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Abstract

In this paper, we aim 1o evaherle chemically and oplically,  thres [ypes of hydiogels. Thus, the phaserarssions hal ke paoe duing e saler-
polymes interacion, presantin hydrogess by thesmal analysisiechnigues, namely differential dynamic calorimetry (DSC) will be studied. Thaseshudes sl
ba comelated with expaimental results cbiained by opical meathods | spectroscopy in tha fiekd of THz) and will leadio 8 better undenstanding of the specific
propesties of hedrogets for medical applications.In this collaborabion on the study of hydrogels by opcal and chemical mathods, we aim to deepenreseanch
in the fisld of development of niw hydrogels with madical applications, eblained by processingwith ionizing radiabion and understanding the Stnidure-

propesties relationship of thess malerals,

W thus desermined the different bypes of phasetransiions of the water absorbedin a poymenc matenal; the experimentsl data obtained wil lead o
tha understanding of the sinucural properties that define a matesial in the form of a hydrogel; it wil be possible o evaluale the inleaction mechanesmsof
wabir-polyrmer-aciag prnciphis with a rold in the acoMerabed ialing of Someskin wounds, From an opbcal and speciresoopic pont of viow, hydroges
were shalied in e THz domain, by oblening Innsrmssion speciia and rfracthee indices, in he 0.1-3THE Fequency mangs, using the THE-TDS

specirscopic kil (THE-bIme domain Specirosongny),

Cur expeimental S8d-up i 5 & TH2-TDS systen (an Ekapés THZ kil with 8 FermioFiber® ot produced by TOPTICAR By 1. Tie Syshom can st nid ransmissan spcinm

in e THz domain {0.2- 4.5THE), by measuing e signal deteded synchronously with a lock-in amplfier. The phaseshil, for the synchronows detection, is intoduced by the:
dindary king from the emitier anm

Tha TS ki systerm has.p sampi holder in T meddie of e acte ama whon 5 ocused the THE beamwith T o lenses (LS and LS with a kool length of S0mm gach) o

bk Thr useol the masmu density of T THE e radiation.
Al our savmplies wens msasnedin T samaholder, modefrom MO poba@yiens, which ensunesa uniforn shestol the studied maledal
‘e haren a0 instalied close o e oonler of The sysiem an s daphragm (nof represeniedin fig 1.) Iooavold e backscalionng or parasiie reflecions of the mdaton and o
coniol T THE baamdemansion

Th Specioscopss syaien has & solwern (THz Spectomebeny) vinual Fatrumant domnsin Lab VIEW prograns fal oomonand e enbre syslenm: it makea T mecessaryaelings

of e sysienand for reoteding pecmnmeiecs_and recoeds the ransmssEion spedinum on e et dofmain (0.2 -4.5) THE o in pad ol i, wilh e recsssansesciuion. The program
Can measnthe spectrum and i can saeen ASCH fommat The resus.

Tha sempio’s IMNSmEson Specim Show e calculmien Sampks IMNSTERON Spacim, obiaingd by dhiding  maasumd spocs I ieneron SpEcim.
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EKramas-Krondg dispasion relahons

The refiactive mdes v and the extinetion cosilicient & (oplical constanis) may be caleulmed using the Krmm ers-
kFronig dispersion relations [ 1 ]:
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whers € 15 the phase differeance bertween the incidant and reflected waves and has the form
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and =R i oa positive real num ber, the square root of reflecinnce & at normal imcidence. The mtegral from Eq,
{2} is evalnated pum erically . Egs. (1) are relafions that express the optical constants ns fanctions of the reflectance
aver the entwe spectium. They express an exac! relalion betvwean the real and the anagmary pat of the dielecine
constmit ==y £¥. They mny be denved ns n direct consequence of the cansality principle and the fnct that the
diglectric must be an analytically continuous funcrion of the com plex frequency [2]. The lun ns of the integration
shiould be the extremities of the spectrum wherns the reflection approaches constant valhie, However, in practice
wr often do not have a full spectrum . In this case various approsches may be used 1o compensnte for the lnck of
the wings. But according te [3] the contribution of the wings to the sitegral from Eq. (2) should cmcel each other,
T thais work we chose this most simple of approaches. Funthemonre, we neglected the muliiple refllecnons mads
the layer and wwe used the approximation r=1-T. Our mesmirament system was of such nature that we could
myeasire only T.
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