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Ha poccuiickoMm (hapManieBTHIECKOM PBIHKE BCIIOMOTa-
TEJIbHBIX BEILECTB NPEACTaBICH IMIMPOKUNA ACCOPTUMEHT
MIOJIUMEPOB, KOTOPBHIE MOTYT OBITh MCIIOIBb30BaHbI KaK I'e-
neobpa3oBaTenu, CrocoOHbIe 0OPa30BbIBATH TOMOTEHHBIE
Mpo3pavyHble TONMYyTBEpAble IMpenaparbl, COCTOSIIUE U3
KUIKOW (asbl, 3aKIOUEHHOH B TPEXMEPHYIO TOIHUMEp-
HYIO MaTpHILy. DTH MOJUMEpHI B (hapMarieBTHUCCKOH Tex-
HOJIOTHH HUCTIOJIB3YIOTCS KaK FUIPOGUIbHBIC OCHOBBI BSI3-
KOTUTACTHYHBIX JICKAPCTBEHHBIX (HOpM, CTaOMIM3aTOPHI
CYCTICH3WM W 3MYIbCHH, 3aryCTUTENH TJIA3HBIX Karlelb,
CBSI3YIOIIME BEIIECTBA B TAOJIETKAX, MATPUIICO0pa3yOIINe
KOMITOHEHTHI Ta0JIETOK M IUIEHKOOOPa30BaTEIH.

CymecTByeT psil OAXOI0B K KIaCCU(PHUKAINN Tele00-
pasoBareneif, Ho C TOYKH 3peHuUsl (papMareBTHIECKON TeX-
HOJIOTHH HanOosiee NHPOPMATUBHOM SBISETCSA UX KJIACCH-
¢ukanust Mo xuMHYeckod mpupone. [eneoOpasoparenu
JICNISAT HA CUHTETHYECKUE W HATypalbHbIC: K CHHTETHUYC-
CKUM OTHOCST 3(HPHI LEIUTIOI03bI, TPOU3BOAHBIC aKPHIIO-
BOW KHCIIOTHI, TOJIOKCOMEPEI, MOJTUATUICHIIINKOIHN U JIp.,
K HaTypaJbHBIM — MOJHCaXapHu bl M XUTO3aH, OCIIKH, OeTy-
JH U Jp. (tadm. 1).

[Togpobuee ocraHOBHMCS Ha Hambojee IIMPOKO IMPH-
MEHSIFOIUXCS B (DapMareBTUIECKON TEXHOIOTHH TPYIIIax
reneoOpazoBareei.

I¢dupbl HEII0I03bI TPEICTABISIOT COO0N MPOAYKTHI
3aMEIICHUSI aTOMOB BOJIOPOAA THIPOKCHIIBHBIX TPYIII
HEJUTFONIO3bI PA3JINYHBIMH AlWJIBHBIMH WU AJKHIBHBIMU
paaukanamMu. MonekyssipHas macca 3aMeCTUTENEH, cTe-
NeHb dTepuUKaIMY, TOJIMMEpU3alun 3hupa, a Takxke
CTEIICHb €T0 3aMEICHNUS OTPE/EIII0T CBOMCTRA ITOIMMEpa
[1,7].

K npou3BoIHBIM HEITION03b OTHOCAT METHIILIEIUIIONO-
3y (ML), narpuii kapookcumermiuesntono3y (NaKMILI),
runpokcuaTineonosy (I'OL), ruapokcunponuime-
tunnenonosy  (ITIMLI), TruIpoKCHUIPONUILIEILTIONO3Y
(I'TIL) m xoMOMHUPOBAaHHBIE MPETAPATHI.
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[Ipou3BogHbIE LEIUIIONO3Bl  O0NANAIOT Pa3IUYHBIMU
cBolicTBamMU. HekoTopbie U3 HUX PacTBOPUMBI B BOJIE pa3-
JIUYHOW TeMIepaTypbl, HO HE PacTBOPHMBI B OpraHHYe-
ckux pactBopurensx (NaKMII, I'TIMII, I'OLT), npyrue —
He pacTtBopuMbI B ropsiueil Bome (I'TIL[, MII), mpu 3Tom
XOpOILIO PACTBOPSIOTCS B CIUPTax, dpupax, apomMaruye-
CKHX VIIEBOAOPONAX W TaJOTCHIIPOU3BOAHBIX. D(UPHI
LIEJITIONIO3bl UMEIOT IMUPOKUH THAITa30H BI3KOCTH, COXpa-
HSIOT MOCTOSIHHYIO BSI3KOCTh B IMPOKOM Juanazone pH
(4,0 — 9,0), ycTOWYHMBBI TIPY HATPEBAHWU, BBIICPKUBAIOT
aBTOKJIABUPOBAaHUE U CTEPMWIIM3ALUIO IIPU BBICOKUX TEM-
neparypax (I'OL, I'TIMII), naauddepeHTHBI, yCTOWYHBHI
B pactBopax snekrponutoB (I'OL, I'TIMII), moryr wuc-
MOJTB30BAThCA U TONYyYCHHS O(TaTbMOIOTHIECKUX,
JIepMaToJIOrMYecKuX M ApYrux reneil. Bapeupyrores oc-
MOTHYECKasd U aicOpOLIMOHHAs aKTUBHOCTb relieil Ha oc-
HOBe 3(hupoB Hemnono3sl. Hanboee BRICOKOH ocMOTHYE-
CKOH aKTHBHOCTBIO 00iamaroT remu I'DL m xomMOMHAIMiA
MHUKpOKpHCTaIIMUeckoil nemmtono3sl ¢ NaKMII. MII u
I'TIL xapakTepu3yroTCs BHICOKOH aICOPOLIMOHHON aKTHUB-
HOCThIO [7, 8].

I'enu Ha ocHOBE IPOU3BOAHBIX LIEJUIIOIO3bI, B YACTHO-
ctu NaKMII, B cBoeil CTpyKType comepkKaT MHUKpPOKPH-
CTAJUIMYECKUE 30HBI, KOTOPbIE COEIUHSAIOTCS MEXAY CO-
00l TocpencTBOM OOIIMX Iiemnel, oOpa3ys renb. [Ipexen
IIPOYHOCTH Tesiel Ha OCHOBE MPOU3BOIHBIX LIEJUTIONO3b, a
TaKxke Apyrue gusnyeckue cBOMCTBa OyIyT 3aBHCETH OT
3(pPEKTUBHOCTH, C KOTOPOH MHKPOKPHCTAILIMICCKUC
30HBI OBUIM paHee AUCIePrUpOBaHkbI B 30ie [0, 8, 9]. T'enun
BCEX MPOM3BOAHBIX LIEJUTION03bI 00JIa1al0T MICEBAOIIACTH-
YECKUM THUIOM TedeHus [2]. TUKCOTPOIHOCTh TaKHUX Te-
neit OyaeT 3aBUCETh OT CTETICHHU 3aMEeleHHs TOJIMMEPOB.

C TEeXHOJOrMYEeCKON TOYKM 3pEHUsl I'elIM Ha OCHOBE
MIPOU3BOJHBIX LIEJUIIONO3bl TOCTATOYHO TPYLOEMKH B U3-
TOTOBJIEHUH U B 3aBUCUMOCTH OT MapK{ UMEIOT PsJl 0CO-
OeHHocTel (Tadm. 2).
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Tak, MI] u NaKMI] nocraro4Ho XOpoImio u ObICTPO
pPacTBOpUMBI B BOJE, TONUMEPHI JT0OABISIOT B BOPOHKY
SHEPrHYHO IMepeMenmBaeMoi Bosbl. CKOpOCTh J100aBIe-
HUS JIOJDKHA OBITh IOCTATOYHO MEJICHHOM, YTOOBI IT03BO-
JIUTh YaCTULIAM PA3ACIUTHCS, @ UX MOBEPXHOCTH MOJIHO-
CTBIO CMOYHTBLCS, HO B TO K€ BpeMs OHa JIOJDKHA OBITh
JIOCTaTOYHO BBICOKOM, YTOOBI MHHUMHU3UPOBAThH YBEJINYEC-
HHUE BS3KOCTH BOJHOU (ha3bl BO BpeMs JOOABIICHUSI TIOJIH-
mepoB. Henb3st mo6asmsate NaKMI] HemocpencTBeHHO B
TOPSYYIO BOJLy U B PACTBOPBI COJIEH BO M30eKaHNE KOMKO-
BaHMUS.

I'DL] MemIeHHO pacTBOPSIETCS] B XOJIOHOU BOJIE U MIPH
KOMHATHOW TeMIleparype, JIydlle pacTBOPSAETCS B BOJE
npu temneparype okoio 45 — 50 °C. IloBblcUTh CKOPOCTh
PacTBOPEHUS] MOXKHO IIyTEM IPEIBAPUTEIILHOTO CMAuUBa-
HUS NOJIMMEpa B OPraHMYECKOM PacTBOPUTEIIE, CMELIaH-
HOM ¢ BOAOH. g 3THX Lenell MCHONB3YHOT STHIIOBBIA
CIIUPT, BBICIIME CIUPTHI U KETOHBI, & TAKXKE JIPYTHe opra-
HUYeckue kunkoctu. He pekomenayercs nobasnsts ['I1]
B TOPAYYIO BOJY W ILEJIOYHBIE PACTBOPHI, TAK KaK MOXET
MIPOU30UTH KOMKOBaHHE.

I'TIIT MenneHHO pacTBOPSIIOT B BOJIE, HAPETOH 10 TEM-
neparypsi 45 — 60 °C.

s nmpurotosnenus rens ['TIMI 1/3 o6bema BosbI pe-
komeHayercs: HarpeTh A0 80 °C u 106aBnATh monumep
npu nepememnBaHuu B TedeHue 30 muH. Tosnbko mocie
TIIATENHFHOTO MePeMEIINBaHNSI MOKHO JOOABUTH OCTalb-

Xumuyeckas Kiaccupukanus reiaeodpasosaredeii [1 — 6]

HOI 00beM Bojwl mpu 5 — 10 °C. He pexomenayercs J10-
OaBIATH MMOJUMEP K BOJIC MPH KOMHATHOW TeMmIleparype
M3-32 BOBMOXKHOTO KOMKOBaHHUSI.

HecmoTtpst Ha HeocrmopuMble JOCTOMHCTBA STOW TPYII-
TIBI TIOJIMMEPOB, TAKKE KaK 0€30MacHOCTh, HHIU(PPEepeHT-
HOCTb, CTa0MIILHOCTh B IIMPOKOM jauana3one pH, cymect-
ByeT pHJI HECAOCTATKOB — HCBBICOKAs aHTI/IMI/IKpO6Ha${
AKTUBHOCTh, HEOOXOJMMOCTh BBEJCHHUSA B COCTAB CyCIICH-
3I/IOHHO—3MyJ'H>CI/IOHHI>IX J'IeKapCTBCHHI)IX q)OpM CTa6I/IHI/I—
3aTOPOB arperaTuBHOMN ycToiiunBocTh. He pexomenmyercs
TaK)Ke aBTOKJIABHPOBATh HEKOTOPBIE MapKH Teeodpa3oBa-
TEJEH, YTO MOXET CO03J1aBaTh HEYHO0OCTBO MPH MPOU3BO/I-
CTBE JICKAPCTBEHHBIX ITPEMaPaTOB.

IIpou3zeoonvie akpuiooil Kuciompl SBISIFOTCS OIHU-
MH U3 CaMbIX PaclpoCTPaHEHHBIX THIIOB Tejeodpa3oBare-
JIel B TEXHOJOTMH MSITKHX JIEKAPCTBEHHBIX (hopM. AKpH-
JIarel 00€CIIEUUBAIOT JTOCTATOYHO IIOJHOE BBICBOOOXKIE-
HUE JIEKapCTBEHHBIX BEILIECTB U3 FOTOBOM JIEKapCTBEHHOU
(hopMBI, TeM Ha UX OCHOBE OOJIQIAlOT aJICOPOITMOHHBIMHU
CBOWCTBAMH, XOPOIIIO PACTIPENSIISIOTCS Ha KOXKE M CIIU3H-
CTBIX, HC TOKCHYHBI, XOPOIIIO COBMECTHMBI C JICKAPCTBEH-
HBIMH BEIIECCTBAMH, HHKOPIIOPHPYIOT THAPO(DUIBHBIE U
nunodribHbIe Bemectra [1, 10 — 16].

Haubonee mmpokoe npuMeHEeHHE B TEXHOJIOTHH HAIILIH
KapOOIOoJIbl, TI0 MEXAYHAPOAHON KiacCH(DUKAIUM Ha3bl-
BaeMbIe TAKKe KapOOMepaMHu, CTaThU ISl ITUX TPYIII 10~

Tab6numa 1

I'pynna IMoarpynmna Coenunenue Toproast MapKa ¥ IIPOM3BOANTENHN (IPHMEPHI)
CunTetnueckue | DQHpPHI TEIITIONO35I MeTtumenmonosa (ML) TopMill®MC (Biogrund), Methocel™ Premium (Dow)
Harpuesast conp kapookcumermi- | Blanose (Ashland), Cekol (Noviant)
neswtrono3sl (NaKMII)
TupokcunponuimMeTHinestonosa | Walocel > HM (Bayer), Methocel K15M, Methocel K100M
(I'TIMLI) (Dow), Benecel (Ashland)
T'mapokcwyTrinesnronosa (I'D11) | Natrosol (Ashland)
DTHIIEIUTIN03a Aqualon (Ashland), TopMill D(Biogrund)
TMomumeps! akpuIoBoit u Me- | [IpousBoaHbIe akpunoBoii kucaoTs | Carbopol®(Synthalem, Ashland, Lubrizol), Noveon® (Lub-
TaKpPUJIOBOH KHCIOT rizol), Apecnion (BI'VII “PHLI Ipuxnanuas xumus’),
MAPC (HUMU ITommepos)
Tpoussozubie MeTakpuioBoii kuc- | Kollicoat®(BASF), Eudragit® (Evonik), KITH (HUH Tosnu-
JIOTBI MEpOoB)
Ilonoxcamepst Cunretnueckue Henonnbie 61oco- |Lutrol® F 127, Lutrol® F 68, Kolliphor P® (BASF)
MOJIUMEPBI MOJUTPOIUICHOKCHIA 1
TOJIUATHICHOKCH 1A
[Monumeps! stunenokenna u | [lommstunenokeunst (I130-400, Macrogol (Sanyo Ch.Ind.), Lutrol (BASF), Renex
UX TIPOU3BOJIHBIC 1150-1500, IT50-4000) PEG(Croda), Polyox®(Dow), Solutol®(BASF)
Kpemuniiopranuyeckue 1no- | CHIMKOHBI Q7 9180 Silicone Fluid, ST-Cyclomethicone, Silmogen
JIUMEPbI Carrier, ST-Elastomer 10 (Dow Corning Silicons)
Heoprannueckue nonumMeps! | A3poCubl Aerosil® 200 Pharma, Aerosil® R 972 V (Evonik)
BenronuTsl Bentonite NF BC 670, Bentonite NF IRD 770, Polargel NF
BC 342, Albagel Premium NF BC 4444, Albagel BC 4446,
Albagel NF BC Purified 4448 (Brenntag)
[Ipuponusie [Tonmucaxapuabt AJbruHarhbl Protanal PH, Protanal CR, Protanal LF, Manucol LKX,
Manucol DH (FMC Biopolymer)
Kapparnnanst Gelcarin GP, Viscarin GP (FMC Biopolymer)
Xwuto3aH Xwurozan (Poccwust)
Benxu XKenarun, komiareH XKenarun (Poccust, Qufu City Hongyu Commercial And
Trade, Kuraii), komutaren (Poccust)
Pacturensroro npoucxoxie- | berynun, purocrepuHs Berynun (Xian Yuensun Biological Technology, Kurait),
HUS ¢durocrepunsl (PUMPAPM, Kaszaxcran)
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Puc. 1. Mexanusm reneo6pa3oBaHus PEIKOCIIUTHIX AKPUIOBBIX MOTUMEPOB.

JMMEPOB BKJIFOYCHBI B Beaylnue (apmakorien mMupa [12,
13,17-19].

Kap0ormomibl JOCTaTOYHO XOPOLIO AWCIEPTUPYIOTCS B
BoJie ¢ oOpa3oBaHHMeM Bs3KuX aucnepcuit ¢ pH 2,8 —3,2.
B ominuune ot pOU3BOAHBIX LIEIUTIOIO3bI, TOCICTHUM JUIS
oOpazoBanus Teisi TpeOyercss HelTpamu3anus pacTBopa-
MU [IEIOYCH, TPUITWIAMHHA WM aMHHOMETHIIIPOIIAHO-
Ja, B 3aBHCHMOCTH OT 33JIaHHBIX XapaKTePUCTUK HPOTYK-
Ta, B KOJMYECTBE, KaK IIPaBUJIO, HE IPEBBIIIAOLIEM
1,5-2,0 M1 Ha 100 T rens. KapOomomnsl pa3nuyHbeIX Ma-
POK M HX TeJIM XapaKTepHU3YyIOTCs Pa3JIMuHbIMHU JIHaIa30-
HaMH HCIIOJIB3YeMbIX KOHIIEHTPALMH, IMYJIbIUPYIOIIEeH |
CYCIIEHANPYIOUICH CIOCOOHOCTBIO, CTENCHBIO OYMCTKH H
00NacTei0 IPUMEHEHHS, CKOPOCTBIO Tesie00pa3oBaHMs,
CTETNICHBIO TIPO3PAYHOCTH Teliel, YCTOMUYUBOCTBIO K AJIEK-
TPOJUTaM, TeMIIepaType, MEXaHHIECKOMY BO3JCHCTBHIO.
B Tabin. 3 npencraBneHpl MapKu KapOOIIOJIOB, Mpejyiarae-
Mble kommnanued Lubrizol (CIHIA), oHU TOXIEeCTBEHBI
MapKaM JIPYTHX IPOU3BOTUTEICH.

Mexanusm reixeo0pazoBaHis KapOOMEPOB OCHOBaH Ha
HEHTpaIH3alum, TO €CTh MPEBPAIICHUN KUCIOTH B COOT-
BETCTBYIOIIYIO COJb. [Ipu n06aBiIeHHN HEUTpaIu3yrole-
rO areHTa CBEpPHyTas B KIyOOK MOJIEKyJa MOIUMepa pas-
BOpAYMBACTCS, YTO BBI3BIBACT HEMEIICHHOC 3aryIlCHUE
cucremsl (puc. 1).

B cyxom Buje monumep CUIbHO CBepHYT. [Ipu n06aB-
JICHUH BOJIbI KPOCC—CIIMTHIN MOJHUMEpP HAYMHACT Pa3Bopa-
ynuBarbes. [locnme HeWTpanmm3amuu CO3Jal0TCsl OTpHUIla-
TEIBHO 3apsHKCHHBIC HOHBI BIOJb BCEH IETIOYKH ITOTHUME-
pa. DTH OTTAIKUBAIOIIME CHUIIbI Pa3BOPAYMBAIOT MOJIUMED
B BBITSIHYThIE CTPYKTYpHI [3, 6, 10].

KapOomepsl 0051a1at0T TUNTACTHYSCKUM THUIIOM TCUCHHS.
Onn He 00JIaIAI0T TEKYYeCThIO NMPH HHU3KHX 3HAYCHHSIX
HAIPsDKSHUS CIBHUTA U HAYMHAIOT TEYb TOJIBKO IIPH MPOXO-

T f,,, T
Puc. 2. KpuBas Tedyenus (rpaduyeckas 3aBHCHMOCTb CKOPOCTH
C/IBHTA OT HAIIPSDHKCHUS CIBUTA) Teneit kapoomepos [2]. [To ocu abe-
LIHCC — CKOPOCTh CIIBHTA; [0 OCH OPAWHAT — HANPSDKCHUE CIIBHTA.

JKIACHUM TEpBOTo npezaena TekydecTu. Ilpu manpHeimem
YBEJIMUCHUU HAIPsDKEHUs CIBUTA HEKOTOPOE BPeMs CHUC-
TeMa XapaKTepU3yeTcs ICEBIOIUIACTUYECKUM THIIOM Te-
YEeHHUs, [T0Ka IPU ONPEAETICHHON BEJIMYMHE HAIPSKECHUS
C/IBUr'a OH HE CMEHSIETCS UCTHHHBIM IIJJACTUYECKUM Teue-
HueM. [lpyu miacTUYeckoM TEUEHUH BSI3KOCTH SIBISIETCA
MOCTOSHHOM BEJIWYMHOM, HE 3aBHUCAIICH OT BCIWYMHBI
MIPUIIaraeMoro HarpspkeHus (puc. 2).

Takne OCOOCHHOCTH IIIACTHYECKOTO THIA TCUCHHS
0OyCIJIOBIIEHBI CTPYKTypod reneil. Hannmume mnpodHOi
CTPYKTYPUPOBAaHHON CETKH, CIIOCOOHOH pa3pymarbcs,
CO3/1a€T yCIIOBUS JUIsl Hayasla TE€YEHHs CUCTEMbI HE B Mep-
BBII MOMEHT NPHJIOKEHMSI HANPSDKEHUS, a TPU ONpee-
JICHHOM 3HA4YeHWUU HampspkeHus casura. CTpyKTypa rens
SIBIISIETCSL TOCTATOYHO JKECTKOHM, YTOOBI COIPOTHBIATHCS
HaNpsOKEHUIO CIIBUTA, HE MPEBOCXOASLIEMY IO CHIIE Ha-
MPsDKEHUE CIIBUTA B MIPAKTUUECKON TOUuKe TeueHus. [Ipu me-

TaG6numa 2

Oco0eHHOCTH TeXHOJIOTHH MOJy4eHHs rejieli Ha HEKOTOPbIX MapKaX MPOU3BOIHBIX IeJLTI01036I [7 — 9]

Mapxka S(?:zgi]faf;;,ﬂa Oco0eHHOCTH TEXHOIOTHU

IML] 2-4 Jlerko u ObicTpO pacTBopsiercs B Bogae mpu 20 — 25 °C

INaKMI{ 4-8 Jlerko u ObIcTpO pacTBOpsiercs B Boae mpu 20 — 25 °C

oL 4-8 MezieHHO pacTBOpsieTCs B X010AHOU Boje u npu 20 — 25 °C, mydiue pacTBopseTcs B BOJE NPH
45-50°C

TIMILL 2-10 1/3 o6bema Boabl pekoMenayercs Harpetsb 10 80 °C u 100aBUTh OIMMEDP NPH HepPeMEIINBaHUY, TIepe-
MeIuBaTh 0kos10 30 MHH, 3aTeM JI00aBUTh OCTAIbHON 00beM BoIbl Ipu Temneparype S — 10 °C

CTILY 5-20 PexomeHnyeTcst MEJIEHHO PacTBOPATH B BOJIE, HarpeToit 10 45 — 60 °C 110 MOIHOrO pacTBOPEHUS U
ocThIBaHMs pacTBopa 10 20 — 25 °C

IMKI] + NaKMI[ 3-7 Jlerko u 6p1cTpO pacTBOpsiercs B Boge npu 20 —25 °C
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pexo/ie ¢ TCEBOIUIACTUYECKOTO THIA TCUCHHUS B MCTUHHO
IUIACTUYECKUI CTPYKTYPHUPOBaHHASI CETKA TIOJTHOCTBIO Paspy-
mraercs. [losToMy fanbHelIiee MOBEICHHE CHUCTEMBI aHaJlo-
THYHO TIOBEJICHUIO MICAITHHO BSI3KHUX CHCTeM [2, 20].

[IpousBomHbIE aKPUIOBOI KUCIOTHI CIIOCOOHBI 0becte-
YUTh FOTOBOM JIEKAPCTBEHHON (hopMe TPOJIOHTHPOBAHHOE
BBICBOOOJK/ICHHE, CKOPOCTh BBICBOOOIK/ICHUS JICKAPCTBEH-
HOTO BEIECTBA OyJIET 3aBUCETh OT IUIOTHOCTH MEPEKPECT-
HBIX CIIWBOK M TIEPEIUICTECHHS [IETIeH MOJICKYJIBI TTOJTMMEpa.
MonynupoBaHusi mporecca BBICBOOOXKACHUS MOXHO J10-
OWTBCS IyTEM BapbUPOBAHMS KOHIICHTPALUH TTOJIMMEpa.

BBuny HE0OXOAMMOCTH HEWUTpaIH3allMd IOJTUMEPOB
KHCIIOTHI, & TaKXKe JJTUTEILHOTO HaOyXaHUS, TEXHOIOTHS
MOJTyYEHUs TeJied Ha MX OCHOBE SIBISIETCSI TPYAOEMKOM.
[TepBbIM 3TariOM TEXHOJIOTHMYECKOTO IMPOIIECCa SIBISIETCS
MIPUTOTOBJICHUE JAMCIIepCcuU ToiumMepa. s mpenorspa-
MIEHUS arioMepalii PEKOMEHYETCSl UCTIOIb30BaTh CUTO,
PKEKTOP WM MEXaHWYECKHH nucreprarop. Jucneprupo-
BaHHE KapOOMEPOB MOXKET MPOBOIUTHCA TOJIBKO B BOJE
OUYHMIIEHHOM, HEe coAepkalel coied uiu menodeit. [o-
mycKaeTcs Jo0aBleHne HeOObIIOr0 KOJMYECTBA Heopra-
HUYECKOW KHCIIOTHI B IEJISX YMEHBIICHUs Bs3kocTu. [lo-

clle ANUCTIEPTUPOBAHMS HEOOXOIMMO HEKOTOPOE BPEeMs IS
IIOJIHOM TUAparanuu noaumepa. PacTBOpUMbIE aKTUBHBIE
UHTPUAMEHTH] PACTBOPSIOT B BOJE, IPEIHAZHAUCHHON IS
IIPUTOTOBJIEHUS IOJMMEPHOHN JUCIEPCUU, 338 UCKIIOUCHH-
€M Clly4aeB BO3HUKHOBEHMs HecoBMecTtumocTu. Hepac-
TBOPHMBIE ACHCTBYIOIINE BELIECTBA JOOABISIOT A0 WU
nociie perynuposanus pH maucnepcun. Jlo6aBneHue Hei-
Tpaau3aropa B BOAHYIO JUCIIEPCHIO IIPUBOIUT K IIOCTE-
MEHHOMY 3arymieHuio cuctemsl. [lepemenmmBanue ¢ 607b-
LIMM YCUJIMEM CJIBUTa, OCOOEHHO IOCIE PEryIupOBaHUS
pH, mpuBOHT K moTepe BA3KOCTH M HECTAOMIBHOCTH TO-
TOBOTI'O IIPOILYKTA.

B renmu Ha ocHOBE KapOOIIOJIOB MOXHO BBOAWUTH JIUIO-
(GUIBHBIE JKUIKOCTH, a TakKe CIHPTOBBIE pacTBOpPHL. B
9TUX CIydasX TEXHOJIOTHSI MOIYYIEHHs Ielis 0JDKHA OBITh
CKOPPEKTHPOBaHA.

I'enu kap6oMepOB MOTYT MOABEPraThCsl CTEPUIN3ALUL
aBTOKIIaBUPOBaHUEM, TaMMa—H3IIy4eHHEM, a TAK)KE UHIU-
BHJyaJIbHOM CTEpUIIN3allu KOMIIOHEHTOB U U3TOTOBIICHH-
€M B aceNTHYECKHUX ycloBusAX. He pekomeHayeTcs mpoBo-
JMTHh CTEPHIIM3AIMIO (DMIBTPOBAHUEM, TaK KaK KPYITHBIS

TaG6numa 3

Mapxku kap0ano;0B, KOTOpbie IPHMEHSIIOTCS B 0PAJIbHBIX U ePOPATbHBIX PelenTypax pacTBOPOB, reJei, cycneH3uil u IMyJIbCcHii, Ta0-

Jetok [12 —13]

Mapxka kapbomepa PacTBopuTens CpoiicTBa
Carbopol 971P |Drtunanerar Huskossi3kue npo3paynsie renu. Beicokas cycnenaupytoias ciocoOHocTh. CpeqHsis yCTOHYHBOCTD
NF K HOHaM. B perientype BoJHBIX 1 BOZHO-CIIUPTOBBIX Ieliel, paCTBOPOB U CYCIIEH3UIl, B TOM UHCIIe JJIs]
epopaIbHOTO IpHeMa
974P NF Orunanerar BBICOKOBSI3KHE MaIONIPO3padHbIe rei. Beicokas cycnenaupyromas ciocobHocTb. OueHb 4yBCTBU-
TEJIbHBI K IIEKTpoNuTaM. B perientype BOJHbIX U BOAHO-CIMPTOBBIX I'ellei, KpeMoB
5984 EP Cwmech OeH301a 1 9TUI- | BeIcOKOBs3KHE Maonpo3padHble refid. Bricokas CyclieHaupyomas ciocoOHOCTh. O4eHb TyBCTBH-
auerara TEJIbHBI K IEKTponuTaM. B penentype BOJHbIX U BOAHO-CIMPTOBBIX I'ellei, KpeMOB
980 NF Cwmech OeH301a 1 9TUI- | BIcokoBsi3KHe po3padHble refd. Bricokas cycreHaupyomas ciocooOHoCTs. CpeHss yCTOHYHBOCTh
anerara K MoHaM. B penentype BOAHBIX U BOJHO-CIIUPTOBBIX I'eliei, KPEMOB
981 NF Cwmech 6ens3ona n 5Tun- | HuskoBsskue npo3padnsie Tean. Bricokas cycrieHIupyomas criocoOHoCTs. CpeHsis yCTOHYHBOCTh

arncrara

K HOHaM B perentype BOJHBIX U BOAHO-CIIMPTOBBIX I'eJICH, pACTBOPOB U CYCIICH3HUIA, B TOM YHCIIEC IS
HEePOPATIBHOTO MpHeMa

Ultrez 10 NF

Cwmech OeH30J1a 1 OTHII-
arerara

Jlerko nucneprupyemsie. CpenHeBsI3KHe po3padHble reiu. Beicokast cycrenaupyomas crocoo-
HOCTb. OueHb YyBCTBUTEIBHBI K JIEKTPOJIUTAM. B perentype BOAHBIX U BOJHO-CIIUPTOBBIX TeleH,
KpPEeMOB

ETD 2020 NF |Cmecs 6en3ona u atunn- | Jlerko aucneprupyembie. BeicokoBsizkue mpo3padnbie renu. Beicokas cycreHupyomas crnocoo-
anerara HOCTb. BbICOKast cTaOMIBHOCTD B IPUCYTCTBUM IEKTPOIUTOB. B perientype BOOHBIX U BOAHO-CIIHP-

TOBBIX reJied, KPeMOB

934 NF benson BricokoBsi3kue Manonpo3paunble rejin. Boicokas cycnenaupytoas cnocodHocTb. OueHb UyBCTBH-
TEJIbHBI K IIEKTpOIUTaM. B perientype BOJHBIX U BOAHO-CIMPTOBBIX I'ellei, KpeMOB

934P NF benson BricokoBsi3kue Maonpo3paunble reji. Boicokas cycnenaupytoas cnocodHocTb. OueHb UyBCTBH-
TEINbHBI K AJIEKTpOIUTaM. B perientype BOJHBIX M BOJXHO-CIIMPTOBLIX Ieliei, KpeMOB, OpaJIbHbIX U ITe-
POpAJILHBIX JICKAPCTBEHHBIX (hOpM

940 NF benzon BeicokoBsi3kue npo3paunsle reiu. Beicokas cycnenupyomas criocooHocTs. CpeHss yCcToHYMBOCTD
K HOHaM. B penientype BOAHBIX U BOJHO-CIHPTOBBIX rejiel, KpeMOB

941 NF benson HuskoBsizkue npo3paunblie resu. Boicokas cycrenaupytonas cnocodHocTb. CpenHsist yCTOHYNBOCTh
K HOHaM. B penientype BOAHBIX U BOJHO-CIMPTOBBIX I'eiel, pACTBOPOB U CyCIICH3UI B TOM YHCIIE JUIA
epopaIbHOrO IpHeMa

1342 NF Benson BericokoBsi3kue mpo3pavHbie refii. Bricokas cycrieHanpyoias criocooHocTs. Beicokast cTadbuib-

HOCTb B IPUCYTCTBUU DJICKTPOJIUTOB. B peuenType BOAHLIX U BOAHO-CIIMPTOBBIX reneﬁ, KpEeMOB

Pemulen TR-1
NF

CMmech OeH30I1a M OTHII-
arerara

BeicokoBsi3kue npo3pauHble reiu. Beicokas cycneHupyromas crocoOHOCTb. Bricokast craOuib-
HOCTb B IPUCYTCTBHH 3JIEKTPOJIUTOB. B penentype BOAHBIX U BOJHO-CIHPTOBBIX Ieliei, KpeMOB

Pemulen TR-2
NF

CMmech OeH30I1a M OTHII-
arerara

BricokoBsi3kue npo3pauHsle reiu. Beicokas cycneHupyromas crocoOHOCTb. Bricokast crabuib-
HOCTh B IPUCYTCTBHH JIEKTPOJIUTOB. B penentype BOAHBIX U BOJHO-CIHPTOBBIX Ieliei, KpeMoB

Noveon® Poly-
carbophil AA-1
USP

Drunanerar

Beicokossi3kue renu. JlokaszanHas Onoaare3nBHas ciocoOHOCTh. B perientype BOAHBIX U BOTHO-
CIIUPTOBBIX OMOAAre3UBHBIX MATKUX JICKApCTBEHHBIX (popM. B cocraBe TBepbIX JIeKapCTBEHHBIX
(hopM C KOHTPOIHPYEMBIM BBHICBOOOKICHUEM
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MOJIEKYJIbI TIOJIMMEpPa HE MPOXOIAT 4epe3 Mopbl (uiIbTpa
[12 —16].

Ionusmunenokcuowt. Ita rpyrnia reixeodpasoBaremnci
XOpOILIO U3y4YeHa M JaBHO IPUMEHSETCS B TEXHOJIOI'MU
BSI3KO—TIIACTHYHBIX JICKAPCTBEHHBIX (hopM. MxX momydaroT
IyTeM IOJIMMEPU3ALMKY OKCUAA 3TUICHA WM HOJIMKOH-
JCHCAIWEH ATUIICHITINKOIISL, TIPH ATOM 00pa3yroTCsl MOJIH-
MEpBI C PA3IUYHON MOJIEKYJSIPHOM MAaccoil B Juama3oHe
ot 200 10 6000 D. B 3aBrcHMOCTH OT MOJIEKYJISIPHOW Mac-
Cbl MOJMITHIIEHOKCHABI MOXKHO YCJIOBHO Ppa3feiuTh Ha
HU3KOMOJIEKYJIIPHbIE M BBICOKOMOJIEKYJISIPHBIE COEIUHE-
HUS, pa3jInyaroiyecs o cBouM cBoicteam. Ilonuatunen-
oKcubl ¢ Macco 1o 1000 mpeacTaBisroT co0oil KuIKHe
BELIECTBA, MOJHOCTbIO PAcTBOPUMBIE B BOJE, MOJIHUITH-
JICHIVIMKOJIU ¢ 00Jiee BBICOKOW MOJIEKYJISIPHOW Maccoi sB-
JISIFOTCSL BOCKOIIOZOOHBIMU BEILIECTBAMU C BBICOKOH IUIOT-
HocThIO [1, 3, 6,21 — 23].

[Ipu HOpMANIBHBIX YCIOBUSX MOJMITHUICHOKCUIBI pac-
TBOPSIOTCS] BO MHOTHUX OPTaHUYECKHX PACTBOPUTEISX, XO-
po1o pacTBOpuMBI B Bozie. [ e Ha MX oCcHOBe 00yafaroT
BBICOKOM OCMOTHYECKOW aKTUBHOCTBIO, YTO TIO3BOJISIET aK-
THUBHO HCIIONIb30BATh MOJUMEPHI B MPOU3BOJICTBE paHO3a-
JKUBJIAIOLIMX Tesied. bbuio noka3aHo, 4TO OHYM 3HAYMUTENb-
HO YBEIMYMBAIOT aHTUMUKPOOHYIO aKTHBHOCTH Ipemnapa-
Ta W TIO3BOJIIOT COXPAHATH MHKPOOHOIOTHYECCKYIO
YHCTOTY B TEUCHHE BCETO CPOKa XpaHEHHS O3 JOTIOIHHU-
TEJILHOTO 100aBJIeHNs] KOHCEPBAHTOB.

[TonuaTHIIEHOKCH B 3aMEIISIOT MPOLIECC BHICBOOOXK-
JIEHUA JEHCTBYIONINX BEIIECTB U3 JEKAPCTBEHHOU (HOpMBI
Y TIOAXOIAT JJIsl CO3aHUsI TIPOJIOHTMPOBAHHbBIX IIpenapa-
TOB. BMecTe ¢ TeM refm Ha OCHOBE 3TUX MOJIUMEPOB 001a-
JIAIOT BBICOKOW TMTPOCKONMUYHOCTHIO U MOTYT HPUBOIMTH
K 00€3BOKMBAHUIO CITU3UCTHIX 000JI0YEK, OHH HE COBMEC-
THUMBI C PSJIOM JICKQPCTBEHHBIX CPEJICTB, TAKUX KaK CajlH-
[WJIAThl, MHOTHE aHTUOMOTHUKH, (DEHOIIBI, COMHM TSKENBIX
METaJIJIOB U JIpyTUe BELECTBA.

[HonuaTHneHOKCHBl KaK MOHOKOMIIOHEHTBI THJIpO-
(UIBHBIX OCHOB WCIIOJB3YIOTCS TOJNBKO B TEXHOJIOTHH
CYIIIIO3UTOPHUEB, @ B TEXHOJIOTUN MATKHX JIEKAPCTBEHHBIX
(hopM, Kak MpaBUIIO, BXOIAT B COCTAaB MHOTOKOMIIOHEHT-
HBIX TUAPOMUIBHBIX U AU(UIBHBIX OCHOB B KaUeCTBE CTa-
OUIM3aTOpPOB arperaTuBHOM ycroitunsoct [ 1, 10, 11, 23].

Ilonokcamepvr. OqHUMHU W3 Teneo0pa3oBaTesICH SBIIS-
IOTCSI TIOJIOKCAMEphI, MPEACTABILIIONINE OJIOK-COTOIIMe-
pBl  TOJIHOKCUATHIIEH-TIOJIMOKcUnponuieHa. Ilonokcame-
PBI SIBISIOTCS] TIOBEPXHOCTHO aKTUBHBIMHU BEIIECTBAMH U
CWJIBHO OTJIMYAIOTCS COCTAaBIIAIOLIMMHM, U3 KOTOPBIX OHHU
n3roToBJIeHBL. OOBIYHO OHH XapaKTEePU3YIOTCS OTHOIICHH-
€M STUJICHOKCUJIHBIX K IMPOINWICHOKCUIHBIM 3BEHBbSIM U
MOJIEKYJIAPHOH  Maccoil  MPOIMJIEHOKCHIHOIo  OJoKa
(tabmn. 4). I'eneobpazyromue CBOHCTBA MOJOKCaMEPOB 3a-
BHUCAT OT UX MOJICKYJSIPHOW Macchbl TakKuM 00pa3oM, 4TO
MOJTUMEPHI ¢ OoJiee BHICOKON MOJIEKYJIIPHON Maccoil oka-
3BIBAIOT BBIPKEHHBIH Teneobpasyronmii s ekt mpu 0o-
Jiee HU3KUX KOHIEHTpaluax. B 3aBUCMOCTH OT CTpOeHuUs
OHHU TPOSIBIIIIOT CBOWCTBA rejieoOpa3oBaress B KOHIICH-
tpauu ot 0,5 10 20 %. Ilpu ncnoms3zoBaHMM KOMOWHA-
U HEKOTOPBIX MapoK MOJIOKCAMEPOB MOXKHO JAOOUTHCS
addexTa CHHEPTHH, KOTOPBIA YBETUYHUBAET CTAOUIIBHOCTh
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TOTOBOTO MPOAYKTA 33 CUeT 00pa30BaHMs CMEIIAHHBIX MH-
uenn [24, 27].

[omoxcaMeps! B 1ETOM XUMHUICCKH HHEPTHBI U, TAKUM
00pa3oM, yCTOWYMBBI K JOOABICHUIO APYTHMX BCIIOMOTa-
TENMBHBIX BEIIECTB. Peomormyeckre cBOHCTBa HEKOTOPBIX
nionokcamepoB (P 338, P 407) 3aBucsaT ot Temrieparypsi,
mogoOHOe Tereo0pa3oBaHIe HA3BIBACTCS TEPMOPEBEPCHB-
HBIM U, KaK IIPAaBUIIO, HAOIIOTACTCS B BOJHBIX PaCTBOPaX C
koHueHTpauuen 16 —30 %. PactBopsl mojokcamMepoB sB-
JIAIOTCS JKUIKUMH TIpu Temreparypax Hipke (4 —5 °C)
w Bbime 70 °C, HO 00pa3yloT BBICOKOTHMKCOTPOITHBIN
renb B uHTepBaje temneparyp ot 20 no 50 °C. Takum 06-
pa3oM BO3MOXKHBI 2 cItoco0a MOJy4YeHus Teel MoIoKca-
MEpOB — “X0NonHbIH” U “ropsumii”. [loxyueHHsie 2 cno-
cobamH rejid He JEMOHCTPHUPYIOT Pa3InUUi B BSI3KOCTH U
SIBISTFOTCSL 0OpaTuMbIMu. [Ipr HaHeCeHWH Ha KOXY Teln
MOJIOKCAMEPOB OKAa3bIBAIOTCS B ONPENCIICHHOW CTEICHU
TUNKAMA. VX JTAIKOCTE MOKET OBITh YMEHBILICHA ITyTEM
no0aBIeHNs SMOJTUEHTOB [24, 26]. B amepukanckoi dap-
MAaleBTUYECKOM MPOMBILUIEHHOCTH JaHHBIM rejeodpas3o-
BaTeJb LIUPOKO UCIIONIB3YETCS I MPUTOTOBIICHHS CTOMa-
TOJIOTMYECKUX TeJieil B KaueCTBE 3aryCTUTeNel OnojIacku-
Baresied i monoctu pra. PharmaGateway.net [29]
OTMEUAET, YTO JIEKapPCTBEHHbIE (POPMBI, TPUTOTOBIICHHBIE
Ha ocHoBe Poloxamer 407, MoryT o0naaarh IpOJIOHTHPO-
BaHHBIM 3(HeKTOM.

Cremyromasi rpynma rereo0pa3oBareseii — mpou3Bo-
HBIC KpeMHUsI. DTa rpymmna reseodpasoBareineil crocodbna
00pa3oBbIBaTh KaKk THIPO-, TAK U OJIEOTENIM, K HUM OTHO-
CSITCSI CHJIMKOHBI U OKCHJI KPEMHUSI.

Cunukonwl SBIAIOTCA KPEMHUHOPIaHUYECKUMU IIOJIH-
MEepaMu pa3IMYHOM KOHCUCTEHLUUH B 3aBUCHUMOCTH OT
CTCIICHU CINUBKA. B  (apmarieBTHYECKOl TEXHOIOTHU
MPUMEHSIOTCS CHIIMKOHBI B (popMe KpeMHHHOpraHude-
CKuX kujkocteil. braromapst oTcyTCTBUIO B CTPYKType
MOJIEKYJI XUMUUYECKH aKTUBHBIX IPYIII, CHJIMKOHBI XapaK-
TEPU3YIOTCSI BBICOKON XMMHUYECKOM MHEPTHOCTBIO U, KaK
CJICZICTBUE, BBICOKOW COBMECTUMOCTBIO C JIEKapCTBEHHbI-
MU 1 BCTIOMOT'aTeJIbHBIMU BEILIECTBAMU, U HE TIOIBEPIKEHBI
MUKpOOHOH koHTamuHauui [1, 3, 21, 28]. C Touku 3peHus
MOTPEOUTENLCKUX CBOMCTB T'€JM HAa OCHOBE CHJIMKOHOB
JIETKO HAHOCATCS U CMBIBAIOTCA, MPUAAIOT KOXKE OIYIIe-
HUE IIaJKOCTH M3-32 00pa30BaHUSI HA KOXKE TOHYAMIIINX
IUIEHOK, He 00IaJaroT JUIIKUMHA CBOMCTBaMH. B 3aBHCH-
MOCTH OT MapKH I'eJid Ha OCHOBE CHJIMKOHOB MOTYT 00Jia-
JIaTh WM He 001agaTh OKKIFO3UBHBIMHA CBOMCTBAMH. | M-
porenu Ha CUIIMKOHOBBIX OCHOBAX 00J1a/Iat0T BHICOKOM Ta-
POTIPOHHIIAEMOCTBIO TPU HWCIBITaHUM B 4amke [IsiiHa.

Tabnuua 4
CocTaBbl pa3JIMYHbIX MAPOK MOJIOKCcaMepoB [24]

Mapka monokcamepa CocraB nosjokcamepa (IMOJIUITHICHOKCHIHbIE
ZBSHLSI/BTPIHBHOKCI/IZ[HLIC ZBSHLSI)
P 124 21/14
P 188 30/120
P 237 39/156
P 338 56/224
P 408 57/196
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Puc. 3. Mogens “egg-box” [3].

OntuMaabHONW BS3KOCTBHIO OONANAIOT TN CHIIMKOHOB C
KOHIIeHTparuen 5 %. B 3aBHcHMOCTH OT MapKH U 0COOCH-
HOCTEH CTPOCHHS MOJMMepa MOXHO IOIydaTh Kak Oe3-
BOHBIC T'€JIN, COACPIKAIINC JII/IHO(l)I/IJ'ILHBIe BCUICCTBA, TaK
u rugporenu [30, 31].

Taxxe K COeTUHEHUSAM KPEMHUSI OTHOCSTCS AIPOCUIbL.
ABPOCHIT TIPE/ICTABIIACT COO0M TUOKCUT KPEMHHUS B (op-
M€ BBICOKOANCIIEPCHOTO MHUKPOHU3HUPOBAHHOTO ITOPOIIKA.
CyIecTByeT psii MapoK a’pocCHiia, Pa3lUYaloNIuXcs IO
BCJIMYMHE YACTbHON MOBEPXHOCTH, CTCIICHH TMAPO(UIb-
HOCTH, a TaKXe COJACPXKAHUIO JPYTruX BeliecTB. A3pocu-
Tl 00JTaJAI0T XOPOIIMMHU COPOLIMOHHBIMU CBOMCTBaMU 3a
CUET CBA3BIBAHMA MOJIEKYJl BOABI C CHJIAHOJIOBBIMU TPYII-
namu nonumepa. ['eneoOpazoBaHue B pacTBOpe adpocuiia
MIPOHMCXOAUT 33 CYET NMPHUCYTCTBUS CHIAHOJIOBBIX TPYIIIL,
KOTOpBIC CIIOCOOHBI 0OpPA30BBIBATh BOJAOPOJIHBIC CBSI3H C
JIPYTHMH CHJIAHOJIOBBIMHU TPYIIIIAMH, PACTBOPHUTEIIEM HITH
KOMITOHEHTaMH JIeKapcTBeHHOH (opmebl. [Ipu aucnepru-
pOBaHUU a’pocuia 3a c4eT (POpPMUPOBAHHS BOAOPOTHBIX
CBSI3EH MPOUCXOAUT BPEMEHHOE 00pa3oBaHUE TpexMep-
HOU IeJeBOM CTPYKTYpBI, HMPOSBILIOLIEH TUKCOTPOIHBIE
cBoiicTBa [3, 6, 32, 33]. Adpocuibl YIOOHBI B TEXHOJIOTH-
YECKOM IUIaHe — JUIsl OJIy4eHUs refis He TpeOyeTcs Harpe-
BaHMS, CTCIICHD BI3KOCTH JIETKO KOHTPOJIHPYETCS U BaPbH-
pyeTcs B MIMPOKOM JHarna3oHe. ['enn Ha OCHOBE adspociia
SIBISTFOTCSI TOMOTE€HHBIMU ¥ TIPO3PAYHBIMA. ADPOCHIT 3HA-
YUTENBHO 3aMEIIISIET BEICBOOOKACHHE AEHCTBYIOIIETO Be-
eCTBa U3 JISKAPCTBEHHOH (POpMBL. A3pocuiiconepKariue
reli 00JalaloT KOJUIOMIHOW CTaOUIIBHOCTHIO TP TTOBBI-

menHoi (10 40 °C), a Taxke BBICOKOH Temmeparype, co-
XpaHsst CBOIO KoHcucTeHImo gaxe npu 100 °C [32, 33].

Cpenu HaTypanbHBIX TeieoOpazoBaTenell 0COObI HWH-
TepeC MPEACTABILIIOT AIbITUHATHI M KapparuHaHBL

Anbeunamsl TPEACTABISIIOT COOOH CONMHM aXbIHHOBOM
KHCJIOTBI, U3BJIEKaeMOi 3 Oypoil BOIOPOCIH JJaMUHAPUU
SIMOHCKOM, OHU 00pa3ylOT refd B IIMPOKOM TUAra3oHe
BA3KOCTH, U MX BA3KOCTb OCTA€TCsl IOCTOSHHOW MPH TeM-
nepatype oT 20 1o 80 °C. TexHONIOTHYEeCKUM NperMyILie-
CTBOM TaKHX I'eJIeH SIBIISIETCS] OTCYTCTBUE HEOOXOAMMOCTH
HarpeBaHus Ul rereobpasoBanus. [enu anbruHaToB Qu-
3MYECKU Oe3BPEIHBI, OTHOCHTEIBHO KHUCIOTOYCTONYUBHI,
00J1a1at0T aHTUOAKTEpUAIbHBIM ACHCTBUEM, YTO TTIO3BOJIS-
€T OTKa3aTbCs OT BBEJCHHUS KOHCEPBAHTOB, a TAKXKE CMSIT-
YarOIUM U YBJIKHSIOIIAM JIEHCTBUEM NMPH HAHECEHUH Ha
koxy [30, 34]. TexHOMOTHYECKUMHU OCOOCHHOCTSAMU TIPH-
TOTOBJICHUS alIbTMHATHBIX T'eliei SIBISIOTCS cTaaus Haly-
XaHUS M HEOOXOIMMOCTh BBEICHHS CONEH KajbIIUs.
BsizkocTh reneit 3aBUCHT M OT CTENEHHM MOJUMEpPU3AINU
aJbrUHATa, HAaHOOJBIIYI0 BA3KOCTh UMEKOT TEJIU CO Cpell-
HEH M BBICOKOH cTemneHbto nojuMepu3anud (M.m. = 90 —
170 k/la). OnTHMaIbHBIME CTPYKTYPHO-MEXaHUYECKHUMU
cBolicTBamu obOmanarot 5 — 10 % renmu ambruHara HaTpus
[34, 35].

Kappacunanet — 310 TIpUpOIHbIE reaeoOpa3oBaTen,
MoJTyJaeMble Mpu mepepaboTke KPAaCHBIX MOPCKHX BOJIO-
pocieil. B 3aBucuMocTi OT MeTona mepepaboTKH ChIPbhS
MOJTYYAIOT 3 THIIA KapparnHAHOB: K, 1- H A-KapparnHaHBL
B ¢apmareBTHUCCKOW TEXHOJIOTHH MPEHMYIIECTBEHHO
UCIIONB3YIOT THIN 1-, TAK KaK K-KapparuHaHbel 00pasyroT
TBEpAbIC T'elH, He 00IaIatoye THOKCOTPOIHEH, a A-Kap-
paruHaHbI He CIIOCOOHKI K reneodpazoBanuto. [lpu coue-
TaHWU KapParuHaHOB Pa3IMYHBIX TUIIOB MOKHO ITOJyYaTh
reliy ¢ KeJlaeMoil Bs3kocThio. Ha OCHOBe KapparnHaHOB
MONYYaroT MPO3pavyHble, ACTHYHbIE, TEPMOOOpATUMBIE,
KHCJIOTOyCTOHuUMBBIE Teiu [36, 37].

Juist reneii anpruHaTa KaJibIys U 1-KapparnHaHOB ObLTa
Mpe/UIOKeHa MOJIeNlb  TejeoOpa3oBaHus, Has3bIBacMas
“egg-box” (puc. 3). MonnsuposaHHble KapOOKCHIBHBIE
IpyNIbl TaKUX Tesled CBA3aHbl KaTMOHAMU Kanbpuus. Ka-
THOHBI KOOPJIUHHUPYIOTCS B MPOMEKYTKAX CETMEHTOB II0-
JIMcaxapuaHbIX 1emnel [3, 6].

Enie omHMM MEpCHEKTUBHBIM TMOJUMEPOM, MPEACTaB-
JISIONIMM MHTEpPEC, SBISCTCS aMUHOTIIOKAH Xumosan. B
OOJIBIIIOM KOJIMYECTBE XWUTO3aH COJCPKHUTCS B TAHIUPAX
pakooOpa3HbIX, YTO MO3BOJISIET OTHOCUTH €T0 K Tejieodpa-
30BaTEISIM TIOJIFICAXaprUaaM XHBOTHOTO IPOMCXOMKICHHS.
buononmmep oOmagaer coOCTBeHHOW (hapMaKoIoruyie-
CKOM aKTHBHOCTBIO: XHUTO3aH CITOCOOCH TONAaBIATH (PHo-

TaGunuma 5

MapkHu U cBoiicTBa GEHTOHHTOB, TPOU3BOAUMBIX KomnaHnueii Brenntag (CILA) [5]

BenTonuts

Benbie OEHTOHUTHI

Mapka XUMHUECKHi cocTas, % Mapka XUMHUECKHii cocTas, %
Polargel 342 Si0, — 75,44 A1,0,— 17,28 Albagel Premium 4444 SiO, — 58-61 Al,0,—20-22
Polargel 364 Si0, — 75,76 Al,0, — 17,04 Albagel 4446 Si0, — 59-61 Al,0, —20-22

IBentonite 670
Bentonite 770

Si0, — 69,56 Al,O; — 20,69
Si0, — 69,56 AlL,O, — 20,69

Albagel Purified 4448 Si0, — 58-61 Al,O; —21-22
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P03, UCTIONB3YETCS B KAY4eCTBE TeMOCTATHKA, 00J1a1aeT pa-
HO3QKHUBJISIOIIUM JICUCTBUEM, CHIDKACT KOXKHBIC pas3lpa-
JKCHUs, ONKMCAHO TAaKXKe ero aHTUOaKTepHajIbHOE U
NpOTHUBOBOCHIANTUTENBHOE AelicTBue [33, 38, 39]. B kaue-
CTBE Tejeo0pa3oBaTesisi XUTO3aH MOXKET HCIOJIb30BATHCS
KaK WHIAWBHUIYAIbHO, TAaK ¥ B KOMOWHAIIUK C ATHUJICH A~
muHTeTpaaneratoM (JATA). Korstorar sTux BemiecTs 00-
pasyer CTaOWIbHBIC TelH, Y KOTOPBIX OOHApPYKHBACTCs
OoJsiee BBICOKAs DJICKTPOJIMTHAS U CHHUPTOBAsl COBMECTH-
MOCTh, YeM y TPOWU3BOMHBIX IIEIUTIONO3bI MM KapOome-
poB. Kpome Toro, renu ¢ koHbtoratom xuto3ana u S TA
CIOCOOCTBYIOT HU3KHAM TEMIIaM POCTa MUKPOOPTaHU3MOB
[40].

benmonumoesvie (cmekmumosvie) 2auHbl — TPUPOJ-
HOE CBIPhE CO CIIOKHBIM COCTABOM, OCHOBHBIM 3JICMEHTOM
KOTOPOTO SIBIISIFOTCSI OKCHJIBI ATFOMUHUSI U KpeMHHUs. beH-
TOHUTBI — PEAKUM INpPUMEpP HEOPraHUYECKUX BEIIECTB,
CIOCOOHBIX K HaOyXaHHWIO B BOJIE, M OTO CBOMCTBO JaeT
BO3MOXXHOCTh MX NMPHUMCHCHHS B TEXHOJIOTHH TMOTYYCHHUS
reneit [3, 5, 6]. BeHTOHHUTHI 00NANAIOT PAaHO3AKHUBIISIO-
IIMM JEUCTBHEM, Oiaromapsi YeMy 4acTo BXOJAT B COCTaB
JICKAPCTBEHHBIX U KOCMETHUYECKUX MPEIaparoB JJIsl HaHe-
CCHUsI Ha MOPAKCHHBIC U PA3JPAKCHHBIC YYACTKH KOXKH.
TexHOIOrNUYECKUM MMPEUMYIIECTBOM HCITOJIb30BAHU 6eH—
TOHUTOBBIX IJIMH B KQUECTBE Teieo0pa3oBaTescii ABIseTcs
BBICOKasi CTa0OMIILHOCTh TOTOBBIX JICKAPCTBEHHBIX (OPM,
KpOME TOT0, OCHTOHUTHI XUMHUYECKN WHIU(PPEPCHTHBI U
00J1afiatoT BBICOKON aJCOpOLIMOHHON aKkTHBHOCTHIO. Ha
POCCHICKOM PBIHKE OJHUM W3 MOCTABIIMKOB OCHTOHHTOB
Uit apMaruu  SIBISETCST  aMEpPHKAHCKash KOMITaHHUS
Brenntag (tabm. 5).

Mapku OEHTOHHUTOB OTIIHYAIOTCS IO XUMHUYECKOMY CO-
CTaBy W, KaK CJIEJCTBHE, TEXHOJIOTMYCCKHUM CBOHCTBAM.
Bce mnpousBoaumbie kommanueil Brenntag OeHTOHHTHI
AMEIOT TenovyHyto peakiuio cpeasl (pH 9 — 10,5). Tenn
Ha OCHOBE CMEKTHTOBBIX IVIMH 00JIaIal0T BEICOKOW THKCO-
Tponued U Bs3KocTblo B JuanazoHe or 8 —30«klla u
40 — 200 xI[Ta. MuHMMaNTBEHOM KOHIIGHTpAIKEH reseo0pa-
30BaHMs IPOM3BOAUTENb Ha3bIBaeT 2 % [35, 6]. Ilo npyrum
JIAaHHBIM, B KOHIIEHTpau# J10 10 % OEHTOHUTBI CIIOCOOHBI
mume 00pa3oBbIBaTh cycneH3ud. [eneoOpazoBaHue xa-
paKkTepHO IJIsl PacTBOPOB OEHTOHUTOB C KOHLIEHTpAaLUeH
50 — 60 % [33, 39]. ['enmu Ha OCHOBE OEHTOHWTOB TIOJTyYa-
I0T C MpeaBapUTeNbHBIM HaOyXaHHEM IoIUMepa B Tede-
Hue 24 4. JIns ynydlieHus: pacCTBOPEHUS U JUCIIEPrUpOBa-
HUSI OEHTOHHTA JJIS IPUTOTOBJICHUS TNl peKOMEHIyeT-
Csl WCIOJIb30BaTh TOPSUYYH BOAY U TepeMEIlIMBaHHE.
VIIy4dIIeHUIO AUCTIEPTUPOBAHUS CIIOCOOCTBYET TAaKXKe J10-
OaBieHHE OKCUIOB MarHus U IIMHKA.

CMEKTHHOBBIEC TIIMHBI YaCTO UCTIONB3YIOTCS IJIS TIOITY-
YEeHUs HENPO3PauHbIX Iesied B IPOIYKTaX, TAKUX Kak 3y0-
HBI€ [1ACThI, JIOCHOHBI JUIA 3arapa, Apyrue KoCMeTH4YeCKHue
IPOLYKTHI [41].

JUTEPATYPA

1. C. A. Kenuk (pen.), [lonumepul ons papmayesmuueckoti mex-
nonoeuu, Mocksa (2011), cc. 150 — 500.

Xumuko-papmanesTuyecknii xypHaia. Tom 49, Ne 9, 2015

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.

20.

21.

22.

23.
24.

25.

. U. M. IlepueB (pen.), @apmayesmuueckue u Ouonrocuveckue
acnexmol mazeti, HOAY: 3omoteie crpanuisl, Xapbkos (2003),
cc. 50 - 175.

. Shayne Cox Gad, Pharmaceutical Manufacturing Handbook
Production and Processes North Carolina, John Wiley & Sons
Inc. Publication, New Jersey, USA (2008), pp. 48 — 96.

. Marepuans npesenrauuu komnanun FMC BioPolymer, Algi-
nates (2011); URL: http: // www.fmcbiopolymer.com (mata 00-
pamenus 14.06.2014).

. Bentonite. Brenntag. Texunueckas nngopmanums. URL: http: /
www.brenntagspecialties.com / en / pages / Markets_Industries-
Served / Pharmaceuticals / Bentonite / index.html (zata o6pa-
uienus 16.06.2014).

. J. Swarbrik, Encyclopedia of Pharmaceutical Technology, Third
Edytion, Vol. 1, New York (2007), pp. 1875 — 1890.

. C. Tpodumos, Ashland Speciality Ingridients, Mamepuanvl ce-
munapa XV Meswcoynapoonoii svicmasku “Pharmtech — mexto-
noeuu Gapmayesmuuecrkoi undycmpuu”, 25-28 nHos0ops 2013
rona, Mockgsa (2013); URL: http: / www.pharmtech-expo.ru /
ru-RU / events / seminary-kompanii-uchastnikov.aspx (zara 00-
pamenns 21.12.2013).

. J. Shokri, K. Adibkia, Application of Cellulose and Cellulose
Derivatives in Pharm. Industr., Dr. Theo G.M. Van De Ven
(eds.), InTech, DOI: 10.5772/55178. URL: http://www.intecho-
pen.com/books/cellulose-medical-phar-maceutical-and-electronic-
applications/application-of-cellulose- and-cellulose-derivatives-
in-pharmaceutical-industries (zata ooparenus 13.10.2014).

. J. Rojas, & V. Kumar, Int. J. Pharmaceut., 416(1) (15 Septem-

ber), 120 — 128 (2011).

Dr. Sarfaraz, K. Niazi, Handbook of Pharmaceutical Manufac-

turing Formulations, P. 11, Formulations of Semisolid Drugs,

CRC Press LLC, Boca Raton, Florida, USA(2004), p. 168.

Loyd V. Allen, Jr., Howard C. Ansel, Ansel’s Pharmaceutical

Dosage Forms and Drug Delivery Systems, Tenth Edition, 2014

by Lippincott Williams & Wilkins, a Wolters Kluwer business,

Kluwer business, Philadelphia, USA (2014), ISBN

978-1-4511-8876-9, p. 323.

Mamepuaner npesenmayuu oucmpubvromopa xomnanuu Lubri-

zol Topeosoeo doma “Bux”, (2014); URL: http: // www.lubri-

zol.com (nara obpamuienus 28.05.2014).

Mamepuaner npesenmayuu oucmpubviomopa komnanuu Lubri-

zol, @apmayesmuueckue nonumepsvi 0N HCUOKUX U NOTYHCUO-

xux nexapcmeennvix ¢popm (2011); URL: http: // www.lubri-

zol.com (nara obpamuenus 15.05.2014).

Guru Betageri, Sunil Prabhu, Encyclopedia of Pharmaceutical

Technology, Third Edition, New York, London (2006),

pp. 1242 — 1256.

M. Rabiskova, M. Vitkova, M. Kuna, et al., Ceska Slov Farm.,

53(6), 300 — 303 (2004).

S. Anlar, Y. Capan, A. Hincal, Pharmazie, 48(4), 285 — 287

(1993).

European Pharmacopoeia, 7.0 ed. (2010), pp. 1581 — 1583.

British Pharmacopoeia. London (2009), p. 8218.

Pharmacopeia of the United State, USP 35 (2012),

pp. 1187 —1194.

A. 5. Mankun, A. WU. HcaeB, Peonocus: konyenyuu, memoool,

npunooicenus,  Ilpodeccns,  Cankr-IlerepOypr  (2010),

cc. 53 —478.

A. F. Davis, R. J. Gyurik, J. Hadgraft, et al., in: Dermatological

and transdermal formulations, Walter K. A. (ed.), Dekker, New

York (2002), pp. 271 —317.

Ravichandran Mahalingam, Xiaoling Li, Bhaskara R. Jasti, Se-

misolid Dosages: Ointments, Creams, and Gels. Pharmaceuti-

cal manufacturing. Production and Processes, John Wiley &

Sons, Inc., Publication, New Jersey, USA (2008) 267 — 313.

T. Henning, Pharm.&Chem., Juny, 57 — 59 (2002).

H. A. Illarosa, E.II. Mockanesa, C.B. Korenesuesa u np.,

Pasp. u pee. JIC, 4 (5), 58 — 60 (2013).

[Marent Poccuiickoit @eneparnmu RU 2250101, Mailor Pharma-

ceutical Limited (GB), WO 01 / 64187 (2001).

45



26.

27.

28.

29.

30.

31.

32.

T. Agnese, F. Bang, T. Cech u ap., @apm. ompacne, 5(40), 110 —
112 (2013).

The Chemical Company BASF.Kolliphor HS, P; Texunueckas
nadopmanus. Pharma Ingridients & Services. (2012). URL:
http: // www.basf.ru / ecp2 / RussianFederation / ru / brand /
KOLLIPHOR (nara obpamenus 14.09.2014).

Hitesh R. Patel, Rakesh P. Patel, M. M. Patel, Int. J. Pharm.
Res., 1(2), 299 — 303 (2009).

Gilles Dumortier, Jean Louis Grossiord, Florence, Agnely Jean
Claude, Jun 27 (2006). URL: http: // pharmagateway.net / Artic-
lePage.aspx?doi=10.1007 / s11095-006-9104-4 (nara oGparie-
Hus 13.09.2014).

C. Sene, D. Neun, L. Tann-Sien-Hee, The Silky Touch Products
Family from Dow Corning, DowCorning Printing, Midland,
USA (2009), p. 13.31.

CHIMKOHBI B MEJUIIMHCKUX PUMEHEHHSX: MaTepHaIIbl CeMUHA-
pa XV MexnayHaponHoi BeicTaBku “‘Pharmtech — TexHomoruu
(hapmanesTryeckoir nHAyCcTpUN”, 25 — 28 HOs10ps 2013 rona,
Mocksa (2013); Dow Corning, URL: http: / www.pharm-
tech-expo.ru / ru-RU / events / seminary-kompanii-uchastni-
kov.aspx (nara oopamenus 12.12.2013).

Heather A. E. Benson, Adam C. Watkinson, Topical and Trans-
dermal Drug Delivery: Principles and Practice, A John Wi-
ley&Sons Inc. Publication, New Jersey, USA (2012), p. 464.

33

34.

35.

36.

37.

39.

40.
41.

. D. Labarre, G. Ponchel, Ch. Vauthier, Biomedical and Pharma-
ceutical Polymers, France, Pharmaceutical Pr, London, UK

(2010), p. 176.
Kurt I. Draget, O. Smidrod, G. Skjak-Braek, Alginates from Al-

gae, WILEY-VCH Verlag GmbH&Co, Weinheim (2005).
JI. C. bonbmaxosa, E. B. JlurBunoBa, H. J[. Kmypuna u np.,

Coep. npodn. nayku u obpazos., Ne 6, (2012). URL: http: // sci-
ence-education.ru / 106-8024 (nara oopamienus: 12.02.2014).
FMC BioPolymer Texumueckas uH(pOpManus 0 MPOTYKIUH
xommann FMC Marine Colloids™ Kapparunan. (2010). URL:
http: // www.fmcbiopolymer.com / Portals / Pharm / Content /
Docs / carrageenanmsds.pdf (nara ob6pamenus 19.04.2014).

J. Necas, L. Bartosikova, Vet. Med., 58 (4), 187 — 205 (2013).

. A. W. CauBkun, B. JI. Jlanenko, A. I1. Ap3zamacues u ap., Be-
cmuux BI'Y. Cep.: Xumus, 6uonocus, papmayus, Ne 2, 73 — 87
(2005).

A. Lopez-Galindo, C. Viseras, P. Cerezo, Applied Clay Sci., 36,
51 -63, (2007).

R. Daniels, Pharmazeut. Zeitung, Ne 43,29 — 32 (2002).

S. O. Obaje, J. I. Omada and U. A. Dambeatta, Int. J. Sci. Tech-

nol., 4(5), 264 — 270 (2013).
Tloctynuna 22.09.15

A REVIEW OF MODERN GEL-FORMING AGENTS IN TECHNOLOGY
OF DOSAGE FORMS

M. N. Anurova, E. O. Bakhrushina*, and N. B. Demina

1. M. Sechenov First Moscow State Medical University, Moscow, 119991 Russia.

* e-mail: bachrauschenh@mail.ru

This review article considers general principles of classification of gel-forming agents, their characteristics, properties, production technology, and the mec-
hanism of gelation for the main groups of polymers used in the technology of medicinal forms (cellulose derivatives, carbopols, polyerthylene oxides, silico-
nes, poloxamers, alginates, bentonite clays and chitosan). These data allow competent choice of polymers for drug development in the pharmaceutical form
of gels. The necessity of individual approach in developing drug formulations with regard to physicochemical, biopharmaceutical and technological properti-
es of excipients is emphasized.

Keywords: gel-forming agents; classification; characteristics; applications; gel technology.
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