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HE BIMTECS OIIOPY:

3B’A30K BHYTPIIIHbOTO OITIOPY IHTAJIATOPA
3 AKICTIO JOCTABKMU JIIKIB

@. JlaBopiHi

BiooineHHs ekcnepumeHmanbHOi Ma KniHiYHOT MeOUYUHU yHigepcumemcokoi nikapHi Kaperri, m. ®noperuis, Imania

O6rpynryBaHHaA. CyTb poOOTM CyXOHNOPOLIKOBYX
inranaropis (CIII) monsrae y ToMy, 1o eHepris BAVMXY
NaljieHTa y IO€JHaHHi i3 BHYTPIIIHIMM XapaKTepUCTMKA-
MM iHT/IATOPA CTBOPIOE IIOTY>KHIIT TypOy/IeHTHMII TOTIiK
IIOBITps, AKNI BUBUIbHAE YaCTKM JIIKAPCBKOTO 3aco6y,
BiZJOKPEMJIIOE iX BiJi pe4OBMHM-HOCIA Ta JOCTAB/IAE IX y
myxanpHi myraxu. Omip NpOXOmKeHH:S IIOBITps udepes
CIII - e ¢ikcoBaHMIT TOKA3HVK IPUCTPOIO, SIKVIT BU3HA-
Ya€ IIBUJKICTb IOBITPAHOIO IIOTOKY, 1O IIPOXOAUTH
Kpi3b IHIa/ATOp y BifIIOBigb Ha IHCIIpaTOpHE 3yCUIIA
nanienta. OCKiIbKM 11 KIHIYHOTO eheKTy Mae 3HaueH-
HS CyMapHa eHepris IOTOKY INOBITps, MIA TOro, 1100
IAIlieHT OTpUMaB HEOOXiIHY J03y JKapCbKOTro 3acoby,
IHrazATOPY 3 BUCOKMM OIIOPOM JIOCTaTHBO HU3bKOI MaK-
CUMA/IbHOI MIBUAIKOCTI iHCcIipaTopHOTO motoky (MIIIIT).
HaromicTp, iHramaToOp 3 HM3BKUM OIOPOM HOTpebye
6impuroi MIIIII. IcHye 6araTo HeBipHUX TPAKTOBOK BaXK-
JIMBOCTI piBHA OHOPY IHrajmATOpa, L0 OOIPYHTOBYE
TOOLIIbHICTD pETE/IbHOTO BUBYEHH: JAHOI TEMIL.

Mera. Ha OCHOBi JaHUMX Cy4acHOI JiTepaTypu 3
TNAHOTO NMTAaHHA BCTAHOBUTM, UM MOXKE IIAIliEHT 3
OponxianpHo0 actMo (BA) 4 XpoHiYHMM 06CTpYK-
TUBHMM 3aXxBOproBaHHAM JereHb (XO3JI) Bukopucro-
ByBaTy CIII 3 BUCOKMM THCKOM.

Marepianu Ta merogu. [IpoBeneHo aHasi3 HAABHUX
Cy4acHUX JAOCTiKeHb 3 jAaHoro mnutaHHA (Malmberg
L.P. et al., 2014; Azouz W. et al., 2015; Haikarinen J. et
al., 2017; Levy M.L. et al,, 2019; Haughney J. et al., 2020).

Pesynpraty Ta ix o6roBopeHHs. [l HOCSATHEHHS
HeOOXiTHOTO pPiBHA HOTOKY B iHTaIATOpi 3MiHA THUCKY
IIOBMHHA CTAaHOBUTM IoHaiiMeHme 4 Klla, Tomy mpnu
3aCTOCyBaHHi iHTramATOpiB 3 ManuM onopoM (bpisxerinep,
Aeposonaitsep Enminta) HeoOximHa Bmcoka MIIIIIL. B
CBOIO Y€pTy, 3a YMOBUM BUKOPMUCTAHHSA iHIanATOpPIB 3
BucoKuM onopom (Xenpixeriep, Isixeitnep, TypOy-
XaJjiep) I HOCATHEHHS JOCTaTHbOI eHeprii TypOy/IeHT-
HOTO IIOTOKy HeoOXigHa mopiBHsAHO Hypkya MIIITL
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IIpn nmposefeHHi iHranAnii 3a JONOMOIOK MPUCTPOIO
Izixermep («Opion ®apma») MOBITps, L0 HAAXONUTH
330BHi, CIIPAMOBYETbCA Yy BY3bKUI KaHaj, BHACIOK
YOTO IUBUAKICTb PYXy IOBITpA 3pOCTA€ i IpU HAJXO-
IPKEHHI TOBITPSA 10 O3yBa/JIbHOI KaMepy CTBOPIOETHCS
BIICOKa TypOy/IeHTHICTb. 3aBJAKYM BMUCOKIil MIBUAKOCTI
TypOY/IEHTHOTO IIOTOKY YacTVHKM IIperapary IO4YVHa-
I0Th BiJOKPEMJ/IIOBATICA OJHA Bifi OGHOIL, 1 Liel Ipouec
IPOJOBXYETbCA B IHTALALITHOMY KaHasi. Takuil Buco-
KOTYpOy/IeHTHWIT TOTIiK 3a6e3Iedye CTabiIbHY JOCTABKY
TO3M Npenapary HaBiTh Y MallieHTiB 3 Hu3bKorwo MIIIII.

Inranarop Isixeinep saBisae coboro CIII 3 Bucokum
ab0 cepeTHPOBMCOKUM OIIOPOM, SIKMIT JO3BOJIsIE 3a0e3-
IIeYNUTYU ONTUMANBHO IOTY>XKHUI IOTIK IIOBITPA Y AiTel
Ta jgopociux 3 BA, a takox y manientis 3 XO3JL
MakcuMaibHa 3MiHa TUCKY Y fiiTeit 3 BA craHoBWIA 4,02
kIla, y mopociux 3 BA - 6,67 kIla, y oci6 3 XO3JI - 4,8
kITa. Isixeriiep ;leMOHCTpYe Kpallly CTabi/IbHICTD Ta piB-
HOMIpPHICTb 1031, IO JOCTaB/IAETHCA, IpU OYb-AKOMY
incniparopromy mnoroni, Hix TypOyxamep, HaBiThb B
yMOBaxX OpOHXOCIIa3My 4y OOYMOBIIEHOIO OY[b-IKIMU
inmmmMy npuanHamyu HusbKoi MIIIIIL. s nposefeHHs
MoOHoTeparii a6o KoMOiHOBaHOI Teparlii 3a JOIIOMOTO0
inramsaTopa Isixeitnep HeOOXiTHO JOCATHEHHS LIBUIKO-
cTi iHcnipaTopHOTo noTOKYy = 30 j1/xB. CaMe Taka LIBU/J -
KiCTb CTBOPIOE IIEPESYMOBM OITMMAIbHOI aepo30Ji3a-
i Ta JJOCTaBKM IIpenaparTiB. BiflloBigHO JO cydacHMX
HayKOBMX JIOCTIi/I)K€Hb, IPAaKTUYHO BCi manieHTn 3 BA
ta XO3JI gocarators MIIIIT 30 51/xB. Llporopiv Ha KOH-
rpeci €BpomNeNCbKOTr0 peclipaTOPHOIO TOBAPUCTBA
OyJ10 IIpefiCTaB/IeHO Pe3y/IbTaTy SOCTIKEHHS 3aCTOCY-
BaHHA [3ixeiinepa y mauieHTis 3 BA. ABTOpM IIpofieMOH-
crpyBamy, 1o 93,7 % HalieHTiB ZOCAIIM HEOOXiTHOTO
pisaa MIIIIT 3a ymoB sacrocysannsa CIII 3 Bucokum
omnopoM. ITpu 3acTocyBaHHI J0O30BaHOTO iHTaIATOpA Oe3
OIIOPY [JaHMI TOKasHMK cknaB jume 70,5 %
(p < 0,0001). Orxe, abcomoTHA OITBIIICTD MAI[iEHTIB 3
BA Moske HOCATTH Ha/Ie>KHOTO iHCIIpaTOPHOTO IOTOKY
31 mBupkicrio 30-90 n/xB npu BuxopucranHi CIII 3
BucokuM onopom (Haughney J. et al., 2020).

ACTMA TA AJIEPTIA - 4 - 2020
ISSN 2307-3373



BucHoBKm:

1. TexHivyHi XapaKTepUCTUKY IPUCTPOIO, IIEpeRycim,
JIOro BHYTPIILIHII OIip, MalOTbh 3HAYEHHs IIpyU 0OpaHHi
ornrumManbHoro misa nmamienta CIII.

2. CIII 3 cepenHbOBMCOKIM Ta BUCOKMM BHYTpIII-
HiM omopoM Ha Kmrant I3ixeinepa («Opion @apma»)
noTpeOyITh MEHIIOTO 3yCIILA MAllieHTa Mif| Yac BAN-
XaHHS 111 epeKTUBHOI Ta TOYHOI TOCTaBKY JIIKapChKO-
ro 3aco0y.
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3. Buma edexTuBHICTD BHYTpIIlIHBOI OYZOBY iHra-
JIATOpa O3HAYaE, IO TaKi iHrazATOpM MOXXYTb BUKO-
PUCTOBYBaTUCA yCiMa IpynamMy HALi€HTIB He3ae)KHO
Big MIIIIIIL.

4. Hesayre>XHO Bif TUITY iHTaIATOPA BAXIMBO HaBYa-
T TAL[iEHTIB METOAUII iHra/nAL{l, 06 YHUKHYTU MOX-
JIMBUX ITOMUIOK.

Kntouoei cnoea: BHYTpilHIl omip iHrajAaTopa, MakCUManbHa LIBU/KICTb iHCIIPaTOPHOTO IOTOKY, OpOHXiambHa

aCTMa, XpOHi‘{He O6CTPYKTI/IBH€ 3aXBOPIOBAaHHA JIET€Hb.

DO NOT FEAR RESISTANCE: ASSOCIATION OF THE INTERNAL RESISTANCE OF THE

INHALER AND QUALITY OF DRUG DELIVERY

F. Lavorini

Department of Experimental and Clinical Medicine, Careggi University Hospital, Florence, Italy

Background. The essence of dry powder inhalers’ (DPI) functionality can be described in such way: a patient’s inhalation
energy, together with the internal characteristics of the inhaler, generates a potent turbulent airflow which de-aggregates
drug particles, separates them from the carrier substance and delivers them to the airways. The DPI airflow resistance is
a fixed property that determines the rate of airflow through the inhaler in response to the inspiratory effort of the patient.
Total airflow energy is a key parameter for the clinical effect, so to receive the needed dose of active substance via high
resistance inhaler we need quite low peak inspiratory flow (PIF). And vice versa, low resistance inhalers need higher PIF.
There are many untrue interpretations of the importance of inhaler resistance level, which substantiate the need of careful
studies of this problem. The aim. To answer the question «Is it possible for a patient with asthma or chronic obstructive
pulmonary diseases (COPD) to use a high resistance DPI?» on the basis of modern literature data on this topic.
Materials and methods. Analysis of modern studies on this topic (Haughney J. Et al., 2020; Azouz W. Et al., 2015; Levy
M.L. et al.,, 2019; Malmberg L.P. et al., 2014; Haikarinen J. et al., 2017). Results and discussion. To provide the needed
airflow level in the inhaler, the pressure change must reach minimum 4 kPa, that’s why in case of usage low resistance
inhalers (Breathhaler, AerosoliserElipta) there is a need in high PIF. In turn, in case of usage of high resistance inhalers
(Handihaler, Easyhaler, Turbuhaler) to provide sufficient energy of turbulent airflow we need relatively lower PIF. During
inhalation with the help of Easyhaler («Orion Pharma») the air, which comes from outside, is directed into a narrow canal.
As a result, the speed of airflow increases and when the air comes to the dosing chamber, it creates high turbulence. Due
to the high speed of turbulent airflow drug particles start to separate, and this process continues in the inhalational canal.
Such high-turbulent airflow provides stable dose delivery even in patients with low PIF. Easyhaler is a highormedium-to-
highresistance DPI, which enables optimal turbulent airflow across all patient groups (children and adults with asthma,
patients with COPD). The maximal pressure change in children with asthma was about 4.02 kPa, in adults with asthma
- 6.67 kPa, in patients with COPD - 4.8 kPa. Easyhaler shows better dose delivery and consistency at all inhalation flows
than Turbuhaler, so, the former is more effective even in case of bronchospasm or other cases of low PIF. An inspiratory
flow rate of 30 L/min or above has been reported as optimal for Easyhaler mono and combination therapies. Such airflow
rate creates the background for the optimal aerosolization and delivery of the drugs. According to the modern scientific
data, almost all asthma and COPD patients reach the PIF of 30 L/min. This year on the European Respiratory Society
Congress J. Haughney et al. (2020) were presented the results of the study of Easyhaler usage in patients with asthma. The
authors showed that 93.7 % of patients reached correct PIF rate at high resistance (DPI setting), compared to
70.5 % at no resistance (metered-dose inhaler setting, p < 0.0001). So, the majority of patients with asthma can achieve an
adequate inspiratory flow 30-90 L/min with a high resistance DPI. Conclusions. 1. Technical characteristics — such as
internal resistance of the device - do matter when choosing the most suitable dry powder inhaler for the patient. 2.
Medium-to-high and high internal resistance DPIs like Easyhaler («Orion Pharma») require lower patient inspiratory
effort for the effective and accurate delivery of the drug. 3. Improved inhaler technology efficiency means that they are
suitable for use by all types of patients, irrespective of PIF. 4. Regardless of the inhaler type, inhaler technique training to
minimize errors is essential.
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