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TexHika BOJIOrOT0 T'paHyJIIOBAaHHS JyKE€ YacTo
BUKOPHCTOBYETBCSI NIPU HPUTOTYBAaHHI BUIBHO CHUIKHX
TPaHyJATIB NpPU BHPOOHUITBI TaOJIETOK Ta KamcCyll.
Baxupo 1mo6 oTpuMaHi 3a JaHOK TEXHOJIOTIEO TPAHYIIN
Oy/nM BIAMOBIIHUM YMHOM BHUCYIICHI TEpE MOAAJBIIO0
00pooxoto. [Iporec cyminHs, crnocid Horo 3aificHeHHS Ta
TPHBAJICTh BIUIMBAIOTH HE TUTHKM Ha KiHIICBI BIACTHBOCTI
TpaHyJl, a TAaKOX Ha SKICTh KiHIIEBOTO MPOAYKTy. Bkpait
Ba)XJIMBO, 00 1€l mporec OyB MIJIKOM KOHTPOJIbOBAaHUM
Ta KepOBaHUM, a pe3yJIbTaT LIIKOM nepenbadyBaHuM [1-
2].

3BHUaitHi crocobu CYIIIHHS, o
BUKOPHCTOBYIOThCS Y (hapMalleBTHYHIH MPOMHCIIOBOCTI,
MEPEBAYKHO BKIIIOYAIOTH B ce0€ CYLIKY TapsyiM MOBITPSAM
B Cymapui TONW4YHI Ta CymIKy B  yMOBax
TICEBJI03PiKEHOTO napy. B UX MeTozax
BUKOPHCTOBYIOThCS Pi3HI CIIOCOOM BHIAJICHHS BOJIOTH 1
BOHH BIAPI3HSAIOTHCS CBOIMH MOMIIMBOCTAMHU. B ocraHHi
POKH, CYTTEBHH IHTEpeC HAyKOBIIB BHUKJIHKAE CIOCIO
MIKpPOXBHJILOBOI CYIIKM SIK ajbT€PHAaTHBA ICHYIOUHM
meronam [3-6]. B nanomy crocobi CyImiHHS, BOJIOTHIMA
Matepian MiIIaTh it BHUCOKOYAaCTOTHUX
€JICKTPOMArHiTHUX XBHIIb, i/ I€I0 SIKUX MOJIEKYJIH BOAN
(murmosi) MOYMHAIOTH POOUTH KOJHMBAJIBHI 1 00epTabHI
pyXd, OpIEHTYIOUMCh 3 4YacTOTOK IOJs TO HOro
eJIEKTPUYHMX JIiHIsIX. Po3irpiB BinOyBaeTbcs y BCbOMY
o0'emi Marepiagy, OpUYOMY OIJBII BOJIOTI JIUISHKH
OTPUMYIOTH ~ Olnblne eHeprii. 3a paxyHOK IbOTO
BiOyBa€ThCS pPIBHOMIpHE BHIAJICHHS BOJIOTH, CYIIKa
MPOAYKTY 1 BHUPIBHIOBaHHS BOJIOTOCTI B YChOMY 00cCs3i
HpOIYKTY. MIKpOXBIIIbOBA CYIIKA € OCOOJIMBO KOPUCHOIO
JUIT YYTIMBUX JI0 BOJIOTOCTI MarepiayliB SIKUMH €
OinpmricTs  (apmaneBTHYHHX cyOcraHuid. Kpim Toro,
TEXHOJIOTIS MIKPOXBHJIBOBOi CYHNIKM KOPUCHA  JUIsl
OTPUMaHHS JIKapChKUX (OpPM 3 BHCOKHUM CTYICHEM
YUCTOTH, TaK fAK Ied MeTon 3abesnedye MOKIUBICTh
CYIIKH B TOMY X CaMOMYy BHPOOHHYOMY KOHTEHHEpi, 110
3MEHIIyE WMOBIPHICTD HEpPeXpecHOro 3a0pyIHEHHS
PEeUoBHHH Ta ii 6€3MOCepeHFOT0 KOHTAKTY 3 TIEPCOHAIIOM
[3.5].

Pi3Hi aBTOpM [mOCHiMKYyBadW BIUIMB BHIY Ta
napaMeTpiB oOJaJHaHHA Ha MieNeKTPUYHI BIACTHBOCTI
MarepialiB NpH  MIKPOXBWIBOBOMY CymlIiHHI. bByno
MOBIZIOMJIEHO, 110 B TPOIECI CYIIKM MOE BHHHKHYTH
JIOKJIi30BaHUH HArpiB, a AJIst HOTO MOJ0JIAHHS HEOOX1THO
3aCTOCOBYBAaTH IepeMilllyBaHHs. byso MmoBimomiieHo, 1o
pi3HI MaTepialu MarTh Pi3HY 3IaTHICTh TOTJIMHATH
MIKpOXBHJILOBE BHUIIPOMIHIOBAHHS 1 TEHEPYBaTH TEILUIO
M7 dac JieJeKTpUYHOTO HarpiBy, IO Mae OyTH

BpaxoBaHE OCKIIbKA  OUIbIICTE  (papMaleBTUIHHX
mpenapariB 3a3Bu4ail 6araTOKOMIOHEHTHI 3a cKiaaoM [7-
9].

3 omsiAy ~ Ha  NOTEHLIHHY  KOPHCTb
MIKpPOXBHJILOBOI TEXHOJIOTII B MpOLECi CYIIIHHS I'paHyll,
METOI0 /1aHOi PpoOOTH SBWIOCH BUBYEHHS  BIUIUBY
MIKpOXBHJILOBOTO BHIIPOMIHIOBaHHS Ha TEXHOJOTI4HI
BIIACTHUBOCTI TPaHyJ HEOJITy MPUPOAHOTO B IOPIBHSIHHI 3
TPagUIiHHUM CHOCOOOM, BH3HAYCHHA ONTHMAaJIbHHUX
PEXUMY CYIIKH Ta BOJIOTOMICTKOCTI MaTepiaiy.

Marepianu Ta MeToaU

I'panynun  meomiTy  HpUPOTHOTO — TOTYBaln
METOJIOM BOJIOTOTO TPaHyJIOBaHHS 3 BHKOPUCTaHHAM
nabopatopHoro rpanymnsrtopa HI'-12 Mapiynonbcskoro
3aBOJly TEXHOJIOTIUHOTrO oOnanHaHHs. Jlo ckiamy rpaHyin
YBIWIIOB HOPOIIOK LEONITy NPHPOAHOIO Ta 3B’sI3YI0Ui
pedoBuHHU (7% KpoxMaJbHUN KapTOIUISHUI KieWcTep Ta
7% po3umH nomiBiHiummiponizony (IIBII)) y ximbkocrti
25% Big macu cyxoro mnpoxykry. OTpumaHi TpaHynIH
pO3MOmiNsNKM Ha [BI piBHI YAaCTHHH 1 MiAJaBad
BHCYITYBaHHIO y MIKPOXBWJIBOBIH Tedi Ta Cymmapii
TIOTMYHIHN.

MiKpoXBHIbOBa  CyINIKa  NPOBOAMIACS B
mikpoxsunboBiit meui (Delfa D20MW) 3 BcTaHOBJIEHOHO
noTyxHicTio Ha piBHi 119 Bt, 280 Bt, 336 Bt, 462 Br,
595 Bt ta 700 Br. Iliu ckiaganack 3 0OJJHOTO MarHeTpoHa
i3 CTaTMYHUM MIKPOXBWIILOBHM  pO3CilOBaueM ISt
piBHoMipHOTO po3moaity HBY. Jnst cywinas 500 r
rpaHyll 3aBaHTaXyBaJIM B LutiHapuyauit HBY-cymicHuii
IUTACTUKOBHI KOHTEHHEp miameTpoM 225 MM 1 BHCOTOXO
45 MM Ta moMimanu y mid. TOBIIMHA IMapy rpaHyd B
KOHTeWHepi craHOBWiIa Omm3pko 17 MM, Bwicr
3aJIMIIKOBOi BOJIOTOCTI BHUpPaXalll SK KUIBKICTH Tpam
BOJIM, IO NMPHUXOIUTHCSA HA OJMH TPaM CyXoi PedOBHHH
(r.B./r.c.p.). CymiHHS Marepiaxy TpPOBOJWIN  JIO
orpumanHs Bosoromictkocti 0,01 r.B./r.c.p. ab0 MeHiIe.
Jnsi mOpiBHSIHHS 1HIIYy TpyNy TpaHysl BHCYIIYBaJIU Y
cymapui nonuyHii npu Temneparypi 50 °C npotsrom 90
XBHJIHH.

Busnauenns BOJIOTOMICTKOCTI rpaHyn
MIPOBOAMIIM 3a BTPATOI0O MacH IPH BHUCYLIYBaHHI 3a
Metoaukoro JepxaHoi dapmakomnei Yikpainun (DY) m.
2.2.32 [10]. HaBaxku 6nu3bko 2 T rpaHyn BiibpaHi 3
iHTepBaJIoM B 1 XB. BMIIIlyBaJIM y 3BaK€HHUH CyXuil OIOKc,
3BaXyBaJIM, BUCYIIYBaJIM y CymiIbHIA madi npu 105°C
JI0 TIOCTIMHOI MacH Ta 3HOBY 3BaXyBajH. BmicT Bojorm
(rpam Boaw/rpamM cyxoi PEYOBMHHM) BH3HAYIA 3
BpaxyBaHHSIM Pi3HUIII MacH JI0 Ta MiCJIsl BUCYIITYBaHHS.

OpakuifHuii  CKkiaj TpaHyd BH3HAYaIM 3a
JIONIOMOTOI0  CTAaHJAPTHOTO HAabOpy CHUT 3 JliaMeTpoM
orBopiB 2,0; 1,0; 0,5 ta 0,25 mm. HaBaxky 100 r
BMIITyBaJIM Ha BEPXHE CUTO Ta CTPYIIyBaJIX MpoTsirom 10
XB. 3a OTpUMaHUMHM JJaHUM BU3HAYAIM CEPEIHIH po3Mip
4acToK 3a Metoaukorw DY m. 2.9.38 [10].

KpuxkicTe rpaHyn BH3Hayald 3 3aCTOCYBAHHSIM
¢piabinaropa Pharma Test PTF 10E/ER, Himeuunna 3a
Mmeroaukoro DV m. 2.9.7 [10]. HaBaxky 10 r rpanyn 3
po3mipom Bim 0,5 mo 1 mMm, momimanu B Oapaban
(dpiabimsaTopa 1 migmaBagu BUIPOOYBaHHIO MpOTIroM 10
XB. MPHU IBHIKOCTI oOepTaHHs Oapabany 25 o0epriB 3a
xpunuHy. Ilicast BUnpoOyBaHHS, TPaHYIH 3HEIHITIOBAIH
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3a JOMOMOTOI0 cHWTa 3 po3MipoM oTBopiB 0,25 MM,
3BaXYBAJIU Ta PO3PAXOBYBAIU IX KPUXKICTH Yy BiJICOTKaX
3a opMyJIOK0:
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ne F - xpuxxictsb (%), Mo Ta M1o Macu HaBaXKH
JIO Ta MiCJIs BUPOOYBaHHS BiAIOBITHO.

Jis BU3HAYEHHS IIIIFHOCTI TPAaHYN IO YCaTKh
(pwy Ta micna ycamku (pyc) HaBaxky 100 r rTpaHyn
noMimany y mwiiHap o6’emom 250 Mu, BUMipiOBand
saiiuaTHii  HEUMH  0o0’em (V) Ta crpymryBanmm 10
nocriitHoro 06’emy (Vyc) 32 A0MOMOrow 1a60paTopHOTO
OPHUCTPOIO JUTsl BU3HAUCHHS HacumHol miinpHoCcTi (Pharma
Test PTF PT-TD200, Himeuuuna). [linsricts (r/cM®) 0
Ta MCIS YCaJKH pPO3PaxXOBYBAJIM SK CIIIBBIIHOIICHHS
Macu 10 BiAmoBigHOro 00’eMmy rpanyn(AdY m. 2.9.34

[10]).

F x100

crucnocti (mokasuuk Kappa (Ic)) (A®Y m. 2.9.36 [10]) 3a
¢dopmynamu:
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Pe3ynbTaTn T2 00roBOpeHHs
BuBuenns BBy  iHTeHcuBHocTi  HBU-
BUIIPOMIHIOBaHHS HA IIBUJKICTh CYIIIHHS TpaHyl

LEONITY HPUPOTHOTO 3BOJOXKEHHX 7% KpOXMajJbHUM
KapTOIUIAHUM KJieiicTepoM mokasaio (puc.l), mo piBeHb
HOTY)KHOCTI MIKPOXBHJILOBOTO BHIPOMIHIOBaHHS Ta 4ac
BUTPAYCHUII Ha OTPUMaHHA NEBHOI BOJOTOMICTKOCTI
3HaXOMATBHCS Yy 3BOPOTHIM 3anmexHocti. Tak mpm

JUas  XapakTepUCTHKM  IUTMHHOCTI  TpaHyn — 30UIbleHHI moTy:kHocTi Bim 119 BT mo 700 BT uac
pospaxoByBanmu KoedimienT aycuepa (Hr) i moxkasHuk  BUTpaueHUH Ha CYLIIHHS CKOPOTHBCS OLIbLIE HIX yIBIdi.
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Puc.1. 3anexxnicTs Bo1oromMicTkocTi rpanya Big yacy ta noryxaocri HBU-sunpominoBanHus

AHami3yroun KpuBi 3MiH  BOJIOTOMICTKOCTI
MaTepially, MOXXHa YMOBHO BHIIINTH JBa Iepioja
CYIIIHHS, IO BIAPI3HAIOTHCS CBOEIO MBUAKICTIO. [Teprmmii
nepion (BOJIOTOMICTKICTh 0,29-0,05 r.B./T.C.p.)
XapaKTePU3YEThCSI ~ Maike  TMOCTIHHOI  MIBHUAKICTIO
CyIIiHHA (32 PiBHI IPOMIDKKH 9acy BUAATSAETHCSA OJHAKOBA
KUTBKICTh BOJIOTH) 1 B IIel 4ac BHIANSETHCS IEPEBAKHO
BiIbHA BOJIOTA, 1[0 3HAXOJHUTHCS HAa IOBEPXHI TI'paHyIl.
Micns JIOCSITHEHHS KPUTHUYHOTO BOJIOTOBMICTY
(mpubsmzHo 0,04-0,05 r.B./r.c.p) NMOYMHAETHCS APYTHUH
nepio, i 9ac SKOT0 BUAAISETHCS BOJIOTA 13 BHYTPILIHIX
mop marepiany. 3BepTae Ha cebe yBary JuHamika 3MiHU

IIBUKOCTI CYIIiHHS MaTepiany (TpaM BOJIOTH / XBHJIMHA),
sKa BHPAXKAEThCS TAHICHCOM KyTa Haxwily JIOTHYHOT
MIPOBEAEHOI 1O TOYKHM KPUBOI CYIIKH MaTepiaiy, BiJl piBHA
HBY-BunpomintoBanHs y pi3Hi nepiomu (puc 2). s
MEPIIOr0 YMOBHOTO TIEPiOAy XapakTepHa 3aJeXHiCTh
IIBUAKOCTI BHIANCHHS BOJIOTH BiJg 0OpPaHOTO peXHMy
CYIIKW, a 3HAa4YCHHS BIAMOBIIHUX NapaMmeTpiB Uit
MiHIMaIbHOI Ta MaKCHMaJILHOI IMOTYXHOCTEH PIi3HATHCS
6inpII HIX B 4oTHPH pasu. llIBuakicTs CymIiHHS mix vac
JPYTroro Iepiogy Maibke He 3MIHIOETHCS 31 301IbIICHHAM
HBY-BunpomintoBanHs (puc.2).
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Puc.2. KpuBa mBuakocti cymkn

Posmomin rpaHysd, MO BHCYHICHI Yy CymIapii
MOJMYHIA Ta MIKPOXBWIIBOBIM Tmewi, 3a CcepenHiMu
po3mipamMu d4acTok, HaBeaeHo Ha puc. 3. CepenHi
nmiametpu rpanyn micinsi HBU-cymkn Mo)kHA MTOPIBHATH 3
nmiamMeTpaM TrpaHynl (OOHOTO 1 TOTO K CKIanmy)

HBY-notyxHnicts, Bt

—=— 2 nepiot

BUCYILICHUX 3araJbHONPUMHATUM MeTonoM. HesHaune
3MEHILEHHS CePEeHhOr0 PO3MIpy YacTOK B Mexax 3-4% e
HECYTTEBMM 3 TEXHOJIOTIYHOI TOYKM 30py. 3MiHa piBHA
MIKpPOXBHJILOBOTO BHIIPOMIHIOBaHHS TaKOX ICTOTHO HE
BIUIMHYJIA Ha 3ePHUCTICTH MaTepiany (puc. 4).
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CyIlIapKa MIKPOXBUJIBOBA

M rpanynu 3 7% KpoXMaJbHUM KapTOIISIHUM KileficTepoM
B rparynu 3 7% pozurnHoMm [1BIT

Puc.3. Cepenniii po3mip rpany.
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B rpaynnu 3 7% KpOXMalbHUM KapTOILUITHUM KiIeiicTepoM
B rpanynu 3 7% pozunnom [1BI1

Puc.4. Cepenniii po3mip rpanyJ B 3ajexknocti Bia noryxnocti HBU-cymkn
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Pi3Hi crnocoOM CylIiHHS TakoXX HE YHHSITH
HEraTUBHOTO BIUIMBY Ha JWHAaMIi4HI BJIACTUBOCTI IpaHylI,
0 TiATBEPIUKYETbCS 3HAauYeHHIMHU iHnekcy Kappa ta
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koedimieny Iaycuepa (tabm. 1). OOuaBa iHAMKATOPH
MOKa3aiy, 10 BCl cepil OTpUMaHUX TpaHyl, Malld JyXe
J00pY IJIMHHICTb.

Taoauns 1. lunamMiyHi BJACTHBOCTI rPaHyJl BUCYIIEHUX Pi3HUMH MeTOAaMH

Bup cymku 3BOJI0XKYBaY Ic Hr

B cymapui nonuyHin 7% KpoxMalbHHUH 9,21 1,08
MiKpOXBHIbOBA CYIIIKA KapTOIUISHUM KiieicTep 9,43 1,10
B cymapui nonuyHin 7% po3uun I[1BI1 2,07 1,01
MiKpOXBHJIbOBA CyIIKa 2,27 1,02

BuBYeHHs BIUIMBY 3Ha4eHHS BOJIOTOMICTKOCTI
Ha MEXaHIYHy MIIHICTh TPaHyJN Ta TaOJETOK OTPHUMaHUX
Ha ix ocHOBI HaBemeHo Ha puc. 5. Otpumani
eKCIICpUMCHTANBHI IaHi CBiYaTh, IO TPaHyIH OTPUMAaHI
13 3aCTOCYBaHHAM 000X 3BOJIO)KYBadiB MalH HPUOIU3IHO
OJTHAKOBY MEXaHIYHY MIIHICTP B MEXaX BMICTY BOJIOTH
0,02-0,06 r.B./r.c.p., a B Mexkax Bosoromictkocti 0,06-
0,09 r.B./r.c.p. HalOLIbIIy CTIMKICTP JO CTHpaHHS
MPOJIEMOHCTPYBAIN rpaHysiu 3 KPOXMaJIbHUM
kiedicrepom. IIpoTe cmim 3a3HA4YMTH, [0 CyYaCHUM
BUMOTaM BIIMIOBIIAIOTh  JIAIIE  TPaHyIU
BOJIOTOMICTKICTh sSIKMX He mepeBuinyBaia 0,05 r.B./r.c.p.
[Ticns mpecyBaHHS 3a3HaYCHOTO TPAHYIATY B TaOJIETKH
nmiameTpoM 12 MM Ta BH3HAYeHHS CTIHKOCTI TaOJIeTOK 10
PO3JaBIIOBAaHHS BCTaHOBJEHO, mo BuMoram JIOY [10]

BOJIOTOMICTKiCTh sikux ctanoBuna 0,03-0,07 r.B./r.c.p.
BpaxoByroun J1aHi ONTUMAaJIBHOI BOJIOTOMICTKOCTI IpaHyJl
1 TaOJIETOK cITig 3poOuTH BHCHOBOK, 1110
HallONTHMaJbHIIINM HOTO piBHEM, SKHH MOXe OyTH
PEKOMEHIOBaHUH SK [UIS TPAaHYJ TaK 1 Ui TabJIETOK Ha iX
ocHOBI € miamazoH 0,03-0,05 r.B./r.c.p. 3HaHHA
ONTHMAJIPHUX  MEX  BOJOTOMICTKOCTI  JIO3BOJIIE
3aIPOIIOHYBaTU peXUMHU MOTYHOCTI HBY-
BUIIPOMIHIOBaHHS Ta 4Yac CYHNIKH TpaHyl IeOoJITy
NPUPOJHOTO Ui KOXKHOTO 3 pekuMiB (Tabm.2). Sk
CBiq4aTh  JgaHi TabmMii, Yac HEOOXimHMH s
BUCYIIYBaHHS  TpaHysl  I[EOJITy  MNPHPOJHOTO  JO
ONTHMaJIbHOT BojioromicTkocTi HBU-CcymiHHSIM CTHOBHUTH
Bim 3 mo 14 xB, mi0 € Habararo IIBUAIINM HDK MpH
BHKOPHCTAaHHI 3BUYafHUX METOMIB BUCYITyBaHHS [3].

BINNOBITAfOTb  TaONETKH  OTpUMaHi 3  TPaHyll
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BOJIOTOMICTKICTB, I.B./T.C.p.
—e— CTIKICTh TPaHyI 3 KpOXMAIBHUM KapTOIUIIHUM KiIeficTepoM

JI0 CTUPaHHS

—a— CTIMKICTB rpanyi 3 posunHoM [IBII no ctupanss

—8— MeXaHMHA MIIHICTh TAOJIETOK 3 KPOXMaJIbHUM KapTOIIISTHUM

KIecTepoM

—»— MEXaHI4Ha MIIHICTh TabJIeToK 3 po3urHoM [1BI1

Puc. 5. MexaniuHa MilHicTh rpaHyJ Ta Ta0J1eTOK Ha iX OCHOBI.

Taoauns 2. [lapameTpu MiKpOXBHJIbOBOI CYIIKH FPaHYJI 11€0JIiTY NPUPOIHOIO

Horyxuicts HBU- 119 280 336 462 595 700
BHITPOMiHIOBaHHSA, BT
Yac cymkw, XB. 11-14 7-11 5-10 5-7 4-7 3-5
BucnoBku Ta JIOBEJICHA JIOIIbHICTh BUKOPUCTAHHS JAHOTO CIOCO0Y
1.  JlocmimkeHo BIUIUB  MIKPOXBHJILOBOTO  CYIIIHHS Marepialy B TEXHOJOTil OTPUMAaHHS JIKapChKUX

BHUIIPOMIHIOBaHHS Ha JWHAMIKY CYIIKH TpaHyJ ILEOJITY
MPUPOJHOTO, 3HAYCHHS 1X TEXHOJIOTIYHUX BJIACTUBOCTEH,

(hopM Ha OCHOBI IIEOJIITY MIPUPOTHOTO.
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2. Bu3Ha4eHO ONTUMAILHAN PiBEHb BOJOTOMICTKOCTI ISt
rpaHyn i TabJeTok LeosiTy mpupoaHoro Ha pieai 0,03-
0,05 r.B./T.C.D.

3. Ha mincraBi aHainizy oJiepKaHUX JAHUX OOIPYHTOBaHA
TPUBAJIICTh TNpPOLECY CYIIKA B  3aJEKHOCTI  BiX
MOTYHOCTI HBY-BunpomintoBannss  119-700 Bt
notsarom 3-14 xa.

4. JloBeneHo, MO0 BUKOPUCTAHHSA MIKPOXBHIIBOBOI CYIIKH
B TEXHOJOTI TBEPAMX JIKApCEKUX (OPM MEOIITY
MPUPOJHOTO JO3BOJISIE OTPUMYBATH HPOIYKIIO BHCOKOT
SKOCTi, a cCaM METOH, BOJHOYAC 31 CBOEID IMPOCTOTOIO y
BIITBOPEHHI, BIiAPI3HAETBCA 3HAYHOIO IMIBHIKICTIO B
MOPIiBHAHHI 31 3BUYAIHUMHI METOJIaMH CYIITKH.
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RESEARCH OF MICROWAVE DRYING OF
NATURAL ZEOLITE GRANULES AND ITS
INFLUENCE ON THE TECHNOLOGICAL
PROPERTIES

Rybachuk V.D.

Introduction. The wet granulation technique is often
used in the preparation of free-flowing granules in the
manufacture of tablets and capsules. It is very important
that granules obtained by this technology be dried before
further processing. And also, it is important that the
method of drying is entirely controlled and managed and
the result is quite predictable. In recent years, microwave
drying of granules make a considerable interest.
Microwave drying is especially useful for moisture
sensitive materials which are mostly pharmaceutical
substances. Microwave drying technology is useful for
dosage forms with high purity, since this method provides
the possibility of drying in the same container production,
which reduces the chance of cross contamination of
matter and its direct contact with staff. The aim of this
work was to study the effect of microwave radiation on
the technological properties of natural zeolite peets
compared to traditional convection method and to
determine the optimal drying modes and specific
humidity of the material. Material & methods. Granules
were prepared by wet granulation technology by using a
laboratory granulator NG-12. As the humidifier we used
potato starch gel and PVP in an amount of 25% by
weight of the dry product. The resulting granules were
divided into two equal parts and subjected to drying in a
microwave oven (Delfa D20MW) of installed capacity
(119 W, 280 W, 336 W, 462 W, 595 W and 700 W) and
shelf dryer to a residual moisture level of 0.01 g.w./g.d.m.
or less. Determination of the specific humidity of granules
was carried out by mass loss on drying. Fractional
composition of granules was determined using a standard
set of sieves with the diameter of the holes 2.0; 1.0; 0.5
and 0.25 mm. The friability of the granules was
determined using friabilator Pharma Test PTF 10E / ER,
Germany. To characterize the fluidity of granule Carr’s
indicator (Ic) and coefficient Hausnera (Hg).

Results & discussion. The results of experimental studies
have shown a significant impact of intensity microwave
radiation on the rate of drying material. With an increase
in power from 119 watts to 700 watts time spent on
drying decreased more than twice. Changing the speed of
drying material took place in two periods. In the first
period (humidity of 0,29-0,05 g.w./g.d.m.) free moisture
located mainly on the surface of the granules is removed
in the first period, in the second period (0,04-0,05
g.w./g.d.m.) moisture from the inner pores of the material
is removed. Type of drying does not significantly affect
the distribution of particle size. Different amounts of
microwave radiation also not significantly affect the size
and rheological properties of the granules. The last one
was confirmed by values of Carr’s index and coefficient
of Hausner. Both indicators showed that all series of
obtained granules have very good flowability. Study of
the influence of specific humidity values on the
mechanical strength of granules and tablets obtained on
the basis showed that its most optimal level, which can be
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recommended both for granules and for tablets, is based
on their range of 0,03-0,05 g.w./g.d.m. Knowing the
limits of specific humidity allows to choose optimal
modes of power microwave radiation for drying a natural
zeolite granules. Conclusion. The effect of microwave
radiation on the dynamics of natural zeolite pellets drying
on the value of their technological properties. Optimal
levels of specific humidity for granules and tablets,
providing the best technological properties, is 0,03-0,05
g.w./g.d.m. On the basis of data obtained, the reasonable
duration of the process of drying, depending on the power
of the microwave radiation, is 3-14 minutes.

Keywords: natural zeolite, granules, microwave drying,
humidity, technological properties



