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CCU IN
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room E
Clean +2.9Pa
27ps —N & Corridor
-7.7Pa >
CCU 2PE I

313U MIinA1ANAUIYNTIATEUisuananeluisedUaeisuiusiaany (Ante room) 3NUUIR

WisuiuwunlaesznineiasifUas (Clean corridor) uagwuinlasszundneisgiasnulasmiafunieuan (Corridor)

LA25189UNA
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drlineundivdawinao. wunys: nTteundle, NTYNTIAITITVNER.

nsENTEIsTaAY. WU, MsTauazmuauaunIweInAdIniuesarerakarnstasfunishnitoniserniely
1518, BUNY3: dNNUETUAYUUSNITEUAINN 4 WUNYT, NSENTHETITUET.
Fenssuanuuvissemelng Tunssususigudus. 2559. 49550 989, 031001-59: 4IWsgINTEUUUTUBINIAUAY
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ASTM. 2013. ASTM/ASHRAE Standard 62.1-2013: Ventilation for Acceptable Indoor Air quality. Pennsylvania:
ASTM.
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2. M3IuTeAuMIEITNsItiaLRe (One-handed
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restraint) Tnenasldilodnefildadnsuusnalaumuas
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Two-handed Restraint Method
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fis: Rodent Handling and Restraint Techniques (2021)
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unsfulsulaensifaesile agldituiflofuig 4. msldaunsaldmsududedu Wu {1 wie
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wanidminnaedinaety wdwhvinanissus sdelu

2. nsdvdiAvusannielna (Over the
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tosen duldumihvemyum usazlisenusinaiivessn
danihilons ¢ fafnde Tousounds Tneituarines
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3. MsdudsAvusnal@lug (Under the shoulder
grip) WWunsdudedulnenisldaesile aglddodnaniladu | fiun: Study finds anti-anxiety drug limits rats’ empathetic
saudfIUSHuteIen tnedimulilslouseutesen auls behavior (2021)
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Bogdanske, J. et al., 2010. Laboratory mouse procedure technique. Florida: CRC Press.

Engji, Liu, and Jianglin, Fan, 2018. Fundamentals of Laboratory Animal Science. Florida: CRC Press.

Machholz et al., 2012. Manual restraint and common compound administration routes in mice and rats. J. Vis
Exp., 26(67), p. 2771.

Rodent Handling and Restraint Techniques. 2021. [online]. Available at: https://www.jove.com/v/10221/rodent-
handling-and-restraint-techniques, [accessed 27 June 2021].

Study finds anti-anxiety drug limits rats’ empathetic behavior. 2021. [online]. Available at: https://news.uchicago.
edu/story/study-finds-anti-anxiety-drug-limits-rats-empathetic-behavior, [accessed 28 June 2021].
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Valid Analytical Measurements

Magnusson, B. and Ornemark, U., eds. 2014. Eurachem Guide: The Fitness for Purpose of Analytical Methods — A
Laboratory Guide to Method Validation and Related Topics, 2™ ed. [online]. Available at: www.eurachem.
org, [accessed 28 August 2020].

National measurement system. 2006. The importance of valid analytical measurements, LGC limited.
[online]. Available at: https://biosearch-cdn.azureedge.net/assetsv6/The-importance-of-valid-analytical-

measurements.pdf, [accessed 28 August 2020].
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(Discovery of Novel Hydrogels for Pharmaceutical
and Biomedical Applications)
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lalasiaa (Hydrogels) Wugluuuvasnvdiasiiniifinnuiiaulaludegiu dnsiwildussleniununely
Nuiundynssuusazdinisunnd lnsnmznmsimuiduginviuwanisuenuazivdons dauandluui 1 dWewin
a P ' a ¥ a Y vy a ' P a Aa S vy o a
faugangy Usinanigs Sanudiduldmadinmn uazdesaanglavndinmn lelaswandeguuldimmnviemioumn
a s a a sl o X & ' a & v .
PnnediueseTsumAwasnedueindnaseitus s sngulalaey wls uazwanfu s (Lozinsky et al. 2003)
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lelasiaa (hydrogels) \unedwositveutiid
1A39319019188 U8R SuULAnINNITTBRIURsa 8 lE Ve
Tuananedweiidoudefuiuadens (network) Tag
iwetnediaznszaesegluth Fsannsogaduildlag
Tiavaneluth mnsdeuwalufviazanedunss wu
VLA WNUea MSesnazanedunssuiaduiilaly
¥i3endn seunlua (organogels) Tnsmswnsealalasiaa
minfiidussiusznevndninavilfaaaunsnlssend
TluszuufiiAeadoaiudsdidin (biological systems)
demnferudifuldsznintantuidede awnsades
ganen1ainniaziinnstunigeangniguansianieg
nalnnsdeudevemedwesiintulivansistutumaia
fw3en efidy Hntuanaietelalnsea (hydrogen
bond) WisaraiaNIuRusElALLAUR (covalent bond)
Wionseaaed (crosstink) findeuse wdeerafinainduns-
Aerfidouniniusslaniaud Wy Sunsisersenineseq
(charge interaction) Wusglalasiau (hydrogen bonding)
Sunsiservesenaliveuih (hydrophobic interaction)
309UNIN3BLIUABTIAE (Van der Waals interaction)
(Okay 2014 way Paduraru et al. 2012)

lelaswaauisadnuszianningg ¢ 2 Uszam
fo lelasaafindeulne3Znienienin (physical
hydrogels) wagigniaail (chemical hydrogels) \wafl
wisslpgIdnemennansamsenlaannnisiSeesinves
aeldvesluanawediesidensetuduaiotiovesly
wodlweslnsarfunansenuiiliveviuarlessiinude
wusylalasiauuazniunisnemiveswdnaslupsedne
watiwIoulaedinienieaminazaiunsadeuaaius
nwanduafuansazans (Sol) lHnnisdsuundas
Y930 MuIndon W sl lesedin wazarudu
A5A-A9 N15UTUANIZWINE DL ZaLAN S TY-
ihliluianaveswediweslureandundouseiduLea
1@8nads 15153ennsUasuLlasuudunduldsening
A0TUTTOALALIIAVBINBALNDIIN “sol-gel transition”

33

v
=

wio“gelation” Tuwaizfiniswieumalagizmaaiiiedu
Pnwafianelenedwedoudetuseiusslaniaudnse
ATOAAIATILT s w3evrgazdnnuasiigeaunatedu
asillazanetnesnea1s (permeant gels) mniinnsl4aa
nsutidenuds (freezing) Lavn1swiasNazany (thawing)
wae Cytotropic gelation Benla-laswaviaiinlasle-
198 (cryogels) (Soradech, Williams and Khutoryanskiy
2022)

wodlefialatiudadu vse L-PEI Juned-
wesanelinsaUszquan (cationic polymer) Afintae
15%197 (repeating unit) Usenauievjialiuiagen
WssAAsuauesdv@n CH,CH, @il fananslugy
7l 2 wodlofiatadiuldnsuduvesuiefigungivesly
Yuzfinediofialadiviiifsduduveunad wediefia-
dfludaduszazarsluirfeuiifovdn azareldly
wmuea evnusavienaslsvedy Tnsazliavareluth
figuuniivios wuBy wofiadmesuazuedlyu nedledia-
wilfudaduiidnvazidunidiouaziiygavaounad
(Melting temperature) WU 60 - 69 a3raRYE Wo-
Awesulindannsafiulifonmgiives Yagtufinsihans
wodloataliudaduinldlugnamnssusneg u1nung
oy WARSueTNeEnHen anstidan uaviAdesdiens
\osanwedwessiiiauaiunsalunisusudsuity
dvenduluwaglaa vonanigdldiduaisanaznaufy
Fanuwasiduansianiifnnuaunselunisasilessu
Yaslanelegou Wy dinsduaziwesialion wodledia-
ddudaduiivsslovinatgegsluaiudainenluies
Uitinns Tnslameniamizsidoaiole nsiddu
(gene delivery) I#lunsineidsawadvewadfiinisdn
nzegresewiiaiunisinfn Wosnwediefiaaiiiv
dadudunedwesuszquan Auladuuenvessadil
Uszgaugnisgaludsauiiadeudmenediofiaadiuids-
W FareliAnnnsEnaaiudsuseduseninaeadfuanu
(Lungu et al. 2016 wag Chatani et al. 1981)
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L-PEI cryogels

fisn: Soradech, Williams and Khutoryanskiy (2022)

L-PEI cryogels

2 5 o3P

SEM of dry L-PEI cryogels

sUN 2. Tassasnamaniivasansnedefaadiu@adu wazniswseuleaslewma

v

nasnedefiaaiiudadulaeisnisudidenuds wazn1sviasuazans

fatunnauautRuazdofvesansneiofiawad-
fludadu Uszneuiudslifisnerumisivinisiildwea-
wesvdnilunisimisulaslowa Tne3snisudiBonuds
wagn1svaeNazane ey filsulurngiduindny
AnwseduuSaanenii Reading School of Pharmacy,
University of Reading @us1se1a1d9ns aelanns
Miugkaveernans1313¢ Vitaliy Khutoryanskiy wag
ans19158 Adrian Williams 3eléaunfgiuuasadndu
MuATLasTRdUTauAun U sweRlefata i
@ anansawseslaslealalagdSnsudidonuds waznis
waenazaeld SeldARLHANUATINIIEIULIWITIAT
Junidludususugondouvesinsasmadunedwesd

35A1SNQaav

mAeiFunnsdaeseiasnediefiaai-
fudadu lae3Snsgoovyioludiilddne (side chain)
vasasnedeanylwdumensalalasrasinuduiosas
18 Tngtniin mnﬁ?uﬁwmiﬁﬂmqmauﬁ’amqmamw
wazfigadanuauysalvesnsdanevisheiniadusnou
Hedgsuundfinslauuud awnlnsalal Aauaudads
ANNTEU WiswinTudnesudunsusaaninsalatuag
audundnuareduguremedesiduasesity a1
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Fo91 “Macromolecules” tlaseaumsaunuadnifids
laifinsmeailinounthi feidumsdunuddnigasnis
FenssEiuuud Tneauddeisuainnisdunsie
g1snedlefialadiugady 1neion158n18nInvesans
wodvenwlgdunlensaNdy n1sdunsizilasiewasnn
asnedefaaiiudadulalagisnsudidenuds wazns
waenazas nsAnwladeiifinasenisanuudusauay
anandAnIsnienmaeslaslowaiindsuainariwed-
fiawdfiugadu loun samgiilumsianudusasd
azanedun3yd nasnaunisussendldlumandunssy
LasTINISUNNY

fudnaszsilaslemaanaisnodiefiaiadfudaduls
lngBnnsudiionuds waznisnasuavaty nsfnwdade
Afnadonisanuudusuazauantinianien e
laslewaa fn3ouainarsnediefialadfiudadu laun
gaungiilun1sinanuunazfvinazaiedunsd aaen
un1sUszendldlumandynssuuazdnisunng lag
AaTRTUszdIL 1iun auautRadinnuiou Ay
HAnkaredug L N1slva ANUnia N1INBIRILATYIUIA
voe3ngu Uudu é’fummﬂugﬂﬁ 3 (Soradech, Williams
and Khutoryanskiy 2022)
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nsnlalasrassnidudu

Poly(2-ethyl-2-oxazolines)

duazilagdSnnstounie

Linear Polyethyleneimines

#aas5199 Cryogels A2878

Freezing wag Thawing

Cryogels 910 Linear Polyethyleneimines

JUN 3. wunmnsdueziansnediefiaaiiududuuaznisdunseiilasiewa

AnasnedefiaadiiudadulalnedSnsudidenuds wazn1sviasvazaney

WAaNNISNQdov

l AsavIASItkanswoaloNalatduLsoldu

IINMTFLATIVaIsNediefiaaliudady Tny
Fnsgewmeninlalanasiniduduiesay 18 laguniin
lngd8n53Wand (Reflux) 1unian 24 H3lus zifinnis
gogagvanysal vnsanaznaunlgludeulansenlyd
wazilinediuosusavaneNsnnAznougl 1NUUaUN
gamgiiviesneldagyinimdunan 3 Tu agldnedwes
dvn vhnstuduanuanysaiveinsdunseinignIes
lUsnauiluadesuuniinislewuudaiuninsalauay
WiEesnswdresudursiseauninsalad a1nn1sinw
AaNUANIINIEA YR swedeNaa liilugdunuing
MM3IAEEIRITRlATIET L UUNEN (semi-crystalline) 1ng

A ' Yy A g a .
ildunansenindlassaiimidusaideu (crystalline)
P @ a . 2
wazlassasrawuulaiidusudeu (non-crystalline 158
= - a

amorphous) WagilaanaeuivaIgamgil 60 - 69 aeen-
walea MelTuedivuTunannurunegluanavetans
wodleialailiiuiladu (Soradech et al. 2022)
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' nstasgulpslbpadlIgdsSISNISUEIEoNLTD
lla=AIsKasua=ay

nnsmssdlaslewaainaisnediefiaiaiiu
FaduneldanenisudiBonuded -80 ssmwadoa
LLasmsmaauaxmaﬁqmmﬁ 30 peAnwadod wiadl
Bonin Cryogelation a¢ldaaudsiiidnwazyudnn ng
wadawsawasuanusnauluiduaisazanelaiiels
anufoud 80 srwalva Sedolainvatineniuie
waleIeulne3nanenmainnisSesivesasldves
Tuanawedwesideusefudueiots (network) vesld
nodlesingeadanusylalasaulasNILNTNERIVEINEN
meluesetie audadugnsuawiaivgnielues (arge
interconnected macropore) ﬁ\‘ll,l,am\ﬂugﬂﬁ 4 1nNNT
ﬁﬂwmmauﬁamiwmﬁwaqLaaﬁﬁwmﬂﬁuwudwqmmﬁ
lunsmsudidenudeiinarannuaiuisaluniswesiilng

RUUYNNATEAU -196 armwaldya vilin1swasialy

v
°

WnIeamgin 0 asrwaldiva Wefnwiniswesdaly

Y
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hasu 24 Falus ﬁﬁLLamﬂug‘Uﬁ 5 uenanidmuianig
iw3suealnggumgifinisydu 196 ssrwaldea L
AULDY (hardness) wazunbangy (elasticity) lag
Sutfunanismaaeusiemsasinnisiua (theometer) wand
fa8A1 storage modulus wag loss modulus WenaN
dfmuinlaslewaiifmundudignidudonvailie
Escherichia coli wag staphylococcus aureus faLaAd

Tupnsad 1 flesannisidudszquanvesansnediedia-

widudadu viliiAndunsisenUseauinvesnediuesiv
UszgavvesntawaduuaiiSenaliinnsdudsnisaule
vasuuaiselaensIvaauannIsiialeula (Inhibition
zone) PWAMITINTTUGUATITENY 2 aneiug Tuvae
d' P av_a =

laslewaiesouanwedhiiaweanssedlifignslunis

FUTIUATISENY 2 @gWus (Soradech, Williams and
Khutoryanskiy 2022)

fian: Soradech, Williams and Khutoryanskiy (2022)

U 4. maiinlaslewavesanswediefiandfiududu lneiSnmsudidonuds uagnisnasyazane

Without DI

Imitial
water

15 mins

fan: Soradech, Williams and Khutoryanskiy (2022)

U 5. nswesalutn (Water swelling) vaslaslawafiwisnainanswediofiaadiiugudu

IC"IEJ’QJ%‘ﬂ’ﬁLL?jILgEJﬂLL%Q AEN1INABNACANY
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A13197 1. grdA el uafisavadlaslewaniwisuanaiswedioiiaaiiu (L-PE) Weduiouiieuiulaslewa

nodlhiawsanasad (PVA)

urnlaulalunisdues (Haduns)

Escherichia coli

L-PEI laslowaa 201+ 12

staphylococcus aureus

185+ 0.7

PVA lasletaa ND

ND

nunewme: ND = linsranulsula

dasuwamisivy

ao Xy < v a !
nuidelfaidunsmsdunulaslenayinln
= = S a _a
Fodugvuuunilaveslalasaaniiniouanaisnediona-
asd o oy 9 =
wilflugadunensusegndlilumandunssuuasdanis
wind loelaslewaanarsnedioiawadiugady awnsa
= v LA < A =~
wigungldaniznisudidenuds 9 -80 asrwadea
wagnsvaeNazany Mgamgll 30 esmwalva avldiaa
% Ao o o A o £ I
wlanildnuaegudvn wawawuiannuuds wasay
niangud waglaslewaniiaunduddinuaudfignsdiu

Aefiaiiugady iliAndunsiserussquinvesne-
AweitulszqavvemilnvaduuaiiGeneliiannisduds
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& o . . 5 2 oy ° ¢ o o
Weouua#ilse Escherichia coli wag staphylococcus  lugmmneusnvsenydion o gudidenguinnssy

aureus seue esnnisiliudsgquinvesansne-

Chatani, Y., Tadokoro, H., Saegusa, T. and lkeda, H., 1981. Structural studies of poly (ethylenimine). 1. structures of

nansdaaiayulng 1. deluldlueuiern 2

two hydrates of poly (ethylenimine): Sesquihydrate and dihydrate. Macromolecules, 14(2), pp. 315-321.

Lozinsky, V. ., Galaev, I. Y., Plieva, F. M., Savina, I. N., Jungvid, H. and Mattiasson, B., 2003. Polymeric cryogels as
promising materials of biotechnological interest. Trends Biotechnol., 21(10), pp. 445-451.

Lungu, C. N, Diudea, M. V., Putz, M. V. and Grudzinski, I. P., 2016. Linear and branched PEls (polyethylenimines)
and their property space. Int. J. Mol. Sci., 17(4).

Okay, O., 2014. Polymeric Cryogels Macroporous Gels with Remarkable Properties, Vol. 263. Cham: Springer.
Paduraru, O. M., Ciolacu, D., Darie, R. N. and Vasile, C., 2012. Synthesis and characterization of polyvinyl alcohol/

cellulose cryogels and their testing as carriers for a bioactive component. Mater. Sci. Eng. C, 32(8), pp.
2508-2515.

Soradech, S., Kengkwasingh, P., Williams, A. C. and Khutoryanskiy, V. V., 2022. Synthesis and evaluation of poly
(3-hydroxypropyl ethylene-imine) and its blends with chitosan forming novel elastic films for delivery of

haloperidol. Pharmaceutics, 14(2671), pp. 1-22.
Soradech, S., Williams, A. C. and Khutoryanskiy, V. V., 2022. Physically cross-linked cryogels of linear

polyethyleneimine: Influence of Cooling temperature and solvent composition. Macromolecules, 55,
pp. 9537-9546.
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