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JlaHHoe 3KcrnepumeHmasneHoe uccnedoeaHue MOCBAUWEHO ducnepau-
posaHuUK AUGOKAUHA memodom 6bIcmpo20 pACWUPeHUs C8epXKpumu4eckozo
pacmeopa (RESS). KcnepumeHmanvHoe uccnedoeaHue nNposoduaocs Npu cnedy-
Ioujux Nnapamempax: memnepamype Haceimumesna T = 313-333 K, memnepamype
ycmpolicmea pacwupeHus Tp= 313 K, daeneHuu P= 15-35 MIla.

Beepenme. OfHON M3 CaMbiX BaXKHbIX 33134 dapmMaLeBTUHECKOM UHAYCTPHM
Ha CEroAHALIHMIM AeHb ABNRETCA MaKCUMa/bHOe NOBbILIeHUE 3 HEKTUBHOCTH NeKap-
CTBEHHDIX BELECTB U CHIWKEHUE 0 MUHUMYM3 WX BO3MOXHOTO HeraTMBHOIO BO3AeH-
CTBUA Ha OPraHu3Mm YeN0oBeKa. YBe/M4UTb 3 HEKTMBHOCTb IEKaPCTBEHHOTO CPeACTEa
MOHO C MOMOLLBIO YMEHbLLEHWA ero 0 HaHOpasMepos [1]. B aaHHoM pabore ans
noNy4eHna HaHO4aCTULL UCNIONIL30B3NCA METOA BbICTPOro pacluMpeHuA CBEPXKPUTHHE
CKOro pacrsopa (RESS). CywHOCTb METOA3 3aKNIO4HAETCA B TOM, YTO BeLeCTso pacTso-
pRETCcA 8 CBEPXKPUTMYECKOW cpefie Npu fanbHeMwem cbpoce AaBNEHUA C NOMOLLIO
paclmpUTENbHONO YCTPOWMCTBA 1€ NPOUCXOAUT 06pa30BaHUA HAHOHYACTULL.

Lienb paboTbi — AMCNEepPrupoBaHne NMAoKanHa MeToA0M BbICTPOro paciunpe:
HUA CBEPXKPUTUYECKOTO pacTBopa, U3y4eHue CpefHero pa3mepa yactuy 8 33BUCH-
MOCTY OT NapameTpos TeMnepaTypbl ¥ A3BNEHNA.

MeTtogunka uccneposaHui. [118 ANCNepruposaHnA NN0KaUHA WUCNoNb30B3-
nack ycraHoBka RESS—100, Noka3aHHaA Ha PUCYHKE 1, dupmbl Thar Technologies Inc.

MNepes TeM, KaK Ha4HETCA 3KCNEepUMEHT, ocyuiecTenAeTCa 3arpysKa uccneay-
©MOro BelecTBa, B HalleM cny4ae NOpoLUKa dbapmalieBTUHECKO cybcraHumm nmpo-
kauHa B aKkcTpakTop (1) (pucyHok 1). Mocne anA OXNIaXAEHUA LIMINHAPOB Hacoa
BbLICOKOrO Aasnenua (6) U yrnekucnoro rasa 8 TennoobmenHuke (12) BKAK0HAETCR
TepmocTar (3). Kak TONbKO AOCTUTAeTCA 3HaueHue remnepatypb! T= 268K, Tepmo-
CTaTUpOBaHUe 3aBepluaeTcA. 3Ha4eHUA Takux pabounx napameTpos npouecca, Bl
[aBNeHue B CUCTeme, TeMNepaTypa 3/1eKTPUHEecKoro HarpesaTena v ycTpowcTea pas:
WUPEHUs, @ TaKKe BHYTPEHHAR U BHELHAR Temneparypa JKCTPaKTOPa (1), 8BOARTCH
U NOAAEPHMUBAIOTCA NOCPEACTBOM NPOrPaMMHOro obecneuenua. B 6annoHe (13) 0"
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1 - CxeMa 3KCNEPUMEHTaNbHOM YcTaHopy, Thar Ress-1g
PucyHOK"“Tenb; 2 — Mewanka; 3 - TEPMOCTET; 4, 7, - BeHTHIIb; 5_
1- HaC:Mep_ 6 — Hacoc BbICOKOro A3aBNeHusn; 9 - pac

of N WHpUTenbyoe
pacxso' 10 -5/1EKTPUHGCKUN Harpesatens; 11 - kamep, Pacwmpenpg; 1,
Oﬁa ? )

Ma.ow,uﬁ Tenn00bMeHHUK; 13 - 6annon ¢ AWoKeupom Yrnepoga
-oxna y

HTWAb (4) M YINEKUCABINA ra3 nocTynaer g OXNaxaao
(osBETCA B bHbIM AaBNeHnem 5-6 MMa. MNpoxopgs Yepes p
i (12) € Haqa’; [13€T B NIYHXEPHbI Hacoc BbICOKOro A3aBnexu
c»(umaercnc;r‘;ozaan enua. B CK® cocTonHue yrekucauiii ras n
f:uzaeﬂi:: warpesatenb (10). MoTom oH nocTynaer g 3KCTpakTop (1), rpe PacTBopser
creyeMoe BelLecTBo. CKOPOCTb 3TOro Npouecca PacTBopenun nossonger yBenu-
4o MEWa/IK3, KOTOPaA BCTPOEHa, HeMOCPeACTBEHHO, & 3KCTPaKTP (2). Nocne TOro
x coepxKpUTHdECKWiA (CK) CO, Hachiutaetca uccieayembim sewwectsom OTKpbIBa-
efcs sexTwb (8). V13 3KCTpakTopa CK pactsop (CO, — nccnepyemoe SellectHa) noris:
12€7 8 PACLMPUTENBHOE YCTPOICTBO (9), B KoTopom MNPOUCXOAUT CHUMKeEHMe fasne-
5. CBEPXKPUTUYECKMIA PacTBOPUTENb YTPAUYMBAET CBOIO CNOCoBHOCTL pacTBOpATS,
PACTROPEHHOE BELLIECTBO OCAXAALTCA B BUAE HAHOPA3MEPHbIX YacTL, B Kamepe

pacwvpenma (11) okono 2 MWHYT NPOMCXOAMT paclunpenue, aanee npo6sl 06upa-
OTCA AR aH3NK3a.

WA TennooBmey-
dcxopomep (S) coZ
A(6), rae cmmaercy
POXOAUT Yepes 3pnex-

Marepuanbl. B aaHHoM paboTe B KayecTee UCCNeyeMOro BELecTsa UCnoNb-
~ ! eno-
ETCA MMAOKaUH (6enbiit KPUCTannn4yeckn nopoLlok), NoAy4eHHbI A8 ucchen
Y 0,
82HA OT KoMNaHuUm SIGMA-ALDRICH c yuctotoi 6onee 98%

na yrne-
B Kauecrge CBEPXKPUTMYECKOro pacTBOPUTENA UCMONL3YETCA ANOKCUA Y
YA uctoTolt 99% (rOCT 8050-85), -

uc 3
Pesynbrary UccnepoBaHmin. PesynibTaThl 3KCNEPUMEHTaNbHOTO

UCYHKe 2 TaK-
“NePrUpoBaHMA AugoKamma meToaom RESS npescTaBneHbl Ha pucy
PUCYHKax 3-4,

HiR au
Ke Ha
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PUcyHOK 2 -3aBUCUMOCTb CpeAHEero pasmepa YacTul, OT AaB/eHUA.

PucyHok 3 - UsobparkeHune 4acTUL IMA0KanHa Npu aasnexHune B cucreme P:
15 Ma, npu Temneparype HacbiTutena T= 313 K. a)Heo6paboraHHble, 6)

a) 0)

PucyHok 4 - UsobpaxkeHne H4actul NUAOKauHa pgasneHune 8 cucreme

MnMa, npyu TemnepaType HacbiTUTeNA 313 K. a) Heob6paboTaHHble, 6)n
uamenbyeHus meronom RESS
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m 2 Mbl BUAMM 33BUCUMOCTL CpeAHero pasmepa 4acCTuy ot paene-

* renn npK TemMnepatype HacbituTena 333 K. Npu yeenuyenuy Aasnexus
o Hac e1cA yMeHbLUEHWE CPEAHEro pasmepa Yactuu, 1ot sddekr o OCHOBHOM
“36ﬂ'0na-re~\, 4TO NPOUCXOAUT UIMEHEHHUE reOMETPUN CTpyu. Ha nepabix y4acTkax
53933“);””” nosBnseTCA ABneHne «luck Maxa». 3to CTauMoHapHble noBTOpAloWY-
pacr::nHOBb‘ e 06pa30BaHNA B CBEPX3BYKOBOW CTPye rasos, UCXOARWMX 13 conen. As-
;:: ye «fnck Maxa» BEAET K PA3pyLIEHWIO KNacTepoB U YacTUL, 06pa3oBaHHbIx 8 pe-
JHTaTe o6beAUHEHNA MENKUX ANCNePripoBaHHbIX YacTUL B 60MbiLMe no pasmepy
jperarbl. Ha NOCNEAYIOWUX 3TaNax BO3HUKAIOT Typ6yneHTHbIe noTokw, 8 pesynbrate
veweHnA C GOHOBBIM razom (B Hawem cayyae ¢ aTMochepHbIM Bo3ayxom). Takwe
¢ ypenMieRMEM ABNIEHNA PaCTeT PacTBOPUMOCTL MMAOKaUHa B CBEPXKPUTUYECKOM
groKcHAe YIepoaa. CNeAoBaTeNbHO, YBENMUMBARTCA NepeHachIleHne Ha BbIXOe
y3 coMN3, W TIOBBILIAETCA CKOPOCTL 3apoabieobpasosaHms, KoTopble NPUBOAAT K
06pa30BaAHUIO YACTULL C MEHBIIMMI pa3mepamu.

HacTMUDbI,KOTOPbIE NPeACTaBNEHb! HA PUCYHKAX MMEIOT MpPeuMyLLeCTBEHHO
cpepuieckyto popmy. Ha pucyHkax 3-4 oTHETMBO BUAHO, YTO C yBenuueHuem fas-
NeHUA YBENIMHMBARTCA U KONIMYECTBO YaCTUL, C MEHBLIMM Pa3MePOM.
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EXPERIMENTAL STUDY OF LIDOKAINE DISPERSION BY RAPAID
EXPANSION OF SUPERCRITICAL SOLUTIONS (RESS)

Karimov T.M., Muhammadiev A.D., Abrarova R.F., Kuznetsova I.V.,,

Keywords: Dispersion, lidocaine, nanoparticles, rapid expansion of a super-
critical solution (RESS). | . . |

This experimental study is devoted to the dl.spers:on of hdocame.by the
method of rapid expansion of the supercritical solution (RESS). The experimental
study was carried out at the following pa(ametefs: temperature of the saturator
T =313-333 K, temperature of the expansion device T = 313 K, pressure P = 15-35

MPa.



