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Introduction. Anemic conditions are of professionals’ increasing concern, which is
due to the constant increase in the number of cases of these diseases in Ukraine. The
Ukrainian market of anti-anaemic medicines is represented by 71% of foreign drugs,
therefore creation of safe innovative medicines for the treatment of iron deficiency
anemia on the basis of the original pharmaceutical substances produced domestically
is relevant.

Purpose. Analysis of the domestic market of anti-anemic medicines and existing
regulatory framework regarding safety of medicinal nanoproducts at the stage of their
creation.

Materials and methods. Iron nanoparticles developed by research institutions in
Ukraine were used as objects of the study.

Results. Use of nanotechnology in development of pharmaceuticals is not only a tool
to resolve the urgent needs of humanity, but also a challenge which can cause new
threats and risks to human health. However, high rates of spreading nanomaterials,
especially nanoparticles of metals, do not correspond with the methodological level
of potential risks assessment. Some activity to develop a standardized system for
determining safety of medicinal nanoproducts, establish unified criteria for their safety
and biocompatibility, develop methods for detection, identification and quantification
of nanomaterials in the body is done in Ukraine

Conclusions. Pharmaceutical development of safe antianemic drug containing metal
nanoparticles can only be based on an integrated approach to technology as well as
on findings of biopharmaceutical, preclinical and toxicological studies.

Key words: anti-anemic drug, nanoparticle, safety assessment.

Bidomocmi npo aemopa:

lMonoea XaHHa MukonaieHa - K.bapM.H., OOUEHT, B. O. 3aB. kadedpu anTeyHoi Ta
NpOMWCIOBOI TexHonorii nikis HauioHanbHoro MmeamyHoro yHisepcuteTy imeHi O. O. Boro-
Monbus. Agpeca: Kuig, Byn. MywkiHcbka 22, Ten.: (044) 235-90-66.

YOK 615.03;615.1/.3
© B.A. PUBAYYK, 2014

B.[]. Pubay4yk

BUBYEHHA NMAPAMETPIB 3MILUYBAHHA MNMPU
BUPOBHULTBI TABJIETOK LLEONITY NPUPOOHOIO

HauioHanbHun hapmaueBTMYHMIA yHiIBepcuTeT, M. Xapkis

Bctyn. Cepen OCHOBHUX onepauiii  TEXHOMOrYHOro MpoLecy OTpUMaHHsS TabrneTok
Ha ocobnuBy yBary 3acryroBye 3MillyBaHHs, BiJ SIKOrO 3anexuTb OOHOPIAHICTb
[03yBaHHSA Ta AKICTb rOTOBOro hapMaLeBTUYHOro npenapary.
MeTta. [ocnigntn TexHOMOrivyHi napameTpu 3MillyBaHHS LEOniTy NpUpPOAHOro 3
OOMOMDKHUMY peYOBMHaMU Npy BUPOOHWLTBI  TBEPAMX NiKapCbkux (hOpM Ha oro
OCHOBI.
Marepianu Ta metogu. Nopowok Leonity npupogHoro dpakyin 0,25-0,5 ta 0,5-1,0
MM, noro cymiwi 3 15% MKLL, Tabnetosa-80, maHitony Ta copbitony. Kputepiem sikocTi
3MilLyBaHHSA CyryBanu 3Ha4eHHs CTaHA4aPTHOTO BiAXWITEHHS pe3ynbTaTiB ppakuiiHoro
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aHanisy Ta MexaHi4yHa MiLHICTb TabneTok OTPUMaHNUX Nicnsa NnepeMillyBaHHsi BMPOOOBX
Pi3HMX MPOMDKKIB Yacy B 3MmiwyBadax tuny «Typbyna», V-nogibHomy, KyGi4yHOMY,
nnaHeTapHoMmy Ta Tuny «['sHa 6oukay.

Pesynbratn. B 3miwyBavax nnaHeTtapHomy Ta Tuny «Typ6yna» AOCArHEeHHs OgHO-
pigHocTi cymiwi BinbyeaeTbca Bnpogosx 10 Ta 15 XxB. BiANOBIQHO, @ y BCiX iHWMX
yepes 15-20 xBUNMH Nicnsa novaTky ekcrnepuMeHTy. [py  3milyBaHHI 3a JONOMOroK
KyBi4yHOro 3millyBava OTpMMaHHSA OAHOPIAHOI CyMiwi BiabGyBanock yepes 25 xBUMUH
nicns novatky ekcrnepumeHTy. MNpuyoMy Ha AaHuii Npouec CYTTEBWIA BNMB YNHUTb
CniBBIAHOLLIEHHA KOMMNOHEHTIB CyMILLI.

BucHoBku. BrvBYeHO napameTpu 3millyBaHHS LEeOoniTy NPpMPOOHOro 3 AOMOMiIXKHUMMU
pevyoBMHaMK B 3MillyBayax pisHOro Tuny. BcTtaHoBNeHO, Wo Hambinbw eqekTUBHUM
€ NPOBEAEHHS 3MillyBaHHS B 3MillyBavax nraHeTapHoMy Ta Tuny «Typbynay, Takox
BCTAHOBIIEHO, WO BMJMB Ha npouec 3MIiWyBaHHA YUHATb TpUBaniCTb npouecy,
CNiBBIAHOLLEHHS1 KOMMOHEHTIB Ta TWN 3MillyBaYa.

KnioyoBi cnoBa: LeoniT npupoaHuii, TabneTky, 3B’A3ylodi peYOBUHU, 3MilLyBaHHS,
3millyBay.

BCTYN

TabneTku € i 3anNunLLIaloTbLCS OAHIE0 3 HANBINbLL PO3NOBCIOMYKEHNX NiKAPChKNX
dopm. Lie Hacamnepes 06yMOBNEHO 3pYy4YHICTHO X TPAHCNOPTYBaHHS, 36epiraHHs,
A03yBaHHSA Ta BUKOPUCTaHHS [1].

Bucoki ctTaHaapTy akocTi hapmMaueBTUYHUX NpenapartiB BUMaratoTb He TifnbKu
BMOOPY ONTMMAarnbHOro AKICHOTO CKrnaay npenaparis, a TakoX PETENbHOTO BUBYEHHSI
YCiX CKNagoBUX TEXHOMOTYHOrO MPOLECy OTPUMaHHS fikapcbKoi hopmum [2,3].

HWHi HanGINbLL NOLIMPEHNUMM € TPU TEXHOSONIYHI CXeMU odepXKaHHsI Tabne-
TOK: i3 3aCTOCYBaHHSIM BOJIOroro abo CyXOro rpaHyrioBaHHsi Ta LUMSXOM MPSMOro
npecyBaHHa [1]. MNpoTe Ha Hawy AymKy OcoOnmBOI yBaru 3acrnyroBye MeTod npsi-
MOFO MpeCyBaHHsI, OCKiNbKM BiH JO3BOMSE BUKMOUUTM 3 - 4 TeXHOMOrIYHi onepauii
Ta CKOPOTUTK Yac BMPOBHUYOTO LIMKITY, BUKOPVCTOBYBATW MEHLLY KiNbKiCTb 0bnag-
HaHHS, 3MEHLUUTU 3ararnbHy MNIoLLly BUPOOHMYMX MPUMILLEHb, 3HU3UTU EHepro- Ta
TpygoBuTpaTu.

Cepen, OCHOBHMX onepaLiii  TEXHOMOMYHOro MPoLeCcy OTpMMaHHA TabneTok
BaXKINMBOIO onepadieto € 3amiwysaHHs [7]. Cknagosi TabneTkoBOoi CyMmilli Aito4oi Ta
AOMOMDKHOT pe4OBUHM HEOOXIAHO PETENbHO 3MiLLyBaTU 411 PIBHOMIPHOMO PO3noainy
iX y 3aranbHin mMaci, oAHaK OTPMMaHHS OAHOPIAHOI 3a CKNagom TabneTKoBOi
CyMilli € Oy>xe CKIagHOK TeXHOIOriyHow onepadieto. Big npaeBuneHoro Bubopy
cnocoby 3millyBaHHSA Ta HeOOXiAHOro obragHaHHS 3anexuTb MILHICTb TabneTok.
OcobnunBoro 3HaueHHst HabyBae TpuBaniCTb MNPOBEOEHHS [OaHOI MeXaHiyHOi
onepaLuii y BUnagKy oTpyMaHHs TabneTok NpsiMuUmM NpecyBaHHSAM.

MATEPIANMX TA METOOU

B sakocTi o6’ekTa [OCNIOKEHHST BUKOPUCTOBYBANM MOPOLUOK LIEONITY
npupogHoro dpakuin 3 poamipom yactok 0,25-0,5 ta 0,5-1,0 mm, a Takox cymiLui
LeoniTy NPUPOAHOro 3 AONOMDKHUMU peqoBMHaMM, LLO NOKPaLLYHOTb NPECYEMICTb
(mikpokpucTaniyHa uentonosa (MKL,), Tabneto3a-80, maHiTon, copbiton).

[Ins BU3HaYeHHs1 Yacy Ta AKOCTI 3MiLLyBaHHS1, HAMU MPOBOAMITACh OLHKa OOHOpIA-
HOCTI CyMiLLli, LLIO CKradanack 3 YacToK Pi3HOro AiaMeTpy, 3 3aCTOCYBaHHAM (OpaKLiNHOro
aHanisy nicnsa 3miwyBaHHs Brpogosxk 5, 10, 15, 20, 25 ta 30 xB., Ta BUBYEHHS BrMBY
TPUBAroCTi 3MilLlyBaHHA Ha MeXaHiYHy MILHICTb TabneTok [2], oTpumaHmx 3i 3paskis
CyMILLi B3SITUX 3 iHTEpBanoM B 3 XBUINMHM Npu nepemilyBaHHs npotsrom 30 XBUMKH.
[na npoBeaeHHA [OCTimKEHb BUKOPUCTOBYBaM TUMW TabopaTopHMX 3millyBadiB [3-6]:
«TypBynay, V-nogibHui, ky6ivyHni, nnaHeTapHun 1a «’aHa 6oykay.
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PE3YJIIbTATU TA IX OBFOBOPEHHA

Mepwum eTanom Hawmx AocnigXeHb Oyno BMBYEHHA BAAMBY TUMy
3MillyBaya Ha TpuBarniCTb AOCSArHEHHS OOQHOPIOHOCTI 3MillyBaHHS, 3a KpUTEepin
skoro Oyno B3ATO cTaHAapTHe BiaxuneHHs. OTpuMaHi ekcnepuMeHTanbHi aHi
HaBepeHi Ha puc.1.
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Puc. 1. 3Ha4yeHHA cTaHAAPTHOro BiAXUIEHHSA ANA Pi3HMX TUNIB 3MilyBayiB

Ak cBigyaTb ekcnepuMeHTanbHi AaHi CTaHA4apTHe BiOXWIIEHHS Ha Mo4vaTok
EeKCMepMMEHTY 3Haxoaunocb ANns pisHMx 3paskie B Mexax 0,21-0,26. [licna
NPOBEAEHHST 3MilLlyBaHHA MNPOTATOM 5 XBUMWMH 3MiHA 3Ha4YeHb CTaH4APTHOTO
BiAXMINEHHSI HOCUTb Pi3HMI xapakTep. Hambinbwi 3miHu (80%) Big novaTkoBMX
3Ha4eHb BigMIYEHO MpY 3aCTOCYBaHHI NNaHeTapHOro 3milyBada, HaviMeHLi (20%)
— Ky6iyHOro. [ns iHWUWX 3MillyBayiB 3MEHLUEHHS] CTAHOAPTHOTO BIOXWMEHHS B
nepui 5 xBunuvH Biabynock B mexax 40%. Mpu noganbLuomy 3MillyBaHHi HaNKpaLLi
pe3ynsrat JOCArHyTO MPU 3aCTOCYBaHHI NNaHETApHOTO 3MillyBaya, B SKOMY BXe
Ha 10 XBUMWHY ekcnepuMeHTY 3adikcoBaHO MiHiIMarbHi 3HaYeHHS CTaHOapTHOrO
BIOXMIEHHA, WO CBIigYNTb MNPO [AOCATHEHHs OOHOPIOHOCTI CyMilli. AHanoriyHi
3HaYeHHs CTaHOAPTHOrO BiAXMIEHHS 3 3aCTOCYBaHHAM 3MiLLyBaya Tuny « Typbyna»
BigMivatoTbCcsa vepe3 15 XBUNWH, a Ansa BCiX iHWMX vepe3 15-20 xBunuvH nicns
noyartky ekcrnepumeHTy. HannoBsinbHILIMM BUSBMIOCH 3MiLlyBaHHA 3a 4OMNOMOrOK
Ky6i4HOro 3milyBaya, B SIKOMy OTPMMaHHS OOHOPIAHOI Cymilli Bigbynock yepes
25 xBUNuH nicnst noyatky eKkcnepumeHTy. Takum YMHOM HanbinbLl ecpeKTUBHUMMN
BMSABWUIUCH MTAHETAPHWI 3MiLLyBaY Ta 3MillyBay Tvny « Typbynay.

HacTtynHum etanom gocnigxeHs 0yno 4ocnigXeHHs BNMBY CMiBBIAHOLLEHHS
KOMMOHEHTIB Ha LUBMAOKICTb OOCArHEeHHs1 ogHopigHocTi. [Ons uporo Ao ApibHol
dpakuii (0,25-0,5 mm) gogasany nopoLuok 3 6inbwmm posmipom vactok (0,5-1,0
MM) Yy KoHueHTpauii 15%, 20%, 25%, 35% Ta 50%. 3miwyBaHHA npoBoaunu 3
3acTOCyBaHHAM 3MmiwyBada Tuny «Typbyna». OTpumMaHi ekcnepMmeHTanbHi AaHi
HaBedeHi Ha puc. 2.

Ak cBigyaTtb oTpuMaHi AaHi (pyc. 2), Npy 3MiHi CNiBBIAHOLLEHHS KOMMOHEHTIB
crocTepiraeTbCa 3MiHa LUBWAOKOCTI AOCATHEHHS opHopigHoCTi cymiwi. [pwu
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30inblUEHHI BMICTY KOHLUEHTpauii yactok po3mipy 0,5-1,0 MM cnocTepiraetbces
Oinbll WBKAKE MepeMillyBaHHSA, MNpO WO CBiAYMTb BIAMIHHICTb 3HayeHb
CTaHOApTHOrO BIOXUIEHHS Y PiBHI NPOMIKKM Yacy Ans pisHMX 3paskis.
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Puc. 2. 3Ha4yeHHs1 CTaHAAPTHOrO BiAXUNEHHS1 NMpu 3MiWyBaHHI cymiwen 3
Pi3HMM cniBBiAHOLEHHAM KOMIMOHEHTIB 3 BUKOPUCTAHHAM NlabopaTopHOro
3miwyBa4a Tuny «Typ6yna»

Tak nicna nepemiwyBaHHs npotarom 10 XBUIUH 3HAYEHHS CTaHAapTHOrO
BigxuneHHs ansa cymiwi 15% koHueHTpauii ctaHoBute 0,15, a gna cymiwi 3
piBHUM cniBBigHOLWEHHAM KOMNOHeHTIB 0,035. [JaHe NpUCKOPEHHS NOSICHIOETLCS
0COONMBICTIO «yMaKOBKM» 4acTOK B CyMilli, TOOTO ApiOHi 4acTkm BOMoAilTh
KpaLLol MIAWHHICTIO Ta 6inbl LWBMALLE 3aroBHIOKTL MPOCTIP MK YacTkamu
6inbLIOro po3mipy 3abesnevyroym Npu LboMy LLUBUAKE 3MiLLyBaHHS.

3aBepLUanbH1M eTanoM Halwmx AocnimkeHb Oyno BUBYEHHS BNVBY TPUBANOCTI
3MilLyBaHHA Ha MeXaHiuHy MiLHICTb TabneTok LeoniTy. 3MillyBaHHA NpoBOAMN B
nabopatopHomy 3milyBadi Tuny « Typbynax». OgepxaHi AaHi HaBefeHi Ha puc. 3.
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Puc. 3. MexaHi4yHa MiLHicTb TabneTok nicns 3millyBaHHSA B nabopaTtopHOMY
3miwyBadi Tuny «Typbyna.
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Ak ceigyaTb OTpUMaHi faHi TpMBaniCTb 3MillyBaHHA CyTTEBO BMNMBaE Ha
CTivKicTb TabneTok. Ha nepLuy XBunuHy ekcnepyMeHTy TabneTku xapakTepuayBanvcs
HM3bKO MiLHICTHO (20-35 H), a npy noganbLLoMy 3MiLLyBaHHI MiLIHICTb TPOAOBXYBana
36inbLuyBaTMChL gocsraoun makcumymy (47-60 H) nicnst 15 XBUNMH eKcnepuMeHTY.
MogarnbLue 3millyBaHHS He MPU3BENO A0 CyTTEBOIO MiABULLEHHS MeXaHiIYHOT MiLLHOCTIi
TabneTtok, ToMy € HegouinbHUM. OTpyYMaHi AaHi LiNIKOM KOpPEeryTbCsa 3 AaHMMU
HaBefeHUMM Ha puc.1.

BUCHOBKU

1. BvB4eHO napameTpy 3MmillyBaHHSA LEONiTy MPMPOAHOrO 3 AOMOMIKHUMM
pevoBUHaMK B 3MiLLlyBaYvax pi3HOro Tuny. BctaHoBNeHOo, LWo HanbinbLL edpekTUBHUM
€ NPOBELEHHS 3MilLlyBaHHS B 3MiLlyBadax nraHeTapHoMy Ta Tuny « Typbynay.

2. loBegeHO BNNMB Ha MPoLEC 3MiLLyBaHHA CyMilLel LeoniTy NpMpoaHOro
Taknx napamMeTpiB §K TpuBanicTb Mpouecy 3MillyBaHHS, ChiBBiOHOLUEHHS
KOMMOHEHTIB Ta TMNy 3millyBava.

3. OTpumaHi AaHi MatoTb TEOpeTUYHE Ta NPaKTUYHE 3HAYEHHS NMPU CTBOPEHHI
TBEpAMX NiKapCbKkMx OOPM Ha OCHOBI LIeOriTy MPUPOAHOrO.
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B.[. Pbi6ba4yk

MN3yyeHne napameTpoB CMeLUMBaHUA NPU NPOU3BOACTBE
TabneTok LeonuTa NPUPOLHOro

HauunoHanbHbIM hapMaLleBTUYECKMIA YHUBEPCUTET, I. XapbKoB

BBepeHue. Cpean OCHOBHbIX Ornepauuii TEXHOMOTMMYECKOro npouecca nosyvyeHust
Tabnetok 0ocoboro BHUMaHWS 3acnyXvBaeT CMeELUMBaHWE, OT KOTOPOro 3aBUCUT
0OHOPOAHOCTb JO3UPOBAHMSA U Ka4eCTBO roTOBOro hapmMaLeBTMHECKOro npenapara.
Lenb. ViccnenoBath TeXHONOrMYeck1e napameTpbl CMELLMBAHUS LIEONWUTa NPUPOAHOIO
CO BcromoraTenbHbIMU BeLeCTBaM1 NpU NPOU3BOACTBE TBEPAbIX NEKAPCTBEHHbLIX
opM Ha ero ocHoBe.

MaTtepumansbi u metoabl. [Mopowok LeonuTa npupogHoro gpakumi 0,25-0,5 n 0,5-1,0
MM, ero cmecn ¢ 15% MKL, tabnetosa -80, maHHMTONa 1 copbutona. Kputepuem
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KayecTBa CMeELLUMBaHWUS CIY>XWUNW 3HAYeHWe CTaHAapTHOrO OTKIMOHEHWs pesyrnbraToB
paKkLMOHHOro aHanM3a U MexaHu4yeckas NPOYHOCTb TabreToK NOMyYeHHbIX nocne
nepemMeLLMBaHns B TeHEHUe pasnnyHbIX MPOMEXYTKOB BPEMEHN B CMecuUTensx Tuna
«Typbynay, V -obpasHom, Kybuyeckom, nnaHetapHoM u Tmna «MbsiHast Goyka».
Pesynbrathbl. B cmecuTtensax nnaHetapHom u tuna «Typbynay, OOCTUXKEHWE OfHO-
poaHocTn cmecu npoucxogut B TeveHne 10 n 15 MUH. COOTBETCTBEHHO, @ BO BCEX
ocTanbHbIX Yepe3 15-20 MUHYT nocrne Havana akcnepumeHTa. MNpu nepemelumBaHnm ¢
NMOMOLLbIO KyBUYECKOro CMecnTenNs Nosly4eHne Of4HOPOAHOM CMeCH JOCTUTHYTO Yepes
25 MMHYT nocne Hayana akcnepMMeHTa. lNpuyemM Ha AaHHbIN NPOLECC CyLLEeCTBEHHOE
BMUSHNE OKa3blBaeT COOTHOLLEHNE KOMMOHEHTOB CMECH.

BbiBoabl. M3y4eHbl napameTrpbl CMeLUMBaHUSA Leonuta MpupogHOro CO BCMOMO-
raTefnlbHbIMM BeLeCTBaMM B CMECUTENsX PasfuyHOro Tuna. YCTaHOBMEHO, YTO
Hanbornee ad@EKTVBHLIM OKa3anocb MPOBEAEHME CMELUMBaHUS B CMECUTENSAX
nnaHeTapHom n tuna « Typbyna », Takke [oKasaHo, YTO Ha NpoLecc CMeLLuMBaHuS
OKasblBalOT BNUAHWE ANUTENBHOCTL NpoLecca, COOTHOLLIEHNE KOMMOHEHTOB, pasMmep
YacTul 1 TUN cMecuTens.

KnioyeBble cnoBa: LeonuT nNpupoaHbIi, TabneTku, CBsA3biBalOLWMe BeLLEeCTBa, CMe-
LUMBaHWe, CMecuTens.

V.D. Rybachuk

study of mixing parameters in manufacturing of the natural
zeolite tablets

The National University of Pharmacy, Kharkiv

Introduction. Mixing deserves special attention among the main operations of
technological process of tablets manufacturing as it influences the dosage uniformity
and quality of the finished pharmaceutical product.

Aim. To investigate the technological parameters of mixing natural zeolite with the
excipients in the production of solid dosage forms based on it.

Materials and methods. Natural zeolite powder fractions of 0.5-1.0 and 0.25-0.5 mm,
its mixture with 15% MCC, Tabletoza -80 , Mannitol and Sorbitol. Standard deviation
results of fractional analysis and mechanical strength of the tablets obtained after
stirring for various periods of time in such mixers as “Turbula”, V- shaped, Cubic,
Planetary and «Drunk barrel» served as mixing quality criterion.

Results. Using planetary, “Turbula” and cubic mixers, homogeneity of the mixture is
achieved within 10, 15 and 25 minutes, respectively, while it takes other mixers 15-20
minutes to complete mixing. The process is significantly affected by the mixing ratio.
Conclusions. Planetary and “Turbula” mixers are found to be the most effective
devices for mixing which is influenced by the duration of the process, the component
ratio, particle size and type of mixer.

Key words: natural zeolite , tablets, binders, mixing, mixer.
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