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Cospementbie mexHoN02Ul U YPO8eHb (YYHOAMEHMANbHBIX UCCIEO08AHUL NO36OTSION CO30A6AMb MEOUYUHCKUE CO-
pbenmul ¢ 3apanee onpeoereHHbIMU CMPYKIYPHbIMU, NPOYHOCIMHbIMU U adcopoyuonnbimu ceoticmsamu. Copoyuon-
Hble Mamepuabl UHMePecHvl He MONbKO 8 POU OeMOKCUKAHMOG, UCNONb3YeMbIX Ol YOALeHUst MOKCUYECKUX d2eHMOo8
U3 HCUOKUX Cpeo, HO U 8 Kauecmee Hocumeinel 01 00CMABKU 8 30Hbl Mepanesmuyecko2o 8030elicmsus buonoeuyecKu
axmuenbix eeujecms. Llenvto padomol si6isiemcst 000CHOBaHUE COCMABA NOTUDYHKYUOHATLHO20 NPENapama ¢ aHmu-
bakxmepuanbHbIM U OeMOKCUKAYUOHHBIM hhekmamu 3a cuem KOMNIeKca cepedpa u cOpOYUOHHOU COCMAsaoulell —
anoMo-KpeMHull cooepocaujeco copoenma. Mamepuanst u memoovt. B pabome ucnonv3o8anu (u3uKo-xumuieckue
(CopOYUOHHASL AKMUBHOCTING KPACUMENS MEMUTEHOB020 CUHE20, YOENbHASL NOBEPXHOCHb, 6000POOHbIL NOKA3AmMeNb NPU
KOHmMakme ¢ 60001, AMOMHO-IMUCCUOHHAS, CNEKMPOMempPUsi ¢ UHOYKIMUBHO-CE3AHHOU NAA3MOUL) U (hapmayeemuyeckue
Memoobl (HACLINHAS NAOMHOCb, PACEOpetue OJisl MEEPObIX OO3UPOBAHHBIX TEKAPCMEEHHbIX (OPM UCCAEO08ANUSL).
Pezynomamut u oocyscoenue. Ob0cHO8aH 08YXCMAOULIHBIN CHOCOO UMMOOUTUZAYUY KOMNJIEKCa cepebpa u 2udpoghodu-
3amopa Ha noBepXHOCMb COPOYUOHHOT Mampuybl. Bvioenen obpazey onmumaibHo20 cocmasa cepedpocooepucaeco
npenapama: okcuo — euopoxcuo anomunua — 99,2%, knacmepuoe cepedpo (Apeosum — C 2%) — 0,3% 6 pacueme na
cepebpo u ecnomozamenvroe seugecmeo (cuopogpoouzsamop — IHIMC mapka 11— 841) — 0,5%. Beixoo cepebpa ¢ pacmeop
u3 obpasya ykazanno2o cocmasa 3a 8 uacos ne npeeviwian 1,6 = 0,3%, eeruuuna yoenvroil nosepxnocmu — 90 m’/e,
senuyuHa 6000pooHo2o nokazamens — 8,1 + 0,02, nacvinnas niomnocmo — 1,12 + 0,11 2/cnm’. 3axkmouenue. B pabome
IKCHEPUMEHMATILHO 000CHO8AH cocmag cepebpocodepdicaujeco npenapama AlSi/Ag, nonyuenvt KomniekcHvle HayuHbie
OanHble 0 €20 PUIUKO-XUMUYECKUX, MEXHOLOSUYECKUX OCOOEHHOCNISIX.
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Modern technology and the level of fundamental studies allow us to create the medical sorbents with the
predetermined structural, mechanical and adsorptional properties. Sorption materials are interesting not only as
detoxicants that are used to remove toxic agents from the liquid media, but also as carriers for a delivery in zones
a therapeutic effect of biologically active substances. The aim of this work is the substantiation of structure of
the multifunctional drug with anti-bacterial and detoxifying effects due to the complex of silver and the sorption
component — alumina-silica-containing sorbent. Materials and methods. We used physico-chemical (sorption activity
of methylene blue dye, specific surface, pH in contact with water, atomic emission spectrometry with inductively
coupled plasma) and pharmaceutical methods (bulk density, dissolution test for solid dosage forms). Results and
discussion. The two-stage method of immobilization of a complex of silver and water repellent on the surface sorption
matrix was justified. The sample of the optimum composition of silver-containing drugs was selected: aluminium
oxide-hydroxide — 99.2%, clustered silver (Argovit — C — 2%) — 0.3 %, based on silver and subsidiary substance
(repellents — brand PMS P—841) — 0.5 %. The output of silver into the solution from the specified sample composition
Jfor 8 hours did not exceed 1,6 £ 0,3%, the value of specific surface area of 90 m*/ g, the value of pH to 8.1 + 0.02, bulk
density 1.12 = 0.11 g/cm’. Conclusion. An experimentally substantiated composition of silver-containing drug AISi/
Ag was received, a comprehensive scientific data of its physico-chemical and technological properties were obtained.

Keywords: silver, sorbents, immobilization

BBenenne. B Hacrosiiiee Bpems mpernaparsl, o0Jia-
Jlafole COpOLMOHHBIMU CBOMCTBAMH, YCTOHYNBO 3aHHU-
MaroT CBOIO HHIIY B MEAUIIMHCKOH U (hapMalieBTHUECKOM
orpaciisix. CoBpeMEHHbIE TEXHOJIOTUH M YPOBEHb (yH-
JlaMEHTAJIBHBIX MCCIIENOBAHUM, MpexJie BCero, B oba-
CTH TBEPJOro Tena, MO3BOJSAIOT CO31aThb MEAMUIUHCKHE
COpOCHTBI C 3apaHee OINPE/CICHHBIMH CTPYKTYPHBIMH,
IIPOYHOCTHBIMH U aJICOPOLIMOHHBIMU CBOIcTBamu [1-4].

HoBble nonxonbl B pa3paOoTKe TEXHOJOTHH ITOMy-
YEeHUs] COpPOEHTOB TMO3BOJMIIM IOJIYYUTh KOHKYpPEHTO-
CIIOCOOHBIE COPOLIMOHHBIE MaTE€pUalIbl JUIS MEAUIMHBIL
yroneHble 3HTepocopbentsl (CKH, CYI'C, KAY, ®AC,
CKT-6A, UT'U, BHUUTY); yrieBOJIOKHUCTBIC COPOCH-
ThI, yIiiepoaMuHepaibhbiii copdeHt (CYMC-1), copOeH-
ThI Ha ocHOBe JinrauHa ([Tonudenan), copoeHT Ha OCHO-
BE KPEMHHUIOPraHNYEeCKOro rnojumMepa (DHTEpoCreib) u
ap. [5].

CopOLroHHbIE MaTepHualbl UHTEPECHbI HE TOJIBKO
B POJIM JIETOKCHKAHTOB, MCIIOJB3YEMBIX JUIS yAaJICHHs
TOKCHYECKHMX areHTOB U3 >KUIKUX CPEl, HO U B KaueCTBe

HOCHTENEH IS JOCTaBKH B 30HBI TEPAIEBTHUECKOTO
BO3JICHCTBHUS OMOJIOTHYECKH aKTHBHBIX BemecTB (BAB)
(aHTHOMOTHKH, AHTUCENTHUKH, ITUTOCTATHKH, (hepMmeH-
Tb1). i1 3TOrO COpOEHT IpeIBApUTEIHHO HACHIIIAIOT
HEOOXOMMMBIMH TIpeTiapaTaMy, a 3aTeM IPUMCHSIIOT B
pexxume copbunu-mecopounu [5]. CopOeHT mpu 3ToM
obecrieunBaeT BO3MOXKHOCTH Hocutens BAB mpm co-
XpaHeHHH (PYHKIMHA METOKCHKAaHTa. Tak, yCTaHOBIEHA
MTOJIOKUTENBHAS AKCTIIEPIMEHTANbHAS W KIMHHYCCKas
AP PEKTHBHOCTD TMOMUPYHKIIMOHAIBHBIX CPEICTB, CO3-
JTAHHBIX Ha OCHOBE COpOEHTa, C MMMOOWMIN30BaHHBIMU
HA €ro MOBEPXHOCTH METPOHHUIA30JI0M, JIMTIOOPU3NHOM,
AHTHOMOTHKOM [6].

Bornbmoit mHTEpEC B 3TOM ITJIaHE MTPECTABIISIOT IIpe-
mapaTsl cepedpa, He BBI3BIBAIOIINE TOOOYHBIX PEaKITHil 1
o0Iagarone MMPOKIM aHTHOAKTEPUATBHBIM CIIEKTPOM
NEHCTBUS, YTO TMO3BOJMIO OBl MPUMEHSTH Tpenaparhl
cepebpa A JIEYCHUS OCTPHIX KHIICYHBIX WHQEKITHHA
[7]. OcHOBHas poOiieMa B JIGYEHUH OCTPHIX KHUIIICYHBIX
WHQEKINHA 3aKITF0YaeTCs B TPYAHOCTH BRISBICHHS BO30Y-
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JATETIST ¥, KaK CIICACTBUE, BHIOOPE ajeKBaTHOW (papma-
KOTEparum, B OCHOBE KOTOPOH JIesKaT MPHUHIIMITBI TIPHMe-
HEHHMs1 aHTHOAKTEPHUAIBHBIX (B OCHOBHOM aHTHOMOTHKH)
IpenaparoB U COPOIIMOHHBIX CPEJICTB. 3a4acTyl0, B CBSI3H
C HEYCTAHOBJICHHOW 3THOJIOTHEH BO30YIUTEINS, JICYCHUE
AQHTUOMOTHKAMH HE UMEET ITOJIOKUTEIBEHOTO Pe3yJIbTara,
B CBSI3M C Y€M BO300OHOBIISIETCS] HHTEPEC K ITpenaparam
cepeOpa, B TOM 4HCIIe U cepedpocoaepKaluM copOoeH-
tam [8—12]. Ha cerogusammuuii ness B peectpe JIC PO
OTCYTCTBYIOT 3aperuCTpHpOBaHHBIE cepedpocoaepika-
1[1e mpenaparsl JUis BHYTpeHHero npumeHenus [13].
[Tpu 5TOM B KauecTBe OHOJIOTHUYECKH AaKTHBHON JT0OaBKH
3aperucTpUpoBaHa OTEYECTBEHHAS cepedpocoaeprKaniast
KOMIIO3UIIMSL Ul BHYTPEHHEro NPUMEHEHHUs] «Apro-
But-C» [7, 8, 14].

Leanio pa6oTsl sBisieTcs: 000CHOBaHHE COCTaBa M
TEXHOJIOTHH TIOJyYEHUs] MONM(YHKIIMOHAIBHOTO Tpe-
rnapara ¢ aHTHOAKTepHaJbHBIM W JICTOKCHKAIIMOHHBIM
a¢dexTamMu 3a cUeT KOMIUIEKCa cepedpa U COpOIIMOHHOM
COCTaBJISIIONICH — alIOMUHHM-, KpeMHHUIIcoIepkKaIero
copbenTa (AlSi/Ag).

Marepuanasl u MeTobl. B KauecTBe cOpOLIMOHHOM
MaTpHIbl HUCIIOJIb30BAIM TEPMOAKTHBHPOBAHHBIN TH-
JPOKCHJT aJIFOMUHHSI MEJIKOAMCIIEPCHBIN, Aajee Ha3bIBa-
eMbIi okcuA-ruapokcu amoMunus (Mapka AOK 63-92,
TY 6-68-141-98). [lns ¢dopmupoBanust ruIpopHILHO
rupodoOHOI TPUPOABI TTOBEPXHOCTH COPOLIMOHHOM Ma-
TPHIIBI MCTIOIB30BANIN BCIIOMOTaTenbHbIe BelecTsa (BB)
— MOJMMETHIICHIIOKCaHOBBIE BoaHbIe aMynbenn (ITMC):
KD — 10 — 01 (conepxanust kpemuus 25-28%), I1 — 841
(comepxkanme kpemuus 25,5 %), I1- 814 (comepxanue
kpemuust 20,6%) (I'OCT 13032-77). Jdnst npupaHus
rpenapary aHTHOaKTepHaJIbHBIX CBOMCTB MCIIOIb30BaIIH
KJlactepHoe cepedpo — «AproBut-C» ¢ comepkaHuem
2% cepedpa (TY 9310-003-79044259-12).

Hcnonp3yemblii B paboTe cepedpocoieprKaliuii
npenapar «AlSi/Ag» ObUI TIPUTOTOBIICH C COAEPIKAHU-
em cepebpa 0,3%, 9TO HEe MPEBBIIACT YKBUBAJIICHTHBIC
BBICIIIYIO Pa30ByI0 103y (comepkanue cepedpa 0,019 r)
U BBICIIYIO CYTOYHYIO 703y (comepikanue cepedpa 0,063
T), ONMCAHHOTO B JUTEparype (hapMakoreitHOro mnperna-
para a30THOKHCIIOro cepedpa, paHee IPUMEHIEMOTo per
os [15].

OmpejeneHue BEIUYUHBI YAEIBHONW ITOBEPXHOCTH
(S,,,) obpasuos nposoaunu Ha npubope ASAP-2400
Micromeritics MeTtomoM HuskoremmeparypHoit (77 K)
copOIMu MmapoB a3ora Ha oOpasuax (Kiaccuyeckuil Me-
ton, bpynayapa — Ommera — Tennepa (B2T)) B npenrio-
JIO)KEHHH MOHOMOJICKYJISIPHOTO CJIOSI MOJIEKYJ a30Ta Ha
MTOBEPXHOCTH W W3BECTHOW IUIONIAJM MONEPEYHOTO Ce-
YEeHUs] MOJIEKYJIBI aJcopOMpoBaHHOrO rasza. Mcromnb3ys
9KCIIEPUMEHTAIIBHBIC JaHHBIE M0 aJCOPOIHH, CTPOHIH
H30TEpMBI COPOIHH, TTO0 KOTOPBIM OIPEACIISIIIN BETMYHHY
yAenbpHOU moBepxHocTH. Ilepen nmpoBeaeHHEM dKCrepu-
MEHTOB 00pas3Iibl TPEHUPOBAIH B Bakyyme 10 MM. pT. CcT.
npu temmneparype 10 100°C B Teuenue 5 gacos [4].

O11eHKY HaCBITTHOM TJIOTHOCTH ITPOBOJIMIIN Ha PUO0-
pe mapku I[THO.00.00.IIC. cornmacao O®C.1.4.2.0016.15
«CremneHb ChIy4ecTH MOPOLIKOBY [16].
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Bennunny BomopomHoro mokasarens pH omnpene-
nsun Ha ipudope pH — 410 «HITK® AxkBuion» myrem
MIEPUOINYECKOTO TIepeMeInBanus B Teuenue 30 MUHYT
TOYHOH HaBeckn oOpasua (1 r) ¢ Bogoi OUHIIEHHOH B CO-
orHowennu 1:20, puxcupys temneparypy pactsopa [4].

CopO1oHHY 0 EMKOCTH 110 OTHOIICHHUIO K KpacHuTe-
JIF0 METUJICHOBOMY CHHEMY (MoJiek. Macca — 320 r/mMob,
WCXOHAsl KOHLIEHTpanus — 1,5 Mr/mit) orpeaetsiy ¢ no-
Moteio criekrpodoromerpa Mapku Cary 60 “Hekatech”,
cormacio O®C 1.2.1.0002.15 «Cnekrpodoromerpusi B
yABTPa(HOICTOBON M BUIUMOI 00macTsix» [16].

Coneprxanue cepebpa B TBepioM oOpasle U B pac-
TBOpPE ONpENEsUI  METOJOM aTOMHO-3MHCCHOHHOM
CIIEKTPOMETPUH C HMHAYKTHBHO-CBSI3aHHOM TIa3MOM
(ADC-UCIT) O®DC.1.2.1.1.0004.15 «ATOMHO-3MHCCH-
oHHas criekTpodoTromerpus» [16] Ha crieKTpoMeTpe MO-
nemn «IRIS Advantage» dupmsr «Jarrell Ash.» (CILA)
¢ BO30YXJICHHEM CIIEKTpa IPOoObI B aproHOBOH IUIa3Me,
KOTOpasi CO3J1aeTcsl Moj ACHCTBUEM BBICOKOYACTOTHOTO
9JIEKTPOMAarHUTHOTO TOJS, C IPOrpaMMHBIM olecrie-
yennem «ITEVA» B xoMmIuiekTe ¢ aBTOCaMIUIEpOM IS
ABTOMATHYECKOMH MOJIa4M P00 CO CHEKTPaIbHBIM JUara-
30HOM u3Mepenuid ot 170 go 800 HM U OTHOCUTETBHBIM
CPeIHUM KBJIpATHYECKHM OTKJIIOHEHHEM BBIXOJHOTO
curHaiga (MpH KOHIIEHTpAlWM, NpEBBIIAIONICH Ooee
yem B 1000 pa3 npenen ooHapyxenus) He 6onee 1%. Ce-
pebpo ompeaensu mo aHanuTHUeckor JuHuu 328.068
HM.

HeoOxonnmocTh M3MepeHusi copepikaHusi cepedpa
B PacTBOpE CBsi3aHa C KOJMYECTBEHHBIM OIPE/IeIICHUEM
BBICBOOOXKIatoIIerocst («BbIXoa») cepebpa c ToBepX-
HOCTH copOeHTa B TecTe «PacTBOpeHHEe Uil TBEPIBIX
JI03UPOBaHHBIX JeKapcTBeHHBIX (popm». Tect «PactBo-
peHue ISl TBEPIBIX JIO3MPOBAHHBIX JIEKAPCTBEHHBIX
(bopm» IpoBOAMIIN B COOTBETCTBUH ¢ MeToankamu ODC.
1.4.2.0014.15 «PacTtBOpeHue i TBEpPABIX JO3MPOBAH-
HBIX JIEKAPCTBEHHBIX (popm» Ha mpubope THma «Bparua-
tomrasicsi kop3uHka2 [16]. Bennunna HaBecku cepebpo-
coJiepyKallero npemnapara Ha copOIMOHHOM OcHOBE 3,5 T
B xauecTBe cpesipl UIst pacTBOpeHuUs ncrnonb3oBanu 500
MJI BOZBI OUMILIEHHOU ¢ Temmeparypoit 37°C mpu cko-
poctu Bpamienuss 100 060poToB B MUHYTY. AJIMKBOTHI
oobémMoM 1 mut orbupanu yepe3 0 munyt, 30 MunyT, |
yac, 2 yaca, ¥ 8 4acoB OT Hayasia sKcrepumMeHra. J{is
TOA/Iep KaHMsI TOCTOSTHHOTO 00beMa B CTaKaH J100aBIIsIH
paBHBII 00BeM BobI ounIticHHOM. CojiepikaHue cepedpa
B pacTBope (M B TBEPABIX 00pa3siiax) OMpPENCsUTd CIICK-
tpodotomerpuuecku (ADC-UCII) [16].

Pe3ysbrarsl u 06cy:kaenne. Boioop copOLMOHHOM
MaTpHIbl  OKCHA-THJIPOKCHIA ATIOMHHUS 0OOCHOBaH
pasmepom uactuil (0,04 mm), oobemom mop (0,2 cm?/r),
BENTMUMHON yaenabHOH moBepxHoctH (100 M?), HachIn-
ueiM BecoM (0,98-1,23 r/cm’) U Hanuumem Me30-, Ma-
KPOMOPUCTOH CTPYKTYypbl. HeOoubiol pasmep uacTuil
COpOIIMOHHON MaTpHIlbl OOYCIIOBJIMBAET BBICOKYIO Te-
OMETPHYECKYIO MOBEPXHOCTh, KOTOpas, Hapsiay C OCO-
OEHHOCTSIMH MOPHUCTOM CTPYKTYPbI, TIPUBOJUT K YBEIIHU-
YEHUIO CKOPOCTH COpPOLMH M3BJIEKAEMbIX KOMIIOHEHTOB
Pa3IMYHOMN MPUPOJIBI U MOJICKYIISIPHON Macchl. XUMHUYe-
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CKasl IPUPOJIa TIOBEPXHOCTH OKCHIA-THAPOKCHIA XapakK-
TepU3yeTCsl HATNYNEM THAPODUIBHBIX IIEHTPOB TUIPOK-
CHJIBHBIX TPYIII.

Crenyer OTMETHTB, YTO TPAAWIMOHHO HCIIOJb3Ye-
MbIe THAPO(OOHBIE YTOIbHBIE COPOSHTHI (pa3Mep YacTHIl
0,5-2 MM) /711 SHTEPATLHOTO MPUMEHEHUsI CIIEIHaIbHO
TMIO/IBEPraloT OKUCICHUIO KHCIOPOJCOAECPIKAIIUMHI Ta3a-
MU Uil JOPMHUPOBAHNUS TIOPUCTON CTPYKTYPBI U THAPO-
(oOHO-THAPOUITEHON XUMHYECKOW TPUPOABI MOBEPX-
HOCTH C LIEJIBI0 YBEIMUSHUSI COPOLIMOHHON aKTHBHOCTH
B OTHOUICHUHM COPOLMHM TOKCHYECKUX areHTOB pa3HOM
npupo/sl. B n3BecTHOM yriiepoaMuHEpaaIbHOM COpOEH-
Te, Ha000POT, MOBEPXHOCTh OKCHJIA AIIIOMHHUS (pa3mep
yacturl 0,4-1 MM) MOTU(DHUIUPYIOT YIIIEPOIOM C (OpMHU-
poBaHueM THUIPOGUWILHO — THAPOGOOHONH XUMHUUECKON
MIPUPOABI TOBEPXHOCTH [4].

Beime mpuBeneHHbIE TOAX0ABI K (DOPMUPOBAHHIO
MTOBEPXHOCTH M XapaKTEPUCTUKH OKCHJA — TUAPOKCHIA
QIIOMHHUS CBUJICTEIBCTBYIOT O TIEPCIIEKTHBHOCTH TPH-
MEHEHHsI BBIOPAHHOTO MarepHaia JUls CO3/IaHus Tpera-
para A 3HTepanbHoro npumenenus [17, 18, 19].

Jns obecrieueHns: TPOMHOCTH pa3padaThIBAEMOro
npenapara K copdaram (TOKCHHBI) Pa3IMYHOMN MTPUPOJIHI,
rUAPOQUIEHYIO TOBEPXHOCTh OKCHJIA-THPOKCHUIA aITIO-
MuHMST MouduIpoBanu ruapodoodHsiM BB — ITMC.

Bribop n obocHoBanue ucnonb3yembeix [IMC (tu-
npododuzaropos) mapku [1-841 u IT— 814 u KO 10 - 01
OCHOBBIBAETCS Ha MPOBEICHHBIX paHee MCCIIeIOBAHMSIX
T10 OIIEHKE pa3Mepa YacTHIl BOJHBIX AMYJIbCHI B Juara-
3oHax temmeparyp ot 20 1o 60°C ¢ unateppanom 5,0°C u

BPEMEHEM BBIJICPKKHU 4 MUHYTHI (TIPH KaXKI0H TeMIiepa-
Type npousBoauiu no 10 usmepenuit). briio nokasaxo,
YTO C YBEJIMUCHHEM TEMIICPATyphl THIPOAUHAMUYCCKUI
JUaMETpP YACTHIl SMYJIbCUHM YMeHbIaeTcs. [1o maHHbIM
MOHOMOJIaJILHOTO aHaJlu3a Mpu Temmneparypax 55-60°C
cpeanuii 3¢ dexTUBHBIN qraMeTp coctaBmwi 217-231 uwm.
C moMomipio TONMMO/IANIBHOTO aHan3a (KCIOIb30Ball-
cst anroput™m NNLS — non-negatively constrained least
Squares) yCTaHOBJICHO, YTO B PAaCTBOPE HAXOAWIINCH JIBE
¢bpaknuu yactuil ¢ quaMerpamMu 88 HM U 578 HM. DTH
pa3Mepbl COITOCTAaBUMBI C pa3MepaMH Me30- 1 MaKpoIop
WCXOHOIM MaTpHIIbl, YTO MPEAINOoJaraeT COXPaHHOCTh H
JIOCTYITHOCTB BCEX B3aUMOCBSI3aHHBIX MEX]ly CO00# mop
B MOJIM(UIIMPOBAHHOM HOCHUTEJIE — COPOCHTE U IIepCIIeK-
THUBHOCTH Pa3padOTaHHOI METONMKH ISl TaJIbHEUIIEro
uccienoBanus [20]. Taxxke or BeiOOpa BB 3aBucur u
MIPOYHOCTDH CBS3BIBAHUS cepedpa C MOBEPXHOCTHIO Ma-
TPHIIBL.

Jliist obecrieueHus Oosee MPOYHOTO 3aKPEIICHHUs ce-
pebpa Ha TOBEpXHOCTH OKCH/IA — FHPOKCHU/IA ATIOMHHUS
OblTa peaM30BaHa ABYyXCTa/IMiHAS TEXHOJIOTHS, 3aKITIO-
YaOUIAsICsl B TTOCIIEIOBATEIbHON UMMOOMIN3AINT KOM-
IeKca cepedpa U JalbHEHIero «3aMypoBBIBAaHUS» €r0
BB. TexHomorust IMMOOHITU3AIINH aHTHOAKTEPHAITLHOTO
KOMIIOHEHTa B KOHEYHOM CYeTe oIperessieT Oesomac-
HOCTB TPUMEHEHHS cepeOpocoiepIKalllero npemnapara.

[To pesynbrataM mHpenBapUTENbHBIX HCCIEAOBAHUM
JUTS TATBHEHINEro yriiyOJIeHHOTO W3Y4YCHUs OBLIH BbI-
OpaHbI HECKOJILKO COCTABOB IKCIIEPUMEHTAILHOTO Cepe-
opoconepxkariero npenapara AlSi/Ag (ta6m.1).

Tabnuya 1 — Cocmag IKcnepumeHmanbHyix
cepebpocodeprcauux npenapamog AlSi/Ag (na 100 2)

CocraB DKcreprMeHTaIbHbIE 00pa3IIbl
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9
Marpuna, % 99,2 98,7 97,7
Aprosur-C, % 0,3 (B pacuere Ha cepeOpo)
I1-814, % 0,5 1,0 2,0
IT- 841, % 0,5 1,0 2,0
KD -10-01, % 0,5 1,0 2,0
[IpumMedanue: MaTpua — OKCHA-THAPOKCHI amfoMuHUSA; AproBuT-C — cepeOpocomepkammii KOMIIOHEHT; A 1-A
9 — cUHTE3 B JIBE CTAJIHN.

OOpas1pl OBUTH TIOMYYCHBI C ITOBBHIIIICHAEM KOHIICH-
Tparmu BB xaxxmort mapku [IMC ¢ menmpro yBenmaeHUs
TATIO(MIIIHHON KPOIOIIEH TOBEPXHOCTH W 0OPAa30BaHMS aK-
THBHBIX IEHTPOB «3aKPEIUICHN» cepedpa, UTo CyIIeCTBCH-
HO BITUSICT Ha COPOIMOHHYTO aKTUBHOCTh W «BBICBOOOXKIC-
HHE» MOHOB cepedpa.

B Xome mMOATOTOBUTENBHBIX PabOT y SKCIIEPUMEH-
TaJbHBIX 00pasioB A4, A7 m A8 Opura BeIsABICHA a0-
COJIIOTHASI HECMAayMBaeEMOCTb BOJOW. YacTHIBI ario-
MEpPHUPOBAINCH B KPYIHBIE «KIACTEPBD» M HAXOAWINCH
MIPEUMYIIECTBEHHO Ha MOBEPXHOCTH PAcTBOpa, 4TO TO-

CIIY’)KWJIO MPUYMHOM HX HCKIIOYEHHS U3 AAJIbHEHIINX
HUCCIEIOBAHUMN.

Jlnst BBISBIICHHS ONTHUMAIBHOTO COCTaBa cepedpo-
COZIEpXKAIIIEro Ipemnapara ObIIM ONpEAETICHB! 1Ba Hau-
Oornee BaXKHBIX TTOKa3aTelsl: KOMIMUECTBEHHOE ONpesiesie-
HHE MacCOBOW JONM cepedpa Iocie MPEeAronaraeMoro
BBICBOOOXKIICHHS («BBIXOIA») C TIOBEPXHOCTH HOCHUTEISA
B Tecte «PacTBopeHMe Ui TBEPABIX O3MPOBAHHBIX
JIEKapCTBEHHBIX (popm» (Tabn. 2) W copOUMOHHAS aK-
THUBHOCTB 110 OTHOMIICHHIO K KPACHTEII0 METHICHOBOMY
cuaeMy (puc. 1).
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Taénuya 2 — Pezynomamol mecma «Pacmeopenue 011 meepovix 003upoeanHvlx
JIeKapCmMEEeHHbIX Yopm» 01 IKCHEPUMEHMATbHBIX 00PaA3U08
cepebpocodeprcaujezo npenapama AISi/Ag

No Obpaserr PactBopenne, %
DKCIL. 0 0,5 gaca 1 gac 2 yaca 8 yacos
1 Al 0,02+0,4 39+0,2 4,5+0,8 4,9+0,6 4,7+0,5
2 A2 0,03 +0,1 1,3+0,2 3,0£0,6 1,3+0,2 1,6 £0,3
3 A3 0,01 £0,2 2,8+£0,2 4,7+0,8 2,7+0,8 4,7+0,5
4 A5 0,04 £0,1 1,4+0,1 3,4+0,7 2,5+0,2 1,6 £0,1
5 A6 0,01 £0,2 2,0+£0,2 2,7+0.8 3,7+0,8 4,7+0,5
6 A9 0,02 +0,1 2,7+0,1 4,7+0,1 3,7+£0,2 6,3+0,5

[Ipu wccienoBaHuu BBHICBOOOXKICHUSI cepedpa ¢
MMOBEPXHOCTH COPOIIMOHHON MaTPHUIBI CyMMapHEIC
3HAYCHUS MOKa3aTels s o0pa3noB Al, A2, A3, AS,
A6 1 A9 ipu KOHTaKTE ¢ BOJOH 3a 8 4aCOB COCTABUIIU
18%, 7,2%, 14,9%, 8,9%, 13,1% u 17,4% coorBet-
CTBEHHO OT KOJHMYECTBA MMMOOMIM30BAHHOTO. DTH

12

10

CO])ﬁHHOHHIIH AKTHBHOCTH
MeTIJIeHOBOI'0 CHHHero, Mr/T

A2

naHeble B 32 pasa (u Ooiee) MEHbBIIE TOKCHYECKOM
o361 cepebpa (0,06 T), 9TO CBHIETEIHCTBYET O 0e3-
OMAaCHOCTH NPUMEHEHHS pa3paboTaHHOH (HOPMBI IIPH
9HTEPAIbHOM NPUMEHEHHH cepedpocoaepKaliero
npenapara, Kak aHTHOAKTEpHaJlbHOTO areHTa ¢ IIu-
POKHUM CIIEKTPOM JeiCTBHS.

S e ettt bttt ttbttsbsssd
eSS BBEtesssbttdssssd
R e s

AS

A3
Odpasen

=
<

Pucynok 1 — Copoyuonnas akmugHocmb MemuieHo6020 cunezo oopasuos Al, A2, A3, A5, A6 u A9.

HccnenoBanne cCOpOIMOHHOM aKTUBHOCTH, OTHOCHTEITb-
HO MapKkepa CPETHEMOJNIEKYISIPHBIX TOKCHHOB ITO3BOJIFIIO
BBIZICITUTH /1Ba 00pastia — A2 1 A6 ¢ HanOONBIIINM TTOKa3aTe-
seM. [locnenyronme uccaenoBanysl HACHIITHON IJIOTHOCTH,
BEJTMYMHBI yIETbHOM MOBEPXHOCTH W BOJOPOTHOTO TOKa-
3arelsi IPH KOHTAaKTe C BOIOHM HamOolee MepCrieKTHBHBIX
00pasIoB MOKA3ad, YTO MPU OJMHAKOBOW HACHITHON ILIOT-
HOCTH 00pPa3IIOB, COIOCTABIMBIX BEJIMYNH BOIOPOIHOTO I10-
Ka3aTesis ¥ COPOIOHHON aKTHBHOCTH TTOKA3aTelb YACTBHOM
TIOBEPXHOCTH 00pasiia A2 BBIIIE aHAJIOTHIHOTO TTOKA3aTels

obpasiia A6 B 1,5 pasa (tadn 3). 310 006CTOATENHCTBO, O4e-
BHIHO, CBA3aHO C MEHBIINM KOJIYECTBOM HCIIOIB30BAHHOTO
nommmepa (0,5%), B 06pastie sxe A6 conepxaHue moammepa
1% (Ta6mn.3). bonee Huskoe conepkanme [IMC B obpasme A2
CIOCOOCTBYET PABHOMEPHOMY PAaCHpPEIENeHHIO MOoIUMepa
Ha TIOBEPXHOCTH MaTPHUIIBI 1, OJ1aroapst 3ToMy, COXpaHEHUIO
BBICOKOH BETMYMHBI YIIEIBHON IIOBEPXHOCTH M JOCTYITHOCTH
AKTHBHBIX IIEHTPOB, YTO JIefiaeT 00pazer A2 HarOosee onTH-
MAJIBHBIM JUIS CO3/IaHNSI SHTEPAIBHOTO CPEICTBA C IETOKCH-
KaITMOHHBIM 3(PEKTOM.

Tabnuya 3 — Pe3ynbmamsl HACLINHOU NJIOMHOCHU, ETUUUHDL YOETbHOU nogepxHocmu u pH
npu KOHMaxKme ¢ 80001l IKCHEPUMEHMATbHBIX 00pa3y0s A2 u A6

Neo O6pazen P, r/em? S ., M/r pH
1 A2 1,12 +0,11 90 £ 0,001 8,1 +0,02
2 A6 1,12+0,13 60 + 0,001 6,8 0,02

BOAOPOAHOTO IMOKA3aTCJisd MPU KOHTAKTE C BOJIOU

[Mpumeyanue: P — HachIHAS TUIOTHOCTD, T/CM?; Syﬂ, — BEJIMYMHA YJICJIBHOM MOBEPXHOCTH, M%/T; pH — BennunHa
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Takum 00pazom, B pesyiibrare WCCIeJOBaHUs ObLI
OIIpeJieIeH ONTHUMAJBbHBII COCTaB cepedpocoeprKaliero
npemnapara AISi/Ag, cocTOsIIMI 13 MOPUCTON MAaTPHUIIBI
oKcuaa — ruapokeuaa amoMuuus (99,2%), kinactepHoro
cepedpa (0,3% B pacuere Ha cepedpo) u BB (rumpododu-
3atop) — [IMC (mapku IT — 841 B npolieHTHOM conep:xa-
nuu 0,5%).

3akuiodyenue. B paboTe BrepBbIe SKCIIEPUMEHTATb-
HO 000CHOBaH COCTaB MOIH(DYHKIIMOHAIBLHOTO cepedpo-
cozeprkaniero npenapara AISi/Ag ¢ 1eTOKCHKAIIMOHHBIM
s dekTom, a TakKe MOITyueHbl KOMIUIEKCHbIE Hay4YHbIC
JaHHBbIC O €ro (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IX, TEXHOJIOIT'NYECCKHUX

ocobenHocTsX. bwut Beigenen obpaser cepedpoconep-
xarmero npenapara AISi/Ag (A2) onTUManbsHOTO cocTa-
Ba: OKCHJI — TUAPOKCU ajmroMuHus — 99,2%, kmacrep-
Horo cepedpa (Aprosut — C 2%) — 0,3 % B pacuete Ha
cepedpo u BB (rumpododusarop — [IMC mapka [1-841)
— 0,5% c onTUManbHBIME CBOWCTBaMH: BBIXOJ cepedpa
B pacTBOp 3a 8 yacoB He mnpebiran 0,8+0,2%, copouu-
OHHas aKTUBHOCTH B OTHOIIEHUH MapKepa CpeaHeMolle-
KYJISIPHBIX TOKCHHOB (MeTHUJIeHOBoro cuHero) — 10+0,02
MTI/T, BeJIMYMHA YIeTbHON moBepxHOCTH — 90 M*/T, BemH-
YUHa BOAOPOAHOro mokaszarens — 8,1 + 0,02, HaceinHas
mi10THOCTE — 1,12 + 0,11 r/em?.

Introduction. Currently, drugs that have sorption
properties, steadily occupy a niche in the medical and
pharmaceutical industries. Modern technologies and the
level of fundamental research, first of all, in the field of
a solid body, make it possible to create medical sorbents
with predetermined structural, strength and adsorptional
properties [1-4].

The new approaches in the development of
technologies for the production of sorbents allowed
us to obtain the competitive sorption materials for
medicine: carbon enterosorbents (SKN, SUGS, KAU,
FAS, SKT-6A, IGI, VNIITU); carbon fiber sorbents,
operationally sorbent (SUMS-1), sorbents based on
lignin (Polyphepan), sorbent on the basis of silicone
polymer (Enterosgel), and others [5].

The sorption materials are interesting not only as
detoxicants that are used to remove toxic agents from
the liquid media, but also as carriers for a delivery in
zones of a therapeutic effect of the biologically active
substances (BAS) (antibiotics, antiseptics, cytostatics,
enzymes). For this purpose, the sorbent is pre-saturated
with the necessary preparations, and then used in the
regime of sorption-desorption [5]. The sorbent provides
the capability of a carrier of the native biologically active
substances, while maintaining the function of a detoxifier.
Thus, a positive experimental and clinical efficiency of
the multifunctional products based on the sorbent with
immobilized on its surface metronidazole, leparisien,
antibiotic was determent [6].

A great interest in this direction have the preparations
of silver, which do not cause adverse reactions and
possess a broad antibacterial spectrum of action, which
would allow the use of silver preparations for the
treatment of acute intestinal infections [7]. The main
problem in the treatment of acute intestinal infections is
the difficulty in the identification of a pathogen and, as
a consequence, in choice of adequate pharmacotherapy,
based on the principles of use of the antibacterial (mainly
antibiotic) drugs and sorption materials. Often, because
of the unknown etiology of a pathogen, treatment with
antibiotics does not have a positive result. In addition,
antibiotics do not have an effect on viruses, and therefore
interest in silver preparations, including silver-containing

sorbents, is renewed [8-12]. In recent time, there are no
registered silver-containing preparations for the internal
use in the register of drugs of the Russian Federation
[13]. At the same time, a domestic silver-containing
composition for internal application “Argovit-C” was
registered, as a biologically active additive [7, 8, 14].

The aim of this work is the substantiation of structure
of the multifunctional drug with anti-bacterial and
detoxifying effects due to the complex of silver and the
sorption component — alumina-silica-containing sorbent.

Materials and methods. Thermoactivated
aluminium hydroxide finely dispersed was used as a
sorption matrix, hereinafter referred to as aluminum
oxide-hydroxide (brand AOC 63-92, TU 6-68-141-98).
For the formation of the hydrophilic — hydrophobic
nature of the surface of a sorption matrix used excipients
— polymethylsiloxane water emulsion (ICP): FE — 10 —
01 (silicon content of 25-28%), P — 841 (silicon content
of 25.5 %), P — 814 (silicon content of 20.6 %) (GOST
13032-77). To make the preparation with antibacterial
properties used clustered silver “Argovit” with a content
of 2% silver (TU 9310-003-79044259-12).

Used in the work the silver-containing preparation
“AlSi / Ag” was made with a silver content of 0,3%,
that is not exceeding the equivalent of the WFD (the
silver content 0,019 g) and IRR (silver content 0,063
g) described in the literature of the Pharmacopoeia
preparation of silver nitrate, previously used per os [15].

The determination of the specific surface area (BET)
of the samples was conducted on the instrument ASAP-
2400 Micromeritics by a method of low-temperature (77
K) adsorption of nitrogen vapor on the samples (classic
method Brunauer — Emmett — teller (BET), under the
assumption of a monomolecular layer of nitrogen
molecules on the surface and the known cross-sectional
area of adsorbed gas molecules. By using experimental
data on the adsorption, built sorption isotherms, which
helped to determine the value of specific surface area.
Before experiments, the samples were trained in a
vacuum of 10* mmHg at temperature up to 100 °C for
5 hours [4].

An assessment of bulk density was carried out on
the appliance of the PNA.00.00.PS. brand, according
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to OFS.1.4.2.0016.15 “the Degree of flowability of
powders” [16].

The value of pH pH was determined by pH — 410
“NPKF Aquilon” by the periodic stirring for 30 minutes
of the exact weighed portion of a sample (1 g) with
purified water at a ratio of 1 : 20, fixing the temperature
of the solution [4].

Sorption capacity with respect to the dye methylene
blue (mol. weight — 320 g/mol, the initial concentration of
1.5 mg/ml) was determined by using spectrophotometer
Cary 60 brand “Hekatech,” according to OFS
1.2.1.0002.15 “Spectrophotometry in the ultraviolet and
visible regions” [16].

The silver content in the solid sample and in
the solution was determined by the atomic emission
spectrometry  with  inductively coupled plasma
(AES-ICP) FFS.1.2.1.1.0004.15 “Atomic
spectrophotometry” [16], on the spectrometer IRIS
Advantage model of the firm Jarrell Ash (United
States), with the excitation spectrum of the sample in
an argon plasma, which is created under the action of
high-frequency electromagnetic field, with the software
“ITEVA”, together with autosampler for automatic feed
of samples and with the spectral measurement range
from 170 to 800 nm and a relative standard deviation of
the output signal (at a concentration exceeding more than
1000 times the detection limit) not more than 1 %. Silver
was determined by analytical line 328.068 nm.

The need of measurement of the silver content in
solution is associated with the quantitative determination
of the released (“release”) of silver from the surface of
the sorbent in the test ““ Dissolution test for solid dosage
forms “. Test “Dissolution test for solid dosage forms “
was carried out in accordance with the methods of the
CFC. 1.4.2.0014.15 “Dissolution test for solid dosage
forms” was carried out on device of class “Rotating
basket” [16]. The size of the sample of silver-containing
drug on the basis of sorption was 3.5 G. As a medium
for dissolving was used 500 ml of purified water with
37C at a speed of 100 rpm. Aliquots of 1 ml were taken
after 0 minutes, 30 minutes, 1 hour, 2 hours, and 8 hours
from the start of the experiment. To maintain a constant
volume in the beaker, an equal volume of purified water
was added. The silver content in the solution (and solids)
was determined spectrophotometrically (AES-ICP) [16].

Results and discussion. The choice of the sorption
matrix of aluminum oxide-hydroxide is justified by the
particle size (0.04 mm), the pore volume (0.2 cm® / g),
the specific surface area (100 m?), the bulk density (0.98 —
1.23 g/ cm?), and by the presence of a meso-, macroporous
structure. The small particle size of the sorption matrix
causes a high geometric surface, which, along with the
characteristics of the porous structure, leads to an increase
in the rate of sorption of substances of the different nature
and molecular weight. The chemical nature of the oxide-

emission
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hydroxide surface is characterized by the presence of
hydrophilic centers of the hydroxyl groups.

It should be noted, that traditionally used hydrophobic
coal sorbents (particle size 0.5-2 mm) for the enteral use
should be specially oxidized with oxygen-containing
gases to form a porous structure and hydrophobic-
hydrophilic chemical nature of the surface in order to
increase the sorption activity of toxic substances of the
different nature. In contrast, in a known carbon-mineral
sorbent the aluminum oxide surface (particle size 0.4-1
mm) gets modified by carbon to form the hydrophilic-
hydrophobic chemical nature of the surface [4].

The above discussed approaches for the formation
of the surface and the characteristics of aluminum oxide-
hydroxide suggest that the use of the selected material for
the development of the drug for enteral use is promising
[17, 18, 19].

For providing the affinity of the developed preparation
for sorbates (toxins) of various nature, the hydrophilic
surface of aluminum oxide-hydroxide was modified with
hydrophobic auxiliary substance — PMS.

The choice and justification of the used
hydrophobizers of grades P-841 and P-814 and KE
10-01 is based on earlier studies of the particle size of
aqueous emulsions in the temperature ranges from 20 to
60 ° C with an interval of 5.0 ° C and a holding time of
4 minutes (At each temperature, 10 measurements were
made). It was shown that with the increasing temperature
the hydrodynamic diameter of the emulsion particles
decreases. According to the monomodal analysis at
temperatures of 55-600C, the average effective diameter
was 217-231 nm. By using a multimodal analysis (using
the NNLS-non-negatively constrained least squares
algorithm), it was found that two fractions of particles
with diameters of 88 nm and 578 nm were in solution.
These dimensions are comparable with the sizes of
the meso- and macropores of the original matrix,
which implies the preservation and accessibility of all
pores interconnected in a modified carrier-sorbent and
the prospects of the developed technique for further
investigation [20]. The strength of the binding of silver
to the surface of the matrix also depends on the choice of
the auxiliary substance.

To ensure a more permanent fixation of silver on
the surface of aluminum oxide hydroxide, a two-stage
manufacturing technology,consisting in the sequential
immobilization of the silver complex and its further
“fixing” with auxiliary substance (polymethylsiloxane)
was executed. The technology of immobilization of the
antibacterial component ultimately determines the safety
of using a silver-containing drug.

Based on the results of preliminary studies, several
compositions of the experimental silver-containing AlSi
/ Ag preparation were selected for further detailed study
(Table 1).
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Table 1 — Compositions of experimental silver-containing preparations AlSi/Ag (100 g)

Composition Experimental samples
Al | A2 | A3 A4 | A5 | A6 A7 | A8 | A9
Matrix,% 99.2 98.7 97.7
Argovit — C,% 0.3 (in terms of silver)
P——814,% 0.5 1.0 2.0
P—841,% 0.5 1.0 2.0
KE -10-01, % 0.5 1.0 2.0
Note: the matrix is aluminum oxide-hydroxide; Argovit — C — silver-containing component; A 1-A 9 — synthesis in
two stages.
Samples were obtained with an increasing and were mainly on the surface of the solution, which

concentration of the auxiliary substance of each grade
of PMS in order of increasing of the lipophilic coating
surface and the formation of active “fixing” centers of
silver, which significantly affects the sorption activity
and the “release” of silver ions.

In the preparatory work of the experimental samples
A4, A7 and A8, absolute water nonwettability was
revealed. The particles agglomerated into large “clusters”

was the reason for their exclusion from further research.

To determine the optimal composition of the silver-
containing preparation, two most important indicators
were determined: the quantitative determination of the
mass fraction of silver after the supposed release from the
carrier surface in the “Dissolution test for solid dosage
forms” (Table 2) and sorption activity of methylene blue
(Figure. 1)

Table 2 — The results of dissolution test for solid dosage forms for the experimental samples of the silver-
containing preparation AlSi/ Ag

Exp. No Sample Dissolution,%
0 0.5 hour 1 hour 2 hour 8 hour
1 Al 0.02+04 39+0.2 45+0.8 49+0.6 47+0.5
2 A2 0.03+£0.1 1.3+0.2 3.0+£0.6 1.3+£0.2 1.6+0.3
3 A3 0.01 £0.2 2.8+0.2 47+0.8 2.7+0.8 47+0.5
4 A5 0.04 £ 0.1 1.4+0.1 34+0.7 25+0.2 1.6 £0.1
5 A6 0.01+£0.2 20+0.2 2.7+0.8 37+0.8 47+0.5
6 A9 0.02 +0.1 2.7+0.1 47+0.1 37+£0.2 6.3+£0.5

In the study of silver release from the surface of
the sorption matrix, the total values of the index for
samples Al, A2, A3, A5, A6 and A9 in contact with
water for 8 hours were 18%, 7.2%, 14.9%, 8.9%
13.1% and 17.4%, from the amount of immobilized,
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respectively,. These data are 32 times (and more) less
than the toxic dose of silver (0.06 g), which indicates
the safety of the developed form for the enteric use of
a silver-containing drug which is an antibacterial agent
with a wide spectrum of action.
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Figure 1 — Sorption activity of methylene blue by samples A1, A2, A3, A5, A6 and A9.
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The study of the sorption activity of the marker
of medium molecular toxins made it possible to
distinguish two samples marked A2 and A6. These
samples have the highest sorption index. Subsequent
studies of bulk density, specific surface area, and
hydrogen index during the contact with water of the
most promising samples showed that for identical
bulk density of samples, comparable values of the
hydrogen index and sorption activity, the specific
surface area of sample A2 is 1.5 times higher than

that of sample A6 (Table 3). This circumstance is
obviously connected with a smaller amount of used
polymer (0.5%), in turn in the sample A6 polymer
content is 1%, (Table 3). The lower content of PMS
in the sample A2 promotes a uniform distribution
of the polymer on the surface of the matrix, and
because of that maintains a high specific surface area
and availability of active sites, which makes the A2
sample the most promising for creating an enteric
agent with a detoxification effect.

Table 3 — Results of bulk density, specific surface area and pH in contact
with water of experimental samples A2 and A6

Ne Sample P, g/cm’ S_..m’/g pH
1 A2 1.12+0.11 90 +0.001 8.1 +0.02
2 A6 1.12+£0.13 60 + 0.001 6.8 +0.02

Note: P — the bulk density, g/ cm?; S
contact with water

specific

— the specific surface area, m? / g; pH — the value of the hydrogen index in

Thus, the optimal composition of the silver-
containing AlSi / Ag preparation that consists of a porous
matrix of aluminum hydroxide- oxide (99.2%), cluster
silver (0.3% calculated on silver), and the auxiliary
substance (hydrophobizer) -PMS (grade P — 841 in the
percentage content of 0.5%) was determine during this
study.

Conclusion. For the first time, the composition of a
multifunctional silver-containing preparation AlSi / Ag
with a detoxification effect was experimentally established,
and the complex scientific data of its physico-chemical

and technological features were obtained. A sample of the
silver-containing preparation AlSi / Ag (A2) of the optimal
composition was isolated: aluminum oxide-hydroxide —
99.2%, cluster silver (Argovit -C 2%) 0.3% calculated on
silver ions and the auxiliary substance (water repellent-
PMS grade P — 841) is 0.5%, with optimal properties: the
release of silver in solution within 8 hours did not exceed
0.8 + 0.2%, the sorption activity of the marker of medium-
molecular toxins (methylene blue) is 10 + 0.02 mg / G, the
specific surface area is 90 m? / g, the value of the hydrogen
index is 8.1 + 0.02, the bulk density is 1.12+0.11 g/ cm®.
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