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AHHOTAuA

B nanHol 0030pHOI paboTe paccMaTPUBaIOTCS (PU3NKO-XUMUUCCKUE U OMOMEIUIIMHCKHE CBOMCTBA OTEUECTBEHHBIX
nep@TopyriepoiHbIX HU3KOKOHIIEHTPUPOBAHHBIX MHOTOKOMIIOHEHTHBIX —ITPOKCAHOIBHO-TIEPPTOPYTIIEPOHBIX
CyOMHUKpOHHBIX AMyibcuit cepunt «DTOPAHE. HuskokoHmeHTpupoBanHbsie dMyiabcuu cepun «DTOPAHBD
COCTOSIT U3 psifia IepPTOPYIICPOIOB, B TOM umcie: nepdropackanuna — IO/, nepdropokrunopomuaa — [IOOB,
nepbTopMmeTrimKiIorekcuinunepuauaa — [TOMIII, nepdroprpudbytrnamun — [IOTBA u ux cmeceld, AByX-,
TpEX-, YeTBIPEX-KOMIOHEHTHBIX. [lepdropyrieponusie smynscun cepun «OTOPAHB cozmansl B Haywro-
HCCIIETIOBATENBbCKOM J1aboparopuu Omonorndeckoro M (msuko-xummdeckoro mydeHus [IOOC Ltd., ogra u3
amyibeuit 9tol cepun «OTOPamynbeus-11» npoxomuia B 1999-2000 rogax mepByro a3y KIMHUIESCKHX HCCIIe-
JOBaHMM, cornacHO Bpemennoit dapmakorieiinoii cratbeit 42-3410-99, Bemmcke u3 nporokona Ned ot 27.05.99 r.
®apmakonorugeckoro komurera M3 PO. Konnentpanus [IOOC B amynscusix cepun « @TOPAHBD cocrasmsier ot
0.8% mo 21%. Konnentpanus ITAB-268 nmm [TAB-168 B amynscusix ot 0.1618% no 4.2%. DnekTponnuTHEII cocTaB
B amynsenu coctont u3: NaCl, KCl, MgCl,, NaHCOs, NaH,PO4, CaCly. JlonomHuTeNnbHBIE HHTPEAMEHTH BKITIOYAIOT:
TIIIOK03a, THAPOOKCHATHIIKpaxMai, MaHHUT. Bee smynbcnn cepun «OTOPAHBD, SMynbrupyroTcs A0 CpEeaHEro
pa3mepa JacTuil ot 55 10 144 HaHOMETPOB Ha OTEUECTBEHHBIX JC3MHTETPATOPAX BBICOKOTO AaBJICHUS «/{oHOP-2,
pazpaboTaHHBIX B Poccuiickoii akanemny Hayk. CTEpHIIN3YIOTCS JMHAMAYECKON yIbTpadHIbTPaIiUei C AMaMeTPOM
mop ¢msTpa 220 HM.

Co3nmannsi MHOTOKOMITOHEHTHBIX MyJbcuii cepun «DTOPAHBD o0ycioBneHo momydeHneM mephTop-
YTIIEPOTHBIX COCTABOB, C PA3UYHBIMH (PU3UKO-XUMUYECKIMHU U Oronormdecknmu cBorictBamu [1POC, dusmorno-
THYECKH TIpHUeMJIEMbIM W O€30TacHBIM AIIEKTPOIMTHBIM PAacTBOPOM, YMEHBIIIEHHBIM KOJIMYECTBOM IMOOOYHBIX
peakiuii 1 yBenmdeHueM obiacTeil mpuMeHeHus. Tak, HanmpuMmep, Ul YCHIICHUS TUIMOQUIBPHOCTH B 4-X KOMIIO-
HEHTHOH 3MYJIbCHH UCTIONB3YIOT cMech [ 1D /] w/nmm T11DOb (mumodumbHBIX epdTopyTiIepoaoB), a Il YCUIICHHS
crabunbHOcTH n00aBistoT cMech [IOMUIT wnmm [IOTBA (mmmodobHpix mepdTopyrieponos). dms cozmanus
peratrerokoHTpacTHOCTH K cMecH [IDJI/TIOMUIT nobasnsmu [IDObB (peHTreHOKOHTpaCTHBIN TephTOPYTIIEPO).
Wzmensist cooTHOIIEHHE MTEphTOPYTIIEPOIOB, UCTIONB3YsI MX Pa3IHYHbIEe (PU3NKO-XUMHUYECKHE CBOMCTBA, CO3IAI0TCS
OITpe/IelIeHHbIE SMYJIbCHH C 33JIaHHBIMHA CBOWCTBaMH, HE MOXOXKHE HAa «CTaHIAPTHBIE» — OJHO- U JIByXKOMIIO-
HEHTHBIE Tpernaparsl. [IpenMyIecTBo HM3KOKOHIIEHTPHPOBAHHBIX MHOTOKOMITOHEHTHBIX SMYIILCHA: COKpallia-
ercsi Bpems TpeObIBaHUs Tep(TOPYIIIEpOOB B OPraHU3ME; YMEHBIIAeTCs KOJMYECTBO TMOOOYHBIX PEaKIIHM;
YITyUIIIAFOTCSl PEOJIOTHYECKAE CBOMCTBA KPOBU: YMEHBIIIAETCS BS3KOCTh, YMEHBIIIASTCS arperamus SPUTPOIIUTOB,
YMEHBIIIAETCSI KOPOHAPHO-COCYIUCTOE COTMPOTHUBIICHNE, YBEITMUMBASTCS AWHAMUYECKAs KHCIOPOAHAS EMKOCTH;
YIPOIIAETCS TEXHOJIOTHS MTOMYYEHHS SMYJIBbCHIA: JIE3MHTErpalsl, CTEPHUIIN3aNus, YIbTpa]puibTpays, yYBeIudu-
BaeTcs 00BEM BBITYCKa; YBeIW4MBaeTcss 0€30HacHOCTh U 3P(EeKTUBHOCTh MPUMEHEHHUS, PACILIUPSIOTCS 001acTh
UCIIOJIb30BAHUSI.
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Abstract

In this review paper, the physicochemical and biomedical properties of domestic perfluorocarbon low-concentrated
multi-component proxanol-perfluorocarbon submicron emulsions of the "FTORANS" series are considered. The low-
concentration emulsions of the "FTORANSs" series consist of a number of perfluorocarbons, including: perfluorodecalin —
PFD, perfluorooctyl bromide — PFOB, perfluoro-methylcyclohexylpiperidine — PEMCP, perfluorotributylamine — PFTBA
and their mixtures, two-, three-, four-component. Perfluorocarbon emulsions of the "FTORANSs" series were created in the
Research Laboratory of Biological and Physico-Chemical Study of PFOS Ltd., one of the emulsions of this series
"FTORemulsion-III" passed the first phase of clinical trials in 1999-2000, according to the Temporary Pharmacopoeia
Article 42-3410-99, an extract from Protocol No. 4 of 27.05.99 of the Pharmacological Committee of the Ministry of
Health of the Russian Federation. The concentration of PFOS in the emulsions of the "FTORANSs" series ranges from 0.8%
to 21%. The concentration of surfactant-268 or surfactant-168 in emulsions is from 0.1618% to 4.2%. The electrolyte
composition in the emulsion consists of: NaCl, KCI, MgCl,, NaHCO3, NaH,PO4, CaCl,. Additional ingredients include:
glucose, hydroxyethyl starch, mannitol. All emulsions of the "FTORANS" series are emulsi-fied to an average particle size
from 55 to 144 nanometers on domestic high-pressure disintegrators "Donor-2" developed at the Russian Academy of
Sciences. They are sterilized by dynamic ultrafiltration with a filter pore diameter of 220 nm. The creation of multi-
component emulsions of the "FTORANSs" series is due to the production of perfluorocarbon compositions with various
physico-chemical and biological properties of PFOS, a physiologically acceptable and safe electrolyte solution, a reduced
number of side reactions and an increase in application areas. For example, to enhance lipophilicity in a 4-component
emulsion, a mixture of PFD and/or PFOB (lipophilic perfluorocarbons) is used, and a mixture of PFMCP and/or PFTBA
(lipophobic perfluorocarbons) is added to enhance stability. To create radiopacity, PFOB (radiopaque perfluorocarbon)
was added to the PFD/PFMCP mixture. By changing the ratio of perfluorocarbons, using their various physicochemical
properties, certain emulsions with specified properties are created that are not similar to the "standard" — one- and two-
component preparations. The advantage of low-concentrated multi-component emulsions: the residence time of
perfluorocarbons in the body is reduced; the number of adverse reactions is reduced; the rheological properties of blood
are improved: viscosity decreases, erythrocyte aggregation decreases, coronary vascular resistance decreases, dynamic
oxygen capacity increases; the technology of obtaining emulsions is simplified: disintegration, sterilization, ultrafiltration,
the volume of release increases; safety and effectiveness of application increases, areas of use expand.
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