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PazpadoTKa TEXHOJIOTHYECKON cXeMbI IPOU3BO/ICTBA U UCIIBITAHUS
cIpesi HAa3aJIbHOTO /I JIEUeHUS aJIJIepruiecKkoro puHuTa

A.E. ITo3guAKOBa

ITamueopckuil meduxo-gapmayesmuueckuil uHcmumym — guauan ®I'6OY BO «Boazoepadckuil 20cy0apcmeetHblil
MeduyuHckuil yHusepcumem» Munsdpasa Poccuu, [Tamuzopck, Poccus

AHHOTAIIA

BBeeHue. HazaapHOe BBeIeHNUE SIBIISETCS OITUMATIBHBIM CLIOCOOOM BBE/IEH IIPEapaTa Jisi IOCTHKEHHS MaKCH-
MaJIbHOM GMO/IOCTYITHOCTH IIPX MECTHOM JiedeHUH 3a00JIeBaHNI HOCA U OKOJIOHOCOBBIX ITa3yX. biiaromaps yio6¢TBy mpu-
MEHEHHUs ¥ BO3MOXKHOCTH JI03UPOBAHUS, CIIPEN HA3aJIbHbBIE CTAIHM TPEAIOUYTUTETHHBIM CIIOCOO0M JTOCTaBKM aKTHBHBIX
apmarneBTHUeCKIX cybcTaHIIMHA. B 5TOH cBA3M GBI pa3paboTaH COCTAaB U TEXHOJIOTHA HOBOT'O CIIPes Ha3aJIbHOTO JIJIs JIeve-
HUS QJUIEPTHYECKOr0 PUHUTA Ha OCHOBE (ekcodeHaIMHA THAPOXIOPH/IA ¥ TPOU3BOAHOTO IJIMIIUPPU3MHOBOH KUCIOTHI.
Il e 1 b . IIpoBeneHue papMaieBTHKO-TEXHOIOTMUECKIX UCIIBITAHII [JIs1 PAa3pabOTAHHOTO PaHee COCTaBa CIIPEst HA3aJIb-
HOTO JIJIs1 JIEUE€HUs aJJIEPIUYECKOr0 PUHUTA U Pa3pabOTKa TEXHOIOTHIECKOM CXEMBI er0 TPOU3BO/ICTBA.
MaTepuaas U MeTo[bl. Mcrmomp3oBanuch cyocrannuu dexcodeHaiMHA THAPOXIOPH/IA U AMMOHUSA IJIH-
nuppusuHata. Onpe/essivi OTHOPOJHOCTb MACChI I03bI CIIPes Ha3aJIbHOTO U KOJIMYECTBO /103 B YIIAKOBKE COTJIACHO COOT-
BETCTBYIOIEH craThe I'ocyapcTBeHHOH (apMakolen; KpaeBOH yros CMauyuBaHUA, Gakes U yToJl paciblia — COIVIACHO
METOZIMKAM U3 JINTEPATYPHBIX JAHHBIX.

PesynbTarThl . BXxoJe 3KCIEPUMEHTAIFHOTO OIPE/EIEHNS XaDAKTEPUCTUK KPAEBOT0 yIJIa CMadynuBaHus U dakesa
pacmbiia 6611 BBIOpaH akTyaTop mpousBozicTBa Coster Tecnologie Speciali S.p.A. (Mtanus), KOTOPbIi o6ecrieynBaI Hau-
JIydIllee pacripe/iesieHue Kaleslb Ipenapara 1 c03/[aBajl MaKCHMaJIbHYO IUTOIaab (hakesia pacisiia — 392.13 + 28.075 MM2.
B pesysibTaTe UCIBITAHUI IO ONIPEIETIEHUI0 CPEeTHEN MACChI ZI03BI U IPOBEPKHU OAHOPOAHOCTH JO3UPOBAHUS YCTAHOBHIIH
COOTBETCTBHE TPEeOOBAHUAM JIEHCTBYIONIEH hapMaKoneiiHOH cTaThu. IIpoBe/ieHHbIE KOMILJIEKCHBIE UCCIIEIOBAHUS TT03BO-
JIFUIA COCTABUTD TEXHOJIOTUYECKYIO CXEMY ITPOU3BOJICTBA HA3aJIBHOTO CIPes IPOTUBOAJIEPIHYECKOTO IeCTBUA.
3axkJui04eHHue . [IpoBeeHHOE UCCIEJOBAHIE IIO3BOJIMIIO ONIPEAEIIUTD P hapMaIeBTHKO-TEXHOJIOTHUECKUX ITOKa-
3aresiell, XapaKTePU3YIOLUX CIIPeil Ha3aIbHbIHN, U IPEJIOKUTH ONTUMAIBHYI0 TEXHOJIOTUUECKYIO CXEMY IIPOU3BOZCTBA.
Karouesvie caoea: cripeii, MHTpaHa3aabHOE BBE/IeHUE, aJUIEPTMIeCKUH PUHHT, 6;10KaTOPbl H -THCTaMIHOBBIX PeIlenTo-
POB, IPOTHBOAJVIEPTUIECKOE CPEZICTBO.

OGpasen murupoBaHuA: [lo3ausakoBa A.E. PazpaboTka TEXHOJIOTUYECKOM CXeMbI IPOM3BO/ICTBA U UCIIBITA-
HUs CIIpesi Ha3aJIbHOTO /JIs JIeueHus ajieprudeckoro puauTa // Journal of Siberian Medical Sciences. 2023;7(1):110-
117. DOI: 10.31549/2542-1174-2023-7-1-110-117

Development of a process flow diagram for the manufacturing
and testing of a nasal spray for allergic rhinitis treatment
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ABSTRACT
Introduction. Nasal administration is the optimal way to administer the drug to achieve maximum bioavailability
in the topical treatment of nasal and paranasal sinus diseases. Due to the ease of administration and the possibility of dos-
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ing, nasal sprays have become the preferred way of active pharmaceutical substances delivery. In this regard, the composi-
tion and technology of a new nasal spray for the allergic rhinitis treatment based on fexofenadine hydrochloride and glycyr-
rhizic acid derivative was developed.

Aim. To conduct the pharmaceutical and technological tests for the previously proposed nasal spray composition for the
treatment of allergic rhinitis and to develop a process flow diagram for its manufacturing.

Materials and methods. The substances used were fexofenadine hydrochloride and ammonium glycyrrhi-
zinate. The weight uniformity of the nasal spray dose and the number of doses in the package were determined according
to the corresponding article of the State Pharmacopoeia; the contact angle, the spray plume, and the spray angle were
determined according to the methods from the literature data.

Results. During the experimental determination of the characteristics of the contact angle and the spray plume, an
actuator manufactured by Coster Tecnologie Speciali S.p.A. (Italy) was selected which provided the best distribution of
drops of the preparation and created the maximum area of the spray plume — 392.13 + 28.075 mm?. As a result of tests to
determine the average dose weight and the uniformity of dosing, compliance with the requirements of the current pharma-
copoeia monograph was established. Comprehensive research enabled the development of a process flow diagram for the
manufacturing of anti-allergic nasal spray.

Conclusion. The conducted research made it possible to determine a number of pharmaceutical and technological
indicators characterizing nasal spray, and to propose the optimal process flow diagram for its manufacturing.
Keywords: spray, intranasal administration, allergic rhinitis, H, histamine receptor blockers, anti-allergic drug.
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BBEJIEHUE

HazasnpHOe BBefieHUE SIBJISIETCS ONMTHUMAIBHBIM
ciocoboM BBeZIEHUs IIperapara A JTOCTHIKEHUS
MaKCHUMAaJbHOM OWOMOCTYIHOCTU IIPH MECTHOM
JleueHUH 3a00JIeBAaHUH HOCA U OKOJIOHOCOBBIX
[1a3yx, B TOM YHCJIE JJIEPTHYECKUX U Heajleprude-
CKUX PUHUTOB U CUHYCUTOB. AJJIepTUYecKUi pUHUT
3HAYUTEJIPHO YXY/IIAeT KAauecTBO JKU3HU, YTO, B
CBOIO OYepe/lb, BeleT K TPYAOBOH U COIHMAIBHOM
Zle3a/jaliTalliy, HENPOAYKTUBHOU JIesTeJbHOCTH,
CHIDKEHHIO paborocrmocobHOCTH, mpobsieMaM B
y4eOHOM IIpoIlecce y IIKOJIBbHUKOB U CTYAEHTOB,
HapyILIeHUIO CHA.

AnuTeNni HOCA UMEET BBICOKYIO CTelleHb CHA0-
JKeHHSI KPOBEHOCHBIMU COCYAAMU U 00ecreynBaer
OTHOCUTEIbHO BBICOKYIO CKOPOCTh BCACHIBAHUSA, TaK
KaK OTCyTCTBYeT 3(PdeKT «IepBUYHOHN remaruye-
CKOHM BJIUMUHANMM». ODTH MPEUMYIIECTBA I03BO-
JISIIOT HUCIIOJIb30BAaTh HOCOBYIO IIOJIOCTH B KadyecTBe
QJIbTEPHATUBHOTO IIyTH BBEJIEHUS JIEKAPCTBEHHBIX
CPEJICTB U IIPU MAJUIMATUBHOM nomornu. biaromaps
yZ100CTBY NIPUMEHEHUS U BO3MOXKHOCTH JIO3UPOBa-
HUS, CIIPer Ha3aJbHbIE CTIN IPEANOYTHTETHHBIM
c10co00M JIOCTaBKU aKTHUBHBIX (DapMalleBTHUUECKIX
cybcrauiuii. B aT0# cBs3u 6B pa3paboTaH COCTaB U
TEXHOJIOTHsI HOBOTO CIIpest Ha3aJIbHOTO JJIS1 JIEUEeHUST
aJJIepruyeckoro puHUTa Ha ocHoBe dekcodeHa-
JIMHA TUAPOXJIOPU/IA U IPOU3BOJHOTO IVTUITUPPU3HU-
HOBOM KMCJIOTHI [1].

INTRODUCTION

Nasal administration is the optimal way to
administer the drug to achieve maximum bio-
availability in the topical treatment of nasal and
paranasal sinus diseases, including allergic and
non-allergic rhinitis and sinusitis. Allergic rhini-
tis significantly impairs the quality of life which,
in turn, leads to work dysfunction and social mal-
adjustment, nonproductive activity, decreased
performance, problems in the educational pro-
cess of schoolchildren and students, and sleep
disorders.

The nasal epithelium has a lot of blood vessels
and provides a relatively high rate of absorption,
since there is no first-pass hepatic elimination. These
advantages make it possible to use the nasal cavity as
an alternative route for drug administration and in
delivering of palliative care. Due to the ease of use
and the possibility of dosing, nasal sprays have
become the preferred way of delivery of active phar-
maceutical substances. In this regard, the composi-
tion and technology of a new nasal spray for the
treatment of allergic rhinitis based on fexofenadine
hydrochloride and glycyrrhizic acid derivative was
developed [1].

AIM OF THE RESEARCH

To perform pharmaceutical and technological
tests for the developed nasal spray composition for
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IOEJIb NCCJIEAOBAHUA

ITpoBectu (apmareBTUKO-TEXHOIOTHYECKIIE
WCIBITAaHUA JJIsI Pa3paboTaHHOTO cOCTaBa CIIpes
HA3JIBHOTO JJISI JIeUeHUsI aJUIEPTUYECKOTO PUHUTA
Y TIPEJIJIOKUTDH TEXHOJIOTHUECKYIO CXEMY €T0 ITPOU3-
BOJICTBA.

MATEPUAJIBI 1 METO/IbI

B pabore ObLTN HCIOIB30BAHBI CYOCTAHIINH (DEK-
codenaguna ruapoxsiopuga (Ind-Swift Laboratories
Limited, WHausa) W aMMOHHSA TIJIMIUPPU3MHATA
(BAO «Budurex», Poccus). dxkcnepuMeHTaTIbHbBIE
HCCJIeTOBAHUS MTPOBOIUIUCEH TIPU IOMOIIH CIIEYIO-
Iero 0o0OPYZOBaHUsA: 103aTOPHl ABTOMAaTHYECKHE
Jlennumet (Thermo Scientific) (Poccus), MUKPOCKOTI
DJIEKTPOHHBIN «AJsbTaMu» C IUMPPOBOH KaMepoit
UCMOS03100KPA-U-NA-N-SQ-NA (Poccus),
¢oroammapar Canon EOS 1200D (Amonwus), ycra-
HOBKA JIJIs OTIpeziesieHus (pakesia pacibLia.

dapMareBTHKO-TEXHOJIOTUUECKHE  HCIBITAHUSA
BKJIIOUAIU B cebs1 obs3aTesibHble (hapMaKOIeHHbIe
MeTobI (oIpesiesieHre OHOPOTHOCTH MAacChl JI03bI
¥ KOJIMYECTBA /103 B YIIAaKOBKE), KOTOPbIE ITPOBO/IAIIN
corsacHo obImel (apmakomneiinon cratbe (OPC)
1.4.1.0002.15 «A3p030JU U COpPEU», U JAONOJHU-
TeJIbHbIE, COTJIACHO METOJUKAM W3 JIMTEPATypPHbIX
JTAHHBIX — OTpeZIeJIEHNE KPAaeBOro yrjia CMauuBa-
HUA, pakesa U yriia pacmbiia [2].

UcceoBaHre KpaeBOTO yIJIa CMauMBaHUSI
Kamesjab pa3pabaThiBaeMOro COCTaBa CIIpes IIPOBO-
JIATA METOJIOM JiesKalllel Karid ¢ TIOMOIIBIO DJIeK-
TPOHHOrO MHKpockona «Anpramu» (Poccus) c
WCIIOJIb30BAHHEM  aBTOMATHYECKOTO  J103aTopa
kamenb Jlennumer. Ha IOBEpXHOCTh IIpeaBapH-
TEeJIbHO MO/ITOTOBJIEHHBIX THTAHOBBIX ILJIACTUH HAHO-
CWJTH KAIUTIO UCIBITYeMOTO PACTBOPA C MUCIIOJIb30Ba-
HHEeM aBTOMAaTHUYECKOTO /Io3aTopa Kamesb. TUTaHo-
ByI0 IUIACTHHY C KaIlUlel HCCIeoBajid COTJIACHO
MeToauKe, npeainoxenHor M.I'. Kucenesbim [3]. Bo
BCEX DKCIIEPUMEHTAIHHBIX OIPEAEJIEHUAX HCIIOJIb-
30BaJIM KAIUIM PACTBOpPa OJUHAKOBOTO oOBeMa.
Karurto ocBeIiaan KICTOUHHKOM CBeTa, a ee PO UIb
(pukcupoBanu mpu noMoIy MU@POBON KaMephl U
KaMephl MUKPOCKOIIA, MPOEIUpPYIOIIed usobpaxe-
HHe Ha KommbioTep. IlosiyueHHOe H300paKeHHE
Kar obpabatsiBasiv B mporpamMme Adobe Photo-
shop, u ompenessin HeoOXOMUMbIE JJIsI pacdera
KpaeBOro yIJIa CMauyMBaHUS IapaMeTphl KaIUIu.
W3MepeHHsT TPOBOJUWIM B TpeX IMOBTOPHOCTSX,
omubKa He MpeBbIIIaIa £3 %.

OmnpenesneHue yria U ¢dakega paciblia IMPOBO-
OUWIA C TIOMOINBI0 CHEIUAIBHOU YCTAHOBKU JJIS
perucrpanuu otmevyaTka ¢akesa pacmbuia Ha GOTO-
Oymare ¢ momoiibio porokamepst Canon EOS 1200 D

allergic rhinitis treatment, and to propose a process
flow diagram for its manufacturing.

MATERIALS AND METHODS

The substances of fexofenadine hydrochloride
(Ind-Swift Laboratories Limited, India) and ammo-
nium glycyrrhizinate (CJSC Vifiteh, Russia) were
used in the work. Experimental studies were carried
out using the following equipment: autosamplers
Lenpipet (Thermo Scientific) (Russia), an Altami
electronic microscope with a UCMOS03100KPA-U-
NA-N-SQ-NA digital camera (Russia), a Canon EOS
1200D camera (Japan), a device for detection a spray
plume.

Pharmaceutical and technological tests included
mandatory pharmacopoeial methods (determination
of the weight uniformity of the dose and the number
of doses in the package), which were carried out
according to the General Pharmacopoeial Mono-
graph 1.4.1.0002.15 Aerosols and sprays, and also
additional, according to the methods from the litera-
ture data — determination of the contact angle, spray
plume and spray angle [2].

The study of the contact angle of drops of the
developed spray composition was carried out by the
sessile drop method using an Altami electron
microscope (Russia) and an autosampler Lenpipet.
A drop of the test solution was applied to the sur-
face of the pre-prepared titanium plates using the
autosampler. The titanium plate with a drop was
examined according to the method proposed by
M.G. Kiselev [3]. In all experiments, drops of a
solution of the same volume were used. The drop
was illuminated by a light source, and its profile
was recorded using the digital camera and micro-
scope camera imaging on a computer. The resulting
drop image was processed in Adobe Photoshop, and
the drop parameters necessary for calculating the
contact angle were determined. The measurements
were carried out in three replicates; the error did
not exceed +3%.

The determination of the spray angle and the
spray plume was carried out using a special device
for registering the print of the spray plume on photo-
graphic paper using a Canon EOS 1200 D camera
under ultraviolet light exposure [4, 5]. Processing of
the results was carried out using Adobe Photoshop
and MS Office Excel.

RESULTS AND DISCUSSION

The contact angle formed by the vectors of sur-
face tension forces directed tangentially to the sur-
faces of the solid—liquid and liquid—air interface was
39.8066 + 0.3387°. The result obtained indicates
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B yITPadUOIETOBOM CBeTe [4, 5]. O6paboTKy moy-
YEHHBIX Pe3YJIbTATOB IPOBOINIIH ¢ TOMOIIbio Adobe
Photoshop u MS Office Excel.

PE3YJ/IBTATDBI 1 OBCY KAEHUE

Yron cmaumBaHus, 0O0pa30BaHHBIA BEKTOpAMU
CHUJI IOBEPXHOCTHOTO HaTsKeHUs, HallPaBJIeHHBIMU
I10 KacaTeJIbHOU K IOBEPXHOCTSIM Pas/iesia «TBEPIOe
TEJIO — YKUAKOCTh» U «IKHUKOCTh — BO3MyX», COCTa-
B 39.8066 + 0.3387°. IlonyueHHBIH pe3ysbTaT
CBUJIETEIBCTBYET 00 0OeCreYeHur COCTaBOM JIOCTa-
TOYHO OOJIBIIIOW IUIOIIAJN KOHTAKTa KalleJib pa3pa-
6aTBIBAEMOTO CIIPEesi C MOJIEJIbHOH IJIACTUHOM [3, 6].

OmnpezeeHne XapaKTepUCTUK (pakesia paciblia
IIPOBOAMJIOCH JIJIsI OIEHKHM KauyecTBAa BBHIOPAHHBIX
axkTyaTopoB. [lapameTpsl olleHUBATU BU3YaJdbHO U
[0 IUIOWIQI 3apernuCTPUPOBAHHBIX OTIEYATKOB
[7]. B skcmepuMeHTe IO ompejeyieHUI0 ¢akesa
pacmbuia  OBIM  HCHBITAHBI 14 03UPYIOLIUX
YCTPOUCTB Ppas3jiUYHbIX (UPM-IPOU3BOAUTENEN.
YeraHoBuiH, 4TO A AKTyaTOPOB XapaKTEPHU30Ba-
JINCHh CTPYHHBIM THIIOM HICT€YEHUS — 0Opa30BbIBa-
JINCh KaIUITM KPYIHOTO pa3Mepa, HepaBHOMEDPHO
pacrpeneneHHble 10 30HAM ¢akesia pacublIa. YTroi
pacmbuIa y TaKMX aKTyaTOpoB ObLI MeHee 30°, a
IJIOIAAL — 10 50 MM>.

AXTyaTOpBI ¢ MAJIOU IJIOIIA/IBIO (paKesa pacbpLia
(MeHee 150 MM?) CO3/1aBJIM HE3HAUUTEIHHYIO ILJIO-
IaJb KOHTAKTA IIpernapara B HOCOBOU IOJIOCTU CO
CIIUBUCTOH OOOJIOUKOH. AKTyaTOp IIPOHM3BOJICTBA
Coster Tecnologie Speciali S.p.A. (Utanus) obecre-
YMBaJ HAWIyYIllee pacrpejiejieHne Karesb Ipera-
para B CpaBHEHUHU C JPYTHUMHU U CO3[1aBajJl MAKCHU-
MaJIBHYIO IUIOIanb akesna pacmbuia 392.13 +
+ 28.075 MM2 Yros pacmbLia COCTaBWI 53.6 +
+ 3.762° [8].

OmnpernesieHre KOJIMUECTBA /103 B YIIAKOBKE U UX
Macchl MMPOBOJIMJIM IIyTeM B3BEIIUBAHUS CIpesl BO
(1axkoHe ¢ aKTyaTOpOM IT0CJIE BBICBOOOIK/IEHUS KaXK-
JIOH J103BI U OTOpachIBaHUA ee Yepe3 KaKJble 5 C.
AHajiornyHbIe AeUCTBUS MOBTOPsIu 7 pa3. [lo pas-
HOCTY BBIYHCJISITA Maccy JI03bI, BBICBOOOTUBITIEHCS
W3 YIaKOBKU. VcnbITaHUe IPOBOAWIN JJIA 10 /03.
Pe3ynpTaThl MCIBITAHUM NIPEJCTaBIEHBI B TAaOJ. 1.
VlcnibITaHus IPOBOAYIIH /IJIS1 ABYX BUJIOB YIIAKOBKU —
(bs1aKOHBI TEMHOTO CTEKJIA U MOJIMMepPHbIe MaTOBbIE
¢IrakoHBI.

Cpenmussi mMacca J03bl cocTaBwiIa 0.0498 T.
B pesynpTraTe UCHIBITAHUH Kak/as U3 10 UHIUBUAY-
JIBHBIX MAacC OTKJIOHSETCS OT CpeAHed Macchl Ha
BEJINUMHY, HE IPEBBIMIAIOIIYI0 5 %, UTO COOTBET-
cTByeT TpeOOBaHUAM JeHCTBYyIOIIEH (apmakoei-
HOH craThbu. CTeleHb YBaKyalluyd IPH 3TOM COCTa-
BmwIa 99 %. JlaHHBIN ITOKa3aTes b TAK)Ke XapaKTePU-

that the composition provides a sufficiently large
contact area of the drops of the spray under develop-
ment with the model plate [3, 6].

The characteristics of the spray plume were deter-
mined to assess the quality of the selected actuators.
The parameters were evaluated visually and by the
area of the registered prints [7]. In the spray plume
determination experiment, 14 actuators from vari-
ous manufacturers were tested. It was found that a
number of actuators were characterized by a jet type
flow — large droplets were formed, unevenly distrib-
uted over the spray plume zones. The spray angle of
such actuators was less than 30°, and the area was up
to 50 mm?>.

Actuators with a small area of the spray plume
(less than 150 mm?) created an insignificant contact
area of the drug with the mucous membrane of the
nasal cavity. The actuator manufactured by Coster
Tecnologie Speciali S.p.A. (Italy) provided the best
distribution of drops of the drug in comparison with
others and created a maximum area of the spray
plume 392.13 + 28.075 mm?. The spray angle was
53.6 + 3.762° [8].

The determination of the number of doses in the
package and their weight was carried out by weigh-
ing the spray in a vial with an actuator after each
dose was released and discarding it every 5 s. Similar
actions were repeated 7 times. The weight of the dose
released from the package was calculated from the
difference. The test was performed for 10 doses. The
results are presented in Table 1. The tests were car-
ried out for two types of packaging — amber glass
vials and polymeric matted vials.

The average weight of the dose was 0.0498 g. As a
result of the tests, each of the 10 individual weights
deviates from the average weight by an amount not
exceeding 5%, which meets the requirements of the
current pharmacopoeia monograph. The degree of
release was 99%. This indicator also characterizes
the selected package as meeting the requirements.

The number of spray doses in an amber glass vial
with a polymeric actuator Coster Tecnologie Speciali
S.p.A. according to the results of 3-fold tests was
198 + 2. The number of spray doses in a polymeric
vial with an actuator Coster Tecnologie Speciali
S.p.A. resulting from 3-fold tests was also 198 + 2.

The conducted comprehensive studies allowed
us to make an optimal process flow diagram for the
manufacturing of nasal spray of anti-allergic action.
Considering that the development of process proce-
dures is standardized, among other things, by the
order of the Ministry of Industry and Trade of the
Russian Federation No. 916 dated 06/14/2013 (ed.
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Ta6auna 1. Pe3ysnbTaThl H3y4YeHHs OJAHOPOJHOCTH MacChl A03bI CIpest
Table 1. Results of the study of the weight uniformity of the spray dose

OTKJ/IOHEHHuE OT
cpeJHeN MaccChl 503bI

Macca f03bl1 cipest

Homep 103561 (d1akoH TeMHOTO

OTKJ/IOHEHHUE OT

Macca 0361 .
cpegHeH Macchl 03bI

cnpes (¢p1akoH

T eI o Deviation from the  Nommepmbi),r DU

of the dose Weight of the dose . Weight of the dose .
(amber glass vial), g EEEUTEEIG (polymeric vial), g PRI

of the dose, % of the dose, %

1 0.048 3.6 0.049 1.6

2 0.050 0.4 0.050 0.4

3 0.051 2.4 0.050 0.4

4 0.051 2.4 0.050 0.4

5 0.049 1.6 0.048 3.6

6 0.050 0.4 0.051 2.4

7 0.049 1.6 0.050 0.4

8 0.050 0.4 0.050 0.4

9 0.051 2.4 0.051 2.4

10 0.049 1.6 0.049 1.6

CpenHee 3Hauenue 0.0498 168 0.0498 136

Average value

3yeT BLIOPAHHYIO YIIAKOBKY KaK y/TOBJIETBOPSIOIIYIO
TpebOBaHUAM.

KosmyectBo 103 crpes Bo (uiakOHE TEMHOTO
CTeKJIa ¢ moJuMepHbIM akTyaTtopoMm Coster Tecno-
logie Speciali S.p.A. B pe3ysbrate 3-KpaTHBIX UCIIbI-
TaHUH cocTaBuiIo 198 + 2. KosmuecTBO 7103 CIipes B
nostuMepHOM ¢utakoHe ¢ akryatopoM Coster Tecno-
logie Speciali S.p.A. B pe3ysbrare 3-KpaTHBIX UCIIbI-
TaHUU TAKKE COCTABIIIO 198 + 2.

[TpoBeieHHBIE KOMIUIEKCHBIE — HCCJIE/IOBAHUS
MIO3BOJIMJIM COCTABUTH ONITHUMAJIbHYIO TEXHOJIOTHYe-
CKYIO CXEMY IIPOM3BOICTBA HA3aJIBHOTO CIIPEs IIPO-
TUBOAJUIEPTUYECKOTO JEHCTBUA. YUHUTHIBAsA, YTO
pa3paboTKa TEXHOJIOTHIECKOTO perjaMeHTa IIPOU3-
BOJICTBA HOPMHUPYETCS B TOM YHCJIe TpUKa3oM MuH-
npomTtopra Poccuu ot 14.06.2013 N2 916 (peza. oT
18.12.2015) «0O6 yrBepkaenuu I[IpaBui HajUIEeKa-
el MPOU3BOJCTBEHHOU MPAKTUKW» [9], /71 opra-
HU3AIUU U OCYIIEeCTBJIEHUS ITPOU3BOICTBA HEOOXO-
QMO YYHUTHIBATh IIOKAa3aTeau KadecTBa ((pusmko-
XUMHYeCKHe U (apMalieBTHKO-TEXHOJIOTHIECKHE)
Mpe/ITIaraeMoro JIEeKapCTBEHHOTO Mperapara Ha JTa-
nax «TexHosiormueckuii mpouecc 4», «YIaKOBKa,
MapKHUPOBKa, OTIPy3Ka 5». TeXHOJIOrHYecKas cxeMa
cocransieHa B cooTBeTcTBUU ¢ OCT 64-02-003-2002
(puc. 1) u BKIIIOYAET TPU STara BCIOMOTATEIHHBIX
paboT (IIoAroTOBKA IPOU3BO/ICTBA, IIOJIyIEHIE BOJBI
OUMINIEHHOH U HEIOCPe/ICTBEHHAS TIO/ITOTOBKA (ap-
MaIeBTHUYECKUX CYOCTAHIIUH U YIIAKOBOYHOT'O MaTe-
puasia); TEXHOJIOTHUECKUH IPOIECC U3TOTOBJIEHUSA

dated 12/18/2015) “On approval of the Rules of
Good Manufacturing Practice” [9], for the organi-
zation and implementation of production, it is nec-
essary to take into account the quality indicators
(physical-chemical and pharmaceutical-technolo-
gical) of the proposed medicinal product at the
stages “Technological process 4,” “Filling, packa-
ging, labeling 5.” The process flow diagram is drawn
up in accordance with the Industry Standard 64-02-
003-2002 (Fig. 1) and includes three stages of pre-
paratory work (preparation of production, obtain-
ing purified water and direct preparation of phar-
maceutical substances and packaging material);
technological process of spray manufacturing (dis-
solution of fexofenadine hydrochloride, prepara-
tion of an ammonium glycyrrhizinate solution in a
solvent mixture, mixing of solutions of medicinal
product and administration of preservative), filling
in vials with a screw-down actuator and an overcap,
packing in a cardboard package, labeling the fin-
ished product in accordance with current require-
ments and sending it to a warehouse. Simultane-
ously, pH indicators and visual characteristics —
color, lack of sediment are monitored. Each stage of
the technological process is carried out according
to Good Manufacturing Practice requirements, and
the critical stages of the process flow for the manu-
facturing of nasal spray have been validated accor-
ding to [9].
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| ToroBast npoxykuwst / Finished product |

Y

Ha cknapn / In storage

BP 1.1 [ToaroroBka BEHTHIISILIMOHHOIO BO3yXa
PWs 1.1 Preparation of ventilating air
B KaHAIM3ALIIO
BP 1.2 | [IpuroTossienue 1e3MHPUIUPYIOMNX PACTBOPOB | | Otxozbl into sewers
PWs 1.2 Preparation of disinfectant solutions Wastes
Cannraphas 06padoTKa
BP13 Tonroroka noMemeHnii | o | o 1BP 1 HHTapH ?[om}e)meHTnﬁ b
PWs 1.3 Preparation of premises PWs 1| Sanitization of : . Barmocgepy
on of premises IMotepu into the atmosphere
| .
BP 1.4 TloxroroBka 060pyIOBaHHs < Losses
PWs 1.4 Preparation of equipment
BP 1.5 IMoxroroBka nepconana
PWs 1.5 Staff training
BP2 IoxroroBka BBl OUHIIIEHHON
PWs 2 Preparation of purified water
BP 3.1 OTmepHBaHKUE BOJBI OUHIEHHOH
PWs 3.1 Measuring of purified water
B arMocepy
BP 3.2 | [IpurotoBnenue pacTBopa HaTpus ruApokcuaa 5% c Y Y Buara into the atmosphere
PWs 3.2 Preparation of 5% sodium hydroxide solution Moisture
IToarotoBka ChIpbst
BP33 Orseumnpanne ADC | o | o |BP3 U YIIaKOBKH 5 anvocde
PWs 3.3 Weighing of APS PWs 3 Preparation of raw Coth Pi’l
materials and package Torepu | into the atmosphere
ISP 3.;&4 OTBemnBanue Bcnomoya;qnhl{},;x BCIICCTB | Losses B KAHATH3LHMIO
Ws 3. Weighing of excipients into sewers
BP35 TloaroroBka 1akoOHOB M aKTyaTOpOB ”
PWs 3.5 Preparation of vials and actuators
TII 4.1 PactBopenue pexcodeHaanna THAPOXIOpUIa
TP 4.1 B LIIEJIOYHOM PacTBOpe
Dissolution of fexofenadine hydrochloride
in an alkaline solution
TII4.2 IIpuroroBiienne pacTBOpa aMMOHUS B arMocdepy
TP 4.2 TIMIUPPU3NHATA B CMECH PACTBOPUTEINICH Y Buara into the atmosphere
Preparation of ammonium glycyrrhizinate Moisture |~
solution and solvent mixture TIT4 | TIpurorosnenne pacTsopa
€| TP 4 cripest
TI14.3 CmeumBanne pacteopos JIC | o | Kx, Kr | Preparation of the spray ~ Barmocdepy
TP 4.3 Mixing of solutions of the MP CC, TC solution TTotepu | into the atmosphere
Losses
TII 4.4 | CMemmBanue pactBopa JIC ¢ BOJOI OYHIIEHHOM B KaHAU3aLMIo
TP 4.4 | Mixing a solution of the MP with purified water Info sewers
TIT 4.5 PacTBOpenue koHcepBaHTa
TP 4.5 Dissolution of the preservative
B arMocepy
YMO 5.1 ®acoBka pacTBopa BO (NIaKOH C aKTyaTopoM " Brara into the atmosphere
. Filling the solution into a vial with an actuator i >
FPL 5.1 i YMO 5 ®dacoBka, yrnaKkoBKa, Moisture
YMO 5.2 MapkupoBka NepBUYHON YIAKOBKH FPL5 MapKUpOBKa
FPL 5.2 Labeling of primary package Kx, Kt Filling, packaging,
£op P £ CC.TC &p labilingg Hexkonaunuonuele | Ha yTHIN3ALHIO
YMO 5.3 dacoBKka crpesi BO BTOPHUYHYIO YIIAKOBKY > YIIAKOBKH for disposal
FPL5.3 Filling of the spray in secondary package Sub-standard
Y packages

Puc. 1. TexHosiornueckasi cxeMa IIpOU3BO/ICTBA CIIpest TPOTUBOAJLIEPTUYECKOTO /iericTBusi (BP — BcriomoraTebHbIe

pabotbr; AQC — akTuBHas1 papmarnepTuyeckas cydcrannus; TII — TexHoTOrHUecKkuii mporiecc; YMO — yIakoBKa,

MapKUPOBKA, OTTPy3Ka; Kx — KOHTpoJb xumudeckuil; KT — KoHTpoJIb TexHoIornyeckuit; JIC — ieKkapcTBEHHOE CPEZICTBO)

Fig. 1. Process flow diagram of anti-allergic spray manufacturing (PWs — preparatory works; APS — active pharmaceutical

substance; TP — technological process; FPL — filling, packaging, labeling; CC — chemical control;
TC — technological control; MP — medicinal product)
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cupest (pactBopeHue QekcodeHauHa TUIPOXIIO-
puia, MPUTOTOBJIEHHE PACTBOpA IVIUIMPPU3UHATA
aMMOHHUS B CMECH PAaCTBODUTENIEHN, CMeEIIUBaHUE
pacTBOpOB JIEKAPCTBEHHBIX CPEJCTB U BBeJleHHE
KOHCepBaHTa), (pacoBKy BO (IaKOHBI ¢ 3aBUHYUBA-
IOIUMCA aKTyaTOPOM M 3alUTHBIM KOJIIIAYKOM,
VIAKOBKY B KapTOHHYIO ITAUKy, MapKUPOBKY T'OTO-
BOU IPOJIyKIIMH B COOTBETCTBUH C JEHCTBYIOIIUMHE
TpeOGOBaHUSAMHU U OTIPABKy ee Ha ckiaz. I[lapas-
JIEJTPHO OCYIIeCTBJISAETCA KOHTPOJIb 3a IIOKasare-
asMu pH ¥ BU3YaIbHBIMH XapaKTEPUCTHKAMU —
[IBET, OTCYTCTBUE Ocajika. Kaskaas cTagus TEXHOIIO-
rUYeCcKoro Ipoliecca OCyIecTBIIAeTCA COIIacHO Tpe-
6oBanusiMm GMP, a KpuTHUECKHE 3TAbl TEXHOJIOTH-
YeCcKOW cXeMbl IMPOW3BOJICTBA HA3aJIBHOTO CIIpest
MIPOIILTA BAJIUATIMIO COTJIACHO [9].

3AKJIIOYEHUE

[TpoBesieHHOE WCCIIEOBAHUE ITO3BOJIMJIO OIIpe-
IenuTh  psaf dapMareBTUKO-TEXHOJIOTHUYECKUX
IOKa3aTeJIed, XapaKTepHU3YIONIUX CIIPed Ha3aIb-
HBIH, U NPEJIOKUTDh ONTUMAJIBHYI0 TEXHOJIOTHYE-
CKYIO CXeMy ero npowu3sBozicTBa. Cripeil Ha3aIbHBIA
OLIEHUBAJIH TI0 ITOKA3aTeJISIM: KOJTMIECTBO /103 B yIia-
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CONCLUSION

The performed study made it possible to deter-
mine a number of pharmaceutical and technological
indicators characterizing nasal spray, and to propose
an optimal process flow diagram for its manufactu-
ring. Nasal spray was evaluated according to the fol-
lowing indicators: the number of doses in the pack-
age, the weight uniformity of the spray dose, the
spray plume and the spray angle, as well as the con-
tact angle. Studies to define the optimal shelf life will
allow to assess the quality and stability of the drug,
as well as to determine whether the selected packa-
ging meets the requirements of regulatory documen-
tation.

KOBKE, OZTHOPOJITHOCTh MACCHI JI03bI CIpes, (hakes u
YTOJI PACIIbLIA, a TAK}Ke KPaeBOH yroJyl CMaynuBaHUA.
UccnemoBaHusl O OIpPENEJIEHUIO ONTUMAJIbHOTO
CPOKa FOIHOCTH ITO3BOJIAT OIEHUTH KAYECTBO U CTa-
OWJIPHOCTD JIEKADCTBEHHOTO IIperapaTa, a TaKiKe
YCTAaHOBUTh, COOTBETCTBYET JIM BBIOpAHHAs YyIia-
KOBKa TpeOOBAaHUAM HOPMAaTUBHOU JIOKYMEHTAIHH.
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