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Pesiome

BBepeHune. B ctatbe npeacTaBneHbl pesynbTaTbhl UCCAeAOBAHWA BAUAHUA KPUTUYECKMX NapaMeTpoB MUKPOKAaMCyAMpOoBaHWA Ha CBOWMCTBA
MUWKPOKaMcys, nosiyyeHHbIX meTofoM AndPy3um 3SMyNbCMOHHOTO pacTBopuTendA. [lonyuyeHHble pe3ynbTaThl MO3BOAWAW YCTaHOBUTb
YAOB/IETBOPUTE/IbHbIE MapameTpbl BeieHVA NpoLiecca, Takne Kak CKopoCTb NepemeLlnBaHus, TUM NepemeLlnBaloLLero yCTponcTea, 06bem BOAHOW
da3bl, KOHLEHTPaLWA NoNMepa B MacsiAHON pase, COOTHOLLIEHWe «leKapcTBeHHoe BelecTBo (J1B) : nonmmep», TemnepatypHble yCnoBumA.

Llenb. Llenbio paboTbl CTano usyyeHvie BNINAHUA NapameTPOB BefleH/A NPoLecca MUKPOKancyMpoBaHNA Ha CBONCTBA MUKPOKAMNCYJ, MOMyYeHHbIX
meToaoM Anddy3nm SMynbCOHHOIO PacTBOPUTENSA.

MaTepuanbl n meTopabl. B kKauecTse moAenbHOM Cyb6CTaHLMM ANA MUKPOKaNCynnpoBaHua 6bin ncnonb3osaH nbynpodeH. lMonnmepom-Hocutenem
6bin BbibpaH Eudragit® RS 100. [lna oueHKn $popmbl 1 XapaKTepa NMOBEPXHOCTU MUKPOKANCyN MCnonb3oBany Mukpockon Levenhuk D80L LCD,
onpepeneHne pasmMepoB MUKPOKancyn NpoBoAuMAM C NOMOLLbIO la3epHOro aHanmsatopa vactuy «Mukpocansep 201C» (OO0 «BA UHcTanT»,
Poccus).

Pe3synbTraTtbl n 06cyKAaeHMe. V3yueHo BNMAHME NapamMeTpOB BeAEHMA NpoLecca MUKPOKarncyIMpoBaHna Ha CBONCTBa MUKpPOKancyn nbynpodeHa,
nonyyeHHbIx meTofom AndOY3MM 3MYyNbCMOHHOFO PacTBOPUTENA, Kak MOAenbHON cyb6cTaHLMW. YCTaHOBMIEHbl MapamMeTpbl TEXHONOruw,
onpepeneHbl 3aBUCUMOCTY MEXAY KPUTUUYECKMI NapaMeTpamyi MMKPOKamNCyMpoBaHUA 1 CBOMCTBaMU 06pasyowmxca MUKpOKancy .
3akntoyeHue. B xofie BbINOMHEHUA UCCNEAOBaHUA MPeAsioXKeH N 060CHOBaH BbIGOP TEXHOMOrMUYECKNX NapaMeTpoB MUKPOKaNCynIMpoBaHuA
meTofioM ANPPY3nNM IMYNbCMOHHOTO pacTeopuTena. [onyyeHHble aKCNeprMeHTasbHble laHHble Ha Mpumepe nbynpodeHa Kak mMopenbHON
cy6cTaHLmm GyAyT NONOXEHbI B OCHOBY SKCMEPUMEHTa MPU MofyYeHU MUKPOKancyn Ha ocHoBe apyrux ADC, pacTBOPUMbIX B OPraHUYecKmX
pacTBOpuTenax.

KnioueBble cnoBa: MyKpoKancynmposaHue, Metoa Andeysun smynbCMOHHOTo pactBopuTens, nbynpodeH, Eudragit

KOH¢HIIIKT NHTepecoB. ABTOpr AeKNapupyoT OTCYTCTBME ABHDIX N NOTEHLUaNbHbIX KOHd)ﬂI/IKTOB NHTEPECOB, CBA3aHHbIX C ny6n|/|KaLw|e|7| HacToALen
cTaTbn.

Bknap aBtopos. W. [l. KacbimoB, M. E. BaneeBa - npoBefeHune skcnepumenTos. U. [I. KacbimoB, A. B. bacesuy, A.J1. MapueHko, M. E. BaneeBa -
06paboTKa NonyYeHHbIX fJaHHbIX. Bce aBTOpbl yyacTBOBanu B 06CYXAEHUN Pe3yNbTaToB U HaNMcaHUy TeKcTa CTaTbh.
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Abstract

Introduction. The article presents the results of a study of the influence of parameters of microcapsulation on the properties of microcapsules
obtained by diffusion of an emulsion solvent. The results obtained made it possible to establish optimal parameters of the process, such as the
mixing speed, the type of mixing device, the volume of the aqueous phase, the concentration of the polymer in the oil phase, the ratio of medicinal
substance : polymer, temperature conditions.
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Aim. The aim of the work was to study the influence of the parameters of the microcapsulation process on the properties of microcapsules
obtained by diffusion of an emulsion solvent.

Materials and methods. Ibuprofen was used as a model substance for microcapsulation. Eudragit® RS 100 was chosen as the carrier polymer.
To assess the shape and nature of the microcapsule surface, a microscope Levenhuk D80L LCD was used, and the size of microcapsules was
determined using a laser particle analyzer Microsizer 201C (VA Instalt, Russia).

Results and discussion. The influence of the parameters of the microcapsulation process on the properties of ibuprofen microcapsules as a
model substance obtained by diffusion of an emulsion solvent has been studied. The optimal parameters of the technology are established, the
dependences between the critical parameters of microcapsulation and the properties of the resulting microcapsules are determined.

Conclusion. In the course of the study, the choice of technological parameters of microcapsulation by diffusion of an emulsion solvent was
proposed and justified. The experimental data obtained on the example of ibuprofen as a model substance will be used as the basis of the
experiment when preparing microcapsules based on other substances soluble in organic solvents.

Keywords: microcapsulation, emulsion solvent diffusion method, ibuprofen, Eudragit
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BBEAEHUE

Modugpukayusa ebic8060x0eHUA TeKAPCMBEHHO20 8e-
wecmea - 3TO MNEPCNeKTMBHOE HanpasneHue B dap-
Maumn. Cpefan pasnuyHbIX MNOAXOAO0B K MogudbumKaumm
BbICBOOOXAEHMA OTAENbHO MOXHO BbIAENUTb MUKPO-
KancynupoaHue. MuKkpokancysupoeaHue — 3TO npoLecc
3aKMIOYEHN MENKMX YacTUYeK JIeKapCTBEHHOro Be-
WecTBa B TOHKYI0 O0OJIOUYKY MeHKoobpasyowero ma-
Tepvana C uenblo npugaHusa emy Tpebyembix CBOWCTB.
Cpepu 3apay, KOTOpble MNO3BONAET PELNTb MUKPOKAMNCY-
NUpoBaHWe, BbIJENAT CNefylolmne: perynmpoBaHue
npo¢una BbiCBOOOXAEHWA, NTOKanM3auusa BbiCBObOXae-
HuA, 3awmTa JIB OT BO3AenCTBMA OKpyXalowen cpefbl
N yBE/IMYEHME CPOKa XPaHEHUA, CHUXKEHMEe JoKaslbHO-
ro pasgpaatowero genctama JIB, mackmpoBKa opraHo-
NnenTnYecKnx CBONCTB 1 ap. [1-5].

Bbibop MeTofa MMKpPOKancCynMpoBaHWA BO MHOFOM
3aBUCUT OT PUBUKO-XUMUYECKMX CBOWCTB Karcynmpy-
emoro BeuecTtBa. Metog anddy3mm 3MynbCUOHHOTO
pacTBopuTena MNpvMeHMM B cuTyaumsx, Korga JIB He-
pacTBOpMMO B BOAE U PacTBOPUMO B OpraHMYeCKmx
pactBopuTensx. [JaHHbI MeToA OTNYAETCA BbICOKMM

Takum o6pas3om, Uenbio HacToAwen paboTbl CTa-
N0 V3ydYeHue BIIMSHUA MapamMeTPOB BefeHUs npoLec-
Ca MUKPOKAamNCynMpoBaHWs Ha CBOWCTBA MMUKPOKaMcyl,
nosyuyeHHblXx metogoM Anddy3un  3MyNIbCUOHHOTO
pacTBopuTens.

MATEPWUAJIbI U METO/ bl

B xope pa3paboTkm uccnefoBaTenu 4acTo CTasKu-
BaloTCA C MPOOGNeMO BbICOKUX 3aTpaT, Tak Kak HOBble
OpUWrMHanbHble nUccieagyemble CyGCTaHLUN UMEIOT BbICO-
Kyl0 CTOMMOCTb. [103TOMy Ha HauvaNibHbIX 3Tanax paspa-
60TKM MMeeT CMbICn OTpabaTblBaTb TEXHONOMMM Ha MO-
JenbHon cmecn. Takaa CMecb Mnn Cy6CTaHUMs [LOSIXKHa
OblTb MAKCMMasibHO NPUOGAMKEHA K OPUIMHANBHOW MO
CBOUM OU3UKO-XMMUYECKUM cBocTBam. Meton and-
by3un amynbcuMoHHoOro pacteoputens 6bin BblbpaH ana
MUKPOKANCynMpoBaHus 3TunTmobeHsmmpgasona odyma-
pata (QTBU®). CybctaHuma DTBUAD, B cBolo ouvepepp,
UMeeT CXOXKue GU3MKO-XMMUYECKME N TEXHONMOrMYecKre
CBOWCTBa C cybcTaHumen nbynpodeHa, nostomy c Ue-

KoadpodumumeHTom 3axsaTa JIB 1 oTHOCUTENBHOW NPOCTO-
TOW wucnonHeHna obopypoBaHuA. K ero HepgoctaTkam
MOXHO OTHeCTM 6ofblioe KOonMyecTBo $GaKTOpPOB Mpo-
Lecca, 3HauuTeNbHO BAWAIOLWMX Ha KayecTBO MUKPO-
Kancyn, W, Kak CneacTBue, CNOXHOCTb MaclwTabuposa-
Hua [6-11].

Nblo ymeHblueHnA pacxopa ITBN® B KauecTBe mogenb-
HOW CcybCTaHUMM B AaHHOW paboTe Obl1 MCMNOSb30BaH
noynpodeH.

B kauectBe nonmmepa-HocuTena Obll UCNONb30BaH
Eudragit® RS100 (Evonik Rohm GmbH, FepmaHusa) - co-
nonvmep 3TuWnakpunaTta, MeTuiMeTakpunata u 3dpupa
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METaKpWIIOBOIN KNCNoThbl. TakKe B paboTe Gbinn MCosb-
30BaHbl CMPT 3TUNOBbIN 96%-1 N MNWLEBOW SMynbra-
TOP Ha OCHOBE BbICOKOMONEKYAPHbIX CMUPTOB ANA CTa-
6unmsauny obpasyiollenca B NpoLecce MUKPOKaNCyu-
pOBaHKA SMyNbCUN.

MwKkpokancynbl nonyyanu criegytowm obpasom. lo-
TOBUNIM MacnsHylo a3y — TOYHble HaBecku nbynpode-
Ha 1 nonMmepa pacteopann B 96%-m cnvpTte — 1 BOA-
HYI0 — TOUHYIO HaBECKY 3MyJfibraTtopa pacTBOPSN B BO-
ge. Mpy nepemewrBaHnN BHOCUNIM MacniAHylo ¢asy B
BOZHYIO C MOMOLLbIO JO3MPYIOLLEro YCTPOWCTBa 3a ornpe-
JEeNeHHbI MPOMEXYTOK BPEMEHMW C onpefeneHHON CKo-
poCTblo, MepeMellMBaHME OCYLEeCTBAANAN B TeuyeHue
30 MuHYT. [lanee oTAENANN NONYYEHHbIE MUKPOKAMCYybl
JeKaHTauuelrn n GpunbTpoBaHUEM, NPOMbIBANM NX BOAOMN
W Cywnnn B TeyeHre 24 4acoB Ha OTKPbITOM BO3Jyxe
npu Temnepartype 20-22 °C[6-11].

OueHky dopMbl U XapakTepa MOBEPXHOCTU MUKPO-
Kancyn npoBoAuniM C MoMoLbilo MUKpockonuu (Leven-
huk D80OL LCD), onpeneneHne pasmepoB MUKPOKaMNCys
BbINOSHANM Ha NasepHOM aHanm3aTope «Mukpocainsep
201C» (OO0 «BA UHcTanT», Poccns).

PE3YJIbTATblI U OBCYXAEHUE

OnpedeneHue Kpumu4yecKux napamempos
npoyecca MUKpoKancynupoeaHus

Ha ocHoBaHMM nuTepaTypHbIX AaHHbIX, @ Takke C
yyeToM 0COOeHHOCTel npouecca MUKPOKancynmpoBa-
HUA metogom Anddy3nmM 3MyNbCYOHHOFO pacTBOpUTE-
ns [12-17] K KpUTUYECKM NapameTpam Obin OTHece-
Hbl: TUM MepemeLlVBaloLWero YCTponcTBa, CKOPOCTb mne-
pemMelwiBaHnsA, CooTHoweHne «JIB:nonumep» B Mac-
naHon ¢asze, obbeM pacTBOpUTENsA B MacnAHon dase,
o6beM BogHOW ¢a3bl, TemnepaTypa cCmecu. 3HayeHus
rnapameTpoOB, PAacCMOTPEHHble B paboTe, NMpuBeAeHbl B
Tabnuue 1. V3yuyeHnme napameTpoB BefeHVs [aHHOTO
npouecca Benn NO3TanHO: ANA HaXoXAeHWA 3aBUCUMO-
cTeil 1 BbIGOPA YAOBNETBOPUTENbHBIX 3HAYEHWI M3Me-
HAMM 3HaYeHVA OLHOro U3 pacCcMaTPUBAEMbIX Mapamert-
POB MNPV MOCTOSHHbIX 3HAYEHMAX BCEX OCTASIbHBbIX.

OueHKa enuAHUA napamempoe npoyecca
Ha ceolicmed MUKpoKancyn

Ckopocms U mun nepemewiusarouezo ycmpouticmed.
Mpouecc obpa3oBaHWA MUKpOKancyn cBasaH ¢ anddy-
31eil OpraHMYeckoro pacTBopuTena B BOAHYl ¢asy 13
yactuy mMacnsiHon ¢asbl. Mpy BBeAeHUM MacnsaHon ¢a-
3bl HEOOXOAUMO 33 KOPOTKMI MPOMEXKYTOK BPEMEHU MO-
NYYUTb SMYNbCMIO, HA YTO B 3HAUYUTENbHON Mepe BAUAIOT
YCIOBMA MepemeLllBaHna cuctembl. PesynbTatbl muccre-
JOBaHWA BAVAHWA TUMA U CKOPOCTW paboTbl nepemeLn-
BAlOLLEro YCTPOMCTBA Ha XapaKTePUCTUKM MUKPOKaMcys
npencTaBneHbl B Tabnuuax 2 u 3. KauectBO MUKPOKANCyn
oLeHrBanu no nx Gopme v pasmepy.

Ta6nuua 1. Kputnueckne napameTpbl U UX 3HAYEHUA

Table 1. Critical parameters and their values

MapameTp 3HauyeHnA
Parameter Values
3-nonactHas meluanka
Tun nepemeLunBatoLero ycTpolictsa | S-Paddle stirrer
Type of stirring device 4-nonactHas Mewwarnka
4-paddle stirrer
200
CKOpOCTb NepemeLLnBaHms, 06/MUH 400
Mixing speed, rpm
600
100
O6bem BogHOM pasbl, M 300
Volume of the water phase, ml
500
O6bem KoHueHTpauusa
3TaHona nonumepa
O6bem sTaHona, Mn / KoHueHTpauus Volume Polymer
nonumepa, % of ethanol | concentration
Volume of ethanol, ml / Polymer con-
centration, % 10 250%
15 16,7 %
20 12,5 %
1:2
CooTHolweHwe «J1B : nonumep» 1:1
Substance : Polymer ratio 2:1
3:1
o +5
TemnepaTypa npouecca, °C +20
Process temperature
+60

Mo paHHbIM U3 Tabnuy 2 1 3 yCTaHOBMIEHO, YTO VH-
TEHCUBHOE nepemMellVBaHMe CnocobCcTBYeT YyMeHblue-
HMO pa3mepa vactuu. Mpy 3TOM, HECMOTPA Ha TO, YTO
Ha oTaenbHbiXx ¢doTorpaduax BHEWHWUA BUA Kancyn y
4-nonacTHO MellasnKuy Nydule, B obLen Macce 3TU MUK-
poKancynbl cogepanu 60nbLIoe KONMYeCTBO MblIEBOW
dpaKkunn N KoHrnomepatbl. ITO MOXeT ObiTb CBA3aHO
C U3MMLLIHE BbICOKON MHTEHCMBHOCTBIO NepemMeLlBaHus.
Kancynbl, nony4yeHHble C WCNofib3oBaHWeM 3-nonact-
HOW MeLlankn vumenn 6onee OfHOPOAHLIA PAKLMNOH-
HbI cocTaB. Mo pe3ynbTaTam MPOBeAEHHbIX 3Kcnepu-
MEHTOB LlelecoobpasHbiM OKa3aNioCb MCMoNb30BaHUe
3-nonacTHOM MeLanku npu CKOpOCTW NnepemellBaHUA
400 06/MUH.

Ob6wvem 800HOU ¢hasvl. Ha OCHOBaHUN MPOBEAEHHbIX
onbITOB 6blN cAenaH BbiBOA O TOM, YTO 06bem BOOHOMN
da3bl 3HauMTeNnbHO BNMAET Ha MOKa3aTeNu KayecTBa
MUKpoKancyn. Pe3ynbTaTbl NPOBEAEHHbIX dKCNEepPUMEH-
TOB NpeAcTaBfeHbl B Tabnuue 4.

SbdeKTMBHOCTL MHKaNCynAuum 1 chepuyHoOCTb Ya-
CTWL, yBENUUMBAKOTCA MO Mepe yBennyeHns obbema
BoAHoN ¢a3bl. BeposaTHo, 6onbwnii 06beM BoagHOM dasbl
3a cyet 6onbluero pasbaBneHus pactBopuTens yckopset
anddy3no opraHMYeckoro pactBopuTens, NPUBOAUT K
YCKOPEeHHOMY 3aTBepAEBaHMI0O MUKPOYACTUL, U NPenaTCT-
BYET MX CINMAHUIO.
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Table 2. Results of the study of a 3-blade mixer (increase x40)
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Tun mewankn
Type of stirring device

3-nonacTtHasA
3-paddile stirrer

CkopocTb paboTbl, 06/MyH
Mixing speed, rpm

200+5

400+5

600+5

BHewHwni BMg,
Appearance

OnucaHne MMKpoKancyn
Characteristic of microcap-
sules

YacTnupl HenpaBwibHOW ¢GOpPMbI C
HEPOBHOW NMOBEPXHOCTbIO, GPAKLMOH-
HbIi cocTaB pa3HopopeH (0.5-5 mm),
CbiNyy4yecTb yAOBNETBOPUTENbHASA
Irregularly shaped particles with an
uneven surface, the fractional com-
position is heterogeneous (0.5 mm -
5 mm), the flowability is satisfactory

ManeHbKne yacTuupbl C rnagkon no-
BEPXHOCTbIO, MIOTHbIE, CbiMlyyne, Of-
HOpoZHble Mo GpaKkLMOHHOMY COCTa-
By. Dopma yacTuL NperMyLLecTBEHHO
HenpaBubHO-chepuyeckasn

Small particles with a smooth sur-
face, dense, loose, homogeneous in
fractional composition. The shape of
the particles is predominantly irregu-
lar-spherical

YacTvubl vMeT BUA  CIUMWMWXCA
KpynHbix arnomepatoB. Qopma He-
npaBuUnbHaA, Kpas HepOBHble, pas-
Mepbl CUIbHO PasHATCA

The particles have the appearance of
large agglomerates stuck together.
The shape is irregular, the edges are
uneven, the sizes vary greatly

Ta6nuua 3. PesynbTaTbl Uccnef0BaHUA 4-nonacTHoll Mewankm (ysennyeHune x40)

Table 3. Results of the study of a 4-blade mixer (increase x40)

Tun mewankn
Type of stirring device

4-nonacTtHas
4-paddle stirrer

CkopocTb paboTbl, 06/MUH
Mixing speed, rpm

200+5

400 +5

600 £ 5

BHewHwWIn BMA
Appearance

OnucaHve MMKpoKancyn
Characteristic of microcap-
sules

Yactuubl cdepurueckoin dopmbl €
rMagKon MOBEPXHOCTbIO, MNOTHbIE,
cbiMyyne, OAHOPOAHbIE MO PpaKuu-
OHHOMY cocTaBy. [lpeobnapatouian
dpakuma - noinesas

Spherical particles with a smooth
surface, dense, loose, homogeneous
in fractional composition. The predo-
minant fraction is dust

YacTuubl pasHopofHbl Mo GpaKkLMOH-
HOMy coCTaBy U ¢$opme, CbimyyecTb
YAOBNeTBOpUTENbHasA

The particles are heterogeneous in
fractional composition and shape, the
flowability is satisfactory

CoctaB HEOAHOPOAHbIN, OCHOBHaA
YyacTb — nbineBas ¢pakuyms. Cbiny-
YecTb HeyfnoBNETBOPUTENbHASA, NPU
BpalleHNn eMKOCTU ANA XpaHeHuA
BW3yallbHO 3aMeTHO 3anumnaHue rno-
poLuKa

The composition is heterogeneous,
the main part of which is the dust
fraction. The flowability is unsatis-
factory, when the storage container
rotates, the sticking of the powder is
visually noticeable

Obwvem >maHona 8 maciaHol ¢paze. [anee wusyuva-
nn BnMAHWe obbema pacTBOpuUTENna (CNMPT STUNOBBIN
96%-11), onpefenALwero KOHUeHTpauuio nonnmepa-Ho-
cuTena B MacnsaHou ¢dasze. JKCNePUMEHTbl MPOBOAUINCH
c obbemamu staHona 10 mn, 15 mn n 20 mn, 3apaloWwm-
MW KOHUeHTpauuio nonumepa 25,0, 16,7 n 12,5 % coor-

yeCTBa MUKPOKAMCyIl.

BETCTBEHHO. 3HAUYEHWA OCTaSIbHbIX MAapPamMeTPOB COXpa-
HANUCb MOCTOAHHbIMKA. Ha OCHOBaHWM MNPOBEAEHHbIX
OMbITOB, Pe3ysbTaTbl KOTOPbIX MpPeacTaBneHbl B Tabnu-
ue 5, 6bi1 choenaH BbIBOA O TOM, UTO OObeM 3TaHONa B
MacnAHoOW $ase 3HAUMTENIbHO BINAET Ha MOKasaTenu Ka-
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Ta6nuua 4. PesynbTatbl UCCiefoBaHUA BANAHUA 06bema BogHoI ¢pa3bl (yBen. x40)

Table 4. Results of the study of the effect of the volume of the aqueous phase (increase x40)

061bem BoAHOI pasbl, Mn
Volume of the aqueous
phase, ml

OnuncaHne MuKpokancyn
Characteristic of microcapsules

BHewHwi Bug
Appearance

1001

YacTnubl pasHOpOAHbI MO GpPakLMOHHOMY COCTaBy U popme, X Mo-
BEPXHOCTb HEPOBHasA

The particles are heterogeneous in fractional composition and shape,
their surface is uneven

3001

YacTuubl pasHOPOAHbI MO GPaKLMOHHOMY COCTaBY, CbiMyyecTb YAOB-
netBoputenbHas. Popma yacTul NpenmyLLecTBeHHO chepuyeckasn

The particles are heterogeneous in fractional composition, the flowabi-
lity is satisfactory. The shape of the particles is predominantly spherical

5001

ManeHbKne YacTulbl C FMagKol NMOBEPXHOCTbIO, MIOTHbIE, Cbiflyune,
ofjHopopHble no ¢pakuynmoHHomy coctasy. Qopma yacTvl npenmy-
LLLeCTBEHHO Chepuryeckas

Small particles with a smooth surface, dense, loose, homogeneous in
fractional composition. The shape of the particles is predominantly

spherical

C ymeHblueHMeM KOHLEeHTpauumy nonumepa un yse-
nnyeHnem obbema pacTBOpUTENA HabNoAaNN yMeHbLUe-
Hne pa3mepa MUKpokancyn. MNpremnembiii pasmep 1 oa-
HOPOAHOCTb YacTUL, NO pa3mepy Habnodanu npu Haw-
MeHbLUEN KOHLeHTpauun nonvmepa. Takum obpasom, no
pe3ynbTaTam WCCefOBaHMA BAMAHUA obbema 3TaHOMa
B MacnaHoW @ase Ha XapaKTepucTMKU MUKPOKamncyn
MOXHO peKkomeHAoBaTb 0b6bem 3TaHona 20 mJ, COOT-
BETCTBYIOLMIN KOHLEHTpauun nonnmepa 12,5 %.

CoomHouweHue «JIB:nonumep». Cnegyowmin 3Tan nc-
CllefoBaHNA — yCTaHOBNeHne cooTHouweHuna «J1B:nonu-
Mep-HocuTenb» B MacnsaHon ¢asze. OT 3Toro napameTpa,
NMOMUMO KauyecTBa OOpasyloLMXCA Kancys, 3aBUCUT TO,
Kakum 6ypeT X KOHeUHbIli cocTaB. PesynbTaTtbl aKcne-
PUMEHTOB NpefcTaB/ieHbl B Tabnuue 6.

CooTtHoweHuA 1:2 1 1:1 He No3BONMAWN NONYYUTb
MUKpOKancynbl. B cooTHoweHuaAx 2:1 n 3:1 Habnoganu
obpa3oBaHye NIOTHbIX, CbiMy4nX, OAHOPOAHbIX NO PpaK-
LMOHHOMY COCTaBy YacTul, chepuyeckoin dopmbl. OnHa-
KO Npu COOTHOWeHUN 3:1 MUKPOKANCysnbl UMeT A03U-
poBkKy JIB Ha 30 % Bblile, a noTOMy Bbl6Op Obin cAenaH B
NX NONb3y.

Temnepamypa. 3akniounTenbHbIA 3Tan WCCefoBa-
HWA — YCTAHOBJIEHWNE BAINAHMA TEMMNEPATYPHOro pexkmma
Ha NpOoTEeKaHMe NpoLecca U KayecTBO MOyYaeMbIX MUK-
pokancyn. Pe3ynbTaTbl 3KCNeprMeHTOB MpeAcTaBfieHbl B
Tabnuue 7.

Mpn Hu3KOM Temnepatype MUKPOKANCynbl MMenn
HEeOAQHOPOAHbBIN BHELWHWA BUA U PaKUMOHHbIA COCTaB,
a npy NOBbILIEHHON TemnepaType MUKPOKAMCysbl He
o6pa3zoBbiBanuch. Mpy 3TOM 13 pe3ynbTaToB, NpencTaB-
NeHHbIX B Tabnuue 6, MOXXHO chenaTtb BblBOA, UTO KOM-
HaTHylo Temnepatypy (18-22 °C) cnegyeT cumtaTtb on-
TUMaNbHONM, TaK Kak Gpopma NONyYeHHbIX MUKPOKAMCYN
ABNAETCA yOOBNETBOPUTEILHON.

AHanus pasmepa mukpokancyn
u pacnpedenieHus ux no pasmepam

Danee B xope nccnegoBaHusA Obina NpoBeAeHa Ha-
paboTKa WeCTV OMbITHbIX CEepUii MUKpoKancyn néynpo-
¢deHa CornacHo YCTAHOBMIEHHbIM MapameTpam MUKPO-
KancynvmpoBaHusa. AHanu3 BOCMPOM3BOAUMOCTM paspa-
60TaHHOW TEXHONOrMM NPOBOAWUICA MO pPa3mepy U ce-
PUAHOMY pacnpefeneHuio MUKPOKancyn no pasmepam,
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Table 5. Results of the study of the solvent volume in the oil phase (magnification x 40)
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BHewHun Bupg
Appearance

O6bem 3TaHona, mn /
KoHueHTpauua nonumepa, % OnucaHne MuUKpokKancyn
Volume of ethanol, ml/ Characteristic of microcapsules
Polymer concentration
10,0+£0,5/25
MarneHbKMe YacTuubl C rMagKol NOBEPXHOCTbIO, MIOTHbIE, Cbinyune,
ofiHOpoAHble no ¢pakymoHHoMy coctaBy. Qopma yacTul, npenmy-
LLleCTBEHHO chepurueckas. Pasnnuve HabnogaeTca B pasmepe
15+5/16,7 . . .
Small particles with a smooth surface, dense, loose, homogeneous in
fractional composition. The shape of the particles is predominantly
spherical. The difference is observed in the size
20+£5/125

TaK KaK faHHble napameTpbl ABAAIOTCA HEU3MEHHbBIMU U
noaJdalTcAa TOYHOMY M3MEPEHMIO.

OnpepeneHve pa3mepoB Npobbl MUKpoOKancyn u
pacnpepeneHna Mx no pasmepam NPOBOAMIOCL C MOMO-
Wbi0 JlazepHOro aHanusatopa uvactuy «Mukpocamsep
201C». lNonyyeHHble pe3ynbTaTbl NpefAcTaBnAlT cobon
3aBNCUMOCTb MaccoBoW (BecoBoi) gonu yactul P (%) ot
mx gnametpa D (MKm). MNorpelHocTb U3mepeHus, cornac-
HO XapaKTepuctukam npubopa, He npesblaeT 5 %.

Pe3ynbTaTbl HanoXkeHUA rpaduyecknx 3aBUCUMOCTEN
6 Npob, OTO6PaHHBIX 13 Pa3HbIX, MOCIE[OBATENIBHO BOC-
npowu3BefleHHbIX Cepuin OHOro CocTaBa Mno paspaboTaH-
HOW TEXHOMOMMM NPY YCTaHOBJIEHHbIX MapameTpax Bepe-
HUA Npouecca, NpeAcTaBeHbl Ha pUcyHKe 1.

Ha pucyHke 1 BmgHoO, uto rpadukm pacnpepene-
HMA YacTuL MO pa3mepam BO BCEX LUIECTU OMbITHbIX Ce-
pvAX NpWU HaNoXXeHUU COBMaZalT, NO3TOMY npouecc
NPOW3BOACTBA MUKPOKAMNCYn Ha OCHOBe cybcTaHUuu
noynpodeHa MOXKHO CuMTaTb BOCMPOU3BOAUMBIM. Ta-
Kum o06pa3oM, NOATBEPKAAETCA OQHOPOAHOCTb Ce-
Py MUKPOKAMCYn, MNOSyYeHHbIX NPU YCTAaHOBMIEHHbIX
napameTpax.

3AKJTIOMEHUE

O6oCcHOBaH Bbi6Op MeTofda MONY4YeHUs MUKpPOKan-
cyn c cybcTaHumeln, umelollen onpepeneHHble ou-
3UKO-XUMMYEeCKMe CBOWNCTBA, MeTogom auddysuu
SMYNbCMOHHOIO PacTBOPUTENA C MPUMEHEHMEM Mo-
numepa-Hocutens Eudragit® RS100.

2. B pe3synbtate BbINOSIHEHUA WNCCeOOBaHUA Ha MNpwu-
Mepe cybcTaHumm nbynpodeHa 66110 M3yyeHO BU-
AHME NapaMeTpPoB BeAEeHUA MpoLecca MUKpoKancy-
NNPOBaHUA Ha CBONCTBA MUKPOKAMNCYN, NOMy4YeHHbIX
meTofom Anddy3nmn smynbCMOHHOrO pacTBOPUTENS.

3. Ha ocHOBaHWMW MONyYeHHbIX pe3ynbTaToB Obly yCTa-
HOBJIEHbI NapaMeTpPbl BeeHMA npouecca MUKpOKan-
CYNUpPOBaHWA: TpexnonacTHaa MeLasnka, CKOPOCTb
nepemewviBaHua — 400 06/MrH, obbem BogHoN ¢a-
3bl — 500 M1, 06beM cnupTa B MacnsiHon dase — 20 mn,
cooTHoweHuve «J1M:nonnmep» 3:1, KOMHaTHaA Tem-
nepatypa (18-22 °C).

4. bbina noareepXxaeHa BOCMNPOM3BOAMMOCTb npouec-

Ca MnoslyYeHMs MMUKPOKAMCYNn Ha OCHOBE CpPaBHEHWsA
pa3mMepoB YacTUL LIEeCTV OMbITHbIX CepUin MUKPO-
Kancyn nébynpodeHa.
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Ta6bnuua 6. PesynbTaTbl nccnefoBaHuA cOOTHoWeHUA «J1B : nonumep» (ysen. x40)

Table 6. Results of the Substance : Polymer ratio study (magnification x 40)

CooTHOWEHNE
«JIB:nonumep»
Substance : Polymer ratio

OnucaHne MUKpokancyn BHewHwni Bug
Characteristic of microcapsules Appearance

MwuKpokancynbl He obpa3oBanucb. YacTvLbl UMET BUA CIUMLWIMXCA
KpynHbix arnomepatos. Dopma HenpaswibHas, Kpas HepoBHble

1:2 Microcapsules have not formed. The particles have the appearance of -
large agglomerates stuck together. The shape is irregular, the edges
are uneven

MuKpokancynbl He ob6pa3oBanncb. YacTvlbl UMET BUA CIUMWINXCA
KpynHbIX arnomepatos. Dopma HenpasuibHas, yrioLeHHas, Kpas He-
141 pOBHble _
: Microcapsules have not formed. The particles have the appearance of
large agglomerates stuck together. The shape is irregular, flattened,

the edges are uneven

ManeHbKMe 4acTuLbl C rNagKol NOBEPXHOCTbIO, MAOTHbIE, Cbiflyyuie,
ofHOPOAHbIE MO dpaKkuMoHHOMY cocTaBy. Dopma 4acTul npeumy-
LecTBeHHO cdhepuryeckas

2:1 ) . .
Small particles with a smooth surface, dense, loose, homogeneous in
fractional composition. The shape of the particles is predominantly
spherical
ManeHbKre yacTvubl C rMagKoi MOBEPXHOCTbIO, MIOTHbIE, Chbinyuue,
ofjHopoAHble Mo ¢pakunoHHoMy coctaBy. Dopma yacTvl npenmy-
3.1 LecTBeHHO chepuryeckan
: Small particles with a smooth surface, dense, loose, homogeneous in

fractional composition. The shape of the particles is predominantly
spherical

P,%
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PucyHok 1. Tpaduueckme 3aBMCUMOCTN MaccoBbIX (BECOBbIX) AONEIl YacTUL, OT UX AUAMeTPOB B 6 06pa3uax pasHbix cepuii B auddepeH-
umanbHom Buge

Figure 1. Graphical dependences of the mass (weight) fractions of particles on their diameters in 6 samples of different series in
differential form
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Ta6nuua 7. UccnepoBaHue BANAHNA TemnepaTtypbl (yBen. x40)

Table 7. Study of the influence of temperature (magnification x40)
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BHewHwni Bug
Appearance

ManeHbK1e yacTuLbl C HEPOBHOW NMOBEPXHOCTbIO, MIIOTHBIE, CbiNyYKe,
pasHopogHble Mo ¢pakuMoHHOMY cocTaBy. Dopma uyacTuL npenmy-

Small particles with an uneven surface, dense, loose, heterogeneous
in fractional composition. The shape of the particles is predominantly

ManeHbKre YacTWLbl C FIafKoV NMOBEPXHOCTbIO, MAOTHbIE, Cbinyune,
ofjHopofHble Mo ¢pakumoHHoMy cocTaBy. Dopma yvacTuy npeumy-

Small particles with a smooth surface, dense, loose, homogeneous in
fractional composition. The shape of the particles is predominantly

Pasmep NONyYeHHbIX arnomepaToB (8o 10 Mm) He NO3BONAET OTHECTMN
NX K MUKpOKancynam. (Dopma arfiomMepatoB HenpasunbHaA, NOBEPX-

The size of the resulting agglomerates (up to 10 mm) does not allow
them to be attributed to microcapsules. The shape of the agglome-

Temnepartypa, °C OnuncaHne MuKpokancyn
Temperature, °C Characteristic of microcapsules
€CTBEHHO coepuueckas
+5+2 ”* ep
spherical
eCTBEHHO chepuyeckas
+20%2 . bep
spherical
HOCTb HEepOBHas.
+60+2 P
rates is irregular, the surface is uneven.

5. TonyyeHHble 3KCMepUMEHTaNbHble AaHHble MOryT
6bITb 1CMONb30BaHbI 414 NONYyYeHNA MUKPOKaNCyn C
LPYruMu cyOCTaHUMAMM CO CXOXUMM GU3KMKO-XMU-
YeCKMMW CBOWCTBaMM, B YaCTHOCTW LA MUKPOKan-
CynMpoBaHWA STUNTMobeH3nMmuaasona pymapara.
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