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microfold cells %158 M cells UAY WARNAED (lymphoid
cells) %’%aﬁgm’%*&mdw mucosal associated lymphoid cells
Bemaadaruagidungu Bandn folicles™ ™
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macrophage ¥1a619¢, IDC = interdigitating dendritic cell,

FDC = follicular dendritic cell, HEV = high endothelial venule, M = microfold epithelial cell)*
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U3nadnuuesiuianesiedainmaasds
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NRaBARI1MADS V38 folicles Usznaudae
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LBWALA% (antigen presenting cells, APC) §28819L8%
dendritic cells, macrophage LL&&L%@ﬁﬁLﬁm%ﬁﬁinu
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WagukUaswouian (antigen processing) A1gli APC
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homing receptor TIa NN IZLAZENHTO UG IRNIINIULE
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nalnsalufe n1sfi activated T cells 93¢l B
cells W tudu immunoglobulin committed B cells Tng
B cells %gjmﬂu follicle a2aUAY activated T cells 18
activated T cells Agas cytokine lUn3zAu B cells
LM isotype class switching WonAnwanAUeRTIa Y
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imdessne Weaieniduiudeluldsndae
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gene (somatic mutation) %’mﬂu gene &3V transcribe
DNA 9a9uaufuaf® nlagnsgninileaingae Enzyme
activation-induced cytidine deaminase (AID) Aiawpaea"" °
Aawdle B cells ganIzdusiag activated T cells W
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A53UIUNNTTLAARY (3837 “Common mucosal immune
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nitadidoylnssagnlaenalus = Selundniu guuun
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Woylnseayn Tnewy O5Blintegrin ARIFUUWIEY M
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RAYYRALANGNARTUNINUTIIUGA 199 TagUTLIaN
vestibular surface ‘Uﬂ@&qmﬁm stratified squamous
epithelium ﬁﬁwwm@g’m lﬁﬂia@agm@muwiﬁnzﬁmﬁu
o euaiznela luniedl respiratory region azgninaay
28 pseudostratified columnar epithelium LagUTLIR
olfactory region a2132NaUA1Y columnar cells L3896
WULABLANT UN3N&ae smell receptor™

Pseudostratified columnar epithelium #8 L¥aa
ffunumardaluniagetugivasaynuaziaidian™
RIAUULYRLTAE Usenaumae cilia nIdltduwidaa
Lgauiwwwﬂ wag villi NIEDRWAATTUUNILAUD NS
waznUIUSAu vilin fiRIFIUUNYEIWAR dauRafiu
119Y091aA (basolateral site) WulaLanadaniziyas
O(5B1integrin® *° WONANE HIUUUYD epithelium
Qﬂﬂﬂ@@%ﬁ?ﬂ%‘% mucus 989 glycoproteins TilsznovUfae
enzyme YUAFIG)

fosiu n1sirdeTaTunwBoifionayndd
Usensnnazsiiun1sinadeIaturun1s M cells Wagan
& physiological barriers lawa mucus, enzyme Lae villi
fifaend1 uonand Tuanadianiz AsBTintegrin Somy
USaadanunues M cells Sonnnn3undeTaTur1unig
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Qﬁéjuﬁwwﬁalﬁaﬂwﬂlﬁga dlagan physiological barri-
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Wearu Tngdinnedeslnseninowaa (tight junction) %38
Y] & . & a
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endocytosis 198 EC leLduLfgani®

(FawdasanannguninluienanssnedenangLan’)

m. mstidadndutiuioiionayn

nsnsrduszuugiduiuidedonayndis
UszAnsamsesUssnaudie o asdusznaundnseluil

0. M InTungefiuseaninmiudadaide
swdnsuinmbaifionayn Tnedataedney iy oyme
ide Awanzau

. MaiiaazdnEnnnameuaua e sy
‘?1'Lﬁ@%uﬁwm%L%ﬁﬂmﬁmimgﬁmfﬁw’wm L9
fstemilgninfidui @duwants) Amanzaw

dnfuiatunIeweudaudilinuiodion
Fagaeiinge WU aun1Avalalasa e laiteeusas
FIF9TATUHIU M cells waigedraundeedinTunie
wauBlauAINMTEaeAaNLYaY enzyme Uilaaudawion B9
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Lﬁ'm%mﬁumﬁﬁﬂLﬁuaﬁiaaﬂawéwﬂﬂ%aﬂﬁw (bioactive
agent) Muisntlasfuiifidnunsduiuvammsnan (micro/
nanosphere) L‘WI’mJﬂ‘fJaﬁmiaaﬂq%%smﬂmigﬂﬁiaﬂamsl
vinadaden Taseynenasnaniianuisaidasuuin
BILA < o laATE% (um) Tands « AT (mm)
uBnanil natenguseAnuInavesnIIARey
ayn1adasidandauiafidaslunisdainnsdeiion
Toefnunareslszqiitufiaueounin uwazauausd
Anataunialivauivesidandaviiuia laeliide
LADUNIYUAGIG 1% stearylamine LA polyethyleni-
mine®™, alum™, PEG™, carbopol Wag pluronic™ lkn1sAnu

'
AN

daulnainudy eymedidiideandeuiafifinusaiadaely
nafaniziaidian Wy JaqaRsuRafifluszauin s
uana1nazdaglunsdanizAuaaws 369s1unIndae
Uniaeiatuainnisgnegesdasuinadaiianlag
Annudadulinielueyniadneae
Jaatiuindudmiulinnadafiondansaidy
fadannaunuinduwuuiin 1Wu Inturiladals 1o
nsldaynaiifigasaiafimanzaalunsaeshdeindu
Tagaynradildsindeaanagniniealdainiagnane
Uszun Tagial leun wodwes (polymer) waz osis (ipid)

a.0 BUAIANAAIIN polymer famrsageedasialy
31918

m}gm@‘um@“Lmimu,aguﬂuﬁﬁwm polymer i
funsagneaeaaelaluinniy uanainaziiusednsnm
gelunsiniiuindukazdnansaundesiaduainnisgn
dogaatsusnandalonuas ToldUseuves polymer
wanilAe dansagneasaatenisianmidiaslusiene

a0 BUAARAAANTYETY

wenanil B3N8 EAEYRY polymer €59
sunsagnuUiuuseiiialianUdesuaufiauniaietuly
sveznafiennutuiiadfinszeziaainisesngnives
Toios Foaztaeannauivesnnsliiedufiosonfiduriau
luszezendladnaee™

Polymer fidnanTagneaedaisldluiionie
(biodegradable polymer) %mmﬁ@lﬁgﬂﬁwmﬁwmﬁa
nswsenduayn1ndmsuindeindy o8 poly (D, L-lac-
tide-co-glycolide) %38 PLGA 1% biodegradable polymer 1kéi
fun1afnuiaganiienans dasanauisaniunuse
nsvanvaseintunieglusynin PLGA lalagande
psAUsznaukazivinlaLanaves polymer fidugan
Usznauves PLGA Tefidnmnasanefafiuanenedu™ = =
Jagliu PLGA Widulnmnfuiidiunsadareldiooly
I elagazdaedu nnnanfauaznIntnalaan lng
N194A9 hydrolysis YB9WUse ester™ > <° EROTCROTTY
daneFeaudueynieindededy asanaansagn
gapaaglanelusnneuazdnsnisgassaaiesdiunsa
anasuaxNle

Jaganathan Wag Vyas® WwamaldLfiude
UszAvBnnuas PLGA Tignisseaiiusynna microspheres
FornuuTetuladasusnaud lunsdaensedundduiy
madewdion wud1 syedinuuTelusanamieasi
519n18nan secretory 1gA Wa2 IgG “LéfLmzéfm‘fig@

msfneludninaassydasiigg wudn eynia
PLGA dnnsaiiusyneildlunsiseipfusinadeaiion

'
A

ldagefiusedninam dadnnasedilasuiatuiigninuiy
Tuayna PLGA dansadiegfisanuiivedeeiunuies
NnNsiadauuAiEeNiTInlasnsag™

U @ 1A59a319Y99 liposome ¥1IAEI9°) 911370 lipid bilayer (A) WAz AnWaN13EBeALTUIR ¥89NEs liposome (B)

19 liposome #181307ALTWLUUTULAYT (unilamellar liposome) #38%a12Y% (multiamellar liposome) LAuuag v

IINITLHTYN
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aunnlydusdansaldidussuvindedntunig
daiflenliduiigadu Tnsdnnsawseaidusynie
WeAnifuiadunasdesiuiaduainnisgninaising
physiological barriers U%L?ﬁuL?jBLﬁaﬂ LATAINTOLD%
ssuuihaeiatulasnsie Tagaun1alnnsfneiuegi
uwnsnangde sunaveslusufigniaiesludnuaaunie
n39naxdiFendn liposome™ liposome Jueuniansanas
fist13191n lipid bilayer Sianwaedauiwdudug voolusiu
daunansluguil @ 1ag liposome dansaldidussuy
ideldveansfiazansldilu Teazagluluanavas
sl (hydrophilic phase) 19% &3%Y89 phos-
pholipid head wazansiilaiazatenin Tagazaglulaiana
vaslususandi laigeusin (hydrophobic phase) 1@ &2uwp9
hydrocarbon tail LUWAY

Liposome Miuszuuindeiatuiidszauain
du5a Iagialuagldsaadiy adjuvant iiadaenazdu
ARANAw Freghadu 1112 daeifandduiuly serum
Glol#saniu liposome ‘17i|‘1J‘§§’ﬁ3 recombinant glycoprotein
989 bovine herpes virus type-1% u@ﬂﬁﬂﬂ‘ﬁ £98 adjuvant
ﬁuﬁﬁaﬂﬂizﬁuqﬁﬁuﬁu 199 monophosphory! lipid A %39
cholera toxin B fianansal#saniu liposome w3al¥3an

Auarn1ANeTeENan polymer 6 tlusiu

o0 ByNIAUTUUAsHURIRIBdsaBnzAa B alfian
(Mucoadhesive substance)

Mucoadhesion Aa nsfifiuRadasitufia Fentls
Tuiufe HuRnBadlan aniedaderuuaziu Tandld
Wuasdagnzinlneannagds hydrophilic macromol-
ecules ﬁﬁﬂ@i& functional groups fanansain hydrogen
bond tAeguauwiun1n® nalnnisin mucoadhesion
wiou o sze 1dud szezdudauasiufoviosees
AAdU LAZIEETNITINEAATINAT (AAN1INTTINTENINY
fuvasiuRanedesiliiinnnnisiaszndneiuiia™
AEAF YDA AzITEZATLANGA 19 AN U LULT
wANG19AWYDITEULINAY FIag19iu nsgaduidusees
ddnydrsunuuvesssunidslaisnnsalilagaselud
Badlonutimane uasdesmagnaeduiiiuiavesidaidion
Whnne lwaefinanzinaadduszezdidgmn
FULUUYDITTUUINR I DILD1YULLIIRILATEAAIS LW
mucociliary clearance Lﬁamﬁﬂa(ﬂﬂdaﬂiﬂ%uﬁgﬂﬁﬂLﬁ‘u
el Faadius1s mucoadnesive ifinndstAdaeinnzio

Badeniidldgniawiatiedailosfiadfindnaninyag
nsl#detumadofionuazifiafiinisnsedugdduriu
Badenliiivsedninm® laessdaennzdadeiiion
dmsuihadsiatuiviasla TduA chitosan™ uag alum™

Chitosan 0% polymer LLU‘U?IE)‘U‘LEW (hydrophilic
polymer) Aild5uni1sAnuag19nievansiudainaass
naeeindn d1u1saldiduansdiensedunisneuauss
NINNANAUYBITATU™ “ AauduTR mucoadhesive Y89
chitosan 1A3Un15UslUlAENNTANBINTNTEYINTENIN
Feulus13aZA18Y89 mucin WA chitosan Aila3enluguuuy
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Abstract

Mechanism of immunological stimulation and delivery of vaccine via intranasal route
Amolnat Tunsirikongkon
Department of Pharmaceutical Sciences, Faculty of Pharmacy, Thammasat University, Khlongnueng, Khlongluang, Pathumthani,

12121

Intranasal immunization is an alternative route of vaccine administration considered as a non-invasive route, stimu-
lated by intranasal vaccine. Intranasal vaccine is prepared for the purpose of reducing the side effect of invasive vaccine and
gaining more of the patient compliance. Stimulation via nasal route can elicit both mucosal and systemic immune responses
so that this route is relatively attractive to vaccine administration. However, the mechanism of immunological stimulation at
nasal site is quite complicated. Therefore, the development of nasal vaccine to achieve its greatest efficiency is considered
as the tempting study topic. In this article, the mechanism of nasal immune response and the transportation of vaccine
via nasal route are intensively reviewed. The relationship between the physiological barriers at nasal site that influence
the adsorption efficiency of vaccine and the vaccine delivery system prepared by mean of pharmaceutical technology to
overcome these physiological barriers is considerably reviewed as well. Finally, the review of research findings in relation
to the pharmaceutical technology of micro/nanoparticles and mucoadhesive substances as vaccine delivery vehicles are also

assessed.

Key words: Nasal immune system, Delivery of intranasal vaccine, Micro/nanoparticles, Transportation of intranasal vaccine
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