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View Modules

Siriraj HealthTAG PHR 3rd Party Applications

Security Module

Private
Authentication

ID Provider’

Interoperability Module v

Data Representation APl

Core Module Other Module
Standard Data Storage

e CED = G G Analytics Sensors Module

Alerts User Manegement  Medications  Allergies  Qualty of Life

Documents  Vaccinations  Demographics  Appointments.

HHLTFHIR

Medical Image

Data Service API
[S—

A

swAssIs SWASSIS  QUEMSWWNG  External data sources
TOUMSIBMSIUG MEUDLIAUN 0 71 30 Pty 097

Sensors

+ Administrator
- Regulation
- Policy Follow-Up

Consumer

Siriraj Cloud Platform

Electronic Personal Health Record

- Recommendation
- Prescription
- Service Provider

Interoperability
Platform

Web & Mobile App
-i0S / Android
- Custom Device
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2. anWZYa9lATINIG HAZNITAILEUIY

2.1 InqUszasAvadlaAsInig

ANSWAIUITZUUNITYIUNREN 2 d7u Lawn “Permission based blockchain for

electronic health record” wag “s¥UU Open Library 11asgnudmsunisuaniudeudoya

GREARNI

1.

“s5yyU Permission based blockchain for electronic health record” : ¥ilsiunin

L =3 14 1

Juiindeyaauainadiuuana (Personal Health Record : PHR) Inglviauldidudde
ﬂ5@&SﬁayJaUszi’aqmﬂnwsuamul,aaﬁmlﬂﬁwizi’ams%’ﬂmﬁmumﬁ”wmmamﬂ |
Tsswenuiaiipedisesh ﬁ’jﬂugmmu Application uulnsény uaglugduuudng ‘A3
51% HealthTAG’ Fafumalulad NFC Ainuldanusannlulmuaninuldiniiounn
UnsUszrrwufiannsadeusetuiiedels vilwazaan Ananududiusiuazainy

Unonselusysiug

“53Uv Open Library 11msgiudvmsunisuanidasudeyagunin” : $reuiuuse
Fnsderedoyaquaimsemindsameiuiang q Tiilddetu Sty Duinesg
wazflseAnsamanndu denaiUdsuainszuy Analog sfiussuu Digital 7
aonndoeiulImIgIUNsLAniUAutoyaquam (Health Information Exchange
Standard) iledaaialiszunansaumaguamengg aansaviausmiulduuuls
59860 (Seamless Interopability) vililsangruiaaiunsadedeyamnusening

lsamgnualnedinnsgiumeiu
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uaﬂmﬂﬁ 38UU Permission based blockchain for electronic health record %38 #3519
HealthTAG §3aunsatiedasunuudunswedszuuilng (Ecosystem) N1uAsHENav0s
Uszinalnelusumaluladquain (HealthTech) inlugnsfamnuinnssudiiduguodu
audnans Wunilslunagnslunssneuaztostulsaegadsdu mensiiveyaninisinndlag

Y 9

aziden Usgifinssuenfiuiugh wiuamsiuauuwlsusiuvesusaryanalunivesdawindon

= =

n15aduTin Usgdinisnisidniunisnsia deyadyaaudn uarensasdnisleyanugnssdly
ouAn ensideyagunmdnyanaiiiudniuariasads sufeszuunsuaniudsuteya
avamilfuinasgufiaansadeudeiussuuduls azansawannadusglunfeudunisan
woAnssunnIsungionadusunseviolddndy nudsannisenmsinulalussesennded

nanlulutnedu

J¥UU Permission based blockchain for electronic health record gﬂaamwumﬂﬁmmsﬂ
¥9usAUTEUUAY 9 (3rd Parties) Wy suulnevus ssUUMIeYUE S5UU Health Link
wounAlatunds Lagounaiatuniansunmddy 9 1 annsathlduszgndldiiewiia
auaansalunisiauressyuuiy o tdegnaiiuszansam Tnefidinsmudasnstouas
aududiusiegodnensudiu aviduuuunisly Blockchain-based identity systems :

Y

Decentralized Identifiers (DIDs) #11SUN1SEUTUSINUUUAITA NTUTDIAENUILITU W3C

= 9 a ¢

Wieaduayunszulunsameideu (Enrollment) n15iigaddInu (Identify Proofing) n13

Y

Ly

gudusinu (Authentication) Msaygalanzyiansidnda (Authorization) laeild AL 2.3
uag AAL 2.2 audaiausuuginasgiusumaluladasaumaiagnisdoasves dninau
fimungsnssumadidnnseding (awse.) @il use. 18-2561 19-2561 20-2561 Lilalsiila
deyadiuyanadanddoguuiugiuresaugnies aAraasnde fonsosuariianiu

Judwesdayanafdviavesiies Snviadmsaudmsunsiluldauliass

2.2 NMSALHUIIU

1. Iseuy Health Information Exchange (HIE) iveatiuayunisuaniieudeyaaunin

a ¥

FEMINNUIBUINIUNTEIU R Rssuuguamuguadl Wudwlasadayaaunin
11M351U (Data Set Standard) 1y Health Informatics Standard tnlugn1suaniaey
TayaniguamszauIAnlenisulasglsuunisiiudeyaidu Health Level 7 Fast

Healthcare Interoperability Resource (HL7 FHIR) fianunsaviliAnnisuanudey
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ToyasEnItwnnduwazi Utg ruantunianisunng Manngludseimansesening

pilana lhuduiinaunindiuyana Inglulasinistl asisusuludiuvestoyaenteou

InlvsnszurumsusenlisiuniuvselddoyaauninaunsessdydAnuasesdoya

druuana w.A.2562 InedayanavihunldlussuusunuuisUseneulumedeyamluves
Auld 917y o winana wulnsusevy wuUsedmgUe (HN) vasusazlsaneua

¥

wazdagaruaunn laud Teyan1ssuen uazdayanisuien SIuAeNLUULALINY

Y

% v

szuug1uteya Key Information Summary (KIS) uazduiindesaguaindiuynaa

Personal Health Record (PHR)
X-ROAD Healthcare interoperability framework

mMsuanasulazuimsinnisteya szoonuuulvieglugunu Decentralized uazNg
Lantd sudeya 99y UUN139191UYB Consortium Blockchain Network 1ne
Tsaweruagidu Data Source 1¥u Node titetaelunsasiaaouszuu deya fildlunns
wandsudulunuannsgiuaina HL7 FHIR wagldinalulad Smart Contract uaz
Blockchain whungaelunisidnfstoya waz module duludansesnisidiiiadoyasin
meuenlagagliAedr (1nniguen) fignimualividulumadeudedimodule Tng

[

31 Architecture Tuse azidaalunnlngiasil

A D P Reglonal 7 @ Regional
X-R.o saa m | Dg-n Hospital 1 w/ | 000 Hospital 2
Healthcare interoperability BE o= - "8 -0 +
framework = el Research
AHLZFHIR AHLZ 51T —amm— Agencies
Patient-centric healthcare interoperability / \.—_ = 28 / \ Anonymized,
with trust, transparent and secured —~ . S i Data Officading individual-
mobile " Y o8 % ] " oeics ) level data
¢ Overcome fragmented Device x e ] o JoT
communication between e a::m o B IoMT G
healthcare service providers in ‘;:"‘" o RS Hospital Node 2 Reports on
multi-organization Sl Hospital Node 1 inputs
‘ - =

* streamline healthcare service | = e
« Improve Coordination of care =8 Py d

P Universit; Y
« Secured data access with "Smart r o080  Hospi y
contract access control” | o oe
« Sustainability framework with a = Q * Consortium Blockchain @ HealthTAG
collaboration both public & private
stakeholder ""'-7y Ne"tv\(ork 6 =VER
o = Data Offloading L8 CD\ -(F:)
Mobile |98 @ s nuo &
«———— Data Offloading Device Q & x@ e e X-ROAD ms-\u{u
Data Sharing @ fomr e Interoperability platform
. Peer to peer Sl Hospital Node n s afidin
communication N7 SAMITIVES
000 lockehain o OTHERS
- ) atient care
o Smart Contract W i el ok summaries

m API gateway

ersonal DID
Patient

Patients online Portal =
Personal Health Record °°j

- = 2 o O :
05 Single HAPI 4’ E ‘,. " 0-0-0
FHIR Server ° 0
AHLTEHIR 000 Healthare Users

-This framework designed by HealthTAG with rights, internal use only-

Birth and citizen registry
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Architecture Tunsiipusieazwuadu 2 @

1. maiioudatulssmeuia TUgidnans Smart contract-APl Gateway az@ el 1
module dmsuhnthisudadeyasening HL7 FHIR 9aslseang1unaiu Smart contract-
AP| Gateway a8 module agfasgnindsoglu FHIR Server iilalfanusaiddedoya
HL7 FHIR lé’dwuamﬁéLﬁ'mmmﬂaamﬁaiumiLéﬁﬁﬁasﬂ’aga Tnonisiginalulad
SmartContract #a¢ Blockchain i1u19elun1sitniistoya way module §aududa
nseansidnfadeyaannaeuenlagazlviiiies IP (R1nA1guen) ﬁgﬂmmumﬁ winduly
nsdeusewd1 module # n1aidousoaislulsaneiuia HIS Server iUt ayavaq

lsaneuiavzgnuUasdeyaniieglugunisuazudaswiolioglusuianunsadiluiv

1%
= 1

T HL7 FHIR (Tumauniswdandn HL7 FHIR § egiuudazasdnsinzulasiuulvu)
Y] v I 9] = a 1% A @
wasniUaskdnazinuidiluszuuselniinsiseng¥eyaiann module Mouseriu HLT
FHIR Iagiit o liiAnniswauikaznisldnuiliifinanug ey en1samu uwag 1
T59We1U18A298L W84 Single HAPI FHIR Server 4nunazd oansnuniglu Internal
Network W11 usitgd module 13 oun AU APl Gateway 71 14 nAlulad Smart

Contract kag Blockchain aunsawdiausaiunieusnle
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nMailousefueIdnATEUALIANTANALENYU X-ROAD-API Gateway 9¥@319 AP 113
Fousauasdnsnieg lnvesAnsnieqazdondeure X-ROAD-API Gateway floufiaay
aunsaudfedoya vedlsmerunald (unsdifiesdnsius fnadeudetulsmeruna
lngnssegudananunsaliteyavaamalsameruialilaenss ludnludoaiiu X-ROAD-
API Gateway WidmnesAnsisanisteyavadlssmeruiadug lildinsidoused
Tududoauniuianans X-ROAD-API Gateway LﬁaLsﬁmwa%’a%amaﬂiawEnmaﬁlu )
pénnsvianudowiudedldoudn application Taq mindeamspdoyaveslsmeuia
714 aufu Platform nane 98AoIH1U X-ROAD-API Gateway Laus laesaedn15v
Fonnainaidourosenineidnsdug fu X-ROAD-API Gateway Liil 09 verify 93Fns

U8 Smart Contract Wag Blockchain ¥841114 x-Road Platform da 'l
4. ACCESS CONTROL AND VERIFY

PAINTTUNNSLYDUADADITUTURINULALNII X-ROAD 2za8n Token MWid1nsunsiiousia
Wag X-ROAD-API Gateway 8@ U150 INUAANTNTIY 10 IUBILARLBIANT LAY

Tsanerunautue) asdudivunansnisdins

A
o W B s
Health Link

: ° 0 8
= RN

Healthcare Users

£
= Y

Wesandayminlasinisiidesnisuily fetdudymseaurid
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pg1951UutNealda W Iura18Y Al Tassnistidesnisagiigaianudulyldvenis
wiUaym1 (Proof of Concept: PoC) lngn1sinasddayanistduinismienisunme (Dummy
Data) lurieaufjuAn1591ae (Sandbox) LitenadeunsuaniuigudeyaasaunagunImn

ANINSFILAING karUseiiiuanugnaed ATUILLAzANURBRiBYRITRYaNETNSI

66



auldfonseadoyavosmuesisiinanlumdefiuuay ingUszasdsenisaiisseuusunuy
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WINEAARSASTIINEIUIA 2. ISneuaayvsusinig 3. lsmenuiaiiinssetadegiuas 4.
Tsangruraadfnvgyuiv lasis 4 Tsmewnaldszuvasaumnailddanisdeyaves
Tsaneunaunneinedu Sefioindunguiegisiannsothundusumunisdonseteyaves
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Toyarhlisudeyaliindulasiauansavienudiladuszsdeusuuunulunisidau
Toyaifissnsafenansasenldnudeyannlsmeiuiala q Fwedigansveziaiiunis
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WRIULJUBYINUN

wwsgrundtennassuiuinagldnululasinistife FHR Fuluumsgiuiiesning

HL7 adussrnsluniseeninasgiusuansisagussaulan

nsdenld FHIR Wuinssgrulunisuanildeudeyaiiosaindmnudelunisldau
wszanunsakaniUasudeyaluguwuumlunldlumsuanmatoyasguaiognaugy XML
Yo Ao & v

38 JSON Fatlnfiauienndiadumliaansadilalaviuiiniutoya lneda FHIR ga1131n

Fast Healthcare Interoperability Resources uanslsiiunioninudtenarsanilunisidau
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wnsgrumsuaniUasudoyawuu FHIR liladsdudusazlsameruiadndusaiu

Toyauuule wilsduindledesnisdstoyaliszuvdu d1dudesddusvuuula ssuusng ¢

Jupslidnsruuiiievihnsnisulastayalegluguuuui FHIR foen1s
- szuud@vinesdmsudanudeyaunnsgu

52UV FHIR wawiasfudissnasgiulunsiiudeys lddiduinagdedidniesn
anlunsinudeya us FHIR losndszuudnieslunmsiiudeyalildeuiuu Opensource lu
nsdifdesnsdafiudeyalumisaunans snfiognaty mansenTvEssUEEUvRILsAE
Ussinarosmsdaiutoyaguamussnaulusuuuy FHR faunsadadnlines HAPI dady

Opensource FHIR Server Jusnlaviuii
- STUUNSHUIUAIAULALISUUAINUUABANYATUDY

FHIR wae HAPI duliilddsdiu wiewadniieniisnfoilianindmiunmsiududnuly
maildufinesuteya Fsdludediszuumssnwmanuvaesndedndunidunisdnnu
%’aaﬂa Falulasenistlazldseuu Oauth 2.0 UL Kong Server Lievinn15a519 Access Token

Tfuszuuing 9 wazgldaudulunistudeinulunisldem

- 33UV Audit

Toyanenisunnddiuyanaludeyannuduraudasunna nsd1daasn1sdey
foyaemaAnangiiidvivindu n1sd Audit Log fiuaendededndu iemsfinmari las
Winfladeyalalunailvudig

- szUUUABALNL

uonwienniudusdiannsafiulssaninmuasmiudaonforesssuulag
Uspendlddssloviannssuuuienivudisl

- anwaiuausvasdoya

Ustlomindnedrmilwesszuuudonuiie  doyauulnusmnlvun - (idanes)
asnsodudutuediindeyadian Wudeyasadenty wWelimsudluwiazads ynidines

eN1ImgnTIniu (Consensus) ieUsulssoyaliludeyadgamiloutiunun saulud
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gwsuittasnnubenuladuaulivusdeyadenals  vilildannsedlasuiledoya

Tnelusilasnsule wazfareluisesnisvin Audit dnee

(% a 4

- LAY NeuaEnsIsNe wae TuusenaBidnvsaiing
NAUMRAY naywaanssizuaglulsznadidnnsedind viediSunsan 9 Aud
PKI (Public Key Infrastructure) \Huflugruddnedumesidaunfunaniu Fusaenw
Ianodosudldnuduledidu https ud PR Saduiiugiuddouesssuu Blockchain
LarnINsEeAUdEualunIsANURNtayaduyAAABNAIY

spuu PR esidalenmdlulssrvuaunsaiudeyaveswiuesiliagsaensde

wagldanunsadlasdndaldmnignsaldeuns endiogagu

1. winUsswsunnaudssuy P Aeganunsedududmeuiulsmenuia ssuu

Useiuden Useiugfmalaneluliniuni

2. Ussyuiiie  PKI anansaldnauasulunisidisiadeyanianmisinnddiuynaa

(Personal Health Record - PHR) wagnnnianslalaede

3. Usevvunie PK aunsasiulususeawnmg %15 Health Certification TAdusiiadlea
1 [y} 1 o’::l'z:l <@ @ aa d' %
pg19Uanndey  duwnndndl PKI eefanunsaiulenalsaaneaiiasuses Health

Certificaton l9ag195950azUannsie

ﬂsaULLmﬁmeuﬁﬁmq waglwIelunsilasens  wuanelunis Lﬁ‘Uﬁ’J‘Ui’JlI

L84 d’
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HealthTAG Authentication 0
HealthTAG PHR - Web / App "%

nanb. Open Library

HealthTECH 8ua

HealthTECH Sua

0 Authen 0 Authen o Authen 0 Authen

e B B

3. HAANSNIAIAI1AZNAYY

HAaNSTIA1ANTIedlasanistiae nqudiegenuld YAaININIINITLING WAZEUINIS
aunsaneaiulsslevivesniserudeyaainisaneivianals 9 lsane1uiald uenaind
a a | v = v A P 1Y) | v
szgviaanauldldlunsfindevetoyaainlsameiuiadu 4 desaullewisuiuneuldszuy
AULUU I1UINYAaInsevesarssesianiuaansidlunisagleudeyaainlsameua

DU ) Uoyad

1. ihlugnsdeuderuvemadisluszuudiansnisunndegialisesso 91n
Uszlovfvesnisdududimuuuunszaiegud nmsifiviazideusodoyagunine e
mmgmmﬂaﬁmmsaL%'awiaﬁ’u HIS, Application, Services 3u 9 I 2zviliAnnas
M9UIWAUTDITTULTINAWALUlag 1IN TILNNE Lﬁ@@iaaamgﬁmsﬁ’wmui’mmiumq
Asunmdaudluswianlainet

2. 9¥UV Blockchain-based identity systems : Decentralized Identifiers (DIDs) %5 ©

% 6 o w

sruuaeduRIaLuunsranequduulng asdugasududdglunisiauiuinnssy
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#19 9 lueuan LesananunsayniussuugudeyaUsznns ansnssnw mieau
Usziu dondun1siu Usmssneg Snisssuudeannsarihendnadsanels

3. wagdefiugruvoanelulad Blockchains Tuawiarannsntlugmsimundiudu
wonwdeannisunngle mndnisldnuegiiniteunaziinuiasgiulmivesssuy
gudeyagunmvesszang esnensawasaunsadidaszvnsnnguiia in
ALYT HN1T ALTTOU LTSS Taudssnainnadiiiinlulve Ténasungunin

Application tiieDE19LAL7

£
[y

3.1 M InnanEnuedlATINTg

1. Ifszuvande fidle implement flsswenuiaduuuuiis 4 Tsamenuna avanunse
iifedoyaguammeseldveslsmeraladld ieldlunisinu Taoisud
INTeyaenou

2. Tsmealivinenslunadonseunsloumetoyasewinsfutiosas diluud
YDIIAATNTNINTYAAS

3. flswuu Open Library snasgiudmiumsuaniasudeyagunm annsady
donanslumssudeyannlsametunadunuulsvnlsmenuia missausa o

aunsathlulgwaunsele Ineludean license

o

3.2 d¥anads

o nadwsNslENUITLUAULULLAZAUARTILYRIAUlYEIRE1 UARINTN
NMSUWINE UAZEUIMIATEUUAULUY

o szoznailumaiiuns nmsfiase wazdnelouusyTRnmsdnu freuuasvddly
TEUURULUY

o dnnuyAMNITABITeArTEEz AR AR NIz AUTTsINeUALTTUNNS
deloudeya Htounasnddldszuudunuy

o lBn@ATUAzAD NM3TReUTH WeLWIANFLAYANSthTEUU Open Library
wmsgudmunsuaniasudeyaguamluldau s3ds sourcecode voa
$¥UU Open Library 1nasgiudmiunisuaniasuteyaguain fivineauin
Usena saudainitmunly Healthtech startup #ine 9 ananseniluldwann e

@379 Ecosystem Y9953 UUANTAUMARIUAISISUAUNNNINTFIY UasUELme

ganAuAsauUnqululdognwsiaLiias

71



4. N5ATIRNLTENELTIFIND
mswamnszuulunisidoudedeyavosudazlsmeuiaszaiiasslovdliiuauld
Ingnsauazatvayumssnuivesusavlsmeiuialiaunsadnfisdeyanisinwvesauldla
ag e Taziuszdnsam iauﬁwizimiﬂumwmmaaszwmﬁﬁmqmiwaﬂy’ﬂuﬁﬁmaq
MsanfunuMads sulszanaaznatiaulddeddlunisvedeyanisinuvesiaies
pg19lsAnIL N15ATUNITWAIUNSEUU Health Information Exchange, S¥UU
F1uUBYa Key Information Summary wagUufintoyaguaindiuyana Personal Health
Record wags2uU X-ROAD Healthcare interoperability framework ﬁi’ﬂLﬂuﬁaﬂ%ﬁuamu
wazyaansiiveliamsadeudedoyaveusarlsmeruialadmuingusrasdvosiasans
Fadumstiesgileniaiegsiavestasnislddaminlusuuuuues Business Model Canvas

AIP15199 4.1

4.1 sudsvanmunsamu dvsumsiannssuularsieNsesTUUNIWanIUA LY
ToyaroLsazlTNeIUTa 1ATea1uUsERInnTamuUsENeune 1) N1IHARIITEUU X-
ROAD Healthcare interoperability framework 2) N15WUNSEUVUINITTANTTRYALUY
ATUTINAIUNIATFIUAING (HL7 FHIR) 3) n1sWmunluga E-KYC Identification and
Verification 4) N13WAILISEUUUI N159AN15T 0y aUUUAIUTIN HLT FHIR R4&DICOM
Combination System; X-VNA 5) n15W w11 Decentralized Health Wallet Application
AUlUUaLUAAINTNIINTITHINNE 6) N15%1 Data compliance Management 7) N15¥dau
S¥UU WA 8) 33UU Network Expansion vesudazlseneiuiaiiazidnsiudsuse Tned

TIYALLBYANITAIYY AIN15197 4.2

M13199 4.2 Usganaunnseudssanaianu

578N13 qudszanad (Um)
1. NMIIWAIUITEUU X-ROAD Healthcare interoperability framework 36,500,000
2. MINAUITFUUUIMITTANTTBLALUUAIUTINANAULINTZIWEINA (HLT FHIR) 5,500,000
3. Myawluga E-KYC Identification and Verification AnmuN1TIFIURT
4. MIRAUITLUUUIMIIANTTRYALUUAIUTI Anmunisldauate
5. 15N aUI Decentralized Health Wallet Application ﬂulsﬁ'LLaz‘Uﬁmﬂi 10,000,000
NUNAITUNNE
6. N15%1 Data compliance Management 1,000,000
7. NMINADUIZUY 2,500,000
8. 33UU Network Expansion vadusiazlsaneiuia (3 Tsaneuia) 16,765,500
i'amuﬂ'a'::mmamu 72,265,500
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Toyan1sinw lngaziivAmuinmsaniznisveteyaiiluenalsiiviy 1w nm X-Ray, na MR,
watuiile, luasunsdnw, TwaziBeansdnunsdiufuuisnusedu was Saasfuaing
afsar 60 v (asselddrutazgnuisliszuuuimsdanis 50 v uazuvslifuusas
Tssmeura 10 v dieldlunisuimsdanisteya) finisveienansiiludoyaiiluvosnuld
Wy Haien nan1snsiadaaiy/eansy Useifinissueiuasuien vav agliiinisiuA1uinis
aultaunsavetoyarusyuulans lifienlddne Ussananisselalulusn 16,028,355 v lay
Annuszanunanuldiiliuiniets 4 Tsmeadunuuludiiunisuediuan 5,342,785
ads (insusnuaziitaely) Gemeinnediauldvinmsmavedeyadifuonasfimyswiuionas
5 gasauldlduinisiomn duiululusnasdiauredoyafifuenansfiaudnu 267,139 asa

wazaziimslduinsvedeyaiuiuiesas 10 lunnd

2) elaanmsatvayuvesniasglunisusmsdanisseuuluyae 5 Jusn 91u3u 50

Fuuw wusdudas 10 dwum
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L5INEIWNIAAURUY UTENOUAIY 1. AMTLINNEAIEATATTIINEIUIE 2. Lsane1uaayvsusinig
3. 159U INTEE18AUQLUAT 4 1SINENUIAadALvEYNIn vedoadnsatuayuan
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Y

=

anudululsvesnisuadem (Proof of Concept: PoC) &sdlasensiiussaumnudiia oz
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JdanseatuayuLazdwasuNIRALIGINY Wellness vosUsuina uagyilbiinaiudstiy

114@35?] Wellness (Sustainable Wellness) vasUszmnealne
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mswﬁl 4.1: Business Model Canvas

Business Model Canvas

Key Partners Key Activities

®  ALLUWNUARASAIIITHELG ®  MI9AYNIzUY Health Information
- lsawenunads e Exchange (HIE)
- Twpnadnodoumns e nuzuumsiusanliTiununiels
m?‘:ﬂr ) TayAgIAN
- QUENTIUHNEMIWINLEN o muuanilAsuuazuimams

° Iidwmmaaﬁﬁnmqqu% dayn

o Tawgnunasynanns ®  MIAAALAZUITTIRUWUT

o LuWeAIWIzEanBYLIAS ®  MIRaAMSHLLMRaTaITIMS

®  AUWWITEU Wondanulsanenuadug nie

o dlimImiuayunudmiung szuuduguasmMaigluawiag
WAl ToUL Key Resources

) ISJWH’]U’]@S“ qm%aaqﬁnsn’miﬁs ® 51U Permission based blockchain
ﬁ’mmﬁ’]iquﬂ for electronic health record

® 521U Open Library mmgmﬁ'm%’u
ﬂ'mmmﬂﬁﬂm‘?@gﬂqmmw

®  X-ROAD Healthcare interoperability

framework
L] Lﬁ%ﬁﬁﬂ a‘i@uIﬂNﬂ’]i

®  AuNAWITUY

Cost Structure

flg318lun1391952 00 X-ROAD Healthcare interoperability framework
ANUSHITIANTIZLL

WA UUUTAMITINITaYALLLAILTIN

Ca & ¢ & &

ANAAAITANALITUAZIZUL AR

AFnAumMIUsTTaNNUS

Value Propositions

myduiindayagunIwEIkyaaa
(Personal Health Record)
mmgmémi"ummaﬂLﬂ&iﬂu"ﬁaga
qUNW WaBna NI Analog
(uszuy Digital
mIuanUAuaLSINITANS
ﬂTaQaLLUU Decentralized

mirﬁwﬁﬁagaqmmw Tayany
Snswasanld

Revenue Streams

Customer Relationships

Customer Segments

o nriFuwktuaztilguamIvsms @ auldvesusazlsenenuna
wazmadfeteyaludauldues
udazlsanenuna

° iﬂﬁﬁa‘lﬁmmi 33mslusnns
uaztayaLIET

o liauldmwisnvadayaminm
Augrulans Lidienldane

Channels

®  Website 138 Application VaILAR
15aWenLa

®  mranNuUITTFNANUT

®  Social Media 7199 v1% Facebook,

Youtube, Tiktok

e sw'ldan Transaction fee dniumsvatayaiiien LT N X-Ray, MWTuLie, Na MRI, 111@?1.]1’1’13%?]%

NEALBAMITNINTHIWALLTENUTENY 9ay

o Gumivayuainmaizluudazd
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5. Usziiiuannudaduvaslasanis fanansaviliussmelneiliu Sustainable wellness
ANuUasnds Augnies wavaududiudivestoyaquaindiuynna
(Personal health record : PHR) ifudsdnduegrsdsdmiuuinssmunisunmg Tasaaing
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'
A 2

auanunanrasudufingunnduyana svanansninlldineingUssasAvaniny

£ [
v Y

uiugaznsunndianzyana hugavaniazgunnIInfag Y usisiagUasies
FAAYARINTNINITUNNE

- Anudvseslasenis

vaugd unanrlofuuiinguandiuyanauaznsLaniua sudoyasendig

'
1 v a

lsangunavedlasanis egluduneusunuuiariinguslddnnudianmaazidnsdly

9 Y

nsnaasunanasuludunsn agrelsAmudisnsawisuazwaundiadu ndudaelasy

AldTuunnannsad1farldnussuuld uenainlinisiideyaguainazaiuise
wanidsulusgaudssmmseginalanudndudesiliuinsgiuniswaniuasudoyad

\uana HL7 FHIR gnldenuegamnds welinmseusedululdegasuiu

76



6. Timeline

WAUN

AaNIIY

1. daviszuulastayaann HIS vedlsangua

<

Idudeya FHIR

[

2. Iavirszuvtududinueuld yrainsniswime

ALATEUULAZE LN UBINIIA

ey

[

3. 9AN3¥UU Open Architect and Library %3¢
Wousietayafiussuudu 9 agvazaInuazll

WINTFIY

4. I9YINS¥UU PHR Website and Mobile

Application uanINaUsyIRgUN N

5. 90911 Smart Tag Wungyuaiadfioya

Estﬂ']‘WLL‘UUWﬂW’]*

6. INVLALAARITLUUAULUUE NS UNAFDUNE

LAZANSH

7. AANANTITYINIUYDITEUUAULUY

8. ANLBNAITUTLNBUNITITIU

9. 9911 Workshop tiaLHeLnsIsn151geu
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Jaunseudayaiieimugausluiuanududusiuaranulasndersudiouu dulu
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sULUUT kL UAWeFInUATe (Anonymous Data)
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Connect Health Data for Better Care

system B

system

Benefits of Integrated PHR

Health Professionals @

support continuity of care and
patient safety in emergency

=
Patients Q
access their own data anytime, . il
Pt
8

anywhere to empower self-care
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Health Information Exchange Challenges

» Complexity and diversity of health information system

» Laws and regulations on confidentiality and security of data
sharing

» Concern on the identity to receiving person, and ensure every
individual can access only own records

~

| B

S R

data standard secure verify identity

Concept
« Comply HL7 FHIR standard to enable data exchange

» Hospitals own and control their secure FHIR server (decentralized)

* Apply blockchain-based smart contract to verify integrity of
request

» Use NFC tag with PIN code to authenticate the patient

 Patients have the right to grant access of their data to the doctors

N ) ﬂ f
v .9/°§§\{’». — .@‘$

Data Source HL7 FHIR Smart Contract NFC Point of Care
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First Proof of Concept

HealthTAG

¢
Mahidol University
Faculty of Medicine
Siriraj Hospital

SIRIRAY . .
PIYAMAHARAJKARUN Golden Jubilee Medical Center
Hospital Faculty of Medicine Siriraj Hospital

Simplify Flow of Accessing Health Data

Verify data access against smart
contract

) Healthcare services

Identify and authenticate with
NFCtag and PIN code

Hospital nodes
(! 20

i

Hospital A upload data ! AHLZFHIR
to a secure FHIR server
Integrated personal health data,
that patient give a permission
Hospital B upload data / AHLZFHIR

to a secure FHIR server
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Two-Factor Authentication

tap your NFC tag

(something you have)

and

enter your PIN code
(something you know)

@

HealthTAG

Decentralized personal health record

Enter PIN to view your data

Verify ......

HealthTAG

Decentralized personal health record

Checking NFC tag status

. gy
’\@

2
Please wait

3. GLIPIZIDE TAB. 5 MG.
GPO)

Access
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DEMO: Blockchain-based PHR

Personal health record ZE viadou 'r'J":n..l‘a v

Overview

Medications

Mar

Jan Feb

Monday, April 18, 2022

Medical images
Check up

Hospital connections Tsanweuiadss

Support 1. AVAMYS NASAL SPRAY 27.50 MCG 120 2. CANASONE CREAM 10 G 3. FERROUS FUMARATE#HuaWae TAB.
DOSES 2 (TUBE) ) ., ) (FERMASIAN)
M Manual 1 (BOT) muinaiduivas 2 a5 Wuasidu 50 (TAB)
wuayninaaz 2 iiuaz 1 a%e nouuey fudsemuataas 1 diaduas 3 afadiemsid naniu
Setting W
{ Interface 4. FOLIC ACID TAB 5 MG (F- 5. FUROSEMIDE # TAB. 6. KAL-CEE @ TAB. 10'S
MIN) 40MG(FURETIC) 2(TUBE) )
20 (Tablet) = 30 (TAB) azangthAuRiaz 1 Winduaz 1 AT udiemnsidn
-H‘ﬁHHHIH il Fuussmuasas 1 dintuas 1 ade O~ fiu 2 diandsamnsidin*1 dUaitde
 HealthTAG 1 2 wasemsian o 1 2 lhu1 devdiemisda .
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X-ROAD

Healthcare interoperability

framework

Patient-centric healthcare interoperability
with trust, transparent and secured

Overcome fragmented
communication between
healthcare service providers in
multi-organization

* streamline healthcare service

* Improve Coordination of care

* Secured data access with "Smart
contract access control”
Sustainability framework with a
collaboration both public & private
stakeholder

| —— Data Offloading

Data Sharing

Peer to peer
communication

000  Blockchain

‘ Smart Contract
- -0

m APl gateway ‘

’
+

el
(o) Single HAPI
v
- FHIR Server
AHLZFHIR

-This framework designed by HealthTAG with rights, internal use only-

) Regional Regional
| 000 Hospital | | oo@  Hospital 2
T T
e O - 0 = ®
= - Research
AHLZFHIR i ema— Agencies
\ Anonymized,
' .,,\ Data Officading individual-
. @ level data
D'vl:l loT
loT Hailie
loMT | Sevice / R =
P > Hospital Node 2 eports on
Bl Hospital Node 1 inputs
!

‘:ﬁ-
University - A A Y 4

0-0-0 Hospital n

O waus @ soa

o
-

— Consortium Blockchain @ HealthTAG
AHLTFHIR - s Network ﬁ =VER
GO £
Mobile D:;W" JO = nwo *,
4 o o QP X-ROAD WSy
loMT Syee Interoperability platform
Sl Hospital Node n * afifn
¥ SAMITIVES
HCPs Portal

OTHERS

Patient care
W3C: AL 2.3 waz AAL 2.2

Patients online Portal
@ Personal Health Record
— Py
58a 0 .
i g 7 ’ UNK TO —
. 0

000 Healthcare Users

..... el Link summaries

Birth and citizen registry

o, ' 2
I8szuumta e Implement #lsawennadunuuis 4 Tsanerwna azamsadineteya

quamvesnu ItvesTsanennalad 14 e 1¥lumssnm Tavsuduanndeyannen

Y o A 1 1 9 1 v 9 4 1
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Global sustainability wellness destination.

Nszuu Open Library wasgudmsumsuana/asudoyaguam annsailudtonarslunms

gudoyann Isawernadunuy ldnnlsaneria wineawais q aunsmi ldldwannee'ld Taeli
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87



Health Link

Blood tested

Xeray

prpe——

00000000

0QQQ

User

A afife H L
[ A Towoiuaa

Amount of Requested Transactions

534K Transactions

General doc (5%) ——® 267k Transactions

Special doc (5%) —— 267k Transactions

Phase | : B2C

Platform Platform

=m o=m

=== ==
Free 50 B

Free

*>thospital : portion sharing

Phase Il : B2B

Platform Potential clients
= -Pharmacy industry
—T -Medicine industry
=== —

- Data Analysis -Health marketing

-Medical importer
-Supplement
-Other

Agency




Business Model Canvas

Key activities "
Key Partners Y Value Propositions
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o Tsswennadugwisasdnimaigdummanzay Key resources A e
/ L4 32U Permission based blockchain for electronic health record
: A Al
. 92UV Open Library mﬂsg’mmmumﬂmmﬂﬂuwagaq‘nmw
. X-ROAD Healthcare interoperability framework
A o o 0
Cost Structure Gumivayulazim Customer Relationships
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Pricing and Assumption

Revenue from transaction fee
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-—-- ) Operating Cost 17.34 MB /year
. .
Revenue from Government subsidy e O&M cost 12 MB / year
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