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“UHNINENEUGIEU (Sustainable University)” 1Jun1sUSUNS:USURAUADIUAR
TUN1SUSKISINNISOUANSaNITUEAUANLN IWosadsunisiJagunladiu
AMSOSSUA 21 F281UNMUNEHaNVOINISWRIUNDE1IgIE U (Sustainable
Development) AasuliinnnasnwvesouAUs:nouwWugUIUDREANY 3 OR
/IR ORAIBIIASYAY (Economic) DAIBIAIIASOU (Ecology) 1a:0AIBISIAL
(Social) [nuA1AndIWaawsvadnsnaliIiNANUINTIRYU (Equity) AoUD
Us:ansniwvednisidnswenns (Efficient) la:Arun1wBInRAVU (Quality of
Life) llassioswusionanvauaniuunsAnunius:AugnuAnunUs:nouRos Ua
VOJINISANYI NI1SIIY 11a:USNISIBINIS N1sas “Ur1dneds” IKiTu

“UKNINENGu8I8U” AT DUIWEJIAIE0dvoINISWAILNN NS NTWHSD S

KInaIduIWoIAUKIDNENa Vo oNUIITUMOUTINUTUDAIBIAIIOASOUIWE
iMdu mniEdunisa$iiiAnbuumanedoniyaduds: Buvosn1suSuns:uouRAUNSISEUNSAoURdo A SU
AuanuMsinsiUaguiladiurAmnassui 21 AUIUUTRYISOUINAANUYVUINNSISEUSHoumUIDg aunsndnlUi
TumsenidugdnUs=913ulriog1adds:ansnaw nisusSusuAnvadlangdvgiuIduliinans:uounns InAlulagnse
wanArundudnsAedaiondou n1stAoUAAYAUNISUNWaaWSATFININUIUTUUS:NETEIWOTAIAR
Us:TouUlsosunugusuainl msivaoundadiuoAnvednsinswainsidogliinas:ansniwauan nswanau
IAnAURS:HINAoanwNsIUaouIUadnlonnARINaVUNNIsUdosfing$ouns:annnenssuveduu g
Ia=n1sHAIUON ATV IrYMAINE106108MNS YsStUINSYIUANERS IJUFU IWonMsussa 17 I0MuevednIswsuLN

AguEUVaIDIANISanUs:31818 (United Nations)Vunzou

FOUIALAMINEIDVNEU UMNDNENagURna 349nUNSSANISIANIUAUISYUSIUONNNISWEIUNOE
898U UMNDNYNAYURNA Mahidol Sustainability Week 2020 Vu IWoasuoudnonus 1a:nonunile na:iduinfinis
as1anoruuiennaw nisianilaguissusus=aunisnin1AURUAGAUIa:AUS:HI1IUKMNINYIAE 12:N1S
Us:nduwusnissndunuiieludnoiugadu duiludoudAnylunisiuindouuridnend ggnisweuuiog
gudu Inun1olunuls:nourosnanssy MU SDGs Talk ONSSANSWANSANTUINUAIUNISWEIUNOENEIEU
1a: N1sUS:UIBINISURNAdNISTUIAZ0UNISWAUN0E19838U 2563 (Mahidol Sustainable Development
Conference 2020)

nda0uegBadnmsInds:auls:50nSude=IununarArynasirunannsia:unAnuIAnALALT

unsianidaouiSousus=aunsnilumsriuuniolianiugauAnuivaslsnAlnawsungnsiduunangn &y

SNEEN
SOUANARNSSY AS.NANS 9USAAR
Js=sunssunisAIdudnu
N1sUs:3ud8IN1S Mahidol Sustainability Development Conference
EEEE N . . T
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ANUNSSUNISANITUINU

SOUANARNSI9ISY AS.NANS 9MUSASR Us:8unssunns
sevosMsUALheaunndouia-NISWrIUNoEEEU

UNaWSJIASYY AURIVaU SouUs=sIUNSSUNNS
JoUDENNSNOINENIWIAZIDASOL

UN9dNSSEL 1WdsUUN NSSUNIS
FORUNINUUSKISIA:WAILNS:UU NOVNENIWIa:adIondou

INRSoumIWIYSS 1BodIFU NSSUNNS
ForUtnaUans1styUInAIA:S:uUONANS NOINENIWIRAWIDNEOU

UNEWSOUWIA WaIWURSNa NSSUNS
HorUNIUOBNILUIA:CNIUN NOVNENIWIA:AdIoA&oU

ungawad Ngson NSSUNIS
FOMUNUNDNAUNIA:ANIDAGOU NOINENIWIR:AIDASO U

UNgYNSND TYINUIWL NSSUNIS
HORUNINU9SI9SIIa:AINUUaANEY NovNENIwIa:=auIondou

ungoswal Unyaunuun NSSUNIS
HORUNMUDEUARAANSIANS NaINUNIWIIA:ZNIDASO

UIaN00s0ssru Tws NSSUNIS
UNEN20SUYT YUNSIVOFAS NSSUNIS
Vel sl MaNEiohiavcoNal NSSUNIS
UNANONUAWSSIU 9UAIANQFI NSSUNIS
UNJAN0FANISSIU 91S9MSIUASTU NSSUNNS
UNAaN0gNINN ASANSATY NSSUNIS
UaN089as1 NRAaNUUN NSSUNNS
UJEN0NSSIUNIS ASSICU NSSUNIS
UAN09NYISSIU INAULY NSSUNIS
uwandans wsgy NSSUNIS
unowssy Twslsg nSSUNIS
ungnnaUdUn 39msna NSsUNS
UNENFASINST TUAUIIGN NSSUNNS
UNENDARDUA WIIWUAS:NA NSSUNISIazIaviuNIs

ROHUNUWSUUNIWOAUEIEU

uNanoAuanuyd Asanund nssuNIsIa:EogIaviunis
UaNoU:ad 1aguikay NSsSUNISIIa:EogIavIuNISs
UNEN0INoN UoA NSSUNSIIA:WEogIavIuNs
Ua100sNwe  JFJUdUVAY NSSUNISIA:EogIavIuNs
UNAN0FTNUNA FUWIUWUS NSSUNISIA:EogIavIuNs
S S - S .
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ANU=NSSIUNISOBINNS

SOUANENSIISY NS.NANS 9IUSAER UK1ONyNagunna

SOUANARNS191SY MS.USE gunshaun UK1oNuNagunna

SOUANENSINSY NS. YW 50Wmuqa UK1oNyNagunna

SOUANANSIISY NS.AUUSTU ASASSKSTY UK1oONyNagunna

SOUANENSIISY NS.10NSTY INMJAN UK1NyNAagunna

SOUANARNSI9NSY NS.UWRT AnYBs:uunu QWIAINSOULKIONYNAY

SOUFNENSIISY NS.IASUY Aunmm:Na Un13NenauIdening

WE0UAARNSI91SY MS.IoNGY UKIon Un13NeNauIdening

W0 anssy asn Teuadan ur1oNgnaginAlulagws=vouINaNsuus

WEouAEARNSI91SY AS.INNY OUARSIHA UK1Ng1agauvatunsuns

WE0UMANS1915Y AS.AAIAG AINSINISWIY UK1ONEI1AgUISFIOS

WEouAARNSI91SY MS. NS Waoulinou UK1ONYNAaguRna

ns.aSug ASSAUN NTYNIUBU UK1ONYNAaguRna

AS.WUIWU 0SSSU=WUN UMONUNAgURRna
(. [ B | . IEmaass
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ANANSIVISYNATNINUSAATU UNaIwng Jg=ana anadnens
UNgNaNIUKIINYIaUURNA

Us:aAnsAnuL

W.A.2514 IWNgFNERSUnUTIA AUEIMNEFNENSASS1WaNUNa UMoNeNagurna
W.A1.2518 Qs RSy BoosnysUAagAans sNIwNgan

W.A.2528 Fellowship Training & Critical Care Medicine U nenagvauraoUnud
anSYoIusM

W.A.2531 Fellowship Training a1 Injury Epidemiology 911 Centers for Disease
Control and Prevention (CDC), IJoulionIiaum S9oSI9g arnsSyoiusm

W.F1.2538 HANGMSUSTYny1Umsonsauloaius o10unang Sun 38

W.A.2557 IWNEAEnSAURTURRRARUANG UnBnendourna

W.A.2559 IWNUAENSALRUNUARNNRUANR UMoNeNdauotuns Ss
Us=amnnsrinanungAnyiuodin

W.F1.2550 — 2554 95N1SURAUKIONYNAUURAA

W.A.2550 — 2554 ANUNSSUNISHATSSWIaauIAvInwWIuRna Tuws:ususigUaus
W.F1.2555 — 2558 UNgNANIUKIONYNIAgUITUNSISSNY

W.A.2555 = 2560 NSSUNISWNSIATUFU aNur1dNgndadaivatunsuns
W.F1.2558 — 2562 SYUUMSIINISNSINSONESISTUEY

FirUaninATude9UU

W.A.2562 — J990U- ANUNSSUMSU0EMISAUEUSNMSIARAINIGNRA annsnmaing
W.A.2562 — J99UU - US:81UANUNSSUNISIEINISIA:UIANSSI AUEUSMSIaRRInIsa aninisining
W.A.2562 — J99UU UNendniuridng agunna

W.F1.2563 - J29U0U  ANUNSSUNISYatSSNIaaUIR v WALURAA Tuws:Ususguiun

W.A.2563 - J99UU - US:s1unssumisiyaliSwauunamuoungioauwsHigsi 60 WSSw UoBuNs 18U

W.F.2563 —J99UU USSSUILOARMISTUINAOUMSWAULNIASYIREIN W IFSUINIMYUIDLUIRAIASWINIE VLD (BCG)
anweiaingu

W.A1.2563 - U99Uu. AUSNuTUAnUNSsUMSeUoumsissaunonuwsou Uaunu iasintvdrymisnfins oo URTHUIKusni
W.A.2563 -~ J99Uu AUENUTUACUENSSUMSUSNSAmMUNSUMsiws ssunavalsAfnolosalAlsun 2019 (COVID-19)
W.A.2563 — 990U US:81UARUNSSUNISMISUSNISYANSIia:Snuwenunaguog COVID-19

W.A.2563 —UJ990U - ACUNSSUNISUSKISMSWFJUNIASWIN980NIW-IASUINIMIYUIDEUU-IASWINYaIVe0 (Bio-Circular-
Green Economy : BCG Model) Ila:ﬂm:ﬂSSUMSVUm?ioumSWmelﬂsugﬁv BCG Model

sWdaIfysAUARSATY

- S199aUAANSHIAU ANUIIWNYAERSASSIwwaUa Us:91U 2555

- sda an lulua (Ig Nobel) aviansisrugy Us:91U 2556

- SgdavovouAnTIsoudglan World No Tobacco Day Award 2016

- 51992 130 U Aurdadusny luloniansusounisanidunlsuisgudadausdny 130 U 2558

- SNIAAVYINFAIRUUNUARINYNEY UMINeNdguRna UssinngoniBaunnsu Us:=910 2558

- SWIAAYUINAINU ACUIWNYAARNSASS1IBWaIUIa Tulnsanns 50 Audiniainu 50 U duws:shsniuuny 131U
unndnunaguina Us=91U 2562

- S1daKuINEFUasIstugy The APACPH Excellence in Leadership Medallion Award 2019

- SNIAAUAASILIUAU TUTASINSAURASIWUAUAUSOUSSSUST8 ASIA 2 U 2562

- swdayrius:lgsuruiwdwinus:indlng U 2562

- s1daguuNuIsUNS Us:=91U 2562 aviunnisansistugvainuus:InNuskis

- sdaunioyFanstounuAInuS:RUBIRA Us:91U 2562
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ANANSIISY UNUIWNE USSIJ UIKaDSy:

OSNISUR UK1DNUauunna

Us:0RNISANL

W.F1.2522 IWNgAANSUNUZIRN ANUEIWNEANANSASS1IBWEIUNA
UKNONYNAagURRna

W.F1.2524 Us:nAToUnSIsBwEuainWwavAagAans Unuindngndo
UKNONYNAagURRna

W.F1.2526 QriUnsUnSAagransoasisunnd iwngan

W.F1.2533 Visiting Fellow Centre de Traumatologie et Orthopaedae
Strasbourg Us:INA WJiAa

W.F1.2538 AO Fellow Sunnybrook Hospital, University of Toronto, US:INA IAUNAN

JIUUSKNS

2552 - 2558 NSSUNISANIUKNONYNAY UKIdNeNagunna

2558 — 31 N.A.2560 SOJOSNISUA UKIdNUNagunna

2559 - 2561 Us:s1U sdnagnauiwngoaslstandirnuds:inAlng

14.A.2560 — 10 N.A.2563 SNYINISINUOSNISUR UKDNEagunna

10 N.A.2563 - U99UuU 05N1SURA UKMNdNenagunna

nuRInAUslyURoaIAL/ US:INABE

- Uszsusudnanduiwngoosistunadirads:inAlng (w.A.2559 - 2561)

- Uszsusuidonsdnanduiwngoaslstnndirkius:inAlng (w.A.2557 - 2559)

- Us:swuﬁds:quﬂm:uju§msﬁmﬁmﬁﬂm UKONENagVouSTIa:uroN&NagiuNINUVoUSY (NAUS) (W.FA.2556-
2557)

- ANU:NINUYANIYNSANANSAUSOUTOANUSALANHINUNIUIDWSNT 81UNJNUATUNSSUNISNISOAUANYD
(W.F1.2556 - 2557)

- NSSUNNSUSKISINENAUIWNUFNENSUINUNEIE UKIONENAUSSSUANERS (W.F1.2556 - 2557)

- NSSUNISYANIWIUIUNSUAWNIWNEG SI8UUZINYANTU (W.F.2550 - 2557)

- ACUENSSUNISIWNE NOINUIIUNAINU 81UNINUUS:UAIAY NS:NSISIINUIA=AIERNIS (W.F. 2544 - 2557)
- oUNSsSUNIStNoUSUIIAa:daUVaIIWNEEN (W.F.2548 - 2556)

- NSSUNNSUSKHNSS1EonenagiwngoasisUnndinids:inAlng (w.A.2547 - Jeguu)

- ﬂSSLJmS[griam:damﬂU Asian Association for Dynamic Osteosynthesis (AADO) (W.A.2535 — U930U)

- IngiJusouds:sruauinu AADO W.A.2542 - 2543 (I1a: W.F.2548 - 2549)

- NSSUNNSENSIACUQRU Auginalulaglar:ia:dannisi (MTEC) (w.A.2548 — J99UU)

- ynigniia:weuun Insunns Rapid Prototyping in Medicine SOUAU MTEC (W.A.2542 - 2550)

- Adjunct Professor of Asian Institute of Technology (W.F1.2543 - 2555)

- National Delegate from The Royal College of Orthopaedic Surgeon of Thailand in SICOT: The World
Orthopaedic Organisation (SICOT, Société Internationale de Chirurgie Orthopédique et de Traumatologie)
(2554 — J99UU)
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Keyﬂ Ote S peake [ Mahidol Sustainable Development Conference 2020

SOIANENSI91SY NS.NANS 9IUSHERN

SOUOSNSURLNUAUIIAGaUIA-NSWAILUNDEIENEU
SOUANENSINSYANUAVIDASOUIIA:NSWEINSANERNS UM1ONENagURna
WououNsAUgdvgIa:tnousulIoAINg19NaINNSSU
AUSNUIASoV LUK DINYNa8ENEUIKIUS:INATNY
YUs:=awnudIusAlAsINSIToIdNEU thuadanniwansistu: 10ngiunadnu
aduayunisovey

Executive Director of Asia Pacific Business Innovation and Technology
Management Society (APBITMS)

Us:ORNISANL

- Ustynyms avaindonanrinssy aniguinalulagws:vouinaiws:unsiriio

- Ustyryrln awntlnsindia-ongnAanswaaiuos awiadnsniuridnenas (IRsustdaliiuifiusfigAgniin=iuu
guantuawdmuinsindia:dnenAanswoalues 9Nyals ANdns191syd As. Inu Ua:us UnisAnyn 2540)

- Ustytyien awvaindinada ywiasnstiuridngnag (InSunuustunyiionnieyauniiun 91ndnunsiunainu
AUUAULNUDYY SUA 1)

- Post-doctoral in Chemical Engineering, University of Waterloo, Canada (InSunisaduayunuraidscyoun
NIRYUSEN Bayer Us:INFlAUIAN)

- Training program on Industry and Environmental Protection for Thailand-Life Cycle Assessment, The
Association for Overseas Technical Scholarship (AOTS), 12-21 December, 2007, Japan.

- Study Meeting on Eco-Finance, Asian Productivity Organization, 11-14 November, 2008, Malaysia.

- Training Program on Industry and Environmental Protection for Thailand-Life Cycle Assessment, The
Association for Overseas Technical Scholarship (AOTS), 24 September-1 October, 2009, Japan.

- nangmsingAuUs:31ALIASYINPIBUU SUR 2 anuuws:Unindn

- HANGMSSSSUINUNAINONSWEILNOAUANUT SUR 5 anUUAZIaU0IVOIBE

- HANGMSUSHNSS:AUANAUNISUSHASITOY UNITadSUR 1 UMndNgndguotunsissy

Us:aunNISnUAIUUSHISOUANS

- 2550-2552 Us:51UNSSUNISUSHSHANERNSINGIANARSURIUIZR av1081010ABNEN0NAMNSSUIIA:ANIoNoU ArU:
ANONFUIANSWINSFNENS UK DNEduURAa

- 2552-2554 Us:81UANUNSSUNISAN0N191SEATU:AI0RS0UIa:NSWEINSANENS UKMNDNUNduuRna

- 2553-2555 NSSUNISANIUKIINENauuRna UsiiNNAnU91SgUs:91 UMdNgnagiurna

- 2555-2557 NSSUNISANIUKIINYNaguAna UsIiNNAnun91sgUs:91 uKndngagurna

- 2557-2558 NSSUNISANIUKIINYNagUARNa UsINNAnUN91SgUs:91 UKNdNgagurna

- 2555-2557 SOUANUUALINEUSHISINUDRY 51ROV la:5SSUNNUNA AfU:EUIDAGOUIIANSWEINSANERS
UKONYIALURRnA

- 2550-0290U [J8U0un1sAUEIILIA:ENoUSUTIAINYNONAHNSSU ACU:AWIDAGOUIA:NSWENNSANAS
UKONYIALURRnA

- 2557-099UU $0908N1SURLINeAIondouIa:n1sWruneg WEidiu urdngdourina

- 2559 Us:sulAgovigurndnendududuntads:inAlng

- 2560-U990u NUSNuIASovgundngnaugadulials:nAlng

| | | [ | IS
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30 November — 4 December 2020
L SDGS MAHIDOL UNIVERSITY

Keynote Speaker MU SDGs TALK

SOJUANENSINSY MS.INSYIRN AUMNS:NISOINA

Department of Social and Environmental Medicine

Faculty of Tropical Medicine, Mahidol University

Us:ansAnL

- B.S. (Statistics) Chiangmai University, Thailand, 1985

- M.Sc. (Technology of Environmental Management), Mahidol University, Thailand 1990
- Ph.D. (Environmental Engineering), Suranaree University of Technology, Thailand 2003
- Post graduate in Occupational Health and Safety in the Workplaces, ITC-ILO and
University of Torino, Italy 2008

Us:aanisni1anu

- AUZNB/NSSUNTS TUACUEOUNSSISNNS FUNSWENNSSSSUBNRZNIoNGoUIa:aWIR osian (2551-T99UL)
- NSSUNNS anndngnransiia:inAlulagirods:nAlng

- 9191SEWIAL AnNUUNISANBNEINIE NJlUa:ANIUS:INFA

- nsSUNISAUENLN Inendwus UnuAnANWnanJunsANuIsngg naluia:Anads:ina

- NSSUNNSWNSIANUIF TUANUAN9 THAU NS:NSOIENSISTUAY NS:NSOUNSWEINSSSSUBIRAIIR:AIIONSOU NS:NSOU
ORNAINNSSY

AOUIBYITYIIAWaIUALULN

ouEAIoNdoU NsUs:8NFTIEAOUWIINOSALIUSMUOUNJUAIDNGOU JaWsoINAIA:WaNS:NUaVNIW S:UU
UINSIUNISIANNSAIORGOUIR:01300UNTY NSIANNSAIoNGoU NsiUaguIasaniwndonnAla:wans:nu
pogvnw N1sus:idun1sUdeginsiSouns:9n d1rSunN1ANS:UdUNISWARIIA:WaNNNUrIaNAKNSSU (IPPU)
FmSunisAnuIa:aArns1euIU TNC, SBUR WiBeosnnylunissoudari s:uu TGEIS (MsAudnunsUdesring
[Souns:9n) vaduds:inAlng

swaa

1. Outstanding contribution award to Environment and Health of Asia awarded by Korean Society of
Environmental Health, August 2018

2. A membership to ISES in recognition of his contributions to the field of exposure science awarded by
International Society of Exposure Science

3. larifsumAnu us1SUWIAUS:WUS Us:91U 2563 9nan1JulnuiinWalUUSHISANARNS

Wauudu 9 National report about climate change (being a working team)

1. Office of Natural Resources and Environmental Policy and Planning. Ministry of Natural Resources and
Environment. SECOND BIENNIAL UPDATE REPORT OF THAILAND. 2017.

2. Office of Natural Resources and Environmental Policy and Planning. Ministry of Natural Resources and
Environment. Thailand’s First BIENNIAL UPDATE REPORT. 2015.

3. Office of Natural Resources and Environmental Policy and Planning. Ministry of Natural Resources and
Environment. Thailand’s Third National Communication Report. 2018.

4. Office of Natural Resources and Environmental Policy and Planning. Ministry of Natural Resources and

Environment. Thailand’s Nationally Determined Contribution Roadmap on Mitigation 2021 -2030. 2017

Page 9
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Keynote Speaker MU SDGs TALK

- SOUANARNSIISY MS. VASSA NURAURNS
IB0BIrYNFNUND=UNIA=NSWAIUNDIANSOE 108 URDWaNUDIUEIASUNISUOUSU
Mlula=Auds:inaA Tnegninanulnosiosiuluonsaisnudsinissutdivoslandunis
Weuuneg1w8adu TRITURtuuindsNIsSNAUNISUSKHNSs sAvogudduRtwanuiun
£oUSUDENINI VO NIUS:AUUNUNGE

Ketprapakorn, N. (2019). Toward an Asian corporate sustainability model: An integrative review,
Journal of Cleaner Production, (https://doi.org/10.1016/j.jclepro.2019.117995)

Hallinger, P. and Suriyankietkaew, S. (2018). Science Mapping of the Knowledge Base on
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U AUENSISUUSURRA (Mahidol Learning Center) Un1dngndgurina

30 wnFINIgU —
4 SUOAU 2563
1 SUD"IAU 2563
9.30-12.30 U.

2 SUDAU 2563
9.30-12.00 u.
10.00-10.35 U.

10.35-12.00 u.

12.00-12.20 u.

13.00-13.30 u.
13.30 - 16.00 U.
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ONSSANISWaNISANITUINUANUNISWRIUNOEIEEU
U aunONNUNY
MU SDGs Talk tu Kiou 322
MU SDGs Talk “3fignoiuduguluusunvedaunulng”
1. Adondouia:avniw 1Ry soumans9nsy ns.INssm AUMS:N1SOINN
2. IASWININSIEU [nY SOIFNANS191SY AS. AVASSA TUA:URS
NSUS=8UIBINNSUANAdNSTUINGoUNSWrIUNoguEE U 2563 (Mahidol
Sustainable Development Conference 2020) U Kou 322
WSIUR l1a:ussengluroveo Sustainable Development Goals : Why?
[ny 98NISURLKNINYNGUURRA

(ANAMNSIISY LNYIWNE USSIV UIHADSY:)

A2 WUdAtYVoIUNHUNgNISWAUUNNEUEU (Sustainable Development Goals)
nuunIONenay lny

1.UNgNENIUKIONYNAgURRNA

(FamnswIsgnatniNusiAnu ungiwngUo=ana anadmnenns)

2. $9J08NSUALNEAINAGOUIIA-NISWAILNOEWENEU UK DNENduuRna
(SOUANARNSINNSY AS.NANS 1 ISHFR)
WSIUATNSSANISWANISFAITUINUSMUNISWAIUNOEIENEU

U aunoNNUNY

aun:I08uUUNIAUDUNAIIY WU WebEx

Un1dusunnou WU WebEx
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Online Oral Presentation
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Room 1

10an

13.30 - 13.45

13.46 - 14.00

14.00-14.15

14.16-14.30

14.31-14.45

14.46 - 15.00

16.01-15.15
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AHUANISUNIAUOUNADIY JUWSA 2 SUDIAU 2563 1021 13.00 - 16.00 U.

adn:10uuU InSUUAIUWSDU 13.00 -13.30 U.

FounAou

NSWEILNWARNANUA AU 9la3 AZU IMoADULUAINIINISHUYOIACUEINISANERS

(Development of Kanpai AloE Cream for Financial Sustainability of Faculty of Pharmacy)
21dUN WSHIUASWS, 9MIU1A su:dv

YuRUAMswenunaiugiumswsuunAcunwnsaiagUossosrannisau TunatnvivinidoniSosaiuonnm
[sowgnuafAssy
(Advanced Practice Nurse: Quality Improvement with LEAN concept in Chronic limb-threatening ischemia

Clinic, Siriraj Hospital)
SAUN IWESHSIYAU, UNMWS ruseina, a8AMUR KNWSAISSH, Nasan AOENUA, IURYOSSTU 0sanduwna, Awnynrt ALdla

n1siUssuInguNsiBNs:=nuIazioatvess:uuls:iduaussnu: 360 adrguluudaulaunusUiuuiBns:nny
VOIALUsINGBANERNS UK1ONUNdaurna
(The comparison of paper and time usage between the online system and paper forms of a 360-degree

performance evaluation of Faculty of Pharmacy, Mahidol University.)
[a59 MAUIPSTY, ASss Walduu

NsTodrUs:NaUNISHNNU 5 ABIRTUNSANITUINUS:UUREIEUAUKNINgNduURnaiononuiduiaAia:dueu
(The use of 5 performance indicators for proceeding Mahidol University library system to be the excellent and

sustainable organization)
SIUN 1S3, Unun Uhulnswel, 3871A7 Unyaunsna

nsInNIsyatouRnBonnsiianIuNSINTSIWSS:UNAvaulsAlADA-19 : NSTUANUA ANLEIOBFANANSIVASOU
UKONeNauuURna
(The Infectious Waste Management during the COVID-19 Outbreak : Case study of faculty of Tropical

Medicine)
WHSAN WUNNDS, 971UNA JUNSSAUN, IURYRISSOU 1IVOJIAY, TUSEN U=0:udmJd, Wnen WSrUOUSWUS

IAONSSUIWOAVNIW NSTUNNSOONIVURDIADUALAU

(Engineering for health: case study of negative pressure room design)
AUANA 1a1:WJ, Sunun Donw, 10auwad Tvws

NsANBIAUTEUTUNSTEIFUNINSErYaSTULKINENSEIWOIT UIUONWNISWRIUNN WA STUIBINIENW
(A Study of Popularity use of Thoroughfare in University to be Development Guidelines for Physical

Development)

anAN ASENSAY, ausig UmsInduU
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AHUANISUNIAUOUNADIY JUWSA 2 SUDIAU 2563 1021 13.00 - 16.00 U.

adn:10uuU INSUUADIUWSOL 13.00 -13.30 U.

Room 2

1nan Founnou

13.30 - 13.45  nasUs:IouANgNIwWIuN1SaningiSouns:vn unidngiaginalulaggsuns

(Assessment of Greenhouse Gas Reduction Potential at Suranaree University of Technology)
NNS10WY Ustynynalany

13.46 -14.00  NMIsWrJUNIASINISSUNATSYE:STBIAauIINeNauuina dana

(Project of Mahidol University International “Development of the Recycle Bank”)
ouUsSAU TRSOUA, oRESSU IARUNY, 9SWIU 1aaUNAU

14.00 - 14.15 | Us:ANSwan1s0oniuuanInuu IowWsUnIuoNIn1sUSUUSIaUNgUee e ;
NSCUANBIENUNINUDSNISUR UKMDNYNaguRna

(An Effectiveness of Office Design for Sustainable Office Improvement : Case Study in Office of The

President, Mahidol University)
ANOSSIU 91SINSUASTU, ansBy QFJOSOUA

14.16 - 14.30 | msANuIsUILLTNEUONNNIUUNULANYMANAIKUN:AU METUUKONENEUURNa Fnanan

(The direction signage study on main road for appropriate Mahidol University)
ausng IRsINdU, aN1n1 ASENSAIU

14.31-14.45 MsIUSOUIREUANNSTINgINAUSOULNUZOUIANNS:9NTANARWAUNSoUIIAUAUULE TUWURM9IU NSCUFnu
WURMUNaINENWIR:AUIDASOU
(Comparison of Heat Transfer Through Clear Glass Window Between Films and Blinds in Workplace Case

Study Workplace, Division of Physical Systems and Environment)
Ansty rI0SOIA, ANOSSU 918MSIUASHY, USIASE IWIUSHY

14.46 - 15.00 Sustainable environment through green and eco-friendly technology for remediation. Case study of sparking

discharge process

Stefan RuCman, Biljana Dordevié, Panol Kosiyachinda

15.01-15.15  n1sann1sUaogfing$ouns:anuiunsInnisve-wanaiannsufaonineluurnidnandourna

Greenhouse Gases reduction by single used plastic management in Mahidol University
SUA0N U0H, =23 130ulinau

15.16 - 15.30  N1sIUSgUINgUWaN1sYRSURUUKIONeNaudivaoUs:91U 2562 vaaunidngnaguinasoununauus:inAongou
The Comparison of Ul GreenMetric World University Ranking 2019 between Mahidol University and University in ASEAN

AMDUa WIWURS:Na, Auard ASanun, Usaa 1dguinau
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Toya 2 iu lauA AUNINAGeUAMENYAENINIEATN
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dUla (Appearance) Anw1AMUNLATOIFITU (Viscosity)
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Advanced Practice Nurse: Quality Improvement with LEAN concept

in Chronic limb-threatening ischemia Clinic, Siriraj Hospital
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a

PP '
nusNaUan
Y YU Yy v

Transportation:

ANSLAUNIS

Inventory:

o

ARAIAGY

ade

Motion:

Asmaaul

Excessive processing:

& a o &
JUABUNNLAUINTY

Liwlenanisiannnuegindussuy
wazlanzizastungulsanianude g

FUielazRfeLAunIsnlsmeIuIa
NANYATININLNTUNSHAR Baly

= 1 a = 1 U
Wagwaldean @oarlganalunis
Wunnewas Jadelanialunisusenau
21TINBNA8E

n1510n fixation ring Tun1sms1a TCOM
AUl dudesanlganelunis stock

LANELATNEIUIALARBUT MIN ISV ILHE
yaeASIbULAAE Visit 1L991NBINTID
wazAaWIUKABEAUAL BN

Fupounsnsie Segmental pressure
uaz Toe pressure ANAUAZLATIVITIE
Andumeuanniiuly wazdmaliiae
FouAumanasaunn 1 ads

1.

nslduuamnanisguadiiesiuiu i
ANENITUNTNSAKARINENGULA /enis
Neua (Specific Disease in CLTI) e
Usganuanusiudisliinnssuiunisguaniy
Flow of Care Wag Standard Protocol
My

Tl APN tlevimiidu nurse case
manager ABEUSEANUUINMTIENINEUIE Haua
Wagfidananu

a7 Flow of Care wag Standard Protocol
Lﬁaﬁmumﬁﬂﬂﬁmmi@LLaTuLwias visit 1ng
Aflsfesnmuaniigtanazlssy
ﬁmiﬁﬁﬁjﬂﬁﬁamswmma%uga (advanced
practice nurse) kag NYIUNAKINNITTIUNTE
(nurse case manager) ﬁiﬁms@uaéﬂw
wnznaalsn CLTI Wleuszanulstiinglasy
asasiawsag visit Idulunnu Standard
Protocol wasfinmuenismenaiinfiens
Aatusarlduuzidedulurngsordn
Wleandiuau visit Alsiiinnauenfugag
@514 Line official account L‘ﬁlaslsz’f
amﬁaﬁaaWiL'%aaLmaLLaxmiQLLaLLwaLﬁadﬁu
ann1siaunslvanuneunalaglasidu

anU3uunnsagthewmmgngy mild

ischemia

Usgguuiuiiuiiedans “adtinguarthenil

& v & a
ANENARAGOALAIDAGUTWINGH - CLTI
Clinic” ¥ta95735Nw1MeLATslafiAYLAY
fAamuna @e1dunsty 1 lngliusniswu
1RLasa 919 non-invasive test $nw1Lkayin
wia waglimuuginaunidn

Faviedesdiofianunsonsialénden q fu e
Tdszazaniosnin
Favuumanisnsaiidaan dmsuunng
wazdmthiivesfieins
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2. MIMAUATYFITUIANANNTUABY (Map the Value Stream)

AnseninszuIunislaguu (Current VSM)

}!'s't] IZ-- 2 1{-- 3 1{- -I ]
ATIVININBUAZ 7373 Non-invasive 7599 CTA | Fu+ilama CTA
v Lad Lad . Lad
Fanelowiu A (TCOM + A WWaUsznauns 2NUHUTINAY +
+ dedm CTA 145w | Sesmental-uuuii) |44 53 FIRUNUNIAR 75 | dwSnwn SiPAC
- PT = 45+15 = 60 il - PT = 60+45=105 Wil -PT = 50 Wi - PT = 60 Wi
- DT = 90 wildavisit - DT = 45 wiiiavisit - DT = 30 wiinavisit - DT = 45 wndinavisit
- FTQ =.85%x.95 -FTQ =95 % -FTQ =90 % -FTQ =90 %
=.81=81% '
97U 6 Process v 7 W
Process time (PT): nianfildlunseuiunis Visit 5
o - - Visit 6
= 2,880 U (6 AU) + 320 U = 3,200 U FU+#WemWa SiPAC
Admission < e e
Delay time (DT): 52821081N1959A0Y + uuzdiauNIAn
= 29,760 u1¥i (62 3u) + 300 w1 = 30,060 w1l 20 + 0UABY
Total turn-around time (TAT): -PT=15wil -PT =30 wii
sounawiaualdlunszuaunis (PT+DT) = 33,260 wnii | | - DT= 45 wiisiavisit RLASE NGRS
L vy a -FTQ =95 % -FTQ = 95 %
Value Added (AUAIRBKIUUINTT):
szeraNlinuA1/seUnAIYiaNA (TAT) x 100
Value Added = (3,200/33,260) x 100 = 9.62 %
Total FTQ (Aaunwanuivilgnaeslunsausn):
NaAMYRY FTQ = 56.25 %
A52UUNITIWN (New VSM)
Visit 1 . .
, 1. 71993 non-invasive + FU (9.00 u.) Visit 3
MFIATNNYLLAY o o
e v &b » 2. daU3nwn SIPAC (10.00 1.) »  Admission
AN UD AU .
e 3. 1599 CTA a1uun (13.00 W.)
+ dln CTA . -
" 4, MLNUHLUZU+991R9(14.30 U.)
5% 10 W
- PT = 45+15 = 60 Wil - PT = 20+40+50+30 = 120 u¥i -PT =15 udi
- DT = 45 udinavisit - DT = 15+30+30+10 = 85 u1dinavisit - DT= 45 uiinavisit
- FTQ = 85+95 = 90 % - FTQ = (90+99+90+95)/4 = 93.5 % -FTQ=95%
A
37U 3 Process
Process time (PT): a#ilglunssuiunis
=39+ 195wl = 1,635 Uil v 7 M
Delay time (DT): 5¥8%4381N1950A0Y
=15 %u + 175 undl = 7,375 wil Visit 2.1 5
st . 7MW
Total turn-around time (TAT): (If 17 SIPAC not pass)

sounaminualdlunszuaunis (PT+0T)
=18 Ju + 370wl = 9,010 Wi
Value Added (Raurnsiag{Suu3nis):
ssaznaiiliinuen/souraniavma (TAT) x 100
Value Added sionszuaunisiianun
= (1,635/9,010) x 100 = 18.15 %
Total FTQ (Aaunmauiivinlégnedundausn)

NAAMIBY FTQ = 92.83 %

1. FU + Wspa SiPAC

2. LA UKI AN + 9D9LRYY

-PT =30 w1l
- DT = 30 wiinavisit
-FTQ =95 %
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3. nMsadeiianelinanssuaiiulusgnssaiiios (Create Flow)

enda91n7l APN lanumudeyannadfivsedow sumsrumdymuarguassalussogsordn 33la

o

Pauase sa.un. iy Souasugia Wnthawdasmasuaondenluvazsiy 019158auRuaud1AyI8INI3

<
v

guagUienguasnaniuegrann elddmdwsnsiauznssunisiivguadieiifinngvvindensestuings

1%

9619502995 asunudl 10 funey 2559 uaziinisdauszyuanznssuniseswioiemniieu Taeil APN 1

Usranuuinislumizeuimaneuiasne fileades sausmiensaaiiasuen quilssidusasnisuaumion

fuherousidn Viesmmaenuisdaouiomes esmea non-invasive tests wazadtnuuadonisossiiuings
ﬁuﬁmiﬁwumﬁﬂwN’lﬁﬁﬁ]ﬂiiuG‘hLﬁu"LUa&hwial,ﬁanmumzmumi@LLaQ’ﬂw*u’lsuw,ﬁaﬂl,%?a%'ﬁy’u%ﬂqm

(Chronic limb-threatening ischemia: Flow of care) FaanslunIng 1

How: chronic limb-threatening ischemia: Flow of care

(1) Overview _Diagnosis & Management of PAD

| New Case | Consulted Case Referred Case (2) UWINMINITNAsE Peripheral Arterial Disease
m (Walk in) (Other units) (Other hospital) (3) uWININTTIMAFY Critical Limb Ischemia
L 4) \nNkain13W130 Revascularization
Initial Assessment for PAD (5) W®ININ139ANI3NY Risk factors
Flow 1 Critical Limb Ischemia Flow

Flow 2 Peripheral Arterial Disease Flow

Previous limb
N index intervention Flow 3 Self-literacy Program
Related Unit Flow 4 Wound Management for CLI Patients
Ves Flow 5 CLIwith Ulcer Infection
¥ Flow 6 Pre-operative Phase at CLI Clinic

Patient with suspected for Flow 7 IPD Management
Critical Limb Ischemia Flow 8 DSA & Cath Lab Management

Flow 9 OR Theater Management

Flow 10 Post-operative Phase at CLI Clinic
PAD Flow No Ve
(Flow 2) Flow 11 PM&R Management
»

A

Non surgical Treatment KPI: Main Clinical Outcome
1. Conservative treatment Suitable for
2. Medical Treatment vascularization Safety Outcome (at 30 days)
—> (Vasodilatation & Antiplatelet) 1. Major Adverse Limb Event - MALE rate (< 5 %)

3. Life-style Modification ves 2. Major Adverse Cardiac Event - MACE rate (< 5 %))
4. Wound Management or HBO i i §
5. Stem cell Therapy (Research) 3. Perioperative mortality (< 5%)

Ne Yes Efficacy Outcome (at 1 year)

4. Freedom from MALE (> 80%)
proved @ Yes 5. Limb Salvage (> 96%)
6. Amputation Free Survival (> 80%)
(Flow 4)

Pre-operative Protocol No

No 1. Pre-operative management (Flow 6) 7. Survival rate (> 80%)
v 2. Informed about risks & benefits
Minor or Major 3. Imaging for anatomic assessment KPI: OPD surgery
Amputation 4. Risk factors Modification (4) . s .
(FI%W ) 5. Quit Smoking Clinic [€—Infection clea 1. The 1° visit CLI management compliance (> 90 %)

2. MACE rate while waiting for investigation (0%)

Pre-op
CLI Clinic

No

Ve Wound Management
(Flow 4)

KPI: CLI Clinic (Pre-operative phase)

1. P or ion rate of OR (<10%)
2. Total OPD time (days)

KPI: CLI Clinic (Post-operative phase)

1. Rate of unplanned visit after OR plan (%)

2. Rate of loss follow up in one year (%)

P > 50 mmHg and
Qr TcPo2 > 40 mmHg
No

Candidate and
for revascularization

Diagnosis and Preoperative Preparation Phase at OPD (Timeline : 2 weeks)

Y'es 3. Duration of ulcer healing from
Pre-operative Education Protocol revascularization (days)
1. Quality of life Assessment (EQ-5D-5L) 4. Infection rate of CLI with DM foot ulcer in

2. Pre-op Information Sheet

) waiting time (<20 %)
3. CLIRegistry (Case Record Form)
L2

| Admit for Revascularization |

(DAS Flow 7 and IPD Flow 8)

3 l KPI: IPD
8 1. Length of stay (7 days)

g | Operative ;I'g:aFtl(:NMga)nagement 2. Local complication rate (5%)

o 3. Revisit within 28 days (1%)
= l
-

g | Discharge Planning |
T
<

[ v A A y A

£ Self-management in N Follow up for Graft lo] Follow up for lo] Vascular Rehabilitation lo| PM&R (Flow 6)
:’n. Postoperative (Flow 10) Surveillance (Flow 11) Comorbid Management follow to consultation criteria (6) (If amputation)
~ T Y

- CLI Clinic OPD Med PM&R Clinic

A 1 waas Chronic limb-threatening ischemia: Flow of care
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yananiAulesauiuasne Standard Protocols (M 2) FauanannagyinliansudasLnngdwuiniabu

s¥nwndululuiamafeniuwds Feilrnisinusuiuiivanaivdvdndudulusgssiusudne

AR, mm e
F‘.t#é/l Tmarnsding
*
Critical Limb lschama Clinic: Tha Sod * Sl e Ay S
=4 [PV S T Critical Limb lschomia Cinic: Surveillanca Protocols
) T Menhealng dzer T Monheai Oper —un_
Fune] Tha First Visit Manag| L T———— | oarmsomama_ i
o) [ 5 M S s s
[ & Meior Samm bsamasimecing stsoem TH bl Curmnt Rutbacterd o1 Oz O: O« Os Os
i T ermvioen [ Pt cosrnicn saciods 01 2t O et O 3t O et 0 P O 12" s
- 3tmenes P e N o o —
O s E Wz revazculadiza szstiinni 1 R[] Eebemnt [ Fameropesiina [] Toiopwone [ e Ot
o O gt 481 + T8Il CL Clinic) e L st [ Fomorscsttoe [ T Famart
o [P———
- O tinlm CTA_Critical Limb Izchemia P P
— O oxm, Exe e — - - |
TCOM aimoumd (. ) Taata Fasiods mutoma [imaroved (et
O CBC, BUN, Cr, Blactrolytes, Coag, F P Srmmme O
— L] [P = Y . N
" = O Start Anfiolatelet, Statin and B-blocke| | Do -
T Frmioes I [ T
Poichorsl pulse Fa - L ) Drezsing with. .—..oooooocoeroeeocoec Wi 2 tprassurs) [ ‘
. - [up)
Semimaien - O Consult SPAC (18 defirite plan) T
( d [
Y =
O Conzut 0D S 7 for quit smoking o T i |
o . e = rawr Y el N SR [0 = Py = P ———
O Conzut Dthopedic Badd Osteomy] sty [ E— |
Remah - =]
. ) Consuit Flastic Tiuth h R [— [ra—
roes Follow = I s Fotiow up s protoout £ . weeksimonens | ...
Tectment O s Seametsl Preasic arlor TCOM o o * | pustitton |7 D0 o, e presre very s
(2 0 7Bt Lk i Pt OFD Surgary i = O T every 1 year i wa s” e
© 680, BUN, O, Blccteiies, Goos, FES, 03, 515 . CLI Clinic @311 Fian O Surgiet © FTAD siard O = = O o
© Carns 5P 1P erin ol 0 Mot O s racarat 0180 O Smncit| |0 crssnguan. ... o
[oF Dstn of O Plar. 50 Praep T0OM [ e £ e O i Fu uen 0PD wie W serdind 101 WK [ e -
Functons Status OBed beuns DWheaicrar Oorbumion wih azssanc o N .
N = s Viorse et 51 Duptes 43 win CTA ugency N

AT 2 wEne Standard Protocols ASLASZEZHINTU — S28RANIUNAIHIAN

4. msldszuun1sAsaman (Establish Pull System)

9111314 Standard Protocols dwmaliszuunisdeiUnediaddnuivimdensesuingmduliegis

305U fUae CLTI ynsrefidndudesin CTA 195un15ns3a CTA uagn$3a non-invasive tests nawiunuenanse

UNNELIDINRHUNTSAE A IuRdn N18lAn1sUsEaIuusn1sa1n APN wagfiu nurse case manager @iwal

5282ANILATIARINEDTIUIN N UNIAA(OPD Time) anadann 47 U \aewade 16 Tu (AW 3-4)

e

A%

i P~ g G v Ay e S—
The First Visit TCOM Visit Awa TCOM + SiPAC Confirm ABI, TBI Test Set OSS + UALsA
(21-Apr-2017) (5-May-2017) (8-May-2017) (15-May-2017) (29-May-2017)
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AnA 3 Lang Visit Tuszeznaurndnnausiulasanis (OPD Time = 47 1)

The First Visit: 5-Nov-2019

The Second Visit:11-Nov-2019

AN 4 LARIYDY Visit MsTernpUEIfnaIndulATiNg (OPD Time = 16 1)




5. myafeauaNysaluuy (Seek Perfection)

Aulaldnszuiunis plan - do - check - act H1UNITUYUIED 3 SoU WelitAnNSTmUIBE19sBLLY

L'ﬂlﬁ%‘U‘U NTTUIUNTHAILIAILLUIAA PDCA Lanslun5199 2

A15797 2 WERINSZUIUNISHAILA Ay PDCA: Plan, Do, Check, Act

o

Yoy v/awndAey 2959UN3UTUYS

agunsiauIUTuUTLasNAGNS

1. msl¥ The Frist Visit Protocol Tusfes cQl soufi 1

p5atsadady OPD u 3 Tuilulusnu STuiaan 12 1hau

Wvaneinawauld (3.9. - 5.A. 60)

—_—

2. syaznanlunisds SiPAC T9naades 23 CQl sauft 2

Fu (amggUlenussiduliiiu S1uiu = 12 ssesaan 6 ey

AU IRANTSAneauRBwnllalonan 2 AY) (3.4, - 5.A. 61)
3. OR Waiting Time Wuinnaswalionsinis  CQl sauh 3

s & - 4 =~
WWL‘UE)SLUSSEJSSE]WWW‘IQQ‘U‘U YA 6 LAY

(u.A. - 5.A. 62)

" | The First Visit Protocol

- U¥uaMn “The First Visit Protocol” W “The First
Visit Management” Tngdavinsensuazusunidu

weusa OPD Mwsedlilunsaviioansia

The First Visit Compliance Rate (%)

45883838

K

e &

Jan -Mar 2017 Apr-Jun2017 Jul-Sep2017 Oct-Dec 2017 Jan - Mar 2018 Apr-Jun 2018

1Y) =~ a

- Uszauanusindeduidydnetuiadl SiPAC e
famuuaziiiszdennisinunilussosnaunisia
dwaliszoznatanauvionds 14 Su waziinnis
Anteaudesiniedesan 1 Ay

- Ysganuanuuiedugudlsaila \ieveldves
DSA uag Cath lab dwalviszeziiarsenidnanas
90 41.4 Tuwge 17.1 Ju

OR Waiting Time (days)

HANSAIUIY

NMsHELIAMNNMNIsRaUIsMmerdannsay TurdlinguagUleiilinzviviadensesaiuingn Aue

NARALABAAIINY HIUNTEUIUNISNUag1dussuuTINAUANaavmiieides a1nnadnsnisaiuanunuia

U aa o =

SEuLLIAALA T TR UM N LA aNaI91N 32 JUwidae 16 Tu F9lnalAsaiulsanenuian I InedeLaden

L B . a

Tuuseimaiuwaun® (15 J1) d7us52eza1lun155eL15un153nw Fawauitadedaiunidn) a1ndy 56 Tuamuie

31 Yu Tuaasilsaneruiaurninedsgadanivinle 34 Su

= [ '

ziuINsreznaluniIsIasuNsHIdnSNEianad daaliensinisaauseaadsadutzdiulanunau

CTRe7

[

MSEAAIILEDAANAININATN 5 Windlaisunuluseaznaurnda (31n5o8ay 30.9 Wdaspuay 6.2) LavensINIg

gadgeivizdnan anawnnnitlsmeuianldiieuifedusisssma wenanilssesarsenidiniianas Sadma

Tignsnsiawmglifisuseasaduudenivinindanieluy 30 Jundwndn wagdnsfUleiinme ldisUszasania

seuuiilaniglu 30 TUndINISn anasaInsesay 13.6 LMAB 5.9 LAy $98Y 6.8 WED 5.4 AUAIRU S18ALLDEN

NAANSNSANIUIATINTHARNIIUANSIIN 3
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AN5199 3 WEAIAIVIALATHAANSN15ATUTATING

NaansnN1sAiuNS
v v oo e o w . “aIAdUNISIATING
ﬁ??ﬂ/ﬁ?ﬂ!?ﬂﬁﬁﬂi}]{ L‘ij’Wl&I’]EJLLﬁ:ﬂ’]i NaULIU & A g 4 Y 4
(PI/KPI) WiguLAes Tasenns A 1 A 2 A 3
Tu/dauAl FunfeauAl FunfeauAl
(n.A. - 5.A. 59)
(1.A - 5.A 60) (1.A. - 5.A 61) @3.A. - 5.A. 62)
. Helsinki < < > -
1. 5%883a1990e IUINIRUNITUI KUK SR University bt 28 3 2L U6 T
Hospital* 15 5u (N =98) (N=129) (N=143) (N=141)
2. szgzaiuntsserniunsine (Aausiu Helsinki 56 %y 8% 435 %y 31 %y
Madedviuddn) University (N=78  (N=183) (N=112) (N=47)
NI TUNIAR Hospital 34 Fu - = = -
Helsinki
> - ) N 5 1o [0} [0} 0, [0}
3. onmmsgaydedenvdiuuaenounsiidin University 30.9 % 2280 A2 oizi%e
Hospital4 10.2 % (128/414) (22/96) (11/134) (14/225)
4. dnnEtheinmelifesgasdniundienivi SVS 2009° 13.6 % 13.1 % 9.6 % 59 9%
WenN18lY 30 TUNAIIGR <8 % (6/44) (24/183) (15/156) (12/202)
L2 V1, a =3 o I3 o3 Y 5
5, am’]ﬁdmEJLﬂﬂLWJhJW&‘lJiu?NﬂVINSuUUWﬂﬁ] SVS 2009 6.8 % 5.5 % 51 % 5.4 %
malu 30 Junasn <8 % (3/44) (10/183) (8/156) (11/202)
dsunan1saiiuy

MnwanIsindunumedudnandisiunuinadnsasnadesiunisdnululsmeiuiassees 7
Anuniduiitewannguamnisquagtaeluaddnuiviy senslindnnisdusmiunsdelimeuaginnisse
nsdildilomaufofunumuasiinanfivmelunsliuinsuasquadtasuniu dealfnissoneslusastunou
Uin1Ttiesas ﬁuié’ﬁ’mams@‘hLﬁumuﬂ%?aﬁﬁwLauaﬁiaﬁmﬁmmﬂmﬂW‘W‘uammw wazWausoganlu the
developmental research siglt iileliAnnszurumsiannegiaussuuuasdmadnsnsquaiinegaddu

a

AnAnssuUsENA
YBUBUAN T09ANANT1A158 WekIdailuy SouATugna Mntn1AInAaseans Ausunnemansas

FIYNEIUE WnTiveaeuiing Tlinsaduayuuasdefaiiuiilulssleviddmsunsdineasad

LONE1581994
[1]  F9wms adsdasuwazaingunt viggannsna. ﬂwsﬂ’mmswUu%miwmmaimaﬁﬂﬁﬁamiwmma%uqﬂu
HOIUUTNTHUNN. NTHINTNIVIAUAYNITALAFVAIN 2557;32(2):170-80. Retrieved from
https://he01.tci-thaijo.org/index.php/jnat-ned/article/view/21329/18451
2] WUWINBLATIIINTT MAIVIRALFTENT AMTLNNYAEASASIITNEIUNE NNTINaENRng. S189UERANT
HAnUTEU 2562 . Isane1unadssi.

[3]  slen 8wy, I5ms dag, unms Nalvdna. nsussendldvannisvesduiiienmuinuamnsouagUIe
W Turdliniuinanu T5ameuaseead. SaITNeIUIANITENTNESITUGY 2557;24(1):121-35.
Retrieved from https://he02.tci-thaijo.org/index.php/tnaph/article/view/18336

[4] Noronen K, Saarinen E, Alback A. Venermo M. Analysis of the Elective Treatment Process for Critical
Limb Ischaemia with Tissue Loss: Diabetic Patients Require Rapid Revascularisation. Eur J Vasc
Endovasc Surg. 2017;53(2):206-13.

(5] Conte M.S., Geraghty P.J., Bradbury AW., et al: Suggested objective performance goals and clinical
trial design for evaluating catheter-based treatment of critical limb ischemia. J Vasc Surg 2009; 50:
pp. 1462-1473.e1-3.
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U Mahidol Sustainability Week 2020

II ‘_: il I I 30 November — 4 December 2020
[

SDGS MAHIDOL UNIVERSITY

nseuiisunsldnseauiaian1vasseuuUBEiuaNsIaus 360 9961
sUsuveauladiuguuuuldnseane vaspusndymans unineaeniog

The comparison of paper and time usage between the online system and
paper forms of a 360-degree performance evaluation

of Faculty of Pharmacy, Mahidol University.

I v W a aa S .

99 NAULATEY e 387 Yalod
Oumalulagdarsaume auzndvamans un1Ineraguing

447 guuATeyse) uyayangaln [waTIvnT nFunUINAT 10400

*571]7Aﬁuawad7u E-mail: sirithon.kam@mahidol.ac.th

UNANED

uneluladasaumasazdenisiSounisaou Anzndurans univendouding Tasaeeniiuasiield
lun1sUszilivaussous (competency) ¥89UAaINTANNLLEUIEVIUNINGIFEN NS Fegonviursanarionin
sruuUszidiuaussous 360 asmeeulatl iesnidaiiudsslevilunsanmslénssauiazinavesfufifeuly
owan lnglétannszuutuinuasduldadausnluseunsussdiud wa. 2553 quisilagoud we. 2563 520 11 ¥
Anvduduuy 22 seunisuseiiu %d%’]ﬂ%’agaﬂ’131‘?1/'53UUWUTIW]ﬂﬁENVT”Iﬂ”IiUi%Lﬁuﬁ%ﬁg‘dLLUUm%ﬂ‘izm‘iﬁf\]géfaﬂ‘g
nszawagnaten 210,165 uiu wavifinduadelltosnitday 14,000 uy wavdmiugrunisldnarfdmini
fuitReuseddfunduneunswioutoyaauisduannsussiiusasudmansuud iifsdomautu mnla
s liAnszuLT Wnthflazdeddnaineseunisussifiuic 2,595 wift amsfissuulssiivaussaus 360
ssreaulatl Manfiss 245 uit Andunsusendanailaie 90.56% 1o 2,350 Wi AesounTUTHEL Fenasn
syozinan 11 Iieuan fdseumsussiliuneay 22 seu Seusendanarluldviavun 51,700 unil favinfu 861.67
Flug mndadudlasmsvhaureadmiing 8 $alus/Suinng avnuissuudssdiuaussaus 360 ssmesulal
anunsateUsERdaraInisinsue i mddilaae 107.71 Yuiins weinsusydivanssauzSinadedldodig
sorodlunn 9 U Fafuldszuuussdivaussous 360 ssmooulat imsnumeluladansauma famutu
it faugiiulunistisasnisldnseaeuazannainisvinusead i ildedsis

A1aAgy nsannsldnszany, Ussilluaussauzeouladl

uni

U w.A. 2552 un13inerqeuiinalaeen
wleureliin1sUssiuanssausynaInsves
uinedennszdudu lnsutadunisusaifi
AuTIOULTGN (core competency) dmTuyaAaINTyN
AU LAEAITUTZIHUANTIOULATUUTINT (managerial
competency) dmSUUsEEULUINNS Weiilotna
Uszifludlauiuiudgsuasiamuiynainsves
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nsAnnzuuulFBasanntadusad Tng
wnpzLuudildnnnimieswindumeaiansluiide
vy Wdeldazuuwdy 100% mnldpzuuutiosnia
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Abstract

In this research, we are repurposing waste and byproducts of conventional technology, sparking discharge
process, to be used as environmental remediation technology. Specifically, in air purification and bio-sanitation
systems, production of nanobubbles for water treatment and as ozone generator with application to plant tissue
culture and as green substitute for bleaching agent. In proposed process we achieve sustainable and circular way
of the conventional technology utilization for environmental and agricultural purpose. Our ozone production
level yield, after only 20 minutes of sparking metal wires in oxygen/ambient atmosphere was above 50 ppm.
Nanobubbles production were measured by Dynamic Light Scattering (DLS) and by monitoring conductivity and
pH of solution under which metal wires were discharged, measuring decrease of pH in first hour from pH 7 to pH
4.1, as well increase in conductivity. Microbiology of air and pathology of tissue culture were sampled after
exposure of discharge products to cultures of Quercus suber and effect on it was observed. Results show that
exposure of 10 minutes from discharge air is sufficient to sterilize tissues and 30 minutes to remediate air. Further
assessment of technology on plant tissue culture show impact on inhibition of plant fungal infection, raising
important question for possible application in future work for COVID19 purification from air and optimization of

sparking discharge process in full circular and sustainable environmental technology.

Keywords: ozone, sparking discharge process, air remediation, plant tissue culture, nanobubbles, sustainable

environment, circular technological design,
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Introduction

Main  challenge of the environmental
technology transfer and adoption is unusual and rather
different economical target, and outcome from
conventional technology. In terms of transfer
mechanism of environmental technology [1] focus on
private-public partnership is much more prominent
which is in contrast with other technologies where
market or inter-company collaboration plays important
role in achieving successful transfer. Environmental
technology commercialization requires governmental
and institutional incentives, policies and regulation, as
well as many small to middle size companies [2] that
will facilitate adoption and knowledge dissemination
of  environmental technologies and  even
management. These two differences are one of many
impediments for transfer of environmental technologies.
Additionally, lack of environmental policies and
regulation reinforcement as well as low rate of
investments return also affects negatively venture
capital firms and organization to show interest to invest
in environmental technologies. [3] [4] [5] [6] One of the
solutions that we propose is to focus on conventional
technologies and repurpose them for application to
environmental context, in this way barriers that are
important to environmental technologies transfer and
which are unique to environmental technologies would
be overcome. These unique barriers of environmental
technology transfer are 1) Technical risks. 2) Lack of
awareness of new technology. [7] By adopting and
repurposing already existing conventional technology we
can influence right away awareness of new
environmental technology by bringing something that is
familiar to the market. Also fear of technical risk is
drastically lowered because this is conventional
technology that is provenly used for one conventional

purpose. Example of this case, are air-condition
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machines that are modified with HEPA filters or papers
during PM2.5 crisis in North of Thailand, in this way device
that was intended for cooling was repurposed for air
filtration and air purification.
Objectives

In our research we use sparking discharge
process, that is utilized for surface modification and
nanomaterials generation for over a decade. We
examine the waste products of sparking that are usually
some radicals or plasma and if wires are discharged
above the liquid, nanosized bubbles are created that
affect degradation of pollutants, as represented in figure
1. Nanobubbles created from sparking discharge are used
to treat plant tissue cultures, and radicals or ozone
produced by discharging in ambient air are used for

purification of air.

= ‘.- -OHMMH-;‘

ml ef

Figure 1. nanobubble production by

sparking discharge above the water.
Methodology

The method used for this project was
previously described and widely used sparking
discharge process [8] [9] [10] for surface modification,
[11] photocatalysis, [12] and nanomaterial fabrication.
[1]. In brief, apparatus and sparking system consists of
AC/DC converter that direct current to a 7 kV DC boost
step-up power module high-voltage generator, which
in turn connected to a capacitor that directs electrical
power to a circuit breaker with changeable heads that
hold metal wires. These wires are represented at
Figure 2. and are placed in a sealed container through

which gasses are flowed, outlet is directed to portable



0 to 100 ppm. Ambient and ultrahish purity 99%
oxygen gas was flow thought sparking box.

Titanium metal wires were used in
experiment of ozone generation. Aluminum metal
wires were used in experiment of nanobubbles

production in liquid. Wires were high metal purity.

Va4

‘as

Figure 2. Sparking discharge head where
metal wires were placed and high current discharge
occur producing free radicals, plasma and exited gas

molecules.

Conductivity/TDS/Salinity benchtop meter
from HANNA instruments was used. Measured every
15 minutes of sparking in DI water.

Mettler Toledo, portable dissolved oxygen
and pH meter was used.

For nanobubble concentration and detection
Dynamic Light Scattering (DLS) from Malvern was used
which can measure that the bubbles from metal wires
are in range of nanometer.

Seed germination of Ocimum basilicum L.
Length, fresh and dry matter of basil seedlings
germinated in hydroponics as a function of water
conductivity and dissolved oxygen were tested in
petri-dishes under aseptic conditions with three

replications.
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Ozone production by sparking discharge and
its effect on tissue culture and infection development
was observed on Quercus suber plants, Multiplication
medium was supplemented with: woody plant media
full concentration, 0.2 mg/L benzyladenine; 30 ¢/L
sucrose; 7 ¢/L Agar; pH 5.5-5.6, while for rooting media
half strength woody plant media was used, sucrose 20
g/L, agar 7 ¢/L, 1g¢/L activated charcoal and 5 mU/L
indole butyric acid was added for seven days and after
plants were transferred to plant growth regulator free
medium. Plants were grown in cultivation chamber on

16/8 light dark conditions on 23°C degrees.

Result and Discussion

Concentration  of  nanobubbles  were
represented in Figure 3. Measured by DLS after 60
minutes of sparking above DI water. The primary size
distribution was obtained from a DLS measurement as
the intensity-weighted distribution from samples of
liquid above which sparking discharge was applied.
The size distribution is displayed in Figure 3. as a plot
of the relative intensity of light scattered by particles
(on the Y axis) versus various size classes (on the X

axis).

Size distribution of Nanobubbles

67 73 88 94 108 121 145 198 215

relative intensity
= = N N w
o (6] o (6] o (6] o

size classes (nm)

Figure 3. Analysis of nanobubbles size

distribution with DLS.



Sparking wires inside of pure oxygen
atmosphere lead to different size distribution of
bubbles (60-250 nm in water) as shown in Fig. 3.
Different gasses and as well zeta potentials and
difference in surface tension or charges based on pH
and gas types should be investigated in future

research.

Effect of nanobubble solutions obtained
from sparking during flow of oxygen in sparking
apparatus chamber, on basil seed germination, in
relationship with conductivity, pH and time sparked,
as well as results obtained for dissolved oxygen
concentration as function of values for length of
germinated seedling, fresh and dry matter of basil
seedlings germinated in hydroponic and sterile
conditions were represented in Table 1. Optimal
germination temperature was used 25°C based on
previous research. [14] length and mass were

measured after 15 days on moderate light levels.

Table 1: Length, fresh (FM) and dry (DM) matter of
basil seedlings germinated in hydroponic as a function
treatment of sparked discharged wire above water.
Results of pH, dissolved oxygen (DO) mg/l,
conductivity parameters (uS/cm) at different times of
sparking time (t) (min).

t pH DO Cond. L(cm) FM(g) DM(g)

0o |72 19 8 0.1 0.06 0.009

15 | 6.8 8.1 27 0.31 0.15 0.023

30 | 59 84 326 0.68 0.74 0.09

45 | 54 87 394 1.18 0.9 0.13

60 | 48 9.1 617 2.32 1.6 0.19

75 | 43 96 814 2.98 2.1 0.25
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DI water with higher concentration of
dissolved oxygen and higher conductivity due to
longer sparking times give better results on
germination of basil seedling. In future research
generation of hydroxyl radicals («OH) by different NBs
and other radicals should be investigated and their
effect on seed germination evaluated. Additionally,
scanning electron microscope (SEM) should be used
to observe the morphology changes of the bubble-
exposed seeds and plant cells. Change of pH
observed was due to acid rain effect of sparking

discharge.

Figure 4a. Quercus suber inoculated species
with Phytophthora to evaluate the effect of
ozonation from sparking discharge.

Treatment of Quercus suber tissue culture
with air that is flown from sparking discharge show
normal development in contrast with control. All
samples were infected with phytophthora. Ozone was
already reported us highly effective in killing C.
albicans in yeast form and inhibition of germ tube
formation during 210 and 180 s, respectively. [1 5]

Increasing ozone concentrations reduced the number



of colonies forming units of Phytophthora capsici with
minimum impact on plant growth. [16]

Figure 4 represent inoculated (Fig 4a) and
treated (Fig 4b) Quercus suber plant, with air from
sparking discharge that contains ozone as measured
with portable Arduino sensor.

Additional analyses in future are needed to
determinate effect of aerosols produced by sparking
discharge on soil texture and organic matter content,

as well as microbiome diversity.

Figure 4b. Effect of treatment with ozone at

sparking time of 20 minutes. Zero disease incidence.

Different times of exposures as well as
filtration of metallic aerosol should be investigated in
future research.

Conclusion

In our research and proposed future work, we
investigated effect of spark discharge created
nanobubbles and ozone/aerosols on development of
tissue cultures and infection. Future research and
investigation on gas injection pressure in sparking
discharge effect on the nanobubble size, properties of
nanobubbles in liquid produced by spark discharge
such as surface charge and surface tension should be

investigated on how they influence stability
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(coalescence or bubble size distribution), reactivity
and performance of applications. Different air types
and environmental conditions should be also be
studied. Visualization of nanobubbles by Atomic Force
Microscopy, reactive oxygen radical production tests
and effect of nanobubbles on microbial growth and
integrity.

We succeed to investigate the effect on plant
tissue infection and seed propagation, additionally to
repurposing conventional technology to be applied as
sustainable environmental technology and its
byproduct used for nanobubbles formation and
ozone generation that can have potential agricultural
application. At the moment, water treatment
technologies of contaminated water are chemical-
intensive, energy-intensive, and/or require post-
treatment of unwanted xenobiotic products
formation.  Proposed  environmental treatment
method help reduce or eliminate the use of
hazardous disinfectants or chemicals. Circular nature
of the process where deposited nanoparticles on
surface are used for one application, and byproducts
and waste such as ozone, radicals and aerosols for
second, gives first proof-of-concept in circular suitable
environmental technology.
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