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18 Ohbjective ZZ 0
11 Tooompars theobal doas, mass median aésbdynamic diametor (MMAD),

geometrio stendard devietion (GSD), mepieble mass frection (0.5 — 5 vm),
reapirebls mass, and tmatment time of ibe Sonhmedic OxyKid Aomaol Mask
0 8 lybrid OxyKid, Mesk 45, Dregon, end Mask 90 Aomaol mesk whon
oporeting vnder oonditions of adukt simuletod bathing, end while
eomaolizing alnioml sulfste (2.5 mg’3 ml) with & Miomomist Nebulizer,

18 Eeference

21 DRAFT VERSION “REVIEWER GUIDANCE FOR NEBULIZER,
Eﬂﬂ) DOSE INHALERS, SPACERS AND ACTUATORS” Ovicber

DRAFT VERSION “REVIEWER GUIDANCE FOR FREMARKET
NOTIFICATION SUBMISSIONS" November 1993,

GOOD LABORATORY PRACTICE REGULATIONS, USFDA (21 CFR
PART 38)

PIPER MEDICAL SOP-E-126 — SFECTOFHOTOMETER OPERATION
PIPER MEDICAL SOP-E-129 — CASCADE IMPACTOR OPERATION

PIPER MEDICAL SOP-E-130 — AERDSOL AND AIRBORNE
PARTICULATE FILTER TESTING AND OPERATION

aRhE B B
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38  Ageeptance Criteria

3.1

All equipment vaed will mest its pro-speoified oporelion and calibretion
mquimments befors end afier testing. All insting shall be porformed pear GLP,

49  Equipment List

4.1
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4.11
1.12
4.13
114
415
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417
418
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423

Oolober 24, 2006

SouthMedic OxyKid Aomsol Mak — Ooe semple es sypplied by
mamfaohaer.

SouthMedio Hybrid OxyKid Asmsol Mask — One sample es supplied by
mamyfio ey,

Masgk 45 Aoyoan] Mask — One sample as supplied by mamfachaer (Wosihvied).
Dragon Mask — One sample as suppliad by mamfachrer (KidsMed).

ﬁmmm-mmuwwmm”mm

Hidson RCT MiomoMist Nebulizer— One sample as supplied by memfactores
0-100 psig Preanore Gauge (E-008)
Gilmont glass float type Rotameer (B-003)
AcowLAB Siendand Elscionio Balanos TS sories (E-002)
7-stags Casveds Impactor, w mambrens fiker for #¥ stege (E-032)
Specimpbotometer (E-113)
Vo poamp (E-009)
Compresasd ges souwoe (in-houvas)
Large Resarvodr Pipodie (E-033)
Memibrene fikers — Calluloss Estor, 47 mm dismeter
Modication —budesonids (0.5 mg in 2.0 ml)
CAHN Model C-31 Miorobelanos (E-031)
Himmidity/Tomperaturs Moter (E-100)
Frguency Goosretor (E-065)
Oucillosoops (E-089)
Asmaol Ambisot Soevenging Fikler Haldar
Velve Contmller (E-090)
Piper Prodoool 06-0033 Page2of 15
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OxyKid Nebulizer Mask to Four other Aerosol Masks whils
Delivering Albuterol during Sinmlated Adult Breathing

Testing Precedurs
51 DPationt Siwlation Sedp
£1.1 Asimleted edult beathing padem will be omelod altometsly haming

Nebulizer

Valve
Controller

e ——— Valve

Frequency
Cienarator

Figure 1 showing the patient simulation setup used for the aerosol testing

on an inhalstion or exbeletion velve end maintaining e conséent flow of
ges ihrogh sach velve when open. As shown in Figure 1, conneot the
fimcenoy geooredor i the valve contollor. Connooi e exhaletion
valve o & compressor. Connoot ibe inbalation valve bodwosn & veouam
asowoe and the casoade impaoior.

£1.2 Adjust ibe inbalation velve to bave & flow of 28 Vimin whils conneoied
in ibe cascads impector end in the open condition. Similerty. adivat the
exbalation valve i beve & flow of 18.7 Vimin when in éhe opon
oondition.

513 Cooneot the two valves o 6 22 mm wys conpector. Flecs e 6 loogih
of 22 mm comugads ivbing thmugh the beckside of the movth nponing
in the Asmaol Mask Manneguin boad, Connoot sech mask io the
mannocin boad end etiech i nebulizor por instnwotions. Set the
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firagquenoy geoereior o an inspiretory time of 1.28 seoonds and an
exbalstion time of 1.92 soconds. Virify with en oscillosoops,
£2  Asmao] Testing.

521 Each mask will be tested with the same MicmMist nebulizor while
eoraolizing & standard doss of albuiom] sulfats (2.5 mg por 3.0 mi).
The SovhMeadio OxyKid mask will be iested ihme times, all other
masks will be tesied onos (3 OxyKid Mask Tests + 1 est for odbor 4
masks = 7 acroaol iosts).

£22 Connect ibe pebulizer o oompressad air end non et 6 Vimin es desoribed
in ihe product insert.

£23 Prior io sterting nobulizor, dm on velve contmller end verify
inbalation end exbalation valve flowrtes & desoribed ebove. Sampling
with ibs cesocads impactor shall ooour during inbalstion as contmiled
by ibe velve conimilor. Exbelation gases will be forood out of the
pebulizer es inknded by ibe dosign of ihe pebulizer. Position eamacl
ambient scavenging syséom 1-2 inches awsy fimm exhalstion port of
nebulizer, Trostment tme will be meanwd and tmatmont will be
delenmined bo beve coased when visual indication of aaman] production
bas osased for e poviod of et 1oast 1 sooond. After filling nebulizer with
2 ml of medication, obéain en initie] weight for the nobulizer.

£24 Upon completion of simileied pebulizer imeiment, kwn off nebubzar
and valve oontroller, and ibon disesssmble cescade impector and pleos
specimen pletes and membrene fiker for cach slegs of ibe cascade
impecior inio difforont spooimen conteinars. Use e calibraded pipotie to
pleoe 10 mL of weter inio sach specimen conleineT.

5225 Using stendard spectrophoiomeder bochniques (SOP-0-1206), obiain
concentretion madings weing spocimphotometer (E-113) for sech
ocasoade Impactor stage. Caloulets the mass of drag deposited on cech
cascads impactor stags.

226 Upon oompletion of nebulizetion, cbisin & final weight of nebulizer.
grevimedric change of the ncbulizor to calowlate aciel quantity of
medicetion left in the nebulzor.

£2.7 Enfor cascads impecior dels ok oesceds impackor sproad sheat, plot
sorumiletod mess pevoents on log-log peper. Detenmine expulsion,
MMAD, GSDy, respireble mass fimction (0.5 o § miomns), end
eohnigues (SOP-0-129).

£28% Tebuleis dets and porfonm e oomparison,
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BESDLTS
Asrce sl Paformmcs Purameinm
Cuyithd  Wybeld  Moskd43  Dysgom  Mesk90
{evorage}
Teaksl Dase (ug) 297 ar 212 243 257
MMAD ) 1.7 18 1.8 1.7 1.7
83D 24 24 2B 24 24
Raspirahie Praction Fid, ) 7% =% Ti% 0%
(560 5=Tmm)
Faapiils Doca b ] 29 159 188 ™
v S=Seam)
Trostment Thee 118 115 85 1.5 1

elim)

Tebles 1 Showing the tolal doas of alwbam), particls size (MMAD), Goomedric Stendard
Devistion ((38D), mspireble fraction, mspirable doas, and imetment time for cech mask while
broathing. The results for ihe OxyKid mesk ans the evorege of thme insis, all odhor mask
msuls am for one loat sach.
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Figors 1 showing ibe poaition of ibe mesk on #he mennoeuin bead during fosting. 22 mm
oormugeted wbing wes poried from the beok of ibe mannogurin head to ihe movth position,
firom which eermao] wes soeined to #he pationt simuletor snd cascads impector for iesting.

Dvicber 24, 2006 Piper Proloool 05-0033 PagoGof 13
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Figore 2 showing ibo mesks thet wers tesied. In e vpper mow from Joft io right ans the
OxyKid Nebulizor Mask end #he OxyKid Nebulizer Hybrid Mesk. In the Jower ow fiom ot
o right ers the Mask 45 (Wesihod), Dregon Mask (KidsMod), and Mask 90 (Hixdson RCT)
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DISCUSSION

All ecuiipmont mat it's spocification befirs and after tosting. Thore wore po significant
expevimandal verienoss.

ihe SouthMadic OxyKid mesk than the other esmao]l mesks. All olbor earsal performance
paremeders weors oomparable.
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Pipw Maclical Procuche

Teats 1 Cascode mpacior:  E032
Profesl 00033 Impacior Plow: 26,3 Fmin
BheduiBzer: Mcremist @ B Fmin Amblant Tomg: 20400
fepreeal Blaed Onyidd Amblent R 2.6 %
D albutercl sulfate ol Yl 30om
Simadamd Breathing: Hrlow {Mmin): 20 TVmj: 200 kE: 1.5

Cutlclclln. Diont Spec, Collechdl Pormentege Cumutiv
(pm) ml) Concon. Mees N N

___ bowl) 0
Stage 1 9.90 8.7/ 342 3352 11.0% 11.0%
Stage 2 9.5 DB — 2%
Stags 3 3.3 9.7 1.17 1148 20% 15.5%
Sage d | 0% 5.79 | one 5543 | 10.1% | oo |
Stags 5 1.8 [ X ] B.62 BB.IT 2H.7% SB.0%
Sags s | D68 9.7 B.06 78.84 26.9% | R26%
Stage7 |_DS6 | 979 233 | 2085 | 7.0%
Fitor | OO0 | 9.7 | 302 | 2957 | 7% | 1000%
e | IR
MR RO A T
g I 1| A R
b N L NN R -
e
g R+
2 PSR :
2w L T —
L R L Y
E | : A T
[ ] ] | ] ] [
unz; = aHa : . - R 1 ——
' f —HHH - H e — il
-] — -—: L : = ; : j = : =
L e 07 s psamamudm T 2 o "4 6 8 788l T 4 ) f0 0
d, ( m)
MM AD: 18 wm
Q80 22
Reop. Fracion: % %035um
Toml Dossx e wg
Reap. Doaac 2 g 055 wm
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Toat: 2 Cascode mpactor: E-0R
Poiesel D0 lmpncior Wawn 26.3 ¥min

e e Mcremiet @ & Vin Fnlfang Telg: 2.7 cC
Bpese] Wagl Oopidd Amblerd WA 4.8 %
Breg: slbutercl sulfate Pl Vel 30om
Gimadainad Byeathing: Pl {Nmin): 26 TVimi: B0 KE: 1.5

Culcilfcdia. Disent Spac. Collechd Fomentege Dumuliw

(o}

fml] Consan. Moss
(1]

N

%

__ boml) Ga _ -
Sape 1 9,30 8.77 2.2 2751 8.7% 2%
Stage 2 0.77 0.5 2, 1% |
Sege 3 3.5 .77 0.9 9,11 2. 2% 14.8%
Stage & 1.4 8.7 T.06 ] A% &5.%
Stage & .68 9.77 B BH98 21.4% T8.0%
Bago7 |_056 | 977 | 208 | 19856 | 70K | 04.00%
Filter .00 [ %4 4.4 4298 15.1% | 1000%
56 | oD%
I O
| L LB {5 3] 5__ _
wafl——— — -3 . 2 sl lmn B — -
= oML I I s Ny
= HEIE I HE R .
g sUTIer e [x 1o To11E
R (-
;ﬁ ';,'2,”_ 1 :L""E" - ST -
E S i ) =
éi‘;u - iif‘g‘: ] i1 =
pei | — L R o B | - —
S i AL b Y .'}_, ..... Ll
- | R R E i
! : | l___- ) I_,-\.__._T
- 5 s e
U'::[,E__—_: """"" 15 e | I | | e e e
el o fia] » f= [ [41IRI BN
nt no 09 04 0a0m .UII':ﬂ 2 4 4 6 6 Emp o AN G ey
d.( m)
W AD: 17 wm
33D 25
Reap. Praciion: ™% %05Swm
Tiode) Dowas 25 wg
Resp. Dodac H9  wp 055 wm
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Tk 3 Cascode lmpocior:  E-03R2
Pyizesah Ds-0033 Impaster Flow: 26,3 ¥min
Blohanog Mcromiet @ & Fmin Ambiont Tema: 2.1 oC
Bppaas] Masis Onyidd fmbhismk R 3.5 %
B albuterol sulfste A Yelhans 3.0om
Simedaid Breathing: Hrow {Mmin): 26 TVm§: 200 kE: 1.6

Culofdi. Disent Spec. Collecihid Ferentege Cumulive
em)  fwl) Conesn. N L)

0
e~ Iﬁf

Stage { [ 0.3 9.00 94% | 94%
Sage2 | 561 | 9.0 % 1.5% )
Stage 3 3.5 8.60 [ X ] 4, 1.5% 12.7%
Snped [ 2% T 0 | B8 [ ZEE | B | B
Stage 5 1] 9.60 7ol 7180 B0% | 549%
Stage s | D68 9.80 B.75 B3.18 2% | BN
Stage 7 2.80 2.5 22,18
Fiter [ ] .80 4.98 48.90 1B.2% | 1M0D%
al_ |
R e .___.--.=.... : :7 : : _.‘_:___. —r RSSO
| — 1 e - -t - o i | s -
'“j - RN ERE RN
= (] N (] [} (] o
R TR SR
g~ W A
Bl I . HEk - HER{ - ] 5
;% i _i:T‘.‘kk;_ I — == s
e N - - i Tl
g0 NG
5" Bk P (el
g " A |y ], a——
@ o118l 5 IS |at1glDl =
,_,;_______E 'E :E:"i'i Z_fiE_ I ] . 2 -
L e, s s e E:‘.E.‘. ‘j:“ E "E e E ——
O hr as pandumnla T & b 4 6078310 i B 40 61 6000
d,( m)
R AD: 7 wm
G830 24
Roop. Praciion: 7% %O055wm
Tl Doaad o owg
Roop. Dosa: 23 w35 um
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Toek: 4 Cascode lmpacies: 03
Pooimeels D003 Impacior Plow: 26,3 ¥min
Btz Mcremist @ B ¥min Fomidend Tomp: 2.9cC
faressl Maeks Oniyidd Hybeid Ambdont R 8.7 %
e elbutercl sulfets Pl Vielemas 30m
Eimadaind Bronling: Hiow {lmin): 20 TV mi: 200 KE: 1.6

Cuelfcdln, Disont Spec. Collechd Pomentepe Cumulelvw
gem)  (wl) Comeem. Mmes (N %

Sage 1 [ 0.0 9.77 1Bl | 1578 | &M% 5% |
Seged | 3B3 .77 0.7 253 2.5% 9.6%
Saged | 2.5 D77 | B.15 B0 R ~ ol |
Stags & 4 8.7 T 7131 25.6% o7 0%
Swage B ),68 0.77 5.95 58156 | H.0% | 7B.I%
Sage7 056 | 977 | 208 | 2008 |
Filter .00 8.77 4.10 4N05 14.5% | 10DO%
TRTH: BT T L
”1" e _E_ :: 'E' E E H— ek LA L
i‘;' [ ] [ I'— i e [H® . — 1 I
o 4 a H HEHEERIE]
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d, ( m)
WM AD: 153 wm
G3D: 24
Roap. Praction: 7% %0SSwm
Tl Dosa: X w
Reap. Dodad 29 wgOSSwm
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Toat: 5 Coscode lmpacter:  E-D2
Projecol: De-0033 fmpaeiar Faw: 26.3 fmin
Rt hMecremist € 8 Pmin Amident Temp: 19.40C
Bopes] Musdy Mask 46 Fumiea RS BL%
B sibutercl sulfate I Ve 301 m
Gbmadamd Brenling: Hriow (Mmin): 28 TWmi: 200 EE: 1.5

Cumlicdln. DFsent Spec. Colechd Pomentage Cumulilive
(em)  wl) Concen. m- N (N

Sage 1 [ 9.3 9.74 1.0 1640 | 7.0% 7.7%
Sage2 [ 561 | 079 | D46 | 408 | 20% | 00K
Stage 3 3.5 .74 n.BB B8 hZ% 13.0%
Staged | 235 8.79 K 4237 | 0% | 20% |
Stags 5 | 8./ 4.2 4148 19.0% 82.5%
GageB | 088 | 974 | b62 | teno | 6% | PN
Sage7 |_DE6 | 97 | 186 1| 1803 | O.9% |
Fltar .00 8. 286 2582 12.2% | 1D0%
— o LAZ_ | 1%
[ e — - :» —iv —-=L :-—- -=- -1 ¢ - —
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d, ( m)
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Tol) Dosse 212 wg
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Tigads B Coscade Impacior:  E-D32
Progecail: DE-0033 F=pactar Plaws 26,3 Fmin
Mohodimag: Mcromiet € & ¥min Eamiient Tomp: 2.7 oG
Aoroac) Mok Dmgon fumiisng RHGb 7a%
s elbutercl eulfste P Vekems a0m
Simadated Brsaling: BFiew (Wmin): 20 TWmi: £00 ke 1.6

Culoldin. Dl Spec. Colechd Faoenteos Oumulsive
(em) (ml) Concen. Mmes {y ]

Stage 1 [ 9.3 9.81 180 | 1852 | 7.7% | 7.r%
Sage 2 [ 5.6 B.81 DX 44 a6%
Saged | 3E8 2.61 .80 B.73 22% 13.0%
Sage 4 [ 25 | 0.5 3| A2l | 0% | Bk
Stage 5 1.41 8.64 4.5 41.75 199% | 2.5%
Sage B D.68 .81 &2 | SI09 W% | ™%
Sege7 |_056 | 981 | 166 | 845 | AGK | B76%
Fiter 0.0 .81 2,85 2500 12.2% | 1DD%
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o R i
wa — E : E E E ,=,..N-= =
- = I s e
e o e O]
-g 1: ¥ . 1 H q i
g ] —t— i —H --;ﬁff ; —-P SR | R — u
X gl 1 A g Pl |® R L )
e B O
2 5 S LIMAT (i — s
é’j‘: EHEI I Y
E o H - [ RN
(S R N -4 0 -
5. s I 1 - o -
) S )  — Els
DS —— : 3 : - : == ok =
“UI:] ne "l) AN FR] IS-I'J rii llI;‘_II i A'ﬁ‘l_--acl i iu"-u] G’i?ﬁf‘ﬁfﬁﬂm
dp(
WMAD: 7 wm
GAD: 24
Raap. Praciion: 0% %NL:Swm
Tede) Do H3 wg
Reap. Dobad B85  wg 035 wm

Ovicber 24, 2006 Toewment Thme: . 4 100 o168, 0 Pags 14 of 15



Southmedi

Plpee Modiznl Pragusie

Took: 7 Cascode lmpacior:  E-032
Predesel De0033 [mpaciss Mo 28,3 Imin
bkl Mcromist 3 & Vmin Bmbleny Tewg 2040C
Savaes] Bank Mask 90 Amhlons RN B0 %
Drug: elbutarcl sulfste P Viodomma: 30om
Simuaied Branihing: Hriow (Wmin): 20 TVml: 200 KE: 1.5

Cuclcdl. Dot Spec. Colleciid Peventege Cumulelvw

Gm) (wl) Concen. Mms (W N
1]

Saapge 1 2.0 [ X)) 2.14 24 B.2% 2%
Stags 2 | 5.01 . 2| G0 __EI.’E i_ﬁﬁi
Sagsd | 368 9.80 [ X)) 4.9¢ 1.9% 12.1%
Singed [ 2% | B 358 | 4448 | 11o% | .
Sags & 1.481 8.680 [ 1] BT B2 B3 | 5%
Sage s | D68 9.60 5.70 8319 H.B% 4
Stage7 |_DS5 | 9080 | 1620 | 71% | B4.5%
Fltar (Y] [ X ] 4.08 39.78 15.5% | 10DD%
[ 57| 0%
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