O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMep: 0825U001938
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 26-05-2025

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. AcmornoB Bitaniii €BreHiioBud

2. Vitalii Y. Asmolov

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi CHIELiaIbHOCTI: 226

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Qapmarlis, mpoMuciosa dpapmaris

T'asy3p / rasysi 3HaHB. 0XOpOHA 3710POB's

OcBiTHBO-HayKOBa IIporpama 3i cneniajgbHOCTI: papmauis

JaTa 3axHcCTy: 23-05-2025

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 3400yBaya: Noven Pharmaceuticals Inc.

Kopg 3a €PIIOY: nemae

Micue3Haxoa>KeHHs: SW 144 street,, Maami, mrar ®nopusa, 11960, Cniosnyyeni llItatu Amepuku (CIIIA)

dopma ByacHOCTI: [lepkasna
Cdepa ynpasiriHHS:

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai3oBaHOil BYEHOI paju). PhD 8323
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil papMaleBTUYHMI YHIBEPCUTET

Kopg 3a €IPIIOY: 02010936

Micue3HaxoaKeHHS: By [TymkiHcebka, 6yz. 53, Xapkis, XapkiBcbKuii p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHH 3710POB ' YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuit papmalleBTUYHUIA YHIBEPCUTET
Kopg, 3a €IPIIOY: 02010936

Micue3HaxoaKeHHS: ByJ. [TymkiHceKa, 6yz. 53, XapkiB, XapkiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepcTBO 0XOpOHM 31,0pOB st YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 76.31.29.13, 76.31.29.05, 76.31.30

Tema gucepranii:
1. BuByeHH4a Ta KOHTPOJIb YMHHUKIB BapiIOBaHHﬂ [JIg TECTY PO3YMHEHHSA [JI TBEPAUX NO30BAHNX npenapaTiB

2. Study and Control of Variability Factors for the Dissolution Test of Solid Dosage Forms

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BUBYEHHIO IPKepeJl BapiloBaHHS Ta ONTUMI3alil iX BIUIMBY, 17151 3a0e3I1e4eHHs
HagiliHoCTi pe3yabTariB aHaniszy TP. [ns TIJI3, ski € Hait6inbm posnosciogkeHuM Bunom I'J13, TP € ogHUM 3
KJIIOYOBUX IOKA3HUKIB SIKOCTI, IKUI XapaKTepusye e(peKTUBHICTb IIpenapary. Y BiinosigHocTi i3 minxomom AQbD,
YMOBOIO 3a6€311eY€eHHSs SIKOCTi IPOAYKTY (TOOTO JI3) € po3ymiHHS (3HAHHS) YMHHUKIB BapilOBaHHS, HA YOMY
OyIyeTbCsl ix KOHTPOJIb. B pOOOTI KOHTPOJIb 32 HEBU3HAYEHICTIO pe3yJIbTaTiB aHali3y, sSIKa XapaKTepusye HalliliHiCTh
Pe3yJbTaTiB aHasi3y, peajli30BaHO Yepe3 KOHTPOJIb 33 YMHHMKAMU BapiloBaHHS. [171s1 CTAaHAAPTHUX YMHHUKIB
BapiloBaHHs (IIOB’S13aHUX i3 onepalisMy, SKi BUKOHYe Oyb-sIKa J1ab0opaTopisl), Taku SIK NPELU3iHICTbh BUMipIOBAaHHS
17151 CO i B3ATTA aJliKBOTH MIMIETKOIO (5IKi € TUIoBUMU came 17151 TP), Bimomo, 1110 BOHM MOKYTh KPUTHUYHO BILJIMBATHU
Ha peaysbTaty TP. BogHouac, pouenypy KOHTPOJIIO 32 IIMMU OIlepaLisiMy B 1abopaTopisix BincyTHi /3acTapiii, i
BifcyTHs iHpopMalLis mWoAo GaKTUYHOI aMIUITY 1A UX YAHHUKIB B PyTUHHOMY aHali3i 111 Cy4aCHUX J1IabopaTopiit
KOHTPOJIIO SIKOCTI JIikapChKUX 3ac06iB. Bysu npoaHani3oBaHi pe3ynbTaTy BUMipioBaHb MeTogoM CO ais

BHYTPIIIHb0Ia60PATOPHOTO LOBFOTPUBAJIOTO €KCIIEPUMEHTY B yMOBAaX PyTUHHOTO aHali3y, [Jis MixkjiabopaTOpHOTo



ekcnepumeHTy B ymoBax [1I1T, i gyig pesysbraTiB KBasiikauii ciekrpodoromerpa. [lokazaHa akTyalbHiCTb
KOHTPOJIIO 32 [IpeuU3ifHICTIO [ BUMipIOBaHb 3 BUMIMaHHSM KioBeTH 17151 KBastidikauii npunany (OQ) i B pyTUHHOMY
aHaizi (PQ). 3anporoHoBaHa yAoCcKoHaleHa KOHLenis Kasigikauii cnekrpodoromerpa ang eramnis OQ i PQ, sika
CIIMPAEThCs HA PO3yMiHHS YMHHUKIB BapitoBaHHs a1 CO i cyyacHuit metposoriyauii niaxin JOVY. dns
06IpyHTyBaHHsI KpuTepiiB OQ BUKOPUCTOBYETHCS «I0KA30BUNY MinXif, a 411 PQ - «nigTBepaKyOuniny migxis.
O6uppa ningxony 6a3yoThesl Ha 3acToCyBaHHI KpuTepito Gimepa. [TokasaHo, 1110 3aIIPOIIOHOBaHI KPUTEPIi B cydacHUX
J1abopaToPisix BUKOHYIOTHCS 3 BUCOKOIO HAZiMHICTIO. 3alIpOIIOHOBAHA IPOLieAypa KOHTPOJIIO PeLU3iiiHOCT] i
HayKOBe OOI'PYHTYBaHHS 3alIPOIIOHOBaHOI KoHLenii BBesieHi B DY, 3anponoHoBaHi HACTYIIHI MaKCUMaIbHO
IIPUITYCTUMI 3HaUY€HHS BiIHOCHOTO CTaHAAPTHOIO BixuaeHHs 36kHOCTI ontryHoi ryctunu (RSDEQmax), 3a1exHo
Bif KiZIbKOCTi BUMipIOBaHb, Mif, yac kBasidikanii cnekrpodotomerpa: mpu n=10 RSDEQmax = 0,19 %; npu n=15
%RSDEQmax = 0,22 %; npu n=20 RSDEQmax = 0,23 %; npu n=25 RSDEQmax = 0,24 %; npu n=30 RSDEQmax = 0,25
%. Ockinbky mif yac kBasidikanii HeBimomo, 4y Bianosigae crekTpodoToMeTp BUMOTaMm o0 MPenu3iiHOCTi
BAMIipPIOBaHb, BUKOPUCTOBYIOTh «IIOKa30BUM» Minxin. B pesynbraTi BUMOru 1o RSD nocuimooThCS 31 3SMEHIIEHHSIM 1.
3anpornoHoOBaHi HACTYIIHI MAaKCUMAaJbHO MIPUITyCTUMi 3HAU€HHS BiTHOCHOT'O CTAaHJAPTHOTO BiIXMJIEHHS 30DKHOCTI
onTU4YHOi ryctuHU (%RSDEQmax ), 3aJ1e5KHO Bifl KiJIbKOCTI MOCJIiIOBHYX BUMiPIOBaHb, Y PYTUHHOMY aHaJli3i: Ipu
n=3 %RSDEQmax = 0,47 %; npu n=4 %RSDEQmax = 0,43 %; npu n=5 %RSDEQmax = 0,41 %. Ockinbku mig yac
PYTHMHHOIO aHaji3y ClieKTpo(OoTOMETp IIOBUHEH BiiTIOBiJATH BUMOTaM 1100 NPeLn3iliHOCTI BUMipIOBaHb,
BHMKOPHMCTOBYIOTH «IIiATBEP>KAYBAJIbHUNY Mifxia. B pesynbraTi BUuMoru 1o RSD nociabiooThCs 3i SMEHIIEHHSM N.
BuBueHHs BapiloBaHHS, IOB'SI3aHOTO 3 BilMipIOBaHHSIM aJliKBOTH, B yMOBaxX PyTUHHOIO aHai3y, 0Ka3ajo
HETIPUIHATHO BUCOKY 4acCTOTY i aMIIiTyly nepesuiieHHs: Bumor HAIT mopo niei npouenypu. byso nmpoaHaiizoBaHo
3arasiom 97 onepauiil BigMiploBaHHS alikBOTU. Y IESKUX €KCIIEPUMEHTaX 10 87% olepaliil BigMipIOBaHHi alikBOTU
HE BiTIOBilaJI0 BUMOTaM; B CEPEIHbOMY I10 BCiX €KCIIepUMEHTaxX 34% ornepaliil He BiAIOBiajo BUMOTaM;
MakcHMaJlbHe BiIXWJIEHHS MalbKe BTPUYi NepeBUILyBaso BUMOTH. ToMy 6yyi0 IPOBEeLeHO HaBYaHHS i TECTYBaHHS
BCbOTO II€pPCOHAaJy Jlabopatopii (7 aHasiTUKIB). Pe3ynbraTty nokasanyu BUCOKY e(eKTUBHICTb BXKUTUX 3aXOIiB.
BopHouac 6yJ10 3's1COBaHO, 1O [1Js1 KOPEKTHOI OLIiHKM pe3yJsbTaTiB KBasi¢ikalii aHaliTUKiIB HEOOXiIHO
BHKOPHCTOBYBATH IINETKY, 171 KOi cepTru}iKoBaHO 06'eM SKUI TOCTABIISETHCS, 3 MTIAXOXKOIO 117151 3aBAAHHS
TeCTyBaHHs HeBU3HaveHicTio. Bepudikauii ninetku Ha BianosigHicTs cTanaapty ISO HemoctaTHbO. [To peaynbratam
BMBYEHHS BapilOBaHHS 7151 ollepallii B3SITTs ajlikBOTH B PyTUHHOMY aHaili3i 6yJl0 peKOMeHI0BaHO npoBeneHHs [T
17151 BCbOTO (papMaLleBTUYHOro ceKktopy. s nposenenHs II1T 6yinu chopMyIIbOBaHi KIIOUOBi BUMOTH 10
kBastidikanii nepcoHany npu pyTMHHOMY KOHTPOJIi IKOCTi JI3, sKi O6yJi BUKOPUCTaHI SIK KpUTePil 17151 OLiHKU
pesynbTaTis yyacHuKiB [I1T nss onepauii BigMiproBaHHS anikBoTU. byau chopmysiboBaHi kputepii i po3pobieHa
METOJIMKa KayliOpyBaHHS MINEeTOK 7151 3aBJaHHs KBasigikalii aHaniTukis. Po3pobnena gy IIT meTonuka
TeCTYBaHHSI aHaJliTUKIB i KpuTepii 1711 onepaii BigmipioBaHHS anikBoTH BBeseHa B IOV, i moxke
BHUKOPHCTOBYBATHUCS [1J1 BHYTPIIIHbOJIaOOPATOPHUX TECTYBaHb. B TeCTyBaHHI IPUMHSAMY y4acTb 64 aHamiTHKa Bif, 22
JabopaTopiil.

2. This thesis is dedicated to studying sources of variation and optimizing their influence to ensure the reliability of
dissolution test analysis results. For solid dosage forms, which are the most common type of pharmaceutical
products, dissolution is one of the key quality tests characterizing the effectiveness of the medicine. According to
the AQbD approach, ensuring product quality (i.e., the medicinal product) requires understanding (knowledge of)
the variability sources, which form the basis for their control. In this work, the control of the uncertainty of
analysis results, which characterizes the reliability of the analysis outcomes, is implemented by controlling sources
of variation. For standard variability sources (related to operations performed in any laboratory), such as the
precision of spectrophotometric measurements and aliquot sampling with a pipette (which are typical for
dissolution testing), it is known that they can critically affect dissolution results. However, control procedures for
these operations in laboratories are either absent or outdated, and there is no information on the actual amplitude
of these factors in routine analysis in modern quality control laboratories for pharmaceutical products. The results
of spectrophotometric measurements were analyzed for a interlaboratory long-term experiment under routine
analysis conditions, an interlaboratory experiment under proficiency testing scheme (PTS) conditions, and for



spectrophotometer qualification results. The relevance of precision control for measurements involving cuvette
removal during instrument qualification (OQ) and routine analysis (PQ) was demonstrated. An improved concept
for spectrophotometer qualification for OQ and PQ stages was proposed based on the understanding of
spectrophotometric variation sources and the modern metrological approach of the State Pharmacopoeia of
Ukraine (SPU). The "evidence-based" approach was used to justify OQ criteria, while the "confirmatory" approach
was used for PQ, both based on Fisher's criterion. It was shown that the proposed criteria are met with high
reliability in modern laboratories. The proposed precision control procedure and the scientific justification of the
proposed concept have been introduced into the SPU. The following maximum permissible values of the relative
standard deviation of optical density repeatability (%RSDEQmax), are proposed, depending on the number of
measurements, during the qualification of the spectrophotometer: for n=10 %RSDEQmax = 0,19 %; for n=15
%RSDEQmax = 0,22 %; for n=20 %RSDEQmax = 0,23 %; for n=25 %RSDEQmax = 0,24 %; for n=30 %RSDEQmax =
0,25 %. Since it is unknown during qualification whether the spectrophotometer meets the requirements for
measurement precision, an “evidential” approach is used. As a result, the requirements for RSD become stricter as
n decreases. The following maximum permissible values of the relative standard deviation of optical density
repeatability (%RSDEQmax), are proposed, depending on the number of consecutive measurements, in routine
analysis: for n=3 %RSDEQmax = 0,47 %; for n=4 %RSDEQmax = 0,43 %; for n=5 %RSDEQmax = 0,41 %. Since the
spectrophotometer must meet the requirements for measurement precision during routine analysis, a
‘confirmatory' approach is used. As a result, the requirements for RSD are relaxed as n decreases. The study of
variation associated with aliquot sampling under routine analysis conditions revealed an unacceptably high
frequency and amplitude of deviations exceeding the SPU requirements for this procedure. A total of 97 aliquot
sampling operations were analyzed. In some experiments, up to 87% of aliquot sampling operations did not meet
the requirements; on average, across all experiments, 34% of operations were non-compliant, and the maximum
deviation exceeded the requirements by almost three times. Therefore, training and testing of all laboratory
personnel (7 analysts) were conducted, demonstrating high efficiency. However, it was shown that for a correct
assessment of analyst qualification results, a pipette with a certified delivered volume and suitable measurement
uncertainty should be used. Verification of pipettes against the ISO standard was found to be insufficient. Based on
the study of variation for aliquot sampling in routine analysis, it was recommended to conduct PTS for the entire
pharmaceutical sector. Key qualification requirements for personnel in routine quality control of pharmaceutical
products were formulated for PTS and used as criteria to assess PTS participants’ performance in aliquot sampling.
Criteria were established, and a calibration methodology for pipettes was developed for analyst qualification. The
testing methodology and criteria for analysts during PTS was introduced into the SPU and can be used for in-
house laboratory testing. A total of 64 analysts from 22 laboratories participated in the testing.
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