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COBPEMEHHbIE NMoaxoAdbl K U3YHYEHUIO HOBbIX BCMOMOIATEJIbHbIX
BELWECTB, MPUMEHAEMbIX NMPU TABNIETUPOBAHUU

' THY Bcepoccuiickuii Hay4HO-MCCIIeA0BaTENbCKUNA UHCTUTYT NEKapCTBEHHBIX U apoOMaTNYECKMX
pacTteHuit, Mockea, Poccus;

2 Hay4Ho-nccnegoBarenbckuin MHCTUTYT papmaummn MMA um. U. M. CeveHoBa, Mocksa, Poccus

W3ydeHbl akBaMETPHYESCKHE U TEPMOANHAMHUUYCCKHE XapaKTePHCTHKU HOBBIX BCIIOMOTATENb-
HBIX BEMIECTB: JakTo3bl §0M, makTo3bI-Tabmero3sr 80 u mukponemtonao3sl 101 —200. Mukpo-
nesntrono3a 101 — 200 mpu Beex 3HAYCHUSX YIPYTOCTH BOASIHBIX MAPOB SIBISICTCS 00JIee TUTpo-
CKOITMYHOW M HaKaruiMBaeT OOoJIblliee KOJMYECTBO BJIard, yeM oOpasipl 1akto3bl. O0a obpasia
JIAKTO3bI UMEIOT Pa3HbIe TEPMOJMHAMUYECKUE XapaKTEPUCTUKHU, YTO, BO3MOXKHO, OOBSICHSIETCS
Pa3IMYHOM TEXHOJOTHEH Moay4eHus: cbipbsi. [IpoBeeH CpaBHUTENBHBIN aHAIN3 MHKpPO3JIe-
MEHTOB M3yYCHHBIX BCIIOMOTATEJIbHBIX BEIECTB METOIOM aTOMHO-a0COPOIIMOHHOM U peHTIe-
HO-(ryopecueHTHON crekTpockonuu. O0a MeToa JaloT COMOCTaBUMBIE PEe3yIbTaThl, OTHAKO
POC He TpebyeT IIUTENBHON MPOOOMOATOTOBKH M OTIMYAETCS BBICOKOI BOCIIPOMU3BOIHMO-
CTBIO. YCTAHOBJICHA TOKCHKOJIOTHUECKasl 0€30MaCHOCTh AaHATM3UPYEMBIX COSHHEHHUI.

KiaroueBble cjioBa: BCIiOMOrarelibHbIe BCHICCTBA, aKBAMETPUYCCKUEC U TCPMOAUHAMHYICCKUC
XapaKTCPUCTUKU, MUKPOIJIIEMECHTEI, ,HI/I(b(bepeHHI/IaHI)HO-CKaHI/IpyIOHIaH KaJIOpUMETpPpUA, aTOM-

HO-a0COpOLIMOHHAS CIIEKTPOCKOIHS, PEHTI€HO-(PITyopeCIIeHTHAsI CIIEKTPOCKOITHSL.

B kauectBe BCIIOMOraTeibHBIX BELIECTB, NPUMEHsIE-
MBIX IIPU CO3/JaHUM JIEKAPCTBEHHBIX IpEraparoB, B Ha-
CTOsIILIeE BPEeMs IIMPOKO BHEAPSAIOTCS HOBBIE COEIMHEHUS
CO criel()UICCKUMH Ka9eCTBAMH, YITydIIAIOIIUe UX TeX-
HOJIOTHYECKOE MPUMEHEHHE: HalpuMep, JIaKTo3a-Tabiero-
3a 80 ucmonb3yeTcs Ui NPSAMOrO CyXOro MPEecCOBaHMA,
nakTo3a 80M peKOMeHAyeTcs AJsl MPUMEHEHHUs B IIpoLiec-
Ce BIQKHOM I'paHyIIALUH.

Hcnosnp3oBaHre HOBBIX BCIIOMOTATEIILHBIX BEHICCTB
BBIJIBUTACT 3aJlady M3YYCHUS HX (HUBUKO-XUMUYCCKHX
CBOWCTB M COCTaBa, B YACTHOCTH, COJICPIKAHUS PA3ITUIHBIX
MUKPOJIEMEHTOB. MuHepallbHble BEIECTBA BBIIOIHSIOT
JKU3HEHHO BaXKHBIC (DYHKITHH, TOIACPKUBAIOIINE TOMEO-
CTa3 OTHENBHBIX CHCTEM M OpraHn3Ma B [esioM. Takum 00-
pa3oM, BCIIOMOTaTEIbHBIC BEIIECTBA MOTYT OBITH HOCHUTE-
JSIMA WIHA PETYISATOpaMH OMOIIOTHYECKOW aKTHBHOCTH,
T.€. UX pOJib 3HAYUTEJIbHO Bo3pacTaer. B cBsA3u ¢ 3TUM

25—

3]
T

[
I

—
[
|

.

W
1
|
i
H
;
“w
\
\

KonuvectBo copbupoBanHO BOIbL, %o

S
o

‘ — — : ‘ ‘
20 40 60 80 100
OTHOCHTENbHAS BIAXHOCTB, % (P/P(;‘ - 100%)

Puc. 1. M3orepmsr copOuun mapoB Boasl: (/) makro3oit 80M, (2)
naxkTo30i-Tabnero3oit 80, (3') MUKPOLEIITIONO30H.
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TaKOKe MHTEHCHBHO PACTeT M TPeOOBAHME K MX Ka4eCTBY (B
TOM 9HCJIE K HAIUYUIO TSHKEIBIX METaIIoB, (PU3MKO-XH-
MHUUYECKUM U TEXHOJIOTUYECKUM XaPaKTEPHCTUKAM).

IToaToMy onpeneneHue TepMOJUHAMUYECKUX I1apaMeT-
POB M THIPATAIMOHHOW CIIOCOOHOCTH, B 3HAYUTEIHHOU
MEpe XapaKTepU3yIOIIUX TEXHOJOIMYECKUEe CBOMICTBa
BCIIOMOTaTeJIbHBIX BEILECTB, a TAKXKE BBIACHEHHE BOIIPOCa
O COIEp’KaHUU B MX COCTaBE MUKPONIEMEHTOB SIBIIETCS
aKTyaJIbHBIM.

3KcnepuMeHma/szaﬂ uacmov

MarepranoM HCCICIOBAHHUS CITYXKIJIH CICAYIOIIUE
BCIIOMOTATENNbHBIC BEIIECTBA: JJakTo3a-Tadnero3a 80, dup-
Ma “Meggle” (I'epmanus); maktosza 80m, pupma “Meggle”
(Tepmanust);  Mukponemtono3a 101 —-200, ¢dupma
“Limited” (Muagus).

Jns m3ydeHHs: COCTOSIHUSI BOABI B BCIOMOTATEIbHBIX
BEIIIECTBAX MPHMEHSITH KOMIUIEKC (PH3UKO-XUMHUECKUX U
AQHAJMTHYCCKIX METOROB. [y onpeneneHus: CcyMMapHOTO
COZIEp KaHUs BOABI B HCCIEIYEMBIX 00pa3nax MPUMEHSIIH
XUMHUYECKUI METOJ C MCIIONIb30BaHueM peaktnBa K. Ou-
nIepa ¥ METOJ M30TEPMUYIECKOH CYIIKH HCKOMBIX BEIIECTB
mpu 105° C B TepMomkady B Te4eHUE 2 U.

HccnenoBanne THUTPOCKONMYHOCTH H3YYaeMBIX Be-
IIECTB B JHamna3oHe OTHOCUTEIBHOU BIAXKHOCTHA OT 3 110
98 % OCyLIECTBISUIM METOIOM IIOCTPOEHUS U30TEPM
COpOIMH MapoB BOJBI MPH KOMHATHON TeMIepaType.

[Ipu n3yueHnH TepMOAMHAMUYECKUX ITapaMeTpOB IpH-
MeHsUIM T QepeHInaIbHO-CKaHUPYIOIUN KalIoOpuMeTp
Mmapku “JICM-10" (Poccust) B pexuMe HOCTOSIHHOTO Ha-
IpeBa CO CKOPOCTHIO § IpaJi/MHUH B CTaTHUECKOil aTMOocde-
pe BO3/yxa U B TOKE a30Ta.

Ans monydeHHst THOQIITH3NPOBAHHBIX 00pa3IoB HC-
MOJIb30BANIK  amnmapar juodpuibHoW cymku “Edwards”
(Anrmms).
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Puc. 3. Tepmorpamma naxto3sr 80 nocine MMo(UIBLHON CYIIKH.

Cocrasn MUKPOIJICMCHTOB B BCIIOMOT'aTCJIbHBIX KOMIIO-
HEHTaX M3y4YaJHd METOJOM aTOMHO-a0COPOIIMOHHON CIIeK-
Tpockoruu (AAC) Ha aTOMHO-a0COPOITMOHHOM CIIEKTPO-
(dhoromerpe Moxenb “MIA-915”.

CpaBHUTENBHBIN aHAIN3 MUKPOAJIEMEHTOB BO BCIIOMO-
raTeNbHBIX BEIIECTBAX BIICPBBIC IMPOBOAWIN METOIOM
peHtreHo-(ayopecienTHol criekrpockonmu  (POC) Ha
npudope “Crekrpockan’ (Poccus).

Pesynomamet u ux oocysrcoenue

CriocoOHOCTh HAIIOMHUTENEH W BCIIOMOTATENFHBIX Be-
LIECTB CBA3BIBATH BIIATY, HAXOASIIYIOCS B BO3IyXe, SBIIA-
€TCsl BaXXHOM XapaKTEPUCTHKOM ITHX BELIECTB, T.K. IPHU
B3aMMOJIEICTBUY C BOJON MOTYT IPOUCXOIUTHh U3MEHEHUS
Kak B CTPYKType JICKApCTBEHHBIX CyOCTaHIUI, Tak H BO
BCIIOMOT'aTEIbHBIX KOMIIOHEHTaX TAOIETKH.

W3zorepmbl copOuuu mapoB BOIBI H3y4acMBIMHU BCIIO-
MorarejbHbIMH BellleCTBaMH MPECTaBICHbI Ha puc. 1.
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Jlakro3a 80M m makro3a-tabmero3a 80 yCTOWYMBBEI K
JEMCTBUIO IIApOB BOIbl U MMEIOT IPSAMOJIMHEHHBIN yda-
CTOK Ha U30TepMax COpOLUH B AMANa30HE OTHOCUTEIbHOM
BrnaxaHoctu ot 3 10 90 %. OpHako Npu JaBICHUU MAPOB
BOJIBI, OJIM3KOM K YIPYroCTH HACBIIICHHOTO Iapa, B 00-
pasmax MpPOHCXOAUT PE3KOe YBEIUUCHHE COPOMPOBaHHON
Biard. MUKpOLIENIOIII03a [IPY BCEX 3HAYCHUSIX YIIPYTOCTH
BOJISIHBIX ITAPOB SIBIIETCS OOJIee TUTPOCKOITMYHON M HaKarl-
TBaeT OObIIee KOMMYECTRBO BIIATH, YeM 0Opa3IIbl JIAKTO3EL.

C 1enblo onpezaeseHus TeMIeparyp IJIaBIeHUs U UCTa-
PEHUST BIIATd ONPENEIUIA TEPMOTPAMMBI HCCIIEITyEMBIX
o0pa3moB. [lomydeHHbIC TaHHBIE CBUACTEIBCTBYIOT, UTO
BCIIOMOTATENIbHBIC BEIIECTBA PA3IHMUYAIOTCS HE TOJBKO IO
COpOLIMOHHON CIOCOOHOCTH, HO U MO TEIIO(PU3MYECKUM
cBoiictBam. Tak, Ha TepMOTrpaMMe JAKTO3BI-Ta0IETO3BI
80, M300pakeHHOW Ha PUC. 2, PETUCTPUPYIOTCS 2 3HIO-
TEPMHUYECKUX MHKA: TEPBBIH 3HAOTEpPMHUYCCKUN 3(dexT
onpenensiercs npu 1, = 141,8 °C u Bropoii s3H103¢( ekt —
npu 7, =208,6 °C. ComiacHO AUTEpaTypHbIM JAHHBIM
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Puc. 4. TepmorpamMma aMOp(HOTO BCIIOMOTATEIFHOTO BEIIECTBa MUKpoueutono3sl 101 — 200.
CpaBHUTeIbHOE OnpeaeeHne MUKPodieMeHTOB MeTogaMu AAC u POC
Hanvenosanme o6nerta Meton Ompenensemble KOMIOHEHTH B 100 1
frecaenopat HCTbITasmH Cr MKT Se Mkr Cu mr Fe mr Mg MKr Camr Mn mr Zn MKT
Mukporentonosa AAC - - - 0,0092 - - 0,0032
101 -200 POC - - - - 0,0094 - - 0,0033
Jlakro3a 80 m AAC - - 0,0001 0,0006 0,0002 - 0,0002 0,0004
cep. L0122 POC - - 0,0006 0,0002 - - 0,0003
POC - - - 0,0006 0,0002 - 0,0002 0,0003
Jlakro3a-tabnerosa AAC - - 0,0001 0,0002 0,0006 - 0,0002 0,0004
cep. ED 229 POC - - 0,0001 0,0002 0,0005 - 0,0002 0,0004
POC - - 0,0002 0,0006 - 0,0002 0,0004

PErHCTPHPYEMbIe TEeIUIOBBIE 3()PEKTHI SBISAIOTCS COOTBET-
CTBEHHO HCHAPEHHEM KPHCTAIM3AllMOHHOW BOJBI |
u1aBjieHueM BeuecTsa [1 — 5]. Ha Tepmorpamme nakTo3sl
80M (puc. 2) perucTpUPYIOTCS TAKKE 2 SHIOTSPMHUUECKUX
a¢derra: nepBeIil XapaKTepu3yeT UCTIapEeHHEe KPHCTaILIH-
3aoHHOM Bonbl ipu 142,7 °C, BTOpOit — COOTBETCTBYET
temmeparype 204,6 °C u cBsizaH ¢ IPOIIECCOM IUTaBICHUSI.

HecoBnanenne temrmeparypHBIX TapaMeTpoB SHAOTEP-
MHYECKOro 3P QeKTa, XapaKTepH3yIOIIero MpoIece MiaB-
nenus nakro3sl 80m (7,,=204,6 °C) u Temmeparypsl
IUTaBIeHus J1akTo3bl-Tabnero3sl 80 (7, = 208,6 °C), Be-
POSITHO, OOBSCHSETCS BIMSHHEM CII0C00a TEXHOJOTHYe-
CKOH 00paboTKH CBIPH [6].

BaxxHO OTMETHTB, UTO MOCTIE THOPHIBHON CYIIKA JIaK-
T03a 80 MEHSIET CBOIO CTPYKTYPY H U3 KPUCTALTHICCKOTO
COCTOSIHUSI TIEPEXOUT B aMOP(HOE, MPU ITOM HU3MECHSCT
cBoto Gopmy Temnodddexr npu 115,1 °C u peructpupy-
eTcsl JIONOJIHUTENBbHBIN 9K303(deKT mpu Temmeparype
165,8, xapakTepHsblii U1 aMmop@HOTo BemiecTsa (puc. 3).

MHuKpoLeII0I03a 0 CBOEeH CTPYKType OTIIMYaeTcs OT
KPHCTAIUTMYCCKAX BCIIOMOTATEIBbHBIX BEIECTB U SIBIISICT-
cst amopgHOi. B cBs3m ¢ 9TMM Ha TepMorpamMMe MHKpO-
nemtono3sl 101 —200 (puc. 4) OTCYTCTBYIOT IHKH, Xa-
PaKTepU3yIOIINe UCTIAPEHHE KPUCTAIIM3AHMOHHON BOJIBI
U IUTaBJICHHE KPUCTAJUIMUECKOTO BEII[ECTRA.

CormocTaBneHne AAaHHBIX 10 COJACP)KAHUIO MHKPO3JIe-
MCHTOB B M3yYCHHBIX COCIUHCHUSIX, OJTYUYCHHBIX 2 CIIO-
cobamu (AAC u POC), npuBenicHbI B TaOIHIIE.

Kak crnenyer u3 Tabmunpl, 1uis Bcex 3 00pa3ioB BCIO-
MOTaTeIBHBIX BEIISCTB XapaKTEPHO HAIWYKE OOJBIIOrO
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YHCIIa COMMyTCTBYIOIINX MUKPO3JIeMeHTOB. OTHAKO conep-
YKaHUE UX HEBEJIMKO U COOTBETCTBYET JOIyCTUMBIM HOP-
Mam [7]. Uonbl Cr, Se He 0OHapyXeHbl HH B OJHOM U3
N3YYICHHBIX 00pa3IIOB.

[TonyyeHHble pe3ynbTaThl aHaIM3a BCIIOMOIATENbHBIX
BeniectB MeTogoM AAC COMOCTaBUMEBI C JaHHBIMH METO-
na POC.

Kpowme BblmIenEpeYrCIeHHBIX MUKPOIJIEMEHTOB ObLIH
MPOBE/ICHBI KCCJIECOBAaHUS HAa COJCpPKAHHWE TOKCHYHBIX
METaJIJIOB — KaJMHs, MBIIIbSIKA U CBUHLA. Pe3ynprarsl
OTpe/IeNIeH!s] TOKa3alli OTCYTCTBUE TOKCUYHBIX METAJJIOB
B HCCIIEAYEMBIX 00pasIax.
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MODERN APPROACHES TO INVESTIGATION OF NEW EXCIPIENTS
FOR TABLET DRUG TECHNOLOGY

N. A. Polyakov', L. V. Zrelova®, M. M. Astrokhanova®, and V. A. Dubinskaya'

! Scientific Center for Biomedical Technologies, State Research Institute of Medicinal and Aromatic Plants (VILAR), Moscow, Russia;
% Scientific Research Institute of Pharmacy, Sechenov State Medical Academy, Moscow, Russia

Aquametric and thermodynamic characteristics of new excepients, including lactose 80m, agglomerated lactose (tabletosa 80), and microcellulose 101 — 200,
have been studied. Microcellulose 101 — 200 is more hygroscopic than both lactose derivatives at all values of relative humidity. Lactose 80m and tabletosa
80 have different value of thermodynamic haracteristics, which is probably explained by differences in the technology of raw materials. Comparative analy-
sis of trace elements by atomic absorption spectroscopy (AAS) and x-ray fluorescence (XRF) methods has been carried out. Both methods give comparable
experimental data, but XRF ensures high reproducibility and does not require long sample preparation. Toxicological safety of analyzed substances is estab-
lished.

Key words: excepients, aquametric and thermodynamic characteristics, trace elements, differential scanning calorimetry, x-ray fluorescence spectroscopy,
atomic absorption spectroscopy
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