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Introducere. 1n ultimii 20 de ani, datoritd progreselor recente in
domeniul medicamentelor, sunt cercetate si utilizate formulari
avansate de livrare a principiilor active, pe baza de biomateriale cu
masa moleculara mare. Acesti polimeri se deosebesc prin faptul ca: pot
incorpora o cantitate insemnata de apa fara a se dizolva formand
hidrogeluri, au stabilitate mecanica impresionanta, biocompatibilitate
ridicata, biodegradabilitate, si confera cedare specifica
medicamentului. Cel mai des in forme farmaceutice sunt intalnite
hidrogelurile obtinute din proteine (gelatina, colagen), ADN, poliesteri
(acid polilactic, alcool polivinilic) si polizaharide (ciclodextrina, amidon,
acid hialuronic, chitosan, alginat, derivati de celuloz3, s.a.).

Scopul lucrarii: Studiul particularitatilor tehnologice a hidrogelurilor,
rolul acestora in formularea medicamentelor si identificarea utilizarii
acestora in practica farmaceutica.

Material si metode. Studiul efectuat reprezinta o sinteza descriptiv-
analiticda a publicatiilor stiintifice, colectate din bazele de date
electronice internationale precum PubMed, Web of Science si Google
Scholar.

Rezultate. Hidrogelurile prezinta retele tridimensionale, hidrofile,
polimerice compuse din homopolimeri sau copolimeri si sunt insolubile
datorita prezentei legaturilor incrucisate (chimice, fizice, cristalite).
Tehnicile de preparare a hidrogelurilor se bazeaza, in general, pe
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reticulare, cum ar fi incdlzirea sau rdcirea polimerului, interactiune
ionicd, coacervare complexa, grefare chimica, grefare cu radiatii, s.a.
Hidrogelurile au demonstrat compatibilitate naltd pentru numerosi
agenti terapeutici slabi solubili, s-au dovedit a fi stabile, economice si
eficiente In comparatie cu sistemele conventionale de administrare. Tn
prezent, exista peste 30 de produse injectabile pe baza de hidrogel
aprobate de FDA si/sau EMA cum ar fi Infuse® de la Medtronic, Vantas®
de la Endo, s.a. Este inregistrat, inclusiv, un sortiment vast de formulari
pentru uz extern si intern: picaturi oftalmice (Timoptic-XE), comprimate
bucale (Buccastem®), filme solubile orale (ZuplenzTM), gume
medicamentoase masticabile (Nicorette®), geluri orale (Zilactin-B Gel®),
hidrogeluri pentru absorbtie transdermica (Voltaren Gel®, Lidoderm®
patch, Persa-Gel®), si hidrogeluri vaginale (Zidoval®, Pluronic®), in care
cel mai des se folosesc polimerii ca chitosanul si alginatul de sodiu.
Cercetarile actuale in centrele stiintifice din domeniul medicamentelor,
se axeaza pe dezvoltarea hidrogelurilor polimerice sensibile la stimuli,
care in literatura, sunt mentionate ca hidrogeluri inteligente, fiindca
raspund la factorii de mediu din jur, cum ar fi: temperatura, pH,
prezenta unui electrolit sau cAmp magnetic.

Concluzii. Avantajele hidrogelurilor ca sisteme de livrare a
medicamentelor, pot fi evaluate prin autorizarea si comercializarea tot
mai extinsd a acestor forme, iar valorificarea polimerilor
tridimensionali, biocompatibili, deschide noi oportunitati in asistenta

farmaceutica cu sisteme terapeutice de calitate inalta.

Cuvinte-cheie: Hidrogel, polimeri, chitosan, alginat de sodiu.
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Introduction. In the last 20 years, due to recent advances in the field
of drugs, novel formulations for the delivery of active principles, based
on high molecular weight biomaterials, are being researched and used.
These polymers are distinguished by the fact that: they can incorporate
a significant amount of water without dissolving forming hydrogels,
they have impressive mechanical stability, high biocompatibility,
biodegradability, and they give specific release to the drug. Hydrogels
obtained from proteins (gelatin, collagen), DNA, polyesters (polylactic
acid, polyvinyl alcohol) and polysaccharides (cyclodextrin, starch,
hyaluronic acid, chitosan, alginate, cellulose, etc.) are most often
assigned in pharmaceutical forms.

Aim of the study: Study of the technological peculiarities of
hydrogels, their role in the formulation of medicines and identification
of their use in pharmaceutical practice.

Material and methods. The conducted study represents a
descriptive-analytical synthesis of scientific publications, collected from
international electronic databases such as PubMed, Web of Science and
Google Scholar.

Results. Hydrogels present three-dimensional, hydrophilic,
polymeric networks composed of homopolymers or copolymers and
are insoluble due to the presence of chemical, physical or crystalline

cross-links. Hydrogel preparation techniques are generally based on
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crosslinking, such as polymer heating or cooling, ionic interaction,

complex coacervation, chemical grafting, radiation grafting, etc.
Hydrogels have demonstrated high compatibility for numerous poorly
soluble therapeutic agents, have proven to be stable, economical and
effective compared to conventional delivery systems. Currently, there
are more than 30 hydrogel-based injectable products approved by the
FDA and/or EMA such as Medtronic's Infuse®, Endo's Vantas®, and
others. A wide assortment of formulations for external and internal use
is registered, including: eye drops (Timoptic-XE), oral tablets
(Buccastem®), oral soluble films (ZuplenzTM), medicated chewable
gums (Nicorette®), oral gels (Zilactin -B Gel®), hydrogels for transdermal
absorption (Voltaren Gel®, Lidoderm® patch, Persa-Gel®), and vaginal
hydrogels (Zidoval®, Pluronic®), in which polymers such as chitosan and
sodium alginate are most often used. Current research in scientific
centers in the field of drugs focuses on the development of stimuli-
sensitive polymer hydrogels, which in the literature are referred to as
smart hydrogels, because they respond to environmental factors such
as: temperature, pH, the presence of an electrolyte or magnetic field.

Conclusions. The advantages of hydrogels as drug delivery systems
can be evaluated by the increasingly extensive authorization and the
commercialization of these forms, and the exploitation of three-
dimensional, biocompatible polymers opens new opportunities in
pharmaceutical assistance with high-quality therapeutic systems.
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