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Fonts d’emissions de carboni segons la proporcion del

“Carbon Footprint Plus” del NHS
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Tipus d’inhaladors

CARTUCHO POLVO SECO
PRESURIZADO
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En general els inhaladors de pols seca necessiten fluxos inspiratoris més alts que
els inhaladors de cartutx pressuritzat, tot i que hi ha diferencies entre ells :
Aerolizer®, Breezhaler® superior a 90 I/min; Accuhaler®, Genuair®/Novolizer®,
NEXThaler® entre 60-90 |/min; Turbuhaler® entre 50-60 |/min y Easyhaler®,
Handihaler®, Twisthaler® necessiten un flux inferior a 50 |/min (pero superior a
30 I/min. D’altra banda, els fluxes inspiratoris elevats afavoreixen el diposit

central en detriment del periferic.
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Propietats dels propel-lents

TaBLE 1. EsTIMATED PMDI AND PROPELLANT PROPERTIES
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CFC pMDI HFA pMDI

pMDI properties Nozzle diameter (mm) 0.5 (Cheng et al.'0) 0.25 (Cheng et al.1?)

Spray angle (degree) 35 35

Droplet exit velocity 150 (Dunbar et al.?) 150 (Dunbar et al.?)

(m/sec)
Propellant used Mixture of CFC 11 and CFC 12 HFA-134a
(Dunbar et al.!) (Cheng et al.0)
Propellant Formula CCIsF, CCLF, CH,FCF;
properties* Density (kg/m3) 1480 1311

Viscosity kg/msec 4.0E-4 3.8E-4

Diffusivity (m?/sec) 9.0E-6 8.0E-6

Surface tension (N/m) 0.017 0.015

Specific heat (k] /kgK) 0.59 (Dunbar et al.1) 0.79

Boiling point (°C) —24.0 (Dunbar et al.1) —26.0

Latent heat (kJ/kg) 153.2 (Dunbar et al.!) 214.8

Other sources: http: //webbook.nist.gov/chemistry /fluid /
http://www.epa.gov/athens/learn2model/ part-two/onsite / estdiffusion-ext.htm

|
Clement Kleinstreuer, Huawei Shi, and Zhe Zhang, Computational Analyses of a Pressurized Metered Dose Inhaler and a New Drug—Aerosol Targeting Methodology

Journal of Aerosol Medicine 2007 20:3, 294-309
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Potencial d’escalfament global (quan potent és el gas d’efecte
hivernacle en relacid al CO2) dels propulsors utilitzats en els MDIs
actuals i possibles futurs
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F
nflurane esflurane evoflurane
HFA-134a (used in most current MDIs) 1300 - 0 °
HFA-227ea (used in some current MDlIs) 3350
CFC-11 (previously used in MDls) 4660
CFC-12 (previously used in MDls) 10 200

Wilkinson A, Woodcock A. The environmental impact of inhalers for asthma: A green challenge and a golden opportunity. Br J Clin Pharmacol. 2022
Jul;88(7):3016-3022. doi: 10.1111/bcp.15135. Epub 2021 Dec 13. PMID: 34719810.
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Petjada de carboni mensual en analisis del cicle de vida

Carbon footprint per inhaler (or per month) (kg CO,e)
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rutitorn |
Fostair MDI _ 12
Ventolin Evohaler _ 28
Atrovent _ 14.3
Salamol _ 10
clenil (HFA134a) |GG ¢
Clenil* (HFA152a) 1.88
Nexthaler I 0.92
Ellipta I 0.8
Accuhaler [} 0.75
Easyhaler ** l 0.6

Respimat | 0.22
If refilled
Enerzair Breezhaler | 0.19
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Wilkinson A, Woodcock A. The environmental impact of inhalers for asthma: A green challenge and a golden opportunity. Br J Clin Pharmacol. 2022
Jul;88(7):3016-3022. doi: 10.1111/bcp.15135. Epub 2021 Dec 13. PMID: 34719810.
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Emissions equivalents de gasos d’efecte hivernacle
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Reduir I'impacte ambiental dels inhaladors

Reducing the environmental impact

Clinicians can help to reduce the environmental impact of inhalers (and improve asthma
management) by optimising inhaler technique, ensuring adherence with preventer
medicines and reducing as required short-acting beta agonists. The following measures
can also reduce the environmental impact:

Offer propellant free Change to lower carbon

propellant (e.g. HFA-227ea
to HFA-134a inhaler)

alternatives where
clinically appropriate

Change from large volume Return used inhalers to
to small volume reliever pharmacy for disposal up to

Recycle used Ifthe inhaler has no dose counter,

metered-dose inhalers monitor the inhaled doses 4kg

Potential CO, equivalent saving per inhaler &

The Pharmaceutical Journal, PJ, October 2021, Vol 307, No
7954;307(7954)::D0I:10.1211/PJ.2021.1.110294
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