Comment optimiser la déposition
meédicamenteuse ?
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Conflits d’intérét

* Diffusion technique francaise
* Aerogen



Background
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Pattern respiratoire
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Residual and Lost Doses

Nominal Dose

100%

Inhaled Dose
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Mouth and extrathoracic
doses

Inhaled Dose



Influences possibles
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Influences possibles




Pathologies (obstructives)

* Déposition augmentée mais plus hétérogene
et moins périphérique

A ﬁ,




Degré d’obstruction
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Mormals Smokers SAD Asthmatics COPD
Subject Group

Figure 3. Deposition fraction of aerosol 1 pm in diameter measured
in normal subjects, asymptomatic smokers, smaokers with small air-
ways disease (5AD), asthmatics, and patients with COPD. Both in-
dividual (open squares) and mean (closed squares) with standard devi-
ation (error bars) values are shown. Single asterisks indicate p < 0.05
versus that in normal subjects, and double asterisks indicate p = NS
versus SAD.

Kim, AMJRCCM 1997:155(3), 899-905
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Figure 4. Deposition fraction plotted as a function of percent predicted

FEV, for all subjects. A linear regression line (solid fine) and 95% con-
fidence intervals (dashed lines) are also shown.



Entraves a la déposition




Site de déposition

Frontal sinus MNasal concha Sphenoid sinus

Middle nasal concha .
Internal naris

Inferior nasal
choncha
Masopharynx

External naris : - Primary
e bronchus

Secondary
bronchus

Selon la
meédication...

— Bronchodilateurs Terkery

Alveoli enlarged

— Corticoides

Bronchiole -

— Antibiotiques

bronchiole



Modification de |la déposition liée au débit

Inspiratoire
d Inspiration rapide
Débit d’air élevé
A Grosse taille de particules
r" "
o
5 i Inspiration lente
s Débit d’air faible
B » X Particules fines
-,i? .‘!_L "

Erzinger S. et al, J Aerosol Med 2007; 20(1):S78-S84
Leach CL. Respir Med 1998;92(Suppl A):3-8



Fréquence respiratoire

16 £ 5 breaths min-! 11 £ 5 breaths min-!

Fercentage proportions

- Own fregquancy Guided freguancy
. s {16 = 5) {11 = §) Pvalus
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Deposition of aerosol in a healthy subject when breathed with his own (A)
and guided (B) frequency

Hakkinen, Clinical Physiology 19 (3), 269-274



Pattern respiratoire

Extrathoracic Upper bronchial Lower bronchial Alveolar
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Influence du mode respiratoire

_ “,/;'"r ,?

N=18 — pMDI + Spacer

Janssens H, J Aerosol Med 2003;16(4):395-400



Modes de déposition

Brownian movement




Education thérapeutique




TABLE 4. PERCENTAGE OF MISTAKES PER STEP, ToTAL PERCENTAGE OF PATIENTS MAaxinG
AT LEasT ONE MISTAKE PER DEVICE, AND MULTIVARIATE ANALYSIS PER DEVICE

Single-dose pMDI with
Diskus  Turbuhaler — Diskhaler  dry powder inhaler spacer
n=441 n=al n=24 n=20 n=2J3b

Shake inhaler thoroughly 25
Femove duster cap
Keep inhaler in upright position
Activate inhaler
Twist the grip to the right and twist back
until the “click”sound
Place inhaler in horizontal position
Open and close device
Place canister :.'une.:.'t]}-' in spacer
Open device in vertically position
with body below
Place capsule in the device
Turn back mouthpiece
Push the buttons once
Sit upright or stand
Breathe out to residual volume
Tilt head back (hyperextend)
Close lips on inhaler
Actvate canister in be.ginnjng
of Slow inhalation
Continue to inhale slowly and deeply
Inhale forcefully and deeply
Activate inhaler once
Breath in and out through mouthpiece
at least three times
Hold breath for at least 5sec hl 38 58 80
Brath out away from mouthpiece 10 2 g 10
Patients performing at least one essenti®Z_ 15% 18% 21% 15%
h.'h:'.p ialuily re.«;'t]}-'
dds ratio 1.0 1.1 1.5 5.2 1.4 R.7
05% confidence interval 0.4-3.6 0.4-5.8 1.5-183 1.5-13.3 73907

*Esential step.

Percentage of patients performing at least one step incorrectly does not have to be sum of the essential steps separately since per
demonstration multiple essential steps can be performed incorrectly. Odds matio from Diskus is reference value for other devices.Odds matics
were adjusted for whether or not receiving inhalation instruction. pbM DI, pressurized meter dose inhaler.




Influence de I"’éducation
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Provision of some Type of instruction Checks of proper

e e L ) received on proper inhalation technigue

:.',1,. i:.;:.ufe L s Duration of inhaler use at follow-up visits
sAlthcare proviters  instructionin minutes

: r&er 15 better with prassurzad metarsd-dose inhalers (pDk der Inhalers
‘121, relatha Falng recefved any Instruction from a heafh-came prosddern; the duration of the inflal instr = T retnction;

ard the number of times that a heatth-care provider re-checked the patient's nhalstion techrique. * p < 0001, ca 280, with
pamission.)

Rau JL, Respir Care 2008;53(6):699-723



Comment utiliser un aérosol
doseur?



Bon usage...




Effet de la chambre
_ [1 Exhaled B Spacer
B Lungs B Oropharynx

= =

+ Spacer

Leach CL, J Aerosol Med Pulm Drug Deliv. 2010;23(6):355-61



Influence du rincage

spacer deposition lung deposition

0 Static (new)

Nonstatic (detergent-coated)

Fig. 5. — Typical deposition patterns of mdicacrosol in the same subject
after inhalation through a new and a detergent-coated spacer
(posteroanterior view).

| detor pent-caato

charg CV 1 1 and non-clectrostatically ch

x
— ) Volumatie spacers in cight healthy adults,

Pierart F, Eur Respir J 1999; 13: 673-678



Influences possibles




Quel est le mode le plus efficace?

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app




Pneumatique

]

¥em. v + P = constant

Bouclier 7



Cycle
Inspiratoire

Cycle
Expiratoire

Cycle
Inspiratoire

Cycle
Expiratoire

Cycle
Inspiratoire

Cycle
Expiratoire

Cycle
Inspiratoire

Cycle
Expiratoire

Médicament perdu




Membrane vibrante

Piezo-electric
actuator

Neutral position

Expansion

Contraction




Relation In vitro — In vivo
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Deposition (% inhaled dose)

30 Alvéoles
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MMAD (micron)

MMAD must be around 3 microns

for an optimal lung deposition

Clark AR, Int J Pharm 1995;115:69-78 Diot, P. et al, Eur Respir Rev 2000;10:206-209



AKITA (Activaero)

* Controle complet du débit médicamenteux et
pas de perte durant |I'expiration

* Adapté a chaque patient et a la cible
* Controle de compliance
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Adapté de Brand, Eur Respir J 2003; 22: 263—-267



Quelle est la meilleure interface?

Embout

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app




100 -

Déposition pulmonaire en %
de la dose totale du corps

Fixed flow = 8Im!

Interface

@ Nasal HBuccal

Subject

Everard ML, Thorax 1993 ; 48(10):1045-1046



Interface

% initial dose

5 6 7 8 9 10 11 12 13 14 15

Face mask Mouthpiece

56a69% 89a127%

323 asthmatics (5-15y)
budesonide 0.5mg/ml in 2 mi
Compressor: 7,5 L/min

Time : 5 minutes

Nikander, J Aerosol Med 1994, 7(S1) S19-S24



Masque et pleurs

Déposition de Salbutamol marqué chez
un enfant

(A) Avec un pMDI + spacer et
masque non adapté

(B) Avec un nébuliseur et un masque
non adapté

(D) Avec un nébuliseur et masque
adapté, en criant
; L 6MDI + s

calme

(F) Idem

(G) Avec un nébuliseur et masque
adapté, en criant

(H) Idem

Erzinger S. et al, J Aerosol Med 2007; 20(1):578-S84




Faut-il diluer le produit a nebuliser?

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app




Volume de dilution

M Residual amount (Albuterol en mg)

*

Flow = 8L/min

3mL

4mL

e

*
1
5mL

Hess, Chest 1996:110 (2):498-505



Volume de dilution
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3mL 4mlL 5mL

Flow = 8L/min
Hess, Chest 1996:110 (2):498-505



Take home message

* Bien connaitre

* Réévaluer en permanence la technique



Merci!




