Comment optimiser la déposition
meédicamenteuse ?

G. Reychler
Service de Pneumologie
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Conflits d’intérét

* Diffusion technique francaise
* Aerogen
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Influences possibles
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Influences possibles




Pathologies (obstructives)

* Déposition augmentée mais plus hétérogene

et moins périphérique
s
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Modes de déposition

Brownian movement




Fréquence respiratoire

16 =5 breaths min! 11 £ 5 breaths min!
Percentage proportions
- Own frequency Guided frequency
' -1 WM (16 £ 5) (11 = 5) P-value
" 48 1 14 30+ 17 0003
| ~ il trac 25+ 9 4 <03
. Tongue 6+4 § <014
Upper airway tract 19+ 13 ! 0-004
Lower airway tract 3x2 424 <09
A B P=0-05 is considered significant.

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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Education thérapeutique




I'ABLE 4. PERCENTAGE OF MISTAKES PER STEP, TOTAL PERCENTAGE OF PATIENTS MAKING
AT LEasT ONE MISTAKE PER DEVICE, AND MULTIVARIATE ANALYSIS PER DEVICE

Single-dose pMDI with
Diskus Turbuhaler  Diskhaler  dry powder inhaler spacer pMDI
- 41 n=>51 n=24 n=20 n =236 n=32

Shake inhaler thoroughly 25 16"
Remove duster cap 0*
Keep inhaler in upright position 77 3°
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 uvrred‘\ In spacer
()pen device in \ertuall\ position
with body below
Place capsule in the device
l'urn back mouthpiece
Push the buttons once
Sit upright or stand
Breathe out to residual volume
l'ilt head back (hyperextend)
Close lips on inhaler
Achvate canister in beginning
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 51
Brath out away from mouthpiece 10

Patients performing at least one essenti€__ 15%

step incorrectly
Odds ratio 1.0 ; 1.5 52 4.4 257
95% confidence interval 0.4-3.6 0.4-5.8 1.5-18.3 1.5-13.3 7.3907

*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 ratio from Diskus is reference value for other devices.Odds ratios
were adjusted for whether or not receiving inhalation instruction.pMDI, pressurized meter dose inhaler.




Influence de I'éducation
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Provision of some P o Type of instruction Checks of proper
'";""’c"o“ £ PR ‘ received on proper inhalation technique
naer use by Duration of inhaler use at follow-up visits
healthcare providers : -3 .

mstructionn minutes

Fg. 22. Normallzed score of Inhalation tachnique (kraer Is better) with prassurtzad matarad-dose Inhalers (pPMDIs) and dry-powder Inhalers
(OPE), redative tor haing recetved any Instruction from a health-cam provdder; the duration of the nitlal Instruction; the type of Inetruction;
and the rumber of timas that a health-care provider re-checked the patient's inhalation technique. * p < 0.001. (From Referanca 220, with
pamission.)

Rau JL, Respir Care 2008;53(6):699-723
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Relation In vitro — In vivo
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MMAD must be around 3 microns

for an optimal lung deposition

Clark AR, IntJ Pharm 1995;115:69-78 Diot, P. et al, Eur Respir Rev 2000;10:206-209
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p=0.005
CV=33% CV=8%
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®e .50

Time to
deposit
50mg

Adapté de Brand, Eur Respir J 2003; 22: 263-267
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Déposition pulmonaire en %
de la dose totale du corps

Fixed flow = 8Im!

Interface

I Nasal B Buccal

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% 892127 %

323 asthmatics (5-15y)
budesonide 0.5mg/ml in 2 ml
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

masque adap an

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

E) Avec unpML

(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



Volume de dilution

M Residual amount (Albuterol en mg)

*

Flow = 8L/min

3mL

4mL

s

*
1
5mL

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



Volume de dilution
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3mL 4mL 5mL

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



Take home message

* Bien connaitre

* Réévaluer en permanence
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