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Editor’s Note

Dear All,

University transformation is not unexpected because higher education institutions are
constantly evolving to adapt to societal and technological changes.

The Editor’s Note of the APHEIT Journal of December issue 2024 shared with you about the
Modern University in the nineteenth century based on the little book prepared by Margaret Clapp,
published by Cornell University Press in 1950. In the 19th century, universities underwent significant
transformations influenced by political, economic, cultural, and scientific changes. The traditional
roles of universities primarily served as institutions for educating the elite, often rooted in religious or
classical education. The curriculum focused on classical studies (Greek, Latin, philosophy, and
theology), with limited attention to the practical or scientific discipline.

In the 20th century, universities continued to evolve, responding to dramatic social, political,
economic, and technological changes, the debates between preserving traditional liberal arts education
and emphasizing professional, technical, or scientific fields. Computers, the internet, and online
learning platforms began to transform education delivery by the late 20th century. By the end of the
20th century, universities had solidified their roles as dynamic institutions integral to scientific
progress, societal development, and cultural transformation. They became both mirrors and drivers of
the complexities of the modern world.

Universities in the 21st century face numerous challenges as they adapt to a rapidly changing
world. These challenges stem from shifts in societal, technological, economic, and political
landscapes, as well as evolving expectations from students, employers, and governments.
Universities in the Al Era

The coming of artificial intelligence has disrupted traditional paradigms, requiring universities
to adapt swiftly. In the Al Era, universities assume dynamic roles that reflect the noticeable influence
of Al on every aspect of human life. The expectation of university roles include:

« Al-driven education and research: Universities are now at the forefront of developing
Al technologies, exploring machine learning, neural networks, and data science. Programs

increasingly integrate Al literacy as a fundamental skill alongside traditional disciplines.



« Ethical and societal leadership: As Al raises questions around bias, privacy, and
autonomy, universities serve as ethical stewards, guiding the development of regulations and
frameworks for responsible Al use.

» Workforce readiness for Al: Institutions tailor curricula to prepare students for careers
in Al-related fields, emphasizing adaptability and lifelong learning to meet rapid technological
changes.

» Interdisciplinary innovation: AI’s impact spans healthcare, agriculture, finance, and the
arts. Universities foster interdisciplinary collaboration, bridging gaps between fields to address
complex societal challenges.

« Global Al cooperation: Universities act as hubs for international collaboration,
ensuring that Al advancements benefit all regions equitably rather than deepening divides.

Universities in the Al Era reflect an evolution toward dynamic adaptability and innovation.
The shift emphasizes speed, ethics, and interdisciplinarity, driven by the transformative power of Al.
University significance in the Al Era lies in their ability to anticipate and address the profound
implications of a technology-driven world. By blending traditional strengths with forward-looking
strategies, universities shall continue to solidify their place as invaluable institutions in an ever-
changing world.

I do hope you still find the teaching profession in higher education institutions rewarding

and challenging.

APHEIT journal is a platform for Share and Learn. We value your contributions.

Wish you all the best,

Manit Boonprasert, Ed.D

The Association of Private Higher Education Institutions of Thailand

Under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn
June, 2025
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ABSTRACT
Latent fingerprints are the important forensic evidence usually recovered from crime scenes.
One of the most difficult surfaces to develop for latent fingerprints is metal surfaces. The objective

of this research was to develop an aqueous electrolyte gel for the detection of latent fingerprints on
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metal surfaces. Aluminum, stainless steel, brass, and alloy sheets were selected in this study. In the
experiment, several formulae of electrolyte gel (potassium permanganate, calcium chloride, and
silica powder (PCS gel)) were prepared and used for recovering latent fingerprints on those surfaces.
Good quality fingermarks could be observed on all of the metal surfaces after using the PCS gel
made from the mixture of 5 mL of 5% w/v potassium permanganate solution, 5 mL of 1% wiv
calcium chloride solution, and 5 g of silica powder. The results demonstrated that the PCS gels
developed in this study may be used to detect latent fingerprints on various types of metal surfaces

in authentic forensic samples.

KEYWORDS: Forensic Science; Latent Fingermarks; Metal Surfaces; aqueous electrolyte
gel
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= aa ot H )
wWisuansazatedldninslantuiindy
dl U 1 1 dl . .
NonT1dI1Un199 Nvunzan (Jasuja, Singh,
Kumar & Singh, 2015) lnanausnsidiulag
USu1msannaisazanswradeunaslsniainy
WU 1-10 %w/v @savaelnknadeuiuas
LUINTILUATNAINULINTUY 1-10 % w/v 1N
& & a & P
ansavaresannanduatsazatedianinslas
Tudms1d71uUSUIMT INUUNANAIYNITZAN
USuna 1-10 N5y tnevinnisuUSudIuNay
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TN AT YU UBTHUINILUA haLHITANTA
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welansaalimzuuumunaEiiicvun waside
T8 mnsdau PCS gel Fimurzauudy ¥n
§ns1dau PCS gel munzauunyiinisvnaes
Aulanzainm1ee tagyinnsAnefessyzing)
199 Tungaun1endanismn PCS el noudl
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08 FUTBEAUIBUNINUIINYIU

A1519% 2 B9VDIAIAMINTUTULAZ BN TIAIUASY V9UTUINTAITATAIENALTENING Potassium

permanganate fiu Calcium chloride uazUsuna silica powder lglunisvnaes

otassium alcium ixture volume silica
Pot Cal Mixt | 10 |
permanganate (w/v) chloride mL) powder ()
(Wiv) KMnO4 (mL) : CaCly
(mL)
1%-10% 19%-10% 9:1 1-10
1%-10% 19%-10% 8:2 1-10
1%-10% 19%-10% 6:4 1-10
1%-10% 19%-10% 5:5 1-10
1%-10% 19%-10% 4:6 1-10
1%-10% 19%-10% 2:8 1-10
1%-10% 19%-10% 1:9 1-10
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AIYITNITNT haLkilani PCS Gel UUNURILLA
azyila lnufnudnarnsuuunlasu Tagay
UNFIDY1IDNINAIUVDIATAL AU INLNF LT

WOSWUINUS  LABLTINARDETA WAZNITAND

Wi 6 : NIAITINeEERswasmalulad aardugauAnwenvunisseinalne (adon.)



A4 Wy 1% CaCl, (wA) wazld (1-8%)

KMNnO, (% w/v) agiian Silica Powder 5 ¢

WAAIIUAISI97 3 hazsUR 2

U

M15197 3 dndrnssrinansiaiilunismaasiuaznisliriaziuuseeate e nUsINYUUNURD

KMnOg4 CaCl2 (Y%owl/v) Mixture Silica ANAZUY
(Yowlv) volume Powder (g)
(10 mL)

1 1 5:5 5 0

2 1 5:5 5 1

3 1 5:5 5 1

4 1 5:5 5 1

5 1 5:5 5 q

6 1 5:5 5 2

7 1 5:5 5 2

8 1 5:5 5 2

9 1 5:5 5 1

10 1 5:5 5 0

3100157199 3 WU31 910 NI1TLE Hufialang WhAnsesiafloudslgdaauuy

asavaewAaldeumanlsn 1 %w/v 5 mL way

A1582anU INLNATEUUDTLUINUR 5%W/ Y 5

mL wagnadani 5 ¢ wauvirlmduiiiatfeaiy
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nMsAnwiiingussasdifionumiuunumvsawadinulasinlunisiinanzgilifu was
Uszilludngninvesnisnevauasiuuniilufuyinadn (Delayed-Type Hypersensitivity: DTH) Tu
s dushdfanadnsvastrdumadinulasinlunissnulsausids Wunismunuassanssuda
W3300U1 (Narrative Review) Ing51us3udayaaingudeya PubMed, Scopus, ScienceDirect Wa
Google Scholar TnaldA1d1fey “dendritic cell vaccine,” “hypersensitivity,” “delayed-type
hypersensitivity,” wag “cancer immunotherapy” TneiuunAuf AR LR szninad w.e. 2562-
2568 wamsanwnuin fUaediiing DTH iWuvanvdsldfuiaduwadiaulasin daffuualiunig
RoUALDIENIT NTiAluaeudinveauzide WU melanoma, nasopharyngeal carcinoma wa

' [
v 6 = s [J

NSL%Q‘UE}@ 1A8N1SMDUEAUBILUY DTH duNusAunIsiinIuvessas T snnizuazlalalald wu IL-2

o

way IFN-Y ag13lsimny n1sin DTH LUURARLD198 A LuuEn Seldeiauelildismaiede

a

'JV]EJ’]iHﬂ'ﬁU’i”L@JUNﬁLWNL@&J AMsmevaueIwuU DTH ddnen1mdusdinuseansnmuesinduiwad
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Abstract

In recent years, dendritic cells have been developed into vaccines for cancer treatment
due to their ability to induce specific immune responses. The purposes of this narrative
review were to explore the role of dendritic cells in hypersensitivity reactions and to evaluate
the potential of delayed-type hypersensitivity (DTH) responses as indicators of the clinical
efficacy of dendritic cell vaccines in cancer therapy. Relevant literature was retrieved from
PubMed, Scopus, Science Direct, and Google Scholar using keywords including “dendritic
cell wvaccine,” “hypersensitivity,” “delayed-type  hypersensitivity,” and ‘“cancer
immunotherapy,” with a focus on studies published between 1999 and 2025. Findings
suggested that patients who exhibited a positive DTH response after receiving dendritic cell
vaccines tended to show better therapeutic outcomes in various cancers, such as melanoma,
nasopharyngeal carcinoma, and lung cancer. DTH responses were associated with increased
levels of antigen-specific T cells and cytokines, such as IL-2 and IFN-y. However,
conventional DTH measurements may lack precision, and histological methods have been
proposed as a more accurate assessment approach. DTH thus holds promise as a predictive
biomarker for the efficacy of dendritic cell vaccines in cancer treatment, but further research

is needed to establish standardized and reliable evaluation protocols.

Keywords: dendritic cells, hypersensitivity, vaccine, delayed-type hypersensitivity, cancer,

allergy

umin

sruuilfuiuvesywdiunumadgy Josfunishaide nmsvhanewaduziie uay
Tunisdesfusnanisainidelsnuasis N3EAUAINTINIYRANAY (Gonzalez et al,,
wUanUasy lneiwaatnulasian (Dendritic 2010; Humeniuk et al., 2017)
Cells: DCs) yhmihdiddnlugiuziwadiiaus argdngnnlunisnszquniauiu
LOURLAIU (Antigen Presenting Cells) 7i d wNzIzdokouAaY Wwadaulasindgn
Usgansningeanlunisnszduiwad T Ida Waunduiadurialnidmsunisineilsn
msnouauesaniduiy Hilugukuuresnis Boe 1y usds Instawizlusuuuuvesinduy

o o
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aiauduy1da (Cancer Immunotherapy)

9

a

aglshony nisldwadinulasinlunisnszdu
iduiue1vilydufasengilaiv
(Hypersensitivity) l8luunesne Sannzilonadl
NANTENUNATIUINULALAUABHANITINE
(McNeil & DeStefano, 2018) Tu U 55 1
UfisenniilhiAuiAetestuiadusadiole
AN nudnIsrevaueswuuniluAuviag
(Delayed-Type Hypersensitivity: DTH) 8134l
unumdrAgylunisusziludszansninves
$adu lasmsdnvivaisatunsanuingUoed
fina DTH Wuvanfluunldulvnanisshwiiia
“?Tu (Escobar et al.,, 2005; Lopez et al,
2009; Li et al., 2013) Wrluguurfinlunisly
AMsmaUEUDILUU DTH [ushd anadnsves
nMsSnwaeinduasiaulasin
UszaA
msmmmﬁmﬂssuﬁﬁi’mqﬂizmﬁ
Lﬁaé’qmiwﬁaqﬁmmﬁtﬁmﬁ’uuwmmm
wadiulasinlunszuiumainnnzgiluiv
warUszilluminudululavesnisldnng
novauswuugiliAuviinaidy (DTH) Wusn
UsiUsvansnmvesindumadinulasinlunis
$nwnlsAuzisa
521 08U75798
AsAnedfunisnunIuassanssy
WINSSu U1 (Narrative Review) lag@uAy
touav1ng 1udaya PubMed, Scopus,
ScienceDirect Wa ¥ Google Scholar 9 uf 4
Wouduran w.a. 2568 lagldardAgy 19

dendritic cell vaccine, hypersensitivity,

delayed-type hypersensitivity Wa g cancer

immunotherapy FaLE0nUNAIUTNEUNS
52913197 WA, 2562-2568 FuTuunanuide
UNAILNUNIY W3051891UNaN19ARTENT
Aerdestuunuimesgadiaulasinlunis
movaueInlifuiun1IEilIAY wagn1s
Uszillunanissneseinduigadinulassin
Tnewfudeyaiiferdosiunsnevausuuy
DTH
NANIFIATIZRNUNIUITIAUNTTY
1. waaaulasin

waamulas@An (Dendritic cells: DCs)
Juwadifindenuiviiands@afiunuind dy
Tuszuugiiduiu Taevimih il dueadiiaue
LOUALIU (Antigen-presenting cells: APCs) i
fUszAnsnngean gnassluainisadiy
Auflafinden (Hematopoietic stem cells)
waznululdondAnluussunm 0.5-1% ¥4
?\]OWU’JULﬁﬂLﬁaG]‘UTJﬁJQMNW (Humeniuk et al.,
2017) EnumuzvonradUusenausigwyuad
ausadanald dwaliindoudldfuas
a1ursadudauvantasuidngwadeny
AFEUIUNIT micropinocytosis, phagocytosis
kay receptor-mediated endocytosis (Tarte
& Klein, 1999; Humeniuk et al., 2017)

Adorumadiaulasindsznoudie
Taana MHC class Il 593fia CD40, CD80 waz
CD86 FuruNIN I laIuIsanIeAuLAY

1 a

AIUANNITNINUTDUYAS T Laogadl

¢
A a

U52a@n5n19 [Gonzalez et al.,, 2010] LUdd
wlanUasuidngsnnie wadnulasinasdu
wargpuLauAlY nuuilUnanssewad T

¥iia CDA+ dswalimwasd T waunduwad
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v 1 a

AYrevlian 2 (Th2) Feazundslelalatinsseu

54

waa B lWas1soufuafnvlia IgE I1W1zM0
LOUALIU LAZNTEAUARLIAA T VAYANS
histamine YMTAARBINTITUN WU aufiY U
1 wiefwfadniau (Humeniuk et al., 2017)

TumunsiauILazInLunIinueg
wadnulasin awisaudslalu 2 nquudn
lawn

Plasmacytoid DCs (pDCs) — Hanuas
ARELYAANAENT @1UNTONANDUADSINETOU
¥iad 1 (Type | IFNs) TuuSuaann
Tnoanziilofinnisindelada [Perez & De
Palma, 2019]

Myeloid # §® Conventional DCs
(cDCs) - wuU9gauLdu cDC1 way cDC2 lag
cDC1 146 MHC class | lunisnsgduigas T
¥iin CD8+ Faflunuamdrdaylunisdediu
waauziss Tuvasdi cDC2 19 MHC class I
nsgAuigad T vlla CD4+ [Collin & Venetia,
2018; Gonzalez et al., 2010]

vonaniiiiwadinulasinuia mDC
(Monocyte-derived dendritic cell) #ilfann
maUasunlasvonvadlululedlunnzsniay

sdunumnsluszuugiaudulaeiilouag

&2 =)W

fAuAuwUUINNIE (Adaptive immunity)
[Humeniuk et al., 2017]

2. amzgitlaiu

n13gnilAY (Hypersensitivity) Ao

'
v A

ANURAUNAYBISEUUN AU UTInaUALBIAD
woufauegguksuiuaudndu ulin
weudlnumaiuarliiludunsey dwaliin

ANULAYMNUA DL LY DAY TEUUNITN 19 UYD

3798 [Pallardy & Bechara, 2017] amxiiu
Japmansisaiguitddny Tnelemnzluguuuures
msuiduia Saonulilulszannsialulszana
Soway 15-20

MILULNUIINITILUNYOS Gell and Coombs

amzgiluiuuseendy 4 Yssom laun

o Uszandl 1 1in9n IgE uazwaduas
AR INITUN LU U UT 1TU auly ez
2INIFTULIUY anaphylaxis

o Uszanil 2 1Avadefy IgG na I
Rl iAanaudenigveniee wWu

autoimmune hemolytic anemia

e Usziand 3 1An91n immune
complex @ 7 U LA U LY U systemic lupus
erythematosus

o Uszani 4 JugiluAuwuuanda
( Delayed-type  hypersensitivity, — DTH)
Fuindeulnewwad T way macrophages ¥l
Wialsa 18w multiple sclerosis Lazlsave
gNLausUIneea (Momtazmanesh & Rezae,
2022; Mikami et al., 2014)

nsianziilaiulidesszesvdn
laun

(%)

1. 3882 Sensitization: syUUHAANAY
FUNAAULOURLAULAYES19ANTN tneiwad T
sudsuaniniioanswouiiou tnedvliuans
9IN15

2. 5382 Elicitation: ia319n18l9 5y

a Y o 1

LOURLIUD SPUUNAANNUITADUAUDIDYT
FIAFWATTULST Ao eedaln wuly
NT8l Y94 allergic contact dermatitis #9109
sfAnnglu 48-72 $lus Rusterneyer, 2022)

o o
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d1TU81N1TUNTULTS (Anaphylaxis)
FedmdunzngihiAuvsziani 1 wuld
Uszanal 4-5 s780meUseanns 100,000 AY LAy
prudusunsei@iamnldlasunisinuw
Vuviaed [Choi et al., 2018]

waawmulasAndunumdiaglunis
GusunszurunisgThidu Tnevimid iy
Loufaunse hapten fsaudafulusiuly
$19N18UAINTEHUNTTA319 co-stimulatory
molecules waglalaladnay 1wy IL-12 wag
type | interferons uaﬂmﬂﬁ waaulasinds
anunsadsuntadasadeiies 1w an &
cadherin Waa319 matrix metalloproteinase-
9 Lﬁamﬁlau&i’m@ja%u basement membrane
ludwentiwdonfienseduisad T vila DA+
ILay CD8+ (Aiba, 2007; Stoitzner et al., 2022)
FadugaiFuduvesufisengilifuidumne
1ZAFOUOURALIY
3. Inguaanulasin

waawulasin (Dendritic cells: DCs) &
unumdrAglunisuiausuouAinumowed T
Wewia D4 way CD8" Wlenssunszuauns
viraruvesszuugiduiulunisdidngs
wlanUasy aleAuandRfnengnd wadaule

[

sindalesumnuaulalunisimunduiaduiie

[y

nsrAuQilAuiuanIziaLaufiau lnswnzly

2B

Iaad

N35nYlsAS LS Wiy uzise Fadaliiiisang
) Ao v Y o A
Snenlvinaansaeedety
%) v %) = 6 a <
MssnemeTaduaamulasandu

(% o

Juvunilevesgiiquiuidanieanwuuly

q

3
Y
JunziugUisusarsng lagniunisnseau

piifuiuliaunsnInduasinaesan e

anzvdaluinniodiae uonanidae
N3EAUNITATINYAdNUIAUTIVOITEUY
Qfiduiy silianssanevaue selvaduzIS
ndvanlwlldegenmsuasiiussansnm
mamseiiaduadinulasinanusavinlavaiy
33 uiisTideude msuenwaslululsdanden
voffte uduwziedluiosjoamslasld
a’l'iﬂ'iw’ju L% 1 Granulocyte-macrophage
colony-stimulating factor (GM-CSF) & a ¢
Interleukin-¢ (IL-6) Wi owil eyl dsudu
wadnulasin Fensvuaunsildnalsyana
14 YU (Tarte & Klein, 1999; Perez & De
Palma, 2019)

'
= a

kI TaduwadwulasAnANanan
waalululys (MoDO) aglasunsduduing

ANUUaAN gluNSITNULITAIENAITTY LA

D

UsgansamlunisShudensivednin 3a
msfnungudesvesgadiaulasiniddnenin
g9 Tnslemziwadinulasinuin DC1 3
ansanseiuead T Wge (cytotoxic T cells)
FdaradingsTIunR (NK) Uaziwad T wuu
NKT Aisfunumdndalunisnovaussgiduiu
saduilesen (Calmeiro et al., 2020)
Hagtuianuneiemedseliadly
N19@n©8181IM819008a8 DCL # s
N3¥UIUNTANLA NITAIVANNITYINIU U
nsUszynaldlugddududive ey

UszanS nnveainduwadinulasinliun1ssnw

2 g vaa <
yz59lnosuluaunen
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4. pzaiiliiundamsladadugadnule
AN

IS o

wiAiaduaziunumdAglunis

a [ |

nszdufiduiu uifonaneliinein1suivie

Y

a (%)

azgilufulugsuiaguld laenald e1ns
wiatdindianvnunanasvuideuiminvuly
nszUIuNNaniaTy W 1Ushuld wahu

a

vioenaaSugrseng o faudfedviinuloniiu
ni1vgnszdulAzeluyanariall udlugid
32U IgE geagnouudd nsdudaisadniiosn
annsanseuliiAnuiA o gl AuTisuussls
W A1z anaphylaxis Fse1aludunsediadin
(McNeil & DeStefano, 2018)

Tunsdlverinfuadinulasin dniinis
lda159819 Fetal Calf Serum (FCS) %59
Bovine Serum Alburnin (BSA) Tunsinizides
wad dewdsutaduiaswwdaudiasinisdn
wAAvIETUADY URSIHUMINTERUMSASIS
IgG uag IgM sim FCS n38 BSA luSuindu
wansintsandliansaidnlusiuandsuld
e feiunswienindumadaulasinas
135 7UsAnTsu viielidsuangUaeioaile
anaudsslunisiingdlafy (Mcell &
DeStefano, 2018)

agalsfionu nsmeuaueLuunTlLAy
¥ nant1 (Delayed-Type Hypersensitivity:

DTH) MAaunaInIsanIaduwaaulasin 919

¥
v A

unumlusiatinUsgdnsnmueinissne lay
wuIUaeussafidnansveaaay DTH WWuuan
TNUARINANITINYING Feaeiauian1snsey

QRANAULUUT NN NIUTEEANS A Aegady

Escobar hagmad e (2005) 'i'lEJﬂ’Wu’j’llgI:‘LIJ'JEJ

melanoma sz8sd 3 uaz 4 AlFsuirdurad
wulasAnsaudv IL-2 wagiina DTH Wuuan &
wunldfunissendinfionuiuiu wl IL-2 weas
lifinaasuussandnminduog19dalauy
A9AAADINUNITANEIVDY Lopez LazAME
(2009) FaldTnTumadinulasinnszdudig
TRIMEL Tug{ U738 melanoma kagnuiInsg

Aaa YR

MOUEUDY DTH NAdANFuRUSAUNITanas

~ Y o

v03 TGF-P Tuwad T Anagliduriu

Y

TunziSeviindu Wy Li wazane (2013)

U v

T#3ndu DC Ainszdusiag EBV LMP2A peptide
“Lu@j’ﬂaa nasopharyngeal carcinoma Szesil 2
3 Wuiw{jﬂwﬁﬁma DTH Wuuan dmsifiaudu

= o

294 IL-2 wag IFN-Y uazdlszau EBV-DNA anas
Feazviounismevauon1andduiuddl
Useansnw

Nagai kag Karube (2023) F1897UNaT
aonadosiulufilsusswenuavussadivdon
syovqnaulésuiadu DC nseduday WT1
TngnuI1AINISAaUEUBY DTH kag immune
profile status (PS) i A1 10 & U WU AU
NANITINWN
2819l5An1 W1n157R DTH Tnelden degree
of induration 9z lWAsARsdeInAIIEe
Tunsuszdiv waAddesiinseernuutugn
§208199U de Vries wazAtly (2005) Wan gl
wWiuirlugvae melanoma 7l#5uiady DC
NTEAUAIY gpl00 WAy tyrosinase HANIT
AoUAUDY DTH o1aliidonndasiunaniemann
SeflmsuuzilnAvsuidousnaiveasy DTH
WoNasziUSunamas T Suwiz Jewuind]

ANMUAUNUSHUNANNTS NWIUINAIN

o o
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ynuangruianuad Fliiudn DTH
1d v dysv Aa o [
o1l udiianddnaninlunisiiune
ANNEISvRINS s AT umaanulashin
I v o 3 2/ = = 1 P ~ [

i ersi Ll uRoedin1sAnwsialloaiowmun
WNsIAnLuWarANUTLINZET
unagu

wannulasandunumdinyluszuu
oAUy lngyiminfdiausuaudiauliie

¥ & a +

NIEAUNITRBUAUDIYRNYAE T Vieyila CD4

+ LY v 1Y) 3 a
wag (D8 Yagdulalinamuwadinulasin
TidutadulunisSnenlsauzids Weeanni
Angnmlun1snszgugiiAuiuluuIwmgse
wouRlauveradNglse ag1elsnniy n1s
novaUBIN AL UTAA UM INTARTATY
fallauvanviangseninauana

nilsluuszinuilasuanuaulangig
wnfe aeilhiiuviinadn (Delayed-Type
Hypersensitivity: DTH) #9912LAATUNEINS

lasSuinduwasmulasin lagnuinnig

BNF15D19D9

peavaueuy DTH ludUisusiSdinnuduiug
Audsegansaimluni1sdner nannae JUledm
wanana DTH Wuuandniinisnavauemig
AATNMRLAEHLWINININTTORTINTN I
1 [ a

2619l 018 N15UTEUNANIST
novaued DTH Tudagiudensendenisinuuin
Yuuds (degree of induration) Feenalslaziay

ANFAWVBINTTUIUNTATANTUlA B8 19T ALY

Y

IS o

]
Fafiarudndudestauiinsasiafiudugn
Lasflmus gty Wy msnsaiiole
U3nafivagou DTH WieUssdiudiunauay
SnuazYeLTad T 31Ny
INNISNUNIUISIUNSsulunded
Fiudn DTH e1adudad Santedanmi
Anen N IUNISHIUN N NG VDT AT UYAR LAY
asAntudUaeuess ogalsfin Gdndusod
AsAnE TRy Lﬁaﬁué’ummgﬂﬁam@z
Waninasinasgulunsld DTH Wuedesdle
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UNANED

A5l malulad nuudassasauImee1A1T (Building Information Modeling: BIM) Tugi91ian

Y

ankuUlRsUAMUALTARNTY 1 DI9INAILITOANUAUUNITEDNRUVUIUN NoA AT USEaNS AUy

TngussasAiaiauluuItaouuIfnilowy

dmsumsuseenald BIM Weduasumsesnwuuiuinerdenaiddiinmsldndwuegadivss@nsam

PAIUA A TEHZAUYDINTEUIUNTOONLUU UL

Tnesjatiunzdsnatoonuuy Weliidunseummnuilunisatuayumsiinssiuasdnadla Sl
yanenaaeuviedusunadnsiBsusedng n9idedldsndouisidouvunamma lnsdsznoudaens
YUYINSIUNTIY MIFATalEEN uazmsaumnnguAUlidenmasiiu BIM uasndsny iedaase
oadUszneuiRendes wu madenldian msdnnsfiansenens msldszuuszuisoniasssund wasns
panuvd wdsnuvsudou tewedgnamdlu wudassuudaidowy owaninuduiudids
Tssasrslumseenuuuiiiulssavsnmmstingdsnu nansfnwilinseuupafiannsaldiduiugu
dmunsiamiuuImansUsegndld BM Tuniseenuuutuinendeedtedsdu Tnslawizlunga
fusenountsuaiietu egslsfiniy wuusiassfandndseglussiunuAnd estudoddsuns

ATIVADUMNUR LA TUNSUSZ W aan fasnsnadaunraunlunidessezaaly

o o

ArdAey: walulaguudnasdalsawneeins (BIM) Unuine dedsendandanu wuudiaiuifn

nseaNkUUeIAS HUsEnaumsiuaiiatiu
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ABSTRACT

The application of Building Information Modeling (BIM) technology during the design phase
has gained increasing attention due to its potential to support energy-efficient residential design from
the early stages. This study aimed to develop a preliminary conceptual model for integrating BIM
into the design of energy-conscious residential buildings, with a particular focus on the early design
phase. The model serves as a theoretical basis for supporting design analysis and decision-making,
rather than providing an empirically tested standard or guideline. A mixed-methods research
approach was employed, incorporating literature review, in-depth interviews, and focus group
discussions with experts in BIM and energy efficiency. Key design elements—such as material
selection, building orientation, natural ventilation, and renewable energy integration—were
synthesized into a preliminary conceptual model that represented the interrelationships among these
components within the BIM context. The study offered a foundational theoretical direction for
applying BIM to sustainable residential design, particularly for small- and medium-scale home
builders. However, the proposed model remains conceptual and requires further statistical validation

and field testing in subsequent research to determine its practical applicability.

Keywords: Building Information Modeling (BIM), Energy-Efficient Residential Buildings,

Conceptual Model, Building Design, Construction Companies

unmi Failudlagmanglanaulaznisiisunlas

mﬂﬁi’fwé’muiumﬂﬁaqmﬁ’aﬁuﬂﬁs anmgilenne (PCC, 2022)

]

dAgNdamasoUTuansandulaesmUes MUTBYANA 1T NITUNTSUTEN TN

Uszine lagangluuniloaninsvenegsieg g Usena (IEA, 2020) 5¥U31 A1ADIAITLALNNT

i a

< a [ a v ¢ ! & [y ] = Y v
9057 MSAUIATBINIADFIMISUNS N LaLnS NRATINAALUUAAAIUNG 36% YBINTT NG 91U

g uvesUssnsludies dwmaliaugons
Wwé’amuﬁm%’uﬁmﬁﬂmﬁaLﬁmqaﬁﬁuadw
EIVER (International Energy Agency [IEA],
2021) nsldndsuiilifiussavs mnlaifio s
ylsdunundsnuesogordoifiutumiy
widaduafeddafideliiansuaesfie

158UN5¥aN (Greenhouse Gas Emissions: GHGs)

viavuavialan wavUaesRmidounszanae 39%
yaeviamun wuamislunisannisldwdsauly
2115 lneanglugranisesnwuu Isteduna
gndddgyNaiuisndisannansEnuse
dawndenldegradugusa

W3NSV UI91A1SA T wuINIg
sonuuUTiiunsannslang s aglasuniu

AUl LT UTUY 1 INAITTUN N IUNT WABIANT
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¥ o % b4

UssnnUnunnofudinand gy dutadnnnniu
ATINUAY NMTEDNILUY HaZMTIATIZRNE Y
famalmnianslindanmuiuanuswdu wu
N13719%1AN1991A15 (Building Orientation) il
wangan n1sideniagilifiauautiusevda
Wiy wu wdeilidauiu nienszaniily
anunsafuausouls (Low-E Glass) naonau
NSVINNTZUIUNTIATIZANGANTTUNE 19Ul
YIIRPONUUY dera i ianunsauTul sy

[

Unliiusydvsnmmdsnuevgeaala
TurslinUfeuun walulad Building
Information Modeling (BIM) 1eisun1seousuin
[ a = o w P ' LY
JueiesdlodAgyaunsatieinesnuuuly
MIATIL USUUTe wasiiuuseansamnmsly
WHIUYIDIANT A FILAY NI UAUYDINTS
PONLUY (Wong & Fan, 2013) lay BIM %2814

(3

A111309180IN ANTIUNITITNE 91U A2
UGG uaziTsamadendivinzauian
Aoulsunisnoa¥ieats U290y BiM-Based
Enerey Analysis bé Suma1uaulaii udu
TAYIRNIZNANNENNTALUNTIATIZANS 3971
HaugowAwas LU Autodesk Insight, Green

Building Studio &% IES VE (Azhar, 2011)

&
a v A 1 4

NMUITeladunisdnaus wud
PANTHAIUILUUS @09 uLUU (Model) iy
FuLuuLIRnEIsyuY 119 BM Wweiedle
Aasrznasanulugiwiatesnuuy dmsu
tuiinorde el ingusvasdiile a¥enseu
wAal asfu Aazvouauduiussening
a9 UszNOURN 9 TRt astunsldndselu
Unuinede lngldlaymaaeunsefigau

UsLANS AT INAA NS VDILUUT1AD AL UNTS

Fandlassadradaunnnfieliannsadaluly
Wauazdosenluauidedudalunielunis
NAADIIIUDUIAR
InnUsTaA

1. iefnyieseiunsguiifeates
Aunslanalulag LuuINaosdITauUImFADIANT
(BIM) LaglhuINIenIseenkuuUIuUN noIde
Usendandanu velussdvainanay
sefuUssne Wedaueneiifussdauiiugu
Tunsannuuusaeal ey

2. i eWA U LUUSIaILUIRAFULUY
(Preliminary Conceptual Model) #1%15un1s
Uszendld BIM Tugienaneenuuy (Design
Phase) ysanmsiiadosuaninenssunas
NE99U W aenna 89 uuUSUNAISYINIIUUDS
AUsEnaumMsTuaseiu

3 e a1 US 1899 BIM-Based
Eneray Analysis fidzviaunnuduiudidsssuy
sEnIesAUsEnaudAylunseenLUUTIURn
9 efTUsEANS AMME NI WU nsEen

[

60 NANI9DIAT TEUUTEUIUDINIA WAZNIT

'
= 1 =~

Haund sy uisy lneligagwaneiely
Wunsounumadmgeddmsunmseeniuy
wazMINAIL s osonlUDUIAN
Usslowiitldsu
AUBIAAINIUAZMIFUATITUUINTG
Baivinisldesdauimduszuuifendy
1INTFIU BIM 4aZkUINNNITBONKUUTIUNN
ofefiflusEans nmeundsanu felusedu
anauarluuszma dsannsaliidugudoya
1A luN19M 08NN UITBA LN ULAZATT

sanuuuiegndeluaunan
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FrunsiaLUUSIaeuIRn ol
Wunseuluniseonuuu lanuudiaesuuifn
AUV (Conceptual Model) d1m5un sy BIM
Turaanaeenuuy Aikandiiiuienuduius
sewinetladednAty Wy Tag Nemiaenans ssuu
FTUIEBINIA AT NANIUny ey dudy
w3 el onaivinisdmsuiinesnuuy 3eans
wazdfiRedos lunaifauunAndosuile
mseenwuutuinedeegnalusyuy

aun1sUseynaldlunindfinves
RAAIMNITUADATI WUUI1A89 BIM-Based
Energy Analysis #ildanamiasedannsedluld
Funseumnmadosulumsnun senuuy
warusmsdansndsulutuinedy dmsu
AUsEnaUNsTuaiwiu Yrwantaiianainly
n1sneaiie andununaanuluszerend uas
aﬁuayum3Lﬁw§imm§mmsaaﬂLLU‘U‘ﬁ'lﬁfluﬁm
FudawIndeu (Green Building) Wazn 1Wa L7
ogsdaBulugranvnssuieaiswesUsemelne
IsunTsUITeEiReades

n1senLuUUIUN ne @ el
UszAnSnmenundsnuiududwneddnlu
yfitymanndeuuasiumundsnuiigedy
agenailos waluladuuudiassansaume
81A15 (Building Information Modeling: BIM)
Igsunmseensuinduedesdiefiddnanwluns
FredrsinaniulsEav nmeundsnues
91ANSHIUATINTODNLUY (Wong & Fan, 2013;
Azhar, 2011) 0819bsfin UITeTHuLTY
luiinmsuszgndld BiM Tulassmsuunelg vie

ASUSEIUNANAINITODNLUU UINNINANTNRIL

LLUUﬁi’ﬁaaQLLmﬁmﬁaaﬁuayumiaamwﬂu
Tassmsvunadnlagiamslunaiiogende

1. BIM wagn15eenuuuenn1susenda
WH99U BIM gaelinesnuuuaiuisndiass
NeANIIUNTLINTsUTRIRIANT AT IeiTeya
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App Sheet, Tonnasszaun1slauInIg

ABSTRACT

This research aimed to enhance the delivery efficiency of machinery and power
supply system installations in industrial factories, targeting an improvement of no less than
8% through the integration of digital technologies and engineering management approaches.
A case study of Merge 3 Site and Service Co., Ltd. revealed that 3 out of 5 projects
experienced delays, with losses of 4.20%, 5.90%, and 2.43%, respectively. Notably, Project 1
was delayed by 30 days, representing 4.20% of the planned timeline. Through analysis using
a Pareto chart and mind mapping, the primary causes were identified as ineffective
communication (40%), insufficient materials (20%), and unavailable tools (15%). The
researcher applied digital design principles to create a solution addressing communication
inefficiencies by improving the workflow and validating data prior to developing a real-time
tracking application using AppSheet. Furthermore, a Service Level Agreement (SLA) was
introduced to set clear service response commitments and ensure quality control.
Implementation of these improvements in a subsequent project resulted in a delay-related loss
reduction from 4.20% to 1.14%, equivalent to a 72.85% decrease. The return on investment
(ROI) was calculated at 441%, indicating high cost-effectiveness and significant process

optimization.

Keywords: Digital Transformation, Project Efficiency, Installation Delivery, Engineering
Management, AppSheet, Service Level Agreement (SLA)
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ABSTRACT

This research aimed to design, develop a dust monitoring system utilizing the internet
of things (loT) to control and monitor air quality, specifically targeting particulate matter
smaller than 10 microns (PM10) in schools under the Bangkok Metropolitan, and to evaluate
users satisfaction towards the developed system. The design of the system integrates dust
sensors with microcontrollers to transmit real-time data to a cloud-based platform and
automatically activates a high-pressure mist spray system when dust levels exceed a
predefined threshold through notifications delivered via a smartphone application. Research
instruments included a user satisfaction questionnaire and an expert evaluation form. The
findings revealed that the system effectively maintained dust levels within safe limits and
achieved a high level of user satisfaction (X = 4.63, S.D. = 0.57). These results highlight the
potential of 10T in promoting sustainable air quality management in schools and suggest its
applicability as a prototype for smart school development and proactive environmental policy

planning.

KEYWORDS: Dust, Internet of Things, Smart School
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ABSTRACT

This study aimed to investigate the persistence of gasoline residues on six types of shoe sole
materials, including natural rubber, synthetic rubber, ethylene-vinyl acetate (EVA), polyurethane
(PU), nylon, and polyvinyl chloride (PVC). Volunteers wore shoes made with each sole type and
stepped onto ceramic tiles containing 100 pL of gasoline droplets. Samples of gasoline residues
were collected from the soles at 0, 3, and 6 hours after contact using activated carbon enclosed in
tea bags. The collected samples were analyzed for gasoline components using Headspace Gas
Chromatography-Mass Spectrometry (HS-GC-MS). The analysis found that at O hr. all six samples
of shoe sole materials were detected the presence of gasoline components in 12 peaks, at 3 hr. four
samples of shoe sole materials were detected the presence of gasoline components in 12 peaks, and
at 6 hr, only synthetic rubber and phylon were detected the presence of gasolene components in 12
peaks. The results also showed that gasoline residues remained on the shoe soles even after 6 hours
of stepping on the tile, evidenced by the decrease in both the number of peaks and the area under
the peaks in the chromatogram. This method could be applied in forensic science to detect gasoline

residues on footwear and help link the perpetrator to the crime scene.

KEYWORDS: HS-GC-MS, Gasoline, Arson
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Incubation parameter

Agitator temperature  : 100 °C

Incubation time: 10 min

Agitator on/off 10 min/2 min
Injection parameter
Injected volume : 100 pl

Injection temperature : 200 °C
Chromatograph parameter
Carrier gas : Helium
Carrier gas flow rate  : Iml/min
Oven temperature : 60 °C to 100 °C
iiugaosan 10 °C

: 100 °C to 200 °C
iiudasan 15 °C
Mass Spectrometry parameter

Transfer line temperature : 250 °C

Full scan mass range : 50-500 amu
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ABSTRACT

This research aimed to compare methods for detecting latent fingerprints on the adhesive
side of adhesive tapes, specifically between the use of superglue fuming combined with wet powder
and the use of wet powder alone. The objective was to evaluate the efficiency of each fingerprint
detection method based on the number of identifiable minutiae points. The types of adhesive tapes
used in this study included clear tape, masking tape, electrical tape, and parcel tape—commonly
used in fingerprint recovery. The experimental results revealed that samples not subjected to
superglue fuming provided clearer fingerprint impressions, both in terms of ridge clarity and the
number of observable minutiae points, compared to those treated with superglue fuming followed
by wet powder. This is likely because the superglue fuming process reduced the adhesiveness of the
surface and may cause the adhesive side of the tape to bond, resulting in the loss of fingerprint
details. The findings suggest that using wet powder alone is more suitable for developing latent
fingerprints on the adhesive side of tapes. This technique can be adapted for different types of

adhesive tapes and applied in forensic fingerprint analysis.

KEYWORDS: Latent fingerprint, Adhesive tape, Supercooling fuming, Wet powder
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ABSTRACT

The objectives of this study were: 1) to examine factors influencing the quality of life (QOL)
among elderly individuals with non-communicable diseases (NCDs) in Phan Thong District, Chonburi
Province, and 2) to develop a QOL model for elderly with NCDs. The mixed-method of study was
employed. A sample consisted of 377 elderly with NCDs, 23 public health personnel and 11 elderly
participants, selected by purposive sampling. Research instrument included questionnaire assessing the
QOL, attitudes, and personal factors. Quantitative data were analyzed using descriptive statistics and
multiple regression analysis. Qualitative data were analyzed using content analysis. The findings
revealed that personal factors such as age, financial status, and the presence of a primary caregiver
positively associated with QOL among the elderly. Conversely, diabetes and hypertension significantly
associated with poorer QOL Positive attitude factors such as physical (AOR = 2.88), economic (AOR
= 2.67), social relationships (AOR = 2.10), psychological (AOR = 2.78), and environmental domains
(AOR = 4.65) were significantly associated with enhanced QOL. The improvement of QOL among
elderly with NCDs should be supported by family members, community-based networks, and

governmental policies.

Keywords: Quality of Life, Elderly, Non-Communicable Diseases (NCDs)
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