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AHHOTANUA

B nanHO¥ cTaThe TpeACTaBIeHO SKCIEPUMEHTAIbHOE 000CHOBAHUE MPOEKTHOTO MOl U CTPATETUH KOHTPOJIS
KadyecTBa IJIs pa3pabOTKU IHKEHEPUKOBBIX KOMOMHUPOBAHHBIX TAOJETOK, COAEPKAILNX PUINMBUPHH THAPO-
XJIOPHJ, SMTPUIUTAONH U TeHO(OBUP IU30MPOKCHI PyMapar, B COOTBETCTBHH ¢ Meromosioruedt Quality by
Design (QbD). Llenbto nccienoBanus sSBISUIOCH YCTAaHOBJIEHHE B3aUMOCBS3H MEXIY KPUTHUYECKUMH ITapaMeT-
pamu MaTepHasoB U Mpoliecca MPOU3BOJICTBA U KIIFOYEBBIMH MTOKA3aTESIMU KaueCTBa TOTOBOM JIEKAPCTBEHHOM
(dopmbl. TexHomornveckuii mporecc 6a3upoOBANICS HA Pa3lIeIEHOM MMOJyYEHUH BYX TPaHyIISTOB: PUIIMTUBHPHUHA
METO/IOM TPaHyJISILUH B IICEBIOOKIKEHHOM CJI0€ M KOMOMHAIMK SMTpULMTA0NHA ¢ TeHO()OBUPOM METOIOM
BJIKHOW T'PaHYJISIIMU B BBICOKOCIBUTOBOM cmecHtene. OLeHUBaIUCh (U3UKO-TEXHOJIOTHYECKHE CBOMCTBA
IPOMEXYTOYHBIX NPOOYKTOB, KOJMUYECTBEHHOE COJAEpKaHHE aKTUBHBIX cyOcTaHiuii Mmeromom BOXX nu
npoQ N PacTBOPEHUS ¢ pacyéroM dakTopa cxozactsa (f2). YcTaHOBIEHO, 4TO CTaOMITBHOE TOCTHXKEHHE CO/Iep-
JKaHUS aKTUBHBIX BEIIECTB B quana3one 95-105% u s3KkBUBaJICHTHOCTH IIPOGUIIS PACTBOPEHUSI OPUTHHAIEHOMY
npenapaty (f2 > 50) obecneunBaercst pu noAAep)aHUU Aonu Menkoil ¢pakuuu (< 0.12 MM) B rpanysste
puinnuBupHrHA Ha ypoBHE 70-85% u 00BbEMa rpaHyIUpYIOLMIEH KUIKOCTH U1 BTOPOil cMecH B mpenenax 35-
45% ot Macchl cyxoil cMecr. OTKIOHEHHE OT JAaHHBIX IPAaHMI IPUBOIUT K HAPYLICHUIO OJTHOPOAHOCTHU J03U-
POBaHMSI U CHH)KECHHUIO OMO(papMalieBTUYeCKON SKBUBAJICHTHOCTU. [IpOBeIEHHBIN aHAJIN3 MOATBEPINI BBICO-
KYIO 9yBCTBUTEIBHOCTh CUCTEMbI K BHIOPAHHOMY PEXKHMY I'PaHYISIIUHU, YTO MOJUYEPKUBAET HEOOXOAUMOCTh
CTPOTOro COOMIOICHHUS YCTAHOBJICHHBIX Pa0OYMX AMANa30HOB MPH NPOMBILUIEHHOM npou3BoacTse. Chopmu-
POBaHHOE MHOT'OMEPHOE MPOEKTHOE TOJIE HAyYHO OOOCHOBBIBAET KOHTPOJIb KPUTHYECKUX TapaMeTPOB MpoIiecca,
rapaHTUpyeT BOCIPOM3BOAMMOE Ka4eCTBO MPOIYKTa M MOKET OBITh HETIOCPEICTBEHHO UCTIONB30BAHO A MACIITa-
OMpOBaHMs TEXHOJIOTHH, BHEIpeHHs! PAT-KOHTPOIIS U ITOJIrOTOBKH PETHCTPAIIHOHHOTO JIOChE TEHEPUIECKON (PHK-
CHUPOBAaHHOW KOMOMHAIIMH aHTUPETPOBUPYCHBIX MTPETIapaToB.
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Abstract

This article presents an experimental justification of the design space and quality control strategy for developing
generic combination tablets containing rilpivirine hydrochloride, emtricitabine, and tenofovir disoproxil
fumarate, following the Quality by Design (QbD) methodology. The primary objective was to establish the
relationship between critical material attributes, process parameters, and the critical quality attributes of the final
dosage form. The manufacturing process employed two distinct granulation pathways: fluidized bed granulation
for rilpivirine and high-shear wet granulation for the emtricitabine/tenofovir blend. Physicochemical properties
of intermediate granulates, active pharmaceutical ingredient (API) content via HPLC, and dissolution profiles
were systematically evaluated. Profile similarity was quantified using the similarity factor (f2). Results
demonstrated that maintaining the fine particle fraction (< 0.12 mm) in the rilpivirine granulate at 70-85% and
limiting the granulation liquid volume for the second mixture to 35-45% of the dry blend mass consistently
yielded API content within 95-105% and dissolution profile equivalence to the reference product (f2 > 50).
Deviations from these ranges compromised dose uniformity and bioequivalence. The established
multidimensional design space scientifically validates process control, ensures reproducible product quality,
and mitigates formulation risks. These findings provide a robust framework for process scale-up,
implementation of process analytical technology (PAT), and regulatory dossier preparation for this fixed-dose
antiretroviral combination.
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