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Abstract

This academic paper aims to review drug information communication between pharmacists and patients from
the past to present by reviewing the literature search for information from books and the Internet. It was found
that drug information commmunication between pharmacists and patients begins with verbal explanations and
has a textual medium to communicate how to use the drug. Information about side effects from drug use
is given to patients. Until now, communication has evolved in technology, such as computer systems, the
Internet, and smartphones, as well as the development of various applications that are applied to health in
the communication between pharmacists and patients as well, such as label development. The Medicine QR
code infographic design gives advice on medication or medication information to patients. The development
of mobile applications and telepharmacy systems has greatly benefited communication between pharmacists
and patients. It helps to provide patients with knowledge and understanding about drugs they use properly,

appropriately, and safely according to the doctor’s treatment plan.

Keywords: communication, pharmacists, patients
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1) #oAw3dn (emotional)
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1. WBwIaLNsIu (inform)
2. Lileaaunsalin1sAny (teach or educate)

3. weassanunslanioliauduiis (please or
entertain)

a. Lﬁal,auaw%a%’ﬂgﬂﬁ] (propose or persuade)

1. 1ilens v (understand)
2. Wiefdnw (learn)

3. lewaunela (enjoy)

4. \Wensevivsesndula (dispose or decide)

Note. From Interpersonal Communication (p. 5), by C. Sukplam, 2005, Bangkok: Odeon Store.
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Channel

- Receiver

Note. From Interpersonal Communication (p. 8), by C. Sukplam, 2005, Bangkok: Odeon Store.
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Note. From QR CODE supplement label, by Thaipco, 2017, retrieved from http://www.thaipco.com/

rdu/qr/
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Note. From Allergies to drugs can be a big deal, by Faculty of Medicine Ramathibodi Hospital Mahidol

University, 2021, retrieved from https://med.mahidol.ac.th/th/infographics/55
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AW 4 Wans Mobile application “RDU $i30481”

Note. From Mobile application “RDU Knows Medicine, by Faculty of Medicine Siriraj Hospital, Mahidol
University, 2021, retrieved from https://www.si.mahidol.ac.th/Th/department/anesthesiology/
anesthesia/form/RDU.pdf
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Note. From Mobile application “RDU Knows Medicine, by Faculty of Medicine Siriraj Hospital, Mahidol
University, 2021, retrieved from https://www.si.mahidol.ac.th/Th/department/anesthesiology/
anesthesia/form/RDU.pdf
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Note. From Mobile application “RDU Knows Medicine, by Faculty of Medicine Siriraj Hospital, Mahidol

University, 2021, retrieved from https://www.si.mahidol.ac.th/Th/department/anesthesiology/
anesthesia/form/RDU.pdf
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Note. From Mobile application “RDU Knows Medicine, by Faculty of Medicine Siriraj Hospital, Mahidol

University, 2021, retrieved from https://www.si.mahidol.ac.th/Th/department/anesthesiology/
anesthesia/form/RDU.pdf
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Abstract

Pharmaceutical products--PMPs have been discovered in natural water all over the world as emerging
environmental micropollutants. PMP contamination in the aquatic environment has been reported,
with concentration levels ranging from nanograms to micrograms per liter. Many researchers have
revealed that low PMP concentrations in the aquatic environment may have long-term consequences
for organisms. The effluent from wastewater treatment plants was one of the major sources of PMP
contamination. Traditional wastewater treatment technologies can only remove a certain number of
PMPs. Thus, the efficacy of PMP removal in wastewater treatment has been improved using a variety
of advanced technologies. Even so, most of these methods demand a lot of energy, operating costs,
and chemical reagent additions. As a result, the use of laccase enzyme isolated from mushrooms to
eliminate PMPs is an intriguing alternative due to its ability to remove a variety of PMPs. The advantages
of Laccase enzymes include a variety of usage patterns, reusability, easier product separation, and

environmental friendliness.

Keywords: aquatic environment, contamination, laccase enzyme, pharmaceutical products, removal,

mushroom
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PRy o o & a & aa ) P
nAnwIANdNRusYesduRouIU)TusAunslden
UTue wazladednndouluinastiiinuuwagsun
TaRUYIUTENATY WAYSI8MUNANISANYIIN AT
To1uTaugluiunanisinuasduszesaiuiuds
nalvitAan1sUulauvetenuftiugludandou uay

k4 K o o & a a
ASUULUBUULAIMUFUNUTHBN1TLUR UL UAIEUUDS
a a ey & aal a X
auvsgliAuaIatun1sReeNURT gL TY

2) LAAMNRAUNANINEITINGT TEUUTIINEY
LaENgANTIIYesENETIn n1sUdeuveman oo
UNvlndinansenulagnsInedITTLarIzuUI NN
Y998T3n Wy o1 Paracetamol fudanisyineu
vaugaaiuluual n1sanasewadauiuglulal
(Kumhomkul, 2020) kagmnuRAUNAvEITEUUAURLS
YDIMBEUNAIINNTTUENGNERIIU (Almeida et al,,
2020) uenaNLHARS U1 TTdndsd smaldiAn
M3asuulamginssuvesdel®in Sso1adwware
1139159830v098951%30 (Ojoghoro, Scrimshaw &

Sumpter, 2021)

3) N5 UABULUAIUDISTUULIA HANAUIN

A a & a Y H
gianAn15UN U puludswinaaunisunavasauly
a ada . . ' ' |
#931%3m (bioaccumulation) wazwnsnsrangluriaale

21915 WardnabmnAN1SUAsUWUaIIUIAUSEY NS




1%
=

WSIEAINTINNNUADNITUU B UD1IRINUIULANTUY

s

Tuvugdddinihvenisuulousanmeuasayiug

o

(Kumhomkul, 2020) UONINTEINSANHANTENU
YINANA T 81 8TTUUTNAA8NITNAITUIINAN
AnuuduesansgeaadilineliiAanansznuseds
fTnfiusnge1n iy vdeFend1 No Observed
Adverse Effect Concentration--NOEC LazA1A31a
e (Risk Quotient--RQ) Fadunsiasanainan
dndruvasAimnududuvesansitaludaninda
#8 Predicted No Effect Concentration--PNEC @
Anudutugsgauesansiilidnansenusiodsildin
fAvesansfigndAuaniauinnimiewindu 10
LLamdwmiﬁ?uﬁmmLﬁadqaﬁﬂquwaﬂssmuﬁaéaﬁ
Fin lasAn RQ vesWanssianu1sdadianiunin
10 WU 170-ethinyl estradiol (Du et al. 2020)

4. Fnsunuawazindanannneienluinnuuieuluin

TsahdadndsgusunazaniuUsenaunis
vrawislildpanwuuniiovidandnsagien wied
Uszansnnlunsthdadfisnda Soiliananisanana
mamﬁmﬁm%miuﬁwﬁyﬂLLazizmaaaﬂaﬁamé’au
Feazvilfiannisuud ouluunasinsssuvalea
(Kumhomkul, 2020) 210915719 2 agiulaan seuu
trmidedulngarldanunsamdandnsasionls
9E9ANY T WU TEUUAENBULTS (Activated Sludge
Process—AS) @1113afi1ane1 Ciprofloxacin kagen
Ampicillin Avuidouluihdeitovas 60 waz 88 a
a1au syuulusenses (Trickling filter--TF) dA3u
aselunsindagn Ketoprofen fivudoulusinlg
Wies¥oras 48 Wi wazszuutdatndenuussuy
ARBIIUIEY (Oxidation Ditch--OD) AUszansnnlu

o o

n1smangesluueglurieiesas 54-90.7 mganme
3 sildnisovanvinuldwaunssuuiidaide Tay
msﬁﬁmﬂiuiaﬁm5ﬂ1ﬁm%uqaﬁwm‘l%ﬁmﬁ’mzw
nide ieriudszansawlunsidauasiidn
wﬁmﬁm%mﬁﬂuLﬁauluﬁﬂﬁqmm%u R EIPLIERN
mwiu‘iaﬁﬁﬂmﬂ%’gmmmiﬂumma 3

N3EUIUNIAATY Hunszuaunisitendenay
LANANIVBILSITENINITUSE AT USEWINsans Ay
ﬁuﬁuﬁ’;mauaﬂmmﬁfmqq (support or carrier) Tngusadi
AAnn13gadu Ao useiuimedd (Van der Waals
force) lativatsauidelauszendldnszuiunisgn
Fu ieldlunisidandndausiorivudouluh an
A1519 3 WU UszanSamueseusutudindnann
dudodniiszansamlunisiidaeufduzaagn
fedevar 92.59 uenandITeves Prokic et al
(2022) %ﬂé’ﬁ']miﬁﬂmms@m%mi 17B-estradiol
war 170-ethinylestradiol Avuieulutidede
a1ulalas (Hydrochar) visunlum1susu (Carbon
nanotubes) waglaslalan1sueu (Carbon cryogel)
Iasunan1sAineliivieunluasueuuaslaslona
Arsuauanusad i dusgedu dierdnsesluy
walasiausenaninldlasaUszdnsamnisgady

vomgaduilianegluyiaievay 88-100

nszurun1seendiatunteloloudunsy
VIUNIIMInansuaiyaisujiseeendndu lagly
Telowduanseanduaus (Oxidant) dlelvuanunsa
vhufAsenldtuasanevin suiluisansdunidns
Tassasadudou wazra1nnisne 3 uandbiiiuinlelyy
frnuaunsatun1smineufiiue sngesluy e

'
[ a

Uauazendunsonauinidly afeseuslanoneie

uammmﬁﬁmiﬂizqﬂﬁﬂismumﬁﬁwﬁ’m
nandauaionfivud euluddnnaeis wu Y8
gans1hileian (Ultraviolet radiation--UV) Lagiuuy
51 (Membrane) usiaghdlsfmunszuiunisfina i
Trssfupsirifuszuunaendsnuiigs uenainiung
szuudesdinsldasall Fservvznoliianansenu
medanndeudiutuly dadusnnisnsyuaunsiin
fihaula fie mstidamsiannlasenizegisBns
Teulwifiatnandda mszeulnifiatnaindiad
ANENNNSaMINARNUgie e raesha LayIsnns
glaigaen wazanunsaldlavateguuuu (Maryskova
et al,, 2019)
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n1sUszend ldeulvinannalunisindandndoe
grivuidouluii

diaduidesndugeUszinnnia deeglu
orandnsilslalulauudilelulan (Basidiomycota)
wazlvduernislalulani (Agaricomycota) 1ind
anuasalunisiidnansuaiiv Insefeotoulesi
Winadauarduesnunnsuenead wieldlunisees
AANEANTDINT WasAITUATN YA 9 oulwifinantu
nnindnateia wu dndudeseoandiaa (Lignin
peroxidase) wuInlalUesoandinga (Manganese
peroxidase) wazuanLad (Laccase) tnsunanuiiay
Jadulfeulsiuaniaa

1. toulwduanag
wanradueulesifidneglunguuesesnln
3w Aivewwandussdusznevredduiana lng
Mmlunuindnesusaduesddsznou 4 Tuana (aw
1) waziiBndoiFunnilein Blue-multicopper oxidases
(Pardo et al., 2018) Laulﬁuﬁl,t,aﬂLﬂammiamamsﬁmm
AUETIUTIRLLRAY uas wuATie wazwes) Sueulw]
LLaﬂLﬂaﬁmammﬂL%aﬁwzﬁﬂizﬁm%mwmaq@ﬁ%aﬁ
nand (Redox reaction ) guaNnnITNYLarLUATISY
(Kumar & Sonkar, 2013) dsanngieulssiiiarn
Indes seduitteuiunldlunsisananfoet
guavarsuafivay q ivudeuludundouniai
dusunszurunsidnasuaiuasoulsl
waaLAd ae1AeUfAse3AnTuinlilasaas19ve
ansuafwinUasuudas wazuandananedui §
nszuaunsiintulideddlelnsuleseenles
(Hydrogen Peroxide--H O ) ufeendladasuaiiy
uiazlineaunsiieglulassadsluanavosioulsd
waatratduiieendladansuaiiwwnu (Arregui et al.,
2019; Bilal and Igbal, 2019) snalnnisviuves
ulwiuanmarinanunlduanslilunim 2

2. syuvunslidieulusivanaalunisindandadue
g & )
gavutauluin

1%

suwuunsneulwduannauildlunisida

=

a1suafiuil 2 JULUUNAN fie JULUULREUTD5Y %138

wielusnansiiinisuudou wasuuvasmdueyles]
noutrluly %QEULLuuaﬁ’m ulgiausauUss Ny
astanlgladnuateUseian wu eulyidass wuu
n3ouleel Tosaudvalsnsedu wasuuuldsiuiu
sy fiswazden sl

[

1) wuuidssdeslaenss Ae nsvuaunsien
nansasefivuieului Tnenmsiinides viewe
WieaslUlusnansiivudeu Wielddewinvihnistes
danvansuafivlundoufuemsiasaie

v
a ]

Falutiagiuguuuunsliludnunsd du
Tngjazeglutumeunamaaeulussduiasufifinig
feanuszansamveveuleduaniaalunistidn
nAnSueien TesunansenuannnIsuasuulasanin
waden nioasomsfieglusinans aenndesriu
uiTeves Eldridge et al. (2017) &ald@nwuien
AUUTEANEAMNNSA9R 170-ethinylestradiol Ay
ulmiwannaanifewia Lentinula edodes uay
Phanerochaete chrysosporium Ium‘VH’iL?‘{EJ&L%’EJ
WUUSTIUALAZLUULANDINITLATH NANITANYA
WU11 P. chrysosporium HUsz@N5AIMN15A190
170-ethinylestradiol 1afna1 L. edodes Tue1ms
Besdeuuusssum uwidloduemsiasuadlunudn
L. edodes fiszansamnisidniivduainiy Tu
wuedl P. chrysosporium lidnauauesesimsiady
wavUsavsamnsidmanandniios fuiusanunse
agulaan nMaBsunlanesasensiuenmaiios
WoilsvanaseUszansamnsidnansuafivresde
Win

2) sduuuieulesidase Ae n1suieuleiuan
watildnnsatafuadlusinansfiindasasievy
Jou eulvsiuaainafieglugunuudassdulngjay
anansaidandnfasieldininguuuudu 9 uiegls
Anuuszansnmeeseuluinannawuudassaglasu
Svdnalaunssainan1izwindsy Jeonavhlimannis
douanmldine uarldansadneuledndualden
17 (Zdarta et al., 2022) 91433884 Lonappan et al.
(2017) Ilfeulwsiuannaluguuuudassiiadaainidie
Tremetes versicolor fisgfuautudu 1,700 giln
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sodnslunsfidnen Diclofenac fivumdoulutide
fiFunszitulukesfiRnng wamsfnwmuii teu
losluammaluguiuudaszaiunsainda Diclofenac 1ol
fle¥ewar 98.3 fiszaznainisvatin 24 $2lus uenann
foulusiuaniaanin Tremetes versicolor Ssansnsn
14813981 Enrofloxacin (1diFue) ivuidoulud
ladnaae (Ashrafi, Nasseri, Alimohammadi, Mahvi
& Faramarzi, 2020)

3) sUuuun3e Ao nisuteulwduanAau
asalinnglutanee vsedings wu ladeuueadiua
(Sodium alginate) waglalawu (Chitosan) {Wuny
wulwifiegneluiansssazgnuantaesegnadi 4 lu
JeINIMInnansiueien lnegukuunisnsseulesd
gLt eudlutiaiieatudvinavesanoy
windey Arnadssvesoulul uazauAwYFoinis
THoules (Hosnneulwsifignadsannsatinduanld
%11¢1) (Zdarta et al., 2022) denndasfuauidoves
Garcia et al. (2019) I#@nwnAgafuUsyansaInnIs
Mdn 170-ethinylestradiol Ingldloulwinaninaain
mnmﬂm%a Pycnoporus sanguineus ﬁa&uﬂugULLUU
oulwiPaszuaziuun3s wul dnlngoulwivaniag
fignessaeilsedvBamnnsidnansuativlédifosnin
wulwsiuannafieglugudasy iesanieuluifigness
wwvanUdesieuluifignaisoonininansiivuiou
Tuthogedn q dmsvemideilfieuleianadlugy
wuun3luNsiNdneUTiue fie 9UITeved Ashrafi
et al. (2020) ¢fagunansanwlii ieulwsluaniaadi
aglusuuussaiianuainsaluiidngn Flumequine
waz Enrofloxacin l@fesesaz 96 uaz 98 Auady
fiszoznainistitn 6 $alus

4) sduuumslisiuiuansnsesu (activator)
Ao MavfiuUiina vieUssavsnmAanssuveaoules]
wamealigetu Tnsfnansnsedudiluluemsides
Wos ansnszduiifiendfiog 2 Uszian fe (1) ans

¥ [ 6

NIEAUANATITN 11 Copper sulfate wag 2,5-xylidine
Lag (2) 815 vd0AINTLAUSTINYIR WU LAwndoann
N15nERT (Golveia et al,, 2018)

5) Tfoulwisamduuuiusy (Membrane)

WunswalL1szuun1svITanan susienlagldiuum

, ‘ NIANTIVINTUATINE DA W Te
UM 16 aUU? 2 Uszduiiou weun1AU-dama 2565 v A < B
i g g atuinermansuazinalulad

sunufufuseuisoiidueulsivanina Wy a1y
798U99 Maryskova et al. (2019) lsiloulminaaing
n3sasluwnluanusy (PA6-laccase) nan1sAnwA T
Wi Useansamnnsidnans 170-ethinylestradiol
yououlnianaaiinssuuluuuusuiiussansam
Tnarsenuieuleiiannadasy Tagaiuisanian
170-ethinylestradiol l¢ds¥oeas 98 fiszuzinainis

Jrim 24 97la9

3. Uadendanasianisinauvessaulyivaniaaly
o o a v '3 d' &1 901
n1sn1AnnannusigNvudauluun

wulvikaaaaidueulasiidianuaiuisaly

n1smannaniaienlaluseduas uidsednsamues
P 5 v a v 9 v o
ulwlazduegiuladedunndeunatsdade laun

1) Arpnudunsaduniauiean pH veq
AINA9 TR pH Mnzaunenanssuvesioulyyl
waAlAadraglug 2.5-5

2) Fgamgiivesianans Wudadeiidamwa
lnensasenanssuvesauled wazenavinliioulyl
Annsideuaninle a?mi"uqmgﬁﬁmmzamauau
losiuanma An 30-50 aeAwAR A

3) AMUINNEADANTAIAUY taelUwaLau
losluaatmaanunsavitufisenduansaenulansimdu
asusenauiiuea wazansusenaunbilefuea 39

aaa U a U I3

inlanusaviuasendundndueienlavaiesiin

4) anInTEAU uarasiuds (inhibitor) 1y
Hadefifidndnasonisvhauveneulyl Tnsansung
viinonadwalidAanssuveieulesgedusinli
anunsafdnansuafiwldfuniy luvasitansuns
Uszinnenadnalifoulyiifinfanssuanas wiely
ansainnuldmuuni dadenansian asduds

5) sUuuvvesstioulssl utadeddydias
naneUssansnmnisvinauveseuluy wu oulydly
sUwuudasgaulvgjasindnansuaivlaininenlesd
'g‘LJLLU'UGﬁG (Bilal and Igbal, 2019; Garcia et al,,
2019; Golveia et al., 2018)




M99 2

Usedn5n1Mn1598952vUI U NaYlUN15I19RAN A9 U Ee

nguNAnineien CERRLILER Useian Aududu Useansaw 31984
szyuinn SUAY 1911390
Ude (lulasnsusioans) (%aa2)
ﬂfjumﬂfj%’,lus Ampicillin AS 23.5-263.3 88 Mutiyar and Mitta
(2014)
Ciprofloxacin AS 9.7-45.4 60
Patel et al. (2019)
Ofloxacin AS 28-614 0-66
nqueuAUlnuaze  Diclofenac AS 0.33-0.49 10-75
sumsdnauilale oo ofen TF 0.55 a8
afeseus
lbuprofen WWTP 13.1 78-100
ﬂﬁJiJEJW@ﬂﬂW EE2 oD 63 54.4 Wang and Wang
Estrone oD 427.3 73 (2016)
Estriol oD 245 90.7
NguendL Atenolol AS 494 55 Patel et al. (2019)
Gemfibrozi AS 0.19 50.8 Wang and Wang

(2016)

MNee: EE2: 170-ethinyl estradiol; AS: Activated Sludge Process; TF: Trickling filter; WWTP: Wastewater treatment
plant; OD: Oxidation Ditch

1919 3

Usegnsnmnisaisnnanduvigrivudeuluiinienszuiun st 1dnd naeuuun i 9

N3TUIUNNT 31882B8ANTZUIUNITUIUA Usgansan 814984
UrUaude N191139
(Fovaz)
N3LUIUNTT 1) negeuUszansnmvesaruiuiiudindnainduseianlunisiidn  66.44-92.59 Yu et al. (2020)
Ay g1 fTrusivuloulutlusedurioaujuianis
2) nagoulszaninimnisminsesluuealasauniuileoulutisie  87.22-99.76  Prokic et al. (2022)
aulalas viewlumsuau waglaslowansuenluseiuesujufinis
NsgUIWNs 1) veaenndnndndudievatengunvuideudndensluseduies  51-100" Mathon et al.
2NTATY UUAn1s wazluszuuiidaindedss lnenssuiuniseondindu  87-96° (2021)
selolyuy selolyuy 71-100°
NFTUIUATT 1) neasUszandnmnismdngesluuealasaunludeulududs  65-73 Gabet et al. (2021)
Urdanuudu 9 anszuutite Ingldasidesdamnsiuiused UVB
2) negoulszdndninnisnidnen lbuprofen Mlwlsuluiinle 89 Ahmad et al.
Emulsion Liquid Membrane Tusgauvioaufjiminis (2021)
3) nedeuUszansamnisidneufdug 2 wia Ae Tetracycline  78.4-95.5

ikaig Oxytetracycline ‘LuﬂﬂLﬁﬁlmﬂWﬁmjﬂiﬁ’m ZIF-8 Metal Organic-
Framework lusgfiuiaaufjusinig

MNEwWa A fie nguenuiiiug; B fie nuengailuy; C Ao nguguivlinuazednunmssniauiililvaiiesess
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(@) His 452 His 111
",

T2 T3 T1

A 1 lpssadsvesoulsiuaniaa

Note. from. “Laccase-A Wonder Molecule: A Review of its Properties and Applications”, by H. V. Prajapati
and F. P. Minocheherhomiji, 2018, International Journal of Pure & Applied Bioscience, 6(1), pp. 766-773.
Copyright 2018 by International Journal of Pure & Applied Bioscience

A 2 nalnnsvisuveseulsduaniag

Note. from. “Laccases: structure, function, and potential application in water bioremediation”,
by L. Arregui, M. Ayala, X. Gobmez-Gil, G. Gutiérrez-Soto, C. E. Hernandez-Luna, M. Herrera de Los Santos,
L. Levin, A. Rojo-Dominguez, D. Romero-Martinez, M. C. N. Saparrat, M. A. Trujillo-Roldan and N. A.
Valdez-Cruz, 2019, Microbial Cell Factories, 18(1), pp. 1-33. Copyright 2019 by Creative Commons
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Abstract

The effects of the COVID-19 pandemic can be seen worldwide, such as on public health, the economy,
society, and the living standards of Thai people and people around the world. Restaurants and food
services are open for business for people to buy food. The gathering of people from different areas
means there is a risk of contamination with pathogens. Even though the chance of coronavirus 2019
being spread from food or food packaging through people is not certain, the risk of contact with
coronavirus 2019 in droplets from the coughs and sneezes of food handlers or consumers is at risk.
The risk of contact with contaminated coronavirus is spread around objects that use kitchenware
together or during cooking food. The article aims to gather knowledge and measures and regulations
on: (1) Transmission of COVID-19 through food (2) Principles of food sanitation (3) Protection against
COVID-19 guidelines (4) COVID-FREE restaurant setting (5) The incredible Thailand Safety and Health
Administration: SHA (6) Cleaning and disinfecting instructions (7) COVID 19 law enforcement to prevent

the spread of coronavirus 2019 in terms of food service and environmental health management.
Keyword: food sanitation, restaurant, Coronavirus 2019
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Abstract

Pregnancy is a critical stage in the development of life. It is considered a life-changing period for women
in terms of biology, physiology, and adaptation to social roles. The psycho-social perspectives, such as
the change of body image and the adaptation of the maternal role, those metamorphoses affect the
emotions and mentality of pregnant women faced with anxiety, fear, stress, or even negative feelings
towards themselves and the fetus. The maternal role during pregnancy is a mission that pregnant
women must succeed in. Pregnant women and close people have an important role in promoting
and supporting pregnant women to be successful in the maternal role. Therefore, understanding the
developmental tasks and psychosocial state of pregnant women is extremely important to encourage

pregnant women and their families to provide appropriately for their role.

Keywords: Pregnant Women, Psychosocial, Pregnancy
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Abstract

This article aims to present a study and compare the energy saving steamed of steaming rice. Steaming

rice was information for those who are interested in steaming rice and as a career guide. This presented

rice steaming technology, steaming process of rice, equipment used for steaming rice, proper used

of equipment to save energy and time. Calculating the cost of made a decision to a steamed rice

business. Steaming rice was suitable for steaming to obtain large quantities of cooked rice. The size

was suitable for consumption needs. Therefore, it was an alternative to the study to be used as a

guideline for comparing fuel consumption. More efficient and efficient used of wasted heat.

Keywords: steamed rice, energy saving, thermal energy, rice steaming technology
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Abstract

Today’s technology is developing rapidly. This causes organizations or companies to adapt to the
changing situations of Digital Transformation. This is a change in concept by applying technology to an
organization or business to make it interesting and distinctive. especially the service business group
that Users must take into account when choosing a platform to provide services through all types
of communication devices. As a result, these businesses must focus on User Interface design--Ul and
User Experience--UX design. that affects the mood and feel of use, such as choosing the colors in
the design, the font, the placement of data, graphics, and buttons that appear on the screen In order
for the user to be satisfied and motivated to use the platform, it is necessary to bring knowledge of
UX to design the user part of the system and the Ul in making Wireframe, which is the drafting of
various elements that will appear on the screen of each platform. and therefore brought to create
a prototype (prototype) to be designed and tested to achieve the completeness of the screen. Especially in
the E-Commerce business group, the food business group. Transportation business group and Startup
group, which is a business group that focuses on providing services to users through various platforms.
Therefore, it is beneficial for organizations or companies to adopt Ul and UX design issues in platform
development. It is an essential element for any screen design that needs to be studied from UX
through observations, interviews or research. To be able to resolve issues that users or developers,
designers deem that the implementation of the platform does not respond to emotions and feelings
through user behavior. in the application of Ul and UX Developers need to understand the problems
that arise between users and how to keep them happy. It has to be solved and the information presented
in different platforms is easy to use, such as the placement of platform layouts, typography, images,
graphics, use of colors, use of icons and keypads, which can attract a sense of urgency. users to be

satisfied and meet the needs of use.

Keywords: User Interface, User Experience, Ul, UX, Interaction Design
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U529% User Interface--Ul
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retrieved from https://bemyfriend.agency/ux-ui/
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Whnmngldedgesangs wu nsnaduanidss Lo
= = Yo ad o g vig v
deauas visenisldandeauvang Mg ldeu
nsulaiuiiindesnisazdeansanunnigesls wie
T ldvinevls

3. Information Architecture {Jun1sdni3es
Toyaoeraluszuu uaznsdnngudeyalianugnsios
wWielrEldnudddunisdhiadoyaldegnesind wu
nsvunuiaduled

4. Visual Design tuunisiauaninieolin
ANAMUEIBNN ATUNNDIAUTENOY WU N15INN




Awnta N1519a Nslasmsnwslunsuauslraisay

' v

Wiggudilaladg wu nsvidulnngiin

5. Human Computer Interaction Hunns
ponuuUUFauiusseninsyudiunenfiunes saduy
fugrulunisieusniseonuuy UX/UI e e
nsmutuEudusausnsldeuneuiumesiu
52Uy Command Line iAnuese1n dudou auan
fls GUI AfiddY e waznsldeufimsanuuay
Seundetu Taslutagtudnainisiaunegosis
AoLiles

nanlagasUaziiuldin esdusznouiiddiny
483 Ul Design Tlagihlvinnsesnuuudszaunudise
wazlmizauivuszaunisalnsidauesld [y
psAUsznauiddylunsiiauedeya nsuUfdusus
sendnegldau mMsivuesmuievesdiunie q Ty
#1980 BIAUTENBUVINITINAIWIAUS 15143 n15Td
Monwslunisiiaue waziuniseenuuuufduius
sevhanywdiuneuiunes ietudnaniwlunish
Ul Design fInIW 3 @29819n1599NWUUNEN Ul 199
weUnaLAd Krungthai NEXT fitfuinduseundiadu
AldsudisuaznisoonuuuesAUsENa U1 9 gauny
muaglddudaudmiugldau

29AUsZNBU Ul munan Component-Based
Design 711in Ul way UX Jeultlunisesnuuuns
A 4

fg1anT1seankuukaUNALATY vl lesd
¢ A g A | oA v W
91N0IAUsENOUTANTIEA WU & dadnuys wazlenau
$19 9 AN 5

feg19lunnsIng Layout witelsinanedumii
VU fann 6

$981911999NkUU UX-UI Design s 7

o 1 v & I3 L aa
fhegrantuled Wongnai 1iin1seeniuu
WIDNNITAURISIUDIMNT L5905 1NN @ UNYVIBTE

SuasuaguazallungunnuazUsuauna 6an1m 8

AN 3 A2981901580NWUUNLN Ul U09uaUNawntu
Krungthai NEXT

Note. From Application Krungthai NEXT, by MacThai.,

2020, retrieved from http://www.macthai.
com/2020/09/23/krungthai-next/

i

2N 4 asAaUszneau Ul ﬁa ENaN Component-
Based Design

Note. From Ui-design-component-base design, by
Skooldio.com, 2021, retrieved from https://blog.
skooldio.com/ui-design-component -based-design/

H Awrare
— =

2N 5 MIRNILUULBUNALATU 1158 L%Ul‘?iﬁ]( %Wﬂ@ﬂﬂ(ﬂﬁzﬂ@U
Adnflan wiu & fadnus uazlorausing

Note. From Ui-design-component-base design, by
Skooldio.com, 2021, retrieved from https://blog.
skooldio.com/ui-design-component -based-design/

EAU HERITAGE JOURNAL

Vol. 16 No. 2 May-August 2022

Science and Technology



AN 6 N15774 Layout wislinaneifumindu

Note. From Ui-design-component-base design,
by Skooldio.com, 2021, retrieved from https://
blog.skooldio.com/ui-design-component%20

-based-design/

e

AN 7 F19819n158nKkuU Ul Design
Note. From UX-UI Design, by Monmai, n.d., retrieved

from https://www.monmai.net/ux-ui/

a1 8 Fregamtduled Wongnai fiinnseenuuuy
WdensAumiuenns lsausu 7ivn aauiiveuiien
FuasumglavallunjunnuazUsunma

Note. From Wongnia, by Wongnai Media Co., Ltd,

2022, retrieved from https://www.wongnail.com

‘ NIANTIVINTUATINE DA W Te
atuinermansuazinalulad
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U4 16 atiuil 2 Usedudou wuniau-Aamney 2565

N 4-7 aiuiannuddylunmsesniuy
Tunsidudenanaiielvgldauianuiisnelase
nslden fludinesesddsznounisnaien
NSAUAA ASAMUARIBNET NITINFUAIN N3
THleneu viiodusing q finasonsldausumiine
Auled Auueundindu uasliuneueundind megunsel
Smartphones Tablet Computer Wag Laptop ﬁﬁﬂ%
aunsaldnuldegiesimsa vilinisesnwuy Ul

o w °

Design Fa.ludsdrAgdmiunisesniuy

AUFIAYVDY UX Design

UX Design tJuusvaunisaiveldau
\inAuiandendndugiviouinig lun1seeniuy
UX 9fiasaunesAUsenauniazesdUsenauny
Uszaunsalfiaanunsanauaussdenuidnvesld
agiusEAnEN M assUszhu wazdmelad s ulld
(Stevens, 2022) uazdauduniseenuuulszaunisal
flalunisatiuayuanudesnisvesildfisjadiuaii

LY 4 '

duiusseninamdndueitugliuinig

Tumseonuuy UX udunisyadulud
nsadamdnsurfgldnnnguannsaldauuazayn
Aunslgau InenskaunaIuiunIseankuudIuse
Uszanudfld Ul usiiisansegnsaginanudaniuogis

Tnd3aunfilanuunnsnaiy (Berry, 2021)

nanlagaguaziiiulaan UX Design tluns
onuuvUszaumsalfld sunszurumsiliiiieadns
WaRsToue wagnsueuUsraunsaifiduasinnumane
Augliniunislianuuaslsitusing o fannsasuile
HIUNITADUAIN N1SWAAY NTdUNTEA] Wazn1591
38 Ingyjaiunisinanusudunlunuanudenis
YoeliunNesAUsEneUdAysonIseanLuY UX

Design fININ 9




A 9 Fegnsdeuselasiadrmtiueundindy
nseankuulu UX Design

Note. From What is UX Design, by Sahota, 2020,
retrieved from https://uxplanet.org/what-is-ux-
design-bb02fc45abab

aefUszNaUN150RNKUY UX Design el

A1599NUY UX Design il 4 asdusznausil

1. Design Thinking A® N1AALTIDDNLUY
Junszuiunsandilianuddiunisanudla
Tayvnvesdldf e liasiioenuuuinpouauo eIl
ABIN1TVRIH LT ER

2. Service Design Humseenuwuumsnsiiay
huuAnsusmswihtiu Tneassilissraunisalues
fideatodunuioue foadussuuiiussaninm
wazdmnuseiilosiususduauaunszuanms

3. Design Sprint 1Junszutunisifiendla
P iiAntutundnsurivieuimsfioongraiauda
ograduszuu yauiludiuifennusnds lneas
THnanfisdliifuluuday Sprint deudletlymiiin
Ju

4. User Centered Design tJunszuiuns
onuuuiilirnuddyiuglinudumdn lnedldonu
azinfdusanlunsussiliunaniseenLuusuAY

(lconext writer, 2021)

flanw 10 Tun1sldveanseuaunis UX Design

JUNBUNIT UX Design & 4 Junou Al

1. msvhanudlagldanu (understand)
Fadun1s5unszuIunisves UX Design Asnduay
aevianudladiulgm uazaudenisveely

now weaglansuigldidaymezlseginamtagdu
§9ludl Product Tuuniaansavisuddgyminaitule
niedAdgmladelufne agladluimsnzinan

Frandndugingreuidgymliiugldlagndeuaz

g9vu

)

2. Msa¥1andn ol (create) e lataym
vesf{lfazdeaduaniymuazanudosnisveald
fsrinseinazyhanadlafugldauuddsaim
Ansgrilsddunsldau nmsuanstayasie o 189
wanfusl ilelinssiuanufosnisvesyld

3. Mnedey (test) Wutunaun1snnaey

AUl inszagyiliiesn 3t Aisvihanudilauae

A19UUTY ASINNANNABINTVR [Tkaz e Ta

Tonulaasamseld wieandedidgymlmilunislyeu
! dl ¥ A 1
AseEIuRu o lavsell

4. Fumeunn3IeN (iterate) N3Vt uneu
W4 3 JumouiildnaavLn 9NNNsASIHER Nt
e ldudnndmils axUszaumudEaluiui uin
Famniinisuasendndngioanluglday agvilild
Lﬁuﬂm%ﬂaﬁﬂ;ﬂﬁﬁuﬁﬂﬁﬁu Feoraiidaymilual q fideusy
AT LLazmméfaqmsﬁuaa;ﬂ%ﬁ:ﬁiamaLﬂﬁauLLan
9glaue (Pruxus.com, 2020) fl4n W 11 8190159
UX Design U93UTEN Pruxus

S LAYER

UX DESIGN

AN 10 ATEUIUNITVDI UX Design

Note. From UX Design, by Soranapoom,
2020, retrieved from https://www.borntodev.
com/2022/01/04/ux-design
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2N 11 TumauN19911 UX Design ¥89UTEN Pruxus

Note. From UX Process, by Pruxus.com, 2020,
retrieved from https://www.pruxus.com/articles/3-
TUABUNTIIN-Ux-TNNBIANTAITH

#29819n15%1 UX/UI Design fisinnsiUasuntas
nnrsldauvadld

lauduugihveauz WanAussiugivInLg
unfunamuniianssy Uilifuuiagiude
N1508NUUY WANINWIABINITIUTaIWARS 9N
vilnafithuegnsls MdumanaFadilulutumesdpu
wazdanafiumaninlindniam davliihduneny
fuslnaeluafiigndonduisindldgsdis 60% uazman
wrdadtutigmmnidin  desmsfiazimeauzidoma
NYAFAVNEAIYAULDY TUD1LLAUTIVINLALLAA
funsIeAuAn o InssrngeaNzamaiainuInu

HuidedsldyanedufinussyiueilaAndy
EZ Squirt Bottle fivhannnanafin siesenisduuasd
A eSS msuidaminlallimegauAasuuntas
usseimdl leuddensdanngnitvesnunaliuag
asgninimnnazfvainaindelieeauz deima
Fugarionnas

nanlagaglaziiuladin annsaifinwiaziitu
mMswasuUszaumsaivesildanmsidlusiamsoniy
nsdanmnslaudnfas il afutymidderld
ﬁaiuﬁaumamamﬂaamﬁaLLazmmﬁuﬂ'waqNamﬁmfl
KU resfincu el AsuuUanan fousi i
Tgldiinusraunisalluddonisldauluninsdue
Wi Tnenisusulsandlalvifnanumngauiunis
THsvosld Geanansaedurelddn madsuuas
wanSarludnvarilinedlasinnnousiaduase

| U 16 aUuN 2 Uszdifiou wgun1au-damay 2565

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UsvaumsalfldlsTuoenad wardadumsiasuutas
sUdnwalnandneiffidnuazadiofu Wdunuy £2
Squirt Bottle Aenm 12 MsUSUUTImENTueIvIN
woauzomeAlaud

F9819 N1T98NLUUNYLY UX/Ul Design
Reading App #401W 13

AW 12 MsUTuUmanfuesivingeausiiomelaud
nNsIduveEld

Note. From It’s not UX if youre not doing Research,
by Chloeserugend04, 2021, retrieved from https://
en.creativminds.ch/post/it-s-not-ux-if-you-re-not-
doing-research-1

N 13 N1598NL UM UX/UI Design Reading App
Note. From Reading App, by M. Igbal, 2020, retrieved
from https://www.behance.net/gallery/99338383/
Ereader-(reading-app)




AMULANAI9TEKIN9 UX Designer & Ul Designer

Tudufiugru Ul Usgnevluannesddszney
fanuaivinliyanaaunsnldnouiundndul vie
U3n1slé UX msaffuding fio Asiusiayeuiiu fauiusiu
wan T wieuinsiiu 1 lisunduluannuszaunise]
‘ﬁgwmm (Diakunwadee, 2018)

UX sjaiulunnisldnuvesgldiieuddaym
g Ul Jauiniinniuazn1svinauoandn ol
miﬂﬁUﬂﬁﬂmﬁaﬂﬂﬂﬁm% (Diakunwadee, 2018)

nseeniuy UX sjaiuluiiynegieiidana
sensldauvesifld ioudtymdangn WauuIn
WERRLAU TIULMTRauAYALLEN dUN18DNLUY
Ul gjafudiagvinlimihanvesndnfusiuaznisinauy
i Ty 118 unluu uazdoudon UX foynamn
98199IN01MNT N15UINNS T190AT0 WAIRAZAURS”
(Diakunwadee, 2018)

#9879 Human Computer Interaction UX/
Ul fan1w 14

nalagaguaziulein AuLANAIsEEINg
UX/Ul fiidssnefiunnsnsfilunisoonuuy Famn
M3 Ul aziiiufiesdussneunisusnuesszuy Tais
HARdIIULazUINIT wivin UX asiduludiueesnis
ponuuuiieUfduiusfugldnnungAnssunisidau
iieliAnUszaumsaliinssfuanudeanis

AN 14 Human Computer Interaction UX/UI
Note. From What is UX/Ul Design, by Mehvish
Igbal, 2021, retrieved from https://iconext.co.th/
th/2021/07/19/ux-ui-design/

ANEIARY Wireframe

A15%11 Wireframe 1Hugssiduluniseanwiuu

Ul wag UX f9asidudiuivrslussnwuunitinsswas

o

v ' ] . =
PMAAUlATI519999T98 Wireframe 395imnuvisng

De
D

Wireframe (JudaudrAglunisinlasesia
viouvusnwesiules Wsldfunimsaudindinn
voariuledazosnuilusuuuulnu Tagazidulud
Tn59a$19 a3RUsEnaU TEauBenia 9 wazausaiie
vunthiaulest wu doarnu guaw Jusing o usazaiu
Usgnaumsiniegnlsliaissny (Thaibusiness,

2020)

Wireframe fiaandulasesnavoaiuled/
weundeduluniineng q fisevlidunmsarvehm
psaUsznouluNTNIUULeEe o Tunthae wag Ul
agldauegrslsuaslunisnaduudazaaglundilny
Une wWisulaiiowdudunuuresnisimuiniiae

(Rachkorn, 2022) $l90 N 15-16

Wireframe fiauadgylunmsvinlasessdmsu
aufigslaidnla UX design flagtnelidnlanmsvhauues
M3l Wy weundindu uled dsusuundudils
Aeufiizinisasfiesenuwuuliaisnu vievinsdeu

Tanashu fanw 17

nanlagaslaziiuledn Wireframe uns
oonuuulassssiiazyilinsvinuveamthaeiuled
wazileridusing 4 feglumihasanusavanldnseiu
Aiesnsvesfliuasafinyseavsnmlumsldnu

Yot o lunsagnihasluivleduasieundindu
IineuausinudeInsveldliansaldnulang

wagliigsennluyn o unannesuviniinisyih Wireframe

Asun s Na lulgIuas
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AW 15 i1 Wireframe
Note. From Wireframe, by ThaiBusinessSearch, 2020,
retrieved from https://www.thaibusinesssearch.

com/marketing/wireframe/

Crarrarten B o

—

Wout dally pousrte of
ket Faw ared
Fepacliiva, brom Hha
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AN 16 LO/FI Wireframes

Note. From Wireframe Design, by Puwatai, 2020,
retrieved from https://puwatai.medium.com/n13s
d319-wireframe-6f77403702ch

13
=1

Wireframe wualu 3 520U fail

1. Low-Fidelity Wireframes n1si3gulelfe
YUNTLANYNIDUULUTHATY

2. Medium-Fidelity Wireframes in15314
FILULIANN ) %L1

3. High-Fidelity Wireframes #i518az19un
LELDUATI 1IAIMUS A1muA wording Mg 9 19y

TvsafimnulndiAgaiunisidaIuase senn 17

Tool d@1%5Un158519 Wireframe 3

@3 UX Designer flazvhnisada Wireframe
Wedunisndasiadimdedlen Tnefindesieild
&ai (Designil.com, 2021)

1. Prototype tJulusunsusin Wireframe W
YU Windows/MacOS

2. Pencil Project Wsunsuiilddmsunisv
Wireframe

3. Cacoo Web App @93un1sv1 Diagram
Wireframe ooulauldaulans uadrdaniilunng
91U

4. JumpChart Web App @w5uiin Wireframe
Online T¥W3usg1AnnTN

5. FrameBox L1 Web Appliction fvang
dnsun15vin Wireframe oouladldnSuazanunsads
liugnAnlaviug

6. IPlotz 1u Web Application @sunns
4519 Wireframe soulaufifdduldaulans ussia
nin sl

7. WireframeCC 1Ju Web Application
dwiurh Wireframe fivieaunn Desktop Tablet wag
Mobile

Wireframe tool wugidiniuany UX/UI
1. Muqups
. ProtoPie
. Mockflow

. Pidoco

2

3

a

5. Balsamiq
6. FluidUl
7. UXpin

8. Gliffy

9. Lucidchart
10. Proto.io
11. Miro

12. Framer

13. Mockplus
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nanlagazUaziiuladn n13asne Wireframe

a a

fdmiedeatu Ul way UX wmsnzidunisesnuuy

=

Wisvnsnaaeuiunguyliau Nasiinaseeisual
warANN3Anveldla wazduliinIesdiefianunsald
W3lunswWaun Wireframe Tvifiusgansam

Tusunsudnsuniseanuuu UI/UX

Yagtuiinsldlusunsudmsunisesnuuy
UI/UX dpgdnediaumvainvaieduey fuunanvlesy
AassnsiaunazReululunisldau Tnvdulngy

TUswnsuntnesnwuy UI/UX Tad1usuniswaiun

o
v A

WWusuuu (Prototype) fifail

Figma tJulUsunsufifinisyiauuuy Web-
based wievnegaguusiuiundn anunsavih Software
Prototype fileanwuuntiiainisldau oW
f7lUsinsy (Aoranuch, 2020)

Sketch Wulusunsuiifilidmsunisesnuuy
Interface newnmziiedasdionmsiinufiasuiu ndeu
v Plugin 110318 W Sketch s995UL@W1E Mac OS
Wity

Adobe XD Tusunsulutaioves Adobe v

¥ '
= A

JULNeeaNLUU UX wag Ul aunsasulvantndanule

Miuiuazausanaaauldu Prototype 1o

Zeplin \Julusunsuiienlildaugiu Sketch
ausaadanudledliiuiniauild Weeain
Zeplin #N1538YA1UNYINITIAING0IAUTTENOY

| & . Y] ¢ A Al
Nnegralu Pixel wazdsanunsassyroud wsoad

Hype TUsunsud1m5UN15a3519 Interactive
Website adnefiu Adobe After Effect anunsatingu
Auledlauazdaseesu HTML5 (NB Digital, 2020)

f9819 tUsknsuNUneankuy UI/UX 19
dmsunmaiaundudunuy (prototype) waztagli

18MONITDBNLUUAININ 18

AN 17 3 Level Wireframes

Note. From Wireframe Design, by IconextWriter,
2021, retrieved from https://iconext.co.th/
th/2021/11/26/wireframe/

Sketch

Figma XD

18 desilefivaeliinesenisesnuuy

Note. From Software-review/sketch-figma-adobe-xd,
by E. Rachkorn, 2022, retrieved from https://
thegrowthmaster.com/software-review/sketch-

figma-adobe-xd

d3d

9

a

nanlagaguaziiuladn Tunisih UVUX @
anudrdndliiAnnsuasuudaddunisimuinie
nspenuuunAnfusinevinisuasSuiufiugiu
vasmseonwuurtnAUled Buueundindu uazluuie
woUnAR Banseenuuulagld U/UX Sunssuiums
asnsihanuremithasuazlasaisnglusyuu e
wana e o) evilmAnnsUfANuSIIREWse
Usrauiug ity Tngo1ainiseilsdseadusenaud
d1AgyeIn15Yin UI/UX
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ggnurIunanosy n1slduveunannasy
wagn13119sdUsEnavTendenluunanody flfas
Tianuddydusudu 9 lesainnisliausiiugunsal
doansvesglilutlagtulinarogiuunansiesuiman
Huroudreuu Wy Social Media E-Sport &3zt
Tansliauddglunisesniuu Ul Design Lay
UX Design Wu & fidnus a1 Ui Uagdewnuviiaes
1A59a5196179 9 VUNT198 3N INTINTVBIDIAUTENDU
lunihae agviliiAnnisfsgalingugnAvsengs
Alédnanldeufisanty sufannsilddldiae
Uszaunsadlu 9 AdnTuszunamsnusiunies
wazunanrlosudng 9 Jsanusaiildnszuiunisves
13 Ul Design wag UX Design uaaelunisianis
warfid0s01@un139in Wireframe fiduindaile
darglunisesnuuulasesisveninaeaig q fendu
nsldu fezdsuaienimidnvesdly wiuldaind
nsUsuUseudon1sving WelhiAanaidsuuasi
N3¥UIUNITMIU4 Ul Design ke UX Design &9
Hududfyfiazdmasionnsualuasauidnseming

st 1wy M5l Facebook Midlungugsiamasinu
nslusmsigldnninemnedianudenisidauey
naenawazdsnadu Social Media Aildsumudeu
Tuszudiu 9 Jadtuldann Ul Desien wavUX Design
finna Facebook ldavituanunseldauldineuas
Lugudou swwdsesrusznaunsluvesinannosy
T uleine ﬁﬁaﬁ;mﬁﬂé’mmmiaammu Ul Design
ez UX Design

ety AUEIAYUDY Ul hay UX F9d9Ha
eo1TualuazANIAN Ve I uuNanHaTIA1e 9
Larfganiunisaldagiiuiiialsnszuialain-19
vilinnsnuiludszmdlnedinsvasundassuuuy
n3Founsaeuuuueaulatl udlwanvesuisesdu
Aun1sieunisaeulugluuveeulad o1vazdalud
unaslosulafidanumnzanfusuiuunisEeu
nsaeululsemalnenuanysal wininsIeuN
Pgiamunanesuiiieeenuuudmiudin a199e
WunisihesrUsznevvesniseenuuy Ul wag UX
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Ul Design wag UX Design iialiiinUszansnnly
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Abstract

Cannabis is a natural herb of which the main psychoactive constituent, delta-9-tetra hydrocannabinol
(A9-THC) could be associated to the manner of unnatural death, especially when co-administration
with other psychoactive substances. After administration of cannabis, THC will be changed to the
metabolite (THC-COOH) which is detectable in urine. This study aims to investigate the incidence
of cannabis metabolite detection in urine and to investigate the association between the findings
of cannabis metabolite or cannabis metabolite with other substances and the manner of unnatural
death in postmortem cases. These corpses were autopsied at the Institute of Forensic Medicine, Police
General Hospital during January 1, 2015-June 2, 2020. The result revealed 219 cases of positive THC-COOH in
urine samples from the total of 18541 cases (1.18%). The incidence was prominent in male (94.98%),
Thai nationality (81.74%) with ages between 20 to 40 years old (40.18%). Manners of death of these
corpses were mostly undetermined (47.94%), followed by accident (41.10%). Using Pearson Chi-square
and Cramer’V, it was shown that there was a very weak association between cannabis use and manner of
unnatural death. The association was very strong between pattern of cannabis use (single or combination
with other psychotropic substances) and manner of unnatural death. This study provides preliminary
data indicating the tendency that administration of cannabis especially as co-administration of cannabis
with other psychoactive substances may associate to the unnatural death. Further investigation is

suggested to confirm the information for considering cannabis use in the future.

Keywords: Cannabis, manner of death, postmortem
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Abstract

This research is action research. The objectives are (1) to assess the safety risk management of human
factors in flight operations with the Royal Thai Air Force Vertical Take-off and Landing Solar Power UAV
according to the standards of the International Civil Aviation Organization and (2) to design best practices
for human factors in the safety risk management of the Royal Thai Air Force Vertical Take-off and Landing
Solar Power UAV. This research employed methods of conducting research in conjunction with research
and development projects of the Vertical Take-off and Landing Solar Power UAV of Navaminda Kasatriyadhiraj
Royal Air Force Academy according to the NATO Standard AEP-83 Light Unmanned Aircraft Systems
Airworthiness Requirements in the topic of safety risk management by studying concepts, theories, and
related research and conducting analysis, evaluation, and designing best practices. The results of this
research provide pilots with good risk mitigation best practices for controlling and preventing human
error in various fields and conducting operational audits, including a preliminary preparation checklist
for pilots and a minimum equipment list for pilots. The researcher took the Preliminary Preparation
Checklist for Pilot and the Minimum Equipment List for Pilot to teach pilots and to have pilots test the
use of 10 times and found that the Royal Thai Air Force Vertical Take-off and Landing Solar Power UAV
can operate safely 10 times (100%).

Keywords: safety risk management, UAV, human factor
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Airforce, 2021) Tudoft 7 mssunasmssuilsfvegng
w3eAse wazddiusaulunistesiugimme Feduidle
omAsEAutuiuame g uaiefingasng

Ya o

dSanendugidesiunisoonuuuuiny fOATA
iz‘m'Nf]ﬁwqwéuaxammmul%u%’uﬁuaww
Aandsruuaseniindiu fwerilfenieeuliaudy
?Tuawwﬁqwé’wmLmeﬁms‘fmmiaﬂcﬁﬁ’amﬂﬁmu

wnsgrunstusaglasuanuauaisiueinie
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o 3 a v
209UILAIANITIY

1. tiien1suszufiun1suinisaanudes
Anuvaendevesdaduuyudlunisufiinisdudiu
ormaguldautuiuamispandsnunaseniing
YBINBIINBINIARIUNINTFINBIANTITNISTUNALT DY
I TLNA

2. \ileranuiuukwiIvURnsavesladayuely
N5UTMIANNEsIANUaenievateINme Ul

v '
v =2 a

FUIUAINIIAINF I ULEIDN NG VDINDINNDINA

= ¥

KUIRANG B NLAEIVDY

MO NMANITARDINAGURLWR (5M Model)
E.A. Jerome (1976, as cited in Wells & Rodrigues,
2003) laiaungudanvanisineinieg e uas
dnldnisiiaseianvgmanyeinisiineiniaeuy
oURmg laedmunadadefidinadeniniinenia
guRnUsEnauAle 5 a1u laun (1) uywd (man)
(2) 1309313 (machine) (3) an1muwandox (medium)
(4) 71573 (mission) wag (5) N1SUINITIANIT
(

management) AININ 2

AUAANaInvaINyEdlun1sdu

ANURANA1AYDIUYYE (human error) Ny

84 wensaliiindugufeItestunsnssvimiely
o Y o a wva < o 4 a wva 1o &

nsviweuiRnulunavilinisuifaulidnsa
muTnguszase (Wells & Rodrigues, 2003)

awrnMslunaieussnasunA (ntemational
Civil Aviation Organization, 2012) NA1737 ANWaY
WOANITUVDIAURANA1AVBINYWE (human error)
Tunsvihauiduanmelinisujofnulidszauang
°o & v ' < £ !
d159ld anunsauuseanidu 4 wuu laun

1. pswdanae (slips) flo AnuiRanainiin
MnANuSveUftReudsluTvnriarlallddila
nszah usgeTenduininduldiosaranusau o
adld Wy nsvidadunounsufiRey




2. N1383 (lapses) Av AURANAIALAADIN
mnudwesufsRnudsludiizouduasltansa
nszvhauduneunsURTRmuLE Inglallidlanseyi
wazlaiSirinindianann W nsldnseiniuuau

3. n3¥ifAn (mistakes) Ao AMRAWAAT
\Ainannausslansgyivesufifauuaglagi
Lﬁumiﬂixﬁwﬁhjgﬂé{m widnindunisnszeii
gndeuaziludunseuin nsiinaiunsawdale 2
Uszian lawn

3.1 nsviAaAalutuveinisldngunue
(rule based) Ao N1l langnistusazszileuis
N1sUURNaY 9 ageEne

4

3.2 nrsdifaAaludualug iugiu
(knowledge based) filo n1siAMALNITTUSLY
wouuFerinauifiuntsuludiuiy

4. 3l (violation) A AuRiamaad
Annamudslanssyhuesu iR Inedufin
Livimungunaeissideuisnsuifen waziini
Aedadusunsennitaruianaineiindu o

L= TR

Humbsir of accidents

= oM R @ @

2 1 Jadgannenisinagu@imgues U.S. Hunter

Note. From A summary of unmanned aircraft accident/incident data (p.5), by K. W. Williams, 2004,

retrieved from https://www.researchgate.net/publication/235144954

11319 1

718821880 Y09UT8NY e YaIN 151NN UAYEY Hunter

Issue Number Percent
Pilot-In-Command 1 7%
Alerts and Alarms 2 13%
Display Design 1 7%
External Pilot Landing Error 7 47%
External Pilot Takeoff Error 3 20%
Procedural Error 3 20%

Note. From A Summary of Unmanned Aircraft Accident/Incident Data (p.5), by K. W. Williams, 2004,

retrieved from https://www.researchgate.net/publication/235144954
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Management

AN 2 Nuiannnnisiine1niagUaiug (5M Model)

Note. From Commercial aviation safety (p. 141), by A. T. Wells and C. C. Rodrigues, 2003, New York:

McGraw-Hill.

N15USWITANLE-IANUARAAY (safety risk

management)

DN IMIUUNAEUTPNSU WA (Intemational
Civil Aviation Organization, 2012) Na1111 ANNUasnne
(safety) wuneds an1zfidaudululsfiendu
JunTIEsioyAna nIeANdEMesenINdduanas

o a

a ) PP Y] Y A o ' v
widskarsnu i nsesunvausulansaninin laela

[

HTUNTEUINTIEYSUATIBUAENITUTINIAIA LS
ANNUaandY

gunT18 (hazard) vanedis anumsaivsedng
AfdnenmlunisieliAnnndedin msuinidude
yAAa ANIEENesagUnsaivelaseaie n1gayde
Yan viensananuasolunsufani

AudsIrUUaonde (safety risk) w8
mndululduazaruguuseiiaianisalliveanadi
puvienadnsandunseiifed

MsunsasdsseuUaende (safety risk
rmanagement) w883 nszUIUNSTIUNITUIINT
Fansleuidesanas vieanuanszvuaudeyig
nnanadedieglusyiuisensuld

NsrUUNNTUIMSAMILAIAUADA A
(the process of safety risk management) & 5 Funeu
leiun

1. M352YduUnT1Y (hazard identification)
B9 NMSHALNANLITNSTIUTIdRYanNUaensiY
Wesu Anulaeadelein uagAuUaonieilennn

nsallunIsmounsy

)
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2. mylaszdanuiiasiduresrnudes
(risk analysis probability) nunefis lenianieaud
yassunTeiiiinasorulasnievionadnsiiotain
Tu

3. ﬂ1i‘imeﬁmm;umwaamwL?iaﬂ (risk
analysis severity) M09 YBUUAUDIAULAENY
ﬁam,ﬁm%uaemaumqamaé’mﬂuwaﬁuLﬁaqmmﬂ

duUnTETEY

4. N3UTLIUANULENLAZALNUNIU (risk
assessment and tolerability) w188 n1sUTENIa
nanuUnaziduvesALLEe (risk probability) way

5 . A 9
AUTULIIVBIAULEEY (risk severity) LialoAlawn
= a = 1 o .
Fan15UsTIlUAULELIRUAIINUaRANY (safety risk
assessment) ANFTTN 2 LAZANUNUNUFDAULEES

AuALUaeniY (safety risk tolerability) #enw 3

dloldnaninanse 2 nMsuszfiuanuides
AuANUaendY (safety risk assessment) waal
thdoyaluldlufiasananumumuseaaudeiny
ANUasnny (safety risk tolerability) fan1n 3

5. N13AIVANUIOUIIIMIAMILALY (risk
control or mitigation) #1884 miﬁ%ﬁumim‘uqu
vidoanseiuaudssiuauUaendtlegluseiu
fanunsaseniuls Tnsfindnnisnouausninudes
3 Usens 1dun (1) nsmdnides (avoidance) viang
fe madudunisenidnnsuiinunisiu illesan
arudssmnulasadedinnnidssleviveinisufon




UN150U (2) N138ma3 (reduction) ¥N1883 158N
auivesn sUfuRnunsdu viensduiunisan
AVDINATIANLLIvBIAILABIALUeRSY (3)
NM3UUALEN (segregation) wanedia n1sdudunisifie
LENRANTENUVDIANABIANUaeRSY nioadns
syuvdnselasiu

LUINNENTSTIATIZIHANAVN4 (the barrier analysis

approach)

Oakley (2012) NA17I1 WUINIAITIATIEH
Fafiawans Usenaudie Sumsie Asavane wazdh
Uy %ﬂﬁ@ﬂﬁﬂﬁizqﬁumw (hazard identification)
waziilmvune (target) waznisad1edsinuans (barrier)
dmsumstdasiulalldsunsie (hazard) indufuii
wuY (AN 4)

WaAMIUNITIATIZIAINN 4 LAEAINUA

A9INAVININUBUATIUAIUNITUSIITIANTT bAA

1. MsMuuatunaunIsURURIY n3ouu?

=%
. NMINNOUTY
. MsmAuguan1syineu

2
3
4. Ms@nsododns
5. ANFINNLNUAITNNY
6

- N 3eiEularNINTINNTYINIU

pnaguliauduluaamnehandsaunasanding
YBINBINNBINA

p1n1Ag ulIAuTyY (Unmanned Aerial
Vehicles-—-UAV) Ais 81magufiiiinguszasdiiions
Ufumn1stu Ineldiindueguueinimeiuy

meAslEruuTuammehmdsnusaeiiog
Y84n0INeINIA (A 5) dannuainisadulauiu 2
lus thndniniigelunisistu 15 Alansu lng
oA uldpuduiiiidnvasiiddy fe (1) A
mmm‘lumsﬂ;‘jﬁﬁmiﬁu%ﬁuLLasaqmﬁaum%'aaﬁu
v (multi rotor) (2) MsuftRnistulstuuae
asawlagldiuiilaiun

syuumIuANNISTU (flight control system)
vosarnasuliaudundiuuaeingauamis
ﬁaamiauzquwmuﬁuﬁw Tusideladenlassuu
AIUANNISTUNIEYY (commercial flight control
system) fiflanudedelduazlasunsoansuludiu
M IUarNMIURURNTST neTuNuraNISyuanIn 6
lngszuunIuAun15UuY (flight control system) agtiiAn
PnEees (Sensors) wazsusds (Uplink command)
mﬂamﬁmmmmﬂﬁuﬁu (ground control station)
fiderunieszuudeans (communication system)
wUszananawardeindsliszuuitutedu (control
surface) wazsrULNaLAasTuLAdeu (propulsion
systern) @enaaesszuuiinisinausaufuiieldd
omAslEaudundsnuuasenindtuamanasiing
Ujtanstulunafiamnsiidesnis

nuideiieades

Asaf Degani iaig Earl L. Wiener (Degani and
Wiener, 1993) Anw13dy o9 s18n1msIadeues
Undu: wuIRn NMseenuUY warn1sidau Kan1TIdY
wui1 s1ensaTaaeuiesduiolndusingiuves
WInsgIukazAINlaanieveetndulas ey
AuRananntadouyed danslinuilivnga
Y89718N159TIVE0U Laggnison15Tuazgneneisdd

o o A

Juladeddyidmanogifimamaasesiu

Barazandeh (2012) finw13de 3es nénnns
LazluMeTiAgdesiuMIsaNLULTIENINTIEDY
wazdsnisvineuluiiestdndu nan1533enudn N9
s19n150TeaeuUnd AnUndnazgnidudunisly
asfandnvesgnide TasgURvnuaziumnisaliiie
sﬁumm,na*ﬁLﬁmmnmiﬂﬁﬁammwamimmaauﬁ
Lsignéas

NIDULUIAANITIVY

1. {Adelauszendunnnnguiannnnisie
91n17QURALYA (5M Model) vas E.A. Jerome (1976,
as cited in Wells & Rodrigues, 2003) Lagn11n
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Fudsiidne 2 duds Ao (1) Jadeuyud (human  Oakley (2012) wdLiiuni1soonuuULUIUGTATIA
factor) way (2) emAsuliauty (UAV) Tasnis  vesifadouyudlunisumsauidsinnulasnds
yhaumfuresiaesudsivvdmanuvaeads  vesemimsliaudviuamsimdanuuaseiing
vesonAsuliautulun1sujianisiu YBINDIVINDINA

2. {AfeldiuwnAn S oM ing e
A9fiAvane (the barrier analysis approach) U84

A1919 2
N15UsedUAIEEN 1UA1INUADAAY (safety risk assessment)

aanazduvasaandes AUTULTIYDIAUEB (risk severity)

(risk probability) fenUf, A 9unIe, B w0, C e, D laidAny, E
Ueg, 5 5D 5E
Jundaasn, 4 4c ilp) 4E

laiunAnty, 3 3C
Tz duldle, 2 2A 2C
Tiiulonafiaziie, 1 1A

Note. From Safety Management Manual (SMM) (3rd ed.) (p.39), by International Civil Aviation Organization,

2012, retrieved from https://www.icao.int/sam/documents/rst-smsssp-13/smm_3rd_ed_advance.pdf

[ !ltg 1o/ §
5 gausulATURIAUNITUTIINIAULEBS

ANLEEIUIUNAS

AN 3 AUNUIUR AL AR uANUaenY (Safety risk tolerability)
Note. From Safety Management Manual (SMM) (3rd ed.) (p.39), by International Civil Aviation Organization,

2012, retrieved from https://www.icao.int/sam/documents/rst-smsssp-13/smm_3rd ed advance.pdf

—

HAZARDS

—

|:-n—-:-h-|

AN 4 LLUW]’NmﬁmeﬁEg‘Uaiiﬂ (the barrier analysis approach)
Note. From Accident investigation techniques (p.94), by J. S. Oakley, 2012, Illinois: American society

of safety professionals.
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A | Graond conbeal station arstem
-] 7

&

1ag, i

s

TERRE

Proguiliion System

L BT
—=0

P SOLAR X

e LT
o 11

e o)

1

3 2

AN 5 91NASIU LS AUTUTURINIIRINE I ULEID AR UDINDIVIND N A

Sensors

Control surface

Flight Control
System

7

\
/

Uplink Command

Propulsion system

NN 6 LLNuﬁQSWUﬂ’JUQumﬁu (Flight Control System)

YAUWAITUIIY

n133%eisauiulasensidouaswaun
armaguldauduuamisnandeunasenfing
1oeduoulniIuiie Ao N1TATIVADUAIIUNS 0L
vaso1n g UlEAuduiuamRmdsuLaeniing
(readiness for fight) mmzﬂﬁﬂ’ﬁmimﬂﬁuau (ground
operation) feunsufRnisdusingu fseneeu
FauduintiinsufoRasfanianms (military
mission) wagn1sUfoRnisuluaiuiinisms

(military zone)

A5n13ALUN15IY

n9ifeasaidunsisudaufiinng (action
research) LagAlLlun1939u5mAUlATINTITLaY
W reBaututua s md s indues
T5eSguweizoa N ANIuINERZe51Y MULIRTEIY
994 NATO Standard AEP-83 Light Unmanned Aircraft
Systems Airworthiness Requirements Tuhdensusms
audeInuasnde STunounisanduns Kl

1. Anwuunfn nwud wazauideiiieites
AAUNITIATIEA Lagn1sUSEUAITUSHISAIY
\dosanaasndevestaduyudlunsufiinistu
FusnmaguldAuduTuamIaR ndsauLaefing
YBINDWINDINANUNINTFINDIANITNTTUNAISOU
8UI19UTLNA
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2. dnausuuujUanavesladeuywdluns
UImsanudesnnulasndeveseiniaguliaudy
YUAINPINFIN LA TR vaInineIniea

NAN1SIY

1. {idphdunsesulafenyudlunisuon
U Usenauie (1) Msndaman (2) msdu (3) mavinfia
(@) M3y Temssnandidiuiu 3 vihw uagandunis
aunungy (focus group) lun1suseiiiunisuinsg
AnuABanadan fovestadenyudlunisufoa
nslutuomesnuliutuiuameamdsnuaeting
YBINBWINDINIARINNINTFIUBIANITNISTUNATOU
sEniUsena uazasunanisuseidiulafanisn 3

foyaannins1s 3 wuh mudssaaaendte
vosUadeuyudlunmsuiinsduduernmaeuliauty
Juaansfandsauuasenfingvaanasineniana
1IM3gU0ANINTTUNASUTENINIUTEMAYNATY
(Mandanas n3du N19vinAn wagnnadi) S
nuynueAUAssTuAIasafueglusyiuam
Foegs (veusulale) GsagsilinisufuRnstulad
Aulaensiy

SeufAfodoaidiumsusanarindes risk
mitigation) I¥egluszdius (seniuls) e lin1sufoa
nstusernulasniouazanunsonsiadeuld ingly
WWIANUANUBY Oakley (2012) luwuinen1sinses
AafAvI9 (the barrier analysis approach) lagnns
ponLUULUJURTRvean15UFURNU (checklist)

2. MseonkuuwIUfUanavestadeuywdly
MIUsTNIANEIAURenseraseNFe Ll SRl

YUAINNIAINAINULAI NI UDINDIINDINA

A AN TUTENAINANT N 3 Uaganiiiuns
Sudfleduinidegesnuuunazaieomeasuliaudu
Tunseenuuuinufiaffveseneeuliauiuiu
aamﬁmé’amumqmﬁmémmsmsﬂﬁﬁamsmﬂﬁyu
#u (ground operation) Wifutindu (pilot) iieldlu

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad
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nsmuAskazlesiuAURnaIRTaIyEdlumUse
wazAndunisnsraaeunsufuiRnu laun s1en1s
prrameunReIsununseudosiudmiutndu
(preliminary preparation checklist for pilot) 74611514
4 wagsren1sgunsaidusiidmsuiindu (minimum
equipment list for pilot) #4A1519 5

M5l uuFURTAve st aduuywdlunis
Uisaandssnnutasnfevesenaeuliaudy
Juawnshmdsnuuasorfinduasnosinarmelunis
YR fduneu Taun

(1)":Jﬁ’m’iﬁ’lLﬁ‘Uﬂﬁ‘U'ﬁ%ﬂa‘ULLazaW;léﬂQUﬂiﬁj
A3 9 vasonFeuliAuTy Tilaunsaun1sufus

n150U (readiness to operation) mm@jﬁam‘iﬂ’izﬂau
wazAnsagunsal

(2) dnduiRnusensnsIvdounswsel
ANNSEULUBIRUEMSUTINTU (preliminary preparation
checklist for pilot) A3019149 4

(3) UnTunI3980UNIUIIENITATITEDY
nswrsenmawsendoiudmsuindu (preliminary
preparation checklist for pilot) kagwui1 518013
Fananideniensufonsldauysal dafulvindu
ﬁmmn'ﬁ']EJmiqUniai%v’w?wﬁm%’Uﬁﬂﬁu (minimum
equipment list for pilot) w374 5 iiefiazsndula
onasuliaudu Ianunseulunisujianisiu

eIy

3. NANISNAABUNIS MU IENITASIVADU
ANSASEUANUNS DULUBIAUFUSULNTY hars18nIg
gunsaltuddmsutindu

YA v o

HI3811918NIRTIVEOUNSINTUAIINS Y
\esdudmsutndy LLaxiwﬂflquﬂsaJ%y’uﬁ’]ﬁm%’u
#ndu Wasutnduernaeuliauduiuamisia
niuwaseinglvisianusanudila wagliindu
neadeunsliarn $1uau 10 Ay w1 ernaely
muﬁﬁ’uéﬁuaqmq?iawé’muLmeﬁmsﬁmmsaUﬁﬁ’amu

A8ANUUaBnANY 31U 10 AT (100%)




n15anUsI8Na

AaTenAaoun1sldaIueITIeNITNTIvERY
nawdeunundeudesiudmiuindu wagsonis
gunsaituidmsutindu wud1 enimewliaudy
ﬁuamﬁnwé’mmLLmmﬁmémmaaﬂﬁﬁamué’w
anuvaondy $1uru 100% TFedenndosiy 1Ay
94 Asaf Degani e Earl L. Wiener (Degani and
Wiener, 1993) l¢ifnwnuin siemsnsiaaeuleiosu
forlunngureunmnspiunuvasnde waztosiu
Auiana1nndadenyudle uavasnndesiuiy
Fev04 Barazandeh (2012) la@nwidenudn n15vh
s1ensnsRaeuUnd AnUnduazaniduidunisly
ashamdnuesgnide TasetAmauazivgnisaliiiia
JumnuefitinainnisufiRsienisnsaaoud
lLaigndes

1319 3

Gl

9

nseenLuuLIUfTATIAvestadoayuslu
MsUIMsedssauUasnieveseiniag1uly
pudutuasIRmdsnunaeingresnesineinie
AINNINITFIUDIANINTTUNA S OUTENINUTEMAYE
nsuftRnsmedudulituindwielilunisnuau
wardoafuauianaInveduyuwdluduig 9 uag
ALliuN13ATIREaUANUNTaNTINITURURMU Taun
emsaTadeunamisunumiomesfudmiu

v a

ndu wagsrenisaunsaltusmdmsuintu

WaNITUsHduNITUINISAIIUGENA 1IN YRN8 YT deuy e lunIsUfUAn s TuiveInIaeulsauTuTuas

NNGINAITUUAID TN YBINITWEIN AN IUNINTFIUBNANTNITTUNATOUTENIWNUTENA

o o v o a wva a o o X
ﬂ'i%U’J‘lJﬂ'lj‘UiW]iﬂ’J']ﬁJLﬁ‘c‘ls‘lﬂ'J’laJ‘iJaa(’mEl‘lla\ﬁh%EJSJL;UEﬂumi‘iJgUGlmi‘uunUa'm'lﬂ‘él’]u‘l%'ﬂu%Uﬂlua\‘i
MININAINULEAID1TINGVDINDWINDINANINNINTFIUBIANINITTUNAIZDUTTWI 19U TN

UATY QUETRHIAY sTUUNISUUR  N199ineIuves MsUsEEiy ANNUNIUGD
nsUseiiiu QYERREDE sTUUMIUUR  Adnadeednuy AULEEY
AR n1381594 anuUaande  duaMaaeasiy
AuUaanY NAUVRNAIN
N1991191UVBY
53UUN1SUGUR
N15815949
1. MINALHAD 3A - - 3A GRRIGENGR
2. N3Au 3A - - 3A AULEEEN
3. MR 3A - - 3A ALLEEEN
4. N3y 3A - - 3A AULEEEN
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M99 4
598N 5990 UN ISR SEUAIIUNTas Tavaua s ua Ty (Preliminary preparation checklist for pilot)

Preliminary preparation checklist for pilot

ﬁ.’.ﬁ— Vertical takeoff and landing solar power UAV ﬁ.’%

1. Set up and Calibration ..o Check condition

2. Loading firmware

2.1 Connect autopilot tO COMPULET.....coiiiiiii Check condition
2.2 SeleCt the COMPOIT .. Check condition
2.3 INSTALL AIFMWAIE ... Check condition
3. Connect mission planner to autopilot Check condition

4. Basic hardware calibration and parameter setting

4.1 Frame class and type configuration........ccco.oeeeoieriirnieieieeeeeee e Check condition
4.2 QUADPLANE parameter SETUPD .. i Check condition
4.3 Calibrate the accelerometer. ... Check condition
4.4 Compass Calibration.........cc e Check condition
4.5 Radio control calibration........ccciicrieee s Check condition
4.6 Electronic speed controller (ESC) calibration.........ccoceverveinrierirecneinnnnne, Check condition

4.7 Flisht modes

B.7.1 AUTO MOA@ ittt Check condition
0.7.2 QSTABILIZE MOAE@...eiiiiiiiieie et Check condition
4.7.3 QHOVER MOAE .ttt Check condition
A.7.4 QLOITER MOQE ittt Check condition
0.7.5 QLAND MNOAE. ..ottt Check condition
B.7.6 QTRL MOAE .ttt Check condition
4.8 The cube power module voltage calibration ..o, Check condition
4.9 Connect POWET MOTULE ...t Check condition
4.10 Battery monitor calibration ... Check condition
4.11 Battery monitor 2 calibration ... Check condition
4.12 Display battery monitor 2 voltage on HUD ..o, Check condition
4.13 Calibrate the airspeed SENSOI ... Check condition

Preliminary preparation checklist for pilot (VTOL UAV)
Issue 01: Date 1 July 2021
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M99 5
$18n159UNsITUAITIMS U T (Minimum equipment list for pilot)

Minimum equipment list for pilot
. Vertical takeoff and landing solar power UAV .

1. Set up and calibration Failure No dispatch

2. Loading firmware

2.1 Connect autopilot to computer Failure No dispatch
2.2 Select the comport Failure No dispatch
2.3 Install firmware Failure No dispatch
3. Connect mission planner to autopilot Failure No dispatch

4. Basic hardware calibration and parameter setting

4.1 Frame class and type configuration Failure No dispatch
4.2 QUADPLANE parameter setup Failure No dispatch
4.3 Calibrate the accelerometer Failure No dispatch
4.4 Compass calibration Failure No dispatch
4.5 Radio control calibration Failure No dispatch
4.6 Electronic speed controller (ESC) calibration Failure No dispatch

4.7 Flight modes

4.7.1 Auto mode Failure No dispatch
4.7.2 QSTABILIZE mode Failure No dispatch
4.7.3 QHOVER mode Failure No dispatch
4.7.4 QLOITER mode Failure No dispatch
4.7.5 QLAND mode Failure No dispatch
4.7.6 QTRL mode Failure No dispatch
4.8 The cube power module voltage calibration Failure No dispatch
4.9 Connect power module Failure No dispatch
4.10 Battery monitor calibration Failure No dispatch
4.11 Battery monitor 2 calibration Failure No dispatch
4.12 Display battery monitor 2 voltage on HUD Failure No dispatch
4.13 Calibrate the airspeed sensor Failure No dispatch

Minimum equipment list for pilot (VTOL UAV): Issue 01: Date 1 July 2021
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1. 9ensasedeunswisAan o dosi
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Abstract

The goals of this experimental research are to compare the different methods for producing moringa
seeds using a hot-air oven and a freezedryer, as well as to investigate the effect of scavenging free
radicals using the DPPH assay. The last objective was to find out if the product satisfied the customer.
Experimenting with hot-air baked and freeze-dried moringa seeds yielded more appealing color and
smell. The result from baking with hot air was that the color of moringa seeds turned blown, the smell
was sweet, but the seed’s body was not in perfect shape when as frozen moringa seeds turned green.
The smell was the same as before as the seed was not broken. The next step, the 95% ethanolic
extract, is then tested for scanvening of the free radicals by using the DPPH assay. The DPPH radical
scavenging activity of hot-air baked moringa seeds was 50.23, 68.02, and 70.68 percent, respectively,
with an IC50 of 182.71 ¢/ml for the extract concentrated at 250, 500, and 700 ¢/ml. The DPPH radical
scavenging activity of frozen moringa seeds was 50.98, 56.12, and 61.08 percent, respectively, which
means the IC50 was 200.00 ¢/ml. This extract from hot-air dried moringa seeds caused scavenging of
the free radicals better than the frozen ones. From the satisfaction test, color, smell, and flavor differences
between two formulas of moringa seed tea were found to be impressive. Consumers were impressed
by the hot-air baked powder of moringa seed tea (80%) mixed with pandan leaves (20%). The satisfaction

with color is about 4. The satisfaction with smell is about 3.97 and taste is about 3.97.

Keyword: Moringa, how to test the effect of free radicals by using DPPH assay, Antioxidants
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Abstract

This is experimental research. The objective is to study the effects of skin rejuvenation with lotions containing
reishi extract among people with dry skin problems to compare moisture before and after the use of the
product. They explored the satisfaction after using the product and studied the relationship between
moisturizing value and post-product satisfaction in Pathum Thani with the healthy skin of 30 people.
The method of the experiment was to extract important substances from reishi mushrooms by fermenting
them with ethyl alcohol (95%) for 14 days and evaporating the solvent with a rotating evaporator. Then
the researcher developed a lotion product containing reishi extract. A single-blind control study of skin
rejuvenation efficacy and product satisfaction in dry skin Questionnaire data includes percentages, averages,
standard deviations, P-values, paired samples, and T-Test statistics. The results showed that after 2
weeks and 4 weeks of using a lotion containing reishi mushroom extracts, the average skin hydration was
restored and the standard deviation was 34.75+6.18 and 32.46+5.19, respectively. After 1 week of use,
the moisture content increased statistically (p-value 0.000 at 95% confidence). Satisfaction assessment
by physical questionnaire Performance and complications after using the product Most of the volunteers
had the highest level of satisfaction. They were 67.86%, 60.94%, and 100, respectively. In assessing the
relationship between product satisfaction and the percentage increase in hydration, there was no

statistically significant correlation at the percentage confidence level 95.

Keyword: skin moisture, Ganoderma lucidum, dry skin condition, lotion product
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One way ANOVA
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Abstract

The objective of this survey was to examine the self-treatment with herbal remedies of people in
Khlong Luang District, Pathum Thani Province and related explore factors. A multi-stage random sampling of
the population in Khlong Luang of the general public was employed. The research instrument was
the questionnaire, developed by the researcher with validity at 0.7 of the Cronbach alpha coefficient
verified content. For data analysis, Chisquare and Pearson’s Product Moment Correlation Coefficient
were used for data analysis. It was found that most people (60.9%) in Klong Luang district used self-treatment
with herbal remedies at a low level. The sampled people (73%) used herbs to treat or alleviate
symptoms of respiratory syndrome. Significantly, experience and education are important factors in
self-treatment with herbal remedies .05. Knowledge, attitude, and perceived benefits were predisposing factors
to self-treatment with herbal remedies at a significant level .05. Enabling factors including place, price,
product, and promotion of herbs were found at a significant level .05. Reinforcing factors, specialized
media exposure and mass media exposure about self-treatment with herbal remedies at a significant
level. As a result, the promotion of education to gain a better understanding of people’s use of herbs

is suggested as an important strategy which should be implemented extensively.

Keywords: used herbal, self-care, COVID-19
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Identification of Ketamine in Urines of Nightclubbers
Using Paper Spray High-Resolution Mass Spectrometry
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Abstract

Ketamine abuse among nightclubbers is becoming popular among Thai teenagers. Drug tests is required
to be performed with the standardized and rapid method to identify the compounds of abuse. Solid
phase extraction liquid chromatography-mass spectrometry/mass spectrometry (SPE LC-MS/MS) is the
standard method but possesses disadvantage of time consuming. Paper spray high-resolution mass
spectrometry (PS-HRMS) is a novel, rapid identification method that does not need the process of
sample preparation. This study aims to explore ketamine abuse pattern in nightclubbers and assesses
the possibility of applying PS-HRMS to identify ketamine in the suspect’s urine sample comparing with
the standard method, SPE LC-MS/MS. A total of 149 ketamine positive urine samples of nightclubbers
were examined for the pattern of ketamine abuse using SPE LC-MS/MS while 20 randomized urine
samples were analyzed for ketamine concentration using PS-HRMS and SPE LC-MS/MS. The results
demonstrated pattern of ketamine use that 51.68% of the cases using only ketamine, 38.93% using
ketamine and MDMA while the remaining minor of the cases using ketamine with others. Comparing
concentrations of ketamine in 20 urine samples detected by both methods, it was demonstrated that
concentrations of ketamine detected by PS-HRMS were mostly lower than those detected by SPE
LC-MS/MS, but PS-HRMS showed good qualitative agreement with SPE LC-MS/MS. The total analysis
times between PS-HRMS and SPE LC-MS/MS were 40 and 600 minutes, respectively. Thus, PS-HRMS

was appropriated for qualitative rapid determination of ketamine in urine.

Keywords: Ketamine, Paper spray high-resolution mass spectrometry, Solid phase extraction liquid

chromatography-mass spectrometry/mass spectrometry
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Introduction Thai nightclubbers prefer to take ketamine

Teenagers and other nightclubbers use by snorting or dissolve in alcoholic beverages,

several drugs of abuse called ‘club drugs’ for while ecstasy is consumed orally as tablets
entertainment. The United Stated National Institute
on Drug Abuse (NIDA) defines club drugs as

drugs or compounds used at bars, nightclubs,

(Areesantichai, Perngparn & Boonbundarlchai,
2020). Methamphetamine is usually used by
burning with lighters and smoking, which is not

or parties, including Gamma-hydroxybutyrate convenient to take in nightclubs. Because ecstasy

__GHB, flunitrazepam, ketamine, ecstasy (3-4 acts slowly, and the effect loses slowly too. The

Methylenedioxy-methamphetamine, MDMA), nightclubbers often take it before or when entering

methamphetamine and LSD, etc. (Kelly, Parsons the nightclub or take it at the beginning of parties.

& Wells, 2006) However, different regions and When dancing for a while, they will continue

cultures may define differently, such as Thailand, to take ketamine to create a more psychedelic

club drugs include ketamine and ecstasy and mood. Ketamine has a fast onset of action but

) ) ) short duration. It is inactive within less than two
sometimes include methamphetamine crystal
but not GHB, flunitrazepam and LSD like in the

us.

hours after use. After that, ketamine abuser will

feel like the spirit is snatched from the body.
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The body cannot voluntarily move. This is called
dissociation effect and the hallucination such as
a dreamlike image or the feeling like floating in
the air (Sassano-Higgins, Baron, Juarez, Esmaili &
Gold, 2016).

In the past two years, most Thai nightclubbers
arrested in many pubs, nightclubs or parties in
Bangkok have been detected with ketamine positive
using drug-abuse screening test kits. Usually, drug
abuse identification in nightclubbers need to be
performed as soon as possible and require quick
results to rule out the negative drug abuse person
from the mass sample size of arrested suspects.
Therefore, police should choose the standardized
and fastest method to detect and confirm the
type of drug in biological samples of nightclubbers.
Solid phase extraction liquid chromatography-mass
spectrometry/mass spectrometry (SPE LC-MS/MS)
is recently the most suitable method as it is the
fastest method to confirm the type of drugs. It is
convenient for the analyzers because there is no
need to do manual extraction with solid phase
extraction or liquid-liquid extraction before analyzing
with LC-MS/MS. However, this method still
takes approximately 30 minutes per one sample
determination. Paper spray high-resolution mass
spectrometry (PS-HRMS) is a new rapid identification
method that does not require the sample preparation
process thus take a shorter run period (about
2 minutes per sample). The first report of the
PS-HRMS method (Wang, Lui, Cooks & Ouyang,
2010), explained that PS-HRMS is a usual ambient
ionization method that is potentially versatile
direct analysis method for raw bio-fluid samples
with significant quantitative power. Nowadays,
many studies have published various modifications,
techniques, and potential applications that

demonstrate the rapid, quantitative ability of

PS-HRMS through targeted analysis of multiple
molecules such as narcotic and therapeutic drugs
in biological specimens (McKenna, Jett, Shanks &
Manicke, 2018). Among the compounds studied
using PS-HRMS, few studies focus on developing
this method to determine ketamine in urine but
in postmortem blood (McKenna et al., 2018). In
this study, we used urine samples which were
usually collected readily from the suspects at
the sites of arrested. This is because ketamine is
excreted mostly in urine in form of unchanged
(2%) and mostly in the form of metabolites.
Conjugated hydroxylated derivatives of ketamine
(80%) followed by dehydronorketamine (16%)
are the most prevalent metabolites detected in

urine (Zanos et al., 2018).

Objective

This study aims to explore ketamine abuse
pattern in nightclubbers and assesses the possibility
of applying PS-HRMS to identify ketamine in the
suspect’s urine sample comparing with the standard
method, SPE LC-MS/MS.

Literature review

Paper spray mass spectrometry (PS-MS) has
been introduced since 2010. It is a rapid method
performing direct analysis of samples (such as
blood or urine) by spotting on to the paper and
detecting by MS. Several groups of researchers
have demonstrated the applications of paper
spray MS to examine various therapeutic drugs

and drugs of abuse.

Kennedy et al. (2016) described the use of
paper spray MS to identify synthetic cannabinoids

and cathinone, two common classes of Novel
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Psychoactive Substances--NPS, that mimic the
effects of tetrahydrocannabinol but often elude
detection by current drug screening techniques.
These two classes of NPS have been detected
in many herbal incense products and powdered
bath salts. Their structures are readily modified,
without loss of physiological activity, resulting in
new NPS-type compounds that evade regulation
as controlled substances. The combination of
paper spray and high resolution mass spectrometry
provides a powerful and simple tool for identification
of new substances, without requiring reference
standards.

McKenna et al (2018) developed PS-HRMS/
MS for drug screening in 30 postmortem blood
compared with the results using LC-MS/MS. The
results demonstrated that PS-HRMS/MS showed
good qualitative agreement with LC-MS/MS; the
true positive rate of PS-HR MS/MS was 92%, and
the true negative rate was over 98%. The quantitative

results between the two methods were also

Conceptual Framework

acceptable with a Pearson’s correlation coefficient
of 0.996.

Vandergrift, Hessels, Palaty, Krogh & Gill
(2018) presented the use of PS-MS for direct
measurement of fentanyl and norfentanyl in
urine or analgesic slurries that mimic street drug
preparation. PS-MS was compared with LC-MS for
the analyses of real urine samples with satisfactory
results. PS-MS shows potential as a sensitive and
selective direct measurement strategy for use in

fentanyl harm reduction strategies.

Huang et al. (2021) demonstrated the
use of PS-MS to distinguish THC and CBD and to
quantitate the ratio of THC/CBD in the commercial CBD
products. Their developed method was further
validated by the analysis of 10 commercial oils.
Based on the determined relative concentration
ratios of THC/CBD and the declared CBD concentration,
6 out of 10 CBD oils appear to contain more THC
than the Dutch legal limit of 0.05%.

Pattemn of ketamine use analyzed by SPE LC-MS/MS

14% Ketamine positive
—_—
urine samples
20 Ketamine positive
—
urine samples

Ketamine concentrations analyzed by PS-HRMS
and SPE LC-MS/MS
Comparison of the method between PS-HRMS
and SPE LC-MS/MS

Figure 1 Conceptual Framework
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Methodology
Population and Sample:

Urine samples, collected from nightclubbers
suspected of using illicit drugs, were sent from
various police stations in Bangkok during 2020-
2021 to the Institute of Forensic Medicine, Police
General Hospital to identify for abuse drugs. The
total numbers of 149 samples that were ketamine
positive were used to assess the pattern of ketamine
used. Twenty ketamine positive urine samples
were randomized to determine the concentration

of ketamine by both PS-HRMS and SPE LC-MS/MS.

Research Tools:

PS-HRMS including PS (Prosolia Velox
360TM) and HRMS (Orbitrap Thermo Scientific™
Q Exactive Focus™) were from Thermo Fisher
ScientificTM, USA. SPE LC-MS/MS including SPE
(HyperSep Retain PEP), LC (Ultimate 3000TM)
and MS (TSQ QuantivaTM) were from Thermo
Fisher ScientificTM, USA. The standard solution
of ketamine and other drugs of abuse including
amphetamine, methamphetamine, MDMA, cocaine
and mitragynine were provided from the Department

of Medical Sciences, Ministry of Public Health.

Procedure and Data Collection:

Identification and quantitation of ketamine
and other illicit drugs using SPE LC-MS/MS were
performed according to the standard method as

described in Wang et al (2021).

Quantitation of ketamine in urine using
PS-HRMS was briefly described as following:
Trimipramine (used as internal standard) was
added to the urine sample at 1000 ng/mL. Ten
microlitre of the urine was then spotted directly
onto a Velox Sample Cartridge. The PS solvent
used to extract analyte from the dry urine on the
paper of a Velox Sample Cartridge was acetonitrile:
water: 10 M acetic acid (90: 10: 0.01). Operated
Orbitrap MS was in full-scan data-dependent MS2
mode with high-resolution and full-scan data at
a resolution of 70000 was collected and then
triggered MS2 spectra at a resolution of 35000
for compounds entered in the inclusion list. Data
were acquired with TraceFinder™ software, version
3.2 and analyzed with Thermo Scientific™ ToxFinder™
software, version 1.0. ToxFinder™ software identified
compounds based on the exact mass of precursor,

isotopic pattern and MS2 spectra.

To determine the Limit of Detection--LOD
of the method: The standard solution of ketamine
and five drugs were spiked into pooled blank
urine at the concentrations of 1, 5, 10, 25, 50,
100, 250, 500 and 1000 ng/mL. Two types of LOD
were evaluated using the criteria of McKenna et
al. (2018). LOD was based on a chronogram peak
area above a specified threshold. LOD  was
based on (1) a chronogram peak area above a
specified threshold and (2) Isotopic pattern
comparison mass error NMT+five ppm and
matching scores>80% or (3) Fragment ions matching
mass error NMTzfive ppm and minimum of fragments
needed > 2. LOD__ was based on all 3 criteria

of (1), (2) and (3) mentioned above.
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Statistical Analysis:

Difference of ketamine concentration
determined by PS-HRMS, and SPE LC-MS/MS was
analyzed by Wilcoxon matched pairs signed-ranks
test using SPSS version 17 at a significant level of

p<.05.

Result

The LOD, LODCOn . and I_ODexact of PS-

HRMS for ketamine dezzztion and other five
drugs of abuse were presented in Table 1. Using
the criteria of McKenna et al (2018), LOD of PS-
HRMS for ketamine detection was 25 ng/mL with
Lob_ of 50 ng/mL and LOD_ that passed
all 3 criteria of 250 ng/mL.

A total of 149 ketamine positive urine
samples of nightclubbers included 87 males
(58.39%) and 62 females (41.61%), with an average
age of 24.76+4.06 years (range 20-44). Most of the
cases (51.68%) used only ketamine, 38.93% used
ketamine and MDMA while the remaining minor

of the cases used ketamine with others (Table

2).

Twenty randomized urine samples were
analyzed for ketamine concentrations using PS-
HRMS and SPE LC-MS/MS. The analytical results
were shown in Figure 2, and the statistical test for
the difference of ketamine concentration between
both methods was shown in Table 3. It was shown
that ketamine concentrations examined by PS-HRMS
were mostly lower than those examined by SPE
LC-MS/MS despite showing consistently same
positive ketamine results. (Figure. 2). As comparing

the differences of ketamine concentration in
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urine detected by both methods using Wilcoxon
matched pairs signed-ranks test, statistically
significant difference was seen (Table 3). The total
analysis times of these 20 samples between PS-
HRMS and SPE LC-MS/MS methods were 40 and

600 minutes, respectively.

Discussions

In this study, we found that ketamine
abuse pattern in Thai nightclubbers was shown
to primarily use ketamine alone (51.68%) or use
ketamine in combination with MDMA (38.93%).
Since ketamine is classified as psychotropic substance
according to the Psychotropic Substances Act. 2518
B.E. (1975 AD) while MDMA and other amphetamines
are classified as narcotic drugs according to the
Narcotics Act. 2522 B.E. (1979 AD), ketamine
abusers receive less penalty than MDMA abusers.
Therefore, the suspects who are found positive
ketamine during drug screening test, should be

tested for other narcotic drugs as well.

In this study, PS-HRMS possessed LOD and
Lob_ . for ketamine of 25 ng/mL and 50 ng/
mL, respectively. Moreover, the LODexactwas 250
ng/mL, all three values are below the positive
threshold of 1,000 ng/mL of the strip test and
the cut-off value of ketamine (1 pg/ml) in the
Official Announcement of the Narcotic Control
Board (2020). McKenna et al. (2018) developed
PS-HR MS/MS for drug screening assays using a
quadrupole-orbitrap mass spectrometer, semi-
quantitatively screened over 130 drugs and drug
metabolites at sub-toxic concentrations. They

reported the LOD of ketamine in post-mortem

blood of 100 ng/mL. Therefore, PS-HR MS/MS used




in our study to determine ketamine concentration

in urine possessed the satisfactory LOD.

This study determined ketamine concentrations
using PS-HRMS compared to SPE LC-MS/MS.
Concentrations of ketamine detected by the
PS-HRMS method were mostly lower than those
detected by the SPE LC-MS/MS. As comparing
the differences of ketamine concentration in
urine detected by both methods using Wilcoxon
matched pairs signed-ranks test, statistically
significant difference was seen. However, PS-HRMS
showed good qualitative agreement with SPE LC-
MS/MS. A group of researchers have suggested
the important impacts that affect performance
of this method such as the appropriate solvent
and the mode of applying the solvent (Ren et al,,
2013). In addition, another group of researchers
reported the use of Modified-PS by adding SPME
(solid phase micro extraction) fiber extraction
techniques before importing PS-HRMS. They spiked
urine samples with three substances including
ketamine, p-chloroamphetamine and MDMA and
then analyzed by that modified method followed
by comparing the results with those using the
typical methods, PS-HRMS. The results showed
that the limit of detection can be dramatically

improved (Wang, Lai, Liou, Chen & Lin, 2015).

The advantage of the PS-HRMS method is
that it does not require sample preparation and
chromatographic process. Therefore, this method
reduces analysis time from hour to only a few
minutes. Since PS-HRMS quantitatively and directly
determine the substance using mass spectrometry
without the chromatographic process. Therefore,
the detector unit of the equipment requires high-

efficient property. The paper-spray machine needs

to be connected to the mass spectrometry range
from the triple quadrupole mass spectrometer
to the high-resolution mass spectrometry (HRMS)
to reduce the weaknesses of the absence of
chromatographic processes. In this research, the
high-resolution MS (Orbitrap) was used. According
to this study, the analysis time of examining
ketamine in urines of 20 cases took only 40 minutes
for the PS-HRMS method but 600 minutes as
using the SPE-LC-MS/MS method, which is normally
the fast chromatography method. In our study,
we found that PS-HRMS method could save time
15 folds as compared to the standard method
(SPE-LC-MS/MS).

Taken together, PS-HRMS showed good
qualitative agreement with SPE LC-MS/MS
accompanying with its rapid analysis. Thus,
PS-HRMS was appropriated for qualitative rapid

determination of ketamine in urine.

In conclusion, the pattern of ketamine
abuse in Thai nightclubbers was found to prefer
using ketamine alone or using ketamine with
MDMA. LOD and LODconfirmed of PS-HRMS for
ketamine determination in urines were 25 ng/
mL and 50 ng/mL, respectively. Concentrations
of ketamine detected by PS-HRMS were mostly
lower than those detected by the standard
method, SPE-LC-MS/MS but PS-HRMS showed
good qualitative agreement with SPE LC-MS/MS.
The advantage of using PS-HRMS was that the
analysis time of PS-HRMS was much less than

that of the standard method.
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Table 1

LOD, LODconﬁmd and LODMCr of PS-HRMS for ketamine detection and other five standard samples
Drug abuse Concentration
LOD (ng/mL)* LODconfirmed(Ng/mL)*  LODexact(Ng/mL)*

Ketamine 25 50 250
Amphetamine 1 50 100
Methamphetamine 1 250 500

MDMA 1 50 100
Cocaine 1 50 100
Mitragynine 1 10 25

*Data obtained from 3 repetitions of the test.

Table 2

Ketamine abuse pattern shown in 149 ketamine positive urine samples determined by SPE LC-MS/MS

Drug abuse Gender Frequency Relative frequency
(%)
male female
Ketamine only 48 29 7 51.68
Ketamine and MDMA 27 31 58 38.93
Ketamine, methamphetamine and MDMA 3 1 4 2.68
Ketamine, MDMA and mitragynine 3 - 3 2.01
Ketamine and methamphetamine 2 1 3 2.01
Ketamine and mitragynine 4 - a4 2.68
Total 87 62 149 100.0
000

z

;
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Figure 2 Ketamine concentrations in 20 urine samples determined by PS-HRMS and SPE LC-MS/MS
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Table 3

Statistical analysis of ketamine concentrations (ng/mL) in 20 urine samples determined by PS-HRMS

and SPE LC-MS/MS methods
Method Ranks N Mean  Sum of z p
Rank Ranks
PS-HRMS-SPE Negative Ranks 18 10.44 188.00  -3.099 .002
LC-MS/MS (PS-HRMS < SPE-LCMS/MS)
Positive Ranks 2 11.00 22.00
(PS-HRMS > SPE-LCMS/MS)
Recommendation be performed to find the more appropriate PS

In this study, ketamine concentrations solvent solutions for extracting/eluting ketamine

determined by PS-HRMS was mostly lower than from biomaterial. In addition, more sample size
those detected by the standard method, SPE-LC-

MS/MS. As suggested in the study of Ren et al.

should be considered to increase the confidence
of using PS-HRMS for qualitative and quantitative
applications for ketamine determination in the

(2013), improper PS solvent is the important impact

of the detection efficiency. Further studies should future.
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Abstract

Schizophrenia is a chronic disease where patients often have problems with family relationships, losing
their roles and burdens to caregivers. The care burden of caregivers of chronic schizophrenia patients is
a problem that affects both caregivers and patients. The purposes of this two-group pretest-posttest
quasi-experimental research were to compare the burden of care of caregivers of schizophrenic patients
before and after receiving the care of chronic schizophrenic patients with community participation
on caregivers’ burden of chronic schizophrenic patients in a community program and the burden of
caregivers of schizophrenic patients who received the care of chronic schizophrenic patients with a
community participation program and those who received regular nursing care. Research samples
were from twenty caregivers of schizophrenic patients who attended schizophrenic patients and community
teams, together with the community health team and Subdistrict Administrative Organization.
The experimental group received the care of chronic schizophrenic patients with a community participation
program composed of four activities to decrease two dimensions of the caregivers’ burden: subjective
burden and objective burden. The control group received regular nursing care. The research instruments
were: (1) the caring for chronic schizophrenic patients with community participation program; and
(2) the caregiver burden scale. The t-test was used for data analysis. Major findings were as follows:
(1) The burden of caregivers of schizophrenic patients was significantly lower at the.05 level after
reviving chronic schizophrenic patient care with a community participation program. (2) Caregivers
caring for chronic schizophrenic patients through a community participation program had a significantly
lower burden of care than caregivers receiving regular nursing care at the.05 level. The research results
suggest that caring for chronic schizophrenic patients with community participation can relieve the
burden of caregivers. Therefore, this program should be applied to another patient group with other

chronic diseases based on the nurses’ consideration.

Keywords: caregiver burden, community participation, caregivers of chronic schizophrenic patients,

chronic schizophrenic patients in community
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Abstract

This research is action research, and the objectives are to (1) develop a digital platform to evaluate the
efficiency and acceptance of digital platforms for conducting research and (2) evaluate the efficiency
and acceptance of digital platforms for conducting research under the working model of Rajamangala
University of Technology Isan. The sample group consisted of 3 technology specialists, 3 qualified, and
5 university administrators. Research tools include: (1) system performance assessment; (2) system acceptance
assessment. The statistics used in the data analysis were mean and standard deviation. The results
showed that the digital platform consists of 11 modules. Experimental results showed that the (1) front
end is effective at high levels, which were averaged to be equal to 4.23 (SD=0.88). Similarity, the back-
end has effectiveness at high levels, which were averaged to be equal to 4.38 (SD=0.88). In addition,

the acceptance of the administrators was at the highest level, which was an average of 4.80 (SD=0.40).

Keywords: knowledge and innovation management, Digital Platform, Local Economy
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Abstract

This qualitative research aimed to determine the experience of perceived self-care behavior in
uncontrolled diabetes mellitus type 2 patients. The informants were 26 patients with uncontrolled
diabetes mellitus type 2 that receiving services at the extended Out-Patient Department--OPD at
Chinnakhet Hospital. The research instruments consisted of a questionnaire of personal characteristics
and health status informations, an semi-structured interview of self-care behaviors of patients with
diabetes mellitus. Data were collected from March, 2020 to March, 2021. Data were analyzed using
frequency, percentage, mean, standard deviation, and content analysis. The results found that five
main themes associated with uncontrolled blood glucose behaviors had emerged in the patients with
Type 2 Diabetes Mellitus as follows: (1) food consumption, especially having sweetie and salty food.
(2) lack of exercise. (3) medication in-adherence, particularly often forgetting taking medicine with
the treatment. (4) loss of follow-up, particularly do not want to visit the appointment and forgetting
the follow-up. (5) stress status from their chronic illness such as diabetes mellitus, hypertension,
dyslipidemia and fear of complications of severe disease. Hence, Nurse should promote self care
behavior of uncontrolled diabetes mellitus type 2 by using caregiver / family to more take care of

patients with diabetes mellitus and to prevent further severe complication.

Keywords: self-care behavior, perception, uncontrolled type 2 diabetes mellitus
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