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Pa3pab6oTka rpaHny/isiTa Ha OCHOBE aMUNHOB,
00J1aAI0IINX ITPOTHBOBOCIIAJIUTEIbHON AKTUBHOCTHIO
B.C. Mapsromkuna, O.H. A6pocumosa, E.B. Kysaesa, 10.M. JlagyTbko

@OI'BOY BO «Canxkm-ITemepbypackuil 20cydapcmeeHHblil Xumuko-gapmayesmuueckuil ynusepcumem» Munzopasa
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AHHOTAIINA

BBepmeHue. AMUAUHBI 00JI1TAI0T JIOCTATOYHO BBICOKON OMOJIOTHYECKON aKTUBHOCTHIO. OZTHUM U3 aCIIEKTOB UX TEpa-
IIeBTUYECKOTO JeHCTBHUSA fABJIAETCA IPOTUBOBOCIAINUTENBHBIN 3¢ dekT. IToaToMy paspaboTka TEXHOJOIMH I'PaHysATa HA
OCHOBE aMU/INHOB, 00J1a/1aI0IIKX IPOTHBOBOCIAINTETBHOM aKTUBHOCTBIO, JJIA IOCJIEAYIOIIETO T03UPOBAHUA B KUIIIEYHO-
PAaCTBOPUMBIE KAIICYJIbI SIBJISIETCS aKTYaJIbHBIM BOIPOCOM Ha CETOIHSIITHUH JIeHb.

1] e 1 b . PazpaboTaTh rpaHyJIsAT HA OCHOBE aMUIUHOB, 00J1/IAI0NUX TPOTHBOBOCIATUTEIbHON aKTUBHOCTBIO, 7151 TTOCTIe-
JIYIOIIIETO JTO3UPOBAHUS B KUIIIEUHOPACTBOPUMBIE KATICYJIBL.

MaTepuaasl U MeTOJBbl. BKauecTBe IEHCTBYIOLIETO BEIIECTBA UCIOJIB30BAJIN HKCIIEPUMEHTATIEHO CHHTE3UPO-
BaHHYIO cyOcTaHIuio N-(HadTaauH-2-11)0eH30IKapOOKCUMU/IaMHU/Ia U BCIIOMOTaTeTbHbIE BEIECTBA: JIAKTO3Y MOHOTH-
zpat, kpaxman rukosaT Hatpus (Explotab®), mosuzion (Plasdone™ K-29/32). I'paHy AT NOIydasd METOIOM ITPOJABIIU-
BaHMUS BJIQKHBIX Macc. I10ydeHHbIN IpaHy AT JO3UPOBAIN B KUIIEYHOPACTBOPUMBIE KATICYJIbl. TeXHOJIOrnYecKre CBOH-
cTBa cyOCTAaHIIMY U ITOKA3aTEIN KAUeCcTBa IPAHYJIATA U KAIICYJI OIIPeesIsIH 10 METOAMKAM, OIIMCAHHBIM B ['ocymapcTBeH-
Hol papmaxkorniee PO XIV uzn-sa (I'd XIV).

PesynpTaTsl. Ilo pesyapraTaM HCC/IeOBAHNS TEXHOJIOIHYECKUX CBOMCTB YCTAHOBJIEHO, UTO cyOCTaHINUA 00IajaeT
IIJIOXOH CBIIIy4ecThIOo, IOCTATOYHO JIerkasi U 00beMHas, OCHOBHas (ppaxIfys IOPOIIKA IIPeZiCTaBsAeT cOO0U YaCTUIIbI pa3-
M€epOM /10 0.1 MM. /17141 yJIydIlieHus ChIIIydecTH U CHUKEHUA TUTPOCKONMYHOCTH TPAHY/INPyeMOro MaTepuasa B KauecTBe
HAIOJTHUTEJISI KCIIOJIH30BAIH JIAKTO3Y MOHOTH/IPAT. B KauecTBe CBA3YIOIIETO BellecTBa ObLT BBIOpaH 5% pactBop Plasdone
K-29/32, yomy4maonuii pacTBoOpeHre U O10/TOCTYITHOCTD JIEKAPCTBEHHBIX BEIIECTB 32 CUeT 06pa30BAHUS BOJJOPACTBOPH-
MBIX KOMIUIEKCOB. B KauecTBe ZIe3MHTErPaHTa UCIIOIH30BATIN KPaXMaJl TJIUKOJIAT HATpUs. I10JIyueHHbIN TPaHYJIAT T03H-
POBaJIM B KAIIIEYHOPACTBOPUMBIE KAIICYJIbI, COOTBETCTBYIOIIHE TpeboBaHusaM I'd XIV.

3akJai4eHU e . IIpeoxeH MeTO/ CHHTE3a U CHHTE3UPOBaHa cyOcTaHusa N-(HabTaanH-2-11)0eH301KapOOKCUMU/T-
amuza, obsagaromas GapMaKoJIOrHYecKON aKTUBHOCTBIO. I10106paHbl BCIIOMOTaTeIbHbIE BEIIECTBA C YIETOM CBOKCTB
cybcraHnmy, pa3paboTaHbI COCTAB M TEXHOJIOTHSA IPAHYJIATA HA OCHOBE paHee CHHTE3NPOBaHHOU cyOcTanIy N-(HadTanuH-
2-11J1)6eH30JIKapOOKCUMUIAMU/IA, C IIOC/IEAYIOIINM JO3UPOBAHIEM B KHIIEYHOPACTBOPUMBIE KATICYJIbI, IIPEJJIOMKEH IIPO-
eKT crenu@UKaIUi Ha KUIIIEYHOPACTBOPUMBIE KaTICYJIbl B COOTBETCTBUH ¢ TpeboBanusimu ['d XIV.

Kmoueensle caosa: amunusbl, cybcranius N-(HadraninH-2-11)0eH30/IKapOOKCUMHUIAMU/IA, TPAHYJIAT, KUIIEYHOPA-
CTBOPHUMBIE KaIlCyJIbl, IPOTHBOBOCHIATIUTEILHOE IeHCTBHE.

Oo6pasen murtupoBaHusna: Mapsiomkuna B.C., Abpocumosa O.H., KyBaesa E.B., Jlagytbko }F0.M. PazpaboTka
TPaHyJIATa Ha OCHOBE aMUIUHOB, 00JIaZIAI0IINX TPOTHBOBOCIIATUTEIHHON akTUBHOCTHIO // Journal of Siberian Medical
Sciences. 2022;6(2):28—41. DOI: 10.31549/2542-1174-2022-6-2-28-41

Development of a granulate based on amidines
with anti-inflammatory activity
V.S. Mar’yushkina, O.N. Abrosimova, E.V. Kuvaeva, Yu.M. Ladutko

Saint Petersburg State Chemical and Pharmaceutical University, Saint Petersburg, Russia

ABSTRACT

Introduction. Amidines have a fairly high biological activity. One aspect of their therapeutic action is the anti-
inflammatory effect. Therefore, the development of a granulate technology based on amidines with anti-inflammatory
activity for subsequent dosing into enteric capsules is an issue of interest today.
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Aim. To develop a granulate based on amidines with anti-inflammatory activity for subsequent dosing into enteric cap-
sules.

Materials and methods. Anexperimentally synthesized substance N-(naphthalene-2-yl)benzene carboximid-
amide and excipients: lactose monohydrate, sodium starch glycolate (Explotab®), povidone (Plasdone™ K-29/32) were
used as the active substance. The granulate was obtained by pressing wet masses through. The resulting granulate was
dosed into enteric capsules. The technological properties of the substance and the quality attributes of the granulate and
capsules were determined according to the methods described in the State Pharmacopoeia of the Russian Federation, edi-
tion XIV (SP XIV).

Results. According to the results of the study of technological properties, it was found that the substance has poor
flowability, is quite light and bulky, the main fraction of the powder is particles up to 0.1 mm in size. To improve the flow-
ability and reduce the hygroscopicity of the granulated material, lactose monohydrate was used as a filler. A 5% solution of
Plasdone K-29/32 was chosen as a binder, which improves the dissolution and bioavailability of drugs due to the formation
of water-soluble complexes. Sodium starch glycolate was used as a disintegrant. The resulting granulate was dosed into
enteric capsules that meet the SP XIV requirements.

Conclusion. A synthesis method was proposed and a substance of N-(naphthalene-2-yl)benzene carboximidamide
with pharmacological activity was synthesized. Excipients were selected taking into account the properties of the sub-
stance, composition and technology of the granulate based on the previously synthesized substance N-(naphthalene-2-yl)
benzene carboximidamide was developed, followed by dosing into enteric capsules, a draft specification for enteric cap-
sules was proposed in accordance with the SP XIV requirements.

Keywords: amidines, N-(naphthalene-2-yl)benzene carboximidamide substance, granulate, enteric capsules, anti-
inflammatory effect.
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BBEJAEHUNE
AvumHBI 00J1a71aI0T IOCTATOYHO BBICOKOH OHO-
JIOTHYECKOH  aKTHUBHOCTHIO. DYHKIIMOHAJIBHBIN

(¢parmMeHT aMUJIMHOB, KOTOPBIH OOBIYHO SBJISETCS
YacThIO TETEPOINKIIA, BXOAUT B CTPYKTYPY MHOTHX
JIEKapCTBEHHBIX IPenaparoB, HAIpuMmep, Hadazo-
JINHA, KCWJIOMETA30JIMHA, TaIa30JiMHa, (eHToJa-
MHWHA, XJIOpAuas3enokcuia. HekoTopsle n3 amMuiu-
HOB B BHJ/I€ TUJIPOCY/IH(POHATOB HCIIOJIB3YIOTCS B
XUMHOTEPATIEBTUYECKON ITPaKTHUKe [1, 2].
[IpousBogHOe aneramuauHa — QGQEHOKAauH —
JIOCTAaTOYHO IITUPOKO HCIIOJIB3YETCSA B OPTATHMOJIO-
TUYECKOU NMPAKTUKE B KAUECTBE MECTHOTO aHECTE3H-
pyioiero cpencTBa. Taxkike N3BECTHBI IUKIUYECKHE
aMUITUHBI, KOTOPbIe ObLIH BBIIEJIEHBI U3 IIOJIOBOTO
TeJia «aMepUKaHCKOro rpuba» . OHM 06J1a/1al0T aHTH-
OaKkTepHaIbHON ¥ aHTUTEJIBMHUHTHOW aKTUBHOCTBIO.
Takke H3BECTHO, YTO CTPYKTYPHbBIE aHAJIOTH ITUKJIH-
YEeCKHUX aMHUJUHOB 00J1aZal0T MPOTHBOIIPOTO30M-
HOU, aHTU/IEMPECCAHTHON W AHTUTHUIIEPTEH3UBHOU
aKTUBHOCTBIO. Heslb3sh He 3aMeTUTh U TO, YTO MHO-
THe U3 aMUAUHOB ABJISAIOTCS MCXOJHBIMU COEIUHE-
HUSAMU B CHHTE3€ TeTEePOIUKIUYECKUX CTPYKTYD,
TaKUX KaK IMPOWU3BOJIHbIE MUPUMUAWHA. [ mpu-
Mepa MOXHO IIPMBECTH HM3BECTHBIM BUTAMHH B —
THaMuH. [IpH ero MmoJiydeHun UCII0Ib3yeTcs 3-3Tall-
HBIA CHHTEe3. B KauecTBe MCXOHOTO COeIMHEHHS Ha
IIEPBOM 3TaIle UCIOJIb3YETCs alleTaMUIuH [1—4].

INTRODUCTION

Amidines have a fairly high biological activity.
The functional fragment of amidines, which is usu-
ally part of a heterocycle, is included in the structure
of many drugs, for example, naphazoline, xylom-
etazoline, galazolin, phentolamine, chlordiazepox-
ide. Some of the amidines in the form of hydrosulfo-
nates are used in chemotherapeutic practice [1, 2].

An acetamidine derivative, phenocaine, is widely
used in ophthalmic practice as a local anesthetic.
Also known are cyclic amidines, which were isolated
from the fruiting body of the “american mushroom”.
They have antibacterial and anthelmintic activity. It
is also known that structural analogues of cyclic ami-
dines have antiprotozoal, antidepressant and antihy-
pertensive activity. It should also be noted that many
of the amidines are parent compounds in the synthe-
sis of heterocyclic structures, such as pyrimidine
derivatives. An example is the well-known vita-
min B, — thiamine. For its manufacturing, a 3-stage
synthesis is used. Acetamidine is taken as the parent
compound at the first stage [1—4].

To date, the chemistry of amidines is of consider-
able interest to researchers due to the wide distribu-
tion of this class of compounds in organic synthesis.
Amidines have high biological activity. One of the
aspects of their therapeutic action is the anti-inflam-
matory effect [1]. Therefore, the development of a
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Ha ceropHsAMHIN IeHh XUMUSA aMUINHOB BBI3bI-
BaeT 3HAUMTEJIbHBIM WHTEpPEC HCCaefoBaTesiell B
CBSI3U C IIIMPOKUM PACIPOCTPAHEHHNEM 3TOTO Kjacca
COeIMHEHUH B OPraHUYECKOM CHHTE3€. AMUIUHBI
00J1aTAI0T BBICOKOM OHMOJIOTUYECKON aKTHBHOCTHIO.
OnHUM U3 aCIIEKTOB KX TEPAIEBTUYECKOTO JIEACTBHUS
SABJISETCA TIPOTUBOBOCHIAJINTENBHBIA 3dderT [1].
[ToaToMy pas3paboTKa TEXHOJIOTMH TpaHyJIATa Ha
OCHOBE aMUIMHOB, 00JIaAIOIIUX TPOTHBOBOCIIATIHI-
TEJIbHOW aKTUBHOCTHIO, C MOCIEAYIOIINM /I03UPOBa-
HHEM B KUIIIEYHOPACTBOPUMBIE KATIICYJIbl SIBJISETCS
aKTyaJIbHBIM BOIIPOCOM Ha CETOHSAIIHUH I€Hb.

ComuasibHass ~ 3HAYMMOCTh  BOCIAJIUTEIHHBIX
3a00JI€eBAaHUI pacTET BO BCEM MUPE, YTO OIPEeIseT
HEOOXOMMOCTh Pa3paboTKU HOBBIX IPOTUBOBOCIA-
JINTEJIbHBIX MTPenaparoB. B rmocieaHme roabl B maTo-
reHese IeJIOTO PsiJia paclpoCTpaHEHHBIX 3a00J1eBa-
HU (OpOHXHAJIbHAS aCTMa, OCTEOIIOPO3) JOKA3aHO
yJacThe BOCIAIUTENbHBIX peaknuil. CII0KHOCTD
paspabotku 3bPEKTUBHBIX U B TO K€ BpeMs 6e30-
MTACHBIX CPEJICTB JJIsl JIEUEHUsST BOCIAIEHUs 3aKJTIO-
YaeTcssi B TOM, YTO CaM IATOJIOTHYECKHUU IIPOIece
SIBJISIETCS KOMILJIEKCHBIM U B CBOEM Pa3BUTHH 3aTpa-
THUBAaEeT MPAKTUYECKU BCE CUCTEMbBI OpraHu3Ma YeJio-
Beka. IIyTH BOCIAJMUTENBbHBIX PEAKIUN pearusy-
IOTCS KaK Ha YPOBHE BHYTPUKJIETOUHBIX B3aUMOJIEH-
CTBUM CUTHAJTBHBIX KACKAJIOB, TAK U HA YPOBHE pery-
JISIITAY TIPOIYKITMH MeIMAaTOPOB BocaieHus. Takum
00pa3oM, BJIUSHHUE TOJBKO Ha O[HY MUIIIEHD ITaTOTe-
He3a 00 He COMPOBOK/IAETCS TOCTATOYHBIM (ap-
MAaKOJIOTHYECKUM 3(D(HEKTOM, JTUOO BHI3BIBAET P
noOOYHBIX ABJIEHUH [5, 6].

N 3BeCTHO, UTO COEUHEHNSI, KOTOPhIE HHTHOUPYIOT
depmenT 1uknookcurenady (L{OI'), mposBIISIOT TpU
OCHOBHBIX BHZA OMOJIOTUYECKON aKTHUBHOCTH: aHAJIb-
re3UPYIOLIYIO, TPOTHBOBOCIAIUTEIBHYTO, YKAPOIIOHHU-
JKAIOINYI0 U IPUHAJJIEIKAT K TPYIIe HECTEPOUIHBIX
MIPOTUBOBOCHIATUTENBHBIX cpesictB (HITBC) [7].

Ha cerogusminuii ieHb HECTEPOUIHBIE TTIPOTUBO-
BocnasuTesbHble Tpenapatel (HIIBII) 3anumaior
ONHY W3 BeAyIuX IMO3UIUA HAa MHPOBOM DPBIHKE
JIEKAPCTBEHHBIX CPEACTB. 110 HEKOTOPHIM JAHHBIM
BO BceM Mupe 6oJiee 30 MJIH YeJl. BBIHYK/I€HBI IPU-
HUMaThb WX IIOCTOSIHHO, 300 MJIH NPUHUMAIOT HUX
XOTsI ObI KpaTKOBpeMeHHO [8].

Ha ocHOBaHWM MapKeTHHrOBOTO aHatu3a [9]
BBIJIEJIEHBI XapaKTePHBIE YePThI PO3HUYHOTO PETHO-
HasibHOTO phiHKAa HIIBII: Ha phiHKE IIpeCcTaBIeHO
okoJsio tpetd (30.2 %) Bcex HIIBII, 3apeructpupo-
BaHHBIX B P®; rpymma mpejcraBjieHa B OCHOBHOM
mpernapaTaMy UMIIOPTHOTO Mpou3BozcTBa (74.3 %),
HECMOTpsI Ha TO, YTO OTEUYEeCTBEHHBIE IpermapaThbl
3aHUMAaT 43.1 % ot Bcex HIIBII, BKIIOUEHHBIX B
TocyapCTBEHHBIN PEECTP JIEKAPCTBEHHBIX CPEJICTB.
B Tabs. 1 mpuBefeHbl OCHOBHBIE IPEICTABUTEIU

granulate technology based on amidines with anti-
inflammatory activity, followed by dosing into enteric
capsules, is a topical issue today.

The social significance of inflammatory diseases
is growing all over the world, which determines the
need to develop new anti-inflammatory drugs. In
recent years, the involvement of inflammatory reac-
tions in the pathogenesis of a number of common
diseases (bronchial asthma, osteoporosis) has been
proven. The complexity of the development of effec-
tive and at the same time safe drugs for the treatment
of inflammation lies in the fact that the pathological
process itself is sophisticated, and in its development
affects almost all systems of the human body. Path-
ways of inflammatory responses are implemented
both at the level of intracellular interactions of sig-
naling cascades and at the level of regulation of the
production of inflammatory mediators. Thus, the
effect on only one target of pathogenesis is either not
accompanied by a sufficient pharmacological effect
or causes a number of side effects [5, 6].

It is known that compounds which inhibit the
cyclooxygenase (COX) enzyme exert three main
types of biological activity: analgesic, anti-inflamma-
tory, antipyretic and belong to the group of non-ste-
roidal anti-inflammatory drugs (NSAIDs) [7].

Today, NSAIDs occupy one of the leading posi-
tions in the global drug market. According to some
estimates, more than 30 million people worldwide
are forced to take them constantly, 300 million take
them at least for a short time [8].

Based on the marketing analysis [9], the charac-
teristic features of the retail regional NSAIDs market
were identified: about a third (30.2%) of all NSAIDs
registered in the Russian Federation are represented
on the market; the group is represented mainly by
foreign-made drugs (74.3%), despite the fact that
domestic drugs account for 43.1% of all NSAIDs
included in the State Register of Medicines. Table 1
presents the main representatives of NSAIDs, which
are most often in demand among the population of
St. Petersburg.

The NSAIDs market is predominantly represented
by solid (54.8%) dosage forms, as well as semisolid
(20.0%) and injectables (15.2%) (Fig. 1) [8].

NSAIDs have a number of pharmacological
effects, namely: anti-inflammatory, analgesic and
antipyretic. In this regard, NSAIDs can be used for
various pathologies: diseases of the musculoskeletal
system (rheumatoid arthritis, rheumatism, ankylos-
ing spondylitis, chronic gouty arthritis, arthrosis
deformans, osteochondrosis, etc.) — anti-inflamma-
tory effect; in pain treatment (headache, joint and
other types of pain) — analgesic effect; in the treat-

30

Journal homepage: http://jsms.ngmu.ru



Mar’yushkina V.S. et al. / Journal of Siberian Medical Sciences Vol. 6, No. 2 (2022)

TaGauna 1. Haubostee yacto vcnosb3yembie notpedutenssMu HIIBIT B COOTBETCTBUY € MEXKIYHAPOTHBIM

HemaTeHTOBaHHBIM HanMeHoBaunem (MHH) [9, 10]

Table 1. Non-steroidal anti-inflammatory drugs (NSAIDs) most commonly used by consumers, according to the

International Nonproprietary Name (INN) [9, 10]

Toprosbie HazBanus HIIBII, %
Trade names of NSAIDs, %

Ne MHH ToproBoe HazBaHUE
No. INN Bpau IIpoBusop/ Ilocerurenasb Tradename
Doctor (l)apmaue.BT anrexu .
Pharmacist Pharmacy visitor

1 Humecynuz / Nimesulide 62.8 77.0 37.7 Haiis, 20 Tab. / Nise, 20 tab.

2 Keroposak / Ketorolac 82.3 67.5 17.2 Keropou, 20 Tab. / Ketorol, 20 tab.

3 N6ymnpoden / Ibuprofen 39.8 92.1 26.4 Hypoden, 20 Tab6. / Nurofen, 20 tab.

4 HMuknodenak / Diclofenac  55.8 53.2 6.4 Bossrapes, 20 tab. / Voltaren, 20 tab.

5 MeTamMu30J1 HATPUS 17.7 54.8 40.0 Anasprus, 20 tab. / Analgin, 20 tab.
Metamizole sodium

6 Mesokcukam / Meloxicam  33.6 23.0 1.6 Awmerorekc, 20 Tab. / Amelotex, 20 tab.

7 Anexnodenak / Aceclofenac 16.8 17.5 1.5 AJteHTasb, 20 Tab. / Alenthal, 20 tab.

8 AlleTHICATUIIIIIOBAS 4.4 16.7 5.1 AlleTH/ICATUITIIOBAS KUCIOTA, 20 Tab.
KHCTOTA Acetylsalicylic acid, 20 tab.
Acetylsalicylic acid

9 Ketonpoden / Ketoprofen  10.6 9.5 1.8 Keronaut, 20 Tab6. / Ketonal, 20 tab.

10  Hampoxcen / Naproxen 0.9 9.5 2.1 MortpuH, 20 Tab. / Motrin, 20 tab.

IIpumeuanue. HIIBII — HecTepouHbIE TPOTHBOBOCIAINTEILHBIE ITPENapaThl; Tab. — TabJIETKH.
Note. NSAIDs - non-steroidal anti-inflammatory drugs; tab. — tablets.

HIIBC, kotopsie yaiie BCero IMoJib3yITCA CIIPOCOM
cpenu HaceneHus r. Cankrt-Ilerepbypra.

Peinox HIIBII npeumyinecTBeHHO IIpe/iCTaBIeH
TBepAbIMU (54.8 %) JlekapcTBeHHBIMU (dopMaMH, a
TaK}Ke MATKUMHU (20.0 %) ¥ mpenaparamu JJisi HH'b-
ekmuii (15.2 %) (puc. 1) [8].

HIIBII obiagator psgoM ¢hapMaKOJIOTHIECKUX
5¢bdeKToB, a WUMEHHO: IPOTUBOBOCIIAIUTETHHBIM,
aHAJBre3UPYIOIUM U aHTUIIHUPETUYECKUM. B cBA3N

ment of fever — antipyretic activity. A number of
drugs in this group can be used as non-opioid anal-
gesics or as NSAIDs (depending on the dose) [11, 12].

Side effects of NSAIDs are associated with inhibi-
tion of various COX isoenzymes. With predominant
inhibition of COX-1, a gastrotoxicity is characteristic
up to an ulcerogenic effect. With highly selective inhi-
bition of COX-2, an increased risk of acute cardiovas-
cular events is characteristic due to an imbalance in

Copeii /111 MECTHOTO

MPUMEHEHUs
Topical spray
Kamncysst 1.4% Kunxue JIO
Capsules | Liquid dosage forms
4.2% 4.4%

uabeknuonnsle JIQ
Injectable dosage forms
15.2%

Msrkue JIO
Semisolid dosage forms
20.0%

TBepblie JID
Solid dosage forms
20.0%

Puc. 1. Pacnipenenenue 3apeructpupoBanubix HIIBII mo Buzy jekapcerBeHHON dhopmbl (JID)
Fig. 1. Distribution of registered NSAIDs by type of dosage form (DF)
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¢ atuM HIIBII MOTYyT IPUMEHATHCA IPU PA3JIMYHBIX
MaTOJIOTHAX: 3a00JIEBAHUAX OTIOPHO-/IBUTATEIHLHOTO
ammapaTta (peBMAaTOWJIHBIH apTPUT, DPEBMAaTHU3M,
AHKWJIO3UPYIOITUH CIIOHIUJINT, XDOHUUECKUH 11012~
TPUYECKUH apTPUT, AeDOPMUPYIOLTUNA OCTE0APTPO3,
OCTEOXOH/IPO3 U JIP.) — IPOTHBOBOCIIATHUTETHHBIHI
acddexT; mpu 605X (ToI0BHAA, CyCTaBHAA U JIPYTHE
BUABI OOJIM) — aHAIbre3upywIuu s¢dexrt; mpu
JIEUeHUN JINXOPAJKU — QHTUIIUPETUYECKAs] aKTHB-
HOCTb. Psiji mpemapaTtoB [aHHOW TPyNIbI MOTYT
HCII0JIB30BaThCA KaK HEOIUOW/IHble aHaJIbIeTUKU
wian kaxk HIIBII (B 3aBCHMOCTH OT JIO36I) [11, 12].

[Tob6ounsie a¢pdexter HIIBII cBsi3aHbI ¢ HTHTHOU-
poBanueM paziauuyHblx uzodepmento 1IOI. Ilpu
IpenMyIiecTBeHHOM HHrH6upoBanuu [{OI-1 xapak-
TepHA TaCTPOTOKCUYHOCTh BIUIOTH /IO YJIBIIEPOTEH-
HOTro JiekicTBus. [Ipu BBICOKOCEIEKTUBHOM MHTHOU-
poBanuu IIOI'-2 xapakTepHO HOBBIIIEHHE PHCKA
OCTPBIX CEP/IEUYHO-COCYAUCTBIX COOBITUN B CBA3U C
HapylIeHHeM paBHOBeCHs CHHTe3a TpOMOOKcaHa A2
U mpocranukinHa. Takke UMeIoTes onpeiesIeHHbIE
obrmrue mobounble 3G deKTH (AJIepruvecKre peak-
MY, TONTHOTA, PBOTA, AucHencus) [11—13].

OCHOBHBIMH NPOTHUBOIOKA3aHUSIMHU K IIPUMeEHe-
Huto HIIBII siBisiroTCs: s3BeHHAsA OOJIE3HB JKETyIKa
U 12-TIEPCTHOM KHUIIKU, GEPEMEHHOCTbh, JIAKTAIUSI,
CKJIOHHOCTb K aJUUIepTHU, HapylleHue KPOBETBOpe-
HUA U remMocrasa [11].

B cBs13u ¢ 5TUM OCTaeTcs aKTyaJIbHBIM CO3/IaHUeE
HOBBIX IIPOTUBOBOCIIJINTEIHHBIX CPEJICTB.

ITEJIb UCCJIEJIOBAHUSA

PaspaboraTh TpaHyJAT Ha OCHOBE aMUJIUHOB,
00JTaIatoUX MMPOTUBOBOCIIATUTEIBHON aKTUBHO-
CTBIO, JIJIsl TIOCJIEAYIOIIETO JIOBUPOBAHUS B KHUIIEU-
HOPAaCTBOPHUMbIE KaIICyJIbI.

MATEPHAJIBI

Jlakto3ber  MoHoruzapaT (CAS  10039-26-6,
Meelunie B.V., Hugepiauasl), Kpaxmaja TJTUKOJISAT
unatpus (Explotab®) (CAS 9063-38-1, JRS PHARMA
GmbH & Co. KG), nmoBuznon (Plasdone™ K-29/32)
(CAS 9003-39-8, Ashland Inc., CIITA), creapaT Kajib-
mus (xumuuecku uyucrblii, OO0 «Peaxtus», Poc-
cusi). CunTe3 U nosydenue cybcranuu N-(HadTa-
JINH-2-1T)0eH30IKapOOKCUMHUIaMHU/IA OCYIIECTBIIA-
auch  Ha  Kadenape — OpraHUYECcKOW — XUMHU
Caukr-IleTepOyprckoro rocy1apCTBEHHOTO XUMHUKO-
(apmarneBTHYECKOTO YHUBEPCUTETA.

METO/IbI

1. IIpoyeccyanvHasn cxema noayveHus cybcma-
uyuu  N-(nagpmanuu-2-un)bensonxkapboxcumuoa-
Mmuda (puc. 2).

the synthesis of thromboxane A2 and prostacyclin.
There are also certain common side effects (allergic
reactions, nausea, vomiting, dyspepsia) [11—13].

The main contraindications to the use of NSAIDs
are: peptic ulcer, pregnancy, lactation, a tendency to
allergies, hematopoiesis and hemostasis disor-
ders [11].

In this regard, the creation of new anti-inflamma-
tory drugs remains relevant.

AIM OF THE RESEARCH

To develop a granulate based on amidines with
anti-inflammatory activity for subsequent dosing
into enteric capsules.

MATERIALS

Lactose monohydrate (CAS 10039-26-6, Meel-
unie B.V., Netherlands), sodium starch glycolate
(Explotab®) (CAS 9063-38-1, JRS PHARMA
GmbH & Co. KG), povidone (Plasdone™ K-29/32
polymer) (CAS 9003-39-8, Ashland Inc., USA), cal-
cium stearate (chemically pure, Reaktiv-RF, OJSC,
Russia). The synthesis and preparation of the
N-(naphthalene-2-yl)benzene carboximidamide
substance was carried out at the Department of
Organic Chemistry of the St. Petersburg State Chem-
ical and Pharmaceutical University.

METHODS

1. Process flow diagram for preparation the
N-(naphthalene-2-yl)benzene carboximidamide
substance (Fig. 2).

2. Studying the pharmacological activity of a
substance using the PASS (Prediction of Activity
Spectra for Substances) online program

This software evaluates probable biological activ-
ity profiles for test compounds based on their struc-
tural formulas. The total list of predicted biological
activities consists of more than 4000 terms, includ-
ing pharmacotherapeutic effects, biochemical mech-
anisms, toxicity, metabolism, regulation of gene
expression. The PASS prediction is based on struc-
ture — activity relationships for over 260 000 com-
pounds with known biological activity, with an aver-
age accuracy of about 95%.

According to the PASS prediction data, amidines
are COX inhibitors (Table 2) and should have a pro-
nounced anti-inflammatory effect. At the same time,
the probability of an analgesic effect in these fore-
casts is quite low [5]. The obtained substance was
evaluated according to the following criteria: Proba-
bility to be active (Pa) — the probability that the test
compound belongs to the active subclass according
to this criterion, and Probability to be inactive (Pi) —
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B-HadTrIIaMUH
B-naphthylamine

BenzonuTpun
Benzonitrile

AJTIOMUHUA XJIOpU
Aluminium chloride

HarpeBaHnue B K0s16e

» | ¢ 06paTHBIM X0oMOAMIBHIKOM 7i0 t = 180 °C |

Heating in a flask with under reflux
tot=180°C

1.2% P-P COITHOMN KHUCJIOTHI
1.2% solution of hydrochloric acid

T'opsyas peaknmoHHasA Macca
Hot reaction mass

[TpwinBaHueE PEAKIMOHHOU MaCChI
K pacTBOPY COJITHOU KUCJIOTBI -
Adding the reaction mass -

to the hydrochloric acid solution

JKesThIil pacTBOp € 0CAAKOM
Yellow solution with precipitate

Bakyymuas ¢unbrpanus Ilorepu
Vacuum filtration Losses

15.5% p-p HaTpus TUAPOKCHIA
15.5% sodium hydroxide
solution

QuibTpaT
Filtrate

IIpunuBanue puapTpaTa

K PacTBOpY HATPHUs THIPOKCH/IA
Adding the filtrate

to the sodium hydroxide solution

CBeTJIO-KOPUYHEBBINA PACTBOP € OCAIKOM
Light brown solution with precipitate

Bakyymuas dunprpanus
Vacuum filtration

TotoBas cyOcraHIus
Finished substance

Puc. 2. IIporeccyaybHas cxeMa HoyrydeHs cybcrannuu N-(HadramuH-2-11)6eH301KapboKCHMUAaMuU/a
Fig. 2. Process flow diagram for the production of the N-(naphthalene-2-yl)benzenecarboximidamide substance
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2. H3yueHue ghapmaxono2uueckoll akmugHoCcmu
cybcmaHyuu ¢ nNOMOWDBI0 OHAAUH-NPOSPAMMbL
PASS (Prediction of Activity Spectra for Substances)

JlanHOe mporpaMMHOe obeclieuyeHre OIeHUBAET
BEpOSITHbIE TPOPHIN OHUOJIOTUUECKON AKTHBHOCTH
JUTA WCCIIEIYEMBIX COETUHEHUH Ha OCHOBE HX CTPYK-
TypHBIX (hopMys1. OOIIII CIUCOK ITPEACKA3bIBAEMBIX
OHOJIOTHYECKUX AKTHBHOCTEH COCTOHUT M3 0ojiee 4eMm
4000 TEPMUHOB, BKJIIOUasi papMaKoTeparieBTHUECKHE
a(pdeKThl, OHOXMMUYECKHE MEXaHU3MBI, TOKCHY-
HOCTh, METa00/IM3M, PEryJIANUI0 HKCIPECCHU TEHOB.
ITporno3 PASS ocHoBaH Ha 0a3ze O B3aUMOCBA3SAX
«CTPYKTypa — aKTUBHOCTb» I 6ojiee yeM 260 000
COEMHEHNH C M3BECTHOH OMOJIOTMYECKOH aKTHUBHO-
CTBIO, U1 €70 CPE/THSSI TOUHOCTD COCTABJISIET OKOJIO 95 %.

B cooTBeTCTBUU C JAHHBIMU MMPOTHO3A CHCTEMBI
PASS amvwuamubl sBiA0TCA WHTHOUTOpamu 11OT
(Tabs1. 2) ¥ TOKHBI 0071a7]aTh BEIPA’KEHHBIM ITPOTH-
BOoBOCHINTENBHBIM 3¢ dekToM. BMmecTe ¢ TeM Bepo-
SITHOCTh AHAJIbTE€3UPYIOIIETr0 EeUCTBUS B JAHHBIX
MPOTHO3aX J0BOJIbHO HH3KA [5]. [losyueHHas cy6-
CTaHIIMsI ObLIA OLIEHEHA 110 CIIEAYIOINM KPUTEPUIM:
Probability to be active (Pa) — BeposiTHOCTH TOTO, YTO
HCCTIElyeEMOE COeIMHEHNE OTHOCUTCS K TOIKJIACCY
aKTUBHBIX TI0 IAHHOMY KpuTepuio, u Probability to
be inactive (Pi) — BepOATHOCTH TOTO, YTO UCCIIEYE-
MO€ COeIMHEHNE OTHOCUTCS K IO/IKJIACCY HEaKTUB-
HBIX 10 TAHHOMY KPUTEPHUIO.

OnHAKO C TOYKU 3pEHUs] MEepPCIEKTUBBI paspa-
OOTKU U BHEIPEHUSI HOBBIX JIEKAPCTBEHHBIX CPEJICTB
WHTEPEC MPE/ICTABJISIIOT HE TOJIBKO Te BUJIBI OMOJIO-
TUYECKOH aKTHUBHOCTH, JOCTOBEPHOCTH IPOTHO3A
KOTOPBIX JIJISI TAHHOTO COeTUHEHMsI BBICOKA, HO U TE,
JUISI KOTOPBIX OHA HU3Ka [5]. B cBsA3u ¢ aTuM ocra-
€TCsl aKTyaJIbHBIM CO3/IaHKME HOBBIX ITPOTUBOBOCIIA-
JIUTEJIBHBIX CPEZICTB.

the probability that the test compound belongs to the
inactive subclass according to this criterion.

However, from the perspective of the development
and introduction of new drugs, not only those types of
compounds with the high reliability of the biological
activity prognosis are of interest, but also those with a
low one [5]. In this regard, the development of new
anti-inflammatory drugs remains relevant.

3. Preparation of granulate in a laboratory setting

The N-(naphthalene-2-yl)benzene carboximi-
damide substance and excipients were sifted
through a sieve with a 0.5 mm size mesh. The
components included in the granulate were
weighed on a Sartogosm CE623-C balance with an
accuracy of 0.001 g, in a laboratory mixer with a
volume of 0.5 1 (Bosch GmbH, Germany), pre-
mixing of the components was carried out, and
then — wet granulation. The powder mixture was
moistened with Plasdone™ K-29/32 aqueous
solution. The humidifier consumption was mea-
sured on the Sartogosm CE623-C balance. The wet
mass was granulated through a sieve with a mesh
size of 2 mm, then dried to a residual humidity of
2% in an oven at a temperature of 50°C. The dried
granulate was calibrated through a sieve with a
mesh size of 1 mm. The lubricant (calcium stea-
rate) was sifted through a sieve with 0.25 mm size
mesh. The granulate was mixed with the lubricant
for 5 minutes. 100.0 g of granulate was obtained
in a laboratory setting.

4. Dosing of granules into enteric capsules

The resulting granulate was dosed using a Pro-
Filler 1100 capsule filling machine (Capsule Connec-
tion, LLC, USA) for manual filling of capsules into
white DRcaps® enteric capsules (Capsugel, Inc., USA),
size 1. In one cycle, the machine fills 100 capsules.

Taouuna 2. Pe3ysibTaTsl IPOTHO3UPOBAHUA OUOJIOTHYECKOM aKTUBHOCTU cyOcTaHuu N-(HadTannH-2-11)

6eHzosikapbokcuMuaMusa [14]

Table 2. The results of predicting the biological activity of the N-(naphthalene-2-yl)benzene carboximidamide

substance [14]

Pa Pi CnekTpsl 6uoJsiornueckoii akruBHocTH / Biological activity spectra

0750 0007 WNuruburop L-riiyramaTtokcenaassl / L-glutamate oxidase inhibitor

0742 0003 Cy6erpar CYP2C18 / CYP2C18 substrate

0754 0019 HAJT®H uaruburop mnepokcuzaszsl / NADPH peroxidase inhibitor

0731 0009 Perynarop aunuanoro oomena / Lipid metabolism regulator

0752 0031 WVHrubUTOp TIIFOKOHAT-2-7eTU/IPOTEHA3bI (AKIIENTOP)
Gluconate-2-dehydrogenase inhibitor (acceptor)

0724 0004 Wuruburop nngaHosaeruaporenasst / Indanol dehydrogenase inhibitor

0724 0013 IIpoTrBOBOCHIATUTEIbHOE cpeicTBO / Anti-inflammatory agent

0705 0002 Wuruburop nukiookcureHassl 3 / Cyclooxygenase-3 inhibitor

0713 0013 ®rasar 4,5-auokcurenassl / Phthalate 4,5-dioxygenase

0717 0020 Nuruburop 5-0O-(4-kymapowi)-D-XrHaTa 3 MOHOOKCUTE€HA3BI

5-0-(4-coumaroyl)-D-quinate 3 monooxygenase inhibitor
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3. Iloayuenue epanyasma 6 ,1abopamopHuvLx
ycaosusx

Cybcrannuio  N-(Hadranua-2-mi)6eH30IKap-
OOKCUMHZAaMH/Ia W BCIIOMOTAaTeJbHbIE BeIleCcTBa
MIPOCEUBAIN YePe3 CUTO C Pa3MEPOM sTueeK 0.5 MM.
KoMmoHeHTBI, BXOASAIINE B COCTAB ITPAHYJIATA, B3BE-
muBanu Ha Becax «Caprorocm CE623-C» (00O
«Caprorocm», Poccrist) ¢ TOYHOCTBIO 0.001 T, B J1a00-
paropHoM cMmecuTesie o0bemoMm 0.5 J1 (Bosch GmbH,
lepmaHusi), TpeIBAPUTEHHO OCYIIECTBIISJIA CMe-
IITMBaHNE KOMIIOHEHTOB, a 3aTEM — BJIAYKHOE I'PaHY-
smpoBaHue. CMech MOPOIIKOB YBJIAYKHSINA BOTHBIM
pactBopom Plasdone™ K-29/32. Pacxon yBiaskHU-
TessA 3aMepsanu Ha Becax «Caprorocm CE623-C».
BraskHyio Maccy rpaHyIMpOBAIN YEPE3 CUTO € Pas-
MEpOM siYeeK 2 MM, 3aTeM CYIIWJIU 70 OCTaTOUYHOU
BJIAKHOCTH 2% B CYIITWIBHOM IIKady IPU TeMIepa-
Type 50 °C. BpICylIeHHBIN TPaHYJIAT KATHUOPOBATH
yepe3 CHUTO C pa3MepoM sdyeek 1 MM. JIyOpukaHT
(creapaT KasIbIHsI) IPOCEUBAIIH YEPES CUTO C Pa3Me-
poM sYeek 0.25 MM. I'paHy/IAT mepeMemuBaId C
JIyOpUKAHTOM B TeueHHe 5 MUH. B y1abopaTopHBIX
VCJIOBUSX MOJIYYaIU 100.0 T TPAHYJIATA.

4. lo3uposaHue epanyaama e KUWeuHOpacmaeo-
PpuMble Kancyavl

[Toy4eHHBIH IPAHYJIAT IO3UPOBAIH C TOMOIIBIO
mamwusbl ProFiller 1100 (Capsule connection, LLC,
CIIA) utst py9HOTO HAIIOJTHEHHA KaIlCyJl B KHIIEY-
HOpacTBOpUMBbIe Kamcyiabl DRcaps® kommnanum
Capsugel, Inc. (CIIIA) 6esoro msera, pasmep 1. 3a
OJIVH ITUKJI MAIIIFTHA HATIOJIHAET 100 KaIcyJl.

5. HccaedosaHue mexHoao2uueckux ceoticmaa
akmueHoll  gapmayesmuueckoll  cybcmaHyuu
(ADC) u epanyrama

Texnonornyeckue coiictBa A®C u rpanyssra:
(ppakIMOHHBIHA COCTAaB — CUTOBOU aHAIN3 (2JIEKTPO-
MarHUTHBIA cuToBor Ierikep RP 200N (CISA,
Wcnanus)), cTemneHb CHIMYyYECTU W YTOJI eCTECTBEH-
Horo ortkoca (tecrep coimydectu GT D-63150
(ERWEKA, Tepmanus)), HacbllHAs IUJIOTHOCTD
(Tecrep HacwkimHOMN moTHOCTH SVM 221 (ERWEKA,
lepmanus)), mpeccyeMocTb (TecTep TBEPAOCTH
tabserok TBH 125 TDP (ERWEKA, I'epmanusi)),
OCTaTOYHASl BJIAKHOCTh (QHAJIM3ATOP BJIAYKHOCTH
MA-45 (Sartorius, I'epmaHus)) — ONpENENSIIA TI0
METOJIMKaM, OIHMCAaHHBIM B 'ocymapcTBeHHOU dap-
maxonee X1V uzganus (I'® XIV) [15].

6. Hceaedosanue  nokasameaetl
xancya

OZIHOPOHOCTh Macchl (QHAJTUTHYECKUE BECHI
Caprorocm CE224-C (OO0 «Caprorocm», Poccust)),
pacrmajmaeMocTh Karcysa (TecTep pacrazaeMOCTH
tabserok ZT 322 m (ERWEKA, I'epmanus)), ofHO-
POZIHOCTh JO3WPOBAaHUA (QHAIUTHYECKHE BECHI

Kaiecmsea

5. Investigation of the technological properties of
the active pharmaceutical ingredient (API) and
granulate

Technological properties of API and granulate:
fractional composition — sieve analysis (RP 200N
digital sieve shaker (CISA, Spain)), degree of flow-
ability and angle of repose (GT D-63150 flow tester
(ERWEKA, GmbH, Germany)), bulk density (SVM
221 tapped density tester (ERWEKA, GmbH, Ger-
many)), compressibility (TBH 125 TDP tablet hard-
ness tester (ERWEKA, Germany)), residual moisture
(Sartorius MA-45 moisture analyzer (Sartorius,
GmbH, Germany)) — were determined according to
the methods described in the State Pharmacopoeia,
edition XIV (SP XIV) [15].

6. Study of capsule quality indicators

Weight uniformity (Sartogosm CE224-C analyti-
cal balance (Sartogosm, LLC, Russia)), capsule disin-
tegration (ZT 322 m tablet disintegration tester
(ERWEKA, GmbH, Germany)), dosing uniformity
(Sartogosm CE224-C analytical balance), dissolution
(DT 820 dissolution tester (ERWEKA, GmbH, Ger-
many)) was determined according to the methods
described in SP XIV [15].

Quantitative determination of API was carried
out by potentiometric titration in an aqueous-etha-
nol solution of potassium nitrate, titrant — 0.1 M
hydrochloric acid solution.

RESULTS AND DISCUSSION

For the purpose of theoretical substantiation of
the granulate composition and the choice of the
granulation method, the API technological proper-
ties, N-(naphthalene-2-yl)benzene carboximidamide
were studied (Table 3).

According to the results of the study of technologi-
cal properties, it can be seen that the substance has
poor flowability, is quite light and bulky, the main
fraction of the powder is particles up to 0.1 mm in size.

Thus, it has been established that the introduc-
tion of the granulation stage into the technological
process of the production of solid enteric capsules
based on the substance is necessary for the directed
particle size increase and improvement of flow,
thereby increasing the accuracy of dosing.

The previously synthesized substance N-(naph-
thalene-2-yl)benzene carboximidamide was used as
the main substance in the granules, its mass per one
capsule will be 100 mg, therefore the introduction of
excipients is necessary.

When manufacturing granules, the technological
processes and excipients adopted in tabletting are
used. The introduction of a filler into the composi-
tion of the granulated mass is necessary to gain the
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«Caprorocm CE224-C»), pactBopeHue (TecTep A
ompejiesieHUs TIOKasaTess «PacTBopeHue» cepuu
DT 820 (ERWEKA, TI'epmanHusi)) OIpeesiyid IO
MeTOJMKaM, onrcaHHbIM B I'® XIV [15].

KonunuectBeHnHoe onpeziesienne AOC npoBoguiu
METO/IOM IIOTEHITUOMETPUUECKOTO THUTPOBAHUSA B
cpezie BOJHO-CIIMPTOBOTO PacTBOpa HUTpATA Kasus,
THUTPAHT — 0.1 M pacTBOp XJIOPUCTOBOJOPOIHOM
KHCJIOTEHL.

PE3YJIBTATBI 1 OBCYXKJIEHHNE

C 1e1b10 TEOPETHYECKOTO 0OOCHOBAHUS COCTaBa
rpaHyJisiTa W BbIOOpPa MeTOAAa TpaHYJIUPOBAHUS
OBUTM U3ydYeHBbI TeEXHOJIOrnueckue cBorcrtea ADOC —
N-(Hadranuu-2-ua)beH30aKkapObOKCUMUAAMUIA
(Tabi. 3).

ITo pesynbTaTaM HCCIEIOBAHUSA TEXHOJIOTHYE-
CKHX CBOMCTB BHU/THO, UTO CyOCTAHIIMS 001a/a€T ILJI0-
XOU CBHIMTyYeCThI0, IOCTATOYHO JIETKask U 00'beMHas,
OCHOBHAs1 (ppakKIus IMOPOIIKA MPEACTABIISET COOOH
YaCTUIBI PA3MEPOM /10 0.1 MM.

TakuMm 00pa3oM, YCTaHOBJIEHO, YTO BBeJEHUE
CTa[I¥l TPAHYJIMPOBAHUA B TEXHOJIOTUYECKUH IIPO-
Iecc IPOM3BOJCTBA TBEPABIX KHIIIEYHOPACTBOPU-
MBIX KaTCy/ Ha OCHOBE CyOCTaHIIUU SIBJISIETCSI HEOO-
XOZUMBIM JIJIs1 HAIIPABJIEHHOTO YBEJIMUEHUS YaCTHUI]
U YAYUIIEHUS CHITyYecTH, TeM CaMbIM IOBBIIIAs
TOYHOCTH JJO3UPOBAHUS.

B xauyecTBe OCHOBHOTO BellleCTBA B COCTaBe Ipa-
HyJI HCIIOJIb30BAJIM paHee CHHTE3UPOBAHHYIO CyO-
crannuio N-(HadTaauH-2-1T)0eH30IKapOOKCUMU-
JlaMu/1a, Macca B OTHOU Karicyse OyZeT COCTaBJISTh

required mass at a small dosage of API, to improve
flow and reduce the hygroscopicity of the granulate.
Based on the literature data [16] and previous exper-
iments, it was shown that lactose has the highest flow
properties, due to the spherical shape of the particles
and a rather high bulk density.

Binders are used to improve flowability, increase
the accuracy of granulate dosing, and also ensure its
proper technological properties. For substances that
form crumbly, poorly granulated masses with water
and ethanol, or whenever the active substance is poorly
soluble both in water and ethanol, sugar syrup or poly-
vinylpyrrolidone solutions are used. Therefore, a 5%
solution of Plasdone K-29/32 was chosen as a binder.
The advantages of this solution are easy solubility in
water and ethanol, as well as an ability to improve the
dissolution and bioavailability of drugs through the
formation of water-soluble complexes [17, 18].

Since the substance is insoluble in water, it is nec-
essary to introduce disintegrants into the formula-
tion of the granulate. Disintegrants are introduced
into the granulate to improve their disintegration in
the gastrointestinal tract, which is necessary for
rapid release and subsequent absorption. Disinte-
gration occurs due to the rapid absorption of liquid
followed by rapid swelling, therefore, the granules
will be rapidly disintegrated [19]. Sodium starch gly-
colate was used as a disintegrant. Table 4 shows the
technological properties of the obtained granulate.

The resulting granulate satisfies the SP XIV
requirements and is an semi-finished product for a
solid dosage form.

Ta6auna 3. TexHosiornueckue cBoiicTa cyocrannuu N-(HadrannH-2-11)0eH301KapboKCUMUIaMU/ia
Table 3. Technological properties of the N-(naphthalene-2-yl)benzene carboximidamide substance

IIokasareyapb KauecTBa
Quality attribute

Pe3yibTaThl HCIIBITAHUIA
Test result

Omnucanue / Description

AMOpQHBIN TOPOIIOK KOPUYHEBOTO I[BETA C XaPAaKTEPHBIM

PE3KUM 3aIaxoM
Amorphous brown powder with a strong odor

Colmyuecrts, r/c | Flowability, g/s
HaceimHas iotHocTb, T/cm? | Bulk density, g/cm3

(nupexc Kappa)
Carr’s compressibility index

1.235 + 0.062
0.599 * 0.030

Koaddunuent nmpeccyemoctu 17
Cpenuuii / Average

OcrarouHas BJIaskHOCTh, % | Residual moisture, % 7.80 £ 0.39
®pakIMOHHBIH cocTaB, % | Fractional composition, %
d<o.25 0.90 + 0.05
0.25<d<o0.5 18.90 + 0.95
o5<d<1 16.30 + 0.82
d>1 63.90 + 3.20

IMIpumeuanue. d-—uamerp s4eiKu, MM.
Note. d-amesh size, mm.
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Ta6muna 4. TeXHOJIOTHYECKUE CBONCTBA IPaHyJIATa
Table 4. Technological properties of granulate

IToxa3sarespb kauecrBa / Quality attribute

PesyabTtaTsl / Results

OcraTouyHas BJAaXKHOCTb, % | Residual moisture, %
Colmyyects, ¢/100 T | Flowability, s/100 g

VTO0JI ecTeCTBEHHOTO OTKOCA, TPA/TyCh

Angle of repose, degrees

HaceimHas miotHocTb, T/cm? | Bulk density, g/cm3
r()
r

1250

Koaddunuent npeccyemoctu (nnzaexc Kappa)
Carr’s compressibility index

®pakIMOHHBIHN coctaB, % | Fractional composition, %
d<o0.355
0.355 < d < 0.500
0.500 < d < 0.710
o710<d<1
d>1

2.0 £ 0.1
3.32 £ 0.17

3645
VnosierBopuTesbHbIN / Satisfactory

0.61 + 0.03
0.73 £ 0.04

21.00

4.21 + 0.21
11.15 + 0.76
24.60 + 1.23
31.17 £ 1.56
24.87 £ 1.24

IIpumeuanue. d—auaMerp siYeHKH, MM.
Note. d-amesh size, mm.

100 MT, [T03TOMY HEOOXOMMO BBeJIEHHE BCIIOMOTa-
TEJIbHBIX BEIIIECTB.

[Tpu mosiyueHUU TPaHyJT UCIOIB3YIOTCS TEXHO-
JIOTUYECKUE IMPOIECCHl U BCIIOMOTATEJIbHBIE Belle-
CTBa, NPUHATHIE B TabJIeTUPOBAHWHU. BBe/reHHE B
COCTaB TPaHYJINPYeMOU MacChl HATIOJTHUTENA HE00-
XOJIUMO JIJIsI CO3TaHUSI HEeOOXOJMMOW MaccChl MpHU
HeboJ1bII0H 03upoBKe ADC, /1715 YIIyUIIIeHUA ChIITY-
YeCTU U CHIKEHUs TUTPOCKOIIMYHOCTU TPaHyJIUPY-
eMoro martepuasia. Ha OCHOBaHWU JIUTEPATYPHBIX
JIAaHHBIX [16] 1 paHee NIPOBEJIEHHBIX SKCIIEPUMEHTOB
OBLJIO TOKa3aHO, YTO HAWOOJBIIEH CHITyYeCThIO
obJyiaiaeT J1aKkTo3a, u3-3a cpepuueckorl (Gopmbl
YaCTHI] U JOCTATOYHO BBICOKOTO 3HAYEHUs HACHII-
HOU MAacCBhlI.

C mespl0 yJIyYIIEHUs CHITYYEeCTH, ITOBHIIIEHUA
TOYHOCTH JIO3UPOBaHUSA TPaHYJIATA, a TaKKe obe-
CIIEUEeHHUsI €ro HaJJIeKAIMNX TEXHOJOTHYECKUX
CBOWICTB HCIIOJIB3YIOT CBs3yIOIue Beliecta. Jlis
BEIEeCTB, 00Pa3yIOIIKNX C BOJOH W CHUPTOM pac-
CBIITYATHIE IVIOXO IPAHYJIMPYEMbIe MacChl, I XKe B
cIydasix, KOTZla JIEHCTBYIOIee BEIIECTBO IIJIOXO
pacTBOPHMO KakK B BOJZIE, TAK U B CIIUPTE, IIPUMe-
HSIIOT CaXapHbBIA CHPOT WJIM PACTBOPHI TOJTUBUHUII-
nupposusioHa. [103ToMy B KadecTBe CBS3YIOIIErO
BemlectBa ObLT BbIOpaH 5% pactBop Plasdone
K-29/32. IIpeumyIecTBaMu HCIOJIH30BAHUS HTOTO
pacrBopa sIBJseTCs JIeTKask pACTBOPUMOCTD B BOJIE
U CIIHPTE, & TAK)KE CIIOCOOHOCTH YJIy4IIaTh PACTBO-
peHme u 6UOOCTYITHOCT JIEKAPCTBEHHBIX BEI[ECTB
3a cueT 00pa3oBaHUs BOJOPACTBOPUMBIX KOMILIEK-
coB [17, 18].

Table 5 shows the composition of the granulate
based on the N-(naphthalene-2-yl)benzene carbox-
imidamide substance dosed into enteric capsules.

The resulting granulate was dosed into enteric
capsules. The analysis of enteric capsules was carried
out according to the SP XIV quality attributes, the
specification of the capsules is presented in Table 6.

Enteric capsules meet the requirements of SP XIV
in terms of quality.

CONCLUSION

In the course of the research, a synthesis method
was proposed and the N-(naphthalene-2-yl)benzene
carboximidamide substance, which has pharmaco-
logical activity, was synthesized. Using the PASS
online program, the pharmacological activity of the
substance was determined. It has been established
that N-(naphthalene-2-yl)benzene carboximidamide
has a pronounced anti-inflammatory activity.

Excipients were selected taking into account the
properties of the substance, the composition and tech-
nology of the granulate based on the synthesized sub-
stance N-(naphthalene-2-yl)benzene carboximidam-
ide was developed, followed by dosing into enteric
capsules, a draft specification for enteric capsules was
proposed in accordance with the SP XIV requirements.
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Tao6smuna 5. Cocras COIEP;KUMOTO Ha OJIHY KATICYJLy
Table 5. Content composition per capsule

I'pynna Bcriomora-
TEeJIbHBIX BEIL[ECTB
Group of excipients

HaunMeHOBaHHE KOMIIOHEHTA
Component name

Copep:xaHue KOMIIOHEHTA
Component content

% mr / mg

JHetictytoree BemectBo  CyOcranmus N-(HadTasmmH-2-11) 33 100
Active substance 6eH30/IKapOOKCHMUAMHU/IA

N-(naphthalene-2-yl)benzene carboximidamide substance
Hamnosaurens JIaKTO3BI MOHOTHU/IPAT 54 161
Filler Lactose monohydrate
Jle3auHTErpaHT Hatpusa kpaxmas IIIUKOJIAT 8 24
Disintegrant Sodium starch glycolate
Caasymwoiee 5% pactBop Plasdone K-29/32 5 15
Binder 5% Plasdone K-29/32 solution

IIpumeuanue. Macca cogepKUMOIO Kalcysabl — 300 MT.
N ot e. The mass of the capsule contents is 300 mg.

Taoauna 6. [Tpoekt crienudukanuy nmokazaresiei KauecTBa KUIIIEUHOPACTBOPUMBIX KaTIICyJI HA OCHOBE CyOCTaHIIUU
N-(nadranun-2-11)06eH30IKapOOKCUMUIAMUA
Table 6. Draft specification of quality attributes for enteric capsules based on the N-(naphthalene-2-yl)benzene

carboximidamide substance

IToka3aTeapb KauecTBa

Mertoa anansa

Pe3y/IbTaT UCIIBITAHUNA

Quality attribute Analysis method Test result

Omnucanue OpraHoJIenNTHYeCKIH Karmcysibl 6es1oro 11seTa, IpoA0aroBaTon

Description Organoleptic ¢opMbI, copeprkalyie rpaHysIbl
KpyIJI0i GOpPMBI, KODUYHEBOT'O IIBETA, C
XapaKTEePHBIM 3aI1aX0M
White oblong capsules, containing round
brown granules, with a characteristic
odor

Cpennss Macca CoiepKUMOro, Mr - I'paBUMeTpHUYeCcKUun 204.0 + 15.6

Average mass of content, mg Gravimetric

300.0 £ 22.5
JlommycTrmoe OTKJIOHEHUE, % +7.5 +5.2

Permissible deviation,%

Pacmiaraemocts, MUH
Disintegration, min

PactBopenue, %
Dissolution, %

1-¥ 9Tam: B pacTBope 0.1 M
XJIOPUCTOBOIOPOHOMN KUCTIOTHI TOJIKHBI
0CTaBaThCSI HETIOBPEKIEHHBIMH OT 60 /10
120 MUH

Stage 1: in a solution of 0.1 M
hydrochloric acid, they should remain
intact for 60 to 120 min

2-1 aram: B pocharHom Oydepe

co 3HaueHueM pH 6.8 1oKHBI
pacmasaTbes B TeueHre 60 MUH

Stage 2: in phosphate buffer with a pH
value of 6.8, they should disintegrate
within 60 min

1-51 ctaguA (KMCIOTHAA): B TEUEHHE 2 U
He 6oJtee 10%

Stage 1 (acidic): within 2 hours, no more
than 10%

2-1 craaud (IejIouHasi): B TEUEHHE 45
MUH He MeHee 75 %

Stage 2 (alkaline): within 45 min at least
75%

1-#1 3TAIl: KAIICY/Ibl HE IIOBPEK/I€HBI
Stage 1: capsules are not damaged

2-11 9TaIl: KaICyJIbl PACIAJINCE B TEYUEHUE
50 MUH

Stage 2: capsules disintegrated within

50 min

CootBeTcTByeT
Compliant
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Tak kak cybcTaHIIUA HEpAcTBOPMMaAa B BOJe, TO
HEeOOXOMMO BBeZIEeHUE B COCTaB I'PAHYJIATA JE3UH-
TerpaHToOB. [|€3MHTErPAHTHl BBOJASTCS B TPAHYJIAT
JUIS YIIyYIIEeHUs UX PACIaaeMOCTH B JKeJIyI0IHO-
KUIIIEYHOM TPaKTe, YTO HEeOOXOAMMO I CKOpeH-
IIETO BBICBOOOXKAEHUS U IMOCJIEAYIOIIETO BCACHIBA-
HuA. [le3uHTErpanus MIPOUCXOIUT 32 CUeT OBICTPOTO
TIOTJIOIIEHHUE KUIKOCTU C TIOCIEAYIOMUM OBICTPBIM
HabyxaHHeM, CJIe0BaTeJIbHO, TPAHYJbl OyIyT
ObicTpo paspymathesa [19]. B kauecTBe nie3mHTE-
rpaHTa WCIOJIH30BAJIN KpaxMaJl TJIMKOJIST HATPUS.
B Tabsn. 4 mpuBeZeHBI TEXHOJIOTUYECKUE CBOMCTBA
IIOJIy9eHHOTO TPaHYyJIATA.

[TosryueHHBIN TPAHYJIAT YOBJIETBOPsiET TpeboBa-
HuAM I'® X1V u asiserca IoJIynpoAyKTOM JJIs TBep-
JIO¥ JIEKAPCTBEHHOU (POPMHBI.

B Tabs1. 5 mpHBe/IeH COCTaB rPaHyJ/IATa HA OCHOBE
cyocraniuu  N-(HapTanH-2-1T)6€H30IKapOOKCH-
MHIAMU/IA, JO3UPOBAHHOTO B KUIIIEYHOPACTBOPH-
MbI€ KarCyJIbl.

[TosryueHHBIN TPAHYJIAT JO3UPOBATIHU B KUIIIETHO-
pacTBopuMBIe Kamcyssl. IIpoBe/ieH aHAMN3 KUIIey-
HOPACTBOPHUMBIX KAIICyJI IO MTOKA3aTeJIsIM KauyecTBa
cortacao I'® XIV, cnenudukamnus Kamcysa IMpea-
cTaBJeHa B TabJ1. 6.

KuireynHopacTBOPUMBIE KAIICYJIbl COOTBETCTBYIOT
TpeboBanuaM I'® XIV 1o mokasareyisiM KauecTsa.
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SAK/IIOYEHUWE

B xoze uccaenoBaTeIbCcKol paboThl MPEAIOKEH
METOJi CHHTe3a U CHHTE3HWpOBaHA CyOCTaHI[HS
N-(HadTanuH-2-11)6eH30KapOOKCUMUIAMU/IA,
obsagaromias (GhapMaKOJIOTUYECKON aKTHUBHOCTHIO.
C momorsio oHaiH-TporpaMMbl PASS omnpeniesiena
dapmakosiornueckass ~aKTUBHOCTb  CyOCTaHIIHH.
VYceranosseno, uro N-(HadTanuH-2-11)0eH30IKapP-
OooxcuMuzamuy; 00J1a7aeT BBIPAZKEHHOM IIPOTHBO-
BOCIIAJIUTEILHON aKTHBHOCTBIO.

ITomo6panbl BCrioMoraTe/IbHbIE BEIECTBA C yue-
TOM CBOHCTB CyOCTaHITUH, pa3paboTaH COCTaB U TEX-
HOJIOTHsI TPaHyJIITa Ha OCHOBE CHHTE3WPOBAHHOMN
cyocrannuu  N-(HadTanmnH-2-11)0eH30IKapOOKCH-
MHUJAMUZA, C IIOCJHEAYIOIIUM [JTO3UPOBAHUEM B
KHUIIIEYHOPACTBOPUMBIE KaIICyJIbl, IIPE/JIOKEH IIPO-
€KT creruduKaIuy Ha KUIIIeYHOPAaCTBOPHUMbIE Kall-
CYJIBI B COOTBeTCTBUU € TpeboBaHusMu ['® XIV.

duHaHCUpPOBaHUe. /[aHHOe UCCIIeIOBAHNE He
UMEJI0 KaKOW-TM00 (UHAHCOBOW TOJJIEPKKUA OT
CTOPOHHUX OpTraHU3aIHH.

ABTOpCKUI BKJIaA. Bce aBTOpHI B paBHOM cTe-
TIEHW BHECJIM CBOU BKJIAJ] B HCCJIE/IOBATEJIHCKYIO

pabory.
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