Copyright notice

These items are protected by copyright and/or related rights.
Presentations and educational materials are owned by the author and are
for educational use only.

Reproduction and downloads are permitted only for personal use.

For other uses, you must obtain permission from the author/rights-
holder(s).

The mass reproduction, distribution, and sale of any materials from this
website is prohibited.

The name “The Nebraska Asthma Coalition” “NAC” and associated names,
logos, trademarks, and design elements displayed on the website are
owned by the Nebraska Asthma Coalition.

The Nebraska Asthma Coalition does not assume responsibility for the
information presented.

METER DOSE
INHALER

11/6/2024



11/6/2024

History of MDI
Types of MDls
How to teach MDI
How to reinforce

DBJECTIVES
How to handle kids with MDls

b

DUESTIONS

What percentage of adults use an inhaler correctly?

What percentage of children use an inhaler correctly?
How many adults use a spacer?

How many kids use a spacer?




Spinhaler® DPI
Sodium cromoglycate

(Fisons) Airomir™ HFA-pMDI
pressurized Albuterol sulfate
inhaler Medihaler CFC-pMDI Rotahaler® DPI (3M Health Care)
Isoprenaline and adrenaline Salbutamol

(Riker Laboratories)

1850 1858 1864

|

First DPI

1930 1948

L.

(Allen & Hanburys)

1956 1967 1969

Aerohaler® DPI Turbuhaler® DPI
Penicillin Budesonide
Glass- or (Abbot) Diskhaler® DPl  (AstraZeneca) Respimat®
plastic-bulb Salbutamol (Soﬂ Mist)
nebulizers (Allen & Hanburys) Tiotropium

Adrenaline chloride

(Boehringer Ingelheim)

Dry powder inhalers
Perforating pin
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Inhalation devices
Metered dose inhalers

Nebulizers

= Cas phase Canister Ambient air—>
L — ] Capillary tube/orifi
. . e e e e _ Liquidphase Dead volum apillary tube/orifice
apsule (Formulation) — i
m Actuator Liquid in reservoir

=
Single-unit dose

Blister strip Grid

Drug-prefilledblister
Multiple-unit dose

Metering system Drug reservoir

Air pathway
Multiple-dose reservoir

-
m——

- Retaining cup
[~ Metering chamber

Expansionchamber
Actuator nozzle

Compressed gas source
Jet nebulizer

l 'Agrosol |
SR

oy =P

L |

Drugsolution Acoustic waves

Metered dose inhaler

Piezoelectric
transducer

Connector Valve i
Reservoir
Liquid drug

Vibratingmesh

Piezoelectric actuator:
Conical holes

Chamber Mas

Valved holding chamber Respirable aerosol

Vibrating mesh nebulizer
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A OptiChamber Diamond
Original pMDI with Lite Touch facemask
1956, Maison (9 Soft-seal interface technology
2007, Lieberman et al. &
Early fixed tube spacer Respira
e o e Fold-out paper spacer
: 2007, Green et al. &

-
sl o
d

Collapsible spacer
patents
1962-1963, Ramis, " Hart @2

Funhaler
Spacer devices with
incentive toy
1998, Watt (%9

sl

First large volume
pear-shaped VHC
1976, Morén et al.

Optivent
Ventilator delivery system
1992, Larson et al. *

InspirEase
Collapsible bag-type

jevice
1982, Sackner et al. &

Initial patent for antistatic

chamber
1991, O'Callaghan

s

V I Optihaler

Open-topped spacer
1982, Collingwood et al. (59

Reverse flow device
with compliance valve
1990, Larson et al. (57

=

VHC with inhalation
and exhalation valves
1982, Nowacki et al. ®

PMDI with virtual
impactor
1989, Pritchard *"

HOW TO SELECT A DEVICE

Patient preference
(past inhaler use) (
cost/insurance
reimbursement)

Side effects

Drug (Disease
control quality)

Support partners
for patient

Co-morbidities of

Age of patient patient

Flow rate (Short
fast breath, slow
breath)

Technique

11/6/2024



11/6/2024

Formulation
Retaining cup

. Actuator (

] Metering
Metering chamber

valve
High-velocity spray
° LN ..
. °
Seee 0l
o
Expansion S,
chamber

Actuator nozzle

Standard components of a pressurized metered-dose inhaler. (From Reference 2.)

HOW TO DO A MDI

Remove the cap of the puffer. Insert the puffer in the hole at the Sit up with your ba ght, all yc
back of the spacer. stand up. lungs are empty

Remave the cap of the spacer. Shake the puffer 5 or 6 times.

normally

Slowly breathe in from the spacer ld your breath for as long as you
can, (6-10 seconds).

Press the down once on the
puffer's canister ~ this will spray
medication into the spacer.

Seal your lips around the spacer
mouthpie until you can't take in any more.

Rinse your mouth out with water
and spit the water out (don't
If you need a second puff, wait swallow it). Rinsing your mouth
one minute and repeat these can cut down on some side
steps. effects, like a white coating on
your tongue (a yeast infection
called thrush) or a sore throat.

ith out until your

10



HOW TO DO A
DPI

—

Follow your device instructions to load the medication dose. Multi-dose inhalers are preloaded
with medication, which you typically prepare with a click of the device. Single-dose inhalers use
separately packaged capsules that you drop into the chamber.

Stand or sit up straight and breathe out completely. Emptying your lungs is one of the most
important steps.

Put the mouthpiece into your mouth, close your lips tightly around it and breathe in quickly and
forcefully.

Take the DPI out of your mouth, hold your breath for 5-10 seconds, then exhale slowly.

If your treatment plan calls for a second dose, reload and repeat the steps

When using a capsule device, open the chamber and check to see if the powder has been fully
inhaled. If you see remaining powder, close the device, exhale fully, close your mouth arol
the mouthpiece and inhale again. When the capsule is empty, remove and discard it.

Close the device and storein a dry place. Do not wash with water; use only a dry cloth to wipe
the mouthpiece.
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DRY POWDER
TIPS

ot opel
the capsule

Multi-dose devices have an indicator to alert you to the number of doses
remaining, or when the device is almost empty.

General instructions are that you should not allow your DPI to get wet. The
mouthpiece should be wiped regularly with a clean, dry cloth.

Inhaling the dry powder may cause some people to cough; talk with your
doctor if this happens.

12
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HOW TO USE A DPI CAPSULE

Open cap.

Breathe out gently
(away from inhaler).

Breathe out gently
(away from inhaler).

Open mouthpiece.

Put mouthpiece
between teeth
(without biting) and
close lips to form
good seal.

Repeat steps 7- 11 to
take the full dose.

Peel back foil, remove
capsule and put
capsule in chamber.

Breathe in slowly and
deeply, so capsule
vibrates.

Open mouthpiece and
remove used capsule.

Close mouthpiece
until it clicks.

Keep breathing in as
long as comfortable.

thpiece.

Press green piercing
button in once and
release. Do not shake.

While holding breath,
remove inhaler from
mouth.

Close cap.

13

HOW TO USE A REDIHALER  Ffmgresn

Association.

How to Use a Redihaler

Mote: Do Not use a spacer with this device.

= 1 Hosd the Redihaler upright and do not cowver the
\ et Sttt

oy
8
3

2. Open the cap to prepare your dose.

i‘ 3. Breathe out away from tha device.

4. Putthe mouthpisce in your mouth and close
your §pa tighthy.

5. Breathe in deeply through yous mouth

8. Hoid your breath for 10 seconds, then breathe
ot shouty.

7 Closs the cap after sach doss.

8. Rinse with water and spit it out

14
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HOW TO USE A SOFT

MIST INHALER

1. Load the cartridge
If your inhaler is single use, load the capsule as directed. @
2. Prime the inhaler

Point the inhaler toward the floor and press the dose-release button. You should see a
mist. If you don't, close the cap. turn the base, open the cap. and try again. &

3.Take a dose

. Hold the inhaler upright and turn the base until it clicks. @

. Openthecap. &

. Breathe out slowly and completely. ¢

. Put the mouthpiece in your mouth between your teeth. &

. Close your lips around the mouthpiece. but don't cover the air vents. 2

. Press the button on the side of the inhaler and inhale siowly and deeply. &
. Continue to breathe in until your lungs are full. ¢

. Hold your breath for 10 seconds. &

. Remove the inhaler from your mouth and breathe out slowly. ¢

[ R« R R = & B 4

-

. Putthe cap backon. @

4. Clean and store
Clean the inhaler once a week with a damp cloth. Store it in a cool, dry place. &
5. Throw away

Throw away the inhaler when the dose counter reaches "0" or the discard date,
whichever comes first. &

15
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036 no propellant MDls

COMMISSIONED
9 HEALTH SERVICES

VISITOR TRAVEL ————  OUTSIDE NHS

STAFF COMMUTE

PATIENT TRAVEL

BUSINESS TRAVEL

& NHS FLEET
ANAESTHETIC GASES
& METERED DOSE
INHALERS

MEDICINES
& CHEMICALS

MEDICINES,
MEDICAL
WATER GRRBON EQUIPMENT, MEDICAL
& WASTE FOOTPRINT AND OTHER' EQUIPMENT

BUILDING
ENERGY

SUPPLY CHAIN

8%

NON-MEDICAL
EQUIPMENT

OTHER SUPPLY CHAIN
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Proportion of GPs

100%

80%

40%

20%

0%

m Demonstrated correct inhaler technique on
both devices

mDemonstrated correct inhaler technique on
neither/one of the devices

2%
0%
i . 2%
Toobusyto Pharmacistwill Practicenurse  Patientsare  Not important Not as
teach take care of this will take care of typically good at Important as
this using devices other things
within the time
frame

Reason why GPs do not check their patients’ inhaler technique
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Oral Iinhaled
Corticosteroids Corticosteroids
(0Cs) (1CS)

Common less severe side effects:

More severe side effects:

* Increased risk of infections = Oral thrush

« Thinning of benes and = Cough
bruising * Headache

= Eye Problems = Sore throat

+ Elevated Blood Sugar » Hoarseness
(Diabetes)

* High blood pressure

* Weight gain

* Hormonal problems

* Mood changes

* Insomnia

* Gastrointestinal symptoms

11/6/2024
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10 micrometers and above

9.0um - 10.0y

adadriad'

. 3.3um -4.7um

2.1um - 3.3um

Inhaler with AeroChamber® (Trudell Medical
International, London, UK) brand of
chamber

w @ Improve lung deposition

Overcome
coordination issues
e Reduce side effects

20
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A

of using an gpacer Device

spacer device such as an AeroChamber helps to improve inhaler technique.

760, 5

Poee inhalor technique can lead 1o inadetuate symptum
amrochonmbar are 18129 Lris Ukl to hase aithma
Loy 2l

~N

S
lt'; )
g B
Did you know?

Up 1o 65% of patients do hot use thelr inhalers well enough
o recaivn the benefit of the medicine. !

References
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Turbuhaler® DPI (60 LPM) Diskus' DPI (60 LPM) AeroChamber Plus* Flow-Vu* VHC
+ MDI (30 LPM)
% LD/em?
79.29% 84.32% 5.56% 0.072
Oropharyngeal Oropharyngeal oropharyngeal
Deposition Deposition Deposition L 0.063
0.054
0,045
0,036
- 0.027
- 0.018
18.85% 32.22%
Lung Lung Lung
Deposition Deposition Deposition
22
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INHALER MISTAKES

Here ore 10 common mistokes made when using a
metered-doss inhaler (MOi}-and how 16 comreet them

TONGUE OR TEETH INTHE WAY OF

23

FunHaler

for children
with asthma

Problem:

Small children with
asthma have trouble
using common inhalers,
their little hands don't
reach nor have the
strength to push the
canister down.

With this inhaler, children
can use their thumbs on
the lids to firmly push
without struggling.

Motivates toddlers
to learn and treat

theur condition

24
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Dulbyhadesten
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Device Diskus Tmage ‘Smartphone Tnhaler | Measures
application technique | inspiratory
check ow.
(Lmin-1)
inhaler Diskus® x v v
Compliance
Assessment
(INCA)™ [36]
Propeller MD! v x x
Sensor(38] | Diskus®
lipta®
pima
Breczhaler®
Turbohaler®
Easyhaler
Hailie Sensor® | pMDI v v x
4 Diskus®
Turbohaler®
Handihaler®
Turbus™ 51 | Turbohaler® v x x
CapMedic® pMDI v v v
(s3]
e
Respiro®(57] | pMDI v v v
Elipta® | =
Nexthaler®
Spiromax®
HeroTracker® | pMDI v x x
5] Diskus®
I.faq
.
£
Dighaler* (61 | _nby = v v v
v ||
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SHORT- nmm BETA-2AGOMIST
ProAir HFA @

METERED DOSE aossbastin
Albuterol

L ProAir Respiclick L]

DRY POWDER (moimsnees

Albuterol
= ProAir Digihaler @
|) DR poWDER e
Albuterol
Proventil HFA © @

METERED DOSE sorasinn
- Albuterol
Ventolin HFA ©
METERED DOSE sooeasirs
Albuterol

)

=, Xopenex HFA © ]
J METERED DOSE értesios

Levalbuterol

n SABA +ICS

COnNATION

Airsupra @
METERED DOSE ‘sstasins
Albuterol/Budesonide

= Atrovent HFA (]
METERED DOSE ossitans

N LABA N ICS + LAMA + LABA
LONG-ACTING BETA- AGONIST COMBINATION
Serevent Diskus €D (D O Breztri Aerosphere o
DRYPOWDER s METERED DOSE (s vesstess
Salmeterol Budesonide/Glycopyrralate/

Formoterol

Striverdi Respimat
SOFTMIST simsmmsers
Olodaterol

LAMA Alvesco
N i erertn st
- Ciclesonide
/7, IncruseEllipta )
§ ) ) orvronoe meoes ArmonAir Digihaler
Umeciidinium DRY POWDER (50 issstaricrsy

Fluticasone propionate
Spiriva Handihaler <]

v —— Amnuity Ellipta
Tiotropium Y POWDER, cenommy
= Fluticasone furoate
=, SpirivaRespimat @
UL!‘ | SOFTMIST sinmssas Alm:nnTlviﬂlulnr
Tiotrapium i

Mometasone

‘Asmanex HFA|
METERED DOSE 113 siios
Mometasone

DRY POWDER sassuers

LAMA + LABA
P 2@

Fluticasone propionate

METERED DOSE 1538 oo

Anﬂrn!lllptl
Y POWDER, s
smechidinium/Vilanterol @ Flovent HFA. S2o5r o,
Bevespi Aerosphere e Fluticasone propionate
METERED DOSE s
Glycopyrrolate/Formaterol @ Pulmicort Flexhaler

DRY POWDER (s ssatesssen

Budesonide

Duaklir Pressair <}
i —
Achidinlum/Formoterol ‘QVAR RediHaler

METERED DOSE i5shisiins
Stiolto Respimat Beclomethasane
SOFTMIST soinimmms
Tiotropium/Olodaterol

=] Advair HFA © @
METERED DOSE 1 ssmarce
Fluticasene prop./Salmeterol

Trelegy Ellipta
DRY POWDER x s

Fluticasone furoate/Umeclidinium/
Vilanterol

ICS + LABA
BEMATION

Advair Diskus ©

DRY POWDER tesscns
Fluticasone prop./Salmeteral

AirDuo RespiClick © o
DRY POWDER i e
Fluticasone prop./Salmeteral
@ AirDuo Digihaler @
DRY POWDER et
Fluticasone prop./Salmeteral
BreoEllipta (=15
DRY POWDER 1% e
Fluticasone furoate/Vilanterol
Breyna s o
METERED DOSE rimmescss
Budesonide/Formoterol
-] Dulera L]
METERED DOSE fimssoms
Mometasone/Formoterol
@ Symbicort ©
METERED DOSE rivmassc
Budesonide/Formoterol
o Winxela Inhub om0
DRY POWDER st
Fluticasone prop./Salmeterol

ovedtorasthens () = Ags (years) approved for branchocpamm (=

Upduted e

L ————
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Asthma Self-management Action Plan

(2) Dolng Well P, Fiow Raaddnia. Mare thin 240 Limin
[ vt atom
Mo s, st BT —
[
- S et 4

() Modical Alert

g

Go 10 e Hospital orcas 911 NOW E You sre st in '

2 RED ZONE 3% 15 mimutes, you e havng Wmutie aiking
o0 1 shorness of breath o o o o frgerais o e Y
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Asthma Action Plan KidsHealth
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