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Innovation in Inhaler Devices

The inhalation route for delivering medications to airways is increasingly common due to its quick onset
action and fewer systemic side effects, The benefits of inhaled therapy have long been recognized from
ancient time, However, most of noticeable innovations have occurred after introduction of the first pressur-
ized metered dose inhaler (pMDI), During the past 60 years, innovation in inhaler technology continued
and accelerated with an advance in science. In this review, we describe three main parts of innovation
in inhaled therapy and speculate not only how it may improve outcome of respiratory diseases but also

how it can enhance patient adherence to inhalers or the process of self-care,
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2. Innovation in device engineering and design
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3. Innovation in device chemistry and formulations

%02 DPIE 1 A 50 opdo] HRIT, oA muli-ose oI} /&AL, ok AR s
Fee] 1AM single-dose Tiuto]=Eo] ] AREHIL gt} AFEE ARSS FAl g8 gAssr e
A= DPI 90719 S4B RS Sk BAloold,

02 ok Fof WHEAH 35718 33t k= Foldl loA] Wiegdxbe] &-8-2 34 7153+ Qi
53] 83l/do] £A] %2 g Wl Fofsof k= g, Al vl b 1HAE 7H edA e FY
Fofshd #H W FrEe Stelld wke ofs WE R ART Wl el =Y 7Fs skl mucociliary clear-
ance F= TI2A|ES] &2 oJgh A A7} e o]Fo] U}

DPI formulation®l] E3Fe|o] Q= 2R oFE A2 A= J7 B 83 Ho] 7AA] olol2Es) == Zlo]
ofgldl, ol5 FH3] SsiM Aidom At Ayt & Fe-utAel HEAYL A AR Ao ok
o9t Fele] A T LEFORE Fofeljof sk SRS T E A8sP] flsire HulE Bol At
£ 2P} & SRR} SOl She DPI formulaione] 3K, HA119] oRie] 1% 34 WAUZ
o] Aaap =o', stE Tl Al FE Vo] BgoR FYshs sete] vkt A Fik YAzt
32 713 ol 5 Al HlaL, olE - 7FssHAl d17) Slgk B dEo] AL Lk, o2t
S8y HPHER QlE)] & carrierfree DPI formulation©] 7WEFE =8|, micronized particles®] soft ag-
gregates FENSI sheroids, spray drying HHS o83 X2 = ojn|i=Ake] coated particles, technosphere
powder 7]&(MannKind Corporation, Westlake Village, CA, USA)-& ©]83F &Y <l&HH porous particle
technology7} 3T}

ol Circassia A|2F3]A ) 214=% Prosonix (Oxford, UK)AFIA] 7kt ¢kl Q) 38t H T2 A=
UMAX (Ultrasound Mediated Amorphous to Crystalline transition) Z2A| 2= 7]E2 FY LABA, ICS ¥
LAMAS} 28§92 HAIUAES B3] $18F micronization FHell gk tia] WRolch”, AzAL SL
in vitro 248 olx UMAX formulation®] 7]&¢] micronized 2FaE3} H|wsle] S50 $-Lslctal 351l
At

Technosphere 7]&(Afrezza; MannKind Corporation)2 H& F3l|A] Ql&adleS ALFIsE7] 98k Al
WHolt), Fo FAARLS Y28 H7HAI] fumaryl diketopiperazine 2 T8 9] A2 o FHFo]
e apt lEgAs dAdska ol ¢ 99T dEl¢l technosphere YAFE-S FHZF 0] Hof ol




H MM EZ2HObstructive Lung Disease) Volume 7, Number 2, July, 2019

& 9o} 47 o] B2 JFssia Pk 6 oldold St Fob mhar) it A% FY F 24
BN 5 2 ool A3 ol olerh ok Skl YAEE $23] Aok Eo] 2 i Y

=L

o ek FEjd Javt gle AHol itk
Porous particles o838 FYXEE & dhte] 2l 7|&l] 5 oS s 7hsdo] ok AR
o]2J3} large porous particle (LPP) Bl ZE2 2= 200d Hol 48 B ug]gl o} o) tha] FEuka Qe
LPPE S spray drying or spray freeze drying 7143 supercritical fluids®] 545 g0 2 A= Ue
7h (<01 g em ) F YAG~30 pmBA =2 gl A Fojo] B &8ssl YAavkE
A 748 2)A] AAAQ] aerodynamic diameters 0N <47 pm) ) Qo] AE7} b5l ti2A|Z )
ofgh &2o] ofel9] A|&2Ql oks W] Zhsdttt. WiedAkE EFHE “hybrid” LPP 7Hdo] Tsapis 5l
o8] 2i=ER o) 7= ol Fojwl gke e 7kl & IPPEYE] YA} oFgo] A7t EEs 83t
532 20 FIo). F, mAYARES] PP Sl encapsulated B0 2] 2he: SRERIAE: Afole] HETE 7oA
A e &0lal E5S TINAA L8] o= Fo} 7hssitt
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4. Innovation in digital technology associated with inhalers
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o S S AP 23k o] ThsEld Zlolglate ZdiE A ok, 9] Wl “intelligent”
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