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THE FORMATION OF CHITOSAN COMPOSITES WITH METAL
NANOPARTICLES IN THE BIOCOMPATIBLE SOLVENT CARBONIC
ACID

Ilya V. Novikov', Marina A. Pigaleva', Marat O. Gallyamov'

! Faculty of Physics, Lomonosov Moscow State University, Leninskie gory 1-2, GSP-1, Moscow
119991, Russian Federation
i_novikov@polly.phys.msu.ru

It is well-known that materials based on chitosan are very promising from the viewpoint of
the variety of biomedical applications (protective coatings, drug delivery, bone tissue
regeneration implants, etc.), because of the complex of unique properties of this widely
available biopolymer, such as biocompatibility, non-toxicity, antimicrobial activity.

Usually diluted acetic acid is used to dissolve chitosan, but it is known, that some residuals of
this acid in chitosan-containing medical devices or materials could act as promoters of the
human allergenic reaction. Therefore it will be very useful to find a biocompatible medium
for chitosan dissolution.

We propose a novel approach to stabilize antimicrobial metal nanoparticles by biopolymer
chitosan dissolved in the unique medium, namely carbonic acid, i.e. in water saturated with
carbon dioxide at high pressure. Carbonic acid exhibits certain antimicrobial properties due to
the action of CO, under high pressure. Moreover after the depressurization of CO, it
decomposes spontaneously into gas carbon dioxide and pure water. Therefore carbonic acid is
an absolute biocompatible and self-neutralizing medium, which is very promising from the
viewpoint of biomedical applications.

We showed that one could obtain stable composite chitosan gels (allowing the freeze-drying
with keeping their porous morphology) with metal nanoparticles in the solutions of carbonic
acid. Moreover these nanoparticles can be effectively reduced by gaseous, biocompatible and
also self-neutralizing reduction agent H,, which can be simply admixed to the CO,.
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Figure 1. The experimental scheme.

Acknowledgement
The reported study was supported by RFBR, research projects Ne 16-03-00702 A.

179



	titlesforsbornik
	Symposium Program_complete_final
	Invited sep
	Invited combination
	298_1_Yaroslavov
	Invited combination
	120_1_abstract-ballauff_moscow_2016
	156_1_birshteintm_abstract
	131_1_abstract_isp2016_borisov
	267_1_bronich
	291_1_Abstract for ISP 2016
	248_1_gong
	38_1_guiseppi-elie
	243_1_isp2016-kabanov
	132_1_abstract_kramarenko
	68_1_kremer
	75_1_pe-adsorption_Leermakers
	166_1_levon
	79_1_abstract-isp-2016-maarel
	247_1_muthucumar
	84_1_16-netz-moskau
	245_1_olvera
	63_1_isp2016oph
	62_1_abstract_pergushov_isp2016
	66_1_abstract-piculell
	141_1_abstract_2016Prochzka
	77_1_richtering
	129_1_abstract-for-isp-2016-rubinstein
	72_1_scheler
	102_1_isp-2016-sukhishvili
	241_1_abstract_talmon_1
	221_1_cationic-responsive-polymers
	246_1_winnik
	71_1_abstract_isp2016_zhulina
	123_1_zinchenko-abstract


	oral sep
	Oral combination
	274_1_abstract_templateadachi
	271_1_amirov-rr
	287_1_formation-of-polyelectrolyte-multilayers-on-di
	95_1_abstract-buhler-isp-moscow-2016
	151_1_2016_06_27_abstract_-Btergerds
	198_1_isp2016_carnal
	158_1_abstract_claudia-daehling_rwth-aachen-universi
	60_1_abstract_dolce
	286_1_abstract_isp_eed
	276_1_isp2016-erukh-1
	189_1_abstract-fery
	190_1_abstract-310116gs
	169_1_abstract-310116_moscow_gorin
	134_1_haddou_isp2016
	138_1_isp-2016-herrmann-abstract
	137_1_abstract_hofzumahaus_isp2016
	76_1_abstract-isp-huk-2016
	202_1_kasyanenko-abstract-1
	53_1_abstract_isp2015
	288_1_khomutov-1
	74_1_abstract_Kiryukhin
	125_1_kogej_abstract_isp2016
	162_1_kosovan_abstract_gels
	70_1_isp2016_kudaibergenov
	197_1_2016-lapanje-polyelectrolytes-abstract
	130_1_litmanovich_2016
	33_1_isp-final
	171_1_abstract-isp2016_feriel-lounis
	103_1_abstract_anitaloureno
	116_1_lysenko_ea_thesises
	258_1_mayorova
	218_1_bioactive-properties
	196_1_abstract_moustafine
	160_1_abstract_noskov_polyelectrolytes
	253_1_panda_abstract_isp-2016_moscow
	73_1_pavlovgm_polyelectr16
	69_1_abstract_plamper_isp2016
	272_1_j_pozar_abstract_isp_moscow
	206_1_rroa_isp2016
	128_1_rumyantsev-ipc-2016
	283_1_schneider_rwthaachen_nanogels_isp016
	212_1_schwarzmoskau2016
	154_1_2016_pe-symp2
	167_1_msuisp-aamilk-2016-Shaposhnikov
	175_2_armeev_shaytan
	177_1_abstract_shchipunov
	284_1_abstract_shibaev1
	111_1_abstract_shulevich
	152_1_isp-sigitov_updated
	109_1_2016_pe-symp_subbotin
	121_1_p2016_oral_oz1
	112_1_timofeeva-oral
	101_1_interpolymer-polyelectrolyte-complexes
	192_1_veselova-isp2016
	173_1_isp-abstract_renko-de-vries-2016-01-30
	Пустая страница
	Пустая страница
	Пустая страница

	poster sep
	Poster combination
	293_1_Abstract-nasir
	136_1_ips_2016_alexandrova_va
	183_1_abstract-ra
	106_1_batyrbekov-e
	50_1_abstract--benmounah-abdelbaki
	50_2_abstract-djemiat--djamal
	182_1_biglova
	203_1_boeva-za
	126_1_abstract_Bogdashkina
	126_2_Bogdashkina_Rebrin
	217_1_abstract_isp2016-last
	179_1_cerar_abstract
	292_1_Abstract-Chen
	44_1_abstract_chernikova1
	44_2_abstract_chernikova2
	280_1_chernysheva_t
	280_2_chernysheva_t-2
	199_1_abstract-arnaud-clavier-polyelectrolyte-1
	59_1_abstract_cop8gmp-4
	51_1_burova-tv-et-al.-interpolyelectrolyte-complex
	114_1_pe_2016
	205_1_isp_abstract
	97_1_efimova
	97_2_kostenko
	216_1_isp_2016_eremina
	189_2_160201_abstract_moskau_jth
	214_1_isp2016-4
	214_2_dop-tezis-1
	133_1_behavior-of-two-cationic-polyelectrolytes-in-
	295_1_Abstract_fu
	285_1_gordievskaya-isp2016
	135_2_gorshkova-my-poster
	159_1_Hansch_abstract_moskau
	143_1_abstract_isp2016_phebbeker
	265_1_abstract_dezhurov
	296_1_Abstract-Jia
	202_2_kasyanenko-abstract-2
	239_1_dkhalikov
	288_2_khomutov-2
	117_1_abstract-jong-oh-kim
	117_2_abstract-2
	250_1_korolkov-et-al_abstract-isp-2016
	251_2_abstract_kos
	162_2_kosovan_abstract_stars
	223_1_abstract_kozhunova
	70_2_isp2016_kudaibergenov_abstract
	163_1_abstract_templateLandsgesell
	262_1_cta-pamps
	262_2_qpdma
	127_1_logunova_abstract_isp2016
	252_1_mentbayeva
	263_1_menyashev_mag_mghc
	263_2_menyashev_mgtfa
	218_2_nanocarriers
	261_1_tezis-mukhamediev-moskov
	261_2_tezis-mukhamediev-moskov-2
	266_1_nakajima_abstract_template
	273_1_nebukina
	99_2_2016jun27-30_isp2016_neelov_abstract2_poster
	201_1_abstract_novikov_isp2016
	207_1_isp_nurakhmetova
	184_1_ogawa_abstract
	184_2_ogawa_second-abstract
	107_1_panarin-pavlov_isp2016
	67_1_panova
	155_1_Pichugov_isp2016
	155_2_pichugov_polyelectrolyte_-isp2016
	257_1_abstract-isp-2016_polyanichko_kv
	186_1_block-copolymer-micelles
	222_1_abstract_romanyuk
	204_1_distinguishing-bacterial-species-by-simple-ele
	168_1_shakhvorostov-isp2016
	240_1_ospanova-a.k.-1
	240_2_ospanova-a.k.-2
	212_2_schwarz-polyelectrolytes-in-papermaking-proce
	119_1_sergeyevvg-1
	119_2_sergeyevvg-2
	188_1_ISP 2016 R.S
	167_2_msuisp-ffk-2016-pe-41-Shaposhnikov
	177_2_abstract-chitosan-shchipunov
	96_2_shutavatg_2poster_moscow-2016
	157_1_abstract_silanteva
	118_1_simonova-title-2
	118_2_simonova-title-1
	268_1_sivov_new_guan
	268_2_sivov_mgac
	211_1_sivtsov_abstract_isp2016
	122_1_isp_theses_spiridonov
	244_1_isp2016-abstract_Starodubtsev
	279_1_suleimenov2-_eng
	277_1_abstract-isp-2016
	121_2_p2016_poster_oz1
	161_1_abstract_template-Szuttor
	161_2_abstract_template2-Fahrenberger
	112_2_timofeeva-poster
	290_1_ISP2016_Tong
	98_1_icp_abstract_trushina-1
	98_2_polielektrolity-2016
	101_2_self-assembly-of-amphiphilic-macromolecules
	225_1_vokhidova-n.r.
	178_1_pak-Vorobiev
	178_2_negative-Vorobiev
	270_1_abstract_isp-2016_lwang
	174_1_isp16xiao
	153_1_isp-2016Yevlampieva
	124_2_msuisp-lipase-pe-2016-23-ok
	294_1_Abstract-zhang
	297_1_Abstract-Zhao

	Пустая страница
	Пустая страница



