METHODS OF TREATMENT OF ENDOBRONCHI AL | NFECTI ONS Thi s application clains the
benefit of U S. Provisional Application No. 60/580,848, filed June 18,

2004, which is incorporated herein by reference inits entirety. 5 FIELD OF
THE |1 NVENTI ON The present invention relates to new and inproved nethods for
treatnment of susceptible endobronchial infections in patients with dry
powder fornul ations of am noglycoside antibiotics, such as tobranycin.
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20 and reduced fertility (FitzSimmons, S.C., "The Changing Epidemiology of Cystic

Fibrosis," J Pediatr 122:1-9 (1993)). Respiratory disease is a major cause of morbidity
and accounts for 90% of mortality in persons with CF (Cystic Fibrosis Foundation, Cystic
Fibrosis Foundation Patient Registry 2003 Annual Data Report, Bethesda, MD: Cystic
Fibrosis Foundation, (2004); Davis, P.B. et al., "Cystic fibrosis," Amer J. Respir Crit
25 Care Med 154(5):1229-56 (1996)). Lung function (measured as forced expiratory
volume at 1 second (FEV; % predicted) is a significant predictor of survival in CF. Two-
year survival for a given population of persons with CF is reduced 2-fold with each 10%
reduction in FEV, % predicted, and persons with FEV, below 30% of predicted have a
2-year survival below 50% (Kerem, E. et al., "Prediction of Mortality in Patients with
30  Cystic Fibrosis," N Engl J Med 326:1187-1191 (1992)). Rates of lung function loss vary
both between individuals and over time for a given individual. Retrospective longitudinal
analyses show rates of decline ranging from less than 2% of FEV % predicted per year to
greater than 9% FEV; % predicted per year, with overall rate of decline strongly
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associated wth age of death (Corey, M et al., "Longitudinal Analysis of
Pul nonary Function Decline in Patients with Cystic Fibrosis,"” JPediatr
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antibiotics, RyRitGR! NMudoftf PeslieMoraR aeruginosa is a Marker of Poor Survival in Cystic

Fibrosis," Pediatr Pulmonol 12(3):158-61 (1992)), and by the significant association of
early acquisition of chronic P. aeruginosa infection and childhood mortality (Demko,

C.A. et al.; "Gender Differences in Cystic Fibrosis: Pseudomonas aeruginosa Infection,"

25  J Clin Epidemiol 48:1041-1049 (1995)). Chronic Therapies that either suppress bacterial

loads in the lung (MacLusky, LB. et al, "Long-term Effects of Inhaled Tobramycin in

Patients with Cystic Fibrosis Colonized with Pseudomonas aeruginosa," Pediatr

Pulmonol 7(1):42-8 (1989)) or suppress resulting inflammation (Konstan, M.W. et al.,

"Effect of high-dose Ibuprofen in Patients with Cystic Fibrosis," N Engl J Med

30  332(13):848-54 (1995)) have been shown to reduce rates of lung function decline in
infected patients.

Historically, the standard therapy for P. aeruginosa endobronchial infections was

14 to 21 days of parenteral antipseudomonai antibiotics, typically including an
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-2 am nogl ycosi de. However, parenteral am noglycosides, as highly polar
agents, penetrate poorly into the endobronchial space. To obtain adequate
drug concentrations at the site of infection with parenteral
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I 'n addi tion, inh@Rsatandird RE thiy ipudpoke 'T'h@'ﬁ%&eé%dop)‘nhalauOn of the commercially

available 300 mg TOBI dose can take 20 minutes per dose with additional time required

for set-up and nebulizer cleaning. The aerosol administration of a 5 ml dose of a

formulation containing 300 mg of tobramycin in quarter normal saline for the suppression

25  of P. aeruginosa in the endobronchial space of a patient is also disclosed in U.S. Pat. No.
5,508,269, the disclosure of which is incorporated herein in its entirety by this reference.

Tobramycin is an aminoglycoside antibiotic produced by the actinomycete,

Streptomyces tenebrarius. Low concentrations of tobramycin (<4 pg/mL) are effective in

inhibiting the growth of many Gram-negative bacteria and under certain conditions may

30 be bactericidal (Neu, H.C., "Tobramycin: an overview," J Infect Dis 134: Suppl: S3-19

(1976)). Tobramycin is poorly absorbed across mucosal surfaces, conventionally

necessitating parenteral administration. In addition, tobramycin activity is inhibited by

purulent sputum: high concentrations of divalent cations, acidic conditions, increased
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purul ent sputum high concentrations of divalent cations, acidic conditions,
increased -3 ionic strength and macronol ecul es that bind the drug all
inhibit tobramycin in this environment. It is estinmated that 5 to 10 times
hi gher concentrations of tobramycin are required in the sputumto overcone
these inhibitory effects (Levy, J. et al., "Bioactivity of Gentamcin in
Purul ent Sputum from Patients with Cystic Fibrosis or Bronchiectasis: 5
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20 Although this regimen was found to be both safe and efficacious, it is costly and

J

inconvenient. A survey of the MICs for P. aeruginosa isolates from initial sputum

cultures for patients at the Children's Hospital CF Center, Seattle, Wash., in 1993 found

that 90% of isolates had MICs <16 pé/mL and 98% of all isolates had MICs <128

pg/mL. This survey suggested that achieving a sputum tobramycin concentration of 128

25 pg/mL should effectively treat endobronchial infections in CF patients (Levy, J. et al,,

"Bioactivity of Gentamicin in Purulent Sputum from Patients with Cystic Fibrosis or

Bronchiectasis: Comparison with Activity in Serum," J Infect Dis 148(6):1069-76
(1983)).

A randomized, crossover study compared the ability of several nebulizers to

30 deliver tobramycin by measuring peak sputum tobramycin concentrations in samples

collected ten minutes after completion of the aerosol dose. This study administered

TOBI® tobramycin solution for inhalation, PathoGenesis Corporation, Seattle, Wash.

(now Chiron Corporation, Emeryville, Calif.), containing 60 mg/mL tobramycin in 5 mL
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TOBI (r) tobranycin solution for inhalation, PathoGenesis Corporation,
Seattle, Wash. (now Chiron Corporation, Eneryville, Calif.), containing 60
ng/ mL tobranycin in 5 nL -4 one quarter (1/4) normal saline, using the
PARI (r) LC jet nebulizer, PAR Respiratory Equipnent, Inc., R chnond, Va.
This delivery systemwas shown to deliver a nean peak sputumtobranycin
concentration of 678.8 g/g (s.d. 661.0 g/ g), and a nedi an peak sputum
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24 weeks. Efficagy Xcﬁ{ténat) iR fo%&&ﬂget% é&%%oﬂg& A0SRy d&ﬂéo 4, 25
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340(1):23-30 (1999). In these studies, five hundred twenty subjects were randomized to

receive either 300 mg inhaled tobramycin or placebo twice daily for 28 days followed by

28 days off study drug. Subjects continued on treatment or placébo for three "on-off"

cycles for a total of 24 weeks. Efficacy variables included sputum P. aeruginosa density.

25  Tobramycin-treated patients had an average 0.8 logio decrease in P. aeruginosa density
from Week 0 to Week 20, compared with a 0.3 log;o increase in placebo-treated patients
(P<0.001). Tobramycin-treated patients had an average 1.9 logjo decrease in P.
aeruginosa density from Week 0 to Week 4, compared with no change in placebo-treated
patients (P<0.001).

30 United States Patent No. 6,890,907 and United States Published Patent
Application 2003/0143162 Al disclose that patients suffering from an endobronchial
infection can be effectively treated by administering to the patient for inhalation a dose of

4.0 ml, or less, of a nebulized liquid aerosol formulation comprising from about 60 to
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Application 2003/0143162 Al disclose that patients suffering from an
endobronchial infection can be effectively treated by adm nistering to the
patient for inhalation a dose of 4.0 ml, or less, of a nebulized Iiquid
aerosol formulation conprising fromabout 60 to -5 about 200 ng/m of an
am nogl ycosi de antibiotic, such as tobramycin, in a physiologically
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ef ficaci ous safmerondMes @ffh?lﬁﬁl hotE0SlyetRide eHai i eAdoftbntiBnaR adrBinastrhtid régisiead |

y

vol ume of a physi ol ogi cal accept abl e sol ution, thereby reduci ng irri tat| on

of the | ungde administeres i suhstaghiallyrshorer ReRPdSoRf] e Sheaebyr isRvEIREathe 0Sts 96 |

addi tion to jiphialiedoRahd Bt Wik, SMefeods, HHFoRAIIRAS Watd thodab! RBfak d OBI (r)
product, a variety of other chronic therapl es are routinely prescribed to

reduce the ra@m& et iefficaciges amoust of asinagbicpude farmplated) igna reladvelsh smalhmat i on
in the CF Iup a@ﬁhﬁbg;cawé bid &ﬁ’ﬁﬂ%ﬁcﬁcrmﬁ{earos%( Eﬁiaﬁg@{;‘fthé juhgs € al .

"Rol e of conventl on ot’herapy in cystic Pedi atr
113(4): 632- &fl(enﬁsﬂat)opofﬂhamwgblcmmmul&mors (Konig P et at, 15 "Short-term

and, Lonogg e &1 eShRl MR S ARSoRRh oT L PSS SR =) A,
su]E:P as ][eqmmucnantzaﬂtwmﬁ otier rheaicathgripiesy aﬂeDNammiy Iﬁmsd:rﬂ;egHoJrcdm 1fhd:

"E ' ' H

Respi 1 at ory SBEHECRA! SR Bireiyh RO BLERON PR CEbe R RS o
08, oSy ey mhagy (K, 104 T o0 Moo e (1550
treat rrenf buﬁﬁf@rﬁ?' z%% 1#({;%5%._3 lggg)ﬁé@‘aifgg’ﬁ ‘b‘{ﬂﬂ shgét g“@&%%tr nce to

therapi egs | s'saorue&ﬁlahu%ﬁ@-t@ﬁ@ﬁ&@&%b@&bﬁgmsm&aﬁd Cpstidribrosks: A et al .
"Conpliance _with treatnent in adult patjents wth a@‘ia C fIbI’OSIS " Thorax

51( 1) : 29- 33 Rreluvigyy Beparty' Hzediam Llmons! 2065707-Ah d 9% 8 2 mpcafytics sweh

treat nent (AbR@itinadt Bima dornasd bBB4 gﬁDNase2§u &Ry érh‘fe"EfBecﬁgﬂlAh%sc\MzE@ Cystic
Fi brosis,” Thorax 49( H) 115- 20 As described above, the commercially
avai | abl e TABcembinggty P@ataém@slort cﬁa%aﬁlvepw of Regpiraiery f Syoptama| andi 6l has
proven to bei’tﬁﬂa&ﬂhy F&lchi&s id P’ﬁeﬁt@ vﬁﬂm%fsﬁdqﬁxb ﬁ %MQ%e Stﬂcﬁ;e@}dug“%\l In Ck

patients. Gven the treatment burden and erence chdll enges soci at ed

with preder Vgl -6Medﬁ31(!ﬂ)g63f7tﬁﬁc(15?9d)) arqnaliqaescribeg ofonicaldys creating apatential for i n
significant treatment burden for persons with CF. It has been shown that adherence to

therapies is a significant problem for persons with CF (Conway, S.P. et al., "Compliance

with treatment in adult patients with cystic fibrosis," Thorax 51(1):59-33 (1996)) and that

lack of compliance can vary by specific treatment (Abbott J et al., "Treatment
25  Compliance in Adults with Cystic Fibrosis," Thorax 49(2):115-20 (1994)).

As described above, the commercially available TOBI® liquid aerosol tobramycin
solution for inhalation has proven to be highly effective in treating P. aeruginosa
infections in CF patients. Given the treatment burden and adherence challenges
associated with preservation of lung function in persons with CF, improvements in

30 existing therapies that reduce treatment administration time or increase convenience of
treatment for patients will facilitate patient adherence and resulting therapeutic efficacy.
Accordingly, there is a need for new and improved methods and devices for the delivery

of aminoglycoside antibiotic compounds to a patient by inhalation to reduce
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30 existing therapies that reduce treatnent admnistration tinme or increase
conveni ence of treatnent for patients will facilitate patient adherence and
resulting therapeutic efficacy. Accordingly, there is a need for new and

i nproved net hods and devices for the delivery of am noglycoside antibiotic
conpounds to a patient by inhalation to reduce -6 adm nistration costs,

i ncrease patient conpliance and enhance overall effectiveness of the

i nhal ation therapy,. SUMWARY OF THE | NVENT| ON, T r t ed ) ' rovi des
met hods f or s.%%fé?ﬁ% VREPAE RS SRATSE am%e’rlﬁln ée%c(’? ?r%ﬁgﬂ:e%\(/g&%% ieegt,
conpri si ng dnhalatiostherappg t o t he endobronchial systemof the patient a dry
powder aerosol conposition c IS 0 ng of an

am nogl ycosi de anti biotic ongmmf@gﬁ%ggﬁf or a first treatnent
period of 20 to 3he peays. inkéhtioh providest ineodsl for e itreuigitint @A, entidteorichiabt
treatment_ perjod may be followed by a, 6 second non-treat t periqQd, wherein
no am nogl ydBEstieas &h e RAIERY ORISR terngyto et%&O‘I@ﬂ@éﬁ% it system
of the pati gfatient FOldryt PEwldre 8N coMposition Ubddiprisingf 86hi 9% BDemgYsH g of the
first treatment period of am nogl%cos,l de treatnent foll owed t he second

b
non- treat meRNgsicPHée aptbiotr Ane S thrrs Froen aday dprelitrqapmet P%ﬁquoﬁem M stered
to the endqita%sg nglhh, brasiica! EhO invEdiBnPARE FRD treAB¥nt}RribE mg&%ﬁmwy qrore

times until i

esired antibacterial effect is obtainéd. In the case of
chroni ¢ i nf setond nen-treafmpnt psripdhwhrein o smirmglyeesiferantibjoiiis agminisered torthsi s
patient s,y t ] . Lea i : xr t

o 41 91 113 ¢ e BB b ST B R PR PR oR IRTRE B0 e
met hods of tthe firsh\ieathiepn pericd  ofs hinbglfaside resatment faloyed rifothe seeinid adoni nf ect i on

that is susceptib]e t.o.an, am nogl ycoside antihhotic. such . seydononal
endobr onchi actfegmlle#f é’ceflf’% nw%%rg%c ingt élam\?\’fl?' %os%c/ S ?Illqg’??tllcb "o sa}%grfmg%ngFoEEHe

DESCRI PTI ON enfobdtichiBRA MG tHepatibntmedydienepeated &ed or rmord tinges yintilf th¢ Gesired t endant
advant ages of .thjs .inxentian .wjl econe re.readily appreci, d as the
aane becone Mtepienal FHEFia Btk R of BiySuif fEsighe iR < ltdiopds
descri ptison,ocedifif ilsgstici fibrogid jpatients| @it fitst Bnd B&oAd aeRRARAY péribds AhdWbe1gS,
wherein: 25 FI GURE 1.shows an serymconceptration of tobramycin in

subj ects at ~ ﬁegﬁgmltiﬂﬁllﬁ@éoﬁg’i‘eémaﬁf% ‘F‘%‘ﬁ‘?aiﬁewenéogg’ieipﬁ%tdosage of TPI
and TOBI . FI GURETRe sieho8s &f tht dveiondesagful & trbatigddily GhBoHrHHRI infdtion

I nhal ation (TPlL) and Tobramycin Solution for Inhalatjon (TOBI) versus Area
Under the cuhafds ng@ble to an aminoglycoside antibiotic, such as a pseudomonal endobronchial

infection associated with cystic fibrosis.
20 BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advantages of this invention will
become more readily appreciated as the same become better understood by reference to
the following detailed description, when taken in .conjunction with the aécompanying
drawings, wherein: '

25 * FIGURE 1 shows mean serum concentration of tobramycin in subjects at various
times after administration of a defined dosage of TPI and TOBI.

FIGURE 2 shows a plot of dosage of Tobramycin Powder for Inhalation (TPI)
and Tobramycin Solution for Inhalation (TOBI) versus Area Under the Curve (AUC)
(0,12).

30 FIGURE 3 shows a plot of dosage of TPI and TOBI versus AUC (0,).

FIGURE 4 shows the average concentration of tobramycin in sputum of subjects

who had received a defined dosage of TOBI or TPL



(0,12). 30 FIGURE 3 shows a plot of dosage of TPl and TOBI versus AUC
(0,00). FIGURE 4 shows the average concentration of tobramycin in sputum of
subj ects who had received a defined dosage of TOBI or TPI. -7 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Unl ess specifically defined herein,
all terms used herein have the sanme neaning as they would to one skilled in
the art of the present invention. The foll ow ng abbreviations are used

herei n: Abbr evi at it '[]jt% Rﬁgﬂ ARODISERA not r ansf er ase
AUC ar ea under curve‘qﬁﬁ9 ge ﬁ'V&EBmEbI oo‘d: ur ea nitrogen CaCl2 cal cium

chloride CF cysUnlessfspkeifisily d%(éddiateur,@ﬂlteums@sqﬂrltmn hayrel'therssthgmeaning

concentration CFTR cysti c f| SiSylra srtxqﬂb c an Fg;ﬂl tor

dry powder 2 RS, e?”\% ﬁl&ga%slnear omf O5n- glpfleggl}to g&ﬁﬁ%sp ocfﬁcgl I'n FDA
United Stat asbrEﬁmbnam@luEardugreﬁdm nistration FEV 1 forced expiratory vol une
at 1 second FVC forced vital capacity FEF25. forced expiratory flow between

25% and  75% HPMC 2- Um;;&l%gﬁ opl ynet hyl cell\l@ég_%e I|RB Institutional Review
Board IVRS InteractiVv 0l ce Response System dDRA Medi cal Dictionary for

Regul atory Activitie$* M C m nPEFebi t ory concentration

ALT alanine aminotransferase

AUC area under curve

BID twice daily

BUN blood urea nitrogen

CaCl, calcium chloride

CF cystic fibrosis

CFC chlorofluorocarbon

Cmax maximum concentration

CFTIR cystic fibrosis transmembrane conductance
regulator

DPI dry powder inhaler

DSPC 1, 2 distearoyl-sn-glycero-3-phosphocholine

FDA United States Food and Drug Administration

FEV, forced expiratory volume at 1 second

FvC forced vital capacity

FEF25.75 forced expiratory flow between 25% and
75%

HPMC 2-hydroxyproplymethylcellulose

IRB Institutional Review Board

IVRS Interactive Voice Response System

MedDRA Medical Dictionary for Regulatory Activities

MIC minimal inhibitory concentration

P. aeruginosa Pseudomonas aeruginosa

PFOB perfluorooctyl bromide

QPIT quantitative pilocarpine iontophoresis test

SAE serious adverse event

tmax time to maximum concentration

TOBI® 300 mg Tobramycin Solution for Inhalation,
Chiron Corporation, Emeryville, CA

TIP Tobramycin Inhalation Powder
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P. aerugi nosa Pseudononas aerugi nosa PFOB perfluorooctyl bromde QPIT
quantitative pilocarpine iontophoresis test SAE serious adverse event tm-
time to maxi mum concentration TOBI(r) 300 ng Tobranycin Sol ution for

I nhal ation, Chiron Corporation, Emeryville, CA TIP Tobranycin Inhalation
Powder -8 In one aspect the present invention provides nethods for the
treatnent of endobronchial infections in a patient, conprising

adm nistering to the endobronchial systemof the patient a dry powder
aerosol conposition conmprising from90 to 130 ng of 5 an am nogl ycosi de
anti biotic one t bhe espeti thes pmseihinveotiona pfovidss niethwds rfentthep &edtmdntopf 20 t o
36 days. Int practice..of the invention,. e fi t i od may be
fol l owed by © 90%5@8%"’%%3%% Eat r?%ﬁ - a gi%n D“e“r" %e%ﬁlé téﬁ?‘%%g %@glﬁfgfe)

anti bi oti c isgstéalof the patheddly otviie acessl clinposition abmpnysngeiom O0 thE30pag bEnt . For

the treatnment of vjrulent .j.nfections, the cycle o Lhe first .tr ment
period of aﬁpﬁg’&oﬁbﬁgﬁl é‘n{‘t’l ¢ s P r&}‘f‘ﬂ %%0&5%§ort Stsuéeéﬁ?ﬁﬁ& Rated fSQ?&oeat ment
peri od wher gigriaf0 IafheREtYE Othe rvaiiohhefilsttréatmard perdtidyh e dfollowddisy a

endobr onchi al system of the,&flt'ent may. be re&eat d two or.nore ti&ﬁres unti |
the desi T ed ScesRi POEFRPPERIT Whercn 20 gisinaeineasiie o 18 adminigered R ¢

i nfections, caudorRBial §y5eldf HtSpati€ft.CHér théGeatrent ¥S¥itulent inBEcliShs; teayéleBf S, the
first and second treatnment periods may be repeated a nultiplicity of tines

. Y .
t hroughout  tthie firsé dieaterient pesiadnefnemigeglydosidp sreptgient follgwed, by e tesondi9Bet, the
present td‘V%%&ﬂ%thg&deﬂxa dGherkil© nblS EmfibglPEbsRABT BRIBHHLC 85| ddfninifteted PiOlthe 10 the
preparation of a Icament for the treatnment of endobronchial infections
in a pati entenfigbrenghiahdystemrdfithe patientimaydedensptohtn efl mery Simepatl thhdesped i ent i n
PRRLiaPEEO% Shefihdh, PAVHRTcalCOBRbniC HRARKL | A GOTRELRELT FFOM

a first tregk
90 to 130 ng O an am noglycoside antibiotic one to three tinmes a day for a

first treat meatripein eystiof fizosis patkdts3 hedfingts and secohd tpatment periods mayi be aspect
of the inventi t he. f.i ri j, I be foll owed by
a second nor{glfefoltggfl rreu%%pfhﬁ%’?‘it)fo e\%h%erﬁe%ﬂ %utﬁ% ‘gér)ﬁg%%?a%%{é%‘!&%é‘% }'bi otic is

adm ni st¥red to Ihenctedakpeot) thei @ksestymyentivw pravives et use rif ,ancandndgheofide st and
second treat t..peripds may.be r.epeated ubstantially as described herein.
The et hods BROPHT & B0 BEPREHOT o6 f Fuicitherh B8R s, 3F o fing

admi ni st er i rififectiodb iy phtitht b bdbifisterifig o the EAdobesnchial sy8lemsefithe pitient th aeed of

such admnisgration, a. s .
f}rst treatment period a dry powder aerosol composition comprising from 90 to 130 mg of

-

D

an aminoglycoside antibiotic one to three times a day for a first treatment period of 20 to
20 36 days. In the practice of this aspect of the invention, the first treatment period may
similaryly be followed by a second non-treatment period wherein no aminoglycoside
antibiotic is administered to the endobronchial system of the patient, and the first and
second treatment periods may be repeated, substantially as described herein.
The methods of this aspect of the invention each include the step of administering,
25 Dby inhalation, to a human or animal subject, in need of such administration, a
therapeutically effective amount of an aerosol powder comprising 20% by weight to 90%
by weight of an aminoglycoside antibiotic and a physiologically acceptable carrier,
wherein the powder comprises particles, and wherein at least 50% of the particles have an
aerodynamic diameter in the range of from 1 pm to 5 pm.
30 The term "endobronchial infection" refers to a bacterial infection located within a
bronchus of the lungs. Examples of endobronchial infections that can be treated using the
methods of the present invention include infections by gram negative organisms, such as

Pseudomonas aeruginosa, Staphylococcus aureus, Haemophilus influenzae, Burkholderia

-9-



t herapeutically effective anmount of an aerosol powder conprising 20% by

wei ght to 90% by weight of an am nogl ycoside antibiotic and a
physi ol ogi cal |y acceptable carrier, wherein the powder conprises particles,
and wherein at | east 50% of the particles have an aerodynam c dianeter in
the range of from1l pmto 5 rn. 30 The term "endobronchial infection" refers
to a bacterial infection |ocated within a bronchus of the |ungs. Exanples

of endobr Oncglu'{, ia,imr%%jp%?onw%zt&ﬁm}oan& uRaligSe siAtliahie THEBhARES #f the

present invention 1nclude infections by gram hegative organi sms, such as

Pseudonpnas tisr sspechof dhe Bresgnh jivertinaces beursedi Sor PRASIAN HP [UEat hupran Reines e,
Bur khol deri a [ LT QRIS iRl dePhsdid Brrogddudl Kalbggnes
Xi | oxi dant s. Suﬁ?@“i@?‘ﬁ%gn%@g’#ﬁys aspﬁ%é%%a@h% pérvesentmi n’vgnti 6nggan be
used, for exBwpldaonupadrugeasatinfediionbei ngs suffering from an endobronchi al

i nfection,associ it CyYSEd.c.fi | S a y A E%d nas
aer ugi nossa i nf ect 9§r§°°glr%2na§{d 1§%°55L?§11§ﬂ§n?1? %I}’%E?ecéf t&ge lfpni?nh’{) e ‘p?oggti ce of
t he inventi oexamplke| graeamifiny andkaing| kanampeib, anireptomydinyi keenyrin, k actdmyom, n,
streptomycin, neonycin, . netilmgcin araneci n.and tabramycin.. A presently
preferred anPREBIULEY @Braﬁlﬁflflbi‘%i’feéenflgrpr%?éeﬁi W?ﬁ?@%&%&?% i Jpr 't‘%é‘npr esent
i gventi on i gth'é Cﬂ%’cﬁEﬁ/fo the pT?b%ntailﬂiféhﬁgﬂx ys:tbsiadgfilant'nbi Dhih6glycdsidé lmitﬁaicl ¥
adm ni stered in e, form of, a pharmaceutica ccept ab) e t 0.,
sulfate, 10 B’Plci‘ﬁc% pAmigistersd g, the rtl‘Qj’P‘u oanB]Paéﬁna‘??ﬁgﬁﬂﬁﬁ‘%?taggr*éi‘ég‘e?s‘%&g‘bci nate,
acetate, 10r phese pgh@éxﬁitg,oﬁluc&ﬁfeef:arbéﬂ&tet, hRtafiked Ghéctiited facdtile, B FisRpHatd) ¥ent i on,
t he aerosol povxd’er i s inhal ed by the human or ani mal subject, and thereby
enters the IEﬁ‘ﬁjS of the human or animal subject. The aerosol powder

conpri ses particligshd Bakti&OoPhk Sreski Sn it the/ 6Q8dof PoRdr! BiiHaled- by! the 15 has
been found that aerosol powders (conprising an am noglycoside antibiotic)
wherein at heeanorsoimadisubjes, gndrthsrelyeentanythe lungs o8 thedypmanios agimahsubisct.i n t he

range of fro | [ @b Gmbdd of, the
human or ani ?rié aeghsg} %‘&Id,eﬁf @%%is%ﬁ%%%&i @@P’?é‘ﬁg‘%. ver gjést ealng%gﬁ%g{tycosi de
ant i bi ot i1 t bastbeen found)thabéerodobpewdsiselcompriBingvaayamindglysrsidep trdibiotiohwherein os ol

powder s ( comprLf 89, 82 LAOAL ke e RLER QlboL M8 Mhod &R | I 7 act i ce

of the present T hventlion-conprise partrcles rein at ast t he
particles, ofuat effeectisdly fofetoie idte thxahingclofthe humad of eaial 3DBfectf tHeleby

ticl , . I 90% f.th tigl. t | t 95% th
Pt ol oo pauativey” Beivetie tue BningRloBileranfitiSis 1o the et SR ibicit Dyl 5 m
Thﬁ t er m " aeoDekmple] son adsoEpowdess @6mprisingt dheantlinegivdogide @htitdotith utefglansi t y
sphere

20  the practice of the present invention comprise particles wherein at least 60% of the
particles, or at least 70% of the particles, or at least 80% of the particles, or at least 90%
of the particles, or at least 95% of the particles, have an aerodynamic diameter in the
range of from 1 pm to 5 pm. ‘

The term "aerodynamic diameter" refers to the diameter of a unit-density sphere

25  having the same terminal settling velocity as the particle in question (see, e.g., "Aerosol
Measurement: Principles, Techniques and Applications”. Edited by Klaus Willeke and
Paul A. Baron. Van Nostrand Reinhold, New York, 1993). Aerodynamic diameter is
used, for example, to predict where such particles will be deposited in the respiratory
tract.

30 "Mass median acrodynamic diameter" (abbreviated as MMAD) is a measure of
the aerodynamic size of a dispersed particle. The aerodynamic size distribution defines
the manner in which an aerosol deposits during inhalation, and is the diameter of a unit

density sphere having the same settling velocity, generally in air, as the particle. The
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25 having the sane termnal settling velocity as the particle in question
(see, e.qg., "Aerosol Measurenent: Principles, Techniques and Applications".
Edited by Klaus WIleke and Paul A Baron. Van Nostrand Rei nhol d, New York,
1993). Aerodynam c diameter is wused, for exanple, to predict where such
particles will be deposited in the respiratory tract. 30 "Mass nedi an
aerodynam c di aneter" (abbreviated as MVMAD) is a neasure of the aerodynamc

size of a di [ a6 §’t¥r i i byt i ines the
manner in Whal§l§ %%acg%ést%rl(\ehgpemoa ﬁ??‘%‘g %‘ﬁd@rﬁ owpﬁqagl anet er
of a unit Oémsi yresqskveﬂcg—ﬂmalnglsttnhm@arﬂs wodylnarmg sizd dlstrtbsmoxgmerlwl ly in

th
air, as the ni 0 ticle
shape densi E@f tter%e %l caP sssfnia%%oggwy i F'%Q{grt Whg?‘g%?egdsa&%g nor mal
di stributi oMMAﬂraeﬁ&rde;mmabomsomechhnsdfnhdaamtadpmmpaﬂuele siza distrituiont afed by t he
mass rredl an aerosgﬁneg#n cgmte (P% used herein, MVAD refers to the
m dpoi nt Sor 2hEUP popider é\’H‘B %?Ptc?s(‘f HIPEHOR St ribution of 5 an
aerosolized podefbriiﬁtoefoaaqu:ahsonmdeésaﬁaudemﬁdseoﬂ sﬂﬂ&&&tdfdﬁcredsihgtpbreef ,
cascade inpactign devices i nci ude a seri es%{#scr ee f decr ea3|fl%rpore

size. The séPeehie cresy HRPATtCIes thinARyIng J REFS§S °P ough the

i mpact or. Thgowd B PRiticilhte Redidral (Ha®he pAMREIRsiz8d withia\al déﬂn&iiﬁid fah@) HaZ @S W thin
a defined size range) that is trapped on each screen can_be det erm ned by

washi ng t he tgpredenn eashl sprsers gan bRy detpranined kyashingothe seigen gndvineasuriag thepx anpl es
of cascage 'agiaa&to%ﬁuedarﬂaeﬁabe é‘sof%ea&te&@aaa%dand'tﬂe&%psr%es@ﬁﬂed

(Aerosol s) t he Phar ITB.COII)OGI a of the United States (26th Revision), the
S

cited porti mcmtmobmm ) efithe Brarinacoperivefihe Hnited SWPSeﬁzﬁthﬂSﬁV’fS@pblt@nce The

powder ed ami, g}ékﬁg ﬁﬁHH@ in the practice of

the pr esent’ on tygjl c?ﬁ ﬁéﬂlg)g}ﬁ:tg@ telg% t anﬁ‘tlggz by wei ght noi sture,

usual |y bel ow 15heamdere¢mnwglym@lmnblamfomléﬂmnameﬁﬂb@ﬂnmm t18% by

O ot " p SR AP plcal S NER VS Ol HRAARC WLl ol f 21 1 v
e’ an |

anount of ak g er%vo &r? Conpri grng an a cOS| fcis

adm ni stieér edbdimIl%rbalv&ighqmndmefeaabt;eﬁelmﬁboatﬁ"/t;bywaghf rom an endobr onchi al
infection. A thera eutl al ly.effective a rosol r contains
sufficient ani noiﬂ 8(13’53[" e ofihs Bres E“VPWOB&%F%P?F‘@@ %éﬁu‘f?aﬂq%ﬁ% nhi bi t
the growth Qfaroﬁdl%Gﬁ@érlcbﬂnpndﬁ@g:iﬂmmoglﬂoﬁlbeadﬁbibﬁs 1slefd1ﬂdiletetbdtbyelﬂialatu9§toa
representative exa for the m cosi d éobra her apeutical |y

effective Am3tFHS ?’eg@a%ﬂq%b infection. Anherapeut t‘? veramoHty nce

daily to thigantdefissl foviRY contains stﬁcﬁﬁembgﬁboaﬁeeaﬁﬁo@é td lkempleiKENéd on twi ce

a day, an aerosol ,powder conposjtions
20  partially inhibit the gro of susceptible bacteria in the lungs of the patient. As a

’—

representative example, for the aminoglycoside tobramycin therapeutically effective
amounts are obtained by administering to a patient from once daily to three times a day,
and in preferred aspects of the invention twice a day, an aerosol powder compositions
comprising a dosage from about 90 mg to about 130 mg, more preferably from about
25 100 mg to about 120 mg, and most preferably from about 110 mg to about 115 mg of
tobramycin (determined as free-base weight excluding the weight of counterion(s) that

may be present).
The dosage of administered aminoglycoside, such as tobramycin, may be
administered from a single container as a single unit dose, or it may be divided into
30 multiple containers or units doses for sequential administration, depending of the
inhalation device used for delivery of the antibiotic. For example, the administered
dosage of aminoglycoside antibiotic may be divided into two to six unit doses, more

preferably three to five unit doses and even more preferably four unit doses. In one
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conprising a dosage from about 90 ng to about 130 ng, nore preferably from
about 25 100 ng to about 120 ngy, and nost preferably fromabout 110 ng to
about 115 ng of tobramycin (determ ned as free-base wei ght excluding the
wei ght of counterion(s) that nay be present). The dosage of adm nistered
am nogl ycosi de, such as tobramycin, nmay be admnistered froma single
container as a single unit dose, or it may be divided into 30 nmultiple
contal Ners Qepy hiaved ORBSdIhONt £ SRLRR! for| adRstTilis Tt 1 19N mdepapdhigi®!f the

i nhal ation device used for delivery-of the antibiotic. For_ exanple, the
adni ni st er eddeterginggeasofreebse ¥t s3rluding the Brighy ef ceuptesionts) dhaiasay B2 o two t o
six unit do I4a hy£ erpvic Tl k t a re
preferably ﬁg‘%?ntgﬁ% '?oa éogsgfsti@‘tl %pgrﬁ{g #?11 reg?%sglg%[hgtﬁ%%g%ogfjﬁg\r@gﬁgosage
for admi ni sttpbramygin affrepbaserngr eApsulobr amycin  (deternined as free-base wei ght

excl udi ng t he wei qﬁﬁri'ogfgz-- t Denti ept ). i oaded into 4
separ at e%#z HPNCIngtg?ﬁF’%\g&gt |+ll |alh§% %ﬁg ngu% gi%t gé#%dﬁ%:éidnﬁa% free
base per capmtiént form fitktaredtmenppesibd rof fremcXiab 36 dayspmiotd wreferably fréme 26 mv8ht i on are
adm nistered,to a, patient fo fi,rst.treatqnen eriod of .from<20 to 36
days, nore pP&F &?da%v% mfoFeo?ﬁeéf?i’{ygfo gpout g8 pays. 4 %Vglﬁeahﬁ‘?népﬁ?oélf%g%}”% f or
about 28 dayg.a seborfll donrteehtnichepdrivd Whefedd he aminsglycside watbiotixy isadmérdadred
non-treatment peri.od wherein no.gm noglycoside antihiotic is adm nistered

ot he- ondotl SHefamoREl St of 6 Aol oo feRfef Beuretar. BhesPhbent | on,
the secord IfdnARimchtemkioR Riill PitinGél forabdut 0Hd 86 B4y sf Rbreadeftabl Frdndabft days,
nore preferably from gbout 26 to a og{%ﬂ%O ggﬁs and nost preferably for
about 28 day¥.®0 PhpubHedayespd BORPEHHRY SFBRH ARAPYS: t he methods of the
invention are us@fotcreprefftative Mibddimdnt, thOmbhoddadfitRnGerkioh aftiRed Rt  Of
chroni ¢ Pseudononas aerugi nosa infections. ~In this aspect, the invention
cont enpl at esystirclitrpsinipatients fesrmenaggmant ef ehrenie Sraudpaenas werugBosa infestiony £ r om an
endobr onchi aj, &ﬂf%%c't,ot!ﬂe i od %bﬁ{?m@g%p RleSt&kh& dr% SPARPARDGY pdhent SYSt EM

of the patient a powder aerosol ‘conposition conprising from 110 to 115
my of tBbr anffering femapi epdelronchjal infectignycomprisiag fafministeringato raadebronehiabd of 28
days, providj o = Fol=Y N t wher ei n
no tobr arrycidéﬁla%;6 Fg}%}taﬁ%qlasra%n %‘g&nc?ﬁ%%ﬁgeaﬁg 1.°gﬁgﬂg%%ﬂ3§%}fg(ﬁ%ﬁ?%ﬁ)olsl§g¥€m of the
pati ent, andfttéteamycapadibiotig tvice afday forarfitstAtatmmobpatiodrof 28 eys, ppoidingls. | n
this aspect Lnventi . in may be
di vided into %?ggnf%%#%‘g%ﬁﬂ?%Pﬁéég,é%P%r‘g%’gg?’ﬁ?%@%mﬁ %ﬁl{b?d%gges, for
sequenti al cxiministered st the andoBroncldalystém of thelpatienit, sang dien aepieatingethel firsy atd

chroni Caid Y second treatment periods. In this aspect of the invention, the 110 to 115 mg dosage of

-
—

tobramycin may be divided into three to five unit doses, preferably into four unit doses,
for sequential administration. Since cystic fibrosis patients tend to be chronically
infected with P. aeruginosa, the cycle of treatment for the first treatment period followed
by the second non-treatment period will typically be repeated a plurality or multiplicity of

25  times, and may be continued indefinitely for long term management of endobronchial
infections in the cystic fibrosis patient.

The aerosol powder typically comprises from 20% (by weight) to 90% (by
weight) of aminoglycoside antibiotic. Thus, in some embodiments of the present
invention the aerosol powder comprises from 30% (by weight) to 80% (by weight) of an

30 aminoglycoside antibiotic. In some embodiments of the present invention the aerosol
powder comprises from 40% (by weight) to 70% (by weight) of an aminoglycoside
antibiotic. In this context, the percentage (by weight) of the aminoglycoside antibiotic
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infected with P. aeruginosa, the cycle of treatnment for the first treatnent

period followed by the second non-treatnent period wll typically be
repeated a plurality or nultiplicity of 25 tinmes, and may be conti nued
indefinitely for long term managenent of endobronchial infections in the

cystic fibrosis patient. The aerosol powder typically conprises from 20% ( by
weight) to 90% (by weight) of am noglycoside antibiotic. Thus, in sone
embodi ment s o tNfe BGHAN the AR, LGRE RSOl RGPSt {h§6ifayl F OM 30%
(by wei ght) rt orSEO%e%gly vvelscg etfgy%?ﬁ én 30 am %ogl yc%lgi gg ane?flag&lg%ti C. ay]; n sone
enbodi ment s bepresémd present invention the aerosol powder conprises from 40%

(by weight) to 7Q% L ) i I, Bl Qf 4.C this
context, the pergé)r?%(gé’g%%g %\%/)él?eg]t%ﬁﬁ%‘?w?%gﬂ%@ﬁ% yg%sm é%q%ﬂ%#eb?té%a{gtc -12
refers to tloee physiokigicelly advepthble carriert iFof example, the ebnashl pgwddreamiichpde omngf
counteri @n( t ha e ] (el

typi cal l 3? E%I oﬁ%{’xm e%:(néss} ggc;/?{ %EI i n%|°§§é&§é§ 4 }bggs %‘%ﬁg{ep%é}g?%ﬁﬂ%sgi%géﬁ y y
accept abl e aminoghrosidecntibixticrBueh exdipdertsemayssetveomple as mdlding spehtsckbenités 5 or

nore exci pi gnts, .and/ or. any. ot her co nent .t hat .i nproves .t he effectiveness
of the am ndGTFR BURSI HHOIE°R coRraRatioran e aRvder MRS Pejte Stivged o,

bul kihng aagat;ﬁﬁmm.eﬁubm ek@piexﬂﬁgia{f alo sérfe tethyevet the dﬁpérkdbﬁit%@ﬁﬂte poeideent r at i on
in the powder, ich is hein elivered to a.patient_ .Such_excipients may

al so serve tBthifdPEYEer diperson sleyice B piien, togrroviffmats,efipient gog HFR{O%C_@BWH

di sper sijgn defwesEofithe Ati¢e hgehCand i@ MG B Rnelidgl chhrafitristiosloftBPicdeigdeld € 10
delivery of the active agent and to inprove the handling characterjstics of

the active Agenflowelility andsqoggistenay) {9, fastitpte graaviastuang sud Bowdes filingst In

manuf act uri pgrigRer, RRMVAREiplehd bdaktflals |dan dHRAL fufittloB! to IniBoRX HePpBRicalMBdEr | al s
can often function to |g¥)rove.the physical _and chemcal stability of the

ami nogl ycosicheuical gtability a3 the aminoglyeesideyte mingnize theaesidinl BRistEhePntet afer
moi sture uptalee, nRARet ?18@543%8% %fxatﬂcj |l GrtitleZre, UBHEE B ArarBGHLR IRE:QN

surface 15 properties , rugosity), ease of Inhalation, and targeting of
t he resulSt amroppaies (e aygasBy): erse offinbglation apd tpetingat ther¢suliant partivlps tothes and
additives u%g{p%nré/n t he am nogl ycosi de conpositions useful in the practice
of the present 1 nvention include, but are not limted to, proteins,

pepti des, am no Bldmigceuti¢api escipipnts yamsl sadditives clasefubhyrdr the e smfimoglycosideugar s, 20

i ncl udi ng ' Lz L ez - i Al ,
derivati zeg% QEU %ﬁo@&%ﬁﬁ%@ggaﬁﬁeg}fge p%ﬁ%%%}vgntgog %g%&g@%g%ﬁ{&?é%ﬂgﬁt&ar s; and
pol ysacchar ipthesingrpeptides; aminoy aeids ) Lipidsppotymens yand e carbahydrates sferzgl sugas, i n
combi nathon'incll:Tﬁ?n 11191{0\4&&3 OIdgsl, Iai-,e éi(-:,l tgtlr ?,natn oiiggsla&:ggrides; derivatized sugars such

as alditols, aldonic acids, esterified sugars; and polysaccharides or sugar polymers),

which may be present singly or in combination. Exemplary protein excipients include
serum albumin such as human serum albumin (HSA), recombinant human albumin
(rHA), gelatin, and casein. Representative amino acid/polypeptide components, which

25 may also function in a buffering capacity,' include alanine, glycine, arginine, betaine,
histidine, glutamic acid, aspartic acid, cysteine, lysine, leucine, proline, isoleucine, valine,
methionine, phenylalanine, and aspartame, although arginine is less preferred. Polyamino
acids of the representative amino acids such as di-leucine and tri-leucine are also suitable
for use with the present invention.

30 Carbohydrate excipients suitable for use in the invention include, for example,
monosaccharides such as fructose, maltose, galactose, glucose, D-mannose, and sorbose;

disaccharides, such as lactose, sucrose, trehalose, cellobiose; polysaccharides, such as
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serum al bum n such as human serum al bum n (HSA), reconbi nant human al bum n
(rHA), gelatin, and casein. Representative am no acid/polypeptide
conponents, which 25 may also function in a buffering capacity, include

al ani ne, glycine, arginine, betaine, histidine, glutamc acid, aspartic
acid, cysteine, lysine, leucine, proline, isoleucine, valine, nethionine,
phenyl al ani ne, and aspartane, although arginine is |less preferred. Pol yam no

aci ds of thegf .:gee%ﬁa&ﬁ{oge/emamd%éscl&ﬁuﬁdc%@sﬁaﬁl&hebeuﬁd NRaiRRd suéd -k euci ne
are also suita for usé with the present invention. 30 Carbohydrate

exci pi ents s@%@&@‘l’ wlitely m@é‘@:l@“@h@@ﬁﬂ%@‘ﬂf@nm@ mypigesitokanpl e,
monosacchar | des e nduglycHSALS RpTRbi0RE B LAFOSue! UERIM afidBpnOSe,

and sorbose; disacchari such act'ose, sucrose, treh .o
cel | obi ose; q@emty@a@dlmthedwﬁer is @ 4t prepared fomy agf driavisasid wéia%ezul’eep@eentatwe

mal t odextgi ﬂpg

xylitol, S;nal eg%élﬁﬁ%(’;t{?% léia]ﬁ{, gﬂﬁ%s%a?c aﬁé(agllﬂhcf?@#%ld % nyol n SI toI
The anmi nogl ycadmmstacldommm etcldomcmpcldl apetid avid, oriphthalio a€iflgTrisp trometpashiaelj ust i ng
agent; typi salt prepared from an organic acid or
base. Repreggﬁ‘é %Bog&ﬁ ehfa‘ers Rcl ude organic acid salts such as salts of
citric acid, ascodditionally, dhe ginumtglymsuﬁcédnpomamhmniaﬁﬂami the prarticardfcthaci d,
succinic acid, cetl C ac ht hal.i ¢ Tr| tro m ne

v ocht or dBvesiT s Rt solirRar SReniuPRiGiug 93 oh ool BaID e
conposi t 1@ /ns%ygﬁﬁizptbpyl nmbﬂrf]lﬂcﬂhmﬁél [ ﬁﬁth?lfcelluﬂtﬁel btgylemwcze, Pieylls (K:|pUI§l'ﬁxeﬁ0: ynmeric
exci pi ents/addi t1ves such as polyvin rroljdo

met hyl cel | ul B&¥) dr‘?é‘i“??y%ﬁ’@?al“iﬁl(f@e °Y‘é?%§$%%|ﬁ“&‘} Yy Y%’Pémf?@’{gaw E’Pi c
sugar), dex'[l{y@fbxyéiﬁyqt kaichS f)ﬁy@hylerﬁy(ginQQX édtﬂﬁs’sal.fis'lcglé| gassodlum chlonde),

2- hydr oxypr op p-cycl odextrin, droxyet hyl starch thylene gl ycol s,

pectin, sal tag%e@ ts a%%hﬁrﬁg@m:@mf%f@pts(eamwpldﬁqrmsgwham EN%? dnts,

surfactants (1&ygEN 8@(9'1)6&9&?%1&09 aSill Chen@dkoniMEBNoR G, a8 Qorbitdn\Ededs)3 Bpids
lecithin, oleic acid, benzal koni um chloride, and Sorbitan esters), |IpIdS 15

(e.g., phds pﬂqm,upbmhohm@s fajty a6ideld, speroidy fergoi hglesterol), and ghslating agests)(e.gand
chel ating aggnts). (Giné oxomble fphaldadBlic X RUPLAS msq/or%@,hm%ﬁiﬁw&ﬁt il pi ents

and/ or addl ti ves SUI t use I n m nogl ycosi de conpositions are

listed in " Rberiaminogiycosideecosipositions age Brtectin ‘Remimgtorpiide rS&teyce &1Rratiice 9f

Wi & B 5 ﬁlgdg“:_sP 52nd
ed., | ﬁ/brrgl cal ﬂéjj%ng% ls(ﬂ}gél\akﬁ%w\l/lgggs ISRIVS] Qgg?sy ﬂﬁ g‘ scl I‘Pharﬁgfsaﬂéﬁﬁggo whi (r:]h
are herein i Refoepst,aied ddy Medieal divomomics, Madele, INJ.pf189%; theddisdusienaf i on of
exci pi engs I‘%lﬁl eg hpreﬂmgp ?&é%yurrea &Péeorl de. Lecithin is a nenber of the

phosphat i'dyl chol I'ne group “o occurrlng
A presently preferred combination of excipients is lecithin and calcium chloride.

O_-l

Lecithin is a member of the phosphatidylcholine group of naturally-occurring
phospholipids that act as surfactants in mammalian (including human) lungs.
The aminoglycoside compositions useful in the practice of the invention may
25 include a dispersing agent for improving the intrinsic dispersability properties of the
aminoglycoside powders.  Suitable agents are disclosed in PCT applications
WO 95/31479, WO 96/32096, and WO 96/32149, hereby incorporated in their entirety by
reference. As described therein, suitable agents include water soluble polypeptides and
hydrophobic amino acids such as tryptophan, leucine, phenylalanine, and glycine.
30 Leucine and tri-leucine are particularly preferred for use according to this invention.
The solid state matrix formed by the aminoglycoside and excipient imparts a
stabilizing environment to the aminoglycoside. The stabilizing matrix may be crystalline,
an amorphous glass, or a mixture of both forms. Most suitable are dry powder
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phosphol i pids that act as surfactants in mammalian (including human) | ungs.
The am nogl ycosi de conpositions useful in the practice of the invention my
25 include a dispersing agent for inproving the intrinsic dispersability
properties of the am noglycoside powlers. Suitable agents are disclosed in
PCT applications WD 95/31479, WO 96/ 32096, and WD 96/ 32149, hereby
incorporated in their entirety by reference. As described therein, suitable

agents i ncl ygignpmbsy whithUbé & Rdld eFt botle SoraRd F&yﬂﬁﬁs%@&&sfde_ad?y%“aeﬂ ds such
as tryptophan, |eucine, phenyl al ani ne, and gl ycine. 30 Leucine and

tri-|euci ne igwlaans Whigha prey Sybstantially cgmerphous,s grefiaredy ghenthosto femuetiors ent i on.
The solid steaiibiting glasxtrimsitioR deniperdnires @) ainyk ywbas i34%C, aneferablyigbbenibounpart s a

tabili zi [ t h ' ide...T tabi | iz] tri b
Crystal 11 ne /SR ERrelsaely sholt sgpCad (PR oo et A SR (201 o
are dry powd E‘age'%ﬂig&gﬁafg:” ahbRRfngM G g?éf&reﬁ BB dinentO thd UdindBicBBde FOT

am nogl ycosi de ~dr owder fornul7ations which are substanti al I% anor phous,
preferred acempesiwas feompribeata phesphadipidh B ttheygolid astate tmafrixi asi disclosadpar at ur es

(Tg) above ' q‘nrggg 4 erably above
about 55C. @?g? 2/rl§£'1§ya,ll ?gé?glggit% %g%y %%egv%&?ﬁgﬁ@ggt grrgfsfeé&t?eférrper at ure.
Accordi ng to a pPefmwdedaminbgiyioside tompokitionsthayoyl prepasddcy spray dppoeg widems

56/ 26470 anqones PERPFRR ih 3 S Ph b oIBR8 sfh SRR Fyulne”
referencd. DBioactpevgbevdenns demgtildoatiode Sprapabyihg of sherayirbelyprséjeaiseldtidny spray

. Subst ant | SPTYARPYLE AR 16 ERR: o0 dsBaor e Gin s PRI Soray
dryi ng of t lHandbtoko6ditly eds KdeMastsd, Ubliro Wifep @imSbay, ilacis NYs N¥r(19%d, and in f or
Vaotors, JoniOR LY Serd5Ruat srmich e Bror b hseih s oD 07) 41833, the
contents of whi ciio afrepare) Gar RRIAEIGEside I RiufioR Yfof @baiyaltfiy abeoring PRI 6nedn

SEC

am nogl ycosi de sol utign for spray-drying according to gne 1 nbodi ment of
the i nveht i GRPOGReBNoho Py S E: |88 Cogediis sé Vi fisgled i a _
physi ol ogi cghyolegEHp aadthRbR RbIVER kuchWs Kvafks TR S rang 6f RitioAsdDe@prag-ol Ut i ONS
to be spray- dried is generally naintai ned between about 3 and 1

pref er abl y siripdisgenezpliyHnaatained,bagieeaiaboys and 49, mepterably &1tp &qwitspess seviralch pHs
may aid in pRisNbéhd) iphderddie spitySiueh Ostic Ma ﬁiﬁ”ﬁﬁﬁﬁa@ﬂ%’%ﬁ% ok %K}@i_ol?@/éﬂle; af ter

di ssol ution of powdéer within the |ung. .Tﬁe agqueous ormul ati on ma
optional | y cempaibiitygfitheinomaer sfter diss i 95| pewdes| widin he ing.h The agyegwhol s,

?r; tethgzgizoa”%ﬁﬂﬁﬁaﬁbﬁ kfay ofttHafly Sotiith baBHARCHNA. Risdble oRVRS, Bt lshogUCh as
, acetone, and the like. Representative alcohols are lower alcohols such as methanol,

ethanol, propanol, isopropanol, and the like. Aminoglycoside solutions will generally
contain aminoglycoside dissolved at a concentration from 0.05% (weight/volume) to
about 20% (weight/volume), usually from 0.4% to 5.0% (weight/volume).

25 The aminoglycoside-containing solutions are then spray dried in a conventional
spray drier, such as those available from commercial suppliers such as Niro A/S
(Denmark), Buchi (Switzerland), and the like, resulting in a stable, aminoglycoside dry
powder. Optimal conditions for spray drying the aminoglycoside solutions will vary
depending upon the formulation components, and are generally determined

30 experimentally. The gas used to spray dry the material is typically air, although inert
gases such as nitrogen or argon are also suitable. Moreover, the temperature of both the
inlet and outlet of the gas used to dry the sprayed material is such that it does not cause

deactivation of aminoglycoside in the sprayed material. Such temperatures are typically

-15-



et hanol , propanol, isopropanol, and the |Iike. Am noglycoside solutions wll
generally contain am nogl ycosi de di ssolved at a concentration from 0. 05%
(wei ght/volune) to about 20% (wei ght/volune), usually fromO0.4%to 5. 0%
(wei ght/volunme). 25 The am nogl ycosi de-cont ai ni ng sol utions are then spray
dried in a conventional spray drier, such as those available from
commercial suppliers such as Niro A/S (Denmark), Buchi (Swtzerland), and

the like, residdibf0ek n&eﬁt&@}blaﬁho@‘ AEKYE OB St UepeAGROIRHL i Rl

conditions for s t he am no c05| de solutions will var

dependi ng u@bwtt5gec fooﬁ*h?m %f%"@rwbé]é @mP%Fﬁ%FeaW’él rgesfeﬁ%nnapmaép # ned 30
experinment alp v 13 gas used to spray dry the material is typically air,

al though inert gases such as nitrogen or argon are al so suitable. Mreover,
the tenperature émitnghisosidredryi pavsiersanay den beprepired thy lyephilizgen, tvecwiny t he

sprayed %at rﬁ% gk!%g rdg;eﬁ% siyfer gx‘r?tl?c% ﬁ‘tﬁ%g&%&%ﬁ e etk 0P By @Brauve

am noglyc03| ch te eratures are typircally -15

det er m ned ehopm pn’e;nbbhdhyg, aindheumegmdbmafmulahmmmoacms enporpovdee Wi | |
range from égt%ouﬁm s§8gé%s?an§%0%§naigng9e Blle?o %gldgﬁel a%m& d@Wﬁg}g 1{)' range

f rom about m no ycos
pr epar ed by forpmirtioh i atforonthaty/gossesses uﬁprdveﬁl hagdhrg{pr@opssﬁnga@lmacubnyuca,gq gsuper

critical flui cessin h r.ns of .ev. ative.

bl endi g, oRrtarh et ped aolenisn ity SRR 67 R0 hE wiskRund Forbadhg
form | nosorsemposed an G8S partitle ApgregatesOthat ﬁadglgﬁbgit& mmggiaiferdtﬁeofam amg'b-ycom de
dry powder formul ation in a formthat (geoss

S
el mot pr SR Ay oRite Araiades e Whets s asleutsn e reedly pigken
f:CO}Nabi i ty,ba&mvﬁakitmgﬁn@;mvdeﬂmﬁpoh@ts ﬁypﬂhﬁﬁ&?idsﬂveﬁﬂﬁlﬁ)ﬁédcﬁbdd[ls;{l% ;:(r)]rrpos ed
o] i ne part]i aggr egat that is regates or aggl onerates o e
above- descrqge§ ﬁﬁlﬁ?gﬁ&gﬁgq”demwrﬁﬁﬁg@ g’r redprence. M@ﬁnﬁt‘l’f@yadbﬁegat es
are readily JbfigiEB0 dReRay Be tpidpadet] l&ﬂﬁfuﬁﬁ]@@&ﬂ&e‘i bborkgisonary
delivery, as descr?sl;edﬁ&v f eﬂ@s.e rbZtieg(%t Noa g 653 007c EJ((;‘iorgor at ed

herein by r &ieingtheanatorialssp ﬁhﬁﬂ%? seelomegates o 3pheropiFing &Pra@dﬁam& ¢Heel be
prepared by ,ggehedR! ahd @kaﬁgﬂﬁ) BOMRES WRISRINSIALES prolifictS b \deftgibdd) €. gmmerl als to

obtai n the agql oner at es eroni zing to provi de a nore spherica
Wa

aggl orer at e, VEI95/08614, ﬁgom@ra&ﬂétlmm by geferensend he sminaglyspHdrdey rodderd @iy i bed,
e.g., in W3 30 %Qmaira& OhRIeF AP er@itlieRY 10w THARBARGS : cohliffioNTd ycosi de

dry powders "are referably mai ntai ned under dry (i.e’) relatively1ow
humi dity) corrsifaptgrespraeassing; angréipagact ure, processi ng, and storage. 20

Accor ding to one enhadl PBle edEXETRh B mARYIRHAtel VH-AMEGH Rrhffyl at i on

useful in the practice of the present invention may be made according to the
emulsification/spray drying process disclosed in WO 99/16419 and WO 01/85136 cited

above. Formulations according to such embodiments are engineered to comprise dry

powder particles comprising at least 75% w/w tobramycin, preferably at least 85% w/w

25 tobramycin, 2-25% w/w of a phospholipid, preferably 8-18% w/w, and 0-5% w/w of a

metal ion such as calcium chloride. The particles of this embodiment generally have an

MMAD of from 1 micron to 5 microns, and a bulk density of greater than 0.08 g/cm3,
preferably greater than 0.12 g/cm3.

Another exemplary powdered tobramycin formulation useful in the practice of the

30 present invention may be produced by creating an emulsion containing active tobramycin,

1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC), CaCl, and perfluorooctyl bromide

(PFOB). This feedstock emulsion is then sprayed through an atomizer nozzle, producing

fine droplets. As the droplets dry, water and PFOB evaporate yielding phospholipid-
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useful in the practice of the present invention nmay be nmade according to the
enmul sification/spray drying process disclosed in WO 99/16419 and WD 01/ 85136
cited above. Formul ations according to such enbodi nents are engi neered to
conprise dry powder particles conprising at |east 75% w w tobramycin,
preferably at |east 85% w w 25 tobranycin, 2-25%w w of a phospholi pid,
preferably 8-18% ww, and 0-5% w w of a netal ion such as cal cium chloride.

The parti cl asmséfsphddical parieRd Wi pbrods Stftichud. yrh@@vsg &8s ard D IPwAendity @A dhugi Cron to

5 mcrons, and a bulk density_of greater .than 08 g/cnB, preferably

great er t harfleponsirate fayggable\aerpimamic, ehagsrisristicp (el e the sPResISRIRAECISS Ba%s ARl at i on

useful in ”Héro@?&ﬁﬁié Qfamefer i@ radBe B 88N urh Y S i) O ThER YidR Ruith@ PerRfly DY
creating an enul sion containing active tobranycin, )

1, 2- di st ear cy0- eaduess yrRagticle-1R=narisiep PRIEASH | deswatimstie) enargyCToauied fore perP9br ooct yl
brom de S(Pc'js@ensi&hi s feedstock emulsion is then sprayed through an atom zer
nozzl e, producing fine droplets. As the droplets dry, water and PFOB
evapor at e yi el di dge phryesohopawslet - (comprising cap Apieeglyeasidy aantibistie)s cant be por ous

structure. The - elﬁ?@ﬁﬂl "o cYanalal .e_favorabl e
aer odynami c 4@%@%@?&;%@???@9‘(@“&} , the sp'{?ésr?gg‘]e {;};étglg es ﬁgl\r/%hg%ls?

aer odynani c idhadedebreathitn deliverrtheipewdéred mmmoglyposidecaribjptiy . forfindation b ¢the sur f ace
porosity al,so reduces pardicle-sto-parti cQ ct 3 in ener gy
Poqui r et 1 orliesy gub PR 4 Sochn Uy Btk ol GiThe Blogel P35 ARUDIN AL

am nogl ytosi Therapaiticki 160 ilndustiahRbel, SadChtossCAr@a7Q¢ .86 .)a Cthyr pamgles of nhal er

t hat uses a jent's (.e. wungn'.s or_ani nal ', s. i L ed br o deliver
t he powder ed‘ggﬁ# 5 IRV 8 g’@aﬁﬂ?qngf‘(ﬂﬁscarf ol m%ﬁ?i%nUtsgl?%eﬁof'uﬁgé&ﬁh exanpl e
01;] a useful 5J74w,7|9@ywle75,3'20hal}ades,7$5304t9heacM®Jhic"ﬁ-p3£éﬁtsi did) étlcepotabed Kiesein ﬂi)h
Therapeutics, 150 Ipdustri.al Raoad, Sapn Carlgs, CA 94070 .S.A ). Qther
Eramalea of e Vr Mpisisred g e ion CHON WE th RvAbE SRR ) & pat
Nos. 5, 458, ldhtaine® in' 4 Pecéfiécle havinba pritiuratlélli® of 8BeOddess GaficeOprebibBa pat ent s
are incorpor.ated hgr ein VWhen adm ni stered using a device of

] y ..reference.
this type tHistehasesecer %ﬂﬂﬁ%ﬁ‘ae@ﬁﬁe fﬁgrecem&l%mwomﬁmé Pipgle 9psale MK QY| ng a

punct ur abl e hilfplerdoSizh WitdC EREMplaly heh&ds B GliREaklsy ndmbas Rificadigss wAwkage or
cartridge, where the receptacle may contain a single dosage unit or
nul ti pl e dosagjereddpses of ey pewderymedieansat are lesqribpd i §J.$-aP e NAL B &L G330 f

cavities w tigcor%gﬁtgdgeqleig%ggerg{c&dry powder mnedi cament are described in U S
Pat. No. 5,826,633, incorporated herein by reference. Al so suitable for

delivering the adiliooyitgiefr deliveangthe eminoglyeosidecpomidersidascaibed prgin are dry
20 powder inhalers of the type described, for example, in U.S. Pat. Nos. 3,906,950,
4,013,075, 4,069,819, and 4,995,385, each of which patents are incorporated herein by

reference, wherein a premeasured dose of aminoglycoside dry powder for delivery to a

subject is contained within a capsule: such as a hard gelatin capsule. The size of the
.capsule, such as 00, 0, No. 1, or No. 3 sized capsules, depends, among other factors, upon
25  the inhalation device used to administer the powders.

Other dry powder dispersion devices for pulmonarily administering
aminoglycoside dry powders include those described, for example, in EP 129985, EP
472598, EP 467172, and U.S. Pat. No. 5,522,385, each of which patents are incorporated
herein in their entirety by reference. Also suitable for delivering the aminoglycoside dry

30 powders of the invention are inhalation devices such as the Astra-Draco
"TURBUHALER". This type of device is described in detail in U.S. Pat. Nos. 4,668,218,
4,667,668, and 4,805,811, all of which are incorporated herein by reference.
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20 powder inhalers of the type described, for exanple, in U S. Pat. Nos.
3,906, 950, 4,013,075, 4,069,819, and 4,995, 385, each of which patents are

i ncorporated herein by reference, wherein a preneasured dose of

am nogl ycosi de dry powder for delivery to a subject is contained within a
capsul e, such as a hard gelatin capsule. The size of the capsule, such as
00, 0, No. 1, or No. 3 sized capsules, depends, anong other factors, upon

25 the inhal atio powder
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devi ce. For exanple a dry gowder i nhal ati on device may he 10 | paded with a
singl e cont dpsvebe loged &ithy g tiple Upie Aess camtpipgs K?géf%etfﬁ@%ﬂﬁnﬁucbﬁs &% aer osol

powder  ( coONpEPNCNGpsRlks ARt @Qﬁ}a)(éfﬁe"dn% REY thi @&eﬁgeuuaas e AR ERGE aff De

container are inhaled b hunan or ani mal subject. "Again by way of
exanpl e, 13 delpsplaveanser Gcﬂmm%mg annamyineglyqogidel artibigtich bitiwhich tagethes @on@gs@
containers ( S # HRBS 4 t hat
separately ctg%rtg%eiutﬁgiugseffeg ana{(fll Zéﬁ;g%u% fcggﬁj%y e fe?thlev nount an 15
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powder i nhaler ges the con e cont ai ners di sposed
therein, and t herTébympmazimcds;@ tréptmeni egimen tolfi the pmnapmmhwamay befdsedt i ve
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present 1T nvention nma
endobronch1al infections, particularly infections by P. aeruginosa. In this aspect of the

invention, the one or more additional agents for the treatment of endobronchial infections
may be administered during the first treatment period of aminoglycoside treatment,
during the second non-treatment period wherein no aminoglycoside antibiotic is
25  administered to the endobronchial system of the patient, or during both the first and
second treatment periods. In one embodiment of this aspect of the invention, the one or
more additional agents for the treatment of endobronchial infections is adminitered
during the second non-treatment period wherein no aminoglycoside antibiotic is
administered to the endobronchial system of the patient. Suitable additional agents for
30 the treatment of endobronchial infections include, for example, non-aminoglycoside
antiinfective agents, such as monobactam, #-lactam, macrolide, fluoroquinolone and/or
glycopeptide antibiotic compounds. For example, the non-aminoglycoside antiinfective

agent may be aztreonam.
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20 alone or in conbination with one or nore additional agents for the
treatnment of endobronchial infections, particularly infections by P.
aeruginosa. In this aspect of the invention, the one or nore additional
agents for the treatnment of endobronchial infections nmay be adm nistered
during the first treatnment period of am noglycoside treatnment, during the
second non-treatnent period wherein no am noglycoside antibiotic is 25

adm ni stered to e RREARISNED)AS BY pévRIRAf antiflpI R84S MtibiGtc FMHkliARnbOt h the
first and second treatnent periods. In one enbodi ment of this aspect of the
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defi ned &boEor example.dferd 50 M dy puwdersoniainipg #2 Gorsule nlared inte an pfialaon j s t hen
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by vacuum fromthe device, where It i's captured on a tare er attached

to the devi c¥ mgwiippydesca.a thred fiien andeseribeg ebaver themthe FI2 dotibe drshpowder t er
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130 mg of a dry powder aminoglycoside antibiotic together with instructions for

administration of a dosage to the endobronchial system of the patient using a dry powder
inhalation device one to three times a day for a first treatment period of 20 to 36 days. In
this aspect of the invention, the instructions may further provide that the first treatment
25 period may be followed by a second non-treatment period wherein no aminoglycoside
antibiotic is administered to the endobronchial system of the patient, and that the cycle of
the first treatment period of aminoglycoside treatment followed by the second non-
treatment period wherein no aminoglycoside antibiotic is administered to the
endobronchial system of the patient may be repeated two or more times until the desired
30 antibacterial effect is obtained, substantially as described herein. In the kits of the
invention, the one or more doses may be contained in a single container as a single unit
dose, or it may be ciivided into multiple containers or units doses for sequential
administration, depending of the inhalation device used for delivery of the antibiotic. For
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In yet other aspects, the invention provides for kits for use in the
treatnment of 20 endobronchial infections in a patient, the kits conprising
one or nore doses of from90 to 130 ng of a dry powder am nogl ycoside
antibiotic together with instructions for admnistration of a dosage to the
endobronchi al system of the patient using a dry powder inhalation device
one to three tines a day for a first treatnent period of 20 to 36 days. In
this aspect egdmplé)ehd dtvsiibted dosage of Mbinbdledoside antibioticlmiyt Bredividédintdigvot hat t he
first treatnent 25 rlod nal)éﬁrtlﬁfollo d hy a second non- tréfe%hge&nt peri od
wherei n no ¥hikapt §|néR§eP‘§ 20by Brsedo fize urihAosrsind ep mgre efe B¥onchi al
system of t gt H@Jekeﬁi onePraprebcntitivd Hﬁbdaﬁﬁén@t&flqtstoh%ethﬁ&hoﬁ cédin@bdagier i od of
am nogl ycosi de treatnment followed by the second nop- treat rrent Serl od

wherein no & aBdstEgen Gﬁl%ﬁgmfé‘?‘?@nﬂ%ﬂ Gatermined ay fep-base Misight nchi al
SySt em of e BALHEDE clRkDSS YA Che WRxchl) IFRICE biaPSchipll Lot imwgesi T ed 30

anti bacteri al ect i s obtained, substantial y as described herein. In the

kits of thecanshl?%ﬁtﬁlwlg}tth‘éf%ﬂ&ertohmléﬂdm bagyeneapeBnt ai ned in a single
container as a sygkfo ge atiBRE mefl] il gﬂeoegt' Hb&eHov Rberbihiedl R4S

containers or units doses for sequeritl m nistration, depEndl ng of the

i nhal ati on @wﬁw@seﬂeﬁtmU@Bhw&lwtbﬁcmﬁmeémmt&elmvenﬁm -19 exanple, the
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preferadly four unit HmpaahMaﬂTobmmy@um@nlﬁaﬂﬁhahuenﬁfﬂi) ment the kits of

the i nvention cont dosa nistr | on of 1 anmycin
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illustrate R é‘g% {aﬁ%%lﬁ@ ﬁ?@ﬁs’frﬁ{ ggp O@hatlﬁﬁ%%%%lghmgﬁu on, but
Shg”' d not ba\cl\hemna?dsﬁdedd%ﬁilrhte ied tHeh eadiédly nthie eatedE A4l ETHe ﬂéaulﬁngna@%t i on of
To rarryC| n Powder for a TP ra I n.su pawder
conposi tiPon HSEETFPR S, tﬁaﬂb"&z’t"ojl %@(ﬁgﬁho{%ﬁ%ﬁﬂ‘) B?%&@d@%‘%}/ét“&’l | e Wt er
for 1rrigat pefubodéty) bfo&uH@QPﬂﬂB)ab@‘ﬂﬁntMe&Qﬁo se| mﬂéf ystRd LipRnperature
(about 80 Q) of disteroyl, atl d IchoI i ne fYDSP and cal cium

chl ori de di Hisaersipn vpdes n@lﬁ@ﬁ tﬁ@ Keamp tw@@éﬁsﬂtmsé’ﬁ%mww lipid

15 di sper si @RuisfnMNs tRsled For2sh laﬂi&ﬁ&hll”lb 3fin Tat o9, dob alpaui$6danbd In & 8, 000
romfor 5 mn. Perfluorooctyl brom de (PFOB) hen added dr opw se (15

m/mn) to UA&aTurax grodyrespdrpRlpts in dhelayicron-sizh ganng\f tTlobrapyginagpifpte; is thans
conpl et ot hQskiwdlih G obfifdut Pial@bEthe emulsion and the resulting dispersion is used as

the feedstock for spray drying. The feedstock is then spray dried to obtain a dry powder
formulation having the composition set forth in Table 1 below.

Table 1. TPI Formulation.
Component Amount
Tobramycin 63.1 % w/w
Sulfate 21.9 % wiw
DSPC 14.02 % wiw
CaCl, 0.98 wiw
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emulsion is mxed for an additional 10 min at 10,000 rpm Enmulsification in
the UtraTurrax produces droplets in the mcron-size range. Tobranycin
sulfate is then 20 dissolved in the continuous phase of the enul sion and the
resulting dispersion is used as the feedstock for spray drying. The
feedstock is then spray dried to obtain a dry powder fornulation having the
conposition set forth in Table 1 below. Table 1. TPl Fornul ation. Conponent
Anmount  Tobr anyci %%, . -9 9. 02 0 Cadl 2
0,98 W - 20 i Kofleld st b e Shund iuih i o iive Binfily (EM0Y 2

rel ati ve hurb%iang aibddwetlGo equilitratederrid mibhtosyentl then Sled ihfoW2dHRMEapstBs i nut es,

and then fill i. nt 0 C | . fihI Laght of 50 ng (27 ng of
t obramycin & V‘r’eéé‘ Bgﬁ?yg%m%gﬁ?u{f Sea%]‘g%%l\yﬁ%ép?%%' Exanpl e describes a
clinical study that denonstrates that single dose admnistration of a

t obramyci_n dry powder conposition of %leg tion results in a nore
effici enl5 delivery of tobranycin than rstration of a tobranycin

sol gti on, whil edTlﬁlaiEﬁaﬁiﬁIci 8@0135&14 &ﬁnibﬂbft@d}igﬂiaﬂ dadnaﬁs&gleokhdi&ﬁiﬁgts .doﬂef) 8/|er al |
St udy Design . and Plan The stu was desi gned. as random zed, .open-| abel ,
Sequent | al - CORBITAGRA A OrYAR (3 PPue: COPROTIONGS 0 InVFOLeh BSUSIBERDTF o uay.

In each sequetidnfldelRRObE tobfdd3icRCthan Wainthistrafétd 6T Z66kainficid s3luliof,akvhil t O
receive either a single dose of Tobranycin Powder for Inhalation (TPIl)

adni ni st er edaiisinige similantobramyein Pharmacqkioetss. Ther apeuti cs, San Carlos, 15 CA,
USA), aggording b@er&lh&u%ﬁiaﬁ@ saregul e shown bel ow, or a single dose of 300
mg Tobramycin Solution Tor Tnhalation (TOBlI), aerosolized by a PART LC
PLUSTM j et  nebulThe grdywehdesigned/ps pirandomizedrnmerrtabgh sesuprtisbeddiort, &Pect s were
allowed to LE e1d t I C b the: TP

treat nent co oroiule%ro ieGe(ygg daB teeerQ% Sg% bgngcg%at&gﬁggmﬁggﬁt’t%ﬁeﬁ?%m ttee
(DMC) of al Irandpmivednin - heatipetet reegiveeeither @ \singles dgsars) TobramygirhBewdes féret y

results of t t d, if ' r ' iteria
.t -
woro ot PLBTERH) SRR ol 2R Sl Nk DEroptel PO
experi enide &A,|EH amoddfto dheadasing schedule shown below, or a single dose of 300 mg
Tobramycin Solution for Inhalation (TOBI), aerosolized by a PARI LC PLUS™ jet
nebulizer with a DeVilbiss PulmoAide™ compressor. Subjects were allowed to

participate in one cohort only.
Escalation to the next TPI treatment cohort proceeded after review by a Data
20  Monitoring Committee (DMC) of all treatment-emergent adverse events (AEs) and other
safety results of the completed cohort and if neither of the following criteria were met:
Three or more subjects within a cohort treated with TPI experience at least a 20% relative
decline in FEV; within 30 minutes after the end of dosing; any TPI-dosed subject
experienced a study drug-related Serious Adverse Event (SAE).
25 Experimental Treatment
A single dose of TPI was administered using the T-326 Inhaler:
Cobort 1: Two capsules of TPI (14 mg dosage strength of tobramycin as
free base per capsule ("dosage strength"))
Cohort 2: Four capsules of TPI (14 mg dosage strength)
30 Cobhort 3: Two capsules of TPI (28 mg dosage strength)
Cohort 4: Four capsules of TPI (28 mg dosage strength)
Cohort 5: Three capsules of TPI (28 mg dosage strength)
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decline in FEVI within 30 m nutes after the end of dosing; any TPI-dosed
subj ect experienced a study drug-related Serious Adverse Event (SAE). 25
Experimental Treatnent A single dose of TPl was adm ni stered using the T-326
| nhal er: Cohort 1: Two capsules of TPl (14 ng dosage strength of tobranycin
as free base per capsule ("dosage strength")) Cohort 2: Four capsul es of
TPl (14 ng dosage strength) 30 Cohort 3: Two capsules of TPl (28 ng dosage
strength) Cohor toofiol TOMEm&GRPSUl s of TPl (28 ng dosage strength) Cohort 5:
Three capsul es of TP éz dosage strength) -21 Control Treatnent A

singl e dose of T@Blingk d3e0f AHBS ahi00[me/& odr [preservative fiee tobsimyniny 60 meld ny/ n_

bor osol | zed By T AR of WA Rl s ol SR PEOD) febolidting,

conpr essor . FARJLG RLIGDjesnebubizer with & DeVilbissRitlm6Aide sorgpressonge with a confirnmed
di agnosi s of cysti i.Qr.osi r-andom ze ty F 0 Lhe study.
Each coh§rt r andyﬁﬁ(z) gé s%gc%séfoij& g%ts&%%t%%gggﬁérc%n%diﬁ %@%]5%8# %S % the

TOBI ar m f orfibeosisofCGl)) veere ifademizpd atds trgpped incthéistutly. Habh ectiost medenizalr Eened f or

eligibility 7.t a prior.to styd r 10 mnistration. Subjects
ner o oval uacbiefy o BRI Hm A #opBietin e bR s AL la fiecs' e
concentrati @gborat predose, at 30 mnutes, and at 1, 2, 4, 8, and 12 hours
after the single_dose of study drug was,adm ni stered under superyvision. A
7-day ( 2 days) PHPPGWYEe $Freehad s chabiliticted Shi e, 8195 o0 P4 Ve Dosi gn.

I ncl udi ng Chgh@fsttiorf: ols warOsRludfed Tdi@a@t?r!aﬂ@fdt sPHiG QR sdFRdSobr@nfc this
study was the general satety and  tolerability of the experinental

treatment. TonsEtations alguredose.ahPQ minpesofnd atd, 3:4 8. padhHohewnelies fhesttedse was
chosen to mapldbZeuA Y W%mh@k&dtxﬂﬁer@ﬁ%iﬁﬁnwb-d%} (iegtdggs?tfolﬁmﬁp The
active concurrent control for this study was 300 ng/5 nL T del i vered by
20 a PART LCisitiwss cpeducigdbul i zer driven by a DeVil bi ss Pul nbAi de conpressor.

TOBI is indicat %usu°{‘£f°8t°?§m r fuddd | skbEc .uu @sdys Patients with P.

aerugi nosa. | ncl pul ati on
15 The primary outcome measure for this study was the general safety and

tolerability of the experimental treatment. To better assess this outcome, a 3:1

randomization scheme was chosen to maximize enrollment into the experimental
treatment arm.
The active concurrent control for this study was 300 mg/5 mL TOBI delivered by
20 aPARILC PLUS jet nebulizer driven by a DeVilbiss PulmoAide compressor. TOBI is
indicated for the management of cystic fibrosis patients with P. aeruginosa.
Inclusion Criteria for Selection of Study Population
Subjects were eligible to participate in the study if they met all of the following

inclusion criteria.
25 e Provide written informed consent and HIPAA authorization prior to the
performance of any study-related procedure.
e Male and female subjects > 6 years of age at the time of screening,.
o Diagnosis of cystic fibrosis (CF) with documented sweat chloride > 60 meq/L
by quantitative pilocarpine iontophoresis test (QPIT) and/or genotype with
30 two identifiable mutations consistent with CF, accompanied by one or more

clinical features consistent with CF.
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Subj ects were eligible to participate in the study if they nmet all of the
followng inclusion criteria. 25 Provide witten infornmed consent and

Hl PAA aut horization prior to the performance of any study-rel ated
procedure. WMale and femal e subjects z 6 years of age at the tine of
screening. Diagnosis of cystic fibrosis (CF) with docunented sweat chloride
z 60 neg/L by quantitative pilocarpine iontophoresis test (QPIT) and/or
genotype with 3 t lggqar conpani ed
by one or nore gl :P)r%fl)fga @Eg%dﬁggté@%rg‘#g?t%%gf%Qﬁ%ﬁ%g&t@ e%gl e

subj ects who are >A regatjvsaserymafregigecydest.nBrxuiilyastivetemhles ohehildbeating ageA

negative serum pre §§é t.d s of chil dbearing age
must agree to use con agg(g 5|teocﬁ u%ﬁhﬁtl%%&sl%/%é{; ipe%)cl?od Able to
expectorate sputeumAdiriplegmscoratcpriwarsmplss ofr€ovhmiard. 40% of pr edi ct ed val ue

(cal cul at.ed usin uat.i S&E‘a ender . a .an t)

Able to éorrpl y qut ﬁggd%%g( O?(S)Eegf"?enr'& ?eag%%?eg &ﬁﬁ?sgﬁlg’ﬁvug?s q%n the
opi nion of the i nvg&tdegag@andhigm)l usion Criteria for Selection of St udy
Subj ects 10 Subjec wer e d fro art|C|pat|ng in the study if they
met any of the tﬁ/\tif’ﬁﬁméi %‘?ﬁé’ﬁ’ %“‘P{nt“g WeReRSAG i ni stration of inhal ed or

i ntravenous am no @Mﬁﬂﬂﬂ@%ﬂtﬁdﬂpm&fbfd&ﬁﬁves@gﬁ&r to study drug
adm ni strati on and throug(hout the Sstud er| d Adm ni stration of any

i nvesti gati onal glectian of Sy St 0 study 15 drug

adm ni stjpat i on asucbjéctsr Abt8 NebudddNors tprrik éﬂﬁ‘dg RGthe sty ey ik 1Y 0Plthd OOP
ru

diuretics within 7 days prior to study adm ni stration and t hroughout
the study pdelioging exclopignestelia npre than 60 cc at any tine within 30 days

prior to study dgugangdeidibs df3hhaRR o@ﬁtra%ﬂ&ﬂ”arbﬁ(%@&co@fdess%&xﬁm& days

hypersensitivity to am nogl ycosi des or 1 nhal biotics Ser um

creatinine 2 ng/dl poertasiudy dperinistrefionand throngheut therstugy patiotor mal  uri ne
anal ysi s defined o 2 dhiniSfatigh %?Wm%s@éa‘ﬁbﬁ&l‘ li:tjea@cment within 14 days prior to study

15 drug administration and throughout the study period.
e Administration of loop diuretics within 7 days prior to study drug
administration and throughout the study period.

o Hemoptysis more than 60 cc at any time within 30 days prior to study drug
administration.
20 o Known local or systemic hypersensitivity to aminoglycosides or inhaled
 antibiofics.
e Serum creatinine 2 mg/dl or more, BUN 40 mg/dl or more, or an abnormal
urine analysis defined as 2+ or greater proteinuria.
Removal of Subjects from Therapy or Assessment
25 Subjects or their parents or legal guardians could withdraw their consent to
participate in the study at any time without prejudice. The investigator could withdraw a
subject if, in his or her clinical judgment, it was in the best interest of the subject or if the
subject could not comply with the protocol. Whenever possible, the tests and evaluations
listed for the termination visit were carried out.
30 If a subject failed to return for the necessary visits, an effort was to be made to
determine the reason(s). This information was to be recorded on the appropriate case
report form (CRF).
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Renoval of Subiects from Therapy or Assessnent 25 Subjects or their parents
or legal guardians could withdraw their consent to participate in the study
at any time without prejudice. The investigator could withdraw a subject

if, in his or her clinical judgnment, it was in the best interest of the
subject or if the subject could not conply with the protocol. Wenever
possi ble, the tests and evaluations |isted for the termnation visit were
carried out. 30 [W=To i Bt I 3 S Lsits, an
effort was to beﬂ%&%&%ﬁgk éec%sfe?v*r# ngmt g?‘?&‘ls&%ﬂ%@?’f M‘Ilﬁ?‘gq%ﬁl?oﬁ%% }(’g% was to
be recor dedrephctdieAny pandpmized subjest avho vafhdrew dftsr dosiGRMps not2@plReedd oltiezed

subj ects wh it M l aced. Any
random zed geu jnetg{j&%%ﬁ?%%?]gﬁ% %ﬁq&%g’%ﬂggdsg%gg &raﬁ?%\%é?mﬁ@e reason
for w t hdr aveabona fool wiithdrawal werotlassificd ds follaivs:wer e t o be recorded on the CRF.
The reagons for. WAEQetzrlreae\(\,aIIlt, were classified as follows: 5 Adverse event;

Pr ot ocol “vi ol ati on; ost™ o fol | ow up; Wthdrawal of consent; Deat h; 10
| nappropri at e ens oPtoteenl violatiokdim ni strati ve reason; Qher, not specified
above. Treatnents égm'fghster_ed Up to 80 subjects were random zed and
treated. Each subj BRERIAVVBY a single 15 dose of either the control

treat ment or thes exp@diad@Ndfabndenteat ment as |isted bel ow. Experinental
Treatment: Adm nistered using the T-326 I nhaler Cohort 1. Two capsul es of
TPl (14 ny dosag® Pe#Bngth) Cohort 2: Four capsules of TPl (14 ng dosage
strengthp Cohord Rapgdptisddesllngsi;0f TPl (28 ng dosage strength) 20 Cohort
4: Four capsules of TPl (28 ng dosage strength) Cohort 5: Three capsul es of
TPl (28 ny dosagt Afméngiatye e@9ht rol Treat ment TOBI at 300 nmg/5 nil

[preservative freeouPrngidpedifledibov®/ M. (excipient 5 ni
Treatments Administered

Up to 80 subjects were randomized and treated. Each subject received a single
15  dose of either the control treatment or the experimental treatment as listed below.

Experimental Treatment: Administered using the T-326 Inhaler

Cohort 1: Two capsules of TPI (14 mg dosage strength)

Cohbrt 2: Four capsules of TPI (14 mg dosage strength)

Cohort 3: Two capsules of TPI (28 mg dosage strength)

20 | Cohort 4: Four capsules of TPI (28 mg dosage strength)
Cohort 5: Three capsules of TPI (28 mg dosage strength)
Control Treatment

TOBI at 300 mg/5 mL [preservative free tobramycin 60 mg/mL (excipient 5 mL
of 1/4 normal saline adjusted to a pH of 6.0 + 0.5)] aerosolized by a PARI LC PLUS jet
25  nebulizer with a DeVilbiss PulmoAide compressor.
Investigational Product Characteristics

TPI used in this study is a dry powder formulation of tobramycin and two
excipients: 1,2 distearoyl-sn-glycero-3-phosphocholine (DSPC) and calcium chloride
(CaCly). TPI was filled into individual size 2-hydroxyproplymethylcellulose (HPMC)

30 capsules containing either 25 mg or 50 mg of powder. Two dosage strengths of
tobramycin powder were used in the present study: 14 mg tobramycin per capsule and

28 mg tobramycin per capsule.
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of 1/4 normal saline adjusted to a pHof 6.0 f 0.5)] aerosolized by a PART
LC PLUS jet 25 nebulizer with a DeVil biss Pul nobAi de conpressor.

| nvesti gational Product Characteristics TPl used in this study is a dry
powder fornmul ation of tobranycin and two excipients: 1,2

di st ear oyl - sn-gl ycer o- 3- phosphochol i ne (DSPC) and cal cium chloride (Cad 2).
TPI was filled into individual size 2-hydroxyproplynethylcellul ose (HPMC) 30
capsul es cont ai nrgg®iTBRMmyéa Wutﬁih 1of Iﬁmla‘ﬂfm Q(Ytﬂﬁg/s MlsdQ%?&ﬂ’e Sbhengt hs of
tobranyci n powder were useg in the present stud t obranycin per
capsul e and Py®genigy RTQSBYVaWcﬁ'W aibiotie prepared foxzavros@\w@m) TFoph ay ef sudsol ut i on

for Inhalati ghngnsrrg A de5.bs B DAim RULBIS M Grenl SRRF RL 1 Ve-free
anti biotic prepared for eros fza?{ldon cﬁ) ﬁ}ir_n o*ﬁost ugffl y rug contains 60
nmy t obr anyciimeckion, p ©8+Mp. sodi um chl ori de in sterile water for injection,

pH 6.0 .5. 5 Dntec im0 stration Subjects randonmi zed to the

contr ol 'gr eat nent T Oglgl\‘q/%(ﬁ'zsdlg OHf TOBI (r) Tobranycin Sol ution for

| nhal ati on at GOSntgéqtﬂ_ran'ﬂﬁjﬁizéd)toT&brm;mh treSaentt r@mvécbr300|mg1a>lfa'f®m@ vvas

Pul oA do. carpraRe Silibatof itk oL Sy oty OB NSk Sy T3, 10

| nhal ati on \isilasiop plas shhifistefed ¢osabReS ivitl a RPARIALE BPLUS jet @BBulizgr a]id)DleHﬂMeu n

Solution for . Inh ion. | es .0 ru r V|ded in a
Foi I pouch. PARIG Lo adhs DOHHF dbyoee Lol Poprrifin Sl Hhr o ni ng

two 5- myjoanmshalaEisn &fas sﬁpwh!d d¥ H GomiRfiah k@pide 8f TOBI® MjobehfcinrBdhtdnawent t hat

there was acci dental spil])age of the study nEdIC%%IOH urlng reparation

and set - up Jrhafatign. nEW9I5|‘EIeF‘mH?}HeSd€ISY“95éF’9‘g§X?§°c@HY1d &P AR zed to

the experi negt dlas b kB fefHéEE stﬁ@cﬁ'fé(&?o@h%bﬂtﬂhﬁ @Q§$xﬁﬁ,aﬁ_1$bule§6f'¥ﬁid§tdhfgg of two
or four capsul es of ng dosage strength or two, three, or four capsules
4t

of 28 ny doé’ﬁgé’f@ﬂ‘#‘érﬁgt jetpin eV&EFn‘ih?ﬁ thergrwas aceideniplj willage Wf Aheastydyzne
| nhal er.  TRletamsithGtg g@bﬁa%%egeau oPthgﬁ iSerfaRll HelWeARPGEM, Moi St ur e- pr oof

contai ner and were to admnistered wthin 30 mnutés of opening the
cont ai nelS. For c8wectssrandonsizedzin dhexxperimepta Geasment Fe@2Gd jarsingledosdef Tle was to

b dt t F t d 5,
the T-826 1 SAARCTE SEURE R, B8 EufRSP B RFL Suidh Lfipn S e WOE 0 e
adni ni st er eetapsuh_eoi_éifibngdqstagmstr‘éngﬁ.GTPhMlaémmlswecbtotsobjb@s vised-326 Inlmbgsl et e t he
single dose ’I’P%ggﬂsﬁless \t’vgr%tséa%?i i;x%rdo%]g %o?l-\gr%{}ﬁ)eﬁ} r%bisture-proof container and were to

be administered within 30 minutes of opening the container. For cohorts 1, 2, and 3, only
20  one T-326 Inhaler device was to be used to complete the single dose administration. For

cohorts 4 and 5, the T-326 Inhaler device was to be replaced after the second capsule was
administered; therefore, two T-326 Inhalers were to be used to complete the single dose
administration for these cohorts.
Detailed instructions on the preparation and use of both the control and
25  experimental treatment were provided to research staff at the study sites.
Method of Assigning Subjects to Treatment Groups
Eligible subjects were randomly assigned in a 3:1 ratio to either the experimental
or control treatment group. Once the investigator or research coordinator confirmed that
the subject met eligibility criteria, staff completed a randomization worksheet for the
30 subject and received a subject number and treatment assignment via an Interactive Voice
Response System (IVRS).
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Detailed instructions on the preparation and use of both the control and 25
experinental treatnent were provided to research staff at the study sites.
Met hod of Assigning Subjects to Treatnent G oups Eligible subjects were
randomy assigned in a 3:1 ratio to either the experinental or control
treatment group. Once the investigator or research coordinator confirmnmed
that the subject met eligibility criteria, staff conpleted a random zation

Rssi gnnent vi a akt RCEFELE e M5 58 T WY Siichedb &8 Bl MRt pBRfsd 166 [he'
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random zed, 60&3% e(' ?‘g’ %t a&ﬂ rg@t ment (12 subjects in each cohort)
and 20 to t KOl GRERERt (¢ PUDMCHEMEACh 50RO ect's in each cohort). Sel ection of
Doses Used in th elSitiéd fﬁos-EEledlqﬁﬂ'lefSMdthe control treatnent was the
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j et nebulizer/DeVil biss Pul npAi de conpressor was estinmated to be 11.7% of

t he nebul i z@pdgling theTsystepic, hlogyatlability i £he) 3Qxme goseopf OB Weliversd  vip the
concentrati @ARfrd B2 UR0R: FEbulitB/DAYBRS quopb@éwmﬂsree& wa@eétﬁﬁatéanto pas 1.0 f

0.58 g/, suggesting a w de range of deposition. The dose for the

exper i nent alllf7Vef nbptochplized viipsor Thrimenp| andagigndaeds deviation of ribe semmy

t obr anycjgn/ Vet gt 28 ny
tobrarrygll n/ %g%s%u diron gthggpe %I on gﬂ%rofée%éﬁbgfge se&# or gchoait ect

Subj ect s Wersegggstmgmvadsiangﬂdddwéloof ei ther 300 ng TOBI (r) Tobranyci n
Solution for In gg{ i ng of
two or four capsltijl eg&%?&%xﬁg sage ei;iltevr?,légst %r?o%?ﬁ“PPf:e{p%ﬁés&?l ur
capsul es of 12&agnoldosyigcapsule ngyt kwo, Tthesee or viasr el reepsutes c¢ontaming 28Im@ timng
of dosing |3 reI at i oan o nmeal s. 20 Blinding The study was an open-| abel
clinical éﬂ/'fé’ ‘The use of two different delivery systens nmakes
bl i ndi nngof the ‘SélecaioﬁedenLﬂg\dﬂDogef@ﬁ ubjeed . Prior and Concomitant

Therany Addi 1 ongl, SupRor Ll ve . \IS. Y. WPSna Vb M tEhR T dudssokdRRse W L

standard for Inhalation at 60 mg/mL or a single dose of TPI consisting of two or four capsules of
14 mg dosage strength, or two, three, or four capsules of 28 mg dosage strength. There
was no restriction on the timing of dosing in relation to meals.
20 Blinding

The study was an open-label clinical investigation. The use of two different
delivery systems makes blinding of the treatment identity impractical.
Prior and Concomitant Therapy '

Additional supportive therapy was administered in accordance with standard

25 practice at each study site. Medications listed in the exclusion criteria were not
administered to the subject from the time of screening through the follow-up visit.

Subjects were allowed to use bronchodilators before taking the study drug.

Bronchodilators were administered only to -subjects who routinely used bronchodilators

for clinical therapy. Routine use is defined as once or more daily for two weeks prior to

30 screening. Subjects on short-acting bronchodilators were administered the medication 15

to 60 minutes prior to the initiation of the study drug. Subjects on long-acting

bronchodilators took the medication as prescribed in the preceding 24 hours.
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25 practice at each study site. Medications listed in the exclusion criteria
were not admnistered to the subject fromthe tinme of screening through the
followup visit. Subjects were allowed to use bronchodil ators before taking
the study drug. Bronchodilators were adm nistered only to subjects who
routinely used bronchodilators for clinical therapy. Routine use is defined
as once or nore daily for two weeks prior to 30 screening. Subjects on

short-acting bro 0,
m nutes prior to %‘g |n|%¥ <to ?onégtl&? Elt%%{tgdru %oﬁgfg%noglgcgsﬁong acting
br onchodi | ataoy $nvestigatiorak tnememamthm Hsdmmr ith sthdy rﬂrugtedlpnmmmgndm hour s.
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CRF. Total shtbtedptih,Uer Ay NinS ktody idaiy addRiswaon’ ey d@drded drehe Js&n&our ce
docunent ati on and CRF. Each subgalect (or parent | egal guardi an

appr opr i at eylogumentadon gpd (RE. ¢ fatal strdie dpug pdppiststiay iteredWas feF‘Pré?fi PARF med

consent, 1ol NGhed MPukibRADdnAME BRFI zation, and the subject assented (if
approprlate) to participate in the study bef ore any stuctlge rel ated

procedures were t swbiesd). (of rpessit/legalt snardiane o SRRIGPTAI)] Bt ithe sareypEithe 1. seven
to nine dayg, vtébg%t gfo% H@¥ribteh Yﬂféz‘zrled %tnséﬁtuﬁuu@lhg@uﬁﬂm At libatoh Ofhd the

determ ne el or enrol | ment I'nvestigators revi ewed and recor ded
subj ects' r @ulmqmssemdl(cfaappmpg@te} {0, partieipasel mghehtt‘sdmrbyfor@tan)c gruderalatefl sease

and ot her %{&c\%\gﬁ&twérgﬁ&ﬂ &)r%v%gﬁ&t&% ¥% 8% Sibidds a%x?ﬁ?h&ggl é%tﬁg%f or e

i nhal ed dry useran nhal rotic use w
screeni nig, dmfd»re dayrlr Enisit Z)BUIdE arugoauisnizistohtioin gp alpieemn@ rligibitity for esuotlmam ng. 20

I nvesti gat o s h tion .of £cl s,
i ncl udi ng neaegt?aors &?%ﬂ,% %{%@%d%psug e ghtglgv anlglle th%llsm gnﬁ%lu {“3 i gns
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20 Investigators performed a screening physical examination of subjects, including
measures of height, body weight, and vital signs. Vital signs included heart rate,
respiratory rate, oral temperature, and sitting arterial blood pressure. Heart rate and
respiratory rate were taken for | minute after the subject had rested for at least
10 minutes. Blood pressures were measured while the subject was seated after resting for

25  atleast 10 minutes.

All subjects whose regular medication regimen included routine use of short-
acting bronchodilators for clinical therapy at least once or more daily for two weeks prior
to screening were administered a bronchodilator 15 to 30 minutes before a screening
spirometry test and 15 to 60 minutes before study drug administration. Subjects on long-

30 acting bronchodilators took the medication as prescribed within 24 hours before study
drug.

Subjects completed a routine spirometry test according to the 1994 American

Thoracic Society guidelines to measure forced expiratory volume in 1 second (FEV)),
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25 at least 10 mnutes. Al subjects whose regular nedication reginen

i ncl uded routine use of short- acting bronchodilators for clinical therapy
at | east once or nore daily for two weeks prior to screening were

adm ni stered a bronchodilator 15 to 30 mi nutes before a screening

spironetry test and 15 to 60 m nutes before study drug adm nistration.

Subj ects on long 30 acting bronchodilators took the nedication as prescribed
within 24 h -1 Suhi OHimzne \Spj rometry
est accor driet 35 Rafel FYc), Al hia gl 2t GRRIGRY Boucrl HERISIY [ onour o
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subj ects who were Eaé e rﬁ]agr ol der or .who hg%hreached e archeaﬁrovi ded a
urine sanpl &L bﬁgﬁ@? deachefymengrehe frowidesh2, upne sURRle dOTPIPENANSY s on
and excl usi qgtirgqui renents were eligible to 10 participate in the study and
were random zed to.trea man_tﬁ as. descri be t he protocol. Random zed

i
subj ects were toSHRIgY Whe satished @} mgfusiory ap e@ﬂwysre uirements yets ¢lighle {0, ecei ve

study  tyoeatyaRidipatd sl tHe! sty "B bwefetandoRflzdarto GRStHERS as Aésciibadl ih the pro®EAl! €
adm ni stration_of day 1 study treatnents, all random zed subjects_ conpleted

predose pr od@adamzed iR Were o Trinel tohe elinigbior kdays lagen Ayigb2)itp recqixe Hudie| i ne

synpt ons, CchangRni Ad GORERALERRY vid&laRi €S, and neasurenent of vital signs.
| nvestigators perforned a repeaP physi cal exam nation if any of the body

systems were abAbvinl 2.aheforel admisistratipn sof iyt 1 sy taeetmenteealll gdemized t he
subj ect had st bRl Yredsdt Gftbde ﬁ»ggztwﬁmﬂ&uaea Deakhistat éﬁange{) gt he

time of screening. e urine di'pstick’test for proternuria was 1
r epeat edlShefeseling sgnptoms,i changedis econgomitantztherepiess end megaswementnof ivigali signsy 20 and

hemat ol ogy . t.ed.:l QQRE! l. i tigators
per f or med a‘ﬁ%{e%ﬁ(%‘go%@g%fbg%ﬁ%% ?‘5’%%6@9 Sl%aggge. 0 @ﬁrﬁf %@gﬁ P‘g{lg’gﬁ ] \él% %' usual

short - act i ngbndsmalnedub didicellyr significasipat! scomhing)oraifi dhe sibijeet thed apgrdlinicallyd sput um
sanpl es for spggu?fjcgtﬁ%hantggl%{ RAINE SR8 B33 Ee time of screening. The urine dipstick test for

proteinuria was to be repeated before dosing, if trace or 1+ at screening; serum chemistry

20 and hematology were also to be repeated if abnormal at screening. Investigators
performed a predose spirometry test (15 to 30 minutes after subjects' usual short-acting
bronchodilator, if applicable) and collected serum and sputum samples for predose
tobramycin assays.

Before administration of study treatments, TPI subjects currently using a short-

25  acting bronchodilator either reghlarly or on demand could be pretreated with their short-
acting bronchodilator at the discretion of the investigator. Subjects not currently using a
short-acting bronchodilator could be pretreated with one if they had a 10% or greater
relative decline in FEV; between the screening and pre-dose pulmonary function tests.
Relative percent change from screening in FEV, was calculated as follows.

30 o Relative % FEV; change from screening

o =[(predose FEV, —screening FEV)/screening FEV,] x 100

28-



Bef ore adm ni stration of study treatnents, TPl subjects currently using a
short- 25 acting bronchodilator either regularly or on demand coul d be
pretreated with their short- acting bronchodilator at the discretion of the
i nvestigator: Subjects not currently using a short-acting bronchodil at or
could be pretreated with one if they had a 10% or greater relative decline
in FEVI between the screening and pre-dose pul nonary function tests.
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with 30 nL of nor.ma saline,. gargl e or 5 10 seconds,. a expectorate
the rinse; t‘i‘?fngﬁp{’%%dyp‘ﬁ%%%ﬁ‘f“g“%g’g’ suBigpts B??‘Féghefrﬁ?%gmt‘?”ﬁb%o mgl?gf’

remai ned at s, girglell Gort PtoCIONGRERNS, 28@ bReytoRtdaBS HRNR] thid Miise brocbdié wvaaf ter 15

the start of admnistration of study treatnents. Subjects were then
di schar ged fRegfFmeddhreeimes ¢ and schedul ed to return to the clinic for visit

3 fol low up on d@ypi8ct refnalidd 3 the clthi€Xd Enflsie BFsty labsB@nRhts FieH 12N¥uksafi¢t Sit's due
to subject constraints (the followup visit is ~designated as "day 8"

t hr ougholit  tthe sartehadspiaistiationf sy tresfnentss) Sghiectywene dbanghischmmgerhfromiibe pr ot ocol
schedul e WerdinOfig iagRa 16 o ThO LI (R1vidh03 GhiiElp B daP'® @uANRL T on of

20 study objectives. Duri n& the day owup visit, the researcH
coor di nat or Hexibleseheduling of Rellnyewp visits dighip sehiest constrpipta| (theifollaywy-pp visiid$ udi ng

concurr ent | dolPEASER 1PN Bio5d ol B Ghs e EHAN! Biufe-0808 R0

synptoms, curr medi cat i ons -an over -t heZcount er
medi cat i ons.th&priojoeeltschedinlerwaré onsidered o leave miifimehertno effectdgn e avplvagbmoed

adver se ﬂyerﬁﬁygﬁj%&}ves'

During the day 8 follow-up visit, the research coordinator reviewed any changes

in subjects' medical history, including concurrent illnesses, new or worsening adverse
events, CF-associated symptoms, current medications and dosages, and over-the-counter
medications. Subjects with clinically significant, study drug-related adverse events (AEs)
25 were followed with repeated evaluations (either via phone or at clinic visits) until
satisfactory resolution. The investigator performed a physical examination of the subject,
measured height, weigh;c, vital signs, and spirometry results, and collected blood and
urine specimens for chemistry, hematology, and dipstick proteinuria tests.
Primary Aerosol Delivery Variable(s)
30 Estimation of the comparable dose of TPI to TOBI 300 mg/5 mL was based on
evaluation of the aerosol delivery characteristics of the test treatment and the control
treatment. Aerosol delivery characteristics of test and control treatments were determined

on the basis of serum and sputum tobramycin concentrations over time, calculation of
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25 were followed wth repeated evaluations (either via phone or at clinic
visits) until satisfactory resolution. The investigator perforned a

physi cal exam nation of the subject, neasured height, weight, vital signs,
and spirometry results, and coll ected blood and urine specinens for

chem stry, hematol ogy, and dipstick proteinuria tests. Primary Aerosol
Delivery Variabl e(s) 30 Estimation of the conparable dose of TPI to TOBI 300
Mg/ 5 Nl was -4aseeer@f an@Vpltied pRRmadokinbife pREA&EL elebotdey i€ fias Byxh@plesti cs of
the test treatnent and the contral ,tre_atnent.a@gt;osol dglive}/ .

char act er i sfiearegent gkireaiment AdpimgTation dmenidieyalfglion ﬁ&‘éf% dgdicet he basi s
of serum angnSRPhdpdRRALAECI N concentrations over tine, calculation of -29
certain serum and sputum phar macoki neti c paraneters as described in this
Exanpl e, neasur2enanlobrmyeinoresnirationsi nji stration tine, and eval uation of

T-326 InRal er deyjo6g sarfiiéh @%&neete@%fﬁrl IRt 035 W4T BDIATY Gbfirs after

Concentrations 5 Bl ood 'sanples were collected at predose and at 0.5, 1, 2,
4, 8, and 1zhetstagtrof tlef firstrtidat breath duning iphalatign of studst treatrarst. Hanepiesiveteitd beg

{ nhal ati on_ gl ibkeALIER (o QUREERNE d bR Bnsiffld BOLEHAS dehase as

possi bl e to speci S én re considere ave been drawn on tine
i f col | ect edntimelf eolle@edwithih &2 mihutehef thesvbetiuledd. Bhdur hosttreapost tollestione nt

collection _tine and.w thjin . m Nut schegul i ensui ng
posttreat neﬁfnelﬁndgawpé%ﬁ %&n%lm%%grr%tr g%h%‘gu(%%f etlé’:fe%dg(%utsgi éd’é'gﬁaeéog&ﬁe% %Irltval S were
consi derl®d polictanl Shepieat callested Serside Wese Hatemelst eereanchsiiered eprotticol 20C or
bel ow until analysis. Concentrations of tobramycin in serumwere anal yzed
with a nodi PF‘@%‘#‘F‘uor escence pol arization inmunoassay (FPIA) nethod using

t he Abbott TDx / Jdnhlwas byrstsst andawpdas—20eCer bdowadsichnalysie cCConceriteatibine
dilution well. of the sanple cartridge. The net l.afi zati on S. acquired by
b Tl T tet b tiin i cherugn (e | Aodldee A1 o riadbfeds MG EEURt SRR | v
used to cal gimahdisdall EFEIAN Geitoddising fise Rﬁbo&OFUﬁWW)iFLx@"EPﬁexﬁ.O Samplel aleteONs of
tobramycin were reported in terns_of free base equivalents, For assaying the

subj ect Sanpfided directihio Ge dilption: well 19f she; wrmpler sartEidec s T nesopolasizatipn wasy” o, 40,
0.80, and 0..9fir8d B kneATOx/ABFLL WpePtis OA dBul Prabterdogiic &fpdhidh 80 o/ )

were prepared. The assay was conpleted in runs.. The lower Iimt o
quant it at i orvaheused toscalGulatg therpencepteations 9f tebrampieings Ay, cogsentralignscef ed by

the CV of t gl fite FPBHEL tSATBE £ baVlPSubaidfs. 5- 7% and 5.6%for the
For assaying the subject samples of the study, calibration standards (0.05, 0.10,

20 0.40, 0.80, and 0.90 pg/mL) and quality control samples (0.10, 0.40, and 0.80 pg/mL)

were prepared. The assay was completed in 6 runs.

The lower limit of quantitation was 0.05 pg/mL. The precision of the assay, as
reflected by the CV of the quality control samples, was 4.9%, 5.7%, and 5.6% for the
0.10, 0.40, and 0.80 pg/mL samples, respectively. The accuracy of the method, reflected
25 by the mean interassay recoveries of the quality control samples, was 103%, 103%, and
101% for the 0.10, 0.40, and 0.80 pg/mL samples, respectively. Overall, this method
exhibited suitable accuracy and precision for pharmacokinetic analysis.
Calculation of serum pharmacokinetic parameters and estimation of the
comparable dose of TPI are described in this Example.
30 Sputum Tobramycin Concentrations
Sputum samples were expectorated by subjects from a deep cough and collected
before day 1 dosing (predose) and at 0.5, 1, 2, 4, 8, and 12 hours after the start of the first
tidal breath during inhalation of study treatment. Sputum samples were collected as close
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0.10, 0.40, and 0.80 g/nL sanples, respectively. The accuracy of the nethod,
reflected 25 by the nean interassay recoveries of the quality control
sanpl es, was 103% 103% and 101%for the 0.10, 0.40, and 0.80 g/nL
sanpl es, respectively. Overall, this nmethod exhibited suitable accuracy and
preci sion for pharnmacokinetic analysis. Calculation of serum pharmacoki netic
parameters and estimation of the conparable dose of TPl are described in
this Exanpl ge Qibﬁﬁb'EﬂéHﬂﬁI@Efn%W\ﬁth@ﬁE@ﬁﬁétﬁﬁé @ﬂﬁo@pwtﬁmeﬁm&mmr e
expect or at ed By s ects froma deep cough and collected  before day 1
dosi ng (pr edesply cted ougsidg thgse intervals wgre capgideredl profa¢ad deffigtionst he start of the
first tidal br eﬂtég tq{ﬁréaﬁxgle'(ﬁﬂﬁin%{ﬂ&*HO@fIng?WQXolIeEﬁétb%Péthe%Hﬂgfe%egéf‘m' es
were col |l ected as Pose =30 as possible to specified tinmes and wthin the
sane tinme wswdmwnamtﬁm@tmm@bﬂsd@embmycmosmppv@@ncol | ect ed outside these
interval s were c b SRR mum of

3 g@%&ﬁ@%@&%&& fkld ag% @gf bdlow %‘ﬁmst gH@ Sent:HidH

100 ng) was col | oret e single dose o udy treatnment to
det erm ne t loé tdbwmmtcnmwas aatyzad ubing eonbidated; severserphae,Spgh-perfamanrediuider e

stored at '781%111%{0 h}p@!{ﬂi?)llﬂe&%g%%% o]'etgﬁﬁg‘%gentratlon of tobranycin was

anal yzed using a reverse- performance |iquid
chr omat ogr aphy ( S'IEH;&:) spodrh Gelnpled vers! ﬁrmhqueﬁﬂwﬂeﬂécﬂormal so8ininj Eykroxsqeut um

sanmpl es were |rst fie nor.mal r,oxi de . and dil uted
o th T o band apies i Fi Ol 5 Rt SR Sah PR e e 10
pr epar edioby pegphded rbg sflikingt dithtqdosulorzd spituinUiforh ICFBubTects wﬁ;hembmnw:mho tfimblr anyci n

to final trat 00, and 1000 f sput
posay qual | EPREROROR orth s Ol PRO o a  nelpiot Bl aelodil ca”

sputum t o CQBjte] Bardifles &0 pregﬂéd b Ssikigg ilutddgoolddtspitaal to s:bma:dam;is(ml, saanycin
(100 L, 0.15 nmo/nmL in Tri uf fer) ed to 100 a‘%: st andar d,

control, ancfogth'lgj’gec’fhes’é‘maé W@ﬁrﬂémym(%w& Q¥ g @tgﬁ?ﬁ eF)ev"%ﬁnd 50 L

of 2,4-dini taA @l t§ 200 RENFRAEN £t£hd&?1, Gér{ﬁ'e) -and Bi6bj&0 5Rhste, 'fBRGHAY 4001 pl bf €S wer e
heat ed in a dry-block heater for at 80C. After addition of 600 L of

60/ 40 aclét ompetonitridy ohsk & u@wfv%ﬁ-d@ororilumbenam 042 #/mY). Hphe sanpleitagtionser e

I nj ected ontgy@rNGleRS lﬁa&@\l’@a E{%Jﬂﬁo&lil:%r %r?hxat%@‘Q: NRherHANiti6R bEEG gopnect ed to
a Waters HPLC with 600E p or 2487 ultraviolet detector 20 (Xmax =

360 rim an&O/FQﬁcqmweé\t{ﬁt@s(afﬂi)ﬁ@mLWﬂﬁ@nﬂmﬁbbl‘lﬁhﬁse consi sted of 0.2% acetic
acid in acetoni tﬁéiﬁdsgv%@!e ft\éé\ﬁ)mo QW&QN%%-M@%%% 91y 5156“#6:1%” pr 5 mn,

2.0 m./mn for an I't1ona dependi ng’ on t he of the
run. WAt er s chiunineganiegigd 3pa Waters HPLC w1th 600E pump, 486 or 2487 ultraviolet detector

20 (Amax =360 nm) and 717 Plus autosampler. The mobile phase consisted of 0.2% acetic

acid in acetonitrile (39/61, v/v), pumped at a rate of 1.5 mL/min for 5 min, 2.0 mL/min
for an additional 9 or 10 min, depending on the length of the run. Waters Millennium-32
C/S LC Software (version 3.20) was used to operate the Waters HPLC instruments as
well as acquire raw data, process, compute, and report the analytical results. The ratio of

25  the peak height of tobramycin to the internal standard sisomycin (PHR) was calculated.
The assay was completed in 17 runs.

Retention time ranges of 3.8 to 4.1 min and 10.0 to 10.6 min were observed for
tobramycin and sisomycin, respectively. A linear relationship existed between PHR and
concentration from 20 to 1000 pg/g for sputum. The regression model was PHR = Bx +

30 A (x = tobramycin concentration), weighted 1/x. The lower limit of quantitation was 20
pg/g. The concentrations of the standard samples were within 97 to 102% of the nominal
concentration, with coefficients of variation (CV) not higher than 5.2%. The precision of
the assay, as reflected by the CV of the quality control samples, was 5.2%, 3.9% and
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C'S LC Software (version 3.20) was used to operate the Waters HPLC
instrunments as well as acquire raw data, process, conpute, and report the
analytical results. The ratio of 25 the peak hei ght of tobranmycin to the
internal standard sisomycin (PHR) was cal cul ated. The assay was conpl eted
in 17 runs. Retention tinme ranges of 3.8 to 4.1 mn and 10.0 to 10.6 mn
wer e observed for tobranycin and sisomycin, respectively. A linear

rel ationshi p @xiset @€ 40300881 dﬁbﬁig%wémpﬁgqs@mﬁm&s qhe bERRMCH O e nddd, 9/ g for
sputum The regression nodel was PHR = Bx + 30 A (x = tobranycin

concent r at i dAfjecteddy gherinigrassay recoyraies ofe qualify contsyl samplst ead P ol Wes @b g/ g.

The concent rgyt] RR%nOk0, 806, D300 3LE QAN BRrdlRkBpiak, riipBetiélyt Codpdlaal the
nom nal concentration, wth coefficients of variation (CV) not higher than

5.2% The proesthosiexhibised suitehde apsuracy andprecisiondernnbarmagolipgtic@yalpsis-t he qual ity

control sanples, pias, inbstranbffithe - 31 2-0% for the 40, 300, and 800 g/g
sanpl es, Trespect rve%’—%w C of the nmethod, reflected by the

i nt er assay r ecov drdatnsend admipistratien| timeywasciefinedl as sentongtls of time from7ds sta9of and
97% for the 40, .30 d. - Qf QHE!' Sa{m - [ es ively.
Overal |, thitge S‘ﬁ%fﬁg%&ﬁ g{xﬁlﬁ%lgtfogld%sw 1%4%1 gtg{c}%a{rﬁg%? an ng‘?aél&g'si gﬁe%{!%erF
phar macoki neddininistratibly sias corbpldte edteniiint teAdiv326 Mhalert bagan 10 raitleTandawhrearthe

dm ni i i | ned.. h h ' hj h f h
G oot & 19080t R 6 ARS BERUAR ted, Bk, olud bPeigh bl B R, 17

Treat ment0 adpsulesSwhalidr @4ttling Svas gt ehahadeeond: Breath &g ttheTsubjot, lan ali@tiobegan t o
rattl e and vmegttthe 3}%95?rol P%R LC PLUS nebul i zer began to sputter. The

i nvest i gat or24idiesapsufe B AW €%psul es, whether rattling was heard on the
second breath by If thatfdabhdihistration iwas iraiuped forlahpteatdng the dipRf tntéragtipeen
enptied. If treatnment admnistration was interrupted for, an eason, the
time of intePfSHEiaEa St°B|’i‘Hle§P§?°(nuﬁ adpijjistafigp.werg o S%W%@dﬁé%ﬂpﬁiwéf ration

were to be rigeRusied tothll tré@aé QdmBSstratich Bk Wk @6t td RicRlde tHeedirfAlof the
adm nistration tinme was not to include the duration of the 15 interruption.

| f dosi nb wdsterrption, Liflosiag s intsriupted and githey thestpp Hiwe gt inferption 5thesloseyr ¢ he

dose restargglt B'das ThisSSid) Greatricnf WIRMsn36N Bindt WAl icOikidetdd1oVBS HoPNSi der ed
to be not calculable. I'nspection and Residual Tobranycin Anal yses of Used

T-326 | nhal etelepigblieces and TPl Capsules 20 Although not specified in the
study protocol, ‘Iﬁ%ﬁ%ﬁxﬁ FePRdsiHa ﬁbﬁ&uﬁ&@&%‘éﬁ%&lﬂnﬁ@ﬁ%ﬁ allf’ ©
anal yzed after use 1or perfornance eval uatlon.

TPI Capsules
20 Although not specified in the study protocol, used T-326 Inhaler devices and used

TPI capsules were analyzed after use for performance evaluation.
Adverse Events
An adverse event (AE) is defined as any untoward medical occurrence in a
clinical investigation subject administered a pharmaceutical product, at any dose, that
25  does not necessarily have to have a causal relationship with this treatment. An AE could
therefore be any unfavorable and unintended sign (including abnormal laboratory
findings), symptom, or disease temporally associated with the use of a medicinal product,
whether or not considered related to the medicinal product. This definition includes
intercurrent illnesses or injuries, and exacerbation of pre-existing conditions. An
30 unexpected AE is an event the nature or severity of which is not consistent with the
applicable product information.
AEs may have been volunteered spontaneously by the subject or discovered as a

result of general questioning by the investigator or research coordinator.
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Adverse Events An adverse event (AE) is defined as any untoward nedi cal
occurrence in a clinical investigation subject adm nistered a
pharmaceuti cal product, at any dose, that 25 does not necessarily have to
have a causal relationship with this treatnent. An AE coul d therefore be any
unfavorabl e and uni ntended sign (including abnormal |aboratory findings),
synptom or disease tenporally associated with the use of a nedicinal

broduct, ~_whet hegy Qs Ok, 6 80SARLER plillbfitlof &, I, HRYiagmiBloguet - Thi s

definition includes intercurrent 1llnesses or injuries, and exacerbation of
pre- exi st i nchremdedi ¢abseriwas identified. u HesapSle resehingg unteselvedeatdi cantusipnofithe or
severity of lmgi j i t W . i .

i nformation. Eghcrlrfélflcaﬂ%%s %@rﬁ%gpl})ﬁ&g@e sf)él?l‘{é%k g’%ﬁ?ﬁ “Ee@&tqﬁ@t"?ﬁ%j ect or
di scover ed whetber comued folowapoétha AR wassramantedg by t he i nvestigator or
research.coordi ngtor. =32 | AE [ 0, he Lior ng i ol,ution or,
if the A% was de rﬁ%vﬁ%% ?fg\leﬁeélts 27?:6%?1 COEJ %Qcégggk%m‘ggﬁdggn TF‘%?’?’ an AE
remai ned uninesstipaterchsdbllawse concl usi on of the study, a clinical assessnent
was to be nade hy.the investigator. and pedical. .onitor whether continued
fol lowup of th : was marraﬁ?%@?wgm?ﬁgﬁygﬁgﬁqg%‘of events reported on the
AE CRF was det ermbdese:by t he Somedbhitagian Ofusad aéthlideans: M1 d: No limtation
of usual activities. Mderate: Sone limtatiqgn of usual activities.

Severe: |nabilitSFVEE carry outMERUK o Loyt YspRESUYESThe el ati onship of the

study tneatment 11 AhktioEhhRSf dBS Sfudy et tthen ABY @&l | BiRinedayetheon t he
followng definitions: Not Rel ated: Exposure to the investigational product

di d not occifvestigator bagedpuths follpwipe definitions: AE i s not reasonably related in

time, or thﬁoﬁéz@@dzcg%ﬁbs%rte%eqﬂ&és@hynﬂ Brolct Rl ik 66but, @r tHeRBourRY&Sf gat i onal
product. 15 Possi bl el ated: The study product adm nistration_ and the AE
wer e reasonBBIAF ispef igasepablrelateddn timgqoritheeARES copsiferedunlikely) ta bp edatedigal 1y wel |
by causes ojfbelveliafioaiknedite to the investigational product. Probably

Rel ated: The stu treat.ment and the AE were reasonably related in tine,

and thelAE Ressibhokedated: kel Pheestyilnipraductoydmeiristation eand othe HEE stemriyeapmabliict t han
by ot her Zglaﬁﬂﬁ Bifire, £ thd18E LEMEEE LGPl BGlan WRAYS badBSothd) thalRRPoshiek el ¥

cause of the
to the investigational product.

Probably Related:  The study treatment and the AE were reasonably related in time,

and the AE was more likely explained by exposure to the study product than by other
20  causes, or the investigational product was the most likely cause of the AE.
Serious Adverse Events (SAEs)
No SAESs were reported in this study.
Clinical Laboratory Tests

Laboratory tests to measure baseline hematology, serum chemistry, and dipstick

25  proteinuria were performed at the time of screening and at the follow-up visit on day 8.

At the dosing visit on day 1, blood urea nitrogen (BUN) and serum creatinine were

measured 12 hours after the start of study drug administration. In addition, the urine

dipstick test for proteinuria was repeated before dosing, if trace or 1+ at screening; serum
chemistry and hematology were also repeated if abnormal at screening.

30 Hematology tests performed for this study included white blood cell count

(WBC), red blood cell count (RBC), hemoglobin, hematocrit, differential, and platelet

count.
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Serious Adverse Events (SAEs) No SAEs were reported in this study. dinica
Laboratory Tests Laboratory tests to neasure baseli ne hematol ogy, serum
chem stry, and dipstick 25 proteinuria were perforned at the tinme of
screening and at the followup visit on day 8. At the dosing visit on day
1, blood urea nitrogen (BUN) and serum creatinine were neasured 12 hours
after the start of study drug adm nistration. In addition, the urine
di pstick test fogehOlRLIE AeWRSpérRRR&! SHIRRLOE0AAS fiflassiln, { dfiReOr 1+ at
screeni ng; serum chem stry and hematol ogy were also repeated if abnormal at
screeni ng. birarhenate RO rreatining ghispieoralaiwm. inbpsphpius, sepmmelutamylisadesassi t e bl ood
cell count ) :0h| it,
T e L B M S e S i)

differenti al emstry tests perfofned

i ncl uded sodlkaline phespbatasemlactit)| dshyddegenaspi @ &tbHoretele bilpulnp, diresh thiliribia,

gl ucose, ccal.ci. . u u ¢ . ani ne
transam gaségdfg{ﬂlblg&%@@%, B%?%g%t%g%gﬁlﬁ r?g@lgﬂ%k%%ﬁ%ﬁ %%%O al kal i ne
phosphat ase,(HCG¢t i ¢ dehydrogenase (LDH), total bilirubin, direct bilirubin,
5 indirect bilirybi nhost otal .protein, albumn, and serum human chorionic
gonadotrophin ( . nd Spironmetry Spironmetry testing (forced
expi ratory vol unBpitomediyctesting afistcddExpiratory Voltuee si ,one fsedondJFEV] &l lieg)aci ty
[FVCin liters], .and forc xpi.ratory. flqw rate rin he m ddl 10 two
quarters of ¥ Y‘%?&%"’\W &gf(“eldgfbtﬁ%]t’ta?a/fﬁgﬁ%ﬁt?ry ¥ f?%’r%‘ﬂ”r“ﬁg%’ e the
day | simngl ewegseteiiog tiatforded vitaltHpesityJFEBE.,sPOVe pefdriied béfokabe dbg 1tsihgRSSess
airway response to study treat rrenfs. A routine spironetry test gW@cf al so
per for med atdo¥niRdqet\A0anipyies affer sempletion of 495esto ASSFSHAEVHC EFFPEFO D Eed; vel y
defined bronghashesAra&ine spidndly &t HaCdldoRriBimed 20MHe @by SRIBwWLD visRY! %

predi cted from predose to 30 mnutes after the end of dosjng. 6 15 Subjects

with a relative gecfrdepigtocalopmspectiyslyedefiped-pronchosnssma s étréléﬁgﬁeﬁi%h%ﬂ ehb noted.

At 30 m nut e8oadrifdre GOFEVDY% Féi.ErEdiala@ fiofl édo¥eto’80 EMuted Gfibrl t1E eNPSE &Qﬁég.or mor e,
spironetry (FEVI, FVC, and F25-75) measurenents were to be repeated

accor di ng t dubjects wib amlativadpdline af Hio eeore in/BRYi ‘g aredictadrivare alstwotedey 1
sub] ot who exper doaagics o losing 3E el PACELR] aSgf BG4 o dhere, e 0N Y
predi ct ed) . spirdmetydFEMcdY G fandi EEFs.rs¢ mieasuremgnts wWereotochsi repeated @fcopding ora nor e
schedule defined by the investigator until the FEV decrease was less than 10% (this was
not done for subject 12/317, the only subject who experienced a 20% or greater decline in
20 FEV; percent predicted). All instances of decline in FEV; % predicted of 20% or more

were to be recorded as AEs (this was not done for subject 12/317). Treatment with

appropriate medications and further follow-up were at the discretion of the investigator.
Vital Signs '
Vital signs were measured before the day 1 dose and at 30 minutes and 1, 4, 8,
25 and 12 hours after the start of dosing and included sitting arterial blood pressure, heart
rate, and respiratory rate taken after 10 minutes rest, and body temperature. Vital signs
were also measured at the day 8 follow-up visit.
Physical Examinations
Physical examination of subjects was performed at the day 8 follow-up visit and
30 conmsisted of physician review of subjects' general appearance, skin, lymph nodes,
HEENT, lungs, cardiovascular, abdomen, extremities, musculoskeletal, neurologic, and

genitourinary (optional) body systems.
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were to be recorded as AEs (this was not done for subject 12/317). Treatnent
with appropriate nedications and further foll owup were at the discretion
of the investigator. Vital Sign s Vital signs were neasured before the day
1 dose and at 30 mnutes and 1, 4, 8, 25 and 12 hours after the start of
dosing and included sitting arterial blood pressure, heart rate, and
respiratory rate taken after 10 mnutes rest, and body tenperature. Vital

signs were al soap ?Hgt&gsggfmgﬁn%@ fol lowup visit. Physical

Exam nati ons Physical eéxam nation subj ects was perforned at the day 8

fol l ow up visit Ahelmeamresorsificapyusefl i s puthn arersiapdarsds bF-» %]Ye@@é'an@ener al
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(C versus tine 3“35?% #‘Pgr(n tﬁuﬁ%‘ma @hgaé a a%dsse agg Yer e
anal yzed by dsngielweten aeidered eyt mﬁdizll—limldpbnﬂ@t ahdtidds tb hﬂatamhalwrpmmamﬁ:c

parameters. The maxijum concentrati m n e time to maxi pum
concent r at | FHERFRY mee )AL U ST tﬁ’g&n ﬁé‘bg’f m%??ﬂﬁam?‘l%t e

cgnst antT 1;0 (@ (A w[efe]gouﬂaﬁeﬁrw llngﬁctlbyl (;ﬂh@@rﬂnirﬂléﬁz fe do@?glgs ZG)lz&Weﬁéfdefehﬂméch)m nal
phase. e ife was cal_cyl ate tv2 = In : centrations

bel ow t he |g% % nﬁesrefﬁonq&énﬁe RBRE: trﬁgﬁ JH}fégez%(% cafegfeg s

cal cul ationst,, ¥ W)aﬁgaeommuomﬁtel@puhe lqweahmwéquantiwmwntemaﬁedmszerm curves
fromtinme zero predose) to 12 hours, AUC(O0, 12), was cal cuyl ated by the

trapezoi dal feyflbcalouations Ahgamegs wdes #@wmweé@ew conggniraion-Hme LS as
AUC( 0, 12) + ﬁ@(nila&lé Yerdi5re oS 42 hbis, Arb‘@(oqqmﬁgwamtewbyl&emaaézbﬁm fofde start

of dosin phar macoki net i cﬁogararret ers were expressed as the nmean f SD. A

ar rront OL5 hafhe ATHG to e SUGHrva Selutztgd as AUEE, 2 HIO(12)hs where C(12)
the concentration 12 h after the start of dosing.

U..

All pharmacokinetic parameters were expressed as the mean & SD. A harmonic

half-life was estimated as
L= ln(Z)IZ s

20 in which A, is the arithmetic mean of the terminal rate constants at each dose.
The standard deviation of the harmonic mean half-life, SD(E,:) , was obtained as

D) = 2 55D,

z t4

where SD(Z) is the standard error of the mean terminal rate constant at each
dose.
25 Estimation of the Comparable Dose of TPI to TOBI
A linear regression model was fitted for log AUC(0,12) vs. log (TPI dose) of TPI
serum concentration data from all cohorts to estimate the comparable dose of TPI to

TOBI. The comparable dose and the 95% confidence interval were determined by taking
the inverse of the fitted regression line and the upper and lower 95% confidence bands at
30 the mean log AUC(0,12) of TOBI data.
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20 in which A, is the arithnetic nean of the termnal rate constants at
each dose. The standard deviation of the harnonic nean half-life, SD(t1, 2)
, was obtained as SD(tv2) 1n(2) X SD(Q where MI,) is the standard error of
the mean termnal rate constant at each dose. 25 Estimation of the

Conpar abl e Dose of TPl to TOBI A linear regression nodel was fitted for |og
AUC(0, 12) vs. log (TPl dose) of TPl serum concentration data from all
cohorts to esti mpdRitbdiy conmparabl e dose of TPl to TOBI. The conparabl e dose
and the 95% confidence I nterval were determ ned by taking .the inverse of
the fitted regredB 8Hdy waw condycted accqrsing: to fhe prinsiples @f%@ef@gﬁhmeraér?é@ﬁseands at
30 the nean (b@g).AUC(O, 12) of TOBI data. -35 Monitoring The study was
conducted according to the principles of Good Cinical Practice (GCP). Data
Handl i ng 5 Case Paadfandling m data were entered in duplicate into a

Clintrialgr) dat rideind i : rogé . <09 Procedur al
Language/S(Sequent iég%%%?ery %%ﬁgﬁw{%@@%@f ant SA%?IB;&% twg're version 8.2
or higher (SAS | Dstaiqualite cortel yas piTformedwsinig Rrpeedurakl gnemags/Seauentisl QuerySAS

sof tware versi i I r i } n. The
esti mat ed OVLE%?@%@Q%Q(%%F& a ev%.gggé%gg%m{@%salﬁaﬁ%@ﬁ%%%o

confi dence |Anmuysisofas Perfdyin®ed (1siag SR shftwatdwessiorp$2 or lnighndr) leheetiom d pradeffineds bel ow

t he chosen _st.andard 0..5% .St at sti,cal Met hods Jet.erm nat i of
Sanpl 69 v SHETCARECFe BUREed Pl Tl oM alg R PR T ERR R O ooy
of test 1Pl canfidenceolivhit of 0. TEBb (foreded)reTHis uppet cdnfidaxe ilifrt B beloer tHoskosaf TP
that woul d pr O&uﬁef%‘yw conpar abl e pharmacoki netic profile to that of TOBI
300 ng/ 5 i SPRABEFRIURP e no efficacy objectives defined for this study. All
pl anned sunmar i eStadstitalVethydsesd Defefinin@ioplod Bl gizen nature. There were no
pl anned statistical conparisqns between TPl and TOBI treatnen roups and
no pl anned stati &F‘? 8§F°t"}'§i)8€ﬂ’é%?1?s? ies‘f"gyfwe{ﬂ psess dhi safety \R%"éh??ﬂfg t wo
treatments. doHgolt POBNGredifithis MdTRE estlats R @6deSoR TR |8l Wohl@r predicel 4 Ment  at
each 20 center, the Analysis Plan for the stud rosgectlvely specified that
OB Yi0amgS .

data wer® t soppaple pbarmagekingtic prefile dp dhat of There were no
efficacy objectives defined for this study. All planned summaries and analyses were

exploratory in nature. There were no planned statistical comparisons between TPI and
TOBI treatment groups and no planned statistical hypothesis tests for differences between
the two treatments. Due to the small number of subjects available for enrollment at each
20  center, the Analysis Plan for the study prospectively specified that data were to be pooled
across centers for analyses.
All summaries and analyses were produced for each of the six treatment groups.
Unless otherwise specified, frequencies and percentages were calculated for categorical
variables, and the number of non-missing values, mean, standard deviation, minimum,
25 median, and maximum were calculated for continuous variables. All data recorded on
CRF's were presented in individual subject data listings.
Three subject populations were defined.
e All-Enrolled Population: subjects who were enrolled and randomized in the
study.
30 o Safety-Evaluable Population: subjects who were randomized and took all or
part of the prescribed study drug,
e Pharmacokinetic-Evaluable Population: subjects who were randomized and
took all of the prescribed study drug.
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Al'l summaries and anal yses were produced for each of the six treatnent
groups. Unless otherw se specified, frequencies and percentages were

cal cul ated for categorical variables, and the nunber of non-m ssing val ues,
nmean, standard deviation, mninum 25 median, and maxi nrum were cal cul at ed
for continuous variables. Al data recorded on CRFs were presented in

i ndi vidual subject data listings. Three subject popul ati ons were defi ned.
Al'l -Enrol | ed Popul ation: subjects who were enrolled and random zed in the
study. 30 Safeté Eval uabl e Popul ati on: subjects who were random zed and

took all or par Basting ped dereagsaphisetharaetigrstics et sunpparizad doriihe ellicaroiedl uabl e
Popul at i on: sﬁlgpdtgﬁﬁlﬁatwﬂo AV Em QR Wﬂﬁm&c@%to%&ny@fn W& chHaBSEd | bed

study dru asel 1 ne and denogr haracteristics were sunmari zed for

the all - enr oksing dhe phasjnecskinsbigratai bmopnlg%@ssm@ogfoftﬂhe dosrapirdBbiiahet i cs of

t obramycisn o ation
Esti nmati on ﬁ?g"?%ﬁ%g%se o% ig {%g%ﬁg pr ovﬁgg%%@:g%{eo%@?‘g ra%ﬁﬁ)exposure
Ei hat vvasI co l;rﬂlmfl‘abbtmlmaa_ﬂmsz\mduahlnjwmm]em o%ﬁlysmofl' #l g’ldbnpmabbb eve:reEJI )
ose-eval ua ul at i na ot her vari abl es were undertaken
usi ng the sé\*’g‘?@g&/‘gﬂ%ﬁ?%ﬁ%ﬁﬁ“ﬁﬁfﬁpﬂ%ﬂg version 8.2 was used for all

anal yses. M cr osSAS vexival8.2vass ussd for falh enalysap Microsdft Bxbel ywas usedtfodgraphs ul t s. 10

Aerosol Deliye Anal ysi g, and Estimation of Conparable TPl Dose Al subjects
who recei vedhsP[‘?é%rlH‘g s"atﬁse treatment were included in the analysis and

eval uatimn of aepemedl Diivery Anylysib aidRstiehtict dfCompatablITPMoge char act eri zed on

the basis of sp and serumt cin concentrati,o esti mated serum

phar macol dneti c l‘i‘bémél %mcﬁ‘r‘m‘?&‘?éggll‘?élﬁfe TRt ?Pﬁed{‘qbq‘l’dt"? anglgsisse r ym

AUC( 0, 12) wasd ¢edbehtib® oﬁ&érb%ﬁ&éhvb herasrerastiod) ndichRberél SisRackeRizdd B the Dasid | near

regression anal ysis WI t h 0,12) as the dependent vari abl e and | og
gmm%

(TPl dose) %4sSPEim AR i spicentiAEQnsy SRHBRFh dCTE; ARATDARKISES from

all TPl gr o%me@gemmmngmﬁngmn%ew was determ ned by taking the
inverse of the fitted re?ressmn l1ne at the nean I AUC( 0, 12) of TOBI

serum t obr anyci nSemmcAHEGRIZ) oves vsedbin Qsh’@atplt%mma@ Indage TOBOBEoHor t 5.
Secondary Aqfn%qjegr%iohvﬁ'é.ﬁ§51§‘%h1y1§§ AUC(0,12) as the dependent variable and log (TPI

dose) as the independent variable was performed using the data from all TPI groups. The

comparable dose of TPI was determined by taking the inverse of the fitted regression line
at the mean log AUC(0,12) of TOBI serum tobramycin concentrations from the five
20  combined TOBI cohorts.

Secondary Aerosol Delivery Analyses
The study protocol identified no secondary aerosol delivery variables.

Safety Analyses
All subjects who received a dose of study treatment were evaluable for safety
25 based on AEs, change in pulmonary function, clinical laboratory results, vital signs, and
physical examinations.
Evaluation of Adverse Events
Baseline symptoms and treatment-emergent adverse events (AE) were coded
using the MedDRA thesaurus. The total incidence of individual treatment-emergent AEs
30 (percent of subjects who experienced the event at least once during or after study
treatment) was evaluated descriptively for any noteworthy differences between TPI and
TOBI treatments. No statistical tests were planned. AEs were also summarized by
severity (mild, moderate, severe) and drug relationship (unrelated, possibly related) for
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The study protocol identified no. secondary aerosol delivery variables.
Safety Anal yses All subjects who received a dose of study treatnent were
eval uabl e for safety 25 based on AEs, change in pul nonary function,
clinical laboratory results, vital signs, and physical exam nations.
Eval uati on of Adverse Events Baseline synptons and treatnent-energent
adverse events (AE) were coded wusing the MedDRA thesaurus. The total

| noi dence ofd g Violal nbdRBINT e BRE IROARD AR CRElissRhect s vho

experienced the event at | east once during or after study treatnent) was

eval uat ed dépassiblyt telatady, inelndednipdivisiualOEs ithat averd fidgert tos be eraheldy iptedand  TOBI
treat nents. : LSt i I ghmari zed by
severity (ﬁ%fméggéa%gﬁg@gﬁfﬁgﬁgs r%&ﬂrﬁgltrgi‘&?%%ts itge i?t%?%%at ed, possibly

related) for - 3Chingein PumonagnFungtion r eat ments. For drug rel ationship

eval uati @ns, the ificatl . i Bl I " keRel uded. | ndi vi dual
AEs t hat gwer e j uldéllé%f S’ ghgseﬁépv? (c)hggb F%‘Bg’g?da?géafé‘ﬁpggg Bt ‘%/ hr@gs'éft @gubﬁ% of
unknown r el ateasunenimngs) tifosubjeutd ard freeatvfinmihonayy tiisease.n\Thesei ipahoare coftinmntye i n

Pul monary Funct.i on. 5. Nornmal .val ues have been devel gped for FEVI. FVC, and
FEF26- 75 (o HePdmabtise Sr et it mltioies USn e vy RFE AR BT BE ST

di Iseas e. Tg e6ifvefial tbnofhstive @ettent! predidtkievhlvuen usihgl Kinedson Eqaations ik desstibeal

pul nonary di seas Raw spi ro measur enent s er to. normative
percent pre 18We§:°€/5‘f°gé§ﬁﬁ‘§i fﬁg}%‘éfag8%&&%?@6%@?@&&3&%@ 257H81%w.  For
each subjoeclinedr NRMBHIAASO Bf AKY BEtjdcy Qgy Fdats) fand HelpHt (cr)VGsin® thd B Ringd is a 10

| i near conbi nation of the subject age (years) and height (cm using the
fol |l owi ng YR a: Knudson Normative Value = Co + C, x Hei ght + C2 x Age

where the coefficients Q‘g,udsg;,Noﬁﬂgﬁv@a/aﬁfee:(g[,e;tgvr'ﬂe@gtb@ﬁql‘g@n subj ect gender
and age group. 15 Gven a raw observed value fromspironetry neasurenents

and the Knuddews the spefficienieCydfiuand Enaresistepmined bagpd gp subieqt @gnder pubages

cal cul at ed gyc'u % predi cted val ue = (Raw Observed Val ue/ Knudson Normati ve
Val ue) x 10 Ehange and rel ative change in FEVI % predicted (FEVI% from
predose 5o 30 niivgn @srapoehsemed valie dom: spirometly areagivernends ok the degudsanat ed

using the f But&\ﬁiv@galue, the percent (%) predicted value is calculated by:
% predicted value = (Raw Observed Value/Knudson Normative Value) x 100
Change and relative change in FEV; % predicted (FEV;%) from predose to
30 minutes postdose after the end of dosing were calculated using the following
20 formulae: '
Change = Postdose FEV;% - Predose FEV %
Relative change = [(Postdose FEV1% - Predose FEV %) + Predose FEV1%] x 100
A subject was defined as experiencing bronchospasm when the relative change
from baseline was a decline of > 20%. '

25 Change and relative change, and the incidence of bronchospasm, were compared

descriptively between treatment groups. Additionally, the following variables were
derived and summarized similarly:
e the incidence of subjects with a relative decline of 10% or more in FEV,%
predicted from predose to 30 minutes after the end of dosing -
30 e changes and relative changes in FVC % predicted and FEFs.75 % predicted
from predose to 30 minutes after the end of dosing
e changes and relative changes in FEV; % predicted, FVC % predicted, and
FEF;s5.75 % predicted from predose to the day 8 follow-up visit.
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20 fornul ae: Change = Postdose FEVI % - Predose FEV1% Rel ati ve change =

[ (Postdose FEVI% - Predose FEVI% + Predose FEV 1%4 x 100 A subject was
defined as experienci ng bronchospasm when the relative change from baseline
was a decline of > 20% 25 Change and rel ative change, and the incidence of
bronchospasm were conpared descriptively between treatnment groups.
Additionally, the follow ng variables were derived and sumari zed
simlarly: the b‘ﬁ%‘&?@%@aﬁfabﬁéjbl ects with a relative decline of 10% or nore
in FEVI% predicted Trompredose to 30 mnutes after the end of dosing 30
changes and rel aOthee safeiyguariables Fipcludingr elifiical e iberatrF Bty Svitsd p$1m§| cted

changes i n Ekr oy e vl fibcclis By RaF Ll IGRIEE GimaRE 00
predose to tdesrigtvel8 Addlmmnllm,pchangf:s tfrom- i8eli@e e endSaff study Were icalbhlatsd @dcher
safety variabl, x%n7eﬂc%o%'q'b%9at§' 'd‘ Cakal & Jrie a%;%exan-e"! £ Gise

r
concom t ant “rmedicati ons. proce%‘sr &e's %‘ﬁym Honat i ons wer e
summari zed odkeslanoqs,t u‘hvéhgplmeﬁ\vhlmd wanthé lagt avaﬂdﬂgaxses&mmnﬂmsaj stody dasingnd of

study were cul at ed a S rized fo Iabor r vi t al S|gns and
b rometry oG Sheeepe ohBEe e drel b SRE bR BT HE SRR one « ne
| ast avai | alllofmdsapesswaebls@pevatiatetio st udy dosing. Changes in the incidence
of laboratory regults, that gerq BeIOM/and above the respective nornal
ranges were al so=2%&k f nation of Sanple Size 10 The sanple size
and the ghoi ce ofhp@idld Sl ﬂﬂ%@hoﬂ@bﬁpaﬂe@l%ﬁde@igﬂ%r@d&t&ﬁﬁmb@ﬁﬂ&Bhﬁls ofl i ni cal
and practical rather than statistical . power conS|derat|ons anal yses

were consi dEpisy adprragtiselorather fhgn, statisticah BRVY HoBHIGRIRG d%‘ééf‘?lﬁeﬁ VETSret hods.

No i nferent Icehsme%éda&pﬁiamlana Rekey SRR rtaMh amﬁg BRRIVedhethdtisS NG Hibfentiat € i M
Anal yses 15 At the end of "each study cohort, sunmaries of key safety

variabl es westatistisalanalyses wesgplanped {or éestedy. t he Data Monitoring Cormmittee (DVC)
to review and deﬁ{t&ﬁngﬂalggge escal ation. The following results were listed
by subject and su rz treatment follow ng conpletion of each cohort
to suppott the détihsendof @ng sty eohert,[Siapmaries of key safety variables were produced

and provided to the Data Monitoring Committee (DMC) to review and decide on dose

()

escalation. The following results were listed by subject and summarized by treatment
following completion of each cohort to support the deliberations by the DMC:
e subject demography;
20 ¢ FEV, percent predicted before and after dosing and percent change;
e serious adverse events;
e treatment-emergent AEs;
e respiratory system treatment-emergent AEs.
This interim analysis procedure was designed solely to support the review of
25  safety and the decision about dose escalation by the DMC. No statistical tests of study
data were planned, and no statistical alpha-level adjustments were required as a result of
interim safety and dose escalation reviews.
Screening, Enrollment and Randomization of Subjects
A total of 97 subjects were screened for the study by the 15 investigators.
30 - Ninety of the 97 screened subjects met entrance criteria and were enrolled
(Table 2) and randomized to one of the six treatments. Seven of the 97 screened subjects

did not meet study entry criteria and were not enrolled.
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subj ect denography; 20 FEVI
percent change; serious adverse events;
respiratory systemtreatnment-energent AES.
was designed solely to support the review of
about dose escalation by the DMC. No statisti cal

treat nent - emer gent AEs;

percent predicted before and after dosing and

This interimanal ysis procedure
25 safety and the deci sion
tests of study data were

pl anned, and no statistical alpha-level adjustnents were required as a
resul t of InterlmS“@Jb@éyE%Mméaﬁ&d%ﬁédnﬁﬁaueﬂb@i{éﬁiasrrea%s&ﬁeni ng, Enroll ment
and Random zation of Subjects total of subiects were screened for the
study by the 15 |nve<t|aat ors_ 38! egmensho Q7 scred ned subT%%lts met
entrance criteria and were gnrolledq (Tablie 2) and randqriOBd |t ybisete | of t he
si x treatments. SiBeven 2514 mgd 74 ogr|Qartngg Ix2Ewme g 4x28 wen 300 mEebysitady entry
criteria and we0é not| endol lled.1-39 Tabl e[2 Ehrol[l neht dA3d Randdni zafi on by
Site and Treatnmept TRl Dbs d Regi nens TNotgl ITOBI| subjeqgtls Sit& 2xl 4ng 4x14
m 2x28 m 3x28 mpdx28 [m 390 ng by sijte 2013 1 2 1 3 10 |2 3 21 1 1 8 03
3216 042304 39 052122218 0622311610731 295 08 213
09111238 @ROITII [ITFATI[{Z24 I 14 T|TH 1312 3 5gl6 2|3 211
110 06 2 2 1 1 6
07 1 1 2 1 5
08 2 1 3
09 1 1 1 2 3 8
10 1 1 1 3
11 1 1 2 4
12 1 1 1 1 4
13 2 3 5
16 2 3 2 1 1 1 10
17 1 1
Total
enrolled and 12 14 15 15 14 20 90
randomized

Withdrawal of Subjects Before Treatment
Three of the 90 enrolled subjects were withdrawn before treatment due to predose

AEs and did not receive the single dose of study treatment (Table 2). Eighty-seven of the

5 90 subjects were dosed with study treatment.
Table 3 Subjects Enrolled But Withdrawn Before Study Treatment
Treatment Disposition Reason Subject Did Not Receive Study Treatment
4x14 mg Withdrawn before Predose AE: wheezing,.
dose
2x28 mg Withdrawn before Predose AE: cough aggravated.
dose
4x28 mg Withdrawn before Predose AEs: cough aggravated, laryngitis NOS,
dose pyrexia.
Study Completion
Eighty-six of 87 subjects who were dosed with study treatment completed the
10 study. One of the 87 dosed subjects was withdrawn from the study due to treatment-

emergent AEs.
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17 1 1 Total enrolled and 12 14 15 15 14 20 90 random zed Wt hdrawal of
Subi ects Before Treatnment Three of the 90 enrolled subjects were w thdrawn
before treatnent due to predose AEs and did not receive the single dose of
study treatnment (Table 2). Eighty-seven of the 5 90 subjects were dosed
with study treatnent. Table 3 Subjects Enrolled But Wthdrawn Before Study
Treatnent Treatnment Dig osn ition Reason Subject Did Not Receive Study Tre

atment 4 x14 nga\¥ %\% Bﬁ r : i.ng.
W t hdrawn bef or eo%g %é(}g"gs e : %t%ﬁgﬂﬁg‘ggg%\e/%dtg@d nggééetﬁ%xof gaﬁrrtgef{/\%féﬁg?sggm
bef ore Predefe thEstudy cevghleh gt theatapsitles| ked ynog) bednspitioni by des €-33¢ debalea. St udy

Conpl eti on ELght . x .0f 87 jects. . i (21 reat ment

conpl eted t Eggml%f’%%nég@.co%% éﬁn?ﬁue%gﬂglgé% %g%jg‘g%tué\ﬂ%\d/a}gﬁvbﬁgﬁo(? awy fromthe

study due t oonfirmirigrtieatthe sebjest geenivedisstudydfeattrent. of t he 86 conpl eting subjects
on of, refurned s. after the study reveal ed

t hat the“capsul S AOalVEeC dor AATaSOL DBINELY bNalAOm >0 | nhal er.  Serum

Eotér_ ;myci n ?Onceﬂigh@tsboﬂﬁ;c]}iema Eﬁrsuaiubibﬁefs \wgé @addemied Qwaret ddhiisikked 4 m tsS

BQL), confjrmng that. the subject receiv no stu trea nt. 5 Data Sets

Al yed” T oFmAB 5t SRy PRI et SR S8 L iR o1 08 Rt o

subj ects weraree 3N 8 Y0 Z@ectsREE wiliBiah Fol B stady Gietd AEs befofe BEy febdited
treatnment, and were eval uable for_ safety objectives of the protocqol. Three

of the 90 sd&Bfeteameaad Fernekchidpd frpgsatetyeevalugiinpsg (e iagdifipnal saiect didi hey

receivedg Sthfjﬁécéi{}@&SW?cﬁ%sr REAMYRT Rie 8% Ghd B8 6rel JralR T8t MhA¥AlUsbORR One
addi tional subject di'd 10 not receive any study treatnent due to the failure
of the T- 32¢reatmpaf]capsules apsl wasceaclpdpd from safgtyeveluabienssul es and was excl uded from

saf ety eval uati ons.

Table 4 Subjects Not Evaluable for Safety Evaluations

Reason Subject

Treatment Subject Disposition Not Evaluable for Safety Objectives
2x14mg Completed Subject received no study treatment: capsule
was not pierced, and tobramycin was not
detected in serum.
4x14mg  Withdrawn before Predose AE: wheezing.
dose
2x28 mg  Withdrawn before Predose AE: cough aggravated.
dose
4x28 mg  Withdrawn before Predose AEs: cough aggravated, laryngitis
dose NOS, pyrexia.

Eighty-four of the 86 subjects who received study treatment were evaluable for
pharmacokinetic objectives and estimation of the TPI dose considered to be
15  pharmacokinetically comparable to the TOBI dose. Two of the treated subjects were

excluded from pharmacokinetic and comparable dose evaluations.
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Tabl e 4 Subjects Not Evaluable for Safety Eval uations Reason Subject

Treat nent Subject Disposition Not Evaluable for Safety Objectives 2 x14 ng
Conpl et ed Subj ect received no study treatnent: capsule was not pierced, and
tobramycin was not detected in serum 4 x14 ng Wthdrawn before Predose AE
wheezing. dose 2x28 ng Wt hdrawn before Predose AE: cough aggravated. dose
4x28 ng Wt hdrawn before Predose AEs: cough aggravated, |laryngitis dose
NCS, pyrexia. Eighty-four of the 86 subjects who received study treatnent
were eval uabl e f OTablg$ DoFRCSULIEEE Not ECdhiablel forvERrmdtdkiaeid Baluatishsof t he TPI
dose considered to be 15 pharnmacol dnetically conparable to the TOBI dose.
Two of the treated subj edbctvere excl uded Rva&m%y a‘?tmacokl netic and

conpar abl e doselmameniatRispesition 41 Talewalusblefer Bhamagokinetic Qbipgsiveskyval uabl e f or
Phar macoki net i c2:2¥ ag UaComyMged Subjdeﬁtredaﬁraﬁmms‘éldbq tﬁeéchﬂfdaB@iﬂpﬁdihoda sposition

| nval uabl e for Pharnmacokinetic @ 826 Meter; o8B cappuiRapétaharto D d not receive
full dose due to technical conpkjogt.i ons with T-326 Inhaler; one full

capsul e was ret&;&gg%at@u Wsob ngeg,gél “\%ﬁl n'th'a oufgecei ve full

dose due to AE roug )\ avval of consent
and wthdrawal fromthe st udy, U npl es.
Subj ects who recei ved no study f”r efi rren‘%ﬂt\%gr edgl SO cﬁg nu%@%%ﬂag“%g for

phar macoki neti ¢ eval uati ons. De 7o raphl c Characteristics 5 Forty-three nal e
and 47 femal e suBjjedts, who treceb@d ysmrssudyf trag@entdinaen @sed nvd telaluabyes tibe
fibrosis, were enrolled in_the study Mean ages were simlar anong the

t r eat ment grgcokinetif §Y4tiPRSom 19. 5 years in the TOBl group to 24.1 years

in the TPl 2x14 memographic Characteristics
5 Forty-three male and 47 female subjects, 7 to 50 years of age, diagnosed with

cystic fibrosis, were enrolled in the study. Mean ages were similar among the treatment
groups, ranging from 19.5 years in the TOBI group to 24.1 years in the TPI 2x14 mg
group. Fifteen subjects were 7 to 12 years of age, 22 subjects were 13 to 17 years, and 53
subjects were 18 to 50 years of age.

10 Seventy-nine subjects were Caucasian, five subjects were Hispanic, three subjects
were black, and three subjects were of other origins. Gender and race distributions were
similar between TPI and TOBI treatment groups, although a small gender disparity was
noted between TPI 4x14 mg and TOBI groups (TPI: 11 female, 3 male subjects; TOBI:
8 female, 12 male subjects). The effect of this imbalance on study results is uncertain.

15 On the average, TPI and TOBI subjects were comparable in height and weight at
screening.

Other Baseline Characteristics
Enrolled subjects had documented laboratory (sweat chloride =60 mEg/L by
quarititative pilocarpine iontophoresis test (QPIT) and/or genotype with two identifiable

20 mutations) and clinical evidence consistent with a diagnosis of clinically stable cystic
fibrosis. Medical history findings and signs and symptoms present before the start of the
study were similar between the treatment groups.

Other inclusion and exclusion criteria were satisfied. Of note, four subjects
experienced mild to moderate, persistent haemoptysis that was present before day 1

25 dosing. All subjects met the inclusion criterion of screening FEV; being 40% or greater
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but received no treatment because the T-326 device did not puncture the treatment

20  capsules). Four additional subjects had dosing non-compliance events as listed in Table
6.

Table 6 Subjects With Dosing Non-Compliance Events

Treatment  Disposition Dosing Non-Compliance Events
2x28 mg Completed  Capsule dropped; subject did not take inhalations from 1%
capsule

4x28 mg Completed  Site used one T-326 Inhaler, instead of two Inhalers, for
4x28 mg capsules. High level (>45%) of TPI residual
found in T-326 Inhaler due to improper dosing,

Completed Site used one T-326 Inhaler, instead of two Inhalers, for
4x28 mg capsules.

Completed  Subject was instructed to take one complete breath from 1*
TPI capsule, instead of two breaths.
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15 Measurenents of Treatnent Conpliance Conpliance with the single-dose
treatnent admnistration requirenents of the protocol was acceptable, as 86
of 90 enrolled subjects received study treatnment (three subjects w thdrew
bef ore dosing due to baseline synptons, and one subject was dosed but
received no treatnent because the T-326 device did not puncture the
treatment 20 capsul es). Four additional subjects had dosing non-conpliance

events as |istedgly '&Q)Q B-coh E@u&sm oML Peshdags Non- Conpl i ance
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of the pipar iReakdsRRkd fighty REBhA fropdtidnabiigacsé)n after  TOBI admi ni stration
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i ncreases in t heFeuuBigste cxpsriennsd spyeh which saused jap dweraptiny in Aesingnc Figasi ng

val ues of A%&ﬁﬂgﬁs wétbstdd, ajca‘)PI d@ﬁ? 4;94 n(lg-le_ %Qﬁ@m@) andH}Q§ fig. IR ll RGAGARES Ver e
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doses 4x14 :i ) :1?\%]? subj ects with cough,
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detected between subjects receiving 4x14 mg manual-fill capsules vs. 2x28 mg

automatic-fill capsules (P > .5). Therefore, the bioavailability of the hand- and

automatic-fill capsules was comparable, and these two groups were consolidated.
In general, there was a weak negative correlation between the percentage of
20 powder left in the device and AUC(0,0) (r = -0.22, P = .0771), AUC(0,12) ( = -0.23, P
=.0707), and Cpax (r =-0.22, P =.0838). Lower exposures were associated with higher
residual amounts of TPI in the device. - One of the subjects in the 4x28 mg TPI dosing
group (subject 04/409) had more than 45% residual powder in the device and had
exposures of tobramycin that were among the lowest in his treatment group. '
25 There were no significant correlations between change from baseline in FEV; and
serum AUC and Crax [for TPI subjects: AUC(0,0) (P = .9838), AUC(0,12) (P =.9990),
and Cpx (P = .9110); for TOBI subjects: AUC(0,0) (P = .5216), AUC(0,12)
(P =.4337), and Cyax (P =.3878)].
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15 No differences in exposure to tobranycin, as neasured by AUC and C.. were
det ect ed between subjects receiving 4x14 ng manual -fill capsules vs. 2x28 ny
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Comparable Dose Analysis of TPI and TOBI

The exposures achieved after administration of TOBI 300 mg were very similar to
that seen after administration of 4x28 mg capsules of TPI (FIGURES 2 and 3). When the
AUC(0,12) data from all cohorts was examined as a function of dose (FIGURE 2), the
results indicate that a dose of 115 mg of TPI would produce a mean AUC(0,12) similar to
TOBL. When AUC(0,0) was considered (FIGURE 3), a dose of 112 mg would be
expected to achieve é similar AUC(0,) to TbBI. Based on these results, it appears that

10

four capsules of 28 mg of TPI (total dose of 112 mg) would produce systemic exposure
very close to that of TOBI.

Sputum Tobramycin Concentrations and Pharmacokinetic Parameters

After administration of TPI and TOBI, maximum concentrations in sputum were
achieved on average at 30 min (FIGURE 4), declining thereafter with an average half-life
of 0.8 t0 2.2 h (Table 8).

The variability in pharmacokinetic parameters was higher in sputum, as compared

15

to serum. In addition to the inherent variability in sputum-derived pharmacokinetic

20  parameters, some subjects were unable to produce sputum on demand (no more than three
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Admi ni stration of TCOBR2H3H0| niff *aitd |FP* (158 |nfP’ 248 n;},{"“‘a*rfaml 34E¥° ToBl TP
TPl TP TP #88bajaneter 300 ng 2x14 ng 4x14 ng 2x28 ng 3x28 rrg 4x28 ny
AUC( 0, co) 13_;\%%011%7 3903139 17141173 {855469 20441334 |17403809| (g h/g
AUC( 0, 12) 1143 2613168|1 1224 4 40 313 3 B (g
hig) C.. (bl %héiw 3%853}4 58 %?34%51@92%@4 %]%%’;‘ 10’3‘%’%%%95 q%"éié?%oao tm
(h) 0.5 (0L5-"2. 0.5 (0.5-0.5) 0.5)(0.5-1.0) 0.5 (Q.5-4.0) D.5 (0.5;2.0)
5 (0.5-1 %).m(pg/g) 73741028 | 258+194 | 515421 | 574527 | 1092+1052 | 1048+ 1080
tone () 0.5(0.5-2.0) | 0.5(0.5-0.5) | 0.5(0.5-1.0) | 0.5 (0.5-4.0) | 0.5(0.5-2.0) | 0.5 (0.5-1.0)
t1/2 (h) 1.7£16 0.9+0.8 1.820.9 1315 0.8+0.8 2217
n PK® 20 11 12 13 15 11
n total 20 12 13 14 15 13
® median (range). Except for number of subjects in last 2 rows, other entries are mean +'standard
10 deviation.
® n may be different for different parameters. The maximum number of subjects used in any single
analysis is listed.
Study Drug Administration Time
15 Drug administration time averaged nearly 16 minutes in TOBI subjects (Table 9).

By comparison, administration time for two capsules of TPI averaged 1.7 and 2.5 minutes

for the 2x14 mg and 2x28 mg doses, respectively. Administration times averaged 4.2,
4.5, and 4.9 minutes for TPI 4x14 mg, 3x28 mg, and 4x28 mg doses, but in these cohorts

a second device was unpacked and utilized for dosing of the third and fourth capsules,
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tl/2(h) 1.731.6 0.9 0.8 1.830.9 1.331.5 0.830.8 2.231.7 n PKb 20 11 12 13
15 11 n total 20 12 13 14 15 13 nedian (range). Except for nunber of
subjects in last 2 rows, other entries are nean 3'standard 10 deviation. b
n may be different for different paranmeters. The maxi num nunber of subjects
used in any single analysis is listed. Study Drug Adm nistration Time 15
Drug admnistration tinme averaged nearly 16 mnutes in TOBlI subjects (Table
9). By CO”Pé{oéc‘ﬁ%ly a@msn 'ﬁ"i I iR 8rafibd RindeOfnciedRd GiR2dHIF 35 Qfe TRIbEVEF aged 1.7
and 2.5 mnutes for the 2x14 ng_and 2x28 ng doses, respectively.

Adni ni st r at censules inereasqd and geegnderiy; as the dosagedrengthineteasedes for TPl 4x14 nyg,
3x28 ny, and 4x28 ng doses, but in these cohorts a second device was
unpacked and utilized for d03|ng of the third and fourth capsules, -46
respectively. Thus, TPl adﬂﬁﬁﬁQtSWdMEMMgﬁﬂnmnﬂn@meim@d primarily as the
nunber of [EapsutesTT sed Yl, FECHpHarT | Y TP b { ne —]%?gbdc eyt h

i ncreased. [Table 9 %t j i|s TP, TPl TP
Par anet er SOBarmye@x .4g o x.L%za\pgl 284{12%‘ 82-92 ij oVl 15 J‘ "%l =13

4.5 t 1.1 .thmﬁmﬁ Mean $D 5 Evalluation )f T 326 Inhaler and TPI [Capsul e
Per f or mance| Bk (hid): | 163 M | capsolées weredadni.nistiel edsaq.ir ¢gqupead
(exception:| Seshsasm |4 th capsul es ffor one subject ifn the TRl 4x28 Tg
group). RatttHrg—was—heard—on—the—seconrd—Dbteath—+n 85@Ler rore—of—t he
capsul ess 10 There were no device failur

i nspection by the Nekta ‘ -f the reS|duaI tobramycin in
the subjects' infsFet e e HstEes-ot 3 onngneds of the nomi nal dose.

Thi's anal ysis 'nAhLlﬁEElN&tFPI %&m%&@%«immm&mewea (ERBpiohd %Y gl 4fual

powder in the device due to_ inp ?er dosing, so nore than likely, the
act ual anmpuPsBles f ong ﬁ%e‘%éﬂ/\ﬂ’éff Ax28tag &WPI: eRqtHing | vwag heard on the second

breath in 85% or more of the capsules.

10 There were no device failures reported by the sites or upon inspection by the
Nektar analysts. The sum of the residual tobramycin in the subjects' inhaler(s) and
capsules averaged 10.5% of the nominal dose. This analysis included subject 04/409,
who had more than 45% residual powder in the device due to improper dosing, so more
than likely, the actual amount of residual powder in the device was less.

15 Handling of Dropouts or Missing Data

During the study, three randomized subjects withdrew before they received study
treatment due to predose AEs. Another randomized subject completed the study but was
later found to have not inhaled study treatment because both TPI capsules were not
pierced. Screening and enrollment continued until these subjects were replaced;

20 replacement subjects were assigned the next available subjeet number in the
randomization code.

One subject withdrew prematurely from the study. No last-result-carried-forward
(LRCF) strategy was employed in the analyses to account for the early withdrawal.

Tobramycin concentrations below the lower limit of quantitation were treated as

25  zero for all calculations.

Use of an "Aerosol Delivery Subset" of Subjects

The protocol indicated that subjects who were randomized and who took the

complete dose of study treatment were evaluable for pharmacokinetics. As the study
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15 Handl i ng of Dropouts or Mssing Data During the study, three random zed
subj ects withdrew before they received study treatnent due to predose AES.
Anot her random zed subject conpleted the study but was I|ater found to have
not inhaled study treatnent because both TPl capsul es were not pierced.
Screening and enrol | ment continued until these subjects were replaced; 20
repl acenent subjects were assigned the next avail abl e subject nunber in the
random zatl e I r S No
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account forevaﬂudnbtardnyenmfbhphaamdokmeﬂbsbrﬁamwiaf soombmutsr\mre erduded|fon t he | ower
limt of quantitat.ion etre edas 52eofora|caJcIati s. Use of
an' " Aer osol PEEFORPGC S SpebERIE RS apavseh oo it reii e B

subj ects \Ahﬁeaw&me afditvebosiibjeersl dandt Wacivé e Kull dvse of:smmyl tedatnatO)s Eighty-futidy
treatme e eval ua f or .phar npcoki neti cs t he d -47 proceeded,
unanti ci ats@ eﬁ&gﬁﬁévgpéleﬁ&pﬂu %‘;Bn%@eté"taﬁgﬁgm?@%ee%osféﬁ'fag gsew sion of the
eval uabi lity criAllesé anrbitdd subRetEBERkIdIE hiltmisteted S1@ treftmEitX b§ WikjabEibs Wer e
excl uded from ph coki neti c and coppar abl e dose, anal yses a%lf our subj ects

recei ved noVe<t dﬁ“;}“ rBaiPfrenpivation ok §Bd% HeptmettsadmigisEaon;, Waeiahd BHESf ul | dose
of study tr&ausRnlor resfdufliébtarhfH in cRpstiléPhRCT-326'Rh&e8Val uabl e for

phar macoki netic and conpar abl e dose eval uations. Al 86 enrolled subjects
who wer e adni ni &cByesgonstol,gtudies ntanded o Shew Eauiwalencei on  were i ncl uded in the
eval uat yppn of s Q&{pd andi ation of
resi dua'djt obr aw@?ﬁ@%%@ﬂtdgs an{jur‘?éog%%édlc)‘gh%lb{g?csl Acl{)f]vgaﬁég%t r oFySt udi es

| nt ended tcpqshelﬁmﬁqnwmﬁm@étmoduph@déhmmhs not designed or powered to

show clini cal om.p % FRCl equi val ence between the test product and
the control. Ex [T on OTE%UJE?QI’ oups The foll owi ng subgroup anal yses were

per f or ned on doJbe rfolﬂcrvahg mhtrwr amalysex pesupesfofmdCon , dbs-nomtalixed, soyy  and
%r )s 8}‘ dt VS. &é‘yﬂqﬁ(}A@(@{) 5%2 an %O&toﬁaﬁln afﬁéegl ous %Bg’g\/\lrglz? ngps 1\2/s.
nonuser® (P > . 8) ;subjets bsthadlzfxemloklsvs(ﬂbjeét)s 12 andoaldier (Rei.ght (P >. 2).
e previous dry powder users vs. nonusers (P > .8);
¢ males and females (P > .1);
e body weight (P > .2).
None of these variables appeared to influence the exposure of tobramycin.
20 The exposure of tobramycin, as measured by AUC and Cpay, in TPI subjects (N =
27) using bronchodilators from 15 to 60 minutes after dosing was slightly higher than in
subjects not using them (N = 37). AUC(0,»), AUC(0,12), and Cpqx values were 19% (P
= .0685), 27% (P = .0240), and 38% (P = .0038) higher. Bronchodilator use may
increase the amount of the tobramycin that eventually reaches systemic circulation,
25  perhaps by an increase in the amount deposited in the lungs.
Aerosol Delivery Summary _
Mean serum concentration—time profiles of tobramycin after administration of
TPI and TOBI indicate that the drug is rapidly absorbed: tms was 1 hour in all
treatments. The distribution of the drug appears to be very fast, and the levels declined in
30 amonoexponential fashion, with average terminal half-lives ranging between 2.8 and 3.5
hours. The values of the pharmacokinetic parameters of tobramycin after TOBI
administration are consistent with previous studies.
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None of these variabl es appeared to influence the exposure of tobramycin. 20
The exposure of tobranycin, as neasured by AUC and Cra., in TPl subjects (N
= 27) using bronchodilators from15 to 60 m nutes after dosing was slightly
hi gher than in subjects not using them (N = 37). AUC(O0,co), AUC(O0,12), and
Cmt val ues were 19% (P = .0685), 27% (P = .0240), and 38% (P = .0038)

hi gher. Bronchodil ator use nay increase the anmount of the tobranycin that
eventual |y reaches systemc circul ation, 25 perhaps by an increase in the
amount deposi t edndrepseshia thedeps. of AGH desoo imwedseseinythSaxnagury thiehiarsyoin, #s
concentrati ' ' ' dm St raddd TPl and
TCB 1 ndi can e R B a8t ATTRLD, AUCR 1B M PR efbeses T,

t r eat nent s. wakh elightlytless tani mopagtionahte ddsesgNa difézenses in dxposnen tp tbbremycimnd t he

nat £-11 ves Vg geieled defhsdh KRS PEBLLE'4xt S5 Alyallil TBUSL AT AR A

phar ma;:otk![ rmir?]aﬁpﬂlamﬂest oﬂh&reﬁorean%esie ntvaf tgeoupd Gidre mimtblfda’&drﬁ)ti the ar ?h
consi stent wi revi ous. studies. - e e lncreases in the
Gose of - i SSmizarepls Hhiecinaly s I Eteml Mevs s ik seiptits aorathE SESREEBr donceq by
t he i ncreasg tagd ofpovader K (rDthe aleyicAkkd AULCRY), & 0m07), Auexe12)n@reases
were sli ghtlll)mnegd EO i; or 'ﬁglc ngdomqqo%\loemdli f.fer)e ces in)r(ex osure to
obr anycyn VM ShredP SaO I Chte S8 A e SPTH AR PRy, HoRE AR 1 1|1
capsul es VSFEVRxf2dm BesefneaadoABC{0go) (P + .983%)s e, 12 er-eb9908, and &GS e(A 0 gr oups

were consolidated for the conparable dose analyses. In general, there was a
weak neb%ti*%loé-orrel ation between the percentage of powder left in the

devi ce and AUC( G @kpdshres acHihRd hfterMeiakieirhBdn 6PTORI 360k Iwerd@ BikwEeh thé P=. 0838) .

There were no significant correlations between changes in_ FEV1 from

basel i ne an¥PAUESEeBdfte mininistypg)of 3x¥appandyx2g mecapoiry)of TRhdBoed o = 10

. 9110) . - Thepe¥RpRUliGppaiithe &ésrufe@ oﬁéﬂng'o?fmﬁﬁb@lndc@é of B mPRodRe ver €
between the exposures seen after admnistration of 3x28 ng and 4x28 ng
capsul es of thiFlpsesiBastendicenposttedo TOBLI t s, it appears that four capsul es of 28

ng of TR (total 2 I 1 sure to
TOBI . 1? Subgr Ousf})lg%lg:{ %f;alééésﬁ:ﬁ ﬁhﬁkgg%o?{eg S %%%é@éﬁﬁgst 3& H%ﬁ’é%l)é%gs dry
powder use, andéwody weight diddyt infuegbe thd iexboswe ta toblamyeiodn TRE imdigatingthet the
tobranycin j,n TPl.. | ndi ' . . . phar oki iCs 0 cinis
simlar in }}%g%agokhg,‘lrtﬁg t?gglrsgc{up °5‘b%1%‘£’ﬁe]%p‘c?s@%§ ”fég subEr %ﬁﬁs. Tﬂé © 0@&@%{
tobramycin in TPI subjects using bronchodilators (N = 27) was slightly higher on the

average than in TPI subjects not receiving bronchodilators (N = 37).

20 After administration of TPI and TOBI, maximum concentrations in sputum were
achieved on average at 30 min, and average estimates of half-life ranged from 0.8 to 2.2
bours.

The variability in pharmacokinetic parameters was higher in sputum than in
serum.

25 Drug administration time averaged nearly 16 minutes in TOBI subjects. By
comparison, administration time for two capsules of TPI averaged 1.7 and 2.5 minutes for
the 2x14 mg and 2x28 mg doses, respectively; administration times averaged 4.2, 4.5, and
4.9 minutes for TPI 4x14 mg, 3x28 mg, and 4x28 mg doses. Thus, TPI administration
time increased primarily as the number of capsules increased and, secondarily, as the

30 dosage strength increased.

Extent of Exposure
Eighty-six of 90 enrolled subjects received a single dose of study treatments, as

summarized below.
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tobranmycin in TPl subjects using bronchodilators (N = 27) was slightly

hi gher on the average than in TPl subjects not receiving bronchodilators (N
= 37). 20 After administration of TPl and TOBI, maxi mum concentrations in
sputum were achieved on average at 30 m n, and average estinmates of
half-l1ife ranged from0.8 to 2.2 hours. The variability in pharmcokinetic
paraneters was higher in sputumthan in serum 25 Drug adm nistration tine
averaged nearly 16 mnutes in TOBlI subjects. By . conpari son, adm nistration
time for two capbules t*rﬁqelvage}?aog?éqna9f7ﬁér\ma§’slém 1g€oFor the 2x14 ny
and 2x28 ng doses, 18 EslrbdéBle iy ﬁﬂsmﬁg&ftm‘iﬂmeIWnﬁgﬁng%’&éséged 4.2, 4.5, and
4.9 mnutes for TPl 4x14 ng, A 3x2 0:% and 4x28 r% doses. Thus, TPI

adni nistration ti A sybjretsaeesigd gp mgsﬂé"é%@i mhERelefosgapsul es i ncreased
and, secondarily, 3§githets aliees %4%@%%5%8%@?&321&%% of Exposure
Ei ghty-six of 90 enrolled subjects received a single dose of study

treat nenfs, as Sundrsubjestsdedsiiedwup to UG mgiof TR by a2 measingladoge up to 28 ng of
TPl in a 2x14 ny, Si : sbj of5h upyt TPl in a
4x14 nmg single dbsga%%&gsﬁgcjegg%ﬁlpr{éc%%% otr.t;p tor/?g%gio?”agldg?%%g 2x28 ny
single dose 15 sGbmghmisseletivni ved up to 84 ng of TPl in a 3x28 ngy single
dose 5 13 subj egt. ece| Io} mg of TPl in a 4x28 ng single dose
20 subj ects recewﬁ@fﬁ?%%f%&iuu rr?égg‘%h{s%@l in5 nm single dose of a 60 ng/nL
sol ution Brief SuioreFBI sabijectsdd@ 0865 dberts,H50/80%6)ehanFAIORBIsbbjects & of20, 3X0%6)6

subj ect 60. 699 than TOBI subj s (6 of 20 0..0%. 10 e rienced

Cr omt merlP- o FEERE REaharRiEt ALF plrmnechs of aipuiirdion 37 SBERSRRCRIRE <o uay
treat nents. tréfimefter Theperctint Sftdupiects svithiahyl ABNYasAmilud amehgiibe API dogerigvelshe TP
dose | evel s TP 2xI 4 .= A45% 4x14 = 54% 2 nmy_=,.64%.,3x28 ng =
570 x5 m§TEl Dghse = 430 el A0nh sl a2k B6 s SO et 671 A B Cher
trend was pBEEHRNEandpR sizésN 6Raf0 NEnallNY Aterrid (BEEE WitieRd | Wa pRSnhJor TPl dose.
Al'l treatment-energent AEs were 15 mild _or noderate in intensity. One TP
4x28 g subjeERsIEg Fr AR Hekensroly Bereasing JEh dasid AL Seaiment-erasrasnt AFs Bisre

15  mild or moderate in intensity.

One TPI 4x28 mg subject experienced moderate cough and sputum increased on
day 2 which persisted and led to hospitalization on the eighth day after the single-dose
study treatment was administered. Therefore, on day 8 after the subject completed the
study, these AEs were determined to be SAEs. Neither of these SAEs, which occurred in

20 the same subject, was considered related to TPI treatment. Another TPI 4x28 mg subject
experienced the non-serious AEs of moderate, probably-related cough aggravated,
dysgeusia, and lacrimation increased that caused study drug administration to be
interrupted and then stopped; the subject then withdrew consent and was withdrawn from
the study. Four subjects experienced non-serious AEs of coughing during inhalation of

25 TPI that led to a modification, interruption, or delay in dosing (one subject each at TPI
4x14 mg and 4x28 mg and two subjects at 3x28 mg); each AE was considered to be
probably related to TPI treatment by the investigator.

AEs experienced by the largest number of TPI subjects were cough or cough
aggravated (13 of 66 subjects = 19.7%; 12 of the 13 TPI subjects previously reported

30 cough as a baseline symptom before the start of study treatment); dysgeusia (11 subjects,
16.7%); pharyngitis, haemoptysis, and rhinorrhea (4 subjects, 6.1% each); sputum
increased, crackles lung, lacrimation increased, abdominal pain upper, dizziness,
headache NOS, and throat irritation (3 subjects, 4.5% each). The incidence of cough,
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day 2 which persisted and led to hospitalization on the eighth day after the
singl e-dose study treatnent was adm ni stered. Therefore, on day 8 after the
subj ect conpleted the study, these AEs were determ ned to be SAEs. Neit her
of these SAEs, which occurred in 20 the same subject, was considered rel ated
to TPl treatnment. Another TPl 4x28 ng subject experienced the non-serious
AEs of noderate, probably-related cough aggravated, dysgeusia, and

| acrimation jngr h

i nterrupted 't ?ﬁ ?o&éie%’%g%ﬁg 121% gﬁéﬁﬁl@ mpjﬁicsfr V\étggggé%t Iggtn was

wi t hdrawn f reonclusiveetrentiLiol ythe Eoldencsmﬁjaeyunsll\edapbv%ﬁewasecbsapac_i sethedlat. ABy of
Couan o CorcoBge R0 B A5 Tohe Wy Lot BBhE B B axcs
mg and two shtpériz6ied r@tcoagh’z&oﬁ@) ageeavatd, A dy&peusia ngdesregdnb@ stitfectpdazbdibl y
related to TPI A ator,.  AEs eri enced by the | argest
nunber of Tﬂﬂﬂg{éﬁ@?&%%ﬁigﬁﬂﬁ%ﬁ@@@%gwo%a;wglttﬁgagym of 66 subjects =
19. 7% 12 of theTheinbBit ﬁt@ﬁl@ﬁﬁl&r&fﬁﬁét%ﬁz{niesrﬁm{l ghd R afd, d basel i ne
synpt om befqre the start of study treatnent); sgeu5| a %ﬁl subj ect s,

16. 7% ; pharlwfsg dysgeusiep ey roest laﬁamf«'hpfnbm?@ S!(szanédbﬁogctrgtau@ deach)

sputum i ncrRagng orgrr OBty ?e‘iatédlﬂa@!rPI |n%£t{ﬂeHE&tBy06bniﬂaﬁ§<ﬁa§iﬁQe ﬁ&ﬂ&@oﬁ%hespa' n
upper, dizzi ness eadache NOS, and throat |rr|tat|on 3 sul Jects 4. 5%

each). The itighigssnberpest smlsgheosumabl comg inczegenda dat geo iSctpun
ncr eas sl; whpfi rend in the
: nci dengfab oflh‘g%&?ﬁ%?t] ua £c§éﬁ»‘\l\1££s¥e£§gdsg9‘32 sfd%féﬁiﬁg&g%%gf@ﬁma%%ﬁ%an son, no

nore than one TORreatmd tred g All GgusesTOBI subj ects experi enced no
cough, cough agg 5 wth
TOBlI (17 of 20, 3%? %fgggeﬁ{;eg%g‘gﬁ?ﬁ par ?ﬁ \H)?esctts g’%g%l&?%egg%%ggme
i nvesti gat ormecgenis&%:tmnlgnns&erﬂm&tﬂmmtcé‘hepdrcenbe@ub;actdwuhawmﬁg@smlaed, al |
i nst ances of i pnst anc of haeno and t hroat
Tr1 ot on 1Be s TR epRUtulIES gl BERGNRShtien" REN R B B Hind-hER
conpari sii, muenujfye i nst ances of chest tightness, herpes sinplex, eosinophil
count increased y throat ar Ltis L ncreased, and sput um
viscosity incr eaéa‘g':(rﬁ ‘&egn‘éypglg lgrégsll gﬂ‘gy@iﬂ%\eﬁf rEAT (78 cough
Tr eat nent - Er@gﬁwﬂ%d AGvamﬁele)&fsts 13}9%) &rpesia (FDstibjeddd, 166%§tha&34iyt£spt S ?nd
six of 20 TOBI subjects experi treat - energent AFEs or after
treat ment. J&eﬁ’tﬁ Bl?m‘gg’ﬁf ngts ﬁaifgac s‘P‘FFF?SS‘F cr Fl he TPI
dotse I e;/el S. 1ae?irdau5ﬁ qAdrERE, m&%bmﬁ%pw rd@zziebsd HeAdaBRA NG, Cankd NthrobP
i ntensi
3/ irritation (3 subjects, 4.5% each).
No more than one TOBI subject experienced any AE. TOBI subjects experienced
no cough, cough aggravated, or dysgeusia.
Treatment-Emergent Adverse Events Considered Related to Treatments
Twenty-four of 66 TPI subjects (36.4%) and 2 of 20 TOBI subjects (10%) had
25 AEs that were considered to be possibly or probably related to treatments by the

investigators (Table 12). The investigators considered most instances of cough and
cough aggravated (10 of 66 TPI subjects = 15.2%) and all instances of dysgeusia (16.7%)
to be possibly or probably related to TPI treatment (Table 11). Haemoptysis and throat
irritation (both 4.5%) and lacrimation increased (3.0%) were also considered related to
30 TPI treatment. By comparison, single instances of chest tightness, herpes simplex,
eosinophil count increased, dry throat, pharyngitis, sputum increased, and sputum

viscosity increased were considered related to TOBI treatment.
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AEs experienced by the | argest nunber of TPl subjects were cough or cough
aggravated (13 of 66 subjects = 19.7%; dysgeusia (11 subjects, 16.7%;
pharyngitis, haenoptysis, and rhinorrhea (4 subjects, 6.1% each); sputum

i ncreased, crackles lung, |lacrimation increased, abdom nal pain upper,

di zzi ness, headache NOS, and throat 20 irritation (3 subjects, 4.5% each).
No nore than one TOBI subject experienced any AE. TOBI subjects experienced
no cough, cough g% S&%a?ﬂdv&f - fElgggeusi a. Treatment - Emergent Adverse Events
Consi dered Rel at nts  Twenty-four of 66 TPl subjects (36.4% and
2 of 20 TOBI subPeetBI (4x®8/gngmwect2@cppmc@d1§AEamnedayoh§mdé¢r@td covgtbendossi bl y
or probabl Ys &Ltﬂtxgﬂe tsé’d gﬁa??éd% i 1191¥za{1&? d{%%ﬁ:ﬁltbh%(gr g%sgas%%l] the%r he
|nvest|gator consi nost ances of cou aggravated (10
of 66 TPl suighthcday aﬁeﬂtﬁe Ri%gleanst sutdly Ueamteand‘éaﬂm‘ ofdbsgém,avl(ldlﬁocz%red to be

possi bl y .or obhably.related t.o TPl treatgent (Table 11). Haenoptysis and
t hr oat |5rr|"5)§‘f %‘B@ﬂ’lwﬂs%qﬂglggﬁ‘gre}agegﬁ?ﬁr‘gf?%ﬁ?nﬁcreased (3.0 were al so
consi dered r el at &dthdawdDof Bdbjetts ﬁamnmﬂmd@umﬂmnhmglaﬁﬁdmx&sé Bedngnces of
chest tightness, _he i npl eosi ngphi,l coun |ncrea dr roat,
Sharyngi 115, - spulHETP LR R SRR oct e Caueh PR DR A s

consi der ed n&igfafiéh irereaédB| thitladsedBhily lacﬂdﬁ@&ahﬁﬁrtb (DHSnté@thS&dﬁﬂaﬂt s One

TPl 4x28 ng subj ect experienced, SAES gn y 2 (nmpderate cou and . sputum
i ncr eased) tsF?QPedl’é‘Eﬁﬁﬁ %W@@W’&% F‘otg ¢ gRdy SRR o ap fondidered, fbeyi sease

on the w gli,ygba[;@yelaga@rmﬁ@atﬁlbﬁ{g,ly%m@a&&dy treatnment. Neither of these
SAEs, which occurred 5 in the sarre subj ect vvas conS| dered related to TPI

treatment. Wthd ’-‘nvc-" entions Due stmenicRelated Adxersokxents Tr eat ment - Rel at ed
Adverse Events ﬂctéﬁ@?émec? I%Ctﬁat‘?éﬂF}Q'é'nﬁﬁifc‘HR forf: 3 dlay
aggravated, dysgeusia,” an acrimation increase at ca ed study drug

admi ni strat mdosmg (oue Bubjast rashtab Pl 4migeand 423 pgennd tapduhients G IBPRVE. Was
wi t hdrawn fr r bly rel ated
Fo TPI ot reatiEfos bufféercE 5t 201530680 FRfdltolel Wine Hl-ERG

Tr eat nent5- Rel at ed Adverse Events Four subjects experienced coughs that |ed

to a nodification, int eﬁ‘ﬁb‘f@iq %Seﬁ’:{ detlg%queg ggve }G‘Evg%rs]e subj ect each at
0t a

TPl 4x14 and 4x28 upj ec ch AE was consi dered
to be pr obablﬂea tatl egludyo| TPl treatnment by the investigator. 15
Day of Subject Drug
(Sex/Age)b AE? Adverse event® Dose interrupt® | SAE" | withdrewc | related’
TPI 4x14 mg
F/Nn1) 1 Cough aggravated Modified No No Probable
TPI 3x28 mg
(¥/13) 1 Cough Modified No No Probable
1 Cough Modified No No Probable
(F/25)
TPI 4x28 mg
(F/22) 1 Cough aggravated, throat Modified No No Probable
irritation

Analysis and Discussion of Deaths. Other Serious Adverse Events. and Other

Significant Adverse Events
No deaths were reported in this study. The only SAEs were moderate cough and

20  sputum increased reported by a single subject on day 2, leading to hospitalization on day
8 after the subject completed the study; these events were considered unrelated to study
treatment. Five TPI subjects developed moderate cough or cough aggravated within
minutes after inhalation of TPI, which led one subject (who also had dysgeusia and
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Tabl e 10 Dose Interventions Due to Adverse Events Treatnent Study Day of
Subj ect Drug (Sex/Age)' AE! Adverse event' Dose interrupt! SAE! w thdrewc
related! TPl 4x14 nme (F/11) 1 Cough aggravated Modified No No Probable TPI
3x28 in (F/13) 1 Cough Modified No No Probable (F/25) I Cough Modified No
No Probable TPI 4x28 ne (F/22) 1 Cough aggravated, throat Mdified No No
Probable irritation Analysis and D scussion of Deaths, Oher Serious
Adverse Eve . j-qnif r : e
reported i nlﬁ%c I séag %ﬁ&g@htg%%%wsﬁﬁﬁﬁﬁgﬁ%ggﬁﬁ gﬂj g%%%hﬁggfhﬂs%\éﬁ put um

i ncreased r éploubjedts teporedshasaline respilytery syraptoriayand, of theaeiwhereportédoeopgh ad i zat i on

consi tr oa dhrgy &Y By HRE6 bR T EHRhy Sy eI 308 EUFRAGINE Fo

noder at e codfhnmigutes owthhnea gy meniakak thtarvenkipm  Tie nfotre ktterf subjectsntesthdddi awl of TPI

whi ch | j.ect | ; d: j d ., -52 i d
T e oo e BRF FpAHER BiAE RS RFRE oD o Rk SRR o
dosi ng. Al lwesupjobstly rel@tpdnd eiek taaiseying dronelipl irAtabiliyy thtrpftenraccompahiesof t hose

who reported coygh as ..an AE, .all.but ong also.noted it as.a basel]|ne
oyt om | ThEREe AR et e paosst FA RS it BRSSP o

i nt elrvenéI i gfﬂtudyT eugf ac?]minis&aﬁoar smﬂ,f Q@E&s rs&ﬂ'y,afl‘Plet il 8ost Uevetad un;](bm

conpl ete ing Wwthin mnutes of the original interruptions. These AEs
were pr obablg’&5 P&Sﬁfe&’e’ied" IHeleggtrder | ying bronchial irritability that often

acconpaniges cysﬁgﬁatgjogosi s, although the investigator considered each
event to be probably related to study drug adm nistration. Thus, in this

study, TPl at ealih N9l meapethangss frpppbaselisiro fglioywp happisloge restt Mereat ed. 10
Hemat ol ogy lygseRRk MQBWI%QHB@%}@PQ.%@%% ithPorfadf dif¥fehtids B&FBLO! 09y

results were observed in TOBI o treat ment groups. There were no
i mpor t ant  difOBd aph EBEgiounsie arean Fipmee fpr bEweling s pespattampefincrepsingjaedy om

basel i ne and;, 8. Rah ikfdASinPlosk BETHAS! £ nEABlogy test.

15 No notable increases from baseline to follow-up were observed for TOBI or TPI

groups in the frequencies of above-normal or below-normal hematology results. There
were no important differences between TOBI and TPI groups and no patterns of
increasing frequencies of outlier hematology results with increasing dose of TPIL.

OneTOBI subject had a clinically significant follow-up eosinophil count that was

20 recorded as an AE.

Serum Chemistry

No notable mean changes from baseline to follow-up.serum chemistry results
were observed in TOBI or TPI treatment groups. There were no important differences
between TOBI and TPI groups in mean change from baseline and no patterns of

25 increasing mean change with increasing dose of TPI for any chemistry test.

No notable increases from baseline to follow-up were observed for TOBI or TPI
groups in the frequencies of above-normal or below-normal serum chemistry results.
There were no important differences between TOBI and TPI groups and no patterns of
increasing frequencies of outlier chemistry results with increasing dose of TPL

30 One subject had a clinically significant follow-up glucose result; this result was
attributed to CF-related diabetes, was not recorded as an AE, and was not attributed to
TPI treatment.
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change with increasing dose of TPl for any hematol ogy test. 15 No notable

i ncreases frombaseline to followup were observed for TOBI or TPl groups
in the frequenci es of above-nornmal or bel ow nornmal henatol ogy results. There
were no inportant differences between TOBI and TPl groups and no patterns of
i ncreasing frequencies of outlier hematol ogy results with increasing dose of
TPI. OneTOBI subject had a clinically significant foll ow up eosinophil count
that was 20 recgid&d GhePlothlh Serum Chemi stry No notabl e nean changes from
baseline to followup serumchem stry results were observed in TOBI or TPI
treatment groupsQuapktative ohangesftont baseline 4o follgwupaesiis sisre st coledatedrailie and TP
groups in of t ng mean
Ghange w t p o el e iy 189 S JEERR 8. Rl Mnfitase Roplak s

i ncreases frfqihrwba:swbnenﬂ)stmecf ﬁirITQBIupr mrgomtssmrﬂzedreﬁuﬁncﬂ' @IdlpsuckTMne gr oups
in the fﬁequencr e ulféfo ssovve eateIor bel ow normal serum chem stry results.
There we ﬁ gffe ere ces ‘between TOBI and TPl groups and no
patterns of chesmglmgoslttveqajemﬂesfaoﬁotedJlﬂ 4 subjednevhosteceyved €ERII 4x28 wigt h

i ncreasi ng dose of TPI. 30 One subject had a clinically significant
followup g P0se result; this result was attributed to CF-rel ated

di abet es, was nokhdiveiualridethtsls bneﬁnajﬁlad was not attributed to TPI

treatnent. -53 D pstick Urlne Pr ein Quantitative changes frombaseline to
foll owup result exeRp %I”é’u‘f é@’ ggﬁ’-}ﬁ‘é&m gﬁéatﬂli"&f‘?s WEEeRESEYSt ei n t est

is a quabi ta ' &@tﬁﬂy NOBI Qibjdet ez/umraemcmrmyhﬁ&e{ fomewt eofs@bﬂl:ﬁlw' up were
observed for or TPI agr oups in_the frequen%% of dipstick urine

protein res Eﬁstﬂé 06? OWdgpEmal gangs, (o 63p)dhat syas rocord an Adisandwas °314514€E"é1ul t was
noted in a 5&4&1&;%1&!&% OBt ikathedt By tﬂé‘x%gesﬂﬂatord @Ph% suﬂjaﬁih phsdiiad eokﬁéﬂﬁl()' ogy

Abnormalities Wth one exception, no clinical i gnificant hematol ogy

resul ts wer eesalbaves glcthie upper digns @fgnom@ (§ P%asybut rteepbjsmhaé elevated agsmophils g
| | 0
clinically gig erytfefcﬁél{hg g%&hh&i%lﬁ? }éonaﬁé‘eséﬁtﬁ dﬂﬁa%) gossg}égfug&%% range,

to 6% that was recor as an A onsi dere ted to
TOBI tr dat m@Pe igyncertaini nvest i gat or . The subj ect's basel i ne eosi nophi |

result was at th enﬂ%@mlsi@t of normal (5.9%, but the subject had el evated

eosi nophils

With one exception, no clinically significant serum chemistry results were
observed during the study. One subject (TPI 3x28 mg) had a clinically significant
follow-up glucose result; this result was attributed to CF-related diabetes.

20 Dipstick Urine Protein

With one exception, no clinically significant dipstick urine protein results were
observed during the study. One subject (TPI 4x28 mg) had a positive 3+ result at day 6
follow-up; the subject had a positive 1+ result at screening and at an unscheduled repeat
test on the day of dosing. The study coordinator felt that the 3+ urine protein result was
25 consistent with SAEs (cough and sputum increased) beginning on day 2 that led to
hospitalization of the subject.
Bronchospasm and Acute Decrease in Pulmonary Function
A single instance of asymptomatic bronchospasm (20.9% reduction in FEV;
percent predicted within 30 minutes after the subject inhaled a single dose of TPI
30 2x28 mg; (Table 11) was observed during a spirometry procedure that was not performed
according to American Thoracic Society (ATS) specifications. Had the procedure been
performed to specification, the FEV reduction could have been less (11%). A similar
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8 days before the baseline result. The clinical inportance of the final

eosi nophil result of 15 9.0%is uncertain. Serum Chemstry Wth one
exception, no clinically significant serumchem stry results were observed
during the study. One subject (TPl 3x28 ng) had a clinically significant
foll owup glucose result; this result was attributed to CF-rel ated di abetes.
20 Dipstick Urine Protein Wth one exception, no clinically significant

di pstick uri i t subj ect
(TP 2 ) AR seleik %"ﬁe%sap@&ﬁéﬂﬁﬁ;’%“ e ot PO a8 oot “ha
a positive 110.Fédedreasegt screening and at an unschedul ed repeat test on the
day of dosing. T r result
was 25 consi sten?ﬁ%%ﬁh%pggg?g?@w Qgﬁ{j&é% ?ﬁ?nstulbfﬁ%rgea e’%;‘wéga ?%cg%aﬁéggfon day 2
that |ed tomdne)ﬂlpn 1 % ibmtlessahanci0% hnd"lféhmemcmt pr@cmdc(ﬂfdzipéik)mﬁm of\thetsix Decr ease

i n Pul nonar (20. 9%
reduction i #PIE °!‘535“b&ee°?1wg¢7e%h Cef‘h%@\%? % ﬁ’igﬁio 8154?{ afn%[bﬁﬁegﬁg] ect

i nhal ed a S|t1|iag11‘EI dxP8ang dosEllexpedidncdd 28ughy pr édighlaggﬂaika)ted/mthmbmutbedxﬁdurl ng a
spironetry pr ocedure that was not perforned according to American Thoracic
Soci ety (AT§f $ecifications. Had the procedure been performed to
specification, the FEVI reduction could have been less (11%. A simlar -54
asynpt omati c r educt iTalslellh SEEjéptspﬂh@&nteM&aheehﬂﬁﬂmmchﬁmbserved in a TOBI

SUbjECt (19. 1%odectreaper—One—otther—TOBH——sSpbject—antTsix frer—TPl subj ects
experienced a (ecrease|l of nore tlhan 10% but | ess than ﬁ’(ﬁ@?‘a‘% EV, percent
predicted (Table 11). [Three of tHe <YM Tp| subjects (&HE¥t p2/507 at
the TPl 3x28 ny dose apd SUBfectq 0FPHPY and PUsPAdBeny tHE: MH*.4x28 ny dose)
experi enced colgh or cougﬁE‘élg(gravat FEWWet hip TRt &s af t &dysPe®)si ng. Table 11
Subj ects with AdwtRenDepr eBredisted n |Pulbrdistet y Funtredicsd  As defere/diidel  AEs
30-m nute (especially Predose Podtdose Percent Changelcoiitmettifheeze, FEV1L %
FEV1 % i nFEV, %@®r dyspnea)23 Tr edt mend.3Pr edj ct etb.®Pr edijct edNPr edi ¢t ed
bef ore/ during |4x14mg
TPL 69.9 55.3 20.9° No
2x28 mg
TPI 54.3 47.6 -12.3° No
3x28 mg 87.4 771 -11.8° Cough at time of
spirometry
TPI 73.3 64.0 -12.7° Cough
4x28 mg aggravated,
lacrimation
increased at time
of spirometry
772 . 618 -12.1° No
67.8 60.0 -11.4* Cough
aggravated,
dizziness ending
about 30 minutes
before spirometry
TOBI 39.3 34.1 -132° No
300 mg 104.3 84.3 -19.1* No

10 * Decrease in FEV; % predicted is 10% or more but less than 20%.
® Decrease in FEV, % predicted is 20% or more.
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irom? TPl 52.3 44.3 -15.3" No 4x14 ng TPl 69.9 55.3 -20.9 b No 2x28 ng
TPl 54.3 47.6 -12.3'" No 3x28 ng 87.4 77.1 -11.8" Cough at tine of
spironetry TPl 73.3 64.0 -12.7 Cough 4x28 ny aggravated, |lacrimation
increased at time of spironetry 77.2 67.8 -12.1' No 67.8 60.0 -11.4°
Cough aggravated, dizziness ending about 30 mnutes before spironetry
TOBlI 39.3 34.1 -13.2'" No 300 ng 104.3 84.3 -19.1' No 10 Decrease in FEV 1

% predicted is 1@,@3&@9@&%&1111bﬁﬁ&g%ﬁ%&goéo b Decrease in FEV 1 %

predicted is 20% or ati ve Changes in Pul rmnar¥ Functi on
Mean changes i n Mean chsagesantFEYh augreentapredicteds Ky pernent preslifitest ead FERd7s~EF25- 75
ercent pre I I from

P P gh%%n? rédibte}jicﬁ T Al ﬁff 9:%&%% “%el&?ra%ie' H?&%gg xﬁ:gé foo

screening t efore 0SlI ng and | I ow up.
There were hefommaaﬂeio*smgmd ﬂrdmpmdmslajo&altm\wri& fﬁﬂBw-upnd‘haiﬁlweger nmmaremd no

appar ent .dosexrel ate di f ne ween, TP i changes in
FEVI, FVC, o egw ri@% p‘fi%:ﬂ gfoe%s #pd fo at?g oF eéqsg r%ﬁtgi%ﬁ%efeélge “af ter
dosing. Vit abmfselgnm g’aq:s,em\maﬁ chemgésain FEVarF\i@ s FEFgnRi paécht predinieéd srotvet ween

TPl and TOBlbef%;ech BG mintites after dosing.

Vital Signs
There were no large or consistent differences between TPI and TOBI groups in

¢

10  vital signs or changes in vital signs throughout the study.
Concomitant Medications
Thirty-eight of 90 subjects took concomitant medications and therapies after

dosing. No differences were apparent in the frequencies or types of concomitant
medications and therapies.
15 Safety Conclusions

More TPI subjects (60.6%) than TOBI subjects (30.0%) experienced treatment-
emergent AEs during or after treatment. The percent of subjects with any AE was similar
among the TPI dose levels (45% to 69%); sample sizes were too small to determine
whether a trend was present for increasing any-AE incidence with increasing TPI dose.

20  All treatment-emergent AEs were mild or moderate in intensity.

One TPI 4x28 mg subject experienced two SAEs (moderate cough and sputum
increased indicative of an exacerbation of CF lung disease) that led to hospitalization on
the eighth day after the single-dose study treatment was administered; neither of these
SAEs was considered related to TPI treatment.. Another TPI 4x28 mg subject

25  experienced moderate, probably-related cough aggravated, dysgeusia, and lacrimation
increased that caused study drug administration to be interrupted and then stopped; the
subject then withdrew consent and was withdrawn from the study. Four subjects
experienced coughing during inhalation of TPI that led to a modification, interruption, or
delay in dosing (one subject each at TPI 4x14 mg and 4x28 mg and two subjects at

30 3x28 mg); each AE was considered to be probably related to TPI treatment by the
investigator. However, in all four cases, dosing was only interrupted briefly, and the
subjects resumed and completed dosing without mishap. All subjects in this study
reported respiratory baseline symptoms, with ~90% in each cohort reporting cough.
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10 vital signs or changes in vital signs throughout the study. Concomtant
Medi cations Thirty-eight of 90 subjects took concom tant nedi cations and
therapies after dosing. No differences were apparent in the frequencies or
types of concomtant nedications and therapies. 15 Safety Concl usions Mre
TPl subjects (60.6% than TOBlI subjects (30.0% experienced treatnent-
energent AEs during or after treatment. The percent of subjects with any AE
was sim | ar puRiEReretthere ?E&mggﬁﬁﬂh%@hqs het ek R Hbm B MRk dRind@anper e t oo
smal | to determ ne her "a trend was present for increasing any-AE

i nci dence wof ﬁdqymewé%r%rmw&awhen wqut%m&mwﬁ%dngent AEs were mild
or moderate in | AESRRldibnce b dPlards? Furler S BpE ChbiEotD Vel LOREH dr g =S

(rmoderat e cough and sputum increaSed I ndicative an exacerbation of CF

| ung di seasegeravated (129166 subicets t-a19 P idysgensia (klhslbﬁctjhtlﬁ7%é,ypmus,t he

conei der aa ATl SRLERRAER SR, ELA Gt kNS dhed infey ROES 00

exper i enced lasrinhetict e;crqasadbabdkynmél mredlppe;nugimagpgr heeaia@d N&Ssgadusthmat and

| acrimation. . ht d
i nterrupted ug,agg?ﬁgr%ﬁ) cgsp%e(f%?ﬁ‘g ] ecc{én%ﬁ%ﬁg(;vagghg&gm %%%5%% ’ and was
W t hdr awn f dgspetsiveinedeardy slightiy mmuhq:rmstng TPEXper iNoment thamqiu T(gBI:Isanentg

i nhal at i f TPl th di f I
osing. (one “RIBFEED B chEar TIBT RSP RERURL /o5 AR o RSB Y ot 0

3x28 nmg)ip eagzdgeﬁbfa,WSWMMBHeé@eﬂgwwe@bﬁbicyTomlmxﬁd to TPl treatnent by

the investigator. However, in.all four cases wag only interrupted
br e |y, andt he ThefDERes camidfird R stAS o SoHI GO 0oR SHRATEIH Shap. Al |
subjects i nnis’fwl&ssdftuirygeuﬁle,pﬁfdt 26kt ﬁﬁs‘i@icésaétohaémb 8k iah@ tﬁyﬁﬁhﬁaﬁon i geh -90% i n
each cohort reportin -56_Furthernore the reportlng of ml|d cough is

not unexpec PR ofrrp lvr lielagefi to 4 Heatments By pomparisgn.finele, migeces ohegster |

especi al |y ybRfesl li dnﬁﬁllai addkinbpnil eo%mainel%agéu &rye@ﬁm -phAFAgiRY ps%ﬁtuﬁlnced by
the | ar est Aunber TPI™ subj ect's were coug or “cou %leavat ed (13 of 66
SR

subj ect ngprepged, alwwwwaowp%%}déwgwnwm%d ptgpent. 5
haem)pty3| s, andargy [&%étﬁﬁ@ofﬁsy&ﬂ@hﬁﬁ& Emnéro;pé%{ﬁ $419% réd%UﬁéH‘ih'FW?@%ed
crackl es lung, lacri rratl on I ncfeased, dom nal }lgal n upper, dizziness,
headache NOScomied simitap ft an dsymptometicoh?. w@reé%ioeen% ORI S%eéhch) The i nci dence

of cough, cough gQgr @}é[\get ﬁéjnoté‘lﬁﬁ zﬂ%ésgﬁti%éﬂséhﬂg b, @Enﬁ&’al ShBoBtbrY Yrettith, Mo

i ncreasing TPl dose nor e
patterns of increasing change with increasing dose of TPI no increases in the frequency

20  of above-normal or below-normal results, and no apparent TPI vs. TOBI differences. Ina
single TOBI subject, an elevated eosinophil count was recorded as an AE.
Discussion and Overall Conclusions
Single dose administration of TPI results in a more efficient delivery of
tobramycin than TOBI® Tobramycin Solution for Inhalation, while maintaining similar
25 tobramycin pharmacokinetics. Systemic exposures achieved after administration of
TOBI® To‘bramycin Solution for Inhalation were very similar to that seen after
administration of 4x28 mg capsules of TPI, with an equivalent dose calculation of
115mg of TPI. Hence, four capsules of 28 mg TPI (112 mg total) should produce
systemic exposures that are comparable to 300 mg of TOBI® Tobramycin Solution for
30 Inhalation.
Minimal dosing interruptions (temporary in all but one case) due to cough were
observed and did not appear to alter the single dose pharmacokinetics of tobramycin in
serum after administration of TPI.
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experienced any AE. TOBI subjects experienced no cough, cough aggravated, or
10 dysgeusia, but 85% of the TOBI recipients were chronic TOBlI users. The

i nvestigators considered nost instances of cough and cough aggravated, all

i nstances of dysgeusia, and nost instances of haenoptysis and throat
irritation to be possibly or probably related to TPl treatnent. By
conmparison, single instances of chest tightness, herpes sinplex, eosinophil
count increased, o, AP 5 sput um
vi scosity incr eas&ng\e?{g&g%%/s"l %g& pg"ft Q({lﬁ%y% T—%r’eaﬁ%ﬁg&eﬁ@fln |l e

i nst ance of oamyiouly watsing Hneﬁdoﬁaampmzmﬁ 20d Q%eraélduetﬂmgrquuqklyFl'ﬂbu@ isnmns

recor ded, S|mlar S. t tic 19.1 %reduction i.n ubj ect .
There were SRS ﬁoglatghagln’ég}siefg%nq%v% Ry PR Y Rt 1 o?‘a’ton?y ﬂresul ts,
no patter nSubj)éctsl aic basalieng Whiknthe intiténce rufrAaEsiwag higiee mePmleatedhcthamncr eases

'nthefre { b enorma bel ow no | re S
:appar ent Tgl i){re‘f‘@gw% #W%E“Sé? ﬁ’\éli;tém Ire%eﬁ‘fﬁgéhiomcacﬁ’ gevat ed

eosi nophi | qmmyaﬁgaﬂﬁsh@smmaﬁﬁ Di scussi on and Overall Concl usions
Singl e dose admi nistration of TPl results in . a m)res‘ﬁffl ci ent dellvery of

tobranycin than 8P RS FaPREEIer [EEPLLi R My PSuphmedication (ongiimeeot 2
mai nt ai Ni Ng 6By broscholiORdrR BACE em@émgaéfﬁ@e&agﬁsaﬂeﬁuﬁmcﬁmp&ur es

achieved after admnistration of TOBI(r) Tobramycin Solution for Inhalation
were very s hifivrithdrapgl. {Fhgdoss efpsualibrenchopseipstion s%lﬂ@lytb%ca@fe ofthigregeficdapsul es of

TP, witp an eqUA&ﬂnfs'ﬂ%ﬁ&P&%u@&'d&k@s%?T%@&al d%ge'é of B8 Ry td P12 mEas Gell-f OUT

capsul es of 28 (112 ng total) should produce systemc exposures that
are conpar aflera bB@E sulgeqtﬁrdtmegﬂ(ers;udsroﬁngmném twelvemilbigrams pf TRIpowderal at i on.
M ni mal dosi (o) ;| cough
wer e obser\g sé@l&?e&iy%@x&%t %%Iée:t?n%rﬁg c%ﬂe@ t?’Jh(g,:mglluir‘l% gg%@éﬁ)pcﬁgsﬁa%&kl netics
of tobr anycifor Inhmlatiemr um aft er admi n| stration of TPI. -57 Approximately 20%
of subjects repo i i 1y
causing brief dog%ggtﬁggrﬁ%%&%‘%d glglﬁaéngrﬁz)% I")g/ﬁg g]?et %ﬁgdsqﬂfég%wegﬁugh is an
expect ed SAE withtahsimple inhalealdexdcedis ynqohmbw rapideand pfficmt thas shepstalendtdosaoft he

jorit f ject t line, i L h i
TPt r ot ea TS, Ebidaftin S80Fon 6t il oD aloRiaBPRyy T UEn RS b st |
cohorts rec aicm@bdahﬁgmml thyoat irfigtionl 4DBk (nh)alaﬁrmbofetrmaveae oot uﬂexpmteﬂ,ogwen

I nhal ation. I n on n ke hi i cation
( coﬁs?tst |Ongﬂ5:f Ourelté: povsfder co% une mS ga% %ose I-? ver, }nomgs% cgses thsé e'flt%&s werrge dicatio

mild, and the subjects voiced an appreciation for how quick and simple the dosing was

20 for TPI. The lack of complaint of cough and bad taste from the TOBI® Tobramycin
Solution for Inhalation group may be related to the fact that 85% of those subjects had
been taking TOBI® Tobramycin Solution for Inhalation on a routine basis prior to the
study. These subjects may have acclimated to the effects of the wet aerosol form of
tobramycin.

25 Thus, single dose administration of dry powder tobramycin resulted in a more
efficient delivery of tobramycin than TOBI® Tobramycin Solution for Inhalation, while
mamtammg similar tobramycin pharmacokinetics. Systemic exposures achieved after
administration of TOBI® Tobramycin Solution for Inhalation were very similar to that
seen after administration of 4x28 mg capsules of TIP, with an equivalent dose calculation

30 of 115 mg of TIP. Hence, four capsules of 28 mg TIP (112 mg total) should produce
systemic exposures that are comparable to 300 mg of TOBI® Tobramycin Solution for
Inhalation.
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| ong-acting bronchodil ator) and experienced noderate cough after dosing,
which led to his withdrawal. The | oss of usual bronchoprotection is |ikely
the cause of this reaction. 10 Admi nistration of single doses of TPl in
total doses of 28 ng to 112 ng was well- tolerated by CF subjects during the
study. One hundred twelve mlligrans of TPl powder gives a close systemc
exposure to tobranycin to that fron1TCBI(r) Tobranycin Solution for

| nhal ation. Thi systud ate he in |o i thods of
the invention g@nﬂ %1 apre %‘ﬁ‘?ﬁgr eV é’erlls Qe lél“??aﬁﬁ

efficient tmmnnbhb1swamdﬁrdmdnmeddha-ﬁiiw(c&m@abmmnhsmmﬁSahumnamﬂhnt

I nhal ati on g¥?neb%% tian gggeffects of increased cough and throat
irritation Pmagﬁm¥EP ) Wﬁ?‘unexpected, given the anount of
powder contained in each dose. However, in nost cases the effects were

m | d, and the subjects voiced an appreciation for how quick and sinple the
dosing was 20 for TPI. The lack of conplaint of cough and bad taste fromthe
TOBI (r) Tobranycin Solution for Inhalation group may be related to the fact
that 85% of those subjects had been taking TOBI(r) Tobranycin Solution for
I nhal ation on a routine basis prior to the study. These subjects may have
acclimted to the effects of the wet aerosol formof tobranycin. 25 Thus,
singl e dose adnministration of dry powder tobramycin resulted in a nore
efficient delivery of tobramycin than TOBI(r) Tobramycin Solution for

I nhal ation, while maintaining simlar tobranycin pharnmacokinetics. Systemc
exposures achieved after admnistration of TOBI(r) Tobranycin Solution for
I nhal ation were very simlar to that seen after adm nistration of 4x28 ny
capsules of TIP, with an equival ent dose cal culation 30 of 115 ng of TIP.
Hence, four capsules of 28 ng TIP (112 ng total) should produce systemc
exposures that are conparable to 300 ng of TOBI(r) Tobranycin Sol ution for

I nhal ation. -58 While the preferred enbodi nent of the invention has been
illustrated and described, it will be appreciated that various changes can
be made therein without departing fromthe spirit and scope of the

i nvention. -59 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. Use of
an am nogl ycoside antibiotic in the nmanufacture of a nedi canent for

treating an endobronchial infection in a patient, wherein the nedicanment is
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provided in the formof a dry powder aerosol conposition conprising from 90
to 130 ng of an am nogl ycosi de anti biotic per dose, the conposition is
formul ated for administration to the endobronchial system of the patient and
the conposition is used one to three tinmes a day for a first treatnent
period of 20 to 36 days. 2. A use of Claiml wherein the first treatnent
period is followed by a second nontreatnent period wherein no

am nogl ycogi F Ohetr T i 1R t chial system of

t he pati eﬁﬁﬁg@}%@g@y&&s} S;I Trlnﬁ? W‘Z@@?ﬁém%{gﬁ? grjlog ycgéy? %’e antibiotic is
selected fromthe group consisting of gentam cin, am kacin, kananycin,
streptomycin, neonycin, . netilmcin and tobranycin, or a pharmaceutically
accept abl & sal St A P@&mmaﬁyws cAngibIgHc in _S%Hfaé;itq’fetorfé‘ ‘r‘FB’“g"‘FVcﬁ%i de
antibiotic is &oRmaMietRioRinchial ARREABESHL fllehl REGER AR GediBhhodiigr eof - 5
A use of Caim4 erein the aerosol powder” conposition conprises from 100
to 120 ng of tpdowvakdn the HrmAfusdrygfowdennerodol whampesinonremgasiag dfonh B8 aer osol

powder conpositi co ising. from90 to 130 ng of the am noglycosj de

Dt bl ot (e 1 1 VPUemE! Bk a7 GO CRTde dhipioHpRE dose e camBRSHOR: i 6
wherein the ae R bt ' LY i f - nj ses. -60
8. A use of C g;?%ﬁi t\/\herg&lhﬁﬁl?ﬂ%%égg%% elﬁg%g%) fr{éelg?r%g%?ﬁ] g)grtfl?%gat}egp Iﬁdoﬁgzo to 36
days. 9. A useompposGlcmi imuReddrerteitiret hieef nrday forefitshradtneer paobdi of 20rtom 26 to
30 days. 10. Aé)é;ae of Claim2 wherein the treatnent reginme of the first
treatment peri %0l | owed by the second non-treatment period is repeated a
multiplicity of tinmes. 11. A use of Caim?2 wherein the powder conprises
particles at | east 50% of which have an aerodynami c dianeter in the range
of from 1fnto Bnuseld. Claimslewhere@ dienfi@t whatnenn peded pafollemedity & seqoatli ¢

fibrosis patient. 13. A use.of C.aim 12 wherei.n the cystic fibrosis patient
s suffering fROIHCAIOSS GEHAHOHAECE ROBRERERFATITs AREROIE S SBInHTRddoot O ai m

1 wherein the gerAsOroRMMI&Y stk Jradmdi@ked for administration to the
patient using a gry powder Pnhal er.en[?LJAS. A use of Claim 14 wherein the
aerosol powder is disposed within a single
3. A use of Claim 1 wherein the aminoglycoside antibiotic is selected from the
group consisting of gentamicin, amikacin, kanamycin, streptomycin, neomycin,

netilmicin and tobramycin, or a pharmaceutically acceptable salt thereof.

4, A use of Claim 3 wherein the aminoglycoside antibiotic is tobramycin, or a

pharmaceutically acceptable salt thereof.

5. A use of Claim 4 wherein the aerosol powder composition comprises from 100

to 120 mg of tobramycin.
6. A use of Claim 1 wherein one dose of the aerosol powder composition
comprising from 90 to 130 mg of the aminoglycoside antibiotic is divided into

two to six unit doses.

7. A use of Claim 6 wherein the aerosol powder composition is divided into four

unit doses.
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container within the dry powder inhaler, and the aerosol powder is delivered
fromthe container into the lungs of the human or ani nmal subject by the
inhaler. 16. A use of Claim 15 wherein the aerosol powder is disposed within
multiple containers within the dry powder inhaler, and the aerosol powder
is delivered fromthe containers into the lungs of the human or ani mal
subject by the inhaler. 17. Use of tobranycin antibiotic in the manufacture
of a nmedicanment for treating a cystic fibrosis patient suffering from an
endobronchi al infection, wherein the nedicanment is provided in the form of
a dry powbler adruseof Chompowhereimrihe sasapd nei-trgatineohperial is drom1 0 o3 todays.
tobranycin anti biotic per dose, the -61 conposition is fornulated for

adm nistration to the endobronchial systemof the patient and the

conposi tion i sAygsedf twis® #*héem tfl@ﬁrs@tr%éthm%ht ﬁéri%@tlgﬁﬁn il iRk 28 days
foll owed by a second non-treatnent period from26 to 30 days wherein no
tobranycin antibiotic i s adm nistered to the endobronchi al system of the

atient, d then r he.firs nd second er| ods. ,18. A
e of o 1A eEe R whetein o brelihend GRS ob ufie F dtesBEin iod
conprising fr omu%&@dtb? tHelRcHRd Rdn- e Seridd 3 icpBited hﬁqdlepl;un\ylo%%esnt o three
to five unit doses. 19. A use of Claim18 wherein the aerosol

conposition is divided into four wunit doses. 20. A use of Cai m 17 vvher ein

i et onl 21, ARG SLERHInY MR A RENPc ] PUtCER  SRUON Of SBehent

periods are remtaecaea)dfyﬂa&htdcﬁbm@tbimé rdng 8BS from2l ) syurpowder  aer osol
conposition conprising from90 to 130 ng per dose of an am nogl ycosi de

antibiotic suitable for the treat nent of an endobr onchi al infection in a

pati ent b aer sol tration to.the patj.e one t.o three tines a day
for a per d 0 Ufﬁo g d\gb%rel epﬂle th‘pag iS{I? ﬁhro&s lgliltm 22 wherein the

am nogl ycoside antibiotic is selected fromthe group consisting of
gentam cin, am kacin, kananycin, streptonycin, neonycin, netilmnicin and
t obr anyci h3. or Aauwhaf r@meutlﬁcwbmylra&@epywbl fibresis t patiehie e sbffering, fram a

conposi tion of Pseugomonas e\'\ﬁaogron&élhlgfe% nogl ycosi de antibiotic is tobranycin,

14. A use of Claim 1 wherein the aerosol powder is formulated for administration to

the patient using a dry powder inhaler.

15. A use of Claim 14 wherein the aerosol powder is disposed within a single
container within the dry powder inhaler, and the aerosol powder is delivered

from the container into the lungs of the human or animal subject by the inhaler.

16. A use of Claim 15 wherein the aerosol powder is disposed within multiple
containers within the dry powder inhaler, and the aerosol powder is delivered

from the containers into the lungs of the human or animal subject by the inhaler.

17.  Use of tobramycin antibiotic in the manufacture of a medicament for treating a
cystic fibrosis patient suffering from an endobronchial infection, wherein the
medicament is provided in the form of a dry powder aerosol composition

comprising from 110 to 115 mg of tobramycin antibiotic per dose, the

-61-



or a pharmaceutically acceptable salt thereof. -62 25. A conposition of
Claim 24 wherein the aerosol powder conposition conprises from 100 to 120
ng of tobranycin per dose. 26. A conposition of C aim 22 wherein one dose of
t he aerosol powder conposition conprising from90 to 130 ng of an

am nogl ycoside antibiotic is divided into two to six unit doses for
admnistration to the patient. 27. A dry powder aerosol conposition for the

Freat ment of acGalfont s BT e R8s PHEHSG IS LEBM-AMPUARNE 8PGD! 2

i nfection, corrpr rom ng per cin antibiotic
suitabl e for agltent sﬁdtate icompbstidhs ysad tveioé a dwy ﬁﬁ aaﬁrsdayatfnent perjodrof Q8 of 28
days. -63
Y days followed by a second non-treatment period of from 26 to 30 days wherein
no tobramycin antibiotic is administered to the endobronchial system of the

patient, and then repeating the first and second treatment periods.

18. A use of Claim 17 wherein one dose of the aerosol powder composition
comprising from 110 to 115 mg of tobramycin antibiotic is divided into three to

five unit doses.

19. A use of Claim 18 wherein the aerosol powder composition is divided into four

unit doses.

20. A use of Claim 17 wherein the cystic fibrosis patient is suffering from a

Pseudomonas endobronchial infection.

21. A use of Claim 17 wherein the first and second treatment periods are repeated a

multiplicity of times.

22. A dry powder aerosol composition comprising from 90 to 130 mg per dose of
an aminoglycoside antibiotic suitable for the treatment of an endobronchial
infection in a patient by aerosol administration to the patient one to three times a

day for a period of 20 to 36 days.

23. A composition of Claim 22 wherein the aminoglycoside antibiotic is selected
from the group consisting of gentamicin, amikacin, kanamycin, streptomycin,
neomycin, netilmicin and tobramycin, or a pharmaceutically acceptable salt

thereof.

24. A composition of Claim 23 wherein the aminoglycoside antibiotic is tobramycin,

or a pharmaceutically acceptable salt thereof.

-62 -



25.

26.

27.

A composition of Claim 24 wherein the aerosol powder composition comprises

from 100 to 120 mg of tobramycin per dose.

A composition of Claim 22 wherein one dose of the aerosol powder
composition comprising from 90 to 130 mg of an aminoglycoside antibiotic is

divided into two to six unit doses for administration to the patient.

A dry powder aerosol composition for the treatment of a cystic fibrosis patient
suffering from an endobronchial infection, comprising from 110 to 115 mg per
dose of tobramycin antibiotic suitable for administration to the patient twice a

day for a period of 28 days.
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