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snextpodoperieckoro paccesimms (APC u OPC), a Ttaxke anams
azcopGumi-aecopbimi azota 1o BIT. AKTHBHOCTS BKIIOMCHHBIX
(DCPMEHTOB WMEPATH CTIEKTPO(OTOMCTPICCKIL: TS KATAMaA36! 10
yOuui Ha0s, a anst xumotpinciia mo N-Gemsom-L-tiposini p-
wtpoarmny (BTITHA).

DepMerTs GbUTH BITOUCHE ABYMS CrIOCOGaMH: azcopOueii Ha
C(hOPMHPOBAHHEIC YaCTHIL! M COOCAAIEHHEM B TIpOUIECCe CHiTesa (phe. 1).

BAB

AncopsunA

Puc. 1. CriocoGbl BKIOUEHHS GHOTOTHUECKH AKTHBHBIX BEIIECTB B
HAHOYACTHIIB BATCPUTA

Cpesii Bixoa MUKPO-CC coctasasin okorio 95%, a HAHO-
CC — okono 68%. Tnomazs mosepxiocti Ghuta Gmiska y oGoix
THNOB "acTHIL H cocTapasnA OKoMo 12 MYT, ONHAKO pasMep MOp Y
HaHOHACTHIL G5 BTPOC GObIIE, HeM JUist Mitkpo- 1 cocTapsn 1544
Veno/m30Baie. STIICHIMKONS BEACT K YMCHBLICHIIO PA3MCPOB
HCTHU 1 YBEMICHIO AaveTpa nop. Jlaniblii pesyIsTar caszai ¢
yBeNUNeHMEM  UCHTPOR  KPHCTALNGAWMN B pe3yNbTaTe
JfeKTpocTaTIeCKor0. B3amMoneiicTas woron Cal* 1 OH-rpymn
STuenrIKONS, @ Taike ymembueris anddysus Cal'- u COs
HOHOB B PEAKIHONHOIH CMECH.

91




image8.png
Puc. 2. COM o6pasitos satepura, HAHO-CC (a), MUKPO-CC (6)

To anamusy msotepw azcopGumu-iecopGumm asora no BIT
NOKA3HO HATHUNE NETIH THCTEPE3CA, CBUACTSNLCTRYIOWEH O
Me3onopHeTOCTH 0G0MX OGPA3UOB H O HATMUMH KaMWLIAPHOI
KOHACHCALII AHAKOrO A30Ta B ME30MOPAX.

TIpi W3ysCHIi AKTHBHOCTH BIIIONCHHBIX (EPMEHTOR  GbLI0
BLSBICHO  yMCHBUICHHC ~AKTHBHOCTH [pH  COOCAKACHIH B
HAHOMACTHLG BATEPUTA KATanassi Ha 80%, a XHMOTPHIICHHA — Ha
50%, uTo  oGbscmsercs  pIaMMOAcHcTBUCM  epMeHTOR  C
NpHCYTCTRYIOWIAM B peakimommoli cpefe  dTieHrMKOMRM. B
Jansielimen msyueno BmusmHe AoGamisemoii mpi  aicopoumi
KATAIA61 Ha COICPAKANHE B HAHONACTHIIAX I Ha C¢ AKTHBHOCTS (pHc.
3).
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Pic. 3. 3aBICHMOCTS COTCPAQIIS 1t COXPANEHIIS AKTHBHOCTH
a71copGHPOBAHNOIi B HAHOWACTHUM! KATATASH OT KOHUEHTpALH
depuenta
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ToKasaio, STo TpH yBeMHeHItH KOHICHTpALH 100aB1seOli Mpit
a1copOLII KATATA3E! YBENMHBACTCS ¢€ COACPKANNE B YACTHIIAX, HO
YMEHBUIACTCS AKTUBHOCTS (IePMENTa, HTO CBAIANO C YBEICHICM
B AndysuomHMIX  (BAKTOpoB  mpH  mpoTexamin
(pepmeraTuBioii peaxwiit. [l ce MpOTEKaIIIS HEOOXOAMMO, HTOGH
CYGCTPAT NPOHHK B MOpHI MACTHIL, @ MPOTYKT PEAKIM BHUNET B
oxpysiaonii pactsop. C yBICHICM KOHICHTpALIi (epMeHTa B
“acTiuax ypemmipactes psime adysnontsx (axropos. Mpu
TOM peatbiiasi CKOPOCTS (hEPMEHTATHBHOI PEaKLLI MOKET OKA3ATHCS
MEHBUIC TOTCHINKIBHO BOIMOKHOI, Tak Kak B pesyIsTate
J(bY3HONHOrO  TOpMOAKEHIS MONTH Bech  cyGCTPAT | MOKeT
PACILETLISTECS! PHIIOBEPXHOCTHBIMI CIOAMH (JepMEHTa, a 0671ACTH B
nopax Gyayr oGcancibi cyGCTpatom.  VBemichie  yiembioii
AKTHBHOCTH KATAIA3b1 TPH YMEHBLICHIIH KOTHHCCTBA BHYTPH HaCTIIL,
HO-BWIIMOMY, CBASAHO C MEPEBOOM peakimi w3 augdysHomioro
perInMa B KHHCTICCKHi.

JLi5 CPaBHEHIts BRIIOCHIS (PEPMEHTOR B MHKPO- H HAHOMACTHIL it
COXpaHCHIA MX AKTHBHOCTH Gbita  BHODaHa  ONTHMATbHAs
KomenTpaus, pasias 0,15 wriwn. Tak, pesyIsTatsi cpaseis
npHBEACHb B Tab. 2.

Tabma 2. DGeKTHBHOCTS BITOUCHIS 1 AKTHBHOCTS KATATA36!
M XHMOTPHICHINA, AICOPGHPOBANHBIX Ha MHKPO-  HAONACTHIILL.

Depment/uactiunt HAHO-CC_| MHKPO-CC

Karanaza Coxepaaniic, 292+038 8206
e/
OrmociTenbias 77£10 6419
axmHocts, %

Xunorpuncuit | Coxepaatiie, 34,1208 275407
e/
OrmociTenbias 5247 46+7
akturocts, %

Tax, NOKA3HO, HTO TAHANON CHIGKACT AKTHBHOCTL (EPMCHTOR.
NIpH IX. BKTIONCHINH B HAHOYACTHLb BATEPHTA CoOCaKACHHEM. Tpn
a1copOLMHI KATATa36! H XHMOTPHICHHA B HAHOYACTHIIB! BATEPHTA, KAK
W TpH a1COPGIMM B MMKDOUACTHIS BATEPHTa, MOKASAHO BHCOKOI
COXpaHEHie AKTUBHOCTI (hePMEHTOR, 3ABHCAILICE O IX COACPAANIS B
npenaparax.
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Takins 06Pa30M, HAHOMACTHIIEI BATEPHTA HMEIOT MPEHMYIIECTRO
Hal MHKOMACTHIAMH KAK 110 KPHTEPHIO COACPIKAIS (PEPMCHTOR B
“ACTHUAX, TAK I 110 COXPAHCHHIO 1X AKTHBHOCTH.
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Jlananu BA, Cokonosa EA, Crenanosa H.IL, Autonosa JK.B.
0 TEPMOJIABU/IbHOCTH KAPOTHHOM/IOB —
KOMIOHEHTOB MYE/IMHO¥ NEPTH...

Jlomsu MB, Acnani AT, Cenio OB, Crenanos HA,
Epenmerko EH.

EPMEHTBI, [IPOSIBJISOUHE JIAKTOHA3HYIO
AKTUBHOCTb, KAK IPOTHBOTPUBKOBBIE ATEHTB!

Jlynapen BT, Bacerun MM, Trxommposa OM.

CHHTE3 1 IPOTMBOMUKPOBHAS AKTHBHOCTh
KOHBIOTHPOBAHHBIX COEAMHEHH, COCTOAILMX
U3 CAJIMUHIAHU/IH/IOB U OYPALI/IHHA

Jlantosa EA.

B/MAHWE TEMIEPATYPbI OT)KHIA TEMILTATOB HA
COPBLMOHHBIE H AHTHBAKTEPHAJIbHBIE CBOFCTBA
THEPH/HOTO MATEPHAJIA HA OCHOBE CUJIAHOBBIX
TPE/IECTBEHHHKOB M OKTEHHAUHA
JUTHPOXJIOPUA

76

Jincoscknii A.C. lmrpresa H5.

BJIMAHUE KUCIOTHOCTH M MOHHON CHJIbI HA CPEJIHUI
81

PA3MEP JIMTIOCOM W3 ®OCOATH/M/IXOIMHA.

Mt [1M, Musxees AB, Tpyumsia /LB, Bykpeesa T.B.,
Banabymenis HI.

HCI0/1b30BAHUE CYBMUKPOHHBIX M MUKPOHHBIX
YACTHL BATEPUTA /115l BK/IOYEHHSA KATAJIA3bI U
XUMOTPUIICHHA

Tepuesa BA, Jlanuosa EA.

M3YYEHHE pH-3ABHCHMOT0 BbICBOBOX/IEHHSA
OKTEHHM/IUHA IPH ®OPMHPOBAHMH HOBOTO BU/IA
AHTHBAKTEPUA/IbHBIX TOBEPXHOCTEH
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HCII0/Ib30BAHUE CYEMHKPOHHBIX M MUKPOHHBIX

YACTHLL, BATEPHTA /L/ISl BK/IIOYEHHS KATAJIA3bI H

XUMOTPHIICHHA
Moayuenisie  yemodoy  cnonmannoii  kpucmanusayuu ¢
npucymemeuy omuenenukons,  nanowacmuyel  amepuma

xapakmepusyiomes ommunoii om anukpouacmuuy sopeoozueit. Ipu
GRUOUCHI KAMAIAZH 1 XUNOMPUNCUNG NOKA3ANO pazuLMUe.
coxpanenu axmusnocmu u codepycani repyenmos ¢ naio- u
atukponacmuyax.

Kuiouessie cnosa: kapGonam kamsyus, camepum, docmasia
aexapeme, axmugnocms depyenma,

Mishin P.L1, Mikheev A.V.2, Trushina D.B.2, Bukreeva T.V.2,
Balabushevich N.G.!

Moscow State University, Faculty of Chemistry
NRC Kurchatov Institute
Moscow
'USE OF SUBMICRON AND MICRON VATERITE PARTICLES

‘TO INCORPORATE CATALASE AND CHEMOTRYPSIN

Obtained by spontancous crystallization in the presence of ethylene
glycol, vaterite nanoparticles are characterized by a morphology
different from microparticles. When catalase and chymotrypsin are
included, a difference in the preservation of activity and content of
enzymes in nano- and microparticles is shown.

Keywords: calcium carbonate, vaterite, drug delivery, enzyme
activity.
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Ha cerommsmmuii fiehs akTyanshoii sataueii MeMIIIE ABIsETCS
MiKancy THpOBAHHe  GHOJIOTIMECKN aKTHBHBIX  BemiecTs.  laras
MCTOMIKA NIO3BONSET 3AUIITHTS BEUICCTBA OT HCGAArONPUSTHBIX
BO3ACHCTBMI 11 OGECTIEUNTS HX MPOIOHTHPOBAIOE BHICBOGOKICHIE.

‘Takinn 0Gpa30M, YBEIIHMIBACTCS! GHOJOCTYIHOCTS NKAPCTRCHHBIX
NIPCNapaToB i yMEHBUIACTCS HACTOTa 1X BBCACHIS. CPEAi LIHPOKOTO
ClleKTPa CHCTeM J0CTABKH OTNOI 13 HAnGOlCe MEpCIICKTHBHBIX
smseres mommopdmas  MOAU(HKAI KapGOHATA  KaTbs —
BaTepUT. BHOCOBMECTIMOCTS, GHOZCIPAIHPYCMOCTE, TIOPHCTOCTS 1
CIpYKTYpa chepiseckiix KpHCTAIIOR BATEPHTA ONPEACISIOT €rO
HCTIOE30BANME B KaYECTBE MATDHILI JULE JIOCTABKH JIEKAPCTBEHHbIX
semeets [1, 2]. TIoCKObKY GHOMEAMUMHCKOE HPHAMCHEHHE CHCTEM
OBYC/IOBMMBACTCH  MX  (H3MKO-XHMINCCKIMH  XapAKTEPHCTHKAMI,
KOHTPOIb HHBIX MAPAMETPOB ABISCTCS BaskHofi 3aascit. CooiicTsa
BATCPHTA JICTKO PEryaHpYIOTCs I3MCHEHIeM yCIoBHil ciimesa. B
HACTHOCTH, AMAMETp HACTHII MOKHO BapbKpOBaTh o1 400 v [3] 10 50
My [4]. Jlin boeicHms BarepuTa B OpramimmM, HamGosice
MHOFOOGCHAIONUIM  SBIACTCS  HCTIOMBI0BANMHE  HAHOPAIMEPHBIX
“acTiL, B 0TI OT MHKpO-, HAHOUACTHLIG! BATEPHTA HMEIOT HiTyi0
MOP(OIOriIo I MpEACTABIAIOTCS GOMee NEPCNCKTHBHBIMI  JUis
HCTIOB30BaIIIS P Jleverit pasmisibix saGonesarii [1, 2, 5].

AHTHOKCHIGTHEI IePMEHT KATANA3 WIHPOKO HCMOMB3YCTCS B
KACCTBE  OCHOBHOIO  MOZCNBHOTO  (JepMCHTA  C  HIBCCTHBIM
MEXAHI3MOM 3arpy3Kil B HaCTHIbI BaTepiTa [6], a ancopGupoBansiii
Ha  HCOPrANNNCCKHC —HOCHTENH  MpOTCOMMTHYCCKI  (pepyenT
XHMOTPHIICHH HAXOMT NPHMCHEHHE B OGMACTH GHOTEXHOOHH,
GHOXIMIH 1 MAULIHE, A TAKAE P AOCTABKE eKapeTs [7].

Lextk paGoThI COCTORIA B CHHTE3E HAHO- 1 MHKPOUACTH BATEPHTA
(HAHO-CC 1 MHKPO-CC  cooTseTcTRCHHO) 1 CpaBicHin
COJepKaHII  AKTHBHOCTH BKIIONCHIbIX (IEPMEHTOB XHMOTPHIICHIA
M KaTaasL.

YacTHie! KapGOHATA KABINA TIOMYSATH METOOM CTIOHTAHHOI
KPUCTAIUTH3AIIH TyTeM CIMBAHIS PAcTBOPOB coreii CaCly i NaxCO;,
MHKpOPa3MepHbIE. KalbLtii-KapGOHATHbIE HOCHTE CHHTE3HPOBAH
NyTeM  CMCIIMBAHHS  BOTHBIX  pacTBopos  comcii  [8], a

HaHopazMepibie — B NpHCYTCTRIM Stienrmkoms [9]. Juia
XapAKTEPU3ALIN TIONYNCHHEIX Chep GBUIH HCMIONB30BANbI METOsI
ckamupylomeii  nektpomoii  Mikpockommn  (COM),

pemrenogasosoro amama  (POA),  amHawmcckoro  m
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