DOI: 10.30906/0023-1134-2022-56-9-51-58
© KonnekTtns aBTopoB, 2022

E. B. BnbiHckas'?, B. 1. BuHozpados', C. B. Tuwkos', C. H. CycnuHa®,
K. B. Anekceesg'’

COBPEMEHHbIE NMoaxonbl B OBJTACTU MONYYEHUA
OJNIOTUPYIOLLUUX NEKAPCTBEHHbLIX ®OPM (OB30P)

' ®FAQY BO “Poccuiickuii yHuBepcuTeT Apyx6bl Hapodos”, Poccusi, 117198, Mockea,

yn. Muknyxo-Maknas, 6.

2 OrBHY “HUM dapmakonorum nmenn B. B. 3akycosa”, Poccus, 125315, Mocksa, bantuickas, 8.
* e-mail: vladim.vinogradoff2013@gmail.com

[TnaBaromue, nnu Qrorupyromue aekapcteenHbie hopmel (DJID) npeacranstor coboi pa3HOBUIHOCTH
TacTPOPETEHTUBHBIX CHCTEM JOCTAaBKH JIGKAPCTBEHHBIX CPEICTB, OOCCHEUMBAIOIIMX HAIPABICHHBINH
TpaHCcHopT (hapMaleBTHYSCKUX CyOCTAaHIMIT B BEPXHUE OT/EIIbI KENYI0UHO-KUILIEYHOTO TpakTa. B crarbe
npeaokena knaccudukarms OJID, B COOTBETCTBIM ¢ KOTOPOI MPEICTaBICH 0030 MOAXO0B K JOCTHKE-
HHIO (JIOTAlMK U3 OMyOIMKOBaHHBIX paboT MO JaHHO TeMaruke. ONUCaHbI IABAIOIIHE JICKAPCTBEHHBIS
npernaparsl, IPUCYTCTBYIOIIHE HAa PhIHKE, 1 KOHIEIINH, HCIIONB3YEMbIE TS X CO3AaHus. Boiienensl pas-
JIMYHBIC APAMETPbI M (GaKTOPbI, BIHUAIONIHE HA 3G (YEKTHBHOCTD JICKAPCTBEHHBIX (JOPM TAaHHOTO THIIA, KO-
TOpbIe HEOOXOMMO YUHTBIBATH IIPU pa3pabOTKe PELENnTyp, a TAKKe MPOOIeMbl, ¢ KOTOPHIMU MO3BOJISIET
CIIPAaBUTBCS OMMCAHHBIN MOAXOMA K racTpopeTeHIMu. [IpeacTaBIeHb! MOIb3yIOIHIecs yCIeXOM B HACTOSI-
1Iee BpeMsi M TIEPCIIeKTUBHBIE B Oy/yIeM HarpaBienus paspaborku OJID.

KaroueBble ciioBa: TaCTPOPETCHTHUBHBIC CUCTEMBI JOCTAaBKU JICKAPCTBCHHBIX BCIICCTB, (bJ'IOTpr}OH_[I/Ie
JICKapCTBEHHBIC (bOpMBI; TIEpOpAJIbHBIC JICKAPCTBECHHBIC (bOpMLI; 6HOZ[OCTyHHOCTL; MOI[I/I(;I)I/ILII/IpOBaHHOC

BBICBOOOXKICHHUE.

[epopanpHblid CIIOCOO TPUMEHEHUS JICKAPCTBCHHBIX
cpeacts (JIC) sBnsercss Hanbosee MOMYASPHBIM U Ipel-
MIOYTUTEJIBHBIM CPEIH MMAIUEHTOB, a JIGKapCTBEHHbIE POp-
MbI (JID) 1715t MCTIONB30BaHUS per 0S IUPOKO MPEACTaBiIe-
HBl Ha pBIHKE OJlarofapsi TaKUM CBOMCTBaM, KakK HKOHO-
MHUYHOCTh  TPOHM3BOACTBA, VyAOOCTBO XpaHCHHA U
TpancnoptupoBku [1]. Tem He MeHee, BO3SMOXHOCTH MPH-
MEHEHUS IepOPaIbHBIX JIEKapCTBEHHBIX Tpernaparos (JIIT)
CTaJIKUBAIOTCSI C (PH3HOIOTHYCCKUMH OTPAaHHICHUSIMH,
CBSI3AHHBIMH C Pa0OTOH KEITyIOYHO-KHUIIEIHOTO TPaKTa
(KKT) u BnustomuMu Ha OMOJOCTYITHOCTh U CTaOMIIb-
HOCTb (hapmarnepTuueckux cyocranuuii (PC). Cpenu nan-
HBIX ()aKTOPOB MOXKHO BBIAETUTH HEOJHOPOIAHOCTh TAKUX
napamMeTpoB Kak: 3HadeHus pH cpenpl, BcachlBaHUS Ha
npotsikernn Beero XKKT, miomaamn moBepXxHOCTH U 9H3H-
Matudeckoil aktuBHOCTH [2]. JI® co cTaHmapTHBIM BHI-
CBOOOXK/IEHMEM HE HMEIT BO3MOXXHOCTH IIPEOA0JIETh
BIMSIHUE BCEX YIMOMSHYTHIX BO3IEHCTBHH, YTO MOXET
MPUBOIUTH K HeronHoi abcopOuun @C. HecnocoOHOCTH
nogo6HbIX JID u3bexars 3¢h(HexToB nepedncineHHbIx (hak-
TOPOB BJICUET 32 cO0OM Pa3pabOTKy racTPOPETCHTUBHBIX
cucreM noctasku JIC, mpeaHazHaYeHHBIX AT obecrede-
HUSI KOHTpOJHpyeMoro BeicBOOOKAeHUST PC B BEpXHHX
oraenax JXKT B TeueHuwe 3a7aHHOTO TMEPHOAAa BPEMEHHU
[2, 3]. Takoii MOIX0/T TO3BOJSIET CHU3UTH TIOTEPH U TIPOU3-
BOJIUTH HAllpPaBJIEHHYIO JOCTaBKY MECTHO JEHCTBYIOLIUX
JIC, a Taxke yuutbiBath Npu paspadorke JID dakrops
BO3ICUCTBUSI, XapaKTEPHBIE TOJIBKO M KeTyaKa.

Ha naHHBI MOMEHT M3BECTHO HECKOJIBKO Pa3IHYHBIX
CTpaTeruii JOCTHKEHUSI TaCTPOPETCHIIMH, TAaKUX KaK MYy-
KOaJre3usi, BoIcoKasi mioTHocTh JID, yBenuuenue JIO B
pa3Mmepax, MOJIyYeHHe CBEPXIOPHUCTHIX THIPOTENeH, UC-
MTOJTH30BAHUE IKCTPAKOPIIOPATBFHBIX MAarHUTOB, pa3padoT-
ka padt-popmupyromux u 1wraBatonmx JI®. Cosznanue
¢motupyromux cucreM goctaBku JIC, cocoOHBIX ymep-
JKUBATHCSI HA MMOBEPXHOCTU COIEPIKUMOTIO KEeJylKa, B Ha-
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CTOSIIITT MOMEHT SIBJISIETCSI CAMBIM aKTHBHO HM3y4acMbIM
nozrxozom [ 1, 4].

enpto manHOTO 0030pa SIBIISIETCS aHANW3 JIAHHBIX B
o0nacTi  pa3pabOTKU  (PIOTUPYIOIIUX JIEKAPCTBEHHBIX
tdbopm (DJID), xnaccupukanuy 1 NPUMEHEHHH TOAXOI0B
K JIocTikeHuto ¢uiotanuu, ornmcanue JIII, momyueHHBIX
Ha OCHOBE ONHCHIBAEMOW KOHIICIIINH, MPUCYTCTBYIOIINX
Ha (hapMaleBTUIECKOM PHIHKE, U BEISIBJICHHUE MTEPCIICKTHB-
HBIX HaMpPaBJICHUN JaTbHEUIINX UCCIIECIOBAHUN.

Ocooennoctu @JID Kak cCHCTEM JOCTABKH

®DJID — cucrems! gocrasku JIC, 0ObeMHAas IIJIOTHOCTD
KOTOPBIX M3HAYaJIbHO HUXKE IUIOTHOCTH COAEPKUMOTO XKe-
aynka (1,004 r/cm?) wnmu cHmskaeTes 10 HeoOXOAUMOI To-
clie preMa BHYTPh, YTO TMO3BOJISIET UM YIEP)KUBATHCS Ha
MMOBEPXHOCTH, H30eras TeM CaMbIM 3BAaKyallu{ U3 XKeTyIKa
B Hmwxuue ornensl JKKT.

OcHoBHas 3aja4a, crodulas IHepel HCCIeNoBaTeIsIMU
Ipu pa3pabOTKE TaCTPOPETEHTUBHBIX CHCTEM, — YBEJIH-
YyeHHue BpeMeHU HaxoxjaeHus JID B kemyake, crocoOCT-
ByHOIIEe MOBBIICHUIO abcopOumu 1 OuogoctynHoctd OC
[1, 5]. IIpu coBMECTHOM HCTIOIB30BAHUH C TEXHOIOTHSIMHU
MIPOJIOHTUPOBAHHOTO ~ BBICBOOOXKICHUS  (DIOTHPYIOIIHE
CHCTEMBI CHIDKAIOT CHITY KolieOanuii koHneHrpamu OC B
I1a3Me U 00eCreynBaoT CHUYKEHUE 3aBUCIMOCTH BBICBO-
O0IeHNs OT BIUSHUA (DAKTOPOB, CBSI3AHHBIX C PAOOTOM
XKKT [6]. Kpome Toro, cBOWCTBO (prioTamuu Mo3BOJISIET
OCYILECTBIIATh HAIIPaBIEHHY0 10cTaBKy JIC B XKemyok U
BEPXHIOIO 4aCTh TOHKOT'O KUIIEYHUKA.

Hcxons u3 mpenHa3zHaueHHsi onucbiBaeMbix JID, mo-
MyCTHUMO C(HOPMYITHUPOBAThH CIETYIOIINE OCHOBHBIE TPEOO-
BaHMA K (JIOTUPYIOIUM CHCTEMaM:

e BpeMs 33JIePKKH B JKEJTYJIKE JOJKHO COOTBETCTBOBATH

KJIIMHHYECKOW HEOOXOIMMOCTH;
® MPONOJDKUTENbHOE Bpems pacTBopeHus JID, nocrarou-

HOE JIJIsl TOTO YTOOBI CIYXUTh pe3epByapoM DOC;
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e crocoOHOCT JIC pacTBOPSTHCS M BCACHIBATHCS B JKe-
JIyZIKE WM B BEpXHEH 4acTU TOHKOI'O KMILIEYHUKA;

e orcyrcTBHE BiIuAHUA JID Ha MOTOPHKY JKellyaka U co-
CTOSTHUE CIIM3MCTOW OOOJIOUKH, a TaKXKe JPYTHX HEXKe-
JaTenbHbIX 3(P(PEKTOB;

e mpuemiieMblii pazmep JI® s mepopanbHOro npuema
[5].

CrienuuuecKkuM CBOHCTBOM raCTPOPETSHTHBHBIX CHC-
TEM sBJIAETCS HarpasiieHHas noctaBka JIC B kenynok u
BEPXHIOIO 4acTh TOHKOI'O KHILIEUHHUKA, ITO3BOJISIOIIAs pe-
mark MpooJieMbl B 001acTH (hapMareBTHIeCKOi pa3paboT-
KH, CBSI3aHHBIE C TAaKUMHU 0coOeHHOCTSIMUA DC, Kak:
® y3KO€ “OKHO BCachIBaHU B JKeIylKe U B BEpXHEH vac-

TH TOHKOTO KMILIEYHHKA;

e pH-3aBucHMOE BcachlBaHUE B KEIYIKE;

e HEOOXOIMMOCTh MECTHOTO JICHCTBHUS B JKEITyIKE B TeUe-
HUE 3aJJaHHOTO BPEMEHU;

® HEeCTaOMJIBHOCTh B KUILICUHUKE;

e UTENbHOCTh pacTBopeHuss dPC mpu BBHICOKOM 3Haue-
Huu pH;

e yckopeHHoe BcacbiBanue B JXKKT;

® HU3Kas BCACHIBAEMOCTH B KHIIEUHUKE [2, 3, 7].

B Tabn. 1 npencrasnensl pacrpocrpaneHnbie JIIT, ms
KOTOPBIX JIaHHBIC OTPAHWYCHHUS JETAFOT MEPCIEKTUBHON
pa3paboTKy CHUCTEM, 3aJIePKUBAIOIIUXCS B )KEITYIKE, B TOM
qucite (PIOTHPYIOIIHX.

Pazpabotka JIIT B Buyie DJID umeeT orpanuueHus st
JIC, obnamaronux yiableporeHHbIM 3(PEKTOM, TAKHX KaK
HIIBII, a Takke HEe UMEET MPAKTUYECKOTO 3HAYCHUS IS
@®C, HecTaObUNBHBIX TIpH HU3KOM pH (3puTpomunuH), Bea-
CBIBAIOIIMXCA B TOJICTOM KHUILIEUHUKE (KOPTUKOCTEPOIbI) U
WCTIBITHIBAIOIINX 3HAYUTEIBHOE BIMSIHUE OT AP eKTa mep-
BOTO poxokAeHus (Hudenumnun) [4, 7].

Ha s¢dextrBHOCTS DIID 0Ka3BIBAIOT BIMAHHE (PAKTOPHI,
CBsI3aHHBIE cO cBoiicTBamu JID, muTaHNEM U AIIMEHTOM.

®daxTopsl, CBs3aHHbIE cO cBolicTBamu JID:

e Pa3mep yacTull: B XKeJIyJIKe 3aJepKUBAIOTCS HellepeBa-
PEHHbIE YacTULbl pa3MepoM OT 1 —2 MM, oaHako yna-
JISITBCSL MOTYT M uyacTuibl Oombiie 7 MMm. Kpome Toro,
YUUTBIBACTCS Pa3Mep MIIOPHIECKOro cuHKTEpa —
ero auametp B cpenHeMm 12,8 + 7,0 MM, COOTBETCTBEH-
HO, peKoMeHAyeMbIi pasmep JID momkeH ObITH Ooree
15-20mm [8, 9].

e [[0THOCTB: JKEITYIOUYHBIA COK UMEET IIJIOTHOCTH B IIpe-
nenax ot 1,001 go 1,004 r/cm®. st ynepxanus JIO Ha

Mpumepst JIC, mogxoasimux Jisi HCN0JIb30BaHus B OJID

MOBEPXHOCTH 3HAYCHHE OTHOLICHHS € Macchl K 00be-
MY JOJDKHO OBITh MEHbIIIE yKa3aHHoro [10].

[Mpounocts: JIO nocne HaOyxaHUs ¥ MOTIOMICHUS KUJI-
KOCTH JIOJDKHA 00JIajaTh TBEPJOCTHIO BBIIIC MM PaB-
Hoii 1,89 H nnst mpenoTBpalienus pa3pyueHus MaTpu-
LBl IEPUCTAIBTHKOM sxkemynka [11].
®daKTophl, CBI3aHHBIC C TUTAHUEM:

Hanmaue enpr B Kemyake (COCTOSTHIE TOTOA UITH CHITO-
CTH): HENepeBapuBaeMble TBEp/Ible BELLECTBA, BKIIIOYAs
niepopasibHbie JID, BBIBOAATCS M3 JKETyAKa HATOLIAK
MIOCPEICTBOM 0CO0Oro IUKIA 3IEKTPOMEXaHUYECKON
AKTUBHOCTH, M3BECTHOTO KaK MEXITUIIEBAPUTEIbHBIN
MUTPUPYIOIINNA MHOAJIEKTPUUIECKUN KoMmIuiekc. Jlan-
HBIH UK COCTOUT U3 4 (a3 — B TpeTheit (asze, compo-
BOXKJIAIOLIEICS] BBICOKOW MOTOPHOM aKTUBHOCTBIO, IPO-
UCXOAUT BCIUIECK IEPUCTAJIBTUUECKUX COKpalEHUMH,
YAAISIONIMX HellepeBaprBaeMble TBEp/Ible BEIIeCTBA U3
xenynka. B cocrosiHum ronona ¢dasza 3 moBropsieTcs Ka-
xkpie 80 — 120 muH [8]. YBenuueHne 9acTOThl MUTAHUS
[0 CPaBHEHHIO C OJHOKPATHBIM MPUEMOM MHUIIH TPO-
JuieBaeT Oosee yeM Ha 400 MHH BpeMs HaXOXKICHHS
nasaroreit JI® B xemyake [12].

CocTaB MUILK: HAJIMYUE B paldoHe OONBILIOro couep-
JKAHUS )KUPOB 1 OCJKOB YBEIMYHMBACT €€ BPEMs HaXO0XK-
nenust B xenynake ¢ 4 mo 10 u [12]. Kpome Toro, mpu-
CYTCTBHE B MPOIYKTAX MUTAHHS KUPHBIX KUCIOT U UX
COJIE yMEHbBIIAeT CKOPOCTh ONOPOKHEHUS JKEIylKa,
MIPOJIOHTUpyYs TeM caMbIM npeObiBanue JIIT B HEoOxo-
numoM yuactke JKKT. Taxxe npuem HenepeBapuBae-
MBIX HOJIMMEPOB, TAKUX KaK: LEJIII0I03a, KpaxMall, Mo-
TUACKCTpo3a, padduHo3a, MOKET H3MEHUTH MOTOPUKY
JKEITyIKa, CHIXKAsi CKOPOCTh €ro onopokHeHus [12].
@DaKTopsl, CBI3aHHbIE C NALIUEHTOM:

[Ton: kak MpaBuUJIO, ONIOPOKHEHHUE KEyIKa Y KEeHIIHH
(4,6 £ 1,2 9) mpoUCXOAUT MEJICHHEE, YeM Y MY>KUHUH
(3,4 £0,6 4), HE3aBHCUMO OT Beca, POCTa, IUIONIAU
TeJla ¥ TOPMOHAIBHBIX 0cobeHHocTew [12, 13].
[Tonoxkenue Tena: B BEpTUKAIbHOM MosiokeHnn OJID ¢
MEHbIIIEH BEPOSTHOCTHIO OTHOCHUTEIILHO TOPHU3OHTAIb-
HOTO (HAIpUMEp, B COCTOSIHMH CHA) MOTYT OBITH TOJ-
BEPrHYTHI yIAIEHHIO U3 sxenynka [12].

Bospacr: monu crapuie 70 1eT UMErOT OONBIIYIO TPo-
JIOJDKUATENLHOCTD TipeObiBanus JID B xemynke [12].
[Ipumenenne JIII, BO3OEHCTBYIOIIMX HAa MOTOPHUKY
KKT (aHTHXONHHEPTHYECKUX (aTPOMHH), OIMHOHJIBI

Tabnuma 1

Ocobennoctu ®C

IIpumep

V3Kkoe “OKHO BcachIBaHHS

JleBonomna, pypocemun, pudodaaBuH, nperadaiH, TUIOCTa30l, HUTPO(QYpPAHTOHH,
AIMKIIOBUD

pH-3aBI/ICI/IMO€ BcaceiBanue OC B JKCITYIKC

Dypocemu1, IUHHAPU3UH, O(IIOKCALIMH

Heob6xoaumMocTh MECTHOTO CHCTBHS B JKEITY/IKE

MuzonpocTosn, MeTpOHHIA30]1, PAHUTUANH, AMOKCULIWIUINH, aHTALUAHBIE CPECTBA,
AHTHOUOTHUKH MECTHOTO JACHCTBUS

HecrabunpHocTh @C B KHIIICUHUKE

Kanrtonpuii, paHUTHMH, METPOHKIA30I1, BepanaMuil

MemenHoe pactBopenue OC mpu BoicokoM 3HaueHnu pH | [lnazenam, Bepanamui

Ouens ObicTpoe BeackiBanue PC B XKKT

MeTpOHI/II[a30.II, TCTPAUKINH

Hwuskoe BcacbiBanne @C B KMIIICUHHUKE

Arenonod, nadgyTuanH
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DroTHpYIONIHE CKAPCTBEHHEIE (hopMBI

Y
KnaccuuKaims Ha OCHOBE XapaKTEPHCTHK TOTOBOI

y
KnaccudHKalma Ha OCHOBE TEXHONOTHYECKHX

NeKapcTBeHHOH dopMBl ocobeHHOCTell MOMyUeHNS NeKapcTBeHHON hopMbl
B A T
ITo u3 : P CHUTBI BCTUTBITHA Ilo Tamy nekapcTBenHoil dopmsl Ilo noaxonam k aocTiDKeHHIO dnoTammK
Tun | - cHa BCNILITHA ¢ TeUEHHEM BPEMEHH Texuonor K nomyye
> yMeHBIIaETCS > Talinercn > ¢uoTHPYIOIMX CHCTEM JOCTABKH ¢ HIHAYATEHO
HH3K0 MIOTHOCTRIO
Tun 2 - cina BCIVIBITHA © TeYeHHEM BPeMeHH He K
E HIMEHAETER K o —> HHKopnopHpOBAHHHE BOITYXA
Tun 3 - cia BCIVIBITHA © TEYCHHEM BPEMEHH
B BO3pacTaeT > Mtk ¥ Boagymnas nonocts
_’Tlﬂ'[ 4 - CILTA BCIUTLITIA CHAYATA BOIpacTaeT, 3atem| [ | Ty Bhicokas
yOriBaeT F
Tun 5 - cHna BCNMILITHA ¢ TeHUeHHEM BPEeMeHH Tp HBIX BEIECTB ©
L»{ ocracTes NOCTOAHHOI, @ 3aTeM HEIHAUHTETLHO —> Teanersa —> B ——
YMEHBIIAETCA
Ly U uacTHI
ITo uncmy KOMIOHEHTOB, OGPaTYIONIHNX CHCTEMY
TexuonorndeckHe NOIXOIH K NOMYUEHHIO
ONHOKOMIOHEHTHEE “»  (UIOTHPYIOIHX CHCTEM JOCTABKH, IUIOTHOCTD
KOTOPBIX YMEHE nocie BHYTPB
MHOroKOMIOHEHTHBIE O
H pHp I
BelIeCTB
T'azooGpa 33 CHET P
lazo06p 3a cqeT p
Netydeil KHAKOCTH
Knaccuduxanus GJIO.
(KoIleWH), MPOKMHETUKHU (METOKIIONIPAMU/, IM3apHa)), HOE  BBIPAKCHHE  BO3JCHCTBUS, TpeOyemoro  Juis

BJIMSCT HA JJIMTCIIBHOCTD HpCGLIBaHI/IH JI® B KCITYAKE.

Kanaccupukanusa OJID

Knaccudunuposars OJIO MOKHO Ha OCHOBE pazivy-
HBIX XapaKTePHCTHK: YUCIIa KOMIIOHEHTOB, 0OPa3yrOIIIX
CHUCTEMY JOCTaBKH, Tuma JID, U3MEHEHUs1 pe3ylbTUpYIo-
el CUJIBI BCIUTBITHS, TIOAX0/IA K IOCTHXKECHHUIO (proTammn
(pucyHok). Ilpu 3TOM JaHHBIC TPU3HAKU JOMYCTUMO HOJI-
pa3neNuTh Ha OTHOCSIIMECS K TOTOBOHM (opme u Ha Te,
YTO CBSI3aHBI C TEXHOIOTHUCH TTOTyYCHUS.

Jenenue (GIOTHUPYIOIMIUX CHCTEM JOCTABKU IO THITY
JI® npezcTaBiIeHO Ha PUCYHKE IO/ MMyHKTOM a. Hanbonee
9aCTO BCTPEUAIONIIMUCS SBIISTIOTCS TaOIETKH, MUKPOKAII-
CYJIBI, KaIICYJIbl, peXe cpelu pa3pabdoToOK MPelNCTaroT Ty0-
KH, TIEJUIETH U JP.

[MonpasneneHue Mo YMucIy KOMIIOHEHTOB, 00pa3yHOIIUX
CHCTEMY, OCHOBBIBACTCS Ha TUIe npumensemoit JID, Ha-
npuMep, TaOJIEeTKH I MUKPOKAICYIB! (PUCYHOK, ITyHKT
0). MHOTrHE aBTOPHI BBIJCISIOT KJIACCH(HUKALIUIO TIO JIaH-
HOMY MPHU3HAKY, YKa3bIBast Ha OOibIIy0 3((HEKTUBHOCTh
VACPKUBAHHUS B JKEIYIKE MHOTOKOMIIOHCHTHBIX CHCTEM
110 CPAaBHEHUIO C OJJHOKOMITOHEHTHBIMHU [1].

Pesynerupyromias cuia BCIUIBITHSI SIBJISETCS ITOKa3aTe-
JIeM IDTaBy4EeCTH CUCTEMBI U MIPEACTABIIET COOOH YUCIICH-
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yaepkuBaHuss norpyxeHHoit JI® B cpene pacTBOpeHUS.
Ha ocHoBe nanHOro mnokasareins MOKHO pasznenuts OJID
Ha 5 THNoB (pUCyHOK, MyHKT B) [14]. Tun 1 xapakrepu3sy-
€T TUAPOPIIBHBIE SPOTUPYIOIINE CUCTEMBI, CHJIa BCILIbI-
THS KOTOPBIX YMEHBIIAETCs 3a CUET NPEUMYILECTBEHHOTO
pactBopeHust koMmnoHeHToB JID. Tum 2 ummocTpupyer
UICaNN3NPOBAHHBIC XapaKTEPHCTHKH (IIOTHPYIOIIEH cIo-
cobnoctu JID in vitro, IuiaBy4ecTb KOTOPbIX HE U3MEHSET-
cst mpu BeicBoOOXIeHNN OC n pazpymennn JIO. Tum 3
onuckIBaeT nosejeHue JID noaydyeHHbIX ¢ UCIIOIb30BAHU-
€M BcIioMoraresbHbIX BemecTB (BB) ¢ HHM3KO# MmioTHO-
CTBIO WJIM C ITOMOILBIO BO3AYIIHBIX MojiocTeil u nop. Tun
4 xapakrepusyeT JI®, u3MeHs0ME CBOIO IIJIOTHOCTH TO-
cJIe MpUeMa BHYTpPb, HalIpUMED, ra3000pa3yroniux u Haly-
XaloIUX cUCcTeM. THIT 5 ONUCHIBAET CUCTEMBI C MMPUCYILEH
MM HU3KOH IUIOTHOCTBIO, KOTOPBIE COXPAHSIOT CBOE I10JIO-
JKEHHE Ha MOBEPXHOCTH COIACPKHMOTIO JKEIylKa, a 3aTeM
nociie BeIcBoOOXk1eHus JID omyckaroTes Ha JTHO.

Haubonee 3HauMMBIM OCHOBaHHEM IS Kiaccuuka-
uuu OJID ABIAIOTCS MOIXOABI, TPUMEHSIEMbIE JJIs1 CHUXKE-
Hus 1otHocTH JI®, BakHEHIIME U3 KOTOPHIX MPEACTaB-
JIEHBI Ha PUCYHKE O/ TyHKTOM T.
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TexHoJiorHYecKHEe MOAXOAbI K MOJTYy4E€HHIO
(roTupyOMIUX cHCTEM T0CTABKHU € U3HAYAJIBHO
HHU3KOH MJIOTHOCTBIO

W3nayanpHo HU3Kasg miIOTHOCTHL JID mo3Bomser no-
OUTLCS MOMEHTAJILHOIO BCIUIBITHS ITOCJE IIONAJaHHus B
JKEITYJIOK, YTO CHIDKAET PUCK MPEXKIEBPEMEHHOTO TOCTYTI-
nenust JIIT B mocnenyroume otnensl JKKT [1]. Huszkas
IUIOTHOCTh MOXET JIOCTUIaThCsl MyTEM 3aXBaTa BO3yXa,
BKJTFOUCHHEM BEIIECTB ¢ €€ HU3KUM 3HAYeHUEM HJIN BCIIe-
HEHHBIX MarepuajoB. J[aHHasi rpymma moJaxoaoB odecte-
YUBAET MOCTOSIHCTBO M TPEACKa3yeMOCTh (UIOTAIMU 32
CYET TOTO0, YTO TIOTHOCTH CHCTEMBI, KaK MTPABHUIIO, U3BECT-
Ha 10 HavaJia UCIILITaHUI.

Hnxopnopuposannue 6030yxa

JocTrmkeHne TIaBy4yecTy 3a CYET 3aKIF0YCHUS BO3TyXa
BHYTpH JID MOXKET OBITh OCYLIECTBIECHO ABYMSI OCHOBHBI-
MU TyTAMH: TIOJYyYCHUEM ITOJOCTH WA MHOXKECTBA IIOD.
TexHomornueckne NpuEMBI MPHU TAKOM TOAXOJE MOTYT
OBITH Pa3IMYHBIMH, HO Yallle BCETO MPUMEHSIOTCS IKCTPY-
3us, Jmoduiausanus win cyonmumanus [1,2]. JlaHHbINA
cnoco0 oTm4aeTcs TeM, 9to Juis noydenus JID co cran-
JIAPTHBIM BBICBOOOXKICHHEM, HATIpUMep, TabJIETOK OH Tpe-
OyeT JIOTOJIHUTENbHBIX CTaui B IPOLIECCE MTOMYUYESHHUS.

Bosoywmnas nonocme

Saab u np. paboranu Han DJID, npeacrapisroIei co-
60i1 momyio Tabnerky. JI® momyumnam myTeM IMpeaBapH-
TEJILHOTO MPSMOTO TMPECCOBaHMA fA1pa, COCTOAIIETO U3
L-meHTONa, KOTOpPOE 3aTeM IOMEINANHA B MOJIHMEPHOE
MIPECCOBAaHHOE MOKPBITHE JUIS 3aMEUVICHHOTO BBICBOOOXK-
JICHUSI, COCTOAIIIEE U3 THIPOKCUIIPOIIIMETHIILIEIUTIONO3BI
mapku (ITIML) KISM u nommstmieHokcuaa (I190)
WSR301 [15]. ®C (camsOyTamona cyiabdar) pacripeness-
T B SIIpE W MIOKPBITHH B Pa3IMYHBIX cocTaBax. OOpa3oBa-
HHUE TIOJIOCTH BHYTPHU TaOJIETKU AOCTUranoCh MOCIEIYI0-
meit cyonumanuedr L-mMenTona. B pe3ynbrare momydeHs
MOMEHTAJIGHO BCIUIBIBAIONIHE TAOICTKH, (pIIOTHPYIOIINE B
TeueHue 24 4 u IEMOHCTPUPYIOIINE KHUHETHKY BBICBOOOX-
JeHUs HyJeBoro nopsiaka B Tedenue 14 1 [15]. Pi u np.
HCCIIEOBAI COCTAaB CMECH MOJIMMEPOB, ONTHMAJIBHBIX
JUIS. W3TOTOBJICHUS TOJIBIX MHKpochep ¢ (eIonunuHoM
MeTo10M JU(Py3nOHHOTO HCTIapeHus pacTBopurens [16].
JI®, cocrosmas w3 stunmentowiossr (O11), monmuBuHMI-
nmuppoiugona (I[IBIT), mokazana BBHICOKHII YpOBEHb 3a-
rpy3ku @C, Xopoulyr MiIaBy4ecTh U 3aMEJICHHOE BBI-
cBOOOKAeHHE B TeucHne 24 4 [16]. Huanbutta m Sangnim
ucnonp3oBany 3D-medats 11 MoMydeHns Kopiryca ¢ BO3-
JIYITHOH MOJIOCTBIO U KPBIIIKHA HA OCHOBE MOJIMBHHUIIOBO-
ro cnupta ([IBC) n axpunoHnTpuinOyTaAueHCTHPOIa, B
KOTOPBII TOMEIIAN TabJIeTKy, CONEpIKAIIyI0 METPOHUIa-
3oi [17]. Hamevarannas miardopma oOecrieurnBana He-
MemneHnyto duotanuto JID, ynepkanne Ha MOBEPXHOCTH
B TCYCHHUE 4 U U KHHETHKY BBHICBOOOXKIICHUS HYJICBOTO IO~
psaka [17]. Giri ¥ p. ¢ TOMOIIBIO TOPSYEH IKCTPY3UH H3-
TOTOBMJIM HHUTH W3 rujpokcunponmneutonossl (I'TIH) u
CTEapUHOBOW KHCJIOTBI, Harpy)K€HHble TEO(DWIIMHOM, U3
KOTOPBIX C TTOMOIIIBI0 3D-1e4ary U3roToBMIIN 7 TUTIOB Ta0-
JIETOK C Pa3IMYHBIM CTpOeHHEM mojocteil. Bee momyuen-
HbIe 00pa3Lbl AeMOHCTpUpOBaN (prioTaruio B TedeHue 10
Y ¥ KHHETHKY BBICBOOOXKICHHS HyJIEeBOTO Topsizka [18].
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Haimhoffer u nmp. nmpemnoxunu pa3paOboTaHHBIA UMH
arfmapar, MCIONb3YIOMIMK YIBTPa3BYK U HACHILIEHUE T'a30M
JUTS TIOJTy4eHUs] TOPUCTBHIX CTPYKTYpP U3 pacijiaBa MaTpH-
neodpasyromux BemecTs [19]. O6pasipl H3roTOBICHHON
MeHbI, cocrosnue u3 nonmdtwieHrmukons (11910 4000,
CTCapUHOBOW KHUCIIOTHI M allMKJIOBHPA, HACHIICHHbIC Te-
JIUEM, BO3AYXOM WIJIH YIJIEKHUCIBIM Ta30M, EMOHCTPUPO-
BaJI HEMENJICHHOE BCIUIBITHE U 3aMEIIJICHHOE BBICBOOOXK-
nenue JIC B Teuenue 10 4 [19]. Kpome Toro, nanusiii moa-
XOJI UCTIONH30BaH B paboTe Svagan u Ap. I TMOIyYCHUS
TeHbI W3 MeJUTIoI03H0ro HaHoBosokHa [20]. CycneH3uto
HAHOBOJIOKOH CMEIIUBAIN C dTAHOJIBHBIM pacTBOpPOM (y-
poceMuIa U BCIICHHBAIN C TOMOIIBIO YIIBTPa3ByKa, IMIOCIE
Yero pacTBOP BBICYIIMBAJIH IIPU KOMHATHON TeMIIepaType.
[TonyyeHHble MIEHKH OOECIEUMBANU 3aMEIJICHHOE BBI-
CBOOOXK/IEHHE, HMENU XOPOILIYH0 IUIaBYy4eCTb, I'MOKOCTB,
YTO MO3BOJHMJIO TIOMECTUTh HMX B KalCylbl Ha OCHOBE
I'TIML] [20]. C nomorubto rodpunsHou cymku Alhakamy
U Jp. TOOWIHCH BBICOKOH MOPUCTOCTH TPaHyJ, MOTYYeH-
HBIX IIyTeM H00aBIEHHS K PACTBOPY AJUIArOBON KHCIIOTHI
Y TIEKTUHATA HATPHs PAcTBOpa KallbIMsl XJIOpHIA TpU
nepemenmBanun  [21]. JI® obmagana HeMmeUIGHHBIM
BCIUTBITHEM M COXPaHsiIa TUIaByuecThb B Teuenue 24 v [21].
Cy6mumarnuto ucroiib3oBaiu Huanbutta u np. muist oGecrie-
YCHUS TUIABYYSCTH TAONETOK THIPOXJIOPTHA3HIA, ITOIY-
YEHHBIX METOIOM BIIQYKHOU T'PaHYJISLUHN U3 CMECH COIep-
xKaleil aMMOHHS KapOOHaT M MOKPBITBIX OOOJOUKOW U3
MOJIMAKPUIIATHBIX TojuMepoB [22]. JI® BeicymmBanach
mpu temneparype 70° C B TeueHue 12 4, B TaKuX yCIOBH-
SIX TIPOMCXOUIIA CYOIMMalisl aMMOHHS KapOoHara u Tad-
JIeTKa IpUoOpeTaia BEICOKYIO TOPUCTOCTb, YTO MPUBOIH-
JI0 K HeMeJIeHHOH ¢uotanuu [22].

Ilpumenenue cnomocamenvHuIX 6eujecme ¢ HU3Kou
NIOMHOCMbIO

B ommnune ot cnocoba gocTuxeHHs (UIOTalUU MyTeM
UHKOPIIOPUPOBAHUS BO3IyXa HJIM Ia30B, UCIOIb30BaHUE
BB ¢ HUM3KOH NJIOTHOCTBIO MO3BOJSET IPUMEHSATH CTaH-
JapTHble Ui pasindHbiX JIO TexHoloruueckue npouec-
Cbl, U €JUHCTBCHHBIM OI'PAHUYCHUEM B JAHHOM ClIy4dac
sBiseTcst moxpbop BB ¢ ynoBneTBopuTENEHEIMI CBOWCTBA-
Mu. Daihom u ap. pa3zpaboTand TEXHOIOTHIO TOTYYCHHUS
W COCTaB T'PaHyJ C 3aMEIJICHHBIM BHICBOOOXKICHHEM JIOM-
MIEPUIOHA, KOTOPOE 00ECIEYNBAIOCH 32 CUET IOTyUCHUS
KOMIUIEKCa ¢ MOHOOOMEHHOW cMmostol [23]. ['panymsl mo-
Jy9aJd METOIOM Trelico0pa3oBaHus MyTeM JKCTPY3HHU de-
pe3 mimpuI dMyabeud, cocrosmed nu3 ®C Ha HocuTene,
MHHEpaIbHOIO Macila, 00ecreynBaromero (IoTamHuIo,
Tween-20, pactBopa Hatpus ansrunara B 10 % pactBop
KaJblMg XJIOpUAA NpU TepeMeluBaHud. B pesynbrare
JOCTUTHYTHI cienyromue nokasarenu JIO: Bpems 3agepx-
KH BCIutbITUs MeHee 30 ¢, AUTeIbHOCTh (hrroTanuu 6onee
24 4, 3arpy3ka OC 85,88 % [23]. Jadi u ap. mist moyde-
HU IIJTaBArOIINX TAOJIETOK 110 TEXHOJIOTHHU IpsAMOTO Ipec-
COBaHUs UcHoNb30BaId BB ¢ HU3KOM MI0THOCTRIO — IIIN-
nepuibereHar (Compritol 888 ATO) u miHIepUIMOHO-
creapar (Precirol ATO 5), u marpuiieoOpazoBareib —
I'TIMI] mapox K4M, K15M, K100M [24]. B pe3ynbrare
COCTaB HAa OCHOBE IJIHMIICPHIIOETEHATa ITOKa3al XOPOIIUE
(bU3MUECKIe XapaKTePUCTHKH, HEMEIUICHHOE BCILIBITHE,
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¢morammio Oonee 12 4 U ycTOWYHBOE 3aMEIJICHHOE BBHI-
cBoboxnenne OC [24]. Panda u ap. pa3paboTrain MUHH-
TabJeTKH HA OCHOBE TBEPJBIX TUCIIEPCHUM, IPUTOTOBJICH-
HBIX C WCIONB30BaHHEM JHIO(UIBHBIX HOCHUTENEH
Gelucire 43/01 n Gelucire 39/01, cocrosmmx U3 MOHO-,
I¥- ¥ TPUDIUIEPUIHBIX 3(DUPOB KHUPHBIX KHCIOT (0T C8
1o C18), B kauecTBe aJcopOeHTa IPUMEHSIICS aTFOMOME-
tacunukar mMaraus Neusillin US2 [25]. UsrotoBneHnHbie
JI® momenianu B KelaTWHOBBIC Karcyibl. OToOpaHHBIC
COCTaBHI TPOIEMOHCTPHUPOBAIN HEMEIJICHHOE BCIUIBITHE,
JUIUTENBHOCTH (poTaruu 6osee 24 4 1 yAOBICTBOPUTEINb-
HbIe 1okasarenu BeicBoOokaeHuss OC [25].

HnxopnopuposaHue nenucmulx uacmuy

[Moaxon k OCTHKEHUIO (GIOTAMH HA OCHOBE BKJIIOYC-
HUs B JI® meHuCThIX yacTui o0yiafiaeT TakKuMH Ke Tpe-
UMYIIECTBaMH, KaK M TPEABUIYINNH, OJJHAKO B JIaHHOM
cilydae HeOOXOAMMO YUHUTHIBaTh O€30MaCHOCTh U BO3MOXK-
HOCTB Jierpajamnuu cootBeTcTByromero BB. Rahamathulla
1 Jp. pa3paboTaiy u onucanu (IIOTHPYIOIIHE TaOIeTKH ¢
BaJICAPTAHOM, MOJyYEHHBIE METOIOM MPSMOTO MPEeccoBa-
Hus [26]. B xayecTBe cpeacTBa sl CHUKEHUS TIOTHOCTH
HCIIONTB30BAJICS. TTOPOIIOK BCIIEHEHHOTO IOJIMIIPOITIIICHA,
peTapiaaHToM (BEUIECCTBOM, 3aJICPKHBAFOIIUM BBICBOOOXK-
JICHHE) BBICTYTalla KCAHTAHOBasi KaMellb, a Ha0yXarouM
MIOJTUMEPOM CITYXHJI Kapoomep. TabneTku onTuMaibHOTO
COCTaBa MPOIEMOHCTPHPOBAIN HEMEIIICHHYIO (PIIOTALIHIO,
MPEKpacHbIE TaCTPOPETEHTUBHBIE CBOWCTBA in Vitro W in
vivo — okojo 12 4, 3aMmemiieHHOe BBICBOOOXKIeHHE DC
[26]. Cxoxwuit mogxox mpumenunu Treesinchai u ap., uc-
cienoBaBiire BiaugHue xapakTtepuctuk [TIMI] mapok
K100LV, K4M, K15M Ha BBICBOOOXKICHUE KypKyMUHA W3
TUTaBAIONIMX TabJIETOK CO BCIIEHEHHBIM MOIUITPONIIEHOM
B KadecTBe (uroTupyromiero BemecTsa [27]. Bece momens-
HBIE 00pa3IIbl TOKA3aIi HeMEIEHHOE BCIUIBITHE U (prroTa-
LIMIO B TeueHue ooee 8 u [27].

TexHosoru4ecKue NOAXOAbI K MOJYYEHHIO
(uroTHpyIOIIKMX cHCTEM JOCTABKH, IVIOTHOCTH
KOTOPBIX YMEHbIIaeTcs Mocje NprueMa BHYTPb

AnpTepHaTUBHBIM MOaX0A0M Jitst cofanwust DIID ses-
€TCsl NOJIY4YEHUE KOMIIO3MLIMH, Ubsl INIOTHOCTh MEHSAETCS
IIpY NIONIAJAHUU B >KeNNy[oK. Kak IIpaBuio, NaHHBIIA METOJ
MIPOCT B UCIIOJIHEHUH, HE TPeOyeT CYIIECTBEHHBIX OTCTYII-
JIEHUW OT CTaHIAPTHBIX TeXHOJorui nomydeHus JID. 13-
MEHEHHE IDIOTHOCTH JOCTUTACTCS OJHHM U3 CIOCOOOB:
IPU KOHTAKTE C COIEPKUMBIM kemyaka JID HaOyxaer u 3a
CUeT yBEIMYEHHS O0beMa €€ IUIOTHOCTh CHIKAeTCs /0
HE00X0IMMOT0 3HaYEHUs WM NPH HONAJAaHUH B JKEITyI0K
BHyTpH JI®D mpoucxoaur obpasoBaHne rasa, KOTOPHIH 3a-
JIEPKUBACTCSl MATPULIEH WM CIEeUATbHOW O00O0JIOYKOI,
yTo obecneunBaer miaBydects [1, 2]. 3a cyer TOro, uto
IJIOTHOCTbh CUCTEMBI MEHSAETCS I10CIIe IPUMEHEHUs, IIpe/l-
ckazarp cBoicTBa JID Kaka0ro KOHKPETHOTO COCTaBa
MOXHO, KaK MPAaBUJIIO, TOJIBKO OMBITHBIM IYTEM.

Obecneyenue Habyxanus cucmemvbl

Wani 1 1p. npeAcTaBuId TBEpAbIe KeJlaTHHOBBIE Kall-
CyIIBl C JIO3apTaHOM, B KauyeCTBE HaOyXaIOIIMX BEIIECTB
npuMeHsuck cMecu [TIMI] K4M u kapOomep mapku
Carbopol 971P B paznuuHbIX COOTHOIICHUSX, B Ka4eCTBE
MoIU(HUKaTOpa BEICBOOOXKICHHS BBICTYIIANA J1akTo3a [28].
[Noxy4eHHBIE TaCTPOPETCHTHBHBIC KAIICYIBl HMEITH HEHY-
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JIeBOe BpEeMsI 3aICPKKH BCIUIBITHS, (PIOTAINIO in Vitro B
TeueHne 12 49 u in vivo B TeueHne Oonee § 9, yIydIIeHHBIN
(hapMaKOKMHETHYECKUH mpoduib J1o3apTaHa Mo CpaBHE-
HUIO ¢ 00b1yHON JID ¢ HEMemJIEHHBIM BBICBOOOXKIECHUEM
[28]. Kim u np. pa3pabotanu crocod moiryueHus Tadie-
TOK MperadaiiHa METOIOM BIIXKHOW TPaHyJISIIHHU, (IOTH-
pyrolmx 3a cueT HaOyXaHUs MaTpHIl HA OCHOBE CMecei
pasnuuHbIX nonumepos [29]. B pesynprare JIO ¢ I'TIMLI,
I'TIL, IT30 u KpOCTIOBHIOHOM B COCTaBE MPOJAEMOHCTPH-
poBanM BpeMs 3aJCp>KKH BCIUIBITHS 10 MUH, COXpaHsIIH
IUIaBy4YeCTh OoJiee 24 4 U pacIIupsIIUCh 10 pa3MepoB 00-
nee yeM 12,8 MM B Tpex usMepenusx [29].

Hnkopnopuposanue 2a3000pazyiouux eeujecmes
[Ipumenenue ra3oo0pazoBaHus AJs JOCTHKEHUS (io-
tauuu JIO B nmocneaHue rogpl MUPOKO pacHpOCTPAHEHO U
pUMeHsieTcs Ul pa3auuHbix JIO, kak i1 OJHOKOMIIO-
HeHTHBIX [30 — 60], Tak ¥ /11 MHOTOKOMITOHEHTHBIX CHC-

TeMm [61 — 64].

T'azoobpaszosanue 3a cuem peaxkyuu

Hcnonp3oBanne peaknuud oOpa3oBaHUS YIIIEKHCIIOTO
rasa MexJy KOMIIOHEHTaMM razooopasyrouieil cMecu (Ha-
puMep, JTAMOHHOW KHCIOTOW M HaTpHs OMKapOOHATOM)
WM MCTIONIB30BAaHIE PEaKIMi MEXTy KapOoHATaMH U KHC-
JBIM COJCPKUMBIM JKENylKa SBJSIETCS PaclpoCTpaHeH-
HBIM TIOIXOJIOM, OCOOCHHO IPH MOJIyYeHHH TaOJleTOK Kak
METOJIOM MPSIMOTO MIPECCOBAHUS, TaK U BIAKHOH TPaHyIIs-
et [30 — 60].

Chittam u Bhosale npencraBunu pazpaboTaHHble UMH
(dutotupyromme TaONeTKH (QypocemMusia € TMOTMMEPHOMN
marpuneir u3 ['TIML] E 15 LV, ans nponyknum yrieku-
CJIOTO Ta3a HCIOJb30Bajach OMOXMMHUYECKas peakKlus,
ocylecTisgeMas Saccharomyces boulardii mocne ux mno-
naganus B kuciyro cpeny [30]. B pesynbrare JI® nmokasa-
JIa JUTMTENBbHYO (roTamnuto in vivo — 6oee 12 4 u Bpems
3afepxku BeruibiTua 12,6 mun [30]. Abbas u Alhamdany
pazpaboTanu crnocol MoixydeHus: MUKpocdep ¢ sHaIanpu-
Jla MaJleaToM METOIOM HOHOTPOITHOTO Tele00pa3oBaHMs
[61]. K pacTBOpY anbruHarta HaTpusi, HATPUs THAPOKAPOO-
Hara u Horta-kapparuHana no6asmwun OC, 3ateM mo Kar-
JIIM pacTBOp XJopuaa Kanblus. OTuisTpoBaHHbIE, MIPO-
MBITBIC H BBICYIIEHHBIE MUKPOC(Ephl ONTUMAIBHOTO CO-
CTaBa TIOKa3ajH YIOBICTBOPHUTEIBHYIO IUIABy4eCTh U
addextuBHOCTH 3axBara OC [61]. [lynbcupyromiue ract-
popeTeHTHBHbIE TabieTku nonydmin Shinde u np. mytem
W3TOTOBJICHUS TaOJIETKU-A/pa JI03apTaHa ¢ HEMEIJICHHBIM
BBICBOOOXKJICHHEM C MTPECCOBAHHBIMU TTOKPBITUSIMHU: ITYyJTb-
cupytoumm Ha ocHose ' TIMII mapoxk ES, E15, ES0 u mua-
ByunM — ¢ ['TIMI[ K4M wu Hatpus rugpokapOOHATOM B
cocrage [31]. TabneTkn OoNITHMHU3UPOBAHHOTO COCTABA T10-
Ka3alll BpeMsl 3aJICp>KKH BCIUIBITUSL 5 MHH, (ioTamuoo B
TedyeHue 12 4, a Takxke 6-4acoBOE€ BpeMs 3aCPKKU MyJb-
cupymomero BeicBoOoxeHus [31]. Kamble u ap. paspa-
0OTaJll COCTaB M TEXHOJOTHIO TOJIYYCHHUS JBYXCIOHHOMN
TaOJETKN ¢ HEMEIUICHHBIM BBICBOOOXKICHHUEM HOyTpode-
Ha W 3aMeJJICHHBIM BBICBOOOXKIAEHHEM IperadanuHa [32].
I'panrymster ¢ uOynpodeHoM U HperadalnHOM ONTydYalld
METOJIOM BIIXKHOW TPaHYISALNHN, CJION, COIEpKaIiil mpe-
rabanuH, oOecrieynBai (NIOTALMIO 332 CYET BBLICICHUS
rasa B XOJIe peaKIMy MEXAy JMMOHHOW KHCIOTOH W Ha-
TPHS TUIPOKAPOOHATOM, KOTOPBIN 3a1ePKUBAJICS B BOJIOK-
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Hax HaOyxmmx moiaumepoB — [TIMI[ K4M u K100M.
WzrororieHHbIe OBYCIOHHBIC TaOIeTKH OONafand yaoB-
JICTBOPHUTEIBHBIMA (PM3HMYECCKIMH TTapaMeTpaMH, CIOH C
MIperadaJIiMHOM ITOKa3al BPEMs 3aJCp>KKU BCIUIBITHS Me-
Hee | MuH U o0OecrieunBall 3aMeIJIEHHOE BEICBOOOKICHUE
®C B Teuenune 24 49 [32]. Sonvico u ap. pazpaboranu
TpEXcolHyo TabieTky radaneHTHHOM U (QiypOunpode-
HOM [33]. B cocTaB ciosi mpoJIOHTHPOBAHHOTO BEICBOOOXK-
JICHHUS Ta0arleHTHHA BXOIMJI HATPHS THIPOKApOOHAT Kak
razoobpasytomniee coequHeHue u - monumepsl [ TIMI]
KI15M umu I190 POLYOX SWR303 B xauecTBe Marpu-
nieobpazoBareneil. Ilocme pasnmencHus  GIOTHPYIOIIUIA
CJION JieprKaJicsl Ha MOBEPXHOCTH HMCKYCCTBEHHOTO KEIy-
JIOYHOTO COKa B TEUEHHE 7 4 M obecreunBan Tpedyemyro
CKOpocTh BbICBOOOXKIeHUs [33]. Poornima u Priya mpen-
JIOKUJTM TEXHOJIOTHIO TONMy4YeHUs: (IOTUPYIOIUX Tabie-
TOK, COJCPIKAIMX HAHOTYOKy C Ja(yTUANHOM, TOTy4eH-
HYI0 TyTEM CMEIIMBAaHUS PAaCcTBOpa STHIILEIUIIONO3BI U
OC B guxiopmetane ¢ pactsopoM [IBC npu oOpaboTke
VABTPA3BYKOM, C MOCIEAYIONMM (HUIBTPOBAHUEM U CYII-
koii [34]. TabneTku moyryyanu myTeM MpsIMOTO MPeccoBa-
HUS C HATPHUS THAPOKapOOHATOM B KaueCTBE razoodpaszo-
Barens, ['TIMI] mapok K15 M u K100 M npumeHnsiuch
Ul ynep)kaHus yriaekucioro rasza. B pesynesrare JI® 06-
Jajnana BpEeMEHEeM 3a/Iep>KKH BCIUIBITHA OKOJO | MHH U
BpeMeHeM duiotannu 6onee 24 4 [34].

Tazoobpaszosanue 3a cuem ucnapenust iemyudet
JrcuoKocmu

Konrenmus HCIONb30BaHUS €MKOCTH C KaKoW-TH00
JKUAKOCTBIO, UCHApSIOIIEHCs NpU TeMIepaType Teia, B
JIUTEPAType MPEACTaBICHA TEOPETHUECKH, OTHAKO ITPUMe-
HEHHE TI0JI00HOTO THIIA CUCTEM HE BhISBICHO. OTIMCaHHBIC
JI®, nomyvyeHHbIE HA OCHOBE METO/A C MCIOIb30BAHUEM
repexojia KUJAKOCTH B ra3000pa3HOE COCTOSHUE, CONEp-
JKaT Kamepy, 3alOJTHEHHY0 3(UPOM MM IUKIOTIEHTAHOM,
WCTIAPEHNE KOTOPBIX TTOHMKAET MIOTHOCTh CUCTEMBI. Jlis
ynanenust OJIO u3 xemyaka KaMmepa UMeeT OHoaerpaan-
pyeMyIo MpoOKy, KOTopasi 4epe3 yCTaHOBJICHHBIN MpoMe-
JKYTOK BPEMEHH TIO3BOJISIET Ta3y TOKHHYTh CHCTEMY
[2, 65, 66].

IlepcnekTHBHBbIE HANIPABJIEHUS B 00/1aCTH MOJIyYeHHSA
(roTHpYIOIIKX JIeKAPCTBEHHBIX (hopMm

ITo macHHUIO cneruanucToB, OJID sBisr0TCS HanbosCe
MHOTOOOCIIAIOIIIMY TaCTPOPETCHTUBHBIME CHCTEMaMH,
OJTHAKO B TEKYIIMI MOMEHT OHU HE 3aHUMAIOT 3HAUYUTEb-
HOI Ji01 pbIHKa (Tadi. 2) [66].

Cpenu nepcreKTUBHBIX HAIIPaBICHUN [T AalibHEeHIIeH
paspabotku JII1 B Buge OJID MOKHO OTMETUTH HECKOIIEKO
IyTEN WM MOAX0A0B. B mepByro ouepenp, uccaenoBarenu
BO3JIAralOT BBICOKHE OXKUJAHUSI HA MHOTOKOMIIOHEHTHBIE
mwiasatome cucteMsl. OJIO naHHOM rPpyNIIBI NPEAIOYTH-
TEJbHBI C TOYKU 3PEHUS CHIDKEHHS BEPOSTHOCTH MPEXIe-

Tabnuma 2

Kommepueckue npenaparbl B Bujge OJID

IMoaxoa K AOCTHKEHHUIO (IOTALHH Topr;)(})s;):ﬂ};&::nMe— Axtusnas ©C JId [TpousBoautens Cratyc
HaGyxauue u ucnionb3zopanne | Madopar® JleBonona, Karicynsl ¢ Mopuduiuposannsiv | Roche B nponaxe
BB ¢ HU3KOM [IJIOTHOCTBHIO OeHcepasug BBICBOOOXKIEHUEM
Ha6yxanue u ucrionszopanue | Valrelease® Juazenam Kancynsl ¢ moqudummpoBarasiM | Roche CHsTO
BB ¢ HH3KO#1 IIJIOTHOCTBIO BBICBOOOKIEHUEM C IPOU3BOCTBA
HaGyxanue u ucnonbzosanue | Prolopa HBS® |Jlesomona, Karncynsl ¢ Mopudunuposanusiv | Roche B nponaxe
BB ¢ HU3KOM [IJIOTHOCTBIO GeHcepasug BBICBOOOXKIEHUEM
HabGyxanue Glucophage® |Merdpopmun TabeTku ¢ NPOJIOHrMPOBAHHBIM Merck KGaA CHusto

XR BBICBOOOXKIEHUEM C IPOU3BOACTBA
Halyxanue Cipro XR Lunpoduokcanuna | TabneTku ¢ MpoIOHIMPOBAHHBIM Bayer B nponaxe
THAPOXJIOPUJI, BBICBOOOXKICHHEM
Berann
I'azo00pazoBaHue Prazopress XL |IIpazo3una TabneTku ¢ NPOJIOHTHPOBAHHBIM Sun B nmponaxe
THAPOXJIOPUL BBICBOOOXKIEHUEM Pharmaceutical
I'azoo0OpasoBanue, HaOyxanue, |Cafeclor LP | Lledakiop TabneTku ¢ NPOJIOHTHPOBAHHBIM Galanix HewussectHo
BBICOKAsI IOPHCTOCTh BBICBOOOXKICHHEM
l'azoo0OpazoBanue, HaOyxanue, | Tramadol LP | Tpamanon TabneTku ¢ NPOJIOHTHPOBAHHBIM Galanix HewussectHo
BBICOKAsl IOPHCTOCTh BBICBOOOXK/ICHHEM
l'azoo0pazoBanue, HaOyxanue, | Metformin HCl Metdopmuna TabneTky ¢ NPOJIOHTHPOBAHHBIM Galanix HewussectHo
BBICOKAsl IOPHCTOCTh THAPOXJIOPUL BBICBOOOXKICHHEM
I'azo00pazoBaHue Cifran OD® | Llunpodrokcanus TabneTku ¢ NPOJIOHTHPOBAHHBIM Sun B nponaxe
BBICBOOOXKICHHEM, TIOKPBITHIE TU1e- | Pharmaceutical
HOYHOW 000JI04YKOH
Habyxanue u ucnonbzopanue | Cytotech® Mu3ompocTon Tabnetkn Pharmacia Ltd | Cusaro
BB ¢ Hu3KO#i INIOTHOCTBIO C IIPOU3BOJCTBA
I'azo06pa3oBanue Zanocin OD® | Odnokcarms Tabnetku, MOKPHITHIC TUICHOYHOH | Sun B nponaxe
000JI0YKOH TIPOIIOHTMPOBAHHOTO Pharmaceutical
JefcTBUS
I'a3o06pazoBanue Riomet OD® | Merdopmuna ruapo- | TaGneTky, MOKPHITHIE IIIEHOUHONH | Sun B nponaxe
XJIOPH[ 000JI04YKO# TIPOTIOHTMPOBAHHOTO Pharmaceutical
nefcTBUs
HaGyxanwue, BkitoueHue nexu- |Inon Ace CumerukoH, marausi | Tabnetku Sato Pharma B nponaxe
CTBIX YaCTHILL Tables® THPOKCHU]I, MATHHSI
QJIFOMO CHJIMKAThI
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BPEMEHHOTO YIAJICHHUS U3 JKEIyIKa 3a cdeT (UIOTAInH, T0-
3BOJISIIOT 3HAYUTENIBHO COKparuth KoimuectBo DC, mo-
maBieir B HmwkHHE otaenbl JKKT, a Taxxke o0mamaroT
ropas3io MEHBIIUM PUCKOM pa3pyLICHUs U3-32 MEXaHUYe-
CKHMX BO3JEHCTBHH, YTO JUIsI OJHOKOMITOHEHTHEIX CHCTEM
MOXET BBI3BATH CKA4YOK KOHI_IGHTpaHI/II/I CDC B )Kenymce
[1,66]. Omnako Hambolee H3BECTHBIC MPEICTABUTEIH
MHOTOKOMIIOHEHTHBIX JID, Takme Kak MHKpPOKAICYIIbI,
TpaHyJIbl WM MUKpOCchEepsl, MojydaeMble, Kak MPaBuiio, B
HCCIIEIOBATENILCKUX IITISIX, TPEOYIOT HEIKOHOMHYHOTO U
CJIO)KHOTO TEXHOJIOTUYECKOTO Mpolecca.

JpyruM BBITOIHBIM MOAXOIOM C TOYKH 3PCHUS BIHS-
wus ¢usnonorun XKKT sBisiercs nonydenne OJID, obna-
JIAIOIINX CBOMCTBOM HEMEJJICHHON (IoTaIiu, XapakTep-
HBIM JJISl CUCTEM C M3Ha4albHO HU3KOH IJIOTHOCTHIO [1].
[MomoOHoe pemreHre TO3BOJSIET M30EKaTh PUCKA yaaie-
Hus JI® u3 xemyaka B mepBoe Bpems nocie npuema JIII,
XapaKTepHOro U HaOyXaroIuX U HEKOTOPBIX ra3000pa-
3YIOLUX CUCTEM.

HanbGomnee pacmpocTpaHeHHBIM M TOJB3YIOMIAMCS yC-
MeXOM Ha phIHKE criocobom mnomydeHus PJID sBusercs
pa3paboTka ra3000pa3yroInX CUCTEM, YTO BUIHO U3 YHUC-
Ja ACCIIEOBATEILCKUX PAaOOT U MPEnapaToB, HAXOMSIIX-
cs Ha peiHKe. Kak mpaBmito, maHHOE MOJOKEHHE BEIIeH
CBSI3aHO C ynOOCTBOM MPHMEHEHHS TAaKHX IPErnapaToB B
BUJIE TaOJETOK, a TaKKe MPOCTOTOM BBEJEHUs ra3zo00pa-
30Barelnel B pa3nuuHbie JI® U BOZMOKHOCTBIO JOCTHXKE-
HUS 33JaHHBIX TAPAMETPOB BPEMEHH 33ICP’KKU BCIUTBITHSI
U BpeMeHH ¢uotarmu [66].

K coxanenuro, GproTHpYyIOIIUE CUCTEMBI 00JIaal0T CY-
IIECTBCHHBIMH OTPAHUYUBAIONINMH 00TaCTh TPUMEHEHHS
HEIOCTaTKaMH: 3aBUCHMOCTh IUIABY4eCTH OT HaJM4YHUs
UMM U KUJIKOCTH B JKEIYIKe, Pa3InYHOE BpeMs 3a7epiK-
KH BCIUTBITHS U BO3MOKHOCTB TIPEKICBPEMEHHON IBaKya-
MY Yepe3 nmuiiopudeckuit cunkrep. [1o qaHHBIM IPUYH-
HaM TPOTPECCUBHBIM IOIXOJIOM SIBJISIETCS UX KOMIICHCA-
LU 32 CYET COYEeTaHUs (IOTAMHU C JPYTUMH THUIIAMU
racTPOPETEHTUBHBIX TEXHOJIOTHI — MyKOaAre3uei u yBe-
muaenneM JID B pasmepax [1, 3, 66]. Coueranne Mmykoa-
Te3UBHBIX CUCTEM C IJIABAFOIIUMH JUTSA TIEPBBIX TTO3BOJISET
CHHU3UTb OTpHLATEIbHOE BIUSHHE OBICTPOH NPOAYKLUHU
MyKyca (crnu3uctoro cekpera) Ha creHkax JKKT Ha mmm-
TENBHOCTH yAep)kuBaHus Ha HUX JID, yBennunBas BpeMs
npeObIBaHuS B xxeny/ke. KomOuHanus oranuu ¢ yBenu-
yerueM JID B pasmepax MO3BOJISIET MPENOTBPATUTH 3Ba-
Kyalluio CUCTEMEBI Yepe3 MIIOPHICCKUN CPUHKTEDP B TCUe-
HHUE BPEMEHHU, HEOOXOANMOTO IS TOCTIDKCHUST HEOOXOAH-
MBIX Ta0apHUTOB.

3akir0ueHune

@JID no3BOISIOT PACHIMPUTH BOSMOKHOCTH ITPUMEHE-
HUs TiepopanbHbIX JID, obecrieunBas ymydnieHHy0 Ouo-
JOCTYITHOCTh M CHW)Xasg BO3JEHCTBHE (PU3UOIOTMYECKUX
nporieccoB B JKKT na JIIT 3a cuer HanpaBneHHON JOCTaB-
KU B XKEJYJI0K.

B pesynbrare aHanuza nuTEparypbl ObLIM BBISBICHBI
Hanboee CYIIECTBEHHBIC MOKA3aTeNH, M0 KOTOPHIM [0-
myctumo knaccuduiupoars OJID. OcoOeHHO BaKHBIM
CPeIM HUX SBISIOTCS MOJXOMABI K JOCTHXKCHHUIO IIaByve-
CTH, TMOJIO)KEHHBIE B OCHOBY IPEJCTABJICHHOIO B JIAHHOH
CTaThe BapUAHTA CHCTEMAaTH3alHU (QIOTHPYIOIIUX CHC-
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tem. Cpeny IpOU3BOIMTENEH U HCCIeI0BaTelIe B HACTOS-
mee BpeMs BOCTPEOOBAHHBIM —HANpABICHUEM  CTajo
MIpUMEHEHHEe ra3000pa30BaHUs 3a CYET PEaKklHU B OIHO-
KOMITOHEHTHBIX CHCTEMaX, B OOJBIINHCTBE CITyJacB B Ta0-
neTkax. Takoil MeTos] 0OBICHACTCS OTCYTCTBUEM HE00XO-
JUMOCTH CYLIECTBEHHO IMPeoOpa3oBbIBATh TEXHOJIOTHUYE-
CKHU TIpOIleCC 1O CpaBHEHHMIO ¢ moiydeHuem JID co
CTaHJAPTHBIM BBICBOOOXKIeHHEM. OJTHAKO C TOUYKH 3PEHHS
JOCTH)KEHUS] HAaMJTYUILUX [OKa3arenel MiaBy4yecTd ONTH-
MaJIbHBIM sBiIsieTcs nonyueHue JIO ¢ u3HadaabHO HU3KOM
MJIOTHOCTBIO, TO €CTh C HMCIIOJIb30BAHHUEM IOJIOCTEH, IO-
pucroctu wiH creruduaecknx BB. Kpome Toro, nms cHu-
JKeHHsT BeposiTHocTH nonafanus JIC B HUXKHHE OTAEIBI
KKT mnpenmoyTuTensHee HCIOIB30BaTh MHOTOKOMIIO-
HeHTHbIe JID.

MHorue aBTOphl 3asBJISIOT O BBICOKMX NEPCHEKTHBAX
WCTIOIB30BaHMsI KOMOMHATOPHOTO TMOIX0Ja — COUYCTAHUS
HECKOJIBKHX CIOCOOOB JIOCTHKEHHUS racTpopeTeHuuu. B
JTAaHHOM CBETE HamOoJee BHITOJHBIM BAPHAHTOM SIBISICTCS
MPUMEHEHHE COBMECTHO (IIOTAIUK, MYKOAJIre3UH WIN
yBenuuenus JI® B pazmepax.
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Tloctynuna 15.04.22

. V. Alekseev?

Floating dosage forms (FDFs) represent a widely used type of gastroretentive drug delivery systems. Retaining in the stomach, FDFs provide targeted delive-
ry and stable release of drugs into the upper gastrointestinal tract, minimizing the effects of adverse factors such as unpredictable gastric emptying time, ef-
fect of peristalsis, different pH environments, etc. The article proposes a classification of FDFs, according to which examples of approach to achieving drug
flotation are presented based on the published works. Drugs present on the market and the concepts used to create them are described. Various parameters and
factors that have to be taken into account in the formulation and drug development process are described. Problems that can be solved using this approach to
gastroretention are discussed and the existing and promising directions of FDF development are highlighted.

Keywords: gastroretentive drug delivery systems; floating drug dosage forms; oral dosage forms; bioavailability; modified release.
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