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AEROSOL THERAPY s i

Nebulizer

01 ABRGFORNBEIN R

Pressurized metered-dose

inhaler (pMDI)

Dry powder inhaler

03 (DPI)




AEROSOL THERAPY

Nebulizer

01

NoaYd9IUdILa

gunsalvin aerosol figunsaldl aerosol AifvunalndiAssty sinauanuiidons 1lasnd
baffling system #a s ndIusLIUNIsAvaamaslinateliuazeasudn agiuiivnenuiiifendi baffle
FaT1A1% aerosol vunalugjrunazendaag du aerosol vuALENITLIIUABEBEAUNSEUARNLAzHILIUN
91499909 baffle




AEROSOL THERAPY

01 Nebulizer

Jet nebulizers

Ultrasonic nebulizers

Vibrating mesh

nebulizers

NoeaYDaIUDILiaN

Tdfnandusssugaluaruviaiane siliiiaussiunsemluvaamaiiag

v

Tunszzauanaavisuazuandulagazaaaliagnusiuny azvinlilay
< < Y 1 14
azaawuaniluaynirvualanas Wgnasnauiasla

Tdwaseulwindudwinli transducer an1sdusaziiiow indunau
AUDE M livaswmauaniluslaeazens vuiaan ndn 2 luaseu Tdiu
WUqeniliauvizmiled uaglyd SVN (Small Volume Nebulizer ) lailawa

esulagldnasaulnii lunsedu piezo element Tnluduazinaumeiu
Tanz i ldvaanauanlunogasanalasNIUBHUNUTIE Jaatane
(aperture plate ) MJuAnNuAUINVINa8az0R N LA
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01 Nebulizer

NoeaYDaIUDILiaN

Jet nebulizers

» Jet nebulizers have a higher residual volume

> Un Flow rate Uszunas 6-8 LPM agldiayniavunn
1-5 luasau

» Recommendation : use fill volume of 4-5 ml

» Nebulization time Uszanal 10-15 w1

> aaznugnlinszng nebulizer 1slunuans

— )
Tothe ——o ¢ ¢ °

Patient

| —
L}

—
o0,

%

|
Liquid in reservoir
(atleast 2ml, max 15 ml

Baffle

I

‘Compressed Air
(through compressor)’
Ideal pressure 50 psi

Ambient air in

@ * Drug loss
during exhalation

Compressed O, (minimum
flow required is 6 to 8 L/min

. of
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Jet nebulizers



01 Nebulizer

NoeaYDaIUDILiaN

Jet nebulizers
%
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Jet nebulizers "/" 5
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AEROSOL THERAPY

01 Nebulizer . . . .
Active mesh nebulizers Passive mesh nebulizers
NoeaYDaIUDILiaN

> Vibrational element contracts and > Use a piezoelectric crystal that

Vibrating mesh expands, moving a demed vibrates a transducer horn
; aperture plate with 1,000 taperd interacting with the liquid
nebulizers holes formulation and a static

aperture plate
> Use a mesh or plate with multiple

apertures to produce an aerosol

Liquid medicine

Vibrating mesh Mesh assembly

» The holes are larger on the liquid

Aperture

side and smaller on the side from

G

22233322205 ool £ vi:::::g\ kit which the droplets emerge
..oo..o:°‘. Vs
Veateead ? .I.Hﬁ‘.,‘.’.‘.?
LRI erosol -« 1 [ Holder] > External gas flow is not required

Respiratory care June 2018 Vol 63, No.6
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01 Nebulizer

NoeaYDaIUDILiaN

Vibrating mesh
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Vibrating

nebulizers

Reservoir for\ /

liquid drug
fromulation ‘
(@

................ ) Atomized

) ) | droplets
Vibrating mesh | o ? °

\\#Airﬂow to

patient

Palladium vibrating mesh’ (VMN)
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01 Nebulizer

NoeaYDaIUDILiaN

10-15um upper
Tespiratory tract

Vibrating mesh

&£ )
nebulizers : . =
Npe- l /‘ Mouth piece
T

5-10pm trachea

1-5um lower respiratory
tract bronchial
and alveolar ducts

Palladium vibrating mesh (VMN)



AEROSOL THERAPY

Pressurized metered-dose inhaler

02 (pMDI)

\

WidlaunszUasailsd wanauszUasazinli valve 1Ua inert gas 2z¥99anun

gluraanaiussynszladlaenaunu inert gas Ngndaluvaamand

ANUYDINIDDN LAAZASILLAINUIULIADUV19ALY]

!

MDI Jugunsalinliansazaaselas Alivuinaynia 2-5 luasau
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Pressurized metered-dose inhaler

02 (pMDI)

Seretide Evohaler® Ventolin Evohaler®
(salmeterol/fluticasone propionate) (salbutamol)

Y A . - A
U2 E
T TPAuunsunaenINviaoue .
T NANNY |

I 1 Berodual® Aerotamol® Flutiform®
" daulugilisangn - - il
*  nsgalidesidusegage i gipenes

Uit 1 Fptmdnius metered dose inhaler (MDI)

[junmmwUseneuiathadafusdifebinudiuyssrmuind)”
v o

** UANYDIINA A ADIDIAYIINIZNAUNUS IUVUEAIAINAYILALUY LRLY**
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Pressurized metered-dose inhaler

02 (pMDI)

Technique

1. Close mouth technique
2. Open mouth technique
3. MDI with spacer
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N15gna1uin Metered dose inhaler (MDI)

Table 3: Correct steps for using a BAI (Synchrobreathe, Cipla Ltd) and rationale for the same o

(O]
Steps Rationale

1. Hold the device in an upright position and shake it up and Same as for pMDL
\ down four or five times.

\

for inhalation_ It is therefore imperative to close the cap in the Synchrobreathe after

- 2. Remove/open the cap (as per the device). Pulling open the cap (as in the Synchrobreathe) loads the dose and readies the device
f coas -y inhalation is complete. This is important to load the next dose.

3. Priming When starting use of a new BAI after shaking the inhaler, actuate the device twice
into the air away from the face. Priming ensures that the required dose is available in
the chamber. If the BAI has not been used for more than a week (e.g. salbutamol), it
will be necessary to prime the device even if it has been used in the past.

4. Exhale completely to empty the lungs to functional Same as for pMDL
'. =8 residual capacity.
o Place the inhaler mouthpiece between the teeth, with the
tongue flat below the mouthpiece, and make a tight seal
around it with the lips before inhalation.
~— + =+ | 5. Now inhale slowly and deeply. To be continued even after hearing a dlick as the click is the indication of an actuation.
;';:;T. It should be emphasised to the patient that a continued breath after the click is
s ) mandatory.
A
6. Take the mouthpiece out of the mouth and dose the Same as for pMDL
B lips. Hold the breath for 10 seconds or for as long as
;2;)'* o comfortably possible.
-~ | 5 "
=92\ A
’_}} 7. Breathe out normally. Same as for pMDL
= o
T -
p— )

8.  Put back/close the cap (as per the device). Ermmshadmﬁott!!mxtdose
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N15gA81uln MDI with spacer

(MDI spacer)
|

MDI with spacer




(Small volume nebulizer) -‘ ; (Meter dose inhaler)




Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Jadeilinasausunn aerosol TugUaeitldiasastienyla

2119 Endotracheal tube, ventilator settings, fL#LIN15219U84 aerosol generator TU29351A589828%8 1R
waranwalzYae adapter MY

Humidity Tu ventilator circuit WUMAMUBUANINVUBIIZN N aerosol deposition Tu lower airway anas
Taunnedosas 40 WNS1ZAUIUNNLA aerosol particle Avu1alndu (Humidifier A25ASIAINVANAUALT)

wensan wlumanunglavesgiag

Breath configurations JUaefildia3astemelaazlizunuuvasanmeladu square %38 decelerating
inspiratory flow wazdl inspiratory flow gfi4 40-60 &ns/u1i Jadenenantazanusunal aerosol Mdlulu

ML uUre lanauans

VUINVBIDUYNIAYTNY



Heated Humidifier

Nebulizer position in the ventilator circuit
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Jet nebulizer

Nebulizer position in the ventilator circuit



Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Factors Influencing Aerosol Delivery During Mechanical Ventilation

® The type of nebulizer == A2314 SVN findnazessrlos Alvun 1 - 2 luaseu ludUredimelaes erazdng
manumglanauarsiazUanlasosas 8 - 12 udlugUrenldinsasitemelagiasdigmaduniglanaudisuazlanla

WResdonas 1.2 - 3.0 Wit
@ Residual volume = = Recommendation : use fill volume of 4-5 ml
@ Mode of nebulization == Tusgninsiiviugnagrinliiimssuniunisiauvesaiastreniels Ssrasuiunis
raasasdrevnelaliimunzay
* Tidal volume wuzinlld VT u1nnd1 500 ml
* Inspiratory flow rate ¢ Feliilduad

* Inspiratory time 819uu Felilanan



Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Factors Influencing Aerosol Delivery During Mechanical Ventilation

@ Position of nebulizer in the ventilation circuit =2 =2 #a SVN 011U inspiratory limb U84 ventilator C|rcu|t
T¥ineadn9iiae 30 cm 211 Y-piece L‘wae[fv |nsp|ratory limb 1Ju drug reservoir vlﬂviumiauammmqummm
Tugirenieladn ¥eTid drug delivery siuunIu

@ Gas flow 99 Jet nebulizer : recommend 6-10 LPM

® Operating any jet nebulizer at a low flow or pressure increases aerosol particle size - reduce
pulmonary drug delivery

— = Ultrasonic and vibrating mesh nebulizers are operated by electricity - not influenced
by gas flow

@ bias flow 2= Increasing bias flows yinlUSuNuazaaslasanas —> recommend : bias flow to less than
or equal to 2 LPM
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Aerosol therapy 1u§§ﬂ’38 on ET-tube, T-tube with Ventilator (IMV)

- )

| _ I 7 1 a
Optimal Technique for drug delivery by Jet nebulizer in ventilated patients
1. Review order, identify patient, and assess need for bronchodilator
2. Assess airway, remove excess secretions if present

3. Place drug in nebulizer, do not exceed manufacturer recommendations

4. Place nebulizer in the inspiratory line 18 inch (46 cm) from the patient wye connector or proximal to
the ventilator

5. Use minimal flow or contininuous flow during nebulizer operation
6. Remove HME from circuit

) 7. Set gas flow to nebulizer at 6-8 LPM
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Aerosol therapy 1u§§ﬂ’38 on ET-tube, T-tube with Ventilator (IMV)

- )

R | _ I 7 1 a
Optimal Technique for drug delivery by Jet nebulizer in ventilated patients
8. Adjust ventilator volume or pressure limit and alarms to compensate for added flow
9. Run until nebulizer begins to sputter

10. Remove nebulizer from circuit, rinse with sterile water and run dry, store in safe place

11. Reconnect humidifier or HME, return ventilator settings and alarms to previous values

12. Monitor patient for adverse response




Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Common Errors when Using a Nebulizer

Incorrectly assembling and operating the nebulizer.
Under-filling or over-dilution of the medicine in the medication cup.
[XIErrors with compatibility between the device and drug formulation.

Improper use of the nebulizer and its interface, usage technique and the pattern of breathing. Lack of
regular cleaning and disinfection of the device can also lead to the spread of infection.



Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Mesh nebulizer during Mechanical Ventilation

Ventllator.

con-cum —

.(n}m- qmm{/
! @mmmmnnumunmlnm

Dual Chamber Test Lung

F

Aerogen

AEROGEN Heated Humidifier

CONTROLLER

__ CONNECT
CONTROLLER

Position 1

e
4
\

-/

Aerogen® Solo
AG-AS3200

& 3

T-Piece
AG-AS3010

Position 2




Mesh nebulizer during Mechanical Ventilation

Isea

Aerogen® Solo
AG-AS3200

T-Piece
AG-AS3010

1. ¢ia Aerogen solo AU T o & ,_
piece ;

2. Ta Aerogen solo #isiadu T “k
piece 1g1Au humidifier '

tlu dry side

3. Tawudn1UTu aerogen !E

solo wiauAusiaay cable

4. neduidaesag




Aerosol therapy 114&3"13’38 on ET-tube, T-tube with Ventilator (IMV)

Best Orientation of Aerogen Solo for Optimal Aerosol Delivery
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pMDI with Mechanical Ventilation



Aerosol therapy 114&3"0’3&1 on ET-tube, T-tube with Ventilator (IMV)

Factors Influencing Aerosol Delivery During Mechanical Ventilation

> Timing of actuation = =2 n13na MDI azdasllisenisiidanndasiuiu inspiratory flow (n15nA MDI 1- 1.5
IUinouLAsaIRaNLn azan drug delivery launntsiasas 35 )

F

N

» Priming and shaking the canister =2 =2 [W81NITUBNYINBUNULLEND
» Prime a pMDI fauldasaunsn wasiieseaziiainisigunnnin 24 hr

> AaUNISHUE1INASIAISIYE1aTnauENe waskindsnufnag iy
wnzaamgiignasilasuly inlvlaedesadlunsmas Aslvnurineiuegedos 15 Juii



Aerosol therapy 114&3"0’38 on ET-tube, T-tube with Ventilator (IMV)

Factors Influencing Aerosol Delivery During Mechanical Ventilation

» Placement of the pMDI in the ventilator circuit =2 =D A5AnA spacer chamber 1979114 inspiratory limb
VB4 circuit WA¥dE#1991N endotracheal tube Uszunau 15 cm.

> d@unsasia MDI Auaeasiasasttemelalilagld adapter azldusunamiudng madumelansuaisiosas 3.9-
5.6

» 1514 spacer chamber 2% aerosol delivery AgeuInndnng 4-6 win

MDI Inspiratory line W -~

Wye

Clear

To patient «— C
Chamber

AeroChamber H.C.
MDI Actuator

Expiratory line Inspiratory
Limb

Chamber spacer $19%1937nUa18 ETT 15 cm



Aerosol therapy in High-flow

Rely

Vibrating mesh nebulizer

'

=)

- Fisher 2 Prv



Aerosol therapy in High-flow
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