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Gynthesis of polymenonphospholipid conjugates for surface modification of niosodes
Erik Dimitrov 1, Natalia Tonchevavlonchevd, Pavel Bakardzhie¥, Rumena Stancheva Denits:

Momekova Aleksander Forys, Barbara Trzebickd, Stanislav Rangelov
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Bulgaria
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(Tiprofloxacinloaded mixed polymeric micelles: Effects of micellar concentration on bacterial bic
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Novel biocompatible antbiofilm agents based on mixed polymeridaelles
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Silvia Dimové, Katerina Zahariev&, Venelin HubenoV, lva Varbacheva, Georgy Grancharoy Filip

Ublekowt, Hristo PencheV, Maria Shipochkd, Ognian Dimitrow, Irina Stambolovéa

linstitute of Polymers, Bulgarian Academy of SciencgSofia, Bulgaria

2Institute of - ET AOAT T CU AT A #OUOOAI 11 COAPEU O_ E A /&éfia
Bulgaria

3The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Scienc8sfia, Bulgaria
4Institute of General and Inorganic Chemistry, Bulgarian Acadenof SciencesSofia, Bulgaria
SInstitute of Electrochemistry and Energy SystemsO! AAAAT EAEAT %OCATE

Academy of Sciences, Sofia, Bulgaria

Tt O v

6 Vot ~7 e~y ~R 9 v v > T oA - v v ~ v “61 ~ y
v ¥ i 8 - T8 T 2h g Tr " ~

1 « [ ] < E 2 N ﬂvl'ﬁ” !_”ﬁ"at:v8'rl’ _8 8

. 1’_Fl ) v - ~ _

2 0 1ot < ~ - ‘ X v y 1 A < 1 7
y v - -~

~ N 3 v A O (p

vulticomponent hydrophilic polymer networks as potential dexamethasone delivery platfarms

Mariela Alexandrové, Dilyana Georgievg Sijka Ivanova, Bistra Kostov&, Darinka Christova

linstitute of Polymers, Bulgarian Academy ofciences
2Department of Pharmaceutical Technology and Biopharmacy, Faculty of Pharmacy, Mec

University of Sofia

st oy
®olyNNNAET AOGEUT AAOUI AT EAAQTr ZAUATI bAAQGOOET T Al

Siyka Stoiloval?, Yavor Dano\, BistraKostove?, Petar Petrovt

linstitute of Polymers, Bulgarian Academia of Science, Acad. G.Bonchev St. bl-A,08113 Sofie
Bulgaria

2University of Sofia, 2 Dunav St., 1000 Sofia, Bulgaria



A © B O\
@&Enhancedadsorption capacity of modified MCMS8 and SBALS5 silica®

Oyundari Tumurbaatar!, Hristina Lazarovat, Margarita Popova, Violeta Mitov& and Neli Kosevé

linstitute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, A
G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria
2|nstitute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 103A, 1113 Sof

~ y v A

O pm
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Ivalina Trendafiloval, Denitsa Momekova , Hristina Lazaroval, Neli Koseva, Margarita Popova

1 Institute of Organic Chemistry with Centre oPhytochemistry, Bulgarian Academy of Sciences, St
1113, Bulgaria

2Faculty of Pharmacy, Medical University of Sofia, Sofia, 1000, Bulgaria

3 Institute of Polymers, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

~ N g y v oA

O pp
Gynthesis ofjrafting agents for modification of egg shell membraée

Antonia Bakalova, Desislava Dineva, Yana Petroyarnica Todorova

Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 103A, 1113
Bulgaria

s 0 pe
Gilica nanoparticles derived from agrarian wastés

loanna Veleva, Oyundari Tumurbaata?, Hristina Lazarov&, Margarita Popovd, Violeta Mitova and
Neli Koseva

linstitute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 10B¥Kg Sofia
Bulgaria

2|nstitute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, A
G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria



~ o~ ) - A

O po
Gsolidlipid nanoparticlesasvehicles for quinine deliversynthesis and characterizatioh

StephanivaGaydarov&, DenitsaNikoloval, Christo Tzachev, KonstansRusevd, ElenaVasileva

1Laboratory on Structure and Properties of Polymers, Faculty of Chemistry and Pharmacy, S
University "St. Kliment Ohridski", 1, J. Bourcheir blvd., 1164&0fia, Bulgaria;

2L aboratory of Pharmaceutical technologyand biopharmacy, Faculty of chemistry ad pharmacy
Sofia University "St. Kliment Ohridski", 1, J. Bourcheir blvd., 11680fia, Bulgaria

~ ] v A

O prt

Novel hybrid materials obtained via polymezontrolled calcium phosphatéormationd
KonstansRuseval, Marin Simeonow, Elena Dyulgerovg Pavletta Shestakovd Elena Vassileva
1Laboratory on Structure and Properties of Polymers, Faculty of Chemistry and Pharmacy, Univer
of Sofia, 1, James Bourchier blvd., 1164 Sofia, Bulgaria

2Faculty of Dental Medicine, Medical University, 1, G. Sofiiski Str., 1431 Sofia, Bulgaria

3Institu te of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, #
G. Bonchev Str., Bl. 9, 1113 Sofia, Bulgaria

A O puvu
é“ y A v ? A ¢ A f ~ f — ~ ot i v o
1 ] !6v
o v~ 'w oy -ﬁ ~ I ‘ v v o~ F] v v (v v o~
.
LI 4 b ~ A4 ] ~ L ‘ ~ v
- Y c 8 -
A I © e}
(-j ~ o v v » 3 A ~ v o )y v oA 2 v f < v v -
;
— AN~ 7 2w w v % a7 oA A vy v A e 7 A F.] - ? ¢ A 0w 3 T o~ w3t
. . e ] 0
; . ; ., . . , . ,
u ¢ 3 ASN ~ " y ~ P ~ . W v\ ~ LN A - ~ ¥
. 8 1n 8 . 1h 8 Th 8 1h 8 © 72h 38 2
i _
1 ~ PO - XN = T W ow? o~ > < v 2 v« A F] 0 oy ey < <
. _ -
. . . - -
h ) 8 8 h 8 pmo_h pppo -+
2 A o - (¢ v oA - ’ ~ PN A 3N v - F] ©



INocTtep Ne 17
“Non-phospholipid conjugate of poly(2-isopropyl-2-oxazoline) for design of surfactant vesicles”
Enis Hasan!2, Erik Dimitrov?!, Natalia Toncheva-Moncheval, Stanislav Rangelov!
nstitute of Polymers, Bulgarian Academy of Sciences, Sofia, Bulgaria,

ZUniversity of Chemical Technology and Metallurgy, Sofia, Bulgaria
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SYNTHESIS OF POLYMER NONPHOSPHOLIPID CONJUGATES FOR
SURFACE MODIFICATION OF NIOSOMES

Erik Dimitrov?, Natalia Tonchevéloncheva, Pavel Bakardzlev!, Rumena Stancheya
Denitsa MomekovaAleksander Forys Barbara TrzebickaStanislav Rangeldv

linstitute of Polyners, Bulgarian Academy of Sciences, Bulgaria,

’Department of Pharmaceutical Technology and Biopharmacy, Medical University of
Sofia, Bulgaria

3Centre of Polymer and Carbon Materials, Polstademy of Sciences, M. CuB&lodowskit
34, Zabrze, Palnd

Recently one of the fastest growing areas in the modern pharmaceutical scie
technology idargeted drug delivery. The practicahlization of this concept is possible the
to recent advances in nanotechnology. In the field of nanoscale drug carriers, niosom
increasing scientific interest as a novel drug delivery system and offer several advar
vesicles for drugencapsulation, codelivery of lipophilic/water insoluble and hydroy
compounds, biocompatibility, lolwnnmunogenicity, stability (physical, chemical and osm:
and controlled release and targeting properties. In general, niosomes are composedio
surfactants and cholesterol. The amphiphilic properties of surfactant molecules enabilc
form bilayer structures by sedfssembly in aqueous media. By adding appropriately de
polymers, niosomes membranes can be modified. This strategy rofens possibilities fc
fabricating highly effective carriers which, in addition, can release the incorporated dr
controlled manner. In this regarchonphospholipid conjugates of poly{2opropyt2-
oxazoline) or polyglycidol were synthesizedahdacr act er i zed i n de
reactions. Novel noisome formulations using various surfactants and the polyni@plaihas
were prepared and characterized in terms of size, size distribution, and morphology.

Keywords: click chemistry, niosmes, polycaprolactone, polyglycidol
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N o s @@ /aixl IGPL/08/20222023 Bilateral Project. The authors thank
INFRAMAT project (part of the Bulgarian Nationab&Imap for Research Infrastructur
supported by the Bulgarian Ministry of Eduicet and Science) for the research equipr
that was used in this investigation.
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:} HAHOMEMNOBE OT MPUPOAHMN NPOAYKTU 3A IOCTABSAHE HA | s
INSTITUTE < NPOTUBOTYMOPHM BELLECTBA

BULGARIAN ACADEMY OF SCIENCES

K. KameHoga', J1. PageBa?, C. CumeoHos3, K. Monuea?, M.Metpos!

" WHeTuTyT no nonumepu, BAH, yn. ,Akaa. . Bonues”, 6n. 103A, 1113 Codms, Bounrapus
2 dapmauesTuyeH takynter, MeauuuHcku yHusepcutet- Cocdus, 1000 Codus, Benrapus
3VNHCTUTYT No opraHnyHa xumusi ¢ LieHTsp no dutoxumus, yn. ,Akaa. . Borues”, 6n. 9, 1113 Codms, Burrapus

BbuBeaeHue

HaHorenosete ca HaHoyacTuuu, obpasyBaHu OT huanyecku unu KM Ol P PHU NC PHU MPEXM C [ obukHoseHo mexay 10 n 200 nm. Mopaau TaxHaTa MHOro
HUCKa TOKCU4HOCT, BUOCBBMECTUMOCT, B1opasrpagumocT, cTabunHa CTpykTypa, ronama cneuucuiHa NOBLPXHOCT M BUCOK KanauwTeT Ha HaToBapeaHe, Te Npuaobuear Bce Mo-ronsmo 3HaueHue
KaTo CMCTEMM 3a A0CTaBsiHe Ha NeKapcTBeHn BelllecTsa. HaHorenoseTe morat Aa GbaaT NPOeKTUpaHU Taka, Ye Aa pearupar Ha onpeAeneHn CTUMyNU (Hanp. NPOMeHn B MoHHaTa cuna, pH 1

Temneparypa), koeTo € OT CbL|EeCTBEHO 3a CcbBp Ta HaHo!

Llen: Uenta na HacTosiwara pa6ota e aa ce cuHTe3upa U oxapakTepuaupa pH-4yBCTBUTENEH GUOPa3rpaanuM HaHoren oT neHTaH-1,2,5-Tpuon 1

KaTo MOTeHL P pHa nnatgopmMa 3a AoCTaBsHe Ha NeKapCTBEHU BelecTBa.
CuHTe3 Ha HaHoren
MewTan-1,2,5-Tpuon (PT) e ankoxon, KoiiTo ce Tiumoreara kucenuna (CA) e HETOKCHHHO, =
nony4asa Kato CTPaHW4YeH NPOAYKT Npu o 3 BOJOPa3TBOPUMO BELLECTBO, KOETO 4ecTo ce B
npepabotkara Ha nurHoLenynoaa. 301382 3a OMPEXBaHE Ha LieNyro3Hi AepuBaTi. 2
o] [e} / PT- CA
o Hatoren \
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3aknyeHue

YcnewHo Gelwe nonyyeH HOB pH-uyBCTBUTENEH HaHOren Ypes ecTepudmKaums Ha neHTaH-1,2,5-Tpuon ¢ nuMoHeHa kucenuHa. DLS uamepsaHuaTa nokassar, Ye NonyyeHnTe HaHo4acTuum
vMmart xmapoauHamuyeH avametbp 132 nm v oTpuuateneH seta-noteHuvan -27 mV. A®GM u kpuo-TEM aHanuabT noTebpauxa, Ye renosete Mmar ccepuyHa gopma u HaHopasmepw.
HaHorenHute yacTuum 6sxa ycnewHo HaToBapeHu ¢ aokcopybuumH (Dox), koeTo Boau Ao cTabunuanpaHe Ha BeWecTBOTO NPy CBETNMHHA eKCNo3NUMA.

Tasu p bewe ¢huHaHcoso nodkpeneHa om PoHA HayyHu uscnedeaHus (fozosop KI1-06-Or1P 01/2).
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INTRODUCTION

Biofilms are consortia of adh in ext ar polymeric sub es (EPS). EPS protects biofilm bacteria from environmental hazards including the access of
antibacterial substances. The structural and functional characteristics of biofilms determine the high drug tolerance of biofilm infections. The evidence for the role of biofilms in chronic.
persistent and recurrent infections puts forward the necessitate the development novel drug-delivery systems capable to overcome the EPS barrier. Such systems have to be both effective and
biocompatible.

Polymeric micelles based on poly(2-(dimethylamino)ethyl methacry-late)-b-poly (e-caprolactone)-b-poly(2-(dimethylamino)ethyl methacrylate) and poly(cthylene oxide)-b-poly(propylene
oxide)-b-poly(ethylene oxide) triblock copolymers were used. Five micellar compositions differing by molar ratio have been prepared and were used empty or loaded with ciprofloxacin. Our
previous data have shown that, applied as 1 mg/ml, the micelles show some not neglectable cytotoxicity.

R | 1l

In order to reduce this, the Aim of the present poster is to examine the exfoliating activity of the micelles at lower concentrations - 0.5 mg/ml. 0.25mg/ml and 0.125mg/ml.

MATERIALS AND METHODS RESULTS
» Preparation of polymer micelles J— S AT
Polymeric micelles were formed by dropwise addition of initial or mixed v . 120
i «PovARNA
copolymer organic solution to aqueous media followed by dialysis against 1 SRR T  POMAEMA 4 CF

water. Three different molar ratios (3/1. 1/1 and 1/3) were used. The
concentration of micellar dispersions varies in range 0.125 to 1 mg/ml.

» Loading of Ciprofloxacin
Ciprofloxacin was loaded into polymeric micelles as 10/1 polymer to drug
weight ratio was used. The encapsulation efficiency (EE) and drug loading
content (DLC) were determined and were above 98% and 10% respectively.

a8 I I
1 05 0123 o1

es conoentration [mg/mi)

20
120

» Bacterial strain and cultivation
Model microbial strains £. coli 25922 (ATCC) and S. aureus 29213 (ATCC)

S. aureus 29213

were used for the experiments. The pure culture was stored frozen at -80 °C " Ll e o

in TSB medium containing 8% DMSO. For the biofilm experiments. strains

were sub-cultured in Tryptic Soy Broth (TSB) overnight, to carly stationary :

phase. at 37 °C and transferred to slant Tryptic Soy Agar (TSA). Prior to 5

cach experiment. 18-h TSB cultures were grown at 37 °C, as a source of » I

inoculum. '

dH10 1 as 0, 0,128 dH20

» Biofilm formation. micelles coneentration [mg/mi]

M63 minimal salt medium was used for the experiments. An overnight E. coli 25922 S aureus 29213

bacterial TSB culture was diluted 1:100 in M63 medium, vortexed and e 12 PDMARAT

i

distributed in the wells of 96-well U-shaped polystyrene plates. The plates
were cultivated for 24h at 37°C at static conditions. The non-adherent
bacteria were removed with PBS and the wells were washed in 3 changes of ; ;
PBS. 150ul of micelles solutions at concentrations of 1 mg/ml, 0.5 mg/ml, .

0.25 mg/ml and 0.125 mg/ml were added to the wells. A control for the i ll II I : I
activity of the solvent without micelles was included. with sterile deionized & 1 s > 128 !

H20. To estimate the amount of mature biofilm prior to the treatments, a “0
b control was performed as well. The plates were incubated for 4h at 37°C.
After the incubation micelles solutions were removed. the wells were
washed with PBS and stained for 15min with 0.1% aqueous solution of CV.
Then the wells were rinsed extensively in several changes of PBS and the
dye was solubilized. The absorbance of the solubilized dye was measured at
570nm. The results were calculated as % of the “0 h” control.

20 1 03 L o1 420
mucelles co

/| aticn [me/mi]

micelles coneentratic

@20 1 a0

micelles concentration [mg/mi]

Strain Micelles Blofilm destruction efficiency (%) ioelles éoncentration mg/on]
1 mg/ml 05mg/ml  025mg/ml  0.125 mg/ml X .
E.coli 25922 No loaded micelles E. coli 25922 Seunu 9813
PDMAEMA 69,1+14,7 785459 72,1+89 81,3+18 120 w2 d an2r
P:F1:3 68,4+18 704+1,7 64,4£11,2 48,9420,1 106 aR27CE 120 Ty
P11 7927 76922 5714177 475418
P31 75¢1 78641 582¢84 27,7433

F127 33,5484 314149 22,5£12,3 246+116 )
Micelles loaded with ciprofloxacin
PDMAEMA+CF 73 24,4 702+73 70:14,1 68,4+ 10 u
(PF1:3)+CF  69,9+2,5 644+7,38 62,4+3 30,725
1 s

(P:F1:1HCF 77,6424 68,6+4,7 768+2,4 55,6+17,5 1120 1 03 028 0123 azo

(PF31HCE 705438 751442 764+1,6 68,8472 ol sttt fnghad] micalles concentration [mg/enl]
F127+CF 23,4 4153 31+183 36,7112 24,8415 " . o " .
& diiteus 30543 o loadad micaiog Quantity of biofilm presented as a percentage of control after treatment with micelle solutions
PDMAEMA 47+4,1 34545 496+58 50+4,9
P:F 13 47,6%4,8 49,5446 40,3:16,7 382:9,5
PiF 1:1 54312 43:44 45593 38516
P:F3:1 583+5,7 513164 59,5+6,4 62,8+73

F127 394+143 34783  387:117 36,5+12,7 CONCLUSION

Micelles loaded with ciprofloxacin
PDMAEMA+CF 42,3+9,7  494+52 482+136  44,6%114
The results show that mixed micelles prepared at molar ratio 3/1 have stable
(P:F1:3)4CF 482105  62:4 53,7:10,1 52,8466 ot PS— 0, Tt
R L Ty TR TR T O exfoliating activity within the range of 70% no matter the dilutions.
(PF3:1)CF 69837  667+12 67817  668%49
F127+CF 32,7495  209+151  398:105  285:103

Exfoliating effect of micelles in different ion:
of removed biofilm in different lreatmems

asa
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Novel biocompatible anti-biofilm agents based on mixed polymeric micelles
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INTRODUCTION

Polymeric micelles have been extensively studied as drug delivery carriers. In the recent years various micellar systems carrying a positive charge have been found to exhibit strong antibacterial activity.
Since the polycations are usually associated with pronounced cytotoxicity mixed polymer micelles bearing non-ionic moieties might be a good alternative for development of novel biocompatible anti-
biofilm agents.

In this work loading of Ciprofloxacin (CF) into polymeric micelles of different composition was investigated. Polymeric micelles were formed from cationic poly(2-(dimethylamino)ethyl methacrylate)-b-
poly(e-caprolactone)-b-poly(2-(dimethylamino)ethyl methacrylate) (noted as PDMAEMA) and non-ionic poly(ethylene oxide)-b-poly(propylene oxide)-b-poly(ethylene oxide) (known as Pluronic F127)
triblock copolymers as well as from their mixtures at different molar ratios. The encapsulation efficiency, drug loading content and drug release profile of polymer carriers were determined. A cytotoxicity
evaluation of the resulting drug delivery systems was performed. The biomass reduction of pre-formed bacterial biofilms was estimated as well as their metabolic activity.

FORMATION OF POLYMER MICELLES

PMs were formed by dropwise addition of copolymer 100 " — ppmp 00 S
organic solution to aqueous media followed by dialysis

—_— 80
— against water. The mixed PMs were prepared by co- , \ izt
| 80

o ——— PDMAEMA il fi
assembly of both copolymers following the same procedure.
Three different molar ratios (3/1, 1/1 and 1/3) were used.

The resulting micelles were composed of mixed
PCL/PPO core and mixed PDMAEMA/PEO shell. They were 20 "|‘ \ |] IK o

Power, au

Intensity, %

of small size in the range of 16 to 38 nm and I-potential N
dependent on their composition. The CMC were also found

40 30 20 10 O 10 20 30 4D S50 0 40 30 20 10 0 10 20 30 40 50 5 depend on micellar composition, 0 10 20 30 40 S0 60 70 80 ¢ 0 10 20 30 40 50 60 70 80 40 100
: D,.nm D,

zeta potential, mV 2eta potential, mV . m
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CMC 0,076 mgimi . EMC 0,091 mg/mi » CMG 0,124 mgimi - CMC 0,161 mgimi
ration (maimiy Cancanuation (mgiml) Gancentration (maim) Concentration {mgmi) Concantration imimt)
LOADING OF CIPROFLOXACIN
RELEASE PROFILE OF CIPROFLOXACIN
Loading of CF was performed by addition of drug powder to the micellar dispersions in order to
obtain 10/1 polymer to drug weight ratio. The dispersions were first sonicated for 1 h at 60 °C for drug Ciprofloxacin release from —=— PDMAEMA
e : y " i p, " 100 v
solubilisation and then filtered. The size of loaded n'{]c'elles was hardly influenced while the -potential the micellar systems  was pH7.4 :i_l
value was strongly dependent on the micellar composition.
investigated in a phosphate 80 v 13
0 20+ buffer (pH=7.4) at physiological ==Faar
- temperature. The amount of a:_ 60 / ——
154 released drug was calculated E,W'; B
c " = spectrophotometrically by the @ 40 —
€ 5 E 104 characteristic absorbance band 5 - —————
& £, of CF at 270 nm. Delayed
ﬁ il profiles were observed for all 0
N T compositions over the period of 20 25
" POMAEMA 31 11 -3 F27 % 2t
5 JPDMAEMA  3-1 1-1 13 F127
Iymeri ion effici Drug loading BIOFILM BIOMASS AND METABOLIC ACTIVITY
micelles % content % The encapsulation efficiency and
: Biofilm biomass reduction was estimated by a crystal violet assay. For evaluation of the
drug loading content were
uv HPLC uw HPLC metabolic activity of the biofilm bacteria, the redox indicator Alamar blue was used. Two
PDMAEMA 98,7 98,1 104 104 determined by HPLC and UV widespread bacterial strains E. coli 25922 (ATCC) and S. aureus 29213 (ATCC) were selected
31 98,9 98,8 109 93 spectrophotometry. Both methods for these experiments.
¥ . . All micellar systems were capable to detach pre-formed bacterial biofilms as significantly
11 99,2 99,2 108 10,9
e = £ poe e showed high drug loading above reduced their biomass 4h after treatment. The metabolic activity of the biofilm was even
’ ! ’ ‘ 98% for all compositions studied. more strongly suppressed by the CF loaded micelles indicating the successful drug delivery
F127 98,9 98,6 114 116
and release.
10 a5,
CYTOTOXICITYAND CELL MORPHOLOGY o] ozanas Biofilm SNz Sies bive redesion eiiag
2
The cytotoxicity of the resulting micellar systems was determined by standard crystal violet zw L) .
assay. Normal diploid human skin fibroblasts (HSF) were used for this study. The possible e I - % s L
deviations in cell morphology were monitored under light microscope. # a0 *® :‘
A composition depended cell viability was observed. As expected the cytotoxicity decrease with 0 N
decreasing the PDMAEMA content. No cell destruction or morphological signs of cell death were o o
MARMA 31 11 1 F oA 31 11 13 e conol
observed. - ] ) B ¥ 3
@ pure micelles  mmiceleslaaded with CF e s e e v CF-
120 ...
o | ORI Biofilm 44 Sowew20213  Alamar blue reduction assay
*  n
3 s ™ I
4 Ee i .
" [' |i. :
o o I
- T 1 13 z POMAEMA 31 11 13 Fa7  Contral
éf ds&"r L3 o e G\"a @ pure micelies @ micelles loaded with CF Epure micelles  mmiceles loaded with CF
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The present study shows the creation of new multifunctional hybrid materials from biodegradable polymers and inorganic materials
(hydrozincite). The approach consists in combining methods such as sol gel and emulsion-electrospinning using a minimum number of
non-toxic reagents and mild conditions. Two hybrid nanocomposites of polylactide/hydrozincite and  poly
(lactide)/polyvinylpyrrolidone/hydrozincite were prepared. The hydrozincite exhibits photocatalytic and antibacterial activity and it is
therefore a very attractive component for incorporation into new hybrid mat.

Materials and Methods

] Poly(L-lactide), PLA o o
0—CH—C e ‘ :

| =

The nanocomposite poly (lactide)/hydrozincite fibres is prepared by the following steps:

A. Preparation of a hydrozincite suspension (Zng(OH)¢CO,),), 1wt% (synthesized by
hydrothermal method at 180° C using Mentha Arvensis [D. Stoyanova et al., Appl. Sci. 12
(2022) 1096]) and dichloromethane;

B. A 15 wt% solution of commercial poly (lactide)/Nature Works 4032D/ in
dichloromethane was added. After mixing the hydrozincite and PLA, the resulting solution
was sonicated for 15 minutes until the suspension became homogeneous. Then a hybrid
mats via electrospinning were obtained.

The fibers of poly (lactide)/hydrozincite with copolymer polyvinylpyrrolidone/PVP/ were
prepared by emulsion-electrospinning from a mixiture of PLA/Hidrozincite in DCM and
PVP dissolved in ethanol.

CHARACTERIZATION
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FT-IR spectra of A)

PVP/Hydrozincite fibers;
B) PLA/PVP fibers.

PLA/ PXRD patterns of A) PLA/

PVP/Hydrozincite fibers and B) PLA.

g

- MG SEM image of p
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AFM 2-D and SEM images of prepared PLA/ PVP/Hydrozincite fibers.

ristine electrospayed

PLA 15 wt% in DCM f ibers

Polyvinylpyrrolidone, PVP

Zn5(OH).CO;),
hydrozincite

Samples were prepared using 24 well test plate
(1)(Techno Plastic Products AG, Switzerland). It
was shake continuously using Advantage-Lab,
AL05-06 (2) at 150 rpm. The shaker was kept in
thermostatic room at 20 + 1°C (3-control
thermometer immersed in water).

1.Blank - E. coli-K12 suspension
2.Control - E. coli-K12 suspension and
aluminum foil

3.5ample - E. coli-K12 suspension and
nanofibers applied on aluminum foil

Deconvolution of Zn2p and N1s core level spectra of
PLA/ PVP/Hydrozincite fibers.

The surface composition of prepared PLA/ PVP/Hydrozincite fibers established
by XPS analyses is presented in Table.

Concentration of the elements on the surface in at. % by XPS.

sample Cat.% | O,at.% | Zn,at.% | Al,at.% | N,at. %

PLA/PVP/Hydrozincite

fibers 83

855 5.0 12

Antibacterial tests

Degree of degradation, %
cic,

% 83588

© @ « 100 w0 ° 2 4« @ &

Time, min

® )
Time, min

The reactions of photocatalytic degradation of, Malachite Green (MG) and Reactive Black 5 (RBS) as model
contaminants (5 ppm aqueous solution of dye), using prepared PLA/PVP/Hydrozincite fibers as photocatalyst
under UV illumination were studied.

I . m il
1 s 120(
sav)

Cultivation, h

The bacterial concentration of E. Coli (CFU/ml)
in the bacterial solution and the same solution
put in contact with aluminum foil and with
nanofibers applied on aluminum foil as a
function of the contact time (1, 24,48 h and 5
days) were estimated.

Conclutions

» The photocatalytic investigations established that prepared PLA/PVP/Hydrozincite fibers shows the highest photocatalytic activity towards degradation of MG in comparison with
the other tested dye RBS. After 150 minutes of UV illumination, the tested dyes — MG and RBS were degraded 62 %; 53 % in the presence of PLA/ PVP/Hydrozincite fibers.

» The results indicate that the antibacterial activity against E. Coli of pure foil is weak and after 5 days of incubation reached about 30 %. The nanofibers exposed clear antibacterial
effect and after 24 hours of incubation the cell count were reduced about 94 %.
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BwBenenue: Xujporesiosere ca MeKi MaTepyaii ChCTaBeH! OT IOJIMMEPHa Mpexa, HaObOHaia BbB Bojla win dusmonornyta Teynoct. Te npurexasar
YHUKa/THU CBOVICTBA KaTo OMOCHBMECTMMOCT, GMOpasrpajimMOCT M HUCKA TOKCMYHOCT. XUJporesiopete MoraT fa ObJaT MosiydeHu OT MPUPOIHYU WU
CHHTeTUYHY TOJIMMepU upe3 XMMWYHO win (pusnuHo ompexsare. OcobeH MHTepec MpescrapisBa I0JlydaBaHETO Ha XWIpOresioBe OT BB30OHOBAeMM
pecypcu u MaTepuasii, KOUTO pearmpar Ha BRHIITHU CTMMYJIW, Hanip. pH, ceeTiinHa, TemmiepaTypa v [Ip., U3BECTHM ChIIIO KaTO MHTEIMIeHTHU XWIporesioBe.
Te HamMMpaT Bce MO-TOJIAMO NMPWIOKeHNe B MeIMIIMHATA, KaTO CHCTeMM 3a JI0CTaBsAHe Ha JIeKapCTBa, ThKaHHOTO MHXEHEepPCTBO M OMOTexXHOIornmTe.

Ilen: Ilenta Ha HACTOAIIETO MPOyYBaHe e MOJyyaBaHeTO Ha pH-uyBCTBUTETHM XWMIpOTeIOBe Ype3 OMpeXxBaHe Ha MeHTaH-1,2,5-Tpuon 1 nonveTuieH

IJIMKOJI CJIMMOHEHa KuceinHa.

CwuHTe3 Ha Xuaporejiose

HO OH
ITenran-1,2,5-Tpion e 1) H
7 an-1,2,5-1p + N o
'n

:
~o ~ Ho % PEG
Ao 0

XuzporesioseTe ca IOJIydeH! Ype3 OMpeXxBaHe Ha neHTaH-1,2,5 - TTivonena kucemma XuziporesioseTe ca IojiyueHH Ype3 OMpeXxBaHe Ha reHTan-1,2,5 -
TPUOJI C JIMMOHEHa Kuce/nHa. Peakiysita Ha MOIMKOH/IeH3a s Tpwon u noym(eTwien ko) (Mm=600 g/mol) ¢ immonena
Gere mpoBeyieHa 3a 24 yaca npu Temriepatypa 150°C, o Bakyym B KucemHa. Peaknusta Ha nosmkonjieHsanys Gerie mposejieHa 3a 24
OTCHCTBME Ha PasTBOpUTEL. vaca nipu Temmepatypa 150°C, oyt BakyyMm B OTChCTBME Ha
pasTBOpUTeIL.

Mscnenpane Ha pivisiHyeTo Ha choTHomennero Ha COOH / OH Bbpxy 1o6uBa Ha rej dopaxiiys

Tabu. 1. [To6us Ha reit dppakims (GF, %) u creren Ha HaGu6sane (SD) Ha nostyueHmTe Xmjporenose

M C nopuinapane Ha 2000071
HMme Kanpotara PeT 1 KOJIMYECTBOTO Ha
Ha GyHKUMOHaNHUTE 18000
rpynu el 1 JIMMOHeHaTa s8000.]
0 Kuce/IMHa ce
14000
A 11 roBuIaBa 1001Ba
Triol : CA 0 Ha reJ1 ppaxuysiTa 120004
% Ha I10JIy YeHuTe & 10000
11 w resiose. © 000
TPEGC1 © wd
OH : COOH 6000
24 4000 4
. 2000
(REGC2 14:1 JobassiHeTo Ha
OH : COOH . TTET kbM s ! y Y

TCA TPEGC1 TPEGC2 TPEGC3
14:1 TCA TPEGC1 TPEGC2  TPEGC3
M3XoHuTe Samples
TPEGC3 COOH : OH Samples BelecTsa
TIOBUIIIaBa 1106"86
o = @ur. 2. BiusHme Ha ChCTaBa BbPXY MOJIyJla Ha e71acTHIHOCT Ha
@ur. 1. [lo6us Ha ren paxust (GF, %) Ha nnomyuenure xuzgporernose. Ha rej &bpaxuuﬂ'ra. 4

TIOTTyYeHUTe XHIpOoresiose.

V3cnenpane Ha pH YYBCTBUTETHOCTTA Ha ITOJIyYeHUTEe rejioBe

Tabn. 2. Pesysrrati 3a crenenTa Ha HabbOBane(SD) Ha renosete rpu pasmiruso pH Ha pastsopa

D D D 1ad
124
11
TCA 431 6,03 11,02
Triol : CA 104
o
1
TPEGCL 4,47 4,44 10,17 2
OH : COOH &l
TPEGC2 14:1 6,22 6,62 13,36
OH: COOH ]
14:1 ° TPEGC3 TPEGC1 TPEGC2
TPEGC3 COOH: OH 2,58 3,04 6,57 TCA Samples

@ur. 4. Crened Ha HabBOBaHe Ha XWPOTeTIOBE, IOy YeHN IIPI
OMpeskBaHe Ha TPHUOTI C TMMOHeHa KucemiHa ¢ prmoueH [1EI B
cheTasa, B Oydep ¢ pasmiraso pH.

Dur. 3. Crenen Ha HabBOBaHe Ha XUIAPOTeT, TIOTTYYeH IIPY
p Ha TPHOIL C KiceniHa, Oes nobapsHe Ha
PEG xbM m3xomsmTe Berectsa, B Oydep ¢ pasmaro pH.

@ur, 5. CHinvka Ha
xuzpores HabBEOHAT B

" ®ur. 6. Crnvika Ha

pasTBop Ha HaTpyesa Xporen HAGEGHATB Harr-Bucoka crenen Ha Habn6Bane ce HaG/io/1aBa py nosumnIaBare Ha pH Ha cpepara.
ocuosac pH =12, \/v’ aneraren Gydep ¢ pH =3,8. Crenenta Ha HaGBOBaHe ce yBeyaBa ¢ OKOJIO 2 ITHTH B CpaBHeHMe ¢ HabkOBaHeTo
nipu Hycko pH (7 n 3.8).

3axsrouenue: YcrenHo Osxa IOJIydyeHM XWIporejoBe Ha OCHOBaTa Ha IleHTaH-1,2,5-Tpuosi, NOJIMETWIeH IJIMKOJI M JIMMOHeHa KHCeJIMHa upes
TIOJIMKOHJIeH3allMOHHa peakiys. Peakimsra e ecdbekTnBHa 1 100MBBT Ha rejt ¢ppakimsaTa e ot 50% 10 90%, B 3aBUCMMOCT OT CHOTHOIIEHMETO Ha U3XOJIHUTE

seniectsa. Bxmousanero Ha ITET B cbcTaBa Ha XujiporesiopeTe MoBUIIY 1001Ba Ha reJt opakims, a Haii-BICOK /100uB Oerle HabsI0/1aBaH I1PY IOBUIIIABaHe Ha
KOJIMYEeCTBOTO JIMMOHEHa KH1ceInHa.

BnaropapHoctu: Ta3u paboma bewe ¢huHaHcoso nodkpeneHa om PoHO Hay4yHu uscnedsaHus (fozosop KI1-06-OrP 01/2).
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ABSTRACT: Multicomponent polymer networks were developed and investigated as new platforms for dexamethasone sodium phosphate (DSP)
delivery. Copolymer network comprising poly(ethylene glycol) and poly(dimethyl acrylamide) segments was first synthesized and on its based
interpenetrating polymer structure was obtained by introducing a second network of cross-linked poly(N-isopropylacrylamide). Networks were
characterized by FTIR spectroscopy and swelling kinetics in different solvents. DSP loading and release investigations proved the feasibility of the
developed multicomponent hydrophilic polymer networks as effective platforms for potential dermal application.

PN Swelling in reaction mixture for second network

i

solvent: water; initiator: 4 4-azobis{4-cyanovaleric acid)
cross-linker: PEG-diacrylate

e ! -

AK, e T A

AL

solvent water: 38 °C; under N; l

3l B
Swelling  kinetics or the developed an| BB o .
multicomponent networks were investigated in 1600 H oo ]
water at 20 °C and in buffer solution of pH #1400 i, ¥ I
7.4 at 37 °C. ¢ 1200 a8 8 lile
Both CPN and IPN reached equilibrium - ., B A
swelling within 24 hours show high swelling £ 0 o" g oo |
degree which is indicative for their potential as T " £ .
drug carriers. In addition. IPN showed S | Fwp
temperature-responsive  swelling as  the “ ;- mSweling in water = . wSwelling in water
equilibrium  swelling  degree  decreases 20 g G R eSweling in BS
considerably with increasing the temperature. o 0

°

500 750 1000 1250 1500 o 200 400 600 800 1000 1200 1400 1600

Time, min Time, min

50
DSP is a corticosteroid used to treat a number of ‘ § ; i

conditions including arthritis, blood / hormone / 5g o

immune system disorders, allergic reactions, g 3

certain skin and eye conditions, breathing 3 g 4 - A CPN-DSP-1
problems. certain bowel disorders. and certain 25 L3 ‘ + CPN-DSP-2
cancers. E 20 A IPN-DSP-1
Networks were drug loaded by swelling in DSP + IPN-DSP-2
aqueous solutions of varied concentration. DSP 5 10 20 %0 40 80 &

release was followed in buffer solution at 37°C. | DSP content, wt.% L S— 120

CONCLUSIONS

«*Multicomponent polymer network comprising poly(ethylene glycol) and poly(dimethyl acrylamide) segments, as well as corresponding IPN
based on cross-linked poly(N-isopropylacrylamide) are promising new platforms for dexamethasone sodium phosphate (DSP) delivery.
*»Both CPN and IPN show high DSP loading efficiency. The amount of DSP loaded in the network could be easily controlled by the concentration
of drug aqueous solution.
<+ Drug release profiles prove the feasibility of potential dermal application for developed new DSP carriers.
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Figure 1. Synthetic scheme of B-CD-Ac; preparation.
first step, B-CD-Acs crosslinking agent was obtained by reacting acryloyl
ide and B-CD, in the presence of triethylamine. An excess of acryloyl chloride
sed to ensure attachment of several acrylate groups onto one B-CD molecule.

oly(N,N-dimethylacrylamide)/B-cyclodextrin nanogel fo
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zole (APZ) is an atypical antipsychotic used in the treatment of schizophrenia and bipolar disorders. However, APZ is poorly s
pplication. Many studies are focused on improving APZ solubility in water with the aid of polymeric carriers. Our goal is to desl
sion complex with APZ and thus to improve its solubility in aqueous media and ensure a favorable release profile of the drug.
rk describes the development of novel nanogel carriers comprising B-cyclodextrin (3-CD) moieties as a platform for controlled d
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Figure 2. Proton NMR spectrum of B-CD
The degree of substitution (DS) was determined
relative peak integrals assigned to the B-CD protor
vinyl protons at 5.8-6.5 ppm. Hence, DS~3 was c

that crosslinking agent with three reactive groups was

1S OF NANOGELS ”
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B-cyclodextrin triacrylate

Heptane, Span 80

DMAA

Figure 3. Synthetic scheme of poly(N,N-dimethylacrylamide)/B-cyclodextrin nanogel fabrication.
he nanogels were synthesized as follows: Span 80 (surfactant) was dissolved in heptane (oil phase), while APS, TEMED, B-CD-Acs and DMAA w
queous phase). The two solutions were mixed under stirring to form an emulsion. The reaction was carried out for 20 h at RT to afford the nanogel.
vas removed via evaporation, and the Span 80 was extracted with methylene chloride. After that, a dialysis was performed to purify the product. The
nd water was removed by freeze drying.

ARACTERISATIONS OF NANOGELS

‘S:l(\)N[;F;LE DANVERCD AR RDMARBCD;ACs YI(;I;D Dy The amount of B-CD-Ac; in the nanogels were estimated
FEED RATIO CALCULATED nm mV, : : - e
based on the inclusion of phenolphthalein in the B-CD ca
CCo6 5 .26:0. . 325+ s ¢
ccos 512;8 ;4 ;i :: 322;5 : 254 .gz : § (phenolphthalein method).
C006 C008
DLS measurement proved that the
obtained are nano-sized. ELS measure
revealed a negative surface charge
concentration - 1 mg/ml).
—— Number
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Intensity Intensity
100 1000 100 1000
Dp, (nm) Dy, (nm)

Figure 4. Size distribution plots of nanogels.
CONCLUSIONS AND PERSPECTIVES

Novel nanogels were developed by crosslinking DMAA and B-CD-Acs, using APS and
TEMED as initiators. The incorporation of B-CD-Acz in the PDMAA network was proven
by the phenolphthalein method. The nano size of the particles was confirmed by performing
measurements on a Zetasizer (DLS and ELS). In forthcoming experiments, the nanogels will
be loaded with aripiprazole. The drug loading efficiency of the carrier and the release profile
are yet to be explored.

Figure 5. Structural f
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B HacTosiwaTta epa Ha rnmo6anusauus, nnacTmacara e HepasfenHa 4acT OT HaweTo exeaHeBue. Hai-yecto Te nors pn He ca Guopasrp b
cnefoBaTenHo npobnemMuTe CBbpP3aHM ChC 3aMbP TOo ca 6exHu. Cpea TAX, 3HauYMTeNeH AAN 3aema nonveTtuneH TepecgtanatsT (MET) nopagu wupokaTta My
ynoTtpeb6a KaTo onakoBbYeH MaTepuan 3a XpaHu M HanuTku. [lo 2025 roguHa ce o4akBa CBETOBHOTO ThpCeHe Ha nonumepa ga gocturHe 22,36 munuoHa TtoHa (Pint
Week, Aurnus, 2020 roavHa ,, Thu future of PET packaging“), a cnopea aoknag ot 2019 roauna (Taniguchi) camo 28,4% ot o6woTo npoussoacTeo Ha MET e 6uno
peuvknupaHo B 6yTunku, ¢onna U BnakHa, a OCTaHanuTe reHepupaHu B oTnagbuu. 3a pa3spelsaBaHe Ha To3u npo6nem uacnegoBaTeny M TeXHONo3u ¢okycupar
YCUNUsiTa CU BbPXY peuuknupaHe Ha otnagbyeH MET B npoaykTv ¢ BUcoka Ao6aBeHa CTOMHOCT. XMMUYECKOTO pa3rpaxaaHe Ha nonuvectepa npeAcTaBnsBaT YACT U
peHTabuneH meToA 3a ona3BaHe Ha oKkonHaTta cpepa. B 3aBucuMOCT OT BMAA Ha xumuyeckus areHT, MET genonuMmepusnmpa HanbLNHO A0 OCHOBHU MOHOMEpU U

onuromepwm.
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XUMUYECKO peumknupaHe I

Mukonusama u cebp3aHume c¢ Hesi npoyecu donpuHacam 3a no-ycmouyuea MNET ukoHoMuka.

MukpoBbnHoBa rnukonusa Ha MNMET /TiP katanusaTtop u oxapakrepu3upaHe Ha Nosly4eHusi NPoAyKT

nukonu3ama e npoeedeHa 8 MUKpoebsIHo8 peakmop Roto Synth npu monHo omHowenue MNET/EI 1:2,77 u 0,2% TiP (cnpsimo macama Ha lET).
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C,)J U3Bogu:

» MNpw n3nonssaHe Ha MambK bk EI npu np Ha rmuMKonu3a ce noctura go6pe aecduHnpaH pasrpageH NpPoAyKT u ce pa HyXgaTa oT peuuKnupaHe Ha
ronemu konuyectsa El, koeTo AOMbLAHMTENHO ONTUMU3MPa Npoueca.

» PasrpagnuaT npoaykTt ot MNET rnukonusarta moxe aa 6bae 100% ononsoTtBopeH.

» MpouechbT Ha peunknup MoXe Aa 6bAe onTMMU3KUpaH A0 45 MUH Bpeme 3a peakuus.

» Monyyenute chochopcbabpXaWmM NpoayKTM GUxa MOrnn Aa MMar no np , KaTo 3abaBuUTeNu Ha ropeHe Npu BnaraHeTo UM kaTo fobaska kbm MET.




:ggmMHHA XUMWA
}yos"EIYThlAJE Eosr C UEHTBP N0 QUTOXUMUA

Oyundari Tumurbaatar’, Hristina Lazarova’, Violeta Mitova? Margarita Popova’, Neli Koseva?
1Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria
Institute of Polymers, Bulgarian Acad of Acad. G. Bonchev St., bl. 1034, 1113 Sofia, Bulgaria

SBA-15 and MCM-48 mesoporous silicas were modified with functionalized
triethoxysilanes by post synthesis method thus indroducing on the pore surface CHARACTERIZATION OF THE MODIFIED MCM-48
polar N- and P-containing groups. The physicochemical characteristics of the AND SBA-15 MESOPOROUS SILICAS

adsorbent samples were studied by nitrogen physisorption, UV-Vis spectroscopy
and TG measurements. The adsorption capacity of CO, was measured in dynamic )
CO, adsorption regime. Higher capacity for CO, adsorption was determined for
the modified materials in comparison to the initial ones. Values of 4.2-4.6 mmol/g
were achieved for the MCM-48 modified adsorbent. A slight decrease about 5 %

N, adsorption/desorption isotherms of the
MOCSE/SAPTRS initial and the SAPTES and PAPTES modified

Welght losses, %

in CO, adsorption capacities was registered for the modified silicas in three ::‘_:i’;‘m‘ materials.
adsorption/desorption cycles indicating their high performance stability.
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The isotherms of the parent and the modified MCM-48 exhibit a sharp increase at
a relative pressure between p/p,= 0.2-0.4, which is associated with capillary

Table 1: Textural properties of the synthesized materials obtained and condensation of nitrogen in the channels. It is also an indication of narrow pore
the content of the grafted functional moieties. size distribution. The isotherms of the MCM-48 samples are reversible and do not
show any hysteresis loop. The isotherms of the SBA-15 samples are of type IV with

Sample name Sper Porcvolame Pore Content of the a hysteresisloop at 0.6-0.7 relative pressure, typical for SBA-15 structure.
(cm®/g) diameter grafted groups, A decrease of the textural parameters, such as surface area and total pore volume
(m?/g) (nm) % of the modified samples, was registered. Significant decrease in the Sy;; and pore
volume was observed after modification of SBA-15 and MCM-48 with both
MCM-48 1235 0.83 24 5 modifying agents. The SBA-15/PAPTES showed higher decreased of surface area
MCM-48/SAPTES 439 0.35 31 19.07 and pore volume than that in the case of SAPTES. Probably, this is due to the more
bulky structure of PAPTES compared to SAPTES. MCM-48/PAPTES displayed
MCM-48/PAPTES 516 0.31 3.1 4242 textural parameters similar to those of MCM-48/SAPTES. The strong effect of the
SBA-15 926 1.22 6.8 - post-synthetic treatment on the textural parameters of both MCM-48
= modifications was due to the partial deterioration of the three-dimensional
SHAHS/SARIES 318 0:56 66 2525 structure of the MCM-48 silica with small pore sizes around 2.4 nm during the
SBA-15/PAPTES 265 0.43 5.6 28.85 modification procedure. The significant decrease of surface area and pore volume

of MCM-48/SAPTES and MCM-48/PAPTES is probably due to the total pore
The greater amount of PAPTES incorporated in the mesoporous silicas could be explained with blocking of some pores with grafted groups.
its bulk molecule and the peculiarities of the matrix structure.

CARBON DIOXIDE ADSORPTION MEASUREMENTS UNDER DYNAMIC AND STATIC CONDITIONS

[~m—SBA-15 —A—SBA-15/SAPTES —O— SBA-15/PAPTES —8— MCM-48 n] )
SBA-15/PAPTES —*— MCM-SAPTES g- \ MCMAS/SAPTES| 30
oS e 1 il o €O, adsorption experiments were performed under z ® \«\ APTESS 2 \‘
£ / ./ dynamic conditions in a flow system. The sample (0.40 £ \\ . 3 \\.\A»\
g w0 - B g adsorbent) was dried at 150 °C for 1 h, and 3 vol.% E = e 5 20 i
5 €O,/N, at a flow rate of 30 mL/min was applied for 2. \\‘*\ T~ 3
8 0 2 i the experiments. The gas was analyzed online by GC § g =
% NEXIS GC-2030 ATF with 25 m PLOT Q capillary § 0] r—— * i s
£ column. H i -4 SBA-1SPAPTES
g 0] // 1 Under static  conditions €O, adsorption £ s g s :
£ y measurements were measured at 0 °C  with .
g 1 /./ 9 1 AUTOSORB iQ-MP-AG surface area and pore size R R TN T TR Sl TR S H ) ) Py =
@ :/ * o — anla]yzer (from Qlfamachmme). Transformation of the Adsorbed amount of GO, mokikg Adsorbed amount of CO,, molfkg
o : 5 : . 5 s primary adsorption data was performed by the
8 16 20 0 8 1 24 0 8 16 Quantachrome software. Heats of adsorption for the initial and modified SBA-15
Time (min) Time (min) Time (min) and MCM-48 materials
CO, breakthrough curves of the prepared materials under
dynamic conditions with 3 % CO,/N, Table 2. CO2 adsorption in dynamic conditions on the studied samples Contrariwise, MCM-48 varicties display relatively
homogeneous  distribution of the modified
MCM-48 grafted with PAPTES or SAPTES residues displayed: Adsorption of CO,, | Adsorption of CO,, | Adsorption of CO,, | adsorption sites on the matrix pore surface.
+ greater amounts of CO, absorbed than the initial ones; Sample mmol/g mmol/g mmol/g The results presume stronger interaction of the CO,
* the CO; capture is due to the physisorption process; (1 cycle) (2 cycle) (3 cycle) molecules with the grafted Schiff base residues.
+ three adsorption cycles showed similar adsorption performance of MCM-48 2.50 2.40 2.40 However the CO, adsorption capacities achieved
the initial and the modified silicas; B i} with the PAPTES modified adsorbents are similar to
« significant effect of the matrix structural characteristics; MCM-48/SAPTES 4.60 4.50 445 that of the SAPTES grafted materials. The partial
* enhanced adsorbent performance via appropriate modification. MCM-48/PAPTES 420 .00 4.05 pore blocking effect of PAPTES resulted in the
Grafting of PAPTES or SAPTES onto the silica surface afforded polar / 5 2 5 restricted di ion of CO, molecules and its effective
adsorption sites and changes in the textural characteristics that SBA-15 1.30 1.30 1.30 capture in the pore volume of the matrix. The
synerglstlcally Increasgd the CO, a?lsur}?llon c?pacltl?s of the slllf‘a SBA-15/SAPTES 2.50 2.40 2.40 results are q of a balance
material to levels obtained for modifications with amines. In certain it s i S = iiadie el between the matrix textural parameters and the
applications it could be an advantage accounting the lower SBA-15/PAPTES 2.80 2.75 2.70 functional and structural features of the modifying
temperatures needed for CO, desorption (40°C). agents.

CONCLUSIONS: The modified MCM-48 and SBA-15 mesoporous silicas displayed high adsorption capacity, low energy consumption

for CO, desorption and performance stability. Adsorbents with such parameters could be considered in certain applications.
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