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BBepeHue. TpaHcaepmanbHad I0CTaBKa eKapCTBEHHDIX BELLECTB 0CHOBAHA
Ha NPOHUKHOBEHN aKTUBHOTO (hapMaLleBTUYECKOT0 MHIPeneHTa uepe3 HermoBpe-
KAEHHIN KOXHDIIA MOKPOB, AANbHEILLEM NOCTYNNEHI €ro B CUCTEMHbI KPOBOTOK
1, fanee, K LieneBoMy opraHy. B HactoALee Bpems B kauecTBe TpaHCAepManbHbIX
CPenCTB UCMONb3YHTCA reflin, Masu, SMYNIbCUN 1 TPaHCAepPManbHble TepanesTuye-
CKMe CucTeMbl (TpaHcaepManbHble naacTbipy). MocneHme CnocobHbl 06ecreunTb
LieNieBYH0 MOCTOAHHYI0 KOHLIEHTPALMIO NIeKapCTBEHHbIX BELLeCTB B Nfa3me KpoBH
B TeueHue AnnTeNbHOro BpemeHn (0T 140 7 cyTok). TpaHcaepmanbHas focTaBKa
UMeeT pAf NPeuMyLLECTB: NOBBILIEHHYI0 OMOLOCTYMHOCTb NIEKAPCTBEHHbIX
BeLLieCTB BC/IACTBME UCKIOYEHNA NOTepb, CONPAXEHHBIX C MeTabonn3Mom
B XXe/yZ40YHO-KNLLIEYHOM TPaKTe 1 B eYEHM; CHIKEHIe PUCKa HexenaTeNbHbIX
peaKLyil Kak CneficTBIE HUBENMPOBAHIA CKAUKOB KOHLIEHTPaLIK IeKapCTBEHHOrO
BeLLeCTBA B KPOBY; 6e360N1e3HEHHOCTb M YA06CTBO; BO3MOXHOCTb U3MEHATD
1103y NPV BapbUPOBAHUN NOLAZMN NAACTHIPA U AMNTENLHOCTY NPUMEHEHUS;
BO3MOXHOCTb NPeKPaLLieHNA neyeHna B Ntoboii MOMEHT n ip.

[lnA nauneHToB ¢ XpoHNYeckumm 3aboneBaHuAMM, TpedYLLMMI NOCTO-
AHHOTO MHOTOKPATHOT0 NepopanbHOr0 NPUMeHeHNA NeKapCTBEHHbIX CPeACTB,
cTpajatowumin gucarneit n 3a6oneBaHNAMN XeNy[OUHO-KILLIEYHOTO TPAKTa,
TpaHcZepManbHblii NyTb BBeZeHNA Haubonee onTumaneH. B page cnyyaes, koraa
NaLyeHT HaXoANTCA 6e3 CO3HaHNA, CTPaAeT CKNEPO30M, WK Y HETo HapyLLUeHbl
KM3HEHHO BaXKHble GYHKLM (Hanpumep, 0TCYTCTBYET CNOCOBHOCTb AblLIaTb
11 TNI0TaTb CAMOCTOATENbBHO), TPAHCAEPMabHaA LOCTaBKa ABNAETCA XOpoLueit
11 MIHOTAa eANHCTBEHHOI aNbTepHATUBON.

Lienb. MpoaHanu3npoBaTh COBPEMEHHDIiA ACCOPTUMEHT JIEKAPCTBEHHDIX
CpencTB C TPaHCAePManbHOIA 0CTABKOIA, OLLEHUTb PONib U NepCneKTUBbI UC-
nob30BaHNA TPaHCAEPMaNbHOI JOCTABKM B Tepanuy CepaeuHo-CoCyaNCTbIX
3aboneBaHuil.

MeTtopp!. [lounck nuTepaTypHbIX AaHHBIX OCYLLECTBAANCA C UCMIONb30BAHMUEM
nonckosbix cuctem PubMed 1 Google cpean pyccKoA3bIYHBIX 11 AHTIOA3bIYHBIX
OpUrIHaNbHbIX CTaTeld. MoUcK 3aperncTpUpoBaHHbIX NeKapCTBEHHbIX NPenaparos
B BUZE TPaHCAePMabHbIX NNACTbIpeii 0CyLecTBAANCA C NCNONb30BaHKEM
peecTpoB nekapcTBeHHbIX cpeacT CLUA u apyrux ctpaH. Mpu noncke 6binu
UCNONb30BaHbI TEPMIHBI «TPAHCAEPMaNbHAA JOCTaBKa», <TPAHCAEPMaNb-
Hblil NACTbIpby, «6uconponony», «<knonugorpen», «transdermal delivery»,
«transdermal patch».

3akntoueHue. Ha MpoBOM GapMaLieBTIUECKOM PbIHKe TPaHCAepMalibHas
LOCTaBKa UCMONb3YeTCA A8 OrPaHUUEHHOT0 KONMYECTBa NIeKapCTBEHHbIX BELLECTB
pa3HblX GapMaKoTepaneBTUYECKIX TPy, U3 HUX TONbKO TP NIeKapCTBEHHDIX
BeLecTBa (HUTPOrNNLEPUH, KNOHUAWMH, BUCONPONON), UCMONb3YIOTCA B Tepaniu
CepLeYHO-COCYANCTON NaToNOrMM.

MpesnpUHATO MHOTO NMOMbITOK MONYYNTb U OLEHNTb TPAHCAEPMaNb-
Hble NAACTbIPU C UHFMOUTOPAMI aHTUOTEH3MHNPEBPALLAIOLLEr0 ePpMEHT,
6nokaTopamu peLienTopoB aHrnoTeH3nHa ll, aHTuarperaHTamu, ncnonb3ye-
MbIMIA B TEpanuu CepAeYHO-COCYAUCTbIX 3ab0NeBaHNil, 0HAKO 06 bema
3TUX UCCNEeA0BAHNIA HeJOCTATOYHO ANA PErNCTPALNN U KNUHIYECKOTO
npuMeHeHuA.

TRANSDERMAL DELIVERY OF DRUGS ANDITS
ROLE IN THERAPY OF CARDIOVASCULAR DISEASES

N.S. Golyak

Belarusian State Medical University, Minsk, Belarus

Key words: transdermal delivery, transdermal patch, bisoprolol, clopidogrel.

FOR REFERENCES. N.S.Golyak. Transdermal delivery of drugs and its role in therapy of cardiovascular diseases. Neotlozhnaya kardiologiya i kardioovaskulyarnye riski

[Emergency cardiology and cardiovascular risks], 2020, vol. 4, no. 2, pp. 1057-1062.

Introduction. Transdermal delivery of medicinal substances is based
on the penetration of the active pharmaceutical ingredient through the intact
skin, its further entry into the systemic bloodstream and, thereafter, to the target
organ. Currently, gels, ointments, emulsions and transdermal therapeutic systems
(transdermal patches) are used as transdermal agents. Transdermal patches
are able to provide a target constant concentration of medicinal substances
in blood plasma for a long time (from 1 to 7 days). Transdermal delivery has
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anumber of advantages: increased bioavailability of medicinal substances due
to the elimination of losses associated with metabolism in the gastrointestinal
tract and in the liver; reducing the risk of adverse reactions which can be caused
by leveling of concentration jumps of the medicinal substances in the blood;
painlessness and convenience; possibility to change the dose by varying the
area of the patch and the duration of use; possibility to stop the treatment
atany time, etc.
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For patients with chronic diseases requiring constant repeated oral
administration of drugs, suffering from dysphagia and diseases of the gas-
trointestinal tract, the transdermal route of administration is the most optimal.
In some cases, when the patient is unconscious, suffers from sclerosis, or has
impaired vital functions (for example, the ability to breathe and swallow inde-
pendently), transdermal delivery is optimal and in some cases is the only alternative.

Purpose. Toanalyze the current range of drugs for transdermal delivery, to assess the
role and prospects of using transdermal delivery in the treatment of cardiovascular diseases.

Methods. The search for literary data was carried out using the PubMed
and Google search engines among Russian — and English-language original
articles. The search of registered drugs in the form of transdermal patches was

carried out using drugs registries of the United States and other countries. When
searching, the terms «transdermal delivery», «transdermal patch», «bisoprolol»,
«clopidogrel», «transdermal delivery», «transdermal patch» were used.

Conclusion. In the global pharmaceutical market, transdermal delivery
is used for a limited number of medicinal substances of different pharmacothera-
peutic groups, of which only three medicinal substances (nitroglycerin, clonidine,
bisoprolol) are used in the treatment of cardiovascular diseases.

Many attempts have been made to obtain and evaluate transdermal
patches with angiotensin-converting enzyme inhibitors, angiotensin Il receptor
blockers, antiplatelet agents used in the treatment of cardiovascular diseases,
but the volume of these studies is insufficient for registration and clinical use.
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BBegeHune

TpancyepmanbHas JOCTaBKa J1eKapCTBEH-
HBIX BEll[eCTB OCHOBAaHA Ha IIPOHMKHOBEHUM
aKTUBHOTO (papMalieBTU4eCKOTO MHTpeaeHTa
4yepe3 HEMOBPEXXIEHHBIN KOXKHbII IIOKPOB, ajb-
HelleM IOCTYIIEHUN €T0 B CMCTEMHBI KPOBO-
TOK M, JjaJiee, K 1ie/leBoMy oprany. B Hacrodiiee
BpeMA B KauecTBe TPAHCIePMaJIbHbIX CPEJICTB
UCHONB3YIOTCA Te/IM, Ma3!, SMYIbCUN U TPAHC-
Ae€pMabHbI€ TEPAIIEBTNIYECKIIE CUCTEMbI (Tpch—
IepMasibHble IIacThipy). [locenHme crioco6HeI
00ecIednTh Lie/IeBYI0 IIOCTOAHHYIO KOHIJEHTpa-
LIMIO0 JIEKAPCTBEHHBIX BELIECTB B I/Ia3Me KPOBU
B TedeHUe IUTeNbHOro BpeMenn (o1 1 1o 7 cy-
ToK). TpaHcHepManbHas OCTaBKa MMeeT PAf
IPEMMYIIECTB: IIOBBIIIEHHYIO OMOZOCTYIIHOCTD
JIEKapCTBEHHBIX BEIECTB BCIECTBUE UCKIIO-
YeHUs II0TePb, CONPSKEHHBIX ¢ MeTab0NMM3MOM
B JK€/IYLOYHO-KMIIEUHOM TPaKTe U B IEYEHN;
CHIDKEHIE PJCKa He>KeMaTe/TbHbIX peaKIMil KaK
CIIe[ICTBUE HUBEIMPOBAHMA CKAaYKOB KOHIIEHT-
paluy IEKapCTBEHHOTO BellleCTBa B KPOBY; 6es3-
6071e3HEHHOCTD U YIOOCTBO; BO3MOXHOCTD M3Me-
HATD J03Y IIpU BapblPOBAHNN IJIOLAJY IIACTbI-
Ps M IJIUTEIbHOCTY IIPMMEHeHV; BO3MOXKHOCTD
IIpeKpallleHN s JIeYeH s B TI000I MOMEHT M JIp.

[l/1s1 manyeHTOB ¢ XpOHMYeCKuMu 3abore-
BaHUAMMY, TPEOYIOUIMMY IOCTOSHHOTO MHOTO-
KpaTHOTO IIepopajbHOrO IpMMeHEeHN eKap-
CTBEHHBIX CPEJICTB, CTPa/jaloluMu Aucdaruei
¥ 3a60/IeBaHUAMMY XKeTYLOYHO-KIUIIETHOTO TPAK-
Ta, TPAHC/IePMa/IbHBII IIyTh BBeAEeHUA Hanbo-
7iee onTUMasIeH. B psAjie cydaes, KOrfa HalueHT
HaxoauTcs 0e3 CO3HaHMsA, CTPaJaeT CKIEPO30M,
VLY Y HETO HapyIIeHbl XXM3HEHHO Ba)KHble (PyHK-
vy (HampyMep, OTCYTCTBYeT CIIOCOOHOCTD Jibl-
MIATh ¥ TIOTaTh CAMOCTOATE/IbHO), TPAHCHep-
MaJibHas JOCTaBKa ABJIAETCA XOPOIIel ¥ MHOTa
€[IVIHCTBEHHOI a/IbTEPHATUBOI.

Ilenp: mpoananu3upoBaTb COBPEMEHHBIN
ACCOPTUMEHT JIEKAPCTBEHHBIX CPEJICTB C TPAHC/le-
PMaIbHOI IOCTABKOI, OLEHUTD POJIb I IePCIIeK-
TUBbI MCITIONIb30BaHMA TPAHCAEPMAJIbHON JOCTaB-
KU B Tepallii CepAedHO-COCY/VICTBIX 3a00/IeBaHMIL.

Martepuanbi u metoabl

[Tonck MuTepaTypHBIX JAaHHBIX OCYIIECT-
BIIATICA C UCIIOTIb30BAaHMeM IIOMCKOBBIX CHCTEM
PubMed 1 Google cpeyt pycckoA3bIYHBIX 11 aHITIO-

A3BIYHBIX OpPUTMHANIBHBIX cTareli. ITonck sape-
TUCTPUPOBaHHBIX JIEKAPCTBEHHBIX IIPEIIapaToB
B BUJI€ TPaHC/IepMa/bHbIX IIACThIPEil OCyIIle-
CTBJISIZICA € UCIIONb30BaHMEM peecTPOB JieKap-
crBeHHBIX cpefcTB CIIA m ppyrux crpas.
Hp]/[ IIOUNCKE 6bUH/[ MCIIONTb30BaHbl TEPMMHDBI
«TpaHCIepMajbHasA NOCTaBKa», «TPaHCIepMab-
HbIJT IVIACTBIPb», «OVCOIPOION», «K/IOMUAOTPE/I»,
«transdermal delivery», «transdermal patchn.

PesynbTaTbl n 06CyKaeHUNE

B 2018 roxy 06'beM pbIHKa TpaHCAEpMab-
HBIX IIACTBIpeN OLleHuBanca B 14,7 MIpp foin-
nmapos CIIIA 1 oxxujjaeTcs CpefHerofjoBO TeMII
pocra 9,5 % ¢ 2019 mo 2026 rop. B 2018 ropy cer-
MeHT 00e3001MBaHNs 3aHMMaJI CAaMYI0 00Jb-
HIYIO JO/IIO Ha PhIHKE JIEKAPCTB TPaHCHepMalb-
HOI1 gocTaBKu[1].

Ha ceropusurauii geHp Ha MupoBom ¢ap-
MalleBTMYECKOM PbIHKE OKOJIO IBYX JIeCATKOB
aKTUBHBIX (papMarieBTIYeCKUX MHIPEJUEHTOB
BKJIIOYEHBI B COCTaB TPaHCAepMa/bHbIX IIJIac-
TBIpell, OKa3bIBAIOIMX CUCTEMHOE JieiicTBIe([2].

B rabnuie 1 npuBeseHbI IpuUMepH TeKap-
CTBEHHBIX BeIeCTB, BXOAAIINX B COCTaB TPaH-
cllepMabHbIX IIACThIPeN, OKa3bIBAIOUIUX CHC-
TEeMHOe JIefICTBIE.

Kpowme atoro, B SInoHun paspaboraHsl 1 3a-
PeTUCTpUPOBaHbI TPAHCAEPMAJIbHbIE IJIACTBIPYU
CHCTEMHOTO AeNICTBUA C TynoOyTeponom, 61co-
IIPOJIOJIOM.

Vicionb3oBaHMe TpaHCAEPMaTbHOTO TI/Iac-
ThIpA, copepkamiero 0,5 Mr, 1 Mr 1 2 Mr Tyo-
6yrepora, 6b110 ofobpeno B 1998 roxy [3]. Bor
y>xe 6oree 20 yieT OH McHonb3yercs B Snonnn,
Kopee n Knrae nnsa nedenusa 6poHXMaNIbHO
aCTMBI I XPOHMYECKOI 0OCTPYKTUBHOI 60Ie3-
HU nerkuX. IlmacTeipb HAHOCUTCA OAMH pas
B [IeHb Ha TPY/ib, CIMHY WIN IIpefIiedbe: 0,5 Mr
TynoOyTepona HeTAM B BO3pacTe OT 6 Mecsd-
ues jo 3 ser, 1,0 Mr tynobyrepona feram
ot 3 10 9 e, 2,0 MT TyI06yTepoJIa AETSM CTaplIe
9 J1eT U B3POCTIBIM.

TpaHcaepManbHBI MIACTBIPb C FO3MPOB-
KaMmu 4 MT U 8 MT 61CONIposIONa BriepBble OBIT
sapeructpuposaH B Anonun B 2013 rogy Kax
npernapart s nedeHus runepronuu [4]. [Tocme
MPOBeJIeHNA KIMHNYECKUX UCTIbITaHu B 2019
651710 0O0OPEHO MCIIOIb30BAHNME TPAHCIEPMATIb-
HOTO IIACTBIPSA C OMCOIIPOIONIOM IS JIe4eHUA

HEOTJIOXXHAA KAPANONIOTNA N KAPAUOBACKYJIAPHBIE PUCKU B Tom 4 N°2 2020
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"’;?1 ﬂeﬁ(TBlellleE BewecTBo OapmaKonoqueCKaa rpynna, HasHa4yeHue roAH{I;B:S:(Ae—
1 CkononamuH M-XxonuHoNUTKK, ykaunsaHue 1979
2 HutpornunuepuH HuTtpar, cteHokapauna 1982
3 KnoHupuH Anbda-aipeHOMUMETUK, apTepranbHas rmnepTeH3uns 1984
A SemRe ScTporeH, 3ameCTMTeanEjﬂ ropmMoHasibHas TeQanvm npwu paECTPOIZCTBaX, 1986
BbI3BaHHbIX €CTE@CTBEHHOW WMV XMPYPrnYeCcKo MeHonay3om
5 OeHTaHun OnMounaHbIN HAPKOTUYECKUIA aHANbreTUK, XPOHNYECKNIA 60NIEBOI CUHAPOM 1990
6 TectocTepoH AHpApOreH, HeJOCTaTOYHOCTb aHAPOreHOB Y MY>KUNH 1995
7  HukoTuH H-xonvHOMUMETHK, KOpPEKLUNA HUKOTUHOBOW 3aBUCUMOCTM 1996
3 Sctpaguon/ DCTporeH, rectareH. 3amecTuTeslbHaA FOPMOHasbHasA Tepanusa 1998
HOpaTMHAPOH aueTaT Y >KEHLIMH Nocie MeHomnay3bl
9 Hopanrectpommn/ JcTporeH, rectareH. KoHTpauenuuma 2001
STVHUNACTPaANON
10 OKcUBYTUHUH M-xonuHonutuk, sHypes 2003
11 Metundenunpar McnxocTUMYNATOpP, CUHAPOM AePrLTa BHUMAHWA N TUMEPaKTUBHOCTM 2006
12 CenereHuvH NHrnbutop MOHOAMMHOOKCA3bl, Aenpeccus 2006
13 PuBacTurmmH WHrmbutop xonvHacTtepasbl, 6onesHb Anburenmepa 2007
[poTNBOPBOTHOE, CEPOTOHMHEPTMYECKOe CPeACTBO. TOWHOTA, pBOTa
14 TpaHuceTpoH (cMmnTOoMaTMyecKan Tepanua u NpodunakTnKa Npu JJeYeHNn LUTocTaTukamm 2008
1 NPOBeJEeHUN TyYeBO Tepanum, Nocae XMpypruyeckrx onepawmm)
15 BpynpeHopuH OnvonaHbIn HaPKomquKmﬁ aHanbreTuk, 3amecTuTenbHan Tepanua 2010
npwv ONMOVAHON 3aBUCUMOCTH
16 PoturoTtuH AroHucT fopammnHOBbIX peLLenTopoB, 6051e3Hb MapKNUHCOHa 2012
17  CymatpuntaH CepoTOHUHepruyeckoe cpefcTBo. KynvposaHmne NpucTynos MUrpeHn 2013
18 A3eHanuH HeliponenTtuk, Wwn3oppeHuna 2019
No. Active ingredient Pharmaceutical group, indications b;\EDp‘r‘o(\;ee:r)
1 Scopolamine M-cholinolytic, motion sickness 1979
2 Nitroglycerin Nitrate, angina pectoris 1982
3 Clonidine Alpha-adrenomimetic, arterial hypertension 1984
4 Estradiol Estroge.n, hormone replacement therapy for disorders caused by natural 1986
or surgical menopause
5 Fentanyl Opioid narcotic analgesic, chronic pain syndrome 1990
6 Testosterone Androgen, androgen deficiency in males 1995
7  Nicotine N-cholinomimetic, correction of nicotine addiction 1996
8 Eztr:eat(:\;zgrone acetate Estrogen, gestagen. Hormone replacement therapy in post-menopausal women 1998
9 L\lt?]riilﬁees:tr‘ggig/ Estrogen, gestagen. Contraception 2001
10 Oxybutynin M-cholinolytic, enuresis 2003
11 Methylphenidate Psychostimulant, attention deficit hyperactivity disorder 2006
12 Selegiline Monoamine oxidase inhibitor, depression 2006
13 Rivastigmine Cholinesterase inhibitor, Alzheimer’s disease 2007
14 Granisetron Antiemgtic, serotonergic agept. Nausea,. vomitingh(symptomatic therapy and 2008
prevention during treatment with cytostatics and radiation therapy, after surgery)
15 Buprenorphine Opioid narcotic analgesic, substitution therapy in case of opioid addiction 2010
16  Rotigotine Dopamine receptor agonist, Parkinson’s disease 2012
17 Sumatriptan Serotonergic agent. Relief of migraine attacks 2013
18 Asenapine Antipsychotic, schizophrenia 2019

¢bubprnsinyy npencepaunit [5]. B 2019 roxy 60t
JOIOJTHUTENIBHO 3aperuCTPUPOBAHbI TPAHCEP-
MaJIbHBII [/IACTHIPD C JO3MPOBKOIL 2 MT 61CO-
[IPOJIOJIA ¥ TIACTBIpY 4 Mr 1 8 MT 61corponona
C yIy4II€eHHBIMM CBOMCTBaMU. DTU IJIACTBIPU
ny4ire GUKCUPYIOTCS Ha MeCTe allIlINKaLIUN
U YCTOMYMBBI K IOTOOTAENEHNIO. B HacToAIIee
BpeMs NPOBOJAT KIMHUYECKNEe UCTIbITaHNA
TPaHCePMa/IbHOTO IIACTHIPSI C BICOIPOIOIOM
110 TIOKAa3aHMI0 XpOHMYECKas CepfiedHas Heflo-
CTAaTOYHOCTD [6].

[TnacteIpsb, comepKalnit O¥COIPOION, UC-
0/Ib3yeTCsI OFVH pa3 B IeHb 1 6ojIee CTabMIbHO

HOJIEP)KMBAET KOHIEHTPAL[MIO JIEKAPCTBEHHOTO
BellleCTBa B ITa3Me KPOBU, Ye€M IIepPOpaTbHbIe
mpernapaTsl 61CONpoIoa, HOALEeP>KIBAET CTa-
OnIbHOE apTepuanbHOe JaBjenye u 3G GeKTHBHO
CHIDKAeT YacTOTY CepfiedHbIX COKpaleHmit [7].

Kpome TOro, ogo6peHsl muacTelpu ¢ He-
CTEPOUAHBIMM HPOTUBOBOCIANTUTENBHBIMIY,
aHecTeTMKaMM, KallCauIITHOM, MEeTU/ICATAIIN-
JIATOM JIJIsI MECTHOTO IIpUMeHeHmsI [2].

B Tabnuie 2 npuBejeH mepedeHb IeKap-
CTBEHHDIX BEIIeCTB, BXOJALINX B COCTaB TPaH-
ClepMaJIbHBIX IUIACTBIPEI, OKa3bIBAIOIIMX MeCT-
HOe JieliCTBHe.
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Tabnuua 1.
lepeyeHb
NeKapCTBEHHbIX
BELLeCTB, BXOAALNX
B COCTaB
TpaHAepMaNbHbIX
nnactbipei,
0Ka3blBaKLLINX
CUCTEMHOE JieilcTBIe

Table 1.

Pharmaceutical
substances contained

in transdermal patches
having a systemic effect
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Tabnuua 2.

”epequb JIEKaPCTBEHHbIX BELLECTB, BXOAALLNX B COCTAB TPaHAEPMANIbHbIX I'Il'la(Tpr€I7I,
0Ka3bIBAKLLNX MECTHOE IeNiCTBUE

n 1?1 [MeicTByiowLlee BelecTBoO MpumeHeHne ?;Z;B:Dpr
1 JInpokaunH MocTrepneTryeckasn HeBpanruyeckas 6onb 1999

2 JInpokanH/TeTpakamH JlokanbHoe KoXHoe obe3bonrBaHne 2005

3 [uknodpeHak MecTHOe neueHmne ocTpon 6onmn 2007
4 Menton/metuncaniumnat MbilweyHble 1 cycTaBHble 6051 2008

5 KancanuuH HelponaTnyeckas 6onb 2009
Table 2.

Pharmaceutical substances contained in transdermal patches having a topical effect

No.

u b w N =

Active ingredient Use

Lidocaine
Lidocaine/tetracaine
Diclofenac
Menthol/methyl salicylate Muscle and joint pain 2008
Capsaicin

Approved
by FDA (year)

Postherpetic neuralgic pain 1999
Local skin anesthesia 2005
Local treatment of acute pain 2007

Neuropathic pain 2009
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Taxkum 06pa3oM, MOKHO CLie/aTh BBIBO,
YTO Ha MUPOBOM (apMalleBTUIECKOM PBIHKE
TpaHC/lepMasibHas JOCTaBKa UCIONb3YeTCs I
OTPAaHMYEHHOT0 KONMYEeCTBA IeKapCTBEHHbIX
BEIIECTB Pa3HBIX (papMaKOTepaleBTUIECKUX
IPYIIII, U3 HUX TONbKO TPU JIEKAPCTBEHHDIX Be-
IiecTBa (HUTPOINMNLIEPUH, KJIOHUIVH, G1COIIpO-
JI0JI) MCIONB3YIOTCS B TEPANNM CePHEeIHO-CO-
CYJMCTON IIaTO/IOTUMN.

MHorue TpaHcaepMabHble TIACTBIPY, BIIEP-
Bble ofjoOpennble B CIITA, momy4niy npusHaHe
U B OpyTuX crpaHax. Hanpumep, B Poccuiickonn
Depeparyn 3aperucTpupOBaHbl IIACTHIPY C (eH-
TaHIIOM, POTUTOTMHOM, PMBACTUTMIHOM, HUTPO-
IJINIEPMHOM, HUKOTVHOM, AMKIO(QEHAKOM U Y-
rumu. TpacfiepMajpHble IIACTBIPY, OJ00PEH-
Hble B JITIOHMM, TOTYYU/IN IPU3HAHYE TONIBKO
B HEKOTOpBIX cTpaHax [8]. B Peciybnuke Bena-
PYychb 1O cocTosAHMIO Ha 1 ceHTAOpsa 2020 roga
3aperucTpMpPOBAHO 3 IEKaPCTBEHHBIX CPECTBA
B BlIJIe TPAaHC/IepMaJIbHbIX IUIACTBIPEIA: IBa TOPro-
BBIX HaVIMEHOBAHYIS ¢ (PeHTAHIIOM U OJTHO C KeTO-
podeHOM, Bce TpY 3apyOexKHOTo IIpou3BOzCTBa [9].

C TeXHONOTMYeCKOI TOYKY 3peHN s TPaHCTep-
MasibHble IIIACTBIPY MOTYT OBITH pe3epByap-
HOTO MJ/IM MATPUYHOIO THUMA. B mmacTeipax
pesepByapHOro TuIla J€KapCTBEHHOE Bellle-
CTBO 3aKJ/IIOYEHO B pe3epByap, OrpaHUYEHHBI
MeMOpaHOIL, KOTOpasi peryIupyer CKOpocThb
BBICBOOOJK/IEHIIS BellleCTBa 13 JIeKapCTBEHHOI
¢dopmbl. PesepByap 3akpenseTcs Ha IOJI0XK-
Ke J IOKPBIBAETCA a/IT€3UBHBIM C/IOEM, A 3aTEM
3aIMTHOI IJIEHKON. B IIacThIpsAX MaTpuUyHO-
ro TUIA JeKapCTBEHHOE BellecTBO 3aKJII0Ya-
€TCA B aJl€3MBHbIN C/I0I, KOTOPbIN He TONBKO
CIIOCOOCTBYET YAEP>KAHUIO IJIACTBIPST Ha KOXe,
HO M PeryInpyeT CKOPOCTb BHICBOOOXKAEHNUA
BelllecTBa. AJTe3MBHBIIL C/IOJI HAHOCUTCS Ha
MIOJI/IOKKY, @ 3aTeM IOKPbIBAETCSA 3alUTHON
wieHkKoit. [TnacTeipn MaTpuyHOro THIA OOTIEe
IIpOCTHI B u3rorosnenuu [10].

BrimyckaoTcs u «0cO6EHHBIE TIACTBIPU».
Hanpumep, ny1acToIpb, COfiepKaluil CyMaTpuUII-

TaH cHabKeH Oaraperikoit. C HOMOIbIO TOKa OH
TOCTaBIISET Yepe3 KOXKy 4eJlOBeKa B OpraHU3M
CYyMaTpUIITAH 6,5 MT J/11 KyIMpPOBaHNA MUrpe-
Hu. IInacTeipp KpenuTcsa Ha 6eApo VMM IJIe4o
IalVIeHTa U JIeJICTBYeT B TeYeHNe YeThIPeX 4acoB.

PaspaboTka TpaHCHepMaIbHON TepaIeBTHu-
YeCKOJl CHCTeMBI JlaJKe C y>Ke M3BECTHBIMU JIe-
KapCTBEeHHBIMU BellleCTBaMU, KOTOpble paHee
UCIIONb30BAINUCh TONBKO I/id IepOopaabHOro
BBeJICHIA WM IPYTOTO CII0c00a BBEIEHNA, — 9TO
TPYJOeMKMUIT IIpoljecc, TpeOyIouuii CHCTeMHO-
TO aHaJIM3a JINTEPATyPbI U IIPOBefleHN A LieJIOr0
KoMIIZIeKca (hapMaleBTUKO-TeXHOTOTNYeCKUX
VICCIIEIOBAHMIA, U3y4YeHN s BBICBOOOXKIEHM Jie-
KapCTBEHHBIX BEIIECTB in vitro u in vivo, mpo-
BefleHM A KIMHMYECKUX MCCIEeN0BaHMIA, IOKa3bl-
BaonX 3G PeKTUBHOCTD.

['maBHOI TpO6IEMOIT TPaHCAEPMAIbHOM KO-
CTaBKM SIB/IAETCSA HU3KasA CTelleHb IIPOHUI[AeMO-
CTM MHOTMX JIeKapCTBEHHBIX BelIeCTB Yyepes3 po-
roBoOIt croit. 151 mpeoponeHus aToro 6apbepa
UCIIO/Ib3YIOT Pa3lIMyHble IOAXOABL: YCUTUTe-
IV Ype3KOKHON IIPOHNUI[AeMOCTH, MUKPOUTTIEL,
noHogopes, canodopes, oIy yeHVe HAHOYACTHL]
pasmnuHoro crpoenus (10, 11, 12].

K niexapcTBEHHOMY BeILIECTBY, MICIIO/Ib3yeMO-
MY AJIS TPAHC[IepPMAJIbHOI JOCTABKY, IIpe[bAB-
nsiercst psij TpeboBanmit. Tanwar H. n gpyrue aB-
TOPBI OIMCHIBAIOT UleaibHble CBOJICTBA JIeKap-
CTBEHHOTO BelleCcTBa — KaH[AM/aTa A1 TPaH-
cliepMaabHOI focTaBKu[13]:

Io3a: meHee ueM 20 MT B J€Hb.

ITepnop monysbiBegenus: MeHee 10 4acos.

Monekynapnas macca: meHee 400 [Ja.

Temmneparypa nnasnenns meHee 200 °C.

Koadduunent pacupenenenns: 1-4.

PactBopuMoOCTb B Bofie: 6onee 1 MI/MIL.

pH BogHOTO HAaCBIEHHOTO pacTBOpa: 5-9.

Koa¢¢runmeHT koyxxHOI mpoHMUIIaeMocTu: 60-
nee 0,5-107 cM/vac.

KoxxHas peakuys: He pasjgpakaeT U He CeH-
CcnbunMsnpyer.

BuopocrynHocTh mpy iepopasbHOM IIpHeMe:
HIU3Kas.

Vcxopst u3 atux TpebOOBaHMII SICHO, ITO
OrpaHMYeHHOe KOIMYeCTBO JIeKapCTBEHHBIX Be-
IIeCTB MOTYT OBITh KaHJUJaTaMM JJIsI TPAHC/ep-
MaJIbHOTO IPYMEHEHN .

Tem He MeHee, OTPOMHOE KOJMYECTBO Jie-
KapCTBEHHDIX BeIeCTB MCCAENYeTCs Ha Ipefi-
MeT TpaHCAepManbHOI focTaBk. OO6beM 3Tux
UCCTIeIOBaHMI ISl KQXKIOTO aKTVBHOTO MHTpe-
JVIEHTa Pa3Hblil, HO, OJHO3HAYHO, HEJlOCTATOY-
HBIIT J/IS1 peTUCTPALUK U IpUMeHeHus1. B Tab-
nuie 3 TpUBENEHbl Pe3yIbTaThl, 10Ty YEHHbIE
B pa3paboTKe TpaHCAEePMa/NbHON JOCTABKU VH-
rMOMTOPOB aHIMOTEeH3UHIIpeBpalaoero ¢ep-
MeHTa, 6/I0KaTOPOB PeLeNTOPOB aHTMOTEeH3M-
Ha II, anTMarperanTos.

3aKnw4yeHue

Ha MHNPOBOM Q)apMaueBTI/I‘IeCKOM PbIHKE
TpaHCOE€pMa/IbHasA JOCTaBKa VICIIO/Ib3YETCA /1A
OTPaHMYE€HHOTO KOJINYECTBa JIEKAPCTBEHHDIX
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JlekapcTBeH- . Ccbin-
Xapakrepucrtuka WUccnep TpaHcaep AOCTaBKN
HOe BelwecTBo Kn
Bbnokatopbl peLienTopoB aHrmoreHsmnHa ll

JlozapTaH Ill knacc BCK, nepopanbHaa MaTpuyHble TpaHcAepMasbHble NIACcTbipK I03apTaHa NoKasanu [14]
b1 25-35 %, 6uonornyeckyto akTMBHOCTb B 2,2 pa3a bosnee BbICOKYIO
logP =4,5 Nno cpaBHeHMIo C nepopanbHon bBJ.
ti,=15-2u MaTpuuHble NacTbipy o3apTaHa yBennunBanm 3epGeKTMBHOCTb [15]
My=422,9 NeYeHnsA rmnepTeH3nm.

BancaptaH Il knacc BCK, nepopanbHas Kom6urHauuio n3onponuiaMuprcTaT/guin3ooKTuacynbGocyKymHaT [16]
b 10-35 %, HATPVA NCNONb30Basv A/IA YCUIIEHMA NPOHMLAEeMOCTI BajicapTaHa
logP =4,5 B NNacTbIpAX.
t1/z = 7,5‘-|
M, =435,5

KanpecaptaH Il knacc BCK, nepopanbHaa ABTOpbI NOAy4Yanyt NPOHMOCOMbI C KaHAeCapTaHOM [17]
A 15 %, N5 yBeNIMYeHUA 6OA0CTYNMHOCTM TPpaHCAePManbHON JOCTaBKN.
logP =4,0
t1/z =9y
M, =440,5

Kantonpwun Il knacc BCK, nepopanbHaa TpaHcAepManbHble MACTbIpK C KaNTOMPUIIOM UCTbITaNN [18]
B/ 65 %, Ha XXMBOTHbIX MOJENAX, HO OHW BbI3blBaNN CUIbHOE
logP =1,02 pasppaxeHvie KoXu.
tip= 1-3y
M, =217,28

SHananpwun Il knacc BCK, nepopanbHaa [1na ycuneHusa Ype3KoXKHOM NPOHMLLAeMOCTI SHananpusia aBTopbl [19]
b1 40-60 %, nonyyanv NnacTbipy ¢ AobasneHeM NunepuanHa. Takue NnacTbipu
logP=0,19 nmenu 60sblLyto 6MOJOCTYMHOCTb B CPaBHEHUN C TabneTKamu.
tin= 11-14 4
M, = 376,44

Jivsnnonpun Il knacc BCK, nepopanbHaa [na ycuneHua 4pe3koKHOW NPOHNLLA@eMOCTM NN3MHOMNPUIa aBTopbI [20]
b 25 %, nosilyyanu TpaHcAepMasbHble CUCTEMbI C ONIEUHOBOW KNCNOTON
logP=-1,2 1 M30MpPONMIOBbIM CNUPTOM. Viccnefya NpOHWKHOBEHNE
t2=12y yepes KOXY KOo3bl, JOKa3ann CUHePrngHoe ycuneHmne npoHnLaeMocTu
M, =405,5 JIM3VHOMpPUIIA Tako KOMOUHaLMen.

AHTMarperaHTbl

Knonuporpen |l knacc BCK, nepopanbHaa Knonuagorpen BBOAWAM B MNACTbIPW, N3rOTOBNEHHbIE C UCMONIb30BaHMEM [21]

b 50 %, Pa3nNyYHbIX BCMOMOTaTesIbHbIX BELLECTB, TaKMX Kak MMApOKCUNponmi-
logP=3,8 MeTUMLeNoN03a 1 STUIILENIIION03a, U 13ydani BbICBOGoXeHMe in vitro.
t,2,=8u4 M3 yeTbipex nosyyeHHbIX COCTaBOB TONbKO OAuH obecneursan 95 %

M, =321,8 BbICBOOOXAEHVIS KNONMZOorpesia B ycNoBusx in vitro.

TpaHcaepManbHble NNACTbIPY C KNONTAOrPENIoOM Noyyanu [22]
C MCMOMb30BaHNEM HATPUIA KaPOOKCMMETINLIENITIONO3bI U IyapoBOiA

Kameqw. V13 wecTu nonyyeHHbIX COCTaBOB TOSIbKO OAMH obecrneunsan

99 % BbICBOOOXAEHUA KIONMAOTPena B yC/I0BUAX in vitro uepes 24 yaca.

Auetuncanu- |V knacc BCK, nepopanbHasa ABTOPbI FOTOBUIM TPAaHCAEPMabHbIe renv C yCuanTenamm [23]
yunosas b1 80 %, npoHuLaeMocTy. MonyyeHHble renn obecrneyrBanyi XopoLume pesynbTaThl
Kucnota logP =1,19 1o TepaneBTUYeCcKon 3GPEeKTUBHOCTH B SKCMEPUMEHTAX in Vivo.
t,=8u ABTOPbI FOTOBUAN NJIEHKN C aLeTUACaNNLNIOBOM KUCIIOTOM [24]
M, =180,1 1 U3yy4anu BbicBoboXxaeHue in vitro u in vivo. [okasaHo, uTo nyulie

NCNoN1b30BaThb YCUIUTENN YPE3KOXKHOIO MPOHUKHOBEHUA.

Mpumeyanue:bCK— OunodapmatesTieckas rcTema knaccudurauny, b — 6mogoctynHocts, logP — norapudm ko3dduumerTa pacnpeaeneHins, ty, — nepuoa nonysbiBeAeHius,
My — MOneKyNApHas Macca.

AT EI Description Transdermal delivery investigation Bty
substance rences

Angiotensin Il receptor blockers

Losartan Class Ill BCS, oral BA 25-35 %, Losartan matrix transdermal patches showed a 2.2-fold higher bio- [14]
logP =4.5 logical activity compared to oral bioavailability.
ti,=1.5-2h Matrix patches of losartan increased the effectiveness [15]
My =422.9 of the treatment of hypertension.

Valsartan Class Il BCS, oral BA 10-35%, The combination of isopropyl myristate / diisooctyl sulfosuccinate [16]
logP =4.5 sodium was used to enhance the permeability of valsartan
t,2,=7.5h in patches.
Mw =435.5

Candesartan Class I BCS, oral BA15%,  The authors received proniosome with Candesartan to increase [17]
logP =4.0 bioavailability of transdermal delivery.
t2=9h
My = 440.5

Captopril Class Ill BCS, oral BA 65 %,  Transdermal patches with captopril were tested on animal models, [18]
logP =1.02 but they caused severe skin irritation.
t1/2 = 1—3h
My = 217.28
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Tabnuua 3.

Pe3ynbTartbl pa3paboTki
TpaHCAepPManbHoli
LOCTaBK1 6110KaTOPOB
peLenTopos
aHrnoteH3uHa ll,
UHTMOUTOPOB
AHrNOTEH3MHNPeBpa-
Lwatoiero GepmeHTa,
aHTMArperaHToB
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End of table 3
Ph:;:sat:enl::cal Description Transdermal delivery investigation r::::;
Enalapril Class Il BCS, oral BA 40-60 %, To enhance the percutaneous permeability of enalapril, the authors [19]
logP =0.19 received patches with the addition of piperidine. These patches
tin=11-14h had greater bioavailability compared to tablets.
Mw = 376.44
Lisinopril Class Il BCS, oral BA 25 %,  To enhance the percutaneous permeability of lisinopril, the authors [20]
logP=-1.2 obtained transdermal systems with oleic acid and isopropyl alcohol.
tin=12h Studying the penetration through the skin of a goat, they proved
My = 405.5 a synergistic increase in the permeability of lisinopril by such a combination.
Antiplatelet agents
Clopidogrel  Class I BCS, oral BA50%,  Clopidogrel was introduced into patches, which were made using [21]
logP=3,8 various excipients, such as hydroxypropyl-methylcellulose and ethyl-
t,=8h cellulose, and the release was studied in vitro. Of the four formulations
My =321.8 obtained, only one provided 95 % release of clopidogrel in vitro.
Transdermal patches with clopidogrel were prepared using sodium [22]

carboxymethylcellulose and guar gum. Of the six formulations obtained,
only one provided 99 % release of clopidogrel in vitro after 24 hours.

Acetylsalicylic Class IV BCS, oral BA80 %, The authors prepared transdermal gels with permeability enhancers.  [23]

acid logP =1.19 The resulting gels provided good results in therapeutic efficacy
t.=8h in vivo experiments.
Mw =180.1 The authors prepared films with acetylsalicylic acid and studied [24]

the release in vitro and in vivo. The use of percutaneous penetration
enhancers proved to be a better choice.

N o te: BCS — biopharmaceutics classification system, BA — bioavailability, logP — logarithm partition coefficient, t;,, — half-life, My — Molecular weight.

BEIIeCTB Pa3HBIX papMaKOTepameBTUYCCKUX
TPYILIL, U3 HUX TOTIBKO TPU JIEKAPCTBEHHBIX Be-
IecTBa (HUTPOIINLIEPUH, KIOHUAVH, OMcOIpo-
JIOJT) UCTIONB3YIOTCSI B TEPAIINU CEPHEYHO-COCY-
IVICTOV MaTONMOTUMN.

[TpeRnpMHATO MHOTO MOIBITOK IONTYYUTH
U OL[EHUTH TPAHCIepPMasIbHbIEe IIACTBIPHU C VH-
rubuTOpaMy aHTMOTEH3MHIIPEBPAIIAIOLIeTO
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