TAJEof: Medical Engineering,
Bio-health, Digital Therapeutics, Artificial

Intelligence




<<
  /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


