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profile of a hypothetical patient, as described in
wexesevd, Part A(i), showi ng a very sinple, Pptawskione22812
graph (basal |evel -set by the q; NTUS) )
punct uat ed by 5%§E§D@§93ﬁgﬂgﬂé?rﬁgg% i al LI SPRO
(1 Ihﬁﬁﬁ-]m) Figlsalii 8 4 tiuerSing [(@QARLN phatphicekitetics fa a mixture of
schematic of a drug Qﬁﬁﬁ gunp configured for

regulp?@éﬂﬁt@@eéﬁte&ﬁtlgﬁﬁﬁﬂ? ?Féﬂ% %dé%‘g‘i’l bed in Exanple 2.
[ OR$1d) Fi Gtif:Re 4 ik & gfhph GIRHRInE Ghdmsllindirofile @€ kihypothetioalmatient, as

nd a;&eﬁmw&r el 70 SROR . S LA vy
GLA%\ E@ﬁ@t{m@@ b Pedi ooéspaddirpeto qfrarﬂi‘hl EMERRO (ﬁHMALOG)
scrlbed in

anple 2. [0023] Figure 6 illustrates
insulintigjeetiohdct of nol ecul ar wei ght and |ipophilicity on

theyohdt € Of &rE @rl§g‘§éﬁi¥ﬁlatlct b2NERG [dblivery pagecdfigured for practice of an
perneati on E per and |ower gray curve for the nore or
embWh@@ﬂﬂﬁﬁﬁbﬂﬂn taglhdt ances, respectively) or of the

RWEIERO\E&&): 4@@'s§kﬁﬂtl@8ﬂ£ﬂtﬁ1§ﬁb@ﬁr}( Bina¢ korlfigived &rcpractice of an
bullets). Dotted black bullets represent the

emb@bﬁﬂéﬂgwabﬂh$ﬁﬁ§mﬂ%2transdernal pat ches. [0024] Figure

'&(?)2?] ar apBurk Isl 91 tsEiRka@ of §8ruk eV N paisl c@ifigaed dor practice of an
I1'es of "a hypothetical patient, as described in

emb@kmﬁﬁﬂ@wsbﬁbhgﬁmﬁﬁe?or both drugs a very sinple, flat

ng ap hFl%Q@%q luslrﬁ@é"tlhé BrrRNEE 1801 etmBg @Bight it $1qu‘h1$l)01ty on the rate of
uated )y peaks correspondgﬁg to prandi al 3§U|I less
transdpmmag Irrespg rin icAfeuei ReSatien (HRISH BRETTST (S WHEY 50F Q6K

l1po@ﬂ §tﬁﬁck§‘ r@F@ctﬁg?y & TiRd SRANSFEROREI® Medlated penetration (black line
a | On

gure 8 is a gﬁgﬁg |IIus%Lgt|n9
and btﬂl@tSbﬂ?roéted blagk budeis Fql?tfé% the lcorRagisHL pedgrp
36&91?” | PMEleS7 RSa Cél?eﬁﬁr {IRGshtihg thxanplie ahd @ﬁ&%&} profiles of a

ure 9 isa graph illustrating.th
hypcammpalmamﬁ, ¥ iﬁg@@vg% in Fralod SV iRSaRT EP{‘J&CS%E’& 3 ¥y sigple, flat line
grapht gba%j ASEuliP Qﬁdeél{ﬂca Rls@ns) pubPeea]bypeglid(€ordbbon8ing tpratial insulin
B

conparin ef Tect of contlnuous gl uca i nfu
st et Sreasion 1 PSP 4 SRal Y BFRRBed in

a&mﬁ%dﬂﬁ&ﬁ lihed in Exanple 7. [0028] Figure 11 is a graph
arlng the effect of continuous gluca Qn inf

at [0®5hg/ k §igiend 1soq1grﬁﬂaﬂlu§q:a@§5§}§ effeqt %f ‘gla,l?ﬁs B g infusion on
meaﬂ%lugﬁﬁﬁév@ﬁdas'dgsc%qﬂhiﬁaﬂ ple £.0029] Figure 12 is a gr aph

fect of vari ous doses of Iuca

8, [Qﬁ}ﬂ;ﬂ 16 Higuteg? ifi Fgraph 11@5%@%@??) effght an‘iﬂn BHOUS) gl%caggn "infusion on
meah:gﬁl%éeée‘}eﬁvﬁld%sc(rlgéﬁmg}gﬁ% 71 to about 2.7 units). The

enohstrates tha ow doses of glucagon ar e

c ap[amm of leé)ns r Pk peyunaring the affecs a7 eRPHBYIVS glufpegn infision at 12
ng/Keh ﬁrénbrﬁgan P?gﬁca%on [eQQ@Q]; a&sbiBéa e Bdniple B 91 ap h

1'spl aylng 'ow dose of glucag op f 16
bl ci6828! uc Fisind Bvieh sragh eormRoioE fhe cRF OF eApEpgous & ucagon infosion at

& TeAC} LED
AR B e
conio629]t i offésuny &2 prwaﬁe@mpﬁramg Bar 5ﬁ¢é>§é1?ﬁl°us gpses of glucagon (,
andsll6%gh{g}n? angd f‘fuc'éfdi’lz 6ff 1&%Slﬁé RIMBNEVIAMImSHEY 1 foyabiit, 2.7 units). The

sulin-treated diabetic patients . duced
graﬁlbdtrhoﬁwes thaarigw2ylosey 9f cafecagarp e canphle ffp PHSEE pgsulin induce

mmoqmgﬁg% LLns 1%6%1&&R&ﬂ%?d to treat diabetes while

ing g ucose
[0030] Figure 13 is a graph displaying the effect of a low dose of glucagon on blood

glucose levels and how it can prevent hypoglycemia, as described in Example 8.



| evel s above the | evels of hypoglycem a. The nethods

and conpositions can be used to replenish or restore
woOhercaososmal | y | ow gl ucagon responses often ceCcnaiSe®En22812

with insulin adm nistration, thereb 1%8’ reventing

hypogl ycem @ET@@@@]DES@IPEQNEOF%E ENE Rt es the
EO t 0 %&fmd@ﬁﬂ@wnﬁﬁ %& ateSorbR@d the BAAIreent, or s1gn1ﬁcantly reduce
gl'ycem c events can to a | oss of hypo %
the ﬁamwnanmﬁvmm hypogpicenia 1nnn8tulnarrPa}edd‘B%t§E? eﬁlew %Sfth ypel and 2)
at Iegtr b meﬁ%dp&td' cgﬁ]x s?tlo?lpéuje lefPlob A tb @eMttdidb¥tes while regulatmg glucose

cemc synpto can be conprom sed or | ost 3
levels abme thEhmls of bynpelycerhieiEhe aprthade pHUPEIPPHRIS C&HDHHE B)riffplemSh ot

) O hNRQBHeY EERIi GenfWRA BRESSadiMistration, thereby
restof etg? ?eoa%@a%y&egirlrlg%g%o By "Whi ch this can be achieved is
prevetmnguyp'ogiysdns'a gl ucagon, or another agent that el evates

(ﬁ)ltﬁl/ 1111 00, GhiC hé'ftesdtﬁé OrdvBRfbn T 1B8/pBalydehidis that repeated
ely ose over the tinme period jn which
hypolglysanhm Bvéngs ¢ap lfaldtto edosp obhyneelyeagac avaepesy thys; ¢ygn 1f initially detected

by a #P e’nt{cggqegf s Mt? 1& ?dgnz J{zfye%ﬁ% EBtohR\%@h $6 cShipromised or lost

0SS hypog C awar éness. [0033] g’é(P
overame: ﬁhmdommtuons bl Woetbedstthaieat PLSVETd €5 TP Miclath gf dapoglycemic

Lormil.a AsHd hdhidBdl; Ql)léﬁﬁﬁﬁ’é?e lucagon, or
AWEERAL 78 (%Sl%gfrébaﬁ%éi @glgb%ftglts |cos t hat1 Op%sl m z T et

anot@drylg@nrﬂmt e;tmmg iavelnpr binoll enacssrdoeribbhersiny i AQRiYGl Igy dose over
eveny I &hbadil bely &Rt Qs Iso be
the tglﬁe eno {}1-918%1%?; ot% a%thtgplg?ér?r%f}lt%aﬁeous bﬂ?ﬁs%gar at e ene
usedadmvmsesmrmweotra lo$s of hynelyeergipdwgEngssagon to achieve this
L bRRSEStical formulations of two
TR, I R 0
horrﬁtﬁles; oinstligr aldt g}mgagmu fdt tareadombiondain ok \iaties HiahopHmizg elycemic
have no (P e%{latg Il 1n%1fdgr%%tof (ﬁgﬁ@v Etf hidglyRéeia ST another embodiment,
arise e Vealization that -
metlsodes hncad:mmsxmnsefbn tbﬂ smumr@m@sbut srparpie peminsirationspfrippiin gpd glucagon
{ Qf adRisa{ohritRE heim ith
to a@?‘bvﬁt%?ﬁlb I%F P ?’% ‘X(%ﬁg ggglg\éiﬁlgﬁegut “dim ni shi ng t he ones W
acuhmesﬁtmdads cefiftenttmgofoulyl waidtinnalbebare #ppesredgp éwed%bwﬁmal effect,
L BOR A sulh adHhiHRAGIA achi
som §§§‘8 RESHY eoragcfﬁenggmﬁgg{%ﬂe n%tge géalg%t vent that |ls achieves
the hagficialr effest @mrﬂ@nhrcg ywogiseani4 his iriup of Heuuticpng or Qlantipg effects of
SR ! PogulaBorPh@ViaEd by insulin. In
o R Y R P, LSRR AR i
somd @bbddimknts l low aa:dmt rof glueazon Gwonmr@owhﬁwfﬁteéao a P‘ﬁleﬂt At that i, has
or 1§g%e%§g?c%1ve msu (;Iht%s MYPRE 3E Y §i ﬁ%}g‘fyc@ﬁﬁ:qgentsé&ﬂ a@Slucagon, to prevent

prevent e onset of i at rogeni c
he honpagosy m&wngaxcelpfaow 1t§husocl%@ney1mﬁ0mh alua 9o Eiswih dministration,  is

e MEL IO bgtRss YhutdioR dt ¢
con%gxgé&egdlnﬁonf € 1{/11%%1:51 yllcl%) I%Jlj Ey Slgér%u% ; anesb ﬁ’ﬂu a.téo is Tlse 0 preven
the&@hmdfmtogammogi&carmsul in and glucagon to a diabetic

pat 00 S0 nBA £ 0 Mhg diabetes with
hyp@glﬁbcem o ﬁomggtotﬂ%g?%dmég?s{@%\?@m%gl I's being § clabetes Wi
a reﬂﬁc&aheldoﬁ/hypdsglydemw byrslramitjmmg adminigatios of fn@plmfp@d glucagon to a diabetic

patlg%tnllcr)xg)lng ﬁcﬁlagrér%)rg%ﬂ%dn&fpg&grﬁ\ﬁ'g ‘ﬂg;?qglge ! n1'1 g Eﬁger‘%: lﬁ)ﬁ?ent who is being

treatd’cleﬁrﬁlp estilire aild yhefi§ eot suflerii® hynolgb'cmle\ﬁgmptomq igfprovided, comprising

po em | B.ONe, dj | £
adrrgﬁxm xgr?% gl ?agan gq {rl]?ﬁlp? éeﬁ‘g 2188-1 M‘B‘?ﬁ{ ﬁe&ﬁ&tlgélgcffﬁgﬂve for the prevention o
hypapigtdnés. Ie ﬁﬁ@dnbudnnqnt tﬂhaglvg:lagmaag @chmmgteg@dmrml@p@,u@m witly the insulin. In
anogp&f:nerﬁﬁ Sqlltggnt gige g uaagn% (?sr a%xr’ ?EL‘I%& Q?' ﬂ'lmdéc%scb' hhbiks bSfore additional insulin is

erab m nutes to 60
adniihiteteds abéfroore prelfdrablyo rB@I miivgas| ton 69 smikicn | befasp eadditipppl insulin is
ot her enbodi nents, the glucagon is admnistered within
about one mnute to about four hours after said
patient has |ast been adminitstered insulin. In one
enbodi ment, the prevention of hypoglycem a conprises
preventing the synptoms associated with hypoglycem a
from becom ng eV| dent in a subJ ect In anot her

Y T

. e I



mei ntai ning an average bl ood glucose |evel of a
subj ect above about 70 ny/dL, or above about 50- 60
woghmloo4ds ef er abl y the bl ood gl ucose |evel of thnmzmsmzmnz
subject is maintained under about 140-200. and at |ea
admitinidesd. Taloghet cBBTHRYYG e ebicagprainyniserd Wé{?i‘!ﬂ Boptipe gigggo sbout
four BoHIC DRE shif \ﬁ%%en{ §as]rr§s|t Biedi AaBchisi@ed MAllinNDY dﬁé@h}b@&iﬁﬂeﬂt it prevention

mal nt al ned As will be a are t
of hyppglydemimeampaptsPrEsHEiEdes %FPBWS&? °Plﬁ7§2 1'538’%%5% fnia i becoming

ewdéﬁ?? i Subjddf¥n Qhothdd @ni¥BAMekt] fhE QisBitichT ﬂi'g‘lpdgﬂycbm&uls iathievad through
as any of the many di fferent. rou

mainipdii g ViCEEs blﬁo@,glupqqg @ﬂvplrpf a;SHR PG &P(ﬁ@ ai) gg ng%cllh or above about 50-

r
60 rr%ﬁ]z, g%régegegﬁ%’ Wb *Bﬁloggﬁggsggedﬁg?fﬁgé@b%ﬁ?e RfaintGesd UnGeruded 146-200 and

o ey shout B HEroGbr SREHY Lo AL BHEOT PR Pt Bged o tha

nmn?glg&#g@g&&ﬁ%ﬁgisln1|ar|y be used in the nethods and
nul at i ons. However, because glucﬂ?on has .

pr il@BSk o t;ﬁ@w@ﬂ@ga@mrqu tosqre 9& §}g]é1n they Wogtcg?s&) ea%ﬂp of the disclosure

herelgaglgﬂ(;fetﬁéah}aﬁf Ii@feﬁeﬁf‘fohgi oMARAE| MO & anyE tiRy mS@ndlfferent routes of
scl osure provides neM/qucagon derj

administratifinaafi inwéin.ofclading H9embof am@?‘ﬁéé’g&h gléf*. paiin JEiopggpt: oan be

used('}ﬁ %ec’seﬁ (ﬁ%sgd St@bdsNHd PrHERUOH. BIREogérl&BIsIMhe currently available
atlv s that are part|cularly su

forrrtuh@o@e}‘fgch@g)nlgp@@n)@j@@y ‘pﬁ/usgé)fpet ¢ picthpds %ﬁg@%ﬁ{a%gns ﬁowever because

glucg%-ggoﬂs gk S%rldrnt‘él ﬂﬁg'ﬂ?&eﬁealﬂ&%ea RehRisteed Gﬁllgiep“hr@tdrallynto control
ucago l e the precise dosg e of insu

hypegfieriay @wgmnsem rhscloaw Provisies aY | EpR2EeT0 IPREHE T P9k orhlaions of

e f S tand gl
gluc? Fﬁjd Lé?ﬁ@gaoﬂe\‘igrﬁ}gﬁ?éxggd rtﬁﬁféﬁég?fl lgﬂnlgiinibtfﬂnﬁg Qudagbto and glucagon

derle@( thatyargfpamcglg@y égltedﬁasqchlﬁYeS rbf;nqﬁts p]ﬁ)éipdﬁ%‘giy Shpe of the present

embo@iﬁleh‘tg ' 1Hcgu PR YE S o AR YRRA ?111)5@3%131 c episod e S
msdlin and gl ucagon _enpl oyed, and t

t he[OQBzﬂ; age While thnyregise desage ePSHI sk BrAERR A iy E‘Bﬂtpa“ent o
patient aﬁcgc?eﬁgricﬁgll%g b Vgﬂftéf? Bpﬁé‘tfn% 1nQMd19£‘§th15t Sikitddl to lage dndeexaof the patient,

fects of sone of the enbodi nents

typegrd eevatityyof Wiabetesh Dasy bistoryof diprahens iedlidig Ity@t)ﬂyqeﬁgquﬁwperglycenm
I t { { |

o B, St G0 Bl kel Baisialpontin on

detaminedgn digh!) of hheissarh disglpsiesa g s € A S i SO Rpetial cffets of

some (E}le efmbo@a-léhﬂs Rl ?engﬁflﬂl bé gchﬁ:%& Headn@hibletiy bofPingaid and glucagon in
e treatnment” of di abetles,

the alpp obationtlk lamwf@zsunn fpi b §rOR e Ore sy ‘6%1%%0&(90%’ 40 micrograms),

when t e ﬁgga% Jﬁﬁﬁi‘&@&f‘%’ &ﬁml't stﬁflgdhﬂ i€ &dTindd SOthe RrBaSPicalty used for

fional uni t . A unit of glucagon
the Matneﬁqurdj@eteg elg. n@nprqxgpqiw af ng@w@gﬁ 10 |aﬁpr8ﬁ§1ately 40 mlcrograms

The '1;8 BSuhL Nén ra‘?s'i)' 133 hl%as%reH nlht 1n&fnah6h%ﬂ hibils (10).0A2uti0 of glucagon
iunits of gl uca mcro

0 . .
comm@nda ﬂod willigrarg oA glus;agasmlrgﬁ1 19he P@P‘@@n@y th%\ﬁ’&o fith g ﬁl}“ﬁ §%ﬂnﬁlﬂm t0 0.2 to
4.0 nalh%lqp %}cgéo%q 5164, 0\%%?1%%’)1 gdhla'&ﬁlg%ﬂlchgimtl@ addfiinistered LV. and the

m ni's cutaneous uni t of |nsuI|n can be
inswlnis midsinsstered 5.0 When dhrogleasert isntorle admpistarsd tsabozl@@eously, 1 unit of

1n51h nI clarll QL&II%E]S% %lnlfl GRIMIuntSorf thore thih 40010200 nﬁ]hhhﬁsttﬂ“ghﬁag@ﬁj’ e.g., 40 to

our erson for each unit of insulin
200a dhilimiitst er dur tmaawatkgeperm@a.eh@ntmlt phinsglie pdpjserggy In another

embqr%isment Neor %gc"hl t [H‘Jlnsélg'l #%%MU 05081 4100 ofldoai0 mU of glucagon is

m ni steré apwﬁenedeMdemn
admlhstegelduhagucferrgi erohvidiviest the glicagen i admiRigEsH yubsHignaongly and the ratio

is aﬁagﬁt 1Oun|étsof Eﬁ to %glgag%f to aB&H hb grg{:l)(g r%{ﬁ@ﬁ n;‘f}glglé&nb\ﬁlt of glucagon is

admidisteridseer mus bt mr@ddhﬁ PffWQVQnﬁ@ 95 dejipylip flose. In one embodiment,
effectiveness of the insulin dose. In one enbodinent,1
unit of insulin is admnistered, and the glucagon is
admi ni stered at a rate of 8:/12 ng/kg/n1n A standard
dose can be created, for exanple, for treating a 100
kg person for 1 hour in association with 1 unit of

|nsuI|n As wi | | be appreC|ated by one of skill in the

g,

o - T o o,



i ncreased accordingly. In sonme enbodi nents, the

gl ucagon is adm ni stered subcutaneously in an anount
woebwsmersore than 5 ng/ kg/mn. and | ess than abows266/022812

ng/ kg/ mn. Mre preferably, the ampunt js betmg

1 ung|ed ippsulgn mﬁgmlrgstcﬁ@d énd &}Ctﬁllé‘ﬁ%(ﬁl/ @@ﬂrﬁqnﬁtqr ata 1Bie ] ggnlgo?%kg/mm A

stanc?aﬂ?"?ld% SR lchdaRd, 6F exﬁﬁbﬂ%sﬁr tr&fgg #100sig ﬂeksoh fortl@ugin tassociation with
a preC|ate that other dose eq&lva nt. anou

L unfof s e WSS SBFYERR 08 HUTH T B P B RF S g insuln

ratesa W}éh tp%tﬂ%ﬁdlé’[ Qe vARIITQEhNIIC AR dRLif%eQ, 1€ afleie romgﬂﬁﬂgoh fin kHegloke will be
he teachi ngs herein. As will be ap greCIat

inregpedsieporHinEly. Fbris EEbosTiE e S AGPET o PG SGELpsiantoily in an

amoBﬁ lQMbeet Rloe ﬁﬂi‘? @ No/KeARn Phdaeds ibdnebotit02 (CRF/KSHII0 Mbré preferably, the
e anmount of %ﬂ uca%?n rEQl.“ red to

smon o G sEmAERut i ol 1§ AR BLPHGIKYRER iyt Eﬂit%{le°uﬁh%?§’lmﬁ‘ﬁm°n of

coursé) The %E‘pﬁﬁ'lﬁrﬁl&t st whll SppREod thap bther &&a@:%vﬁ&mmioﬁﬁte (&, the same
even th rougn s.c. adm ni strati on,

o P RGPS TSP B B PHEAR) YA pRbin light of the

teacfﬁﬁ Viadih, Oﬁs Q/{ll b&l %récﬁTédnﬂu&%doﬂ'ﬁkﬁpﬂl' HE QA1 @nd ASshétvh lin @dre detail
reci at ed one of skill in the art,

belom duepmout s %ﬂs%ﬂd‘éﬁtqdd@ FeEePo toyihe anpoyt Qggit“é%gon Jeqpirpd o prevent
c@r‘ﬁﬂs vARPuC HRARGR thklﬁél?%y&ﬁﬁ‘a bﬂuub'sﬁﬂsérﬁﬁ efpPdiments, the amount of

abet es I'n genera e anount Of uca
B COML N S G T T T .

desdiBbd éléye@féctgve% ﬁ@gﬁfé%@ntloﬁ QF irRXARMRed Hy[elydentlh. am&ﬂlﬂ)e@@ﬁtemated by
require 1. nore gl ucagon, _and_preferab X ds and
one Dflsl@lﬂ metbe @W}tﬂ@ ﬂ!emf@ﬁéntfdéﬂch’s% l’f‘é’uﬁﬁ GE g@% ﬁﬁg‘ﬁesﬂ'?ﬁ’él rymethods an

comg#)s@@cﬁlts (3%1 bd PP ?o-lr T’%WZ Qlfabét&elncééﬁér@ln thk YW i off glak£xoh @#e increased
I ncl not limted to reconblna%
sevenalrfeld over Whﬁtes (hpq:}@ﬁgqi ggr)elm fﬂ*‘s@menl dlﬁ]EFﬁEénF(i)rneg(amplﬁ Type 2 diabetes can

| 0855 £ | 1ol cRsoml & e8hlky \(Bbivef o RXBRP f&d nfokedgucagon than
wm@%gf?gpopgnhgg ofﬂ%& gggg?es Iyas @gll as del ayed
Type éldgdetes. f or ms, including internediate and | ong acting

' nﬁ%béﬂ m%n? &f Lfﬁ’eeglrfeﬁfl bhgahe skl o 1§sfélhﬁ>slﬁéiudmg but not limited to
ositions”and nethods. Mbreover, any of th

recthmagﬁhmganmb@ler(mﬂl]@g 1@$J.hadmnﬁpé1@s'ug1g 2 ogsa@uﬁ@ 1Psug§s derived, for

¥ DdLaELRBEE A welE A HeRGeBRRhR SIS, including intermediate
exmﬁﬁ%1udﬁ gﬁr not |&?ted tgesubgu?gneous % includin

and|1¢ngreaﬁ1u$ménharma}'dwd18¢%ﬁof the desinsdischpsateqraesitions 4 prethgds. Moreover,

any U@ cuﬁ‘%ﬁla&sed RARRlf 2dhiBREHRN R welSatelvBiOtetes irBdelopment, can be
pul monary “al r way adm ni stration. Typi cal doses and

emmloysd, inclngjes bﬁtollOt fiméted nsubrwtneays, Siagpsqulss Aof futpayenous injection, as

welf 9&% %10 lbuc%!ﬂgggstdleﬁa aana;, 'sﬁ‘olfn@@al 3l Tpa n§xl'}| a‘iﬁ‘%ﬁ QdhRlistrbS. Typical

S an COI’TpOSI trons of sone of
dosamrdddqse renges §oo @g:gv]dnm@ptra@gg ﬁ-ﬁ pr@uhrp‘foaqpa}:rgq dlgkmﬁs tKDQWR i, éhe art are

sultirgé%ﬁﬁr\& %W§ Al EQH8itidne §Edonfd RAH eliBBdiknkmERO,

LI SI NE deri vati ves thereof, are wel
knol@A38In t Her axampln corensimsheryaqisg dnsuling suchy agiregRiat @@uhn and the

LIS%#@@QS JtT 4R @]ﬁﬁl@ﬁﬂﬂ"&@fi’aﬁ\%s kﬂe¥%§ tafeAl &1 £dd8m in the art and commonly

5 1 n a manner applicable to other forns
useil rto | teedf digbdsest Suoh inshlinist eagt peouspHo Hprate, thsmbOEWE in a manner

apppgaﬂr:e'\’t'o%t #for mf}n E% mg)t %E%ﬂd\ﬁpﬁLﬁM’s@) SEMNOENTE, DETEMIR,

regul ar and | ongacti ng
ULWMENi@E ahh QIIAKGINTEI @MT&iS)mvd Hfﬁ@IWBIf%WlaéﬁonﬁAéf f5atlar and long-
tasHtthdd@prandial short-
acti%% (i:r{s{lllﬂﬁ; glnétllgse ﬁfggtrrﬁttlpﬁ G rﬁéleéuha? %lég{é %Eal?l'béd tggh Q%SPART o p
actiB 2GuBys <@k St NEthaHSBBQ:Pt 2RO, G NRdr ati 5[%‘%%:51 GLYLISENE pt 5823 and
483.
red e B e
injections in Type 1 diabetes can be approxi nated as
two standard deviations fromthe nean, resulting in an
insulin dose range of 2 - 20 units. Mre than 95% of
Type 1 diabetics will be adrfnistered a prandial
insulin dose within this range. The three prandi al
i nsulins noted above all achi eve peak serum
concentratlons mnthln 1-2 hours after subcut aneous

- .
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[0040] Currently, hypoglycema is treated by a single
parenteral injection of glucagon in a dose of about 1
wogode/od4a9ni t); it has been detern1ned t hat t hi scU@se005922812

------- a gross excess of the dose actu equire
co03Y| hy%gqsy@eqqu OK/\H@Hdl@ll H‘Jé gqt§ ﬁype 1 diabetes can be
appr%(ggﬁw ?snc% @ﬁh%r@ﬁevﬁaﬁbﬁﬁ%ﬂﬁ%'nﬁbﬁh }fesuﬁﬁg Targinsidagiose range of 2-20

S t o
unitsghpeer tam %J@Bg %gp:bﬁg{géqﬂ%sn gvpi é%ﬁgéglgt%%eagtprwg = I? dose \within this
rangygfpr%n%rgslg Plfagﬁlﬂismgfhng hole@ gkve Alleachigte §éa&h;lexﬁm @nberﬂaﬂlcdls within 1-2

her isolated or in vivo, f
hourép@“fer stbgutarteoys adminigirpgon pnddigee %%@H’Pﬂgﬁﬁf&“i’%‘&“g’? d%f’é‘hi‘ hours.
E RG] ON ELRUIFESpABNeRAAS FREQLEY £ shglé @ﬁrﬁmélal mpaﬁonodf glucagon
cag on that are nore stabl e, new_nme

ina d@p n@ahon‘el g4 bait); ft@psnlgeegfletsqnﬂ)&egdgﬂ thg, g?se ésr zé gT(?Eﬁ?‘g?fP P{/the dose

actu éa'réqgmeda BUboRt hypodh&asDr Aldn UsRecagoROfl]givleh BaButaneously or
I scovered, based in part on the resp ectlv tines
intramgseplaelk, SEVEABURPERRHIARA RPEN S SUERT B RS Several hours.

I—Iow@fe"i1 el eaIJs %y kdrféﬁtl@ﬂlgrk%@ ¢d#ne Be QlU@dgMn admonktsile frelihuid form, either

uca here is a_m smat.ch

lsola@dmr i aieoles pieNFd Rersdl o HEEAFG " ﬁﬁ% S PIRCORF ol gicsent imvention

prov: &mgﬂfn%ﬁﬁcap forinfii8tidHs % @Mkagon IR hieGRorP IsRWle(@fl new methods for
onger -acti ng uca%@g fornmul ati gns nd deri atlwf
using tha stablanforses af eRigagos thappte serenli peaiiahl § PR, Wl\%(iﬁ use.

de 664?? or 1 @fs ﬂ%@ﬁ" @igdokrelje@ bhde@ iPgtd the resﬂe@ﬂﬂ@&fmea(fd peak Serum level
gl Ucagon, as used herein, refers to a gluca

and mgums h@,cflon offthe pyprdinl g}sultqﬁ apd sybgytangpusly aéiﬁalgg ed gﬂcagon that there

isa glléﬁ%l@(@lo%twéeﬁ %k%q{aﬁ&up st aAd U%l@da X pHanBdcoRiAEtick. M embodiment of
uced synt hetic gl ucagon. 00%2 To provide .t

the m‘gaget infenfonerayides lplggq{]@crtlggj glugpggp ﬁqr@\l}@hglscmg g?r}vaHvea Shat can be used |

to c&f'efc?ﬁl{ s thid@hatdnS whbdldbfed bf of BEAkLitOb tﬁdqﬁtlﬁlﬁtaﬂsﬂn’gér-actmg” glucagon, as

I ns, one can use a dose that appr.ox

useddwsan, rcrfgrp e gheagen thaidas a pElifegieater Hisa fhat %T:ngaeg@g Igfl]lcagon including
both %&kﬁ%ﬁ%%d%ﬁ% é/dul:éé éyﬁ‘tfhékﬁ:' ikagen. 0. 5- 0. 75 ng/ kg/ mi n;

ne can assune der range . of gl ucago

i nﬂuwbns Th powidadha B BBIERRE TG0 & RN Pt hat i
simil} dar tto t & tﬂ@gﬁ&%ﬁ D b a U5 o BS8 thie a rf»ﬁﬁlhﬂeé/ e basal replacement
|ng 0 patient, the insulin dose, t hod
dosefT’ hadlmaih jbasal g]qua(gnn (@bgemenﬁ\gose\,}y IV ngl)wlona]ﬁd) 50<§ Eg Ing/Eg/mm- one can
assum%%flaq b Svider On géiaéf\magon 1hﬁs1§nsc froRAE W L0 @b 8100 np/MEmin (more often,
S8At invent ors have di scovered that the anpu

0. 1(gﬂol3d@g@‘kgémm-) erindrecsifeetive adspensing c@xﬁé? patlggt thgdnsulin Hose tfhe method of
admplj %ﬁﬁ% ngg WA SQDf SHausg %tcﬁ‘éj Fob:atnBleSh Y adrmnlstratlon the present

us |nfu5|on can be as low as 10% .and as %
mveas)rsaﬂ)@m digeHeredr thifotha sareaypic of #Hsags sdpmiiewsty can by, higher, as the

bloavalﬁ%ﬂlé}? e l\gcgg(ﬁl Wididist@€a bPSbeRRRAuQhfuEEE ERARAE low as 10%, and as low
pt ai n t He eqU|vaIent t herapeut.ic

as abbt86Y fof bca@hnuhmg@ewswgmgnaﬁrea@bf{ 3 the dosR Wi iBereasedey decreased
accor?{n%lg/ tgnolpcam;tr e’ﬁﬁfv&l@nttﬂtfé?ap%&lcoécffe&m 2B iskering gluEik@ﬁ @t a rate of 5 to 20

on 1nfusion rates would be contjnued for
ng/l@mnoﬁo oktchitheelk afite nagulfnp,dhqsg_ ghycagoR iRfasdon 1@tey (oy@uld be continued for a

penrc;'h EP&&? ran%ﬁllﬁ %ﬁ%ﬁﬁw‘é%ﬁ&bﬁ% N8 mih&. Elesroin@ (é'rrfBBdlhieﬁ\EE tEef period of time

ast longer than 6 ho for exa
of iffodion dn 16 lobger 180 CHOUBCOT 2EBle b dr Y, 1GFS, I16ﬁ8e7r0'24(§?8r5 or longer.

Oneccaag; dhdd ﬁulﬂw ttﬁeqje aJeHl%ntr 8l %@H‘%ﬁﬁmﬁﬁ; £ ki tifeOioNEive the total

naxI mu to give e total dose/kqg. .If one

dosels Ufres 'ctsmmes e tlrymmmryppylp@afrﬁa bavoaewléhtw&%ﬂrathﬁéﬁn@ﬁ pf 50 to 100

ke, an& ttpliltr{hé fign ré:H‘ge ggseto subBtarkeSus R BRbLd 1'Eiﬁct|ﬂing§1between 2 and
OM/r se 0 cutaneous prandi al_insu

20 umjs,ethen e msslniégummaﬂosmml bo crlenitedsas shoyaning feble 1 below (showing the
i nsulin/glucagon ratios can be cal cul ated as shown in
Tabl e 1 bel ow (showi ng theratios for s.c.
admini stration). In one enbddi ment, the sane
cal cul ati ons descri bed above are used to determ ne the
anmount of del ayed or extended rel ease forns of
glucagon to adn1n|ster to a patlent taklng |nto

S o, "



formul ation so that, on average, about 0.1 to 5.0
ng/kg/mn. is released into the patient for

wentmiorat s i n which the gl ucagon |s adm ni st eCEMs2005/022812
t hrough an LV. In one enbodi nent,

o or 4
ratio$ fomes. admimisieHonyl Ineagebaginyenh dheremg ﬁ%lé‘é]atbﬁs g‘f??“t&fi\ﬂ%‘h"e are used to
detergﬂﬂebth? Em&{gel A8 ddBRE | Eﬂ&ld@@ retleﬁ% foahd @F‘élucaﬁ&ﬁtot ApeniQér to a patient,

ng treated node
takingdnforricsqunt thiab there 9143 a fovesdarel ehgloenene yaglablg fpitiglly and a higher

amm'mlt l %l{:(!aggr? gl lﬁjléa 1%% Qviite thd BndhHGFARRAgdnSclesbad By a&? 96i80in time may

eousy Is admnistered in an armg d d
not brepwg@edy ddnown, «mgpgh ghlga;gog ip relepsed @& v o &mgg Wﬁhe administere

formgﬁggr{ sc? t a&’ 81? %d’t] 0.6t G OZQ%Aég{rJﬁg/ i§1Bleasell iRBOHE patient for

/mn. TAB Insulin

emb¢dnA moalgdnth(: shlyagm iR TR ARG - AROTF ApRRReRS 05, 2,3

e i A @ patien

or 4 tlmeBgs Jn%ldﬁ’ %l&({ag&dn fBé 1%[13%? }?{%‘n% %gﬁf]@% '6%16 gpt nl‘}ﬁ% d%ﬁsggdir?]g r? patient,
the tﬁ&ﬁlﬁdmb@e&l)emgsb/eatgd ragd 1og md«p]of@dg'@mq!ragoT 56.3% 0.9

ng;’[iM? I& so{n% %&B&ﬁﬁ_ %0% d e?saﬁ’uir:t%@ 1nua1$19$/ th@- ucag(gl is admlmstered
subclithbédisl dljdl mgﬁmi@stwgd krg/am amognt etyee ﬁlﬂ}s Hg% fign .0 o Sbout 30
ng/k%/zm vl aﬁoﬁt gQ? ZS %ggg Iglﬁl/t %}?Zﬁ_ﬁr@ or%QodtJfélé)?g étao@z [%g@%%ﬂ%ﬂl

2 Ulns/ 12 ng/kg/mn Glue 0.9 [112.5% 0.4 [225% 0.4

[ 22594 0.2 [45004 20 U 1§A@gﬂ<lg/m n due 5 o [

3. 0 [IRKiR%c)/Gludadon SscRWjeight Ratfog (N1 anm Ry CEH : :
Table Entries: For 2 Ulns/ 6 ng/kg/mn GI ue: Means

hat Al QTAL of 2 Wgits of Ingyhin are gggyni steredk
gi’\/ ?t‘ﬁf} QT'.V%M”“ llfe per ! %@Eﬁwd t hasp (N CagOM0Din

%% [WPQ&% o g%}fg‘ii?j: Qb @E2.6%] at(;a4 ©b5%]
| &‘?urc °1

bl gb¥an f a2 @s%]

WEU:G b7 5t | @51 @F5%]

G ucagoﬁ 8 “tseg ? 5 AWy Be,y Wei ghip 5%]

% A f fﬁ;&f@%%%]eéﬁﬁoz [450%]

A 67.5%

IE% on)5( %5 /@1%’10 Q% er3ce[r:1,’t agz e1r5rr£5 %l
Expﬂamt‘iﬁmsﬁTaﬁtEnl)‘lﬁS[OO44] In Tabl e 1 the anount of

For gl I agrmn%lﬁ; Sl Shs BRI gefO’fA]?m‘ 5 Iﬁntts Qf @Ys't:if)ﬁ‘i ok dihistered over

?1 LisYl s iRl §ér% 4 Of inf¥BBY at a rate of 6
ﬂlge il e %{Pﬁl’l W% T 11: ‘sll;ce 201%1 &181%{; s . @ JBhQ)'véIrll%b nﬁEs ar@khe weight
rati éxu% o stttk & %ﬁé b rdi13€ ofeiiettonOb Insulin in

?Sn | *
percenfage gﬁrgs ot of %g adm o g{?ig P56k (Jox130*6 N€lucagon);

56. CCont eterms ed can vary
élol‘é}'T Fh GPEA rrany ac Thus ranges of the

2o S BPESRR 1 5y SO BB b 5.

6722 dhdBRbunt (€ vAIEHINGS Bul udaiineradionimsdmyr pdients, however the
expressed as a ratio to the anount of jinsuli
gluaagmmssadmlgxsterep(b pl, OF dpppresent Hbar@p}p@s@pngart %&60@] of the weight of
dm ni st d r 1; e dub€ of ol
ins uﬁts ‘8?1{ %ﬁsg}? Q‘e&a@tgcfi bﬁmsﬁe?oefgﬁﬂ tﬁéeraﬁ Rhe Qfn of glucagon

BEa n soms ehbodi ment s,
adthid@st@8® Wah @dry ddependiag 1pdni masy aedrsi SThbg2 range? othefpercent of

ine et o L AL 181, e 4 SE o
In ghé) %glbgkl%e% Eea}ﬁ?tllﬁh %?uc\%gcﬂ‘[ o&athistRe r19'e)(§1%led asa$ ratio to the

dose ranges can

amSUIfltf oftingulin Tadm[mmdi fdryq)ﬂagipja; ghe aationpt lgbigagarn g@mw@stered can be
g %rtgl C3e1r)grgent o? rar&c‘%‘n ) 11(1)sruhlq% Bnistered. In some embodiments, the

amount of glucagon administered is 112 to 225% of the amount of insulin administered. As
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can be fromO0.09%to 188% of the weight of insulin,

for exanple. As will be appreciated by one of skill in
woOhercanicoet he wei ght of the patient can vary, PCODMNS2005/022812
. . infants, e.g., 2 kg to full adults, e.qg., 150 kg.t
shova0i Bgymde 7rhslasy, thess4Biounis of Hlucagentsapipdice §?°V€%8 blood glucose

a nt of glucaaggn. adm nj red:.c e eet RIBEE B eRd can be

leve]ﬁrnrtgén?pp&?ac |IEP@’§8§%°%‘§%£"{ %%C?l ’ gt?lsal?:%lgi tyel[%ngependentg@
suffiefent {36oraveu R p &l ydensisllwithoud pisking hepergtyctmia. ekl rangesior doses

one enbodi nent, the anpunt aof gl ugagon m.ni stered | s
can 36H0R0N0%H ¢o bB8%re s upight qﬁlﬁ%l%ﬁofﬂr %6%?1? g P*ﬂiﬂl Z’ﬁ gppreciated by
e P ot e F8RORSadts, . MR to full
one SRR} an) M HERERD Dt ShEaY, hORORTS AR MG (0
adul%ﬂb.g.qilﬂeﬁg;to pO®kgmpuntre.i s about 8 to about 16

ng/ kg/ mn,_ or about .12 ng/kg/mn. .s.c. In. .
enwgﬁhent@,c’thfﬂ E}g‘fﬂgﬁflﬁ% ﬁv a1%8wg Ipf %}‘é‘faé‘é% adgl’%lﬁlg 5 d can be'd‘.ascnbed as
an aﬁagft bp%ﬁwg?@syd weikht, or da{m didﬁgeggﬁlg nfilhharnoinrt ofimstlarrdgsnistered; for
and node of adm njstration. 1.n_one hodi v
exang, iy PREcERROg mRegt, Ahe iyt ?jf %5‘&%%%1 ?‘%“v“él lere Sy %?29%? ﬁgqg%’ams over s
nine %Q%}lﬁﬁri@ 'Irﬁfhe eaibddigrMEctha |g1|uyaggﬁ s?inmfs&mdlethxmgf frg@ mregy Bén 5 ng/kg/min
an yperglycema is 00 ucose. | ev t .
to abpwh 39 nglgmyy 5'2016‘ (ﬁ’ﬁ /ea}?)_o&%}nﬁnto ag}%%t s r'crl,g%lﬁ’S tggargglétsll ¥ /kg/min, or

aboul Y P §5/8E/MEE Ricalni some efnboileras sabskhtly lgkercriies tapbelsufficient as well,

above 350 ng/dL. The ratjo.of .gl ucagon to insulin and
depeafing HPA thF CIECHEIRRCES &Wymo er‘?f%\c[f‘é‘g‘rs%%’ﬁ’g'e wi th the methods

of [H0g] i NVBNreQboliignel @fpdgtiertib doal bvad aluche\ievel of less than about
ef fectively between the hypogl ycem ¢ | evel t
50y s gl e aHout i Mok SBSOGF At @ TR gl mor
thanf'é’bglékrmb Qéé Qb% /AR NSRRI dﬂﬁﬁdibﬁhﬁ{\lleﬂﬁssi\f_@élylbgrgb?dlmla émdlefined as a blood
evel and the excessl ve hype cema .l evel . . :
glucgseoleFrd rebevenbdi RERL- ”Flie',fétlcb Pg g]{ljgasgélé z? n}s%%ne'fm%l asmourﬂts of each is set, in
accdiBnbd Rt ed ﬁﬁé@ﬁdﬁ@ 6Ntht BReliopab ghaparablacd siged lewahdff¢ctizely between the
excessi ve _hy

erglycema.level. As will. B be g | -

hypqg}ngﬁ)g: lgvel @ Fl]e%y‘);lpr lﬁ@ngq, eygt HIé&IPOé]ilfé lCmR(é(gl elﬁg{hg %ié)%ﬁ @\ggar level is
maiRBREd %&ﬁ/eé}{ 8 15pbatyceaid 1ovEInaid qﬂt) f@ﬁcebm@hymrglmmaglevel. In another

above these ranges are perm, ssi n one e :
embopigegiy & b@quﬁggag levelis g}fu&a@ad f)%}wgengg? #x}g)ﬁlig?}fcgmﬂtig%i IRhe excessive
hyp&lgtﬁ/séiﬁ@ HitvbIC Ak k1l BlppMaiaRB by bfie 6f sttitise thfartth ldvel Bed/ ot be observed

ng/kg/ m n of gl ucagon adrr% ni slgler ed I.V. or isisfbl one embodiment
preqifelys ARFLTANOE SiPF PeIay BF V1|8 APOYE dDSS° [iB8E Hf PEARBYE %1 9 ’
the ABQUo BDadiBihs@fedl 0.2 Batient is. tRerapeBtichlly rghikgémtitn aoflose of 0.5 to 0.75

glucagon via s.c. admnjstration. .In sone enhodi
oo/ BB 1 SOagh i CERP U OB Dd G f thove 5 t
abod! 96aRAR/ iR, sBSUldl,N3-16 Shglkgesln @Vglicagbn ate agenimishation. In some
than insulin is used to | ower_ or. co trPI bl oog SUGAT . ced even
embodiednts, thyiserae amepn shaluRNLAr AESTHES £afp, g0 Blugaga g RotL s used.

if dnYRRE bRe Y iRelPLAGdCedowk br asmtdhelvod abifperletdrmarThus, in some
I NSul 1 N,

as the co-admnistration o | ucagon,., i Y
erilgpentsofhe oot G eV eaR BT ESe RS, W gy B doslin s the
co-APERktrdtdn OGP M RARINA L Heht Jfthé pfebsnt distlosaerewigirhdgpogyremic agent is

a hyperglycem c agent_ other than glucagon js,used to .
ot S oo RERY LBt RSERp] 3B e s v
to ﬂ‘%@e‘ﬂﬂﬂe%_seﬂd? @g&ﬁyc&gﬁoiﬁgﬂﬁgﬁ Sreatb® diabtics.i Insoe renibodiments, neither

gl ucagon 1s uséd, and a diaheti¢c patient is o
inselimynpt Alveeses | e s b IO GRHES 1RV PSSR, Amigiered both a
hy;(e?%llyc@ﬂﬁ:rggeﬁtr(% ade AUER TalRb OB BlgaTIeteB e kise)taad b hgenglyaeric agent (an

a hypogl ycenm c agent (an_agent that causes bl ood sugar
ageniial °§uﬁebb1§%4:f’f“igﬁ37‘(ef5(5@ﬂef]hn will be appreciated by

one of skill in the art in view of the instant

di scl osure, the amount of glucagon or insulin

adm nistered to a patient can' vary dependi ng upon the

node of adm nistration For exanple, the anmount of

gl ucagon (or ratio of insulillr to glucagon) to be added

can be described in terns of the anpbunt to be

adm nistered via an LV. (as in PCT Pub. No: WO

2004/ 060387, incorporated herein by reference). This

11" rr o,




how t he glucagon is to be adm nistered, e.gqg.
subcut aneously or via inhalation. For S|an|C|ty t he
wanosn4@t gl ucagon required to achi eve an equpaahmmmymnsu
result can be described as a qU|vaIent )
exB8pTle, aAsviil) bagpieegiaied by ane of S‘%liglé %am“\)“é%ﬁfithe ‘i“%ta’%‘ﬁlés" OSUL,
the aﬂ-ﬁ%ﬂ e dﬁgé&h o8 Shshigh @tﬁﬁlhl@%ﬁd&@@ p&ﬁﬂﬁﬁcdh&/%w cﬂepalﬁdm{g)mﬁod thxemode of
adm ni sterin en % dded
admigigisation 59@@9@191)? thg\ameung of %é" iﬁag%\géﬁ-‘tuhf‘ & e n) 0 be added can

be dAAMbJA DAL Gthe ol Go BIOIARiniQéred viaCAODY. eadnhmcst BiteNo: WO
Intravenously that is required to obtain

200440663874 lr@prpgllatféd@@%by griereregbn PRt B‘f“o%‘gpra%‘i‘??tg’e depengling upon

how ?lhébé“lﬁgag&le@ Ys b@%lﬂis&t‘é&ag b OByttt ddsiy6Pua tln}ﬁfangﬂx Foa gﬁﬁbhmty the
, Tn the latter phraSeol ogy he fi % lent.”

amownd pf glieageraedwired @e@é#euv%@se%ﬁalemtf% t(%%'ée 8{;? bﬁ?%ﬁ % (dgRF qagivalen

1) Le1pg G abe v DeMs lid e %ﬁl@iﬂh&’é Jied&o adhieve the same
Fmﬁg%ﬁ?nlstratgggl ang thqugzoﬁd node of adn1 istratio

resulf asciauddibg ashieyrs yodwinieriag ) Ae/ky/ MR fohPagietsypquipneously. "Res.. dose

equi ey A%l%u&é(rah&?sﬁ 8 thin¥it @ tzehgodl! ddﬁﬂga&ed intravenously that is
adm ni st er subcut aneously wi |l typic

requirii COMER SRR ST PP OB gRRPF PP FOIFTeLE plfpiancons

r $ab6n. tiaRL & &B@%@ti hragblogy, lthé MirfGlethod of
adm%%ga%%oomvﬁ%%{gg%/ %fg 3 g&l For eIQa ¥ E@UI’]I t0g¥ g et ©

admigiskrpticar degoribes whay thend% AEmigister i §°16g 1o gk aquaﬁﬁnt to using another

mod%{)&dﬁnﬁlgﬁnmﬂﬁl{he s&'bn(i Hl@dé@f‘i@mﬁﬁsﬁﬁﬁ&n te&tch & tHEmbd¥Esfadministration
cut aneousl % can ng/ kg/ mn._in thg %1ﬁat|eq 1 I
actuglly eapdived.odn LY rdose eqqlwie@wf &tha&Qn afEdndsterpe siheiangqusty will typically

be nﬁgé‘ﬁﬁh & D6 Wrecitélﬁfcﬁlfrﬁﬂ %l%uﬁ)sftra%ﬂi GRGANDE @&Hlﬂ'y%nﬁ)&n{gethe table
mnistered to I nd UCGQ(}/ gwycemaln

aboverie Tiktle 1 ir BGT Bub.acaBE? 2 For Pl AL & HvERELY- is o
som® gatleilr{é Onlgﬁeéﬂ%@nc wHiB RS Rh BPHE RarhO¥Edct fOseegeliv@EEsubcutaneously

tive as well), so the anount g
can bt {ragkgiming cfbose petionisy kajagdition, §y a¢limigal tﬁlﬁ]pc}g@qr&beémt ¢ Examples below,
the Qﬁougﬁlo?\é’ld& f’l Hg@to' He a%ﬁﬁfﬁst&@& {oBiRte hipeyEicehliein an insulin-treated

sent one of skill in the art wll be b
diabl wert Bt agtl%waﬁmfé inthes aé@ﬁ%ﬂ% - Engasitueh fpvies dppes were seen to be

effe&Lvre%F%h? r%& Ghe ng%%] ofag‘lué%&ﬂ relBirAPREEIN 18 R eRYhyBbEydRinia will be

amount ‘of gl ucagon
beloadthitmingt &y wdte pafs,emtﬁo ﬁnm thepsaent|dipclonee, appRfHlbip the art will be able to

detegjmgg %@%Bprﬁgi%% a@rﬁ)ﬁ#ﬂh leych%mﬁﬁs%an%@e bl oodst r eam of a

ent or exanple, adm nistering

ng/mwn n. As wll bsf apgree@@gdw ong of kit inethe %‘i‘eé}i*?s Apypt gfglucagon

admnﬁgtérltac?’l 4519 S8t %tc%sgé}ll?fthead?nduﬂﬂ & @hcaﬁ&pﬂ’@t @m&uﬁ%nt@@&he bloodstream of a
ased on that anount, ?/k g/ mn.

patigit. Redlzporfoi cscaaam sringnisteaes  be/ky/ P érﬂf WCFgOPH%Pé?a‘F?t gpeans that an

1n1t1!algf%ﬁ1t18xq oFSOLAL LR a%{ouﬂtr\@asgzlréé%geﬁﬁ Ha%ddWn th& amount, 9 ng/kg/min. of

stration, then | ess gl ucagon enters the atien
glucapeh isfadtrimasiered & a pRlgans Iértheﬁeegraa § P Acgrdation eh Elsrghgggon prior to
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various assays of insulin, glucose and glucagon in a
patient follow ng various routes of adm nistration of
wohesghuoagon, e.g., as illustrated in Exanpl ep€T/US2005/022812
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aftergﬁg ﬁ'lklﬁfﬂl At I_Btélglr {3 tﬁ’g okt oF )ﬁ&ﬁ‘dﬁ%gmf?, rsan%%s I §He @a$ Bchi R MeWenefits of

agon. ayed actin I"Ucagon is wthin the
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suspendi ng freeze-dried zinc glucagon crystals in a

zinc acetate buffer, for a final concentration of 1 ny
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See, for exanp tent Nos. 277, 86 I ssued
conmg@g,swhlgl]_ wilp @@3 atllgw Rheaglpgag@@ rr&lecu ego @egssgg_%te Ivg%arotem such as
alblﬁﬁﬁ %"@% 'glgﬂus %Q%odlﬁ&i Eatdebh 84n B direcfly HAdeddB% phtefit)Qkhere it will
August 22, 0, to Krantz et al., 6,329, 336, |ss ?ql
subsawfpbind 11 alblzemn thedogty Veigh Wil indyrn resyli én e gyyansipgpt the useful life
of %ﬁcﬁ%cﬁxq A SEm L Phis %%Qg)ach b lPe@l'&‘ h&ttivedbr gther ,puﬂJol;es @br GLP-1 in U.S.

are rncorpora reference in their

Pateewum@amc@s;oowwsm bt 162 20K GoPFgRAE Betyighes for various
oth& \#ﬁ?\g&gsr @r}gr é!a%l@ 0.0 PEHSNM 6,277 48, @é&ld qugtl)dt Qb Wo@m¢IKrantz et

'streptavidin. In another enbod

al., §1508.8 b rissaethDprember 2 RALR. 10 Eoth &f alpﬁd@%ﬁ%% 1%SH?doé@WSt fr 2000, to

KraH%%t of  dFo81E iElGeIDOLRBeNId 2604 foBridbnQY BE, and 186103,233 issued August
ucagoh can be attached to any suitable proteln not

15, @ﬁw T Poisbie 4L.0aib 5] whish @ireinearpRseipdrh Fefrands i (isfagreties). In one
emtgc? n%]%‘? &hd ‘tﬁﬁ(ﬂﬁ% tw%eﬂ“gﬂﬁ %)n and leglﬁin JRburf Wit e dosEfotimBavidin or

ucagon ese prepared as descrlbed in
stremaalﬂmem faanﬂlemb@sn%wﬂ@p@ar?ag be atfgchrdiie pfher prptems through the use of
E&1dYank Yuitable protein, not onl
mﬂ% er n@ﬁfﬁ?gggg%gﬁ her @g?%g“%%ﬁﬁﬁg&?hged ?eleasé) 4
db@hmcagon are also contenplated for use in the present
gﬁ@? LGRGnd S‘*ﬁﬁﬁﬁﬁenp LPRAGRE] RIE8seToin HEs 1R 1§|§ b&1@r fibril based
pol s to conplex or "absorb the gl ucagon.
formooft glocagen These wasyyberpippayed @x deeriBelyin (Fraier eaéfi. Dgyies (European J.
BioGHdAL oﬂqﬁ 1 5635, "HRFBY, Ricbp6iated Hfitslcifre gfetched)y on of
macronol ecul es”as wel |l as the nethods of incorporation
to control rel ease. For exanple, diffusion controlled
systens may be used. Exanples of such materials
i nclude particles of a polynerlc mat eri al such as
pol yesters, pol yani no aci dsl6-pol yvi nyl pyrrol i done,
nmet hyl cel | ul ose, carboxynet hyl cel | ul ose, hydrogel s,
poly (lactic acid), or ethylene vinylacetate
copol ymers.




Al ternatively, instead of incorporating a conpound
Wi th these polyneric particles, it is possible to
wenvrsap4@c conpound of sonme of the enbodi ments PAT/US2005/022812

« M Ct-ocapsul es—prepared, for_ exanple, coacervati .
t ell9flqueOther fggyns, A pgﬂqngeq gﬂeaﬁoglwgqq azgfl]]s% ﬁon?efr%qﬁlatedo for use in the

prese%)c(rh BRb&. LAY RYEPRAMt6R! thayl tRSBad@lusing polymers to complex or absorb the
atin- n1croca§sules respect.ivel n coll

clucatougThtcionvelley S SPERS! bF SrrasA I EIeCEBEBRES: TRPdicses and
the BL&hPRBASF fScroMbIesRRNN M1 @8ifhe nidaHdaPET 1hd:cﬁ‘bcﬁt&1onaﬁl dontrol release. For

nanocapsul es, oOfr i n macr oenul si ons gCh teg féél%?d rtcles of
examples difysieny cq)q’qro]:@qﬁyﬁt@m@ ey bpﬂggr@@g@ es QLfuckma ude parti
a po(y%r%ﬁg Imatdridl QARR =6 %@gdté'fﬁ NHolyahni® dcads ep@ﬁw@lﬁ}&ﬂﬂldtbﬂep ﬁlethfylcellulose

is primarily contralled by the dissol % !
carberysiaBy o e I SRESk < B G HER 75 IO 7 POy Copolymers
Altel%gi%gl ARRbd oﬁﬁc&ﬁ&%ﬂgfa Wuﬁvﬁmﬂfﬂesespo%ﬁﬁﬂmtpenme@,wt d@osmble to
a prolonged rel ease ofn%Iuca gon, allow the r 6% le. b
entraped eapounfl afhemar efgthe SNHRIEGHE 1 | ISCHRTE BPHET:oRF SFample, by
coact Etﬁﬁq t@%ﬁﬁ@s & BeiRiPBEiBRRRrIRBAI fof @xdilq Iydiorg@étitytdllulose or

has an osnotic agent. 1n another enbodigent Hoq.
eclatin phragRALISS ST OB FORI I GHEE VT e AT TPPIS liposomes,
albuxgllxr Per[aso Qﬁ@&)eﬂlﬁls@&e nSHIPRGLIEE Nind triAgocapdui dedin macroemuls1ons
ease orm of glucagon is a prepro l.ucag @JP§ et odi
Suc}ateachlrpgﬁ ore. diggipsed inAReapingterys hagn@ellg(lca iegiges (gg )( g)élﬁ)e]'n odiment,
fhe IJ;'EH §§ RQéoYLRf%{?tdfCiﬁe Hl%gsl'sl BSigRHE NI lRidOsE B adlssbtibidbMa. shell, which

uca whi ch I's subsequently cleaved into
enmgﬁmﬁagbn d a second pol ypeptide (Patzelt, C, et

dygt ur g, or%%b%@ﬁ)negﬁ &n c3RdR) ﬁumpuydﬁm 1bylsed to provide a prolonged

tering this form of re ro- or_pro
e e B g Py g BTGB o ot v
acrogé Yc @egrﬁ%rmgag) 06 UendbPin® NGt FDRE N that HablGAJEdINJtE agent. In another
dmnistered in a formthat allows substantially no
embpélrreats@n@Kcha@ﬁelrvselsgqu}@a‘b@r?omfﬂl theaelpape obglicaedbn al | ows

fo r[l()] Bdlﬁfentr 8é @ﬁéﬁe@ fel&ké»‘fé)ﬁﬁ QN glWAbn id APreproglucagon
Suc aformo Uca on i s useful

rol onged. .
Lupbet v riseiabehiidr g o310 GLBaH. THopt HEPds frsubpeauently
procre§s§&“t5 fo ad?og@tftcfag&{ WAUR i sutkfife@Rd cledvell hﬁtopgmbage@ efld a second

duri ng nocturnal perj

polyboptite ehgdbo . vheh WL N2 00 g6 610G Bioe & FITipggipe tis form of
preﬂro Sor groﬁlu%%ﬂ%gh Y M DRt th Qeld e @&@fbf\ﬂ%r dofifity of iesliicAgon.
st onhs assoclated Wth protejn, due to th

f or 089 | osorersrpAlgtont alecagpwé@e pisedi L A substantaly

no r(g%gse ot aEtji]\% %&qgﬁl ﬁﬁﬁ H’Te-ﬁlh] %n Byowdh e sk aﬁioliﬂ&ﬁ'@éledss of glucagon

mnistere as ot her reasons as describ 1
ovehtémeiSuch § HOTOT glatagomiyoselvlittien arolopapdRoripds Rejveca Jeue H?tgke will oceur

anddcﬁéc' dés%?& ?eshlp 1sS F‘é’c‘:jc fo%é{:@ttﬁ@ EfSof e pF(ﬂ‘(%g@di‘%érmr Yor Qfkample, during

I Sé anou vol unes can be difficult

mstpepcrajdls yThg\/ferm w|b@ﬁ§l@@nﬁ)g}— thg @@cegontgrﬂtéln itself, 1. e "a semi-synthetic

glu ag(rﬂ)\%ﬁ‘ ﬁtj 8050 bm SH ?9 aTalTeTely; ST gro@é?rmﬁél &%hé fdrMalations in which
9 & activi [ 'ucagon e desirable in
the ghm@os istadmiriigiersd, 1dee 9l thW‘le gad @eﬁp%bbéwlab the gluspeon s yimpinistered, as
de %#Fﬁm&%sgﬁﬁgrﬁmd Lgrnatively,variants or nutants
ucagon wth a lower activity |level can be used to
ac h [oew t hiGueageuivith aTore aftem%levg?/e chghle Te 4pme AEGHSHELS: As the
' darj ot préRugddl periods of
e P T e ner Lon ol
tlmarcompesnﬂlqnn ot ginmnle PRMpIITHE £OBPYRNYS E1a klé‘@f ’fbé AT of glucagon may be
desglﬂ:%f?gﬁ%% Ps{hgal\fllbgsetg am{wttﬁeeadhﬁlﬁﬁﬁhbrpaf The ket shrfiplé.NMaternatively,
nmet hods e 1 nvention. wi || be "appreci ated by
one of skill in the art, the conblnatlon may be
achi eved through a S|ngle or nultiple formulations and
single or nultiple neans of adm nistering the insulin
conponent or the glucagon céfiponent. [0072] In one

enbodi ment, parenteral adnministration is perforned by
means of an




i nfusi on punp. A variety of insulin punps are
avail able and in commbn use that are suitable for

wdebaicveseps of the insulin and gl ucagon conmposi t POMAISE@S/022812
wel |l as suitable for the delivery nsul.i n,

variagsipg agmtSUéughga@@w%ar ]@&’e]bﬁpuﬁlr%{eﬁ@ rca1i1 fpd 1o a%evggh is result. The
termWIElﬁE‘%g ledcomphis moﬁl’bmstyﬁ hddgléh anﬁ@ﬁnﬁmﬂbﬁa&m of glucagon.

I mtation, the punps narketg dtronic

(sl¥ikas tIﬁesomenan]@éymen;qnerggl B3P Phe ulipycompqngnt. @d a slow

relea@@ﬁm@%@@ glu-gti@n%é’l@&g% tEARvaRbA Radployeden 1ih6| fetho84 éff thelinvention.
he “Insulin, and a_glucagon with a sﬂort dur

As ol baemnrwte,daw o of fig! @y@a artfbe pOTRDIRALIGR AP e AcHEVER 8008 o single
or mﬁﬂlg]e%ﬁﬁu%ﬁgs d s gﬁ%% gRlhle thémofddehséa tReadindbonent or the
t glucagon i s adm ni stered subcutaneously and is

ghw@ﬂmwﬁm9¥@WEd in an anount between about nore than 5 up

i@f g/ kgy/ menem‘tﬁ‘)g%t PafeBiteldN ABmnidatich {sOpetformed by rneans of an
about 8.0 to 20 ng/kg/mn, or about
1nfug@ ppm;g /Ak gar]ﬁyhof 1E?5W§rpuﬁ’ﬁﬁ) aqqtaga@%lega[ngd%g%me%ﬁsao at are sultable for
deh\% s LRGH ar(doghlcagorpéon?po@tl&ga/ (k@ 4al Rs Juitble ot B @eNkekY of insulin,

prevent ycem aln sone patl e

n
w1thegm@aq>rn’emg delvf@@é by np iy Eisn FUGHyAS ?%?‘é‘ﬁ%l)a%ﬁ Rygps include, for
exarg;f} 1t1§ﬁﬁ?ﬁrﬁ§étl\6§ Yy ?Lﬁ‘ﬁyg;l AR Poy MyRRIG! (VB b theiMiniMed), Animas
gl ucose above the normal range. b‘ﬁ%uca an C$ h i
Corpsaspn BistTapise o] Derss S orASOD A PRI HBRgEd e insuli,

hSh@t iRRioRbf 2XBIENYLS 6B gO1h Eleikoh Ban?be administered
andggﬁfgggg% enmbod |newt tﬁé dose g%#?nlsteﬁgd

o5 rebmatary. sk profeysd GTREFES 46 ERETEOR Y AGPTESTS SHGHeRRRpgy and is
admmlﬂérmla){ gﬁl)lﬁi\f @Et@%e@b@&%&é HaR§ 8p M&%ﬂéghﬁn' &8 Sore than 5.0 up to

mal nt ai ne pati ent when not ferln

25 tefkeiyiny ebovi: 8.0 _Eoo@wpﬂcm@ o o8RO AL HREmI, {wer amounts of

glucBéo% i be la(.rl}'}ﬁﬁ @feireqrto RIsQy-i20e 80 /8e/RRYY sdbddfhnélfisly (6 ?ﬁév&ﬁ Wi soglycemia in
a punp suit for the delivery of insulin r the

someg cmthn@ﬂ bf or@.earﬁ»e@wnt nfererbill RreENiJRPPRIFPIHIE E‘P‘E Catslg excessive

hypérgt;x‘p A On fgrl}Q:Iemﬁf is IR 6o @oo'véq R ﬂbﬁﬂﬂﬁange Glucaéoh&:an elevate

Ins both insulin and ucaqw The 2/ di
bloqdrgmomabaver e VoTouldCsrHiERORK Hy>BBERTHION of PRPESiRYS Blucagon, and in a

pre ‘quo%ﬁrm f t s aﬂmg@emmné that R&HP Bfﬂ%ch%?dgﬁﬁﬁtsnypoglycerma but

nsul1n an ucagon in two separately contro

only w@énallyi eﬂ@atesxbln@d Hopsotboss e JoPE mﬁgﬂ%ﬂleéa% fl’éé’aﬁ“ﬁﬁ g(hen not suffering
Lent to reduce the risk of hypoglycenia is

ﬁm@ﬂ%%gg !ﬁ sai d method conprising adm nistering both

i nsnoum and'hud, i ersormodinei taf RIpRER| RVERLOR BroidEs AEY grug delivery

dev{%g @ sgﬁzﬁaleoifo {hg %el%’@ﬂp(g" MR fr 4RTehtd1 6 dBksCand| f00FE Helivery of

her et , either the insulin or the gluc

gluc@gorbmrnhq sonobof Hereglyperaia i p AR ify BRAPTP Soaigs Ry nsulin and

gluc%g?ﬂe‘ ’h{eq@.l S 1%{1& § QLscARM hbldidl bAR AliA dﬂ@sgﬂﬁcag(ﬁn In other
nonar pra for ocular adm nistration

emhpdnmeatsy trofpuswahclndss fusiin eshglugagen krhmsepaﬁtdYn%O&FPlﬂFdafﬁ%fmﬂs A

metgl)cijgiacg)g{}olhﬁ'% &aﬁé@% iR 8Rmah gdeﬁmo%&{fc@ tHRIRK o8 BFpoFRLARESs provided,

ese known fornu ations for adm nistering
seicoimehod comprisnCeipEgee both Ul FRd oo (B GFtetis P! using 2

purﬁ(:lj‘(?foﬁ%ftﬁgagﬁb%% R9id RELAIHPNS of the embodi ment st hat

nsulln and gl ucagon to control diabetes
Wi t woa41r edduemothqrsneﬂmﬂ pighetithierigsuly gb ey 2lusagon, or[hgdyigprovided in a

fon%%t{?o%dcﬁat &%FUJ e?ﬁ%‘?c{]ﬁutfﬂ% fd? %&ﬁimstr@ﬁﬂnrﬂé RA&adal offulmonary spray or

|s rati I ncl ude those in PCT patent
for poiri asianmmumsﬁ vaneLyl e ey fosmelatigne e iggwn fogingyhin and glucagon, and
| | IfeiRaistering either

the AESGH LIRELRR SOAhTTD T Ll 804 EbY AUl T 8
oneap@@m@my,, agwelt bs @egbmmlgf@rnemthp arEasRendige derawiiions fithe embodiments

nmel ezitose diluent; U S. Patent No. 5,942,242, which

descri bes fornulations of insulin and fornulations of

gl ucagon suitable for nasal-l&dninistration; U.S.

Pat ent No. 5,661, 130, which describes fornul ati ons

suitable for ocul ar, nasal




and nasol acrimal or inhalation routes of
adm nistration; U S. Patent No. 5,693,608, which
wdeswroodos net hods and fornul ati ons for t he na®al/us2005/022812
adm ni stration of insulin and for ucay é) K of ind
that perprsise B insulirp and)glsicaggpite rfoalé@cﬁhf‘t!‘i& ‘ﬁ’gi Aogeucsd gisk of inducing
hypogg,gé}qﬁgatl ons for the nasal and other nucosal
mnistration of jnsuljn ang)for gl U S. dministration
Paitds] No Mehatyy anvly formylaions e <54t BUTRETHo g5 G administra

1nclut19 rtﬁ@réle ahi @S phiekt llbﬁcaméﬁ Qs W@Oﬂ SBS'BI aad (W00 18298 ln sadlidhndescribe
| ucagon; .S, Pat ent

scrorgBsr FBRS WAL MBEomA PR PN ROt EF R4S iy U Patent No.

6,00264, Wh?chfd@éch%la@ﬁqhélélﬁg{héago@wdh afelegitdee agent; (AR Patent No. 5,942,242,
Eur 6pean pat ent publication EP0272097 Hﬁ/\,??:l(:h desc:{?lblb i al
whicl feserht atoPBHaI> Pl B APAr TANANORS AR BUGPEom: PORDIS for nes

admig g?hﬁdnoﬁ $. Pafchese J.6v1 b altieNSescritee forRifag6s saftable for ocular, nasal

Ivering these fornmui ati ons as Cri
and weplesiisl At BRI DOPEFS alSERETANS b e rﬁ?gﬁﬁ‘% i deseribes
mettfoa Lﬁéﬁoﬁg for QM b ﬁ&imﬁl@fratf(ﬁrbtf rbhlin ﬂgi iﬁf gloeices WS tiatent No.
a reduced risk of |ndu0|n

hypagl yce
5,428,808, nvichr Fl%gnbeﬁsgpth@sa yp %@H {n O, %ﬁl 1&ar§a I;?Bd O?ther mucosal

admPRk fofmﬁhﬁ ﬁﬁ%ﬂ Quc%@&h al SJWQ@HNd $,38977 1) siicRrdedribes methods and
t ransder nal Cglﬁ roma patch

tj onal |
formutaﬁpmﬂ%ﬂlém%%h% pisigyion pieTcd af Eyseran:gd Sekaisat 1, 5263236,
whlé}{bcfé&fri@&t MEtﬁoc@ Rdd Hﬁ’ﬁuﬁ{loﬁs rf&ptﬁéj&fulﬁﬂ had@lstremyof deMiiC /1] of glucagon;

known in

t he
and Em@n@nmsnwhqatm dﬁPW@OWa ﬁ‘éﬂ%a‘%eé%'t%espﬁ gﬁ“&ﬁt‘ﬁ“bﬁ“‘b Hhiasqpgfor nasel
adm%@s%&r’g%{’gadmo-gh@ thds@RHRRLABs, helmetiRidy o0 Helgletitthes, foamdations as

a patent publication descri bi ng transder nal
descfibedant alsd epmemplatesh ucagon, has been cited above, and

U. 90737t €Nin DR embofionB4bnid6iféns a8 mekdiodse pradlided for controlling
f ormul atl ons for the transdermal deI | ver of . |E]§1ul in.

JiabpROH] ABEeY Bk oL BT DBER HEHIS O PABRISIHBE fHY" dtucagon, in

Whl(gle d)%r &CﬁdﬂP §EHRYnRfif n A RLAYoS tif AdohifBteRl thatdermdlylik gNfrom a patch,
'ucagon in _the "t herapeuticall

OPtlemﬂM nit soﬁﬁldiotqﬁlél Paicho s BRsmveoseht < %eé‘tcﬁ{% e&faﬂ‘éf?“é\“ﬁ and use of

trané\$ déaség%@we@ NGowRlin tRCarP(Rk, agll nUSI Bdtr Hbd. oxn943 435 and

|nsu |n and of glucagon include those gl:n beij q
4 83}9@?‘4,@3{1 @ﬁpntmgﬂ;cp’@cg{r}ooﬂ ngéggansﬁ eli glucagon and a

pate#l{]l?\l‘ﬁ fzﬂloﬁ REAbing H%@Q‘Qﬁl ﬁffﬂll%ﬁj of Fludaldén, Hed lBHéﬁl Slte’ilr%ove and U.S.
ations can | emented with or r ach X
Patabep@}Oa§4th§0@lpﬁ-p‘@glpﬁq a@ﬁ §or{rﬁ51porr§g9reth§\tr?ﬁs1ie5$1 elivery of insulin.

act ' es re(ﬁfﬁnf el erfVdinShTBE Ghe Ghetfod Wan NBRY pRatticed by oral
rep Wgon mnetics or variants,_of d th
adngm@tmag]@ pf b{)tborysg Jin of glpcagethinyide ﬁ]@:ﬁe}pgg%ll}b Fffectlve amounts and their

Qtﬂl)déca%mf&nﬁgiﬁﬂﬁssf tHa G4l dﬂﬂﬁﬁl datfion of insulin
d05§gwa?egnﬁr%g&b% Bér%glﬁy@n Sensitizers DBrP IV n2¢ 1 ors

andf ghu@gPh inshidé tgss, desanibed inPCIqwieatregligiies NP PHA308" but
not te Al AShdethedand rmﬁal fi b
YII\/E %]R %8%%3}1%%%%%15&? A AR RESE) Tol Hions ean oe
suppl&'mntmgg)l or'[rgplmglém @@p@@@p m@g})mpqgltpq% Fﬂla[t Zl@ge similar activities or
52 gé Bs df:%ﬁ’:ﬁm@s&d 1
effe(&fa‘ )inp pi h%&gg‘emgﬁﬁﬁ? C}lé IrFAng'éEl’gre% g ucagon.
d yl9079]de Whskio mmzbfdre(ﬂ@?_eﬂil\%SE’PlW?E@RB}h hsweglweeﬁlﬁ P%Fé‘ , including

but?ﬁW L'tSQﬁsgﬁe& JIARLY ohivkoek, BRP@UP1T MHaths, insulin secretagogues

stric Inhibitory Polypeptide
incl@ling.dybdnet| linkited i gplif@glu(@ p)ch |as A|95tp€q;f %Mﬁlépél) Bq-léorpropannde
(DIRBPYESE JP‘T‘BEQ hadi fPOERASE)] PhbRbhRe S(oxamlsE)J QGlifdile (AMARYL),

ester dérivatives; insulin receptor activators:
Glipiride| (BLUCATROLY| (YpBidsu dirtaaded SRelfrsas (RRGOFROR XL, Glyburide
- (GLUCOPHAGE), Thiazolidinediones (TZD) such as

Troglitazone (REZULIN), Pioglitazone (ACTOS), and

Rozi gl i tazone (AVANDI A); Nor+TZD per oxi sone

proliferator activated receptor g (PPARy) agoni st

G.262570; Al pha-gl ucosi dase inhibitors such as

Acar bose (PRECOSE) and M gI [ toI (GLYSET); Conbination

o oy s 1 17T | A 7~




with GLYBURI DE); Tyrosine Phosphatase Inhibitors such
as Vanadium PTP-1B inhibitors, and AMPK activators,
wonadewdearg 5- ami noi m dazol e- 4- car boxamn de PCT/US2005/022812

. - Tibonucl eoside (AICAR); and oth e
(IABEZAGMACR BNARRFIE P ay Nfotred QLA RS LR Rsplpides suob o
Nateél%YcM— tMAﬁLﬁ@ ran1 Rébtaglﬂﬁdeagﬂmm dastfibi nbibiterg SPdlyeptide (GIP);
al tered peptide |igands (NBI - 024% Aﬂﬁ@ |de§ - hibitors: and
Gluceeshike epGRAKEL Priki NP rsEailect 13 553 togiediedigasfgbitors an
sucmﬂ&@ rgsteﬁ Rledv A0S Jinsufie rr@&%? abth\RfoRg SRgulini s@:ﬁsﬂmlﬁg -1g1hmﬂ¢s such as

et (SRR O TSt 57T 98 1 TR mezuL v,
Plogﬁtgﬂ}ng as1SHD #4a 5k021ém52!0hé QWVEMIW) 0 IROEH TZLA etk @x@dme apubliferator

G m netics. 0080]. I n one e vari.anpts o

actlvgﬂe@ cergepr wi(RP taéﬁlﬁfta@e?&%@u gﬁP‘\?aﬁh}"aﬂf‘@e ﬁ%@bl@w{‘ & Acarbose

(PRE%C?S]%) ahe l\/@iﬁllﬂﬁgmmm()c&ﬁlbﬁatﬁﬁ ApgRsSsuch @k @mmce (GLUOOPHAGE
one to al

d b ha
it G e s LB Lo,

AMI‘Iﬁ%&HJHOﬂQ m\éﬁﬁ 0@ M anhiHAflda 90164 3erbbLEHI E6bnbElE&Ide. (AICARY @nd other
the HELI X content is adjusted at

sgents el 4 rendin GECRBA TS SRET SFondizon] SRRV (SO Epraminide

acete{t?) PH %k 8ndEREIE aﬁére@ peRS Al gandsNQURI-60RM), QRN IRIicoRplex, GABA
ansient PEG nodifu cations at the Nt

inhitdtorelergdcoring ﬁ&t&?i;eohWérafrg HENCGHp- ‘é‘ﬁé’ht‘é“d"‘%ﬁ? ﬁpﬁﬁ%eﬁl i Bjlin mimics,

InsuhI‘{1 ;ﬁé)gﬂ%ﬁfjfa%r-i RRnCot B AtdMplex WK BED l('S(DMlA'IUM]NE) metoclopramide
I nrt Exanpl es of such vari ant ucagon nol ecul es,
HCIa(tEdllﬂa SPDHQ%WiIW/WWt’@PP@?gSC@ aﬁfﬁé BEPeFst i es,
GEOO%W]S” | afl Ghelehbbfife! VariafiQlof h @re cohtdmpPlagt. S\ich variants may
em 41:2693-2700 (1998 t eaches ?:ﬁgneral 4
comsmse@csmglemr nfagy eming eid €hanesse S KKaFPDiG Aroagms pll phac agipp acids may
&Fﬁ gex%lalu(}e % Wﬂe hluﬂlaﬁ) REcEIHAORLIEREY, , sot 168z ‘dafﬂheaf&ultmg variant
cagon has a d%s substitution_ at _positions, 17 ,% Cat
funclins neluirehareis 9N £badmen i BELDY gamtest 5 A0S(Ee o thg C-terminus,
as v'L?B Oa§ A ?%Uinsi@" A d cAnd B SERImbe B ianGasaf fihylitt M oﬁhe @mBodiment,
ercent rel atlveagotenc In one enbodlm%% q ted with
transjent jPA6-modifieatigematathe ASteHREUH i yordrol peivatipss e47 bR PUFPIGROnIeC W
mut{qg‘ﬁé TkB8uc %; at tfx@ @%ﬁﬂlﬂiﬂ foPc ¥ BibE afftnit HxAmpled dDsudl Krﬁﬁﬁf glucagon
pinding affinity and a 230 percent potency.. I n_ano

molemsscindetheir re@ﬁ@ng,gharag’mqstg:p @%Wﬁgﬁﬂ o aﬁlélgblg i fhg art. gor example,
Sturﬁ‘%? ﬁf '(5 n%éldg @héiﬁ Aﬂ%bi-hﬂm (1598))356&){& aSpeR&hl stru&thlﬁﬂfuﬂétlon relationship

G u substi'tution at ?OS|t|On
for papmubt 1 gralt ridscpain dveeai. th ons ompetiEett tSi WH‘Pnglucag‘m has a Lys
Subﬁ%wg 'a'%%)si"ﬁgﬁjs ﬁ] and 98 RRE %ﬂ\l suB Gt Fdsﬁloﬁ Q(Ptﬂaﬁﬂhng ina vanant with a

vari ant ucaqon nol ecul_es di s %- w
500 kyierentrignding aﬂﬁpyy epd & JOP a@rpcm‘y i) §,t1ve PRLpECY- Iy ong g ﬁﬁa ent,the variant

glucﬁ%éﬁcagﬁgp Eﬁa ]Yﬁrsluﬁ‘s@l%tiﬂl tahp(ﬁltlloﬁ{ $% H8suBlng RO 8 vhii AN wkB a 220 percent

as 1t only has percent of the nornal
blndmmgmﬁmg/ @ﬁfﬁl A0 pyroem @o@memlazwﬁbérr wahedingspt, theevapgit gcagon amide bas

a N‘B%Plﬁsﬂﬁ%&tﬁ éﬂ)%‘éltﬁgﬁ 1EX C'?E’ ls@osm{f(l)ﬂjat 351’@0191 U eROOGIUVeAbdtiaiton at position

posi‘ti has only 4.7 percent
21, efsultihg imo Namlnt Bithash geraq‘m bmidtng affity G 3 30P SR PG In another

emboﬁ bl ve RoLe caé Ofdikculd? d%Bﬁy%WQﬁldd r&tnhbh@f 18%a¥tivity. Thus, for
rhaceut! cal ctive conponents of ornulatlon

example 2 ibghgon e giraohyih 2 1}’%11%’1*156130@#’%&?@% ¢ p¥5@ as it only has 36

per&gﬁgﬂﬁeﬁ&an Gfﬁﬂlld&lggggga)w &n'd%ﬂly(lg ;Qrcentqgmeadoﬂh:{lﬁboﬁﬁé}h Another example

I's not formul ated as_ an_aer oso
would 8¢ erglutesm m@nto’aﬁt &Pl atmegtion & Griechriaa olyHt-bprreRat of the normal
i di nedi one In an
bm&?r%%gﬂ%arﬁwg%9&%orf2huqult¥?%nmol%§®not adm ni sz ered orally
and/or is not adm nistered nasally. In one enbodi nent,
t he pharnmaceutically active conponents of the
formul ati on are adm nistered transdermally, but not
through a patch. For exanpl¥- the active conponents
can be adm ni stered through the use of a cream [0082]
As di scussed above, the sinultaneous effective
adm ni stration of | ow doses of




gl ucagon together with insulin can hel p prevent
i nsulin-induced hypoglycem c events. The prevention of
woOhem®oevent s wi I | have various beneficial resBtTAIS2005/022812

[0083] Repeated mld to noderate hypogl yceni.c events
caﬁmﬂlﬂsul thnj epeacpbriamest e (Lo 9@’5??%% g%é?’e?’félg% gyPyrats of the
form§llsméne£r% inshii$nd ERBagdH PinesE eﬂ%}vﬂdlﬁﬁnﬂ, &i’éqﬁlﬁmhkéelﬁhhlecotrmosmon (e.g.,
detect that he or she_is ac{ual experien

contzyipd gpiaciesilia 8¢ cacact Bdls Oﬁault‘%% 5 PR getoRly 5T does mot contain

trogIVRBRI by 6 I &id8 (&I Saf 86t QREGHT anylthiSolidiltdiodb)O an embodiment, the
conpositions and nmethods can be optim.zed @ as to
e

formplatiercis noh admipigieredorallyj aad/ge s ot qu.r@lmsspﬁeél I&Bad Inr ane; egg)oglfnent the

phar?géﬂﬁ%ﬂ 2Pk Ol IAGRAGH: 8N the XORLIMRN Glre GniRRGHN tratddrmally, but not
prevention of hypoglycem a gan be8$uff|0|e %1 fa
through a paselt th Pxpmpds dher FENC C%mlafm?lﬂé o P adfamisfergdygrough the use o
creainNVeNtion include nethods for adjusting the anmount
adnini stered to achieve the desired_therapeutic. ef

f ol0082Zbar t A% gl}scaqsseﬂanpq)\@nthe shydaneges gilscives 1n181Fat10n of ‘I%ow doses of

glucggﬁgﬁr% &ﬁéroalth | Rsuti@ "En e AP GiréRAL ﬁlsuﬁﬂlﬁdﬁ&ﬁbh}l@aglymﬁn@fevents The
ucagon and |nSU||n|Samn|Steredtoapat|ent to

preVpIrt@ve thesetementorid] heve Yapgwtepelisial eesWitar eness by t he
gd)(ﬁ | RefRbBE rmifITRO GhoBieS hydoBBcdphiti CHEAE candresult in a loss of
I'n are adm nistered so as_to0 rest re h&g@g ttﬁhth .
hypcgwaprgn@grgrep@s bh gxe§ulgf:céc'l{hus the sglbjegﬁnagélo ¥k %127? etect that he o
she ?sdzmtlﬂd§ teﬁﬁén@ﬁ’cn?é"a %%chlﬁfc GertC A@RAsiBO tHehddk @ﬁidﬂnbﬂed@@bglycemlc

| sodes of ycem a_are reduced or. prevent.ed. I d b
evermsn@g WpC@aThug,atzg, aboge gompcgmm;q1 k‘@?ﬂl*ﬁdﬁ ca }mngtzeélrsg s to reduce the

risk 3 ﬁ“ by abovO 888 o Afsulth bhd BEcagPPirRiGnau obylueuaen recited for
n the art, these therapies, and itio

onpo
the mawnben o hynoelyeemia g pe ﬁ‘éﬁclﬁédﬁlt@ hist OBl (A8 g jpethods of the
mveml%ﬁmaﬂéleoxﬂah(gdﬁ Kb dsfﬁ%uthé Bm&int 9drhi@lsteRdRe gthie@Mheadesired therapeutic
I'nducl ng agent b will be app eC| ed Qy one
cffc fosjd it rcgl tmOdﬁ o doligrys @pIABYTRH i pogcopmbodiments, the
comg}?lgt%nq}fglugy 9%&’ £8nas NREFSteled tPEpaEME Ple@sht thENGs of hypoglycemlc
ercent of events inhibited can yar N
awapaess by dieasibisett Ieathes Amberimein fsotucasrn @i HE PG d nisled s0.as 10
restgg ﬂ%{%} gfy%%ﬂl %w@mneis gooche begp Thid @an3d acBRveliby adfhini®&ing an amount of

0-99, or, 99 percent H%
glucagdn sgrfth@tfp@ldﬁ:pnqy [episeres g{ gym}yécam? @@erﬁeeucg@ s lpgevented e amount can

varf‘gg %'1% b Mrin Qxﬁﬁ@téfgdeéﬁb@tiﬁ@&fdlynot be prevented in
Ty e“and can be del ayed in sone enbodlnedé 8¥ 4
amn[QOﬁ4] of d@l will barerpeeciasdf i ong g @qlérpm the art ?sgyth pies an

com os%? ns %81 l%] seﬁpnoq gnly 68 pe&%@ w1t11 2263 @%but 4R a@%ﬁe Rking®s6lin or other
AUT &S ternatively, a delay of an additional 1-20,
hpr@Y@ﬁl,la ﬁ@scm,gelmoo 200, or 200%to 10 fold

Add #53”3' % will ¥ g a%ﬂecl%d By BRL bRl B RERS| ot Wicky efi®dde of mild or
hyp cem a nee o be restored or preseryed, e. g @dcmnvmy

moderat@hypoglynia 2€:dg p, begmevented Jthe smoutpr gerceni ot gysnts
by t?QBa%Q?ula?Qm%%o %%fa@ﬁdoaﬁ&learhﬁclﬁ&%mﬁﬁﬂg 055, 1 @VIeeg-30, 30-40, 40-

cemc sensitivit
50, 'SRypo 60 %e’m-fﬁ)u ﬁg@,@; UHES or 98 45rgsat @a%]egf thg mpifdémoderate hypoglycemic

eve{'%tn A&{hg&ﬁ lly, }y@%l}tc'eﬁ% e %B@ﬁ&v@nﬁ% 119@&:%9’ Ja@é‘ﬁﬁl c@h bédelayed in some

For exa
crrturiomatse reysmoant dfalelan canbedis ”& iorteéalﬁléﬁ é‘c‘ielai’ Ofd 10p§)-3( 30-60, 60-

120 \5/’205%%)0 %ﬁ 606 %r m|8fe RS, I%Eeﬁﬁmzel fy dEH? oPMDRBHBERTI20,  20-60, 60- 100,

ucose levels ow 50 ng/dL i
100:208, &r1266%) to 1A|folé Additionedlyynot @llhef g m&mﬂslswﬁwefy Y@e$1Y°3mla needs to
be %Qc%nteh %Phl%&ﬁv%)d %01“16"‘10%9%1&0’ G610 240= 8] 56168 0600, U860, F0B0, 90-99,
erm ypogtyceni a unhawareness and how
99-$008 esrs bei kdstprad orj prevsated grony kogs- élypcghgn@l%%ﬂwnbt%mé“YPOglycem‘a
i nclude, for exanple, shakiness, dizziness, sweating,
hunger, headache, irritability, pale skin color
sudden noodi ness or behavi o&F changes, clunsy or jerky
novenents, difficulty paying attention, confusion, and
a tingling sensation around the nmouth. A description
of varlous p033|ble categorles of hypoglycen1a can be

T O 4 =



D abetes Care, 28:1245-1249 (2005), hereby
i ncorporated by reference inits entirety/ In
woaodsioowdoar , synptomatic, asynptomatic, and preoaiisy005/022812
} synptomati ¢ hypogl ycem a invol ve plasma gl ucose 1g el s .
unawbhesw oan echasdd qnothg @dﬁg(}u(gl s ability 4o defgetihe %qurreQCﬁ 0 6ﬁ,§poglycemlc
event> FB%%&&Q%W!)&I@&H ﬁ%@hﬁné@% Rl 1RQH ifibligosleean -2, 30-40,610-50, 50-

Kits [0086] In sone e,
70, o ere perpas of fhe YPeERYERICoRYEnth é%. Alugqse liYFléxfigfg Ego AL in the
bloomgo[&ﬂémzitﬂel? Nfe ﬁﬁﬁﬁgﬂ 1888kt atptaﬁlc{ﬂhlt syﬁ@fﬂﬁ{ bﬁ%o@yé&hﬂd caffalso be used
a vi al i nsulin, a neans
to detetmiing bypoadlyremia @ewre%@s &H%WWnij‘éceé?fu% htpls bging treated. Signs and
symﬂt&'gst 1“1191915 %}Sexalﬁﬁleté?ﬁklﬁ‘&m d"izﬁfegsa'é\’vé%ﬁanhuhf& Kbh&b&ﬁ@ @fitability, pale

[ nsu n sone enbodi nents, the (P
skin celen bmddelamo@nq@ﬁpy‘@qha*ylﬁura;hgqgﬁg |cgnr§y 87 Je%fy eﬁgpts ifficulty paying

attenﬁ{)ﬁp %gl!liﬁﬁm %%%B'%ﬁg ﬁr{ésééhéaﬂo@%mgj He aam. ar &scﬁfpﬁfﬁl %€ 6arios possible
I nge. rticular instructions wl| {})/ Diab
categzbepsemtamgglmma nebecfouid iad DeBeinpsnd REPiHE H@O@ Cerpig in Diabetes”
Dzabgzo < tCH;J]?é 1543 nlt2ﬁ9 Zk?@g) H&Q&Qh lted Wre&tré'iﬁé ¥ 1$seenthe—l‘},61n particular,
ucti'ons ‘can be determ ned b%c one of skill in I
sympiniatiog mampiaigiop aeh erbally SERBSERLS BHEPHNETBATTIEG P 5 glucose
Jeveld B8l 3t EQEEA 7b g(cﬁ hgs dida hetelh, BN@nR EROALAE Mwer 1eREs of blood glucose
instructions w descri be the nethods discl osed
can aﬂsﬂem&ed Js@ai8TshoExenpl ary kits contain glucagon and one
KitsO' "ore of the follow ng packaged toget her ( 1)
=i nsul i n; (2) a solution (e.g., excipient
r eiwpbnm Ingsopre agiibodinients, e @@@gqﬁpopg)desgn lileé%n fsy provided in kit
form Hé 3 %Bdl&gntglchléclétg%nﬁﬁéy Qrwal 38 lukdbon 240 &ria 45}" 1nsu11n a means for
tructions. 1n one erbodi ment, the device
admnmamrn suchtre aglyiegeqPUBERAANGringHALGE fer the §‘EH“Pﬁtrat[°60’§ ghe glucagon
' RAWHEprefndiciing kiniie val. In oth
s B B SRS, P R0 BB bt G
embedlblonts rtb insulinhand\glugagancare arerixed hrid Sy RS- ghe Harp[cgl g finstructions will
vary Xe%gxlﬂ(in{lg g@% b lﬂl&ﬁx@@ Ryse %9 tHEngJL 2t ORE noddhrdalndeefreICHY Bpbglycemia or

l'ucagon i s _sol ubl e bel gw pH 3
otheowisa Jbw mspwtlgn@an bqﬁ@eqmmedghyg)@e H%gulhlnﬁ]fxeearf iSlveR e present disclosure
and Qlixey rga?tléuﬁ? ws [nkdn g fowﬁ{eclgt §9 BhAbMSodkRentbth@ins@iictions will describe the

ne in a mxture of water, and hydrochloric
methrdsdlscléseéd;\m@md contai ner holds a 1 ng/nL solution of

72 V‘ﬁk&ﬁpl?@ tp% 1%519 {%ﬁgaéoﬂ dntl QML Gr FREDS the Following packaged

Rer tras Tnstructi ons, instructjng
togdﬂhae (a$ arsuli (i ecltltuln{@ mfexdipiend rfer resysnendig 5y Eluting glugikon (3 a
L ycer ir®land TACinktRRtisH4C i BRS ethbtRAnent, the
vl Yt g Bil, PARebl sftyb fulleand [N BRSc
devgh () agurirgthy glecdgmeasiiirgpitaps nfitis: t he syringe
con I ng A REPY Y wWir! forr @ithin a sterile vial with a
dep@%ﬁng upgfrﬁ njila cldhngﬂ?f %E&ea%gn t %ewpa{rt | cullallrn ?Jse
starﬂﬁld smatymb@ablém eneriemboditpynta thehyiali mnaﬁlsmewrw lofg of lyophilized
nbo facfl 08 b $ §b11§ﬂl@‘below H 3 or
glu%a§ % adt% a%d\ﬁg‘hrg&g%ﬁ% i o tﬁggﬁvo ue(rirgi ogﬁfc i g;ogul lin to be
aboveTpi etseed:hekhelsk hs apy-fillohgyécsiae syabbe Shipherpiaing khmganl of glycerine
al | owi n d A CddSdn@ NMofiBinkORoliPa 1 mg/mL solution of
in &t m'oge ha nq‘?ﬁ%‘ﬁ‘%?“@? a?igt fos ehould be usead frg%_ ,0 ,
msu&mchhmls eny hogosi inliquidform froog0es He kit furfher ks destrpeiiop gstructing
& Bk hhd itloahe REIEThe instructions
the user m eftsym%%ggllls rgﬁ% /fg agefgc‘téanda}{?ldé dlos?e and the
the]kldﬁrectethe b:eermodcpoﬂlp@oana@nmuoﬁ ghwlucqgﬁn/ébréeréﬁb%%ﬂﬁ% fito the syringe
4 hidG SMEdeD USe AdGhO lar user
contéaﬁran% ﬁ% I%ngr}%?%lgsnﬁr\%m C ﬁlc"gg}gd%h%&% aﬂr&t |lng grmunt of Pegticular u
andghaydegietermised myveephysiciamai nt ai n t he appropriate ratio of
glucagon to insulin that is injected. In another
enbodi nent, the insulin, glucagon and gl ycerine are
premi xed in the kit. Instrué?ions are




adj usted accordingly for the particul ar enbodi nent

used. In one enbodi nent, the kit conprises a glucagon
wei2006/08#596 nsul i n kit, and instructions for howpPC®D/US2005/022812

conbi ne the two kits. As wil at ed

be ap one of
SIHIOB9) . thena PERoTEP R 1B RN T SE SLen B S bemeen

0-59 FROTEhOB¥SinRin IRENREStedTaYe Riemb EdrhisiBel tables bltBorlchirtsatlowing for
Corrponents or instructions. Thus

for e
case BH19GHId CBTOERTR I ICATIE 2, HPREhE RO b heed 3 Bl user and

mumh&§UL'n ordgluca%onk and vari ous ggfgers or solvents

ma e used in the kits. I n one enbodi nt., ns of, .

RGHR09Dt or Thegimssiase i tedsmlie 57Tnge aBEPREg R CRR R opically

adnuﬂ%:?eglr@ow %a%dn@&d dbd4CARHAR: 10PER bS hiddlfied adddrddipy). In one embodiment,
iment, the kit conprises only a for ca

the ipjiutip swinge @nddhe BIHeSTipRBENENYS OPOe i‘]¥ © SRR @@h@%@%@%ﬁlﬂg amount

of gfut]fgoh riiid'“’*épid Qﬁglta(ﬁ?ﬂle%ﬁx%gﬁaté P&lotb?%lucbgbnaﬁl’lihmlﬁttm’c is injected. In

g to 16, f . .
anoﬂgﬂrlf@@g@ime%tu Breunshiotiagagon wweglyaefmec%r% ﬁ%@ﬁ?ﬁ*@ 1 i Jpsigpctions are

adjugtﬁc{ ac%Uﬁﬁllétyaﬁ? %Spa?cfémaf‘élﬁﬁcfdﬁﬁér@ RAsed! Th &ﬁ%ﬁ&ﬁ&ﬂﬁhﬂﬂﬁtlﬂt comprises a
gl ucagon are_ in a, 36 n1crogra

e
cluciaon 6, GOnRGn Bhr BERETBHERIE oY 9 BETRE B AUl o pppreciatd
by ogg oF Qe iembod] Ap 1k thetabagvetﬁiéchﬁe@fzorﬁﬂddﬁ@w rﬁd‘tla)dls a3 be tieluded in
m crogram si ze doses, for a 100 kg 1&(& @ﬁ %
fhe IesstoaRIBMICE ShirHBISHOnST RS cos B Ea RS P AL aigispgion, various
comg&!sflt dn b:@lﬂgulﬁl%r ClEAbE, A0 RE ik YERF o sioﬁleﬁt@ Ry B al@tih the kits. In one
ents; thus, in sonme enbodinents, g | uca Onc 1B it

embpdigpaity ediea@ ¢f.a dmsmstmuﬁ%lh% rapidlyis ‘1081}’%‘1‘7 it 1pgatis of administering

ﬁ?(ﬁ' rbEMmaesd dmpriges BAIY KT &F gl@hgon with a set of
glue gﬁgyggﬁﬁﬁggagkéﬁ%odlnentg fhgpﬁlis ?nclude
instiuptgng.uct i ons regardi ng doses for the age, weight, and

3 e:l? 11t her] Qi Mivdsalkent, P ifRBEcRAPGHI d¥estihd lﬁer to administer more than
n tlons i ncl ude i nformati on concernl dose W%:adewceﬂm

5 tot Ak @b o baw nafketin.uefesleagen, pubpeaneousiy ﬂhé fs?aeém
subc%?atnle&lg alifinhtrati RO mé%b@&l%eﬂ‘hﬁfe vhiPEr Phcaf@OMe in a 36 microgram size
ting, or exerclsing. be a reC|at$$ $ ﬁl s of
doseoforsakﬁq kg iperserh eong dpse %lrbeLﬁ@keno?ac% heur. g@t a4t éﬁ?t ¢ ums o
gluc%g& %E $036% %Eﬁ*crbérarg's% ATQB, o 21100 Ik p@fdm Y6 k€& ehkbrieach hour.
er manner. in some enbodi nents, the Kits

n
Thesarrubudinsess veluessian bagefficiens in@eajeiBasrapcemain a5 ey pients s
in sgr% elﬁ%(@dim&ﬁs lés %ﬂ&z{goﬁi %Sz%qlﬁf'é@ He, APMBunOEmMO4r 14 @t to be admlmstered

grans Fiunits), which can be suff|C|e
infrpyeonebt 0 —1@01gﬂ<g/n§u pgrlighe-on S FE RGOS oI Gl e nstructions
regagé/lgg g!}%g ﬁ)g]tl?e agyn\!v& Igoﬁﬁssei: af]thg ?14&%1?%@ rlﬁi gné gﬁgbol:lime%t th3, instructions
inclode mﬁlrmatmumoscemngj é@sgs tostﬁlﬁ’-l méﬁeva g5 Bure agtivities] qugh as 5"31’“1%’ eating

(e.gP %8&'11%10? Euaﬁf e a&‘g@ %Fi’oo@o k’iﬁﬁlg a(freexé}l:ﬁlﬁg CMIﬁ% |a§;5r3cﬁatedi|5y éne of skill

one enbodi ment, rath
in thervainarpk Bdr dicndpsacavivetent aan 6o B VreRHfHICAGNE '} {24t PRI ARy in another

malg‘lgrs Eﬁafo?l]ie HIGARAA, ]L RidEcoffafh it @€ BB td & édﬁed with the insulin.

yamnlstra etoaSUbject as reg ui red ?‘ld)
Forrwx:amﬁnta unitslogei qan beghest) 1190 FiSreE AR (or }-@lhtlﬁ@)’ whighpag pe sufficient

to 1:19&%'(:(13 ﬁ%&% %bk@tgfw 3 She%PrS O?ioh G¥m H &B{%s}%%nt]nigfioﬁi b8 YFepared for

can a | ow.
L 2a|ap4 &ci6a. i 901, dhelZot4,IRi 1, 2022 B orgmere hopis o dpjaPmaller doses for

smaéflhnpéjégélte of siliidGa g@?s b oRECEtIRRGeqM | | depend upon the

eristics the 1 ndividual, possible activities
Unitt Hoses off@ué¢agol vi dual is going to do or has done, how

t he& e ' ?ﬁ e QSR@&%@%&' ShRf 8n dRAididpea hidrive O ghfé@gon and insulin,

gl ucta oses descri bed bel ow are %
unif @pﬁse@eglncagqn\péone freqwenadagfso o heggadily pdmipigalie t%%l ject as required,
dosage can be determ ned by the skilled practitioner
in view of the present disclosure. [0093] A unit
dosage form of glucagon con?hins a discrete quantity
of glucagon for adm nistration, and nay be in the
format of tablets, capsules, or powders in a container
such as a



vial or anpoule, cartridge, syringe, inhaler,
transdermal patch, or other container or package. For
W6 2006/084h% ni stration, the anount of gI ucagon I RCE/US2I05/022812
. .. dose can be, for exanple fromaQ. 0.4 f or
o preveaCOS G- P SURPORICER. G648 TSHIEbebEaR FBLr 8 Tl amount

of glhga%ﬁ mlthg QHiE dosBTeet BEABY Wow. WBGYINIDE bpas@ed 1sy bieet opakill in the art, the
n1crograns and 300 m crograns,

actug} ra@‘fogrptaﬁ glucag@”t feeash sessilEeery uﬂqyothﬁ]cb?raﬁ?r%ﬁgs ofdhe individual,
possﬁbfél*hrcﬁﬁtlest tﬂﬁstﬁe NEHABLISs Sk 1B&lo a6 haksdoae Iba&.ﬁfdd&ﬂ 151' th@®e administered

Sl ze O e average person to reat ed
and the ferri Qfﬁh@glupﬁg@)@,éﬂyééhq gosEﬁ, %@’ﬁ)@ﬁ %ﬁloxdéagq P %I reﬁéeiserﬁeva of some of
the ﬁé)@s?ﬁ d6RE. 18 %HQE@ canWel Bteirhia¥d BEihe akilled padtitiondriiORBW dftthe present
e particul arly advantageous to include sufficient
dwdgﬂwzagon for rel ease over 2-3, 3-5, 5-8, or nore
Thug ., ynltafoSk fElas 85 glasa@oP 0siHdiR ﬁdlsblﬁte(?c@lﬁﬁtay Rf glucagon for
tances. Lower anounts, even_ thr OU%,E h
adinitrn RGP el AP 1S GEPHISS R PAPECTS iy container such as a
vial E)&ry%’og ey&ﬁfﬂi% %9ﬁ§e Mih1e£ VBRS dbrhRANSHt NS Othed 66iidiner [oﬂ&&ﬂdge For s.c.
oS

si'ngle uni age forn1conta|ns sufficien
admingstrations the gmeura@ﬁglﬁp@plﬁ 4 BH doFe G hedgoriens! ed%%‘%P DEG the o 0.4 mg

for A1RJ08 gJersUH | fhidP&ROSRDuRIANR PRctfle Foro &fdstl 10Koup réfe@blly Athe unit dose is
event For exanple, they can be desig

betwigerf ghowt @mgfog@gnsmq@?»%mcmg@p}sa%ni Wrgprefeﬁﬁgrm gﬂ:ween about 50 and 100

mlc . r@ftéoiﬁ%é ¥hest REYbetsAAn BE 2@ @3ddHAMA dnQke S£bbfheSdveragd ison to be
vI ew of aCt|V|t| es such as eati ng or exerC Si n%j?
trea‘rgd) pvthe durgll@ecﬁ hym@&%@ﬁdﬁ%ﬁ@ﬂ&ﬁl@ﬁ%ﬁ@‘&h tE 1%% exatnple, with slow

relee@g %rﬂlhﬁth@ﬁseg cYa.\ﬁ bd Qﬁ&ﬁzﬁ‘ ddP4ith \é&fs't@ lﬁ'ﬁ;hf 8 Ghi@icRntofludagon for release
such as Iifest ang ght, the unit dose
overc23h, 3@@ Se&,mr @g)g@@oqrsh Tmaﬁ, gpsep ﬂqetpgsqqtg?, v 3grgmbﬁc1rcumstances Lower

amog‘ﬁéjs,'“%gﬁ H)gou?ﬁg cdﬁﬁxﬁmstﬁ“mh tdR AR bY usddQWehdife MM Hypérglybenia does not

m ni stered can also alter the amount of gl ucagon
everpipansiphtlicassuti n each unit dose. These universal unit

d?ép?ﬁ? ar E—%H:aluhﬁf HRhde dOBE Scohfak §=Hfﬁ01§i‘ltV bEiegboh nfo@ a single
vidual parts. Thus, a 50 i ndi vi dual p
admimagtation p@lu@g@f astqqg:gléeqjhﬁrq;@r%q dagpges cealggeéi:?mgwﬁl] fprepaé'tlcu ar events.

For 1&9(9m§1g 'tﬁlﬁ:‘;' Ydn U@lde%&lat fdr e BlorRadrt Sfter Tihe Sacﬁﬂuh@ﬁ!ﬁlon of insulin.
et custom zation of the glucagon I nt ake.

Altemmvdg, they werr barfssigied of a@lp@ts B, ngVigW ofsqcﬁyqtlgsr sycl as eating or
exe115¥1n§ {Eé)mggttorbﬁé Boﬂs 1520 &n® 8f BRIcARR o it ddeMitert@\Well Hepend upon

;?ar are satisftactory. Thus, eve
varibwr fagtors ofi¢ patisolisuchd

feptxlernnd eight. the yait fiosﬁé’éléb%%i‘ﬂ?reﬁ d in universal

unitd ?cfr‘@?&{})f ]gﬁﬁmtgqﬂe @tﬁg RadkidiBity, hok texafbk € bd Qﬁﬂ%teﬂeﬂ céh also alter
aspec har maceut’i cal_preparation of

the gthmmgf)giucpa.gorqu Iyacgmntea@blgatg@sq gh?ﬁeluglvgis@l\}ma élasagq%e actually unit

dos%%ult Xreqi?‘fi@%ll Il’l% gﬁlﬁ'ﬁe‘? %ﬁ\%dﬂﬁpaﬁg €280 tkg %d#iélﬁt@éhnftme 5@afs of these

e case I n which Iucagon

unlwchai rinis t dosesd whilet & pl08 kg ﬂ@@“@'{’ﬁllrﬂ’@ hty take nHf) @alél%\ Thig allows greater
CUS‘?%%{IJ)IP gtdthg %@%%%@n nﬁgﬁe @g%gﬂg@ Tovd? GEBukBR BT El@cdgbﬂl td ) Emilar to LV.

on admi nistrations, after

adngnistestibn,en plee be usgd nﬁ 1n§el’t1h‘@1 yleyaedbloed gpgar arg sptistpetory. Thus, even
for §btHe Qﬁdz{@dlﬁlﬁfaﬁgﬁ QB8 adRaPbeeeh 0030Hng and 0.2 mg, for example.

nocturna cémi a, or continuous adn1n|strat|on

vi al009Fr eﬂantpte@tedt asaeps e pPharmagsatieah peparstippp Pl efgpeon in daily unit
dos, bf&% %ﬁ)?&}fcfedagﬁy (ﬂilg H%ﬁ%é £fn cH8nd QRSP glﬁbd?g()@ ir %H§ a8 including

ucagori can be pro for adm nistration_over
the gasg .in wvmobrg@cegmw hdrainistered trenligile BegbAiring 2 spele %qy&wdesmbed herein.
For e%%rﬁ@§ echérg Q%lﬁrﬁ’ % ?nor@l dr re) ¥R gon! AAnARQtdA6is after a meal or
nent 'S | ormof, for exanple, 6 pills

medn duting the daak(ew, exgarErafpler 1 laad/prs admipigwions ﬁOfaPrF@PQQ% ﬁf nocturnal

aspect, a pharnmaceutical preparation of glucagon in

mul ti pl e dosage formis provided. A nmultiple dosage

form of glucagon can contai-?f-a sufficient dose for

adm nistration for one, tw, three, four, five, or six

days, one week, or even nore than one meek In one

enbodlnent for exanple 0.02 to O 036 ng to 1 ng of

o e



acconpani ed by instructions (e.g., a label) that the
gl ucagon shoul d be adm ni stered as separate doses over
woOhespouvee of a day or nore than one day [OOQ@Tanmymnsu
. .. one enbodinent, a daily dose or nultip %ﬁ% h F
hypoglyorreigiopr ¢ontipaup éﬁ’@ﬂ“s’gﬁt“fr’e%l&sfﬁ’é FAEFTARe i Py aﬁc or pump). For
subc{ltb%hg G RaB8, » 96N do 24H00T Hii@Skriths tdTegluepbh tdangbe provided for
sol ution can be adm ni stered a@leach adm ni s %rat that i
admigigiratiog overee @hyy (e cabodmant, the plicagonihid LIQLT ?35%18’% atis given
all af%ﬁct‘: | 1R laBotHQ Sebb @B it is[iff @R8brnk B, FstExhihple, 6 pillg dne agbtaken every
he unit dosage form daily dosage formor multiple
ﬁmrh@%&ge formcan include other conponents, such as
eX‘fﬂO@lS]ent SIn ak}b'ltitfeg Escpectszi fhihdcégicsl préiﬂfalhbl(i? bSgladagort inultiple dosage
ik as as ot her pharmaceutically actjve ag@:é S dose
form| s @Wéfldé%éd mw,iwﬂe daseee); feeh o eFUCBAY 20 19BN At Y ose 1o

admﬁlﬁfrgt%q% dastlol mréér fo@xn ﬁ’v@ %H .L.lk Hayfée&fe@trééﬂ,% den thét0 8h one week. In

I'e doses’ of uca | e dai
one obulentfr BERe RAGAE A8 ET | 8 5 SRREGGBBT g, comainer
accoftparici ﬂﬁﬁ'uéﬂ%hs! f 10WVRLED EHER - gh]ic@ dholild t@esitigibteredl A€ separate
sage forns e | abel ed or | be acconpani ed by
do%ﬁnwﬂﬂ@@PW@m@hﬂbVOﬁWQ@émmd@%ﬂﬁb For exanpl e, the daily
Z?ﬂ? f or pn R VenBdihRReh @dily Sost B hfufip®: &J&@ ofl Qﬂ’@@bn is prepared by

or wei ght or volune of unit doses %p | b
resummm RepowdPhén @okiewih eFGPipRS ARl 2 08PNy Fh&b@ﬁ%ﬂgo polution can be
2dmPEBSLIMSEcH AhiaRERioh MEriAY fhe thy (HescRadll &25 if 9 c¥da@Nsbiie multiple

preparation 1s I ntended. For exanple, e dosage form

quﬁwwmbe indicated as suitable for adults, children over
[?(%@ i Ofy zﬂﬂﬁronoc@ 'glu@ﬁ%%ﬁ QY &hit h@sa&@@(ﬁ'ﬁl @hilya@®age form or multiple
ch| ren over years and the _|ike §101 I n d th
dosag éorarrizn mc&p@mothelammmﬂe% éuoawéw@?ru% é’t}gﬁ%&?&) e Gegryprs and the
like, ag dlI ot ot 4 ERAeHCA16 26836 gt GRGAN embdlirBiE s discussed above, the

iments, the dosage is appropriately adjusted as

unl‘th@GlhOdjgbﬁlnﬁém@r AN s @ InPEsTARSASHAc-a bl ood gl ucose | evel
@y he ﬁﬁﬂer %gse d£§cag6ﬂ lé@é‘g AMuIpM WhitpassdsP 2 be packaged
o 0

trati ses of gl ucagon (e.g., less
togetﬂmm a(ho@,fbuble weap, B?élnquf@bW@éﬁlo&P?t oféfsng f or mul at i ons

36{#0?” agC QLA AT e Oads ARV RRL 9ARI beNRbAQD Sr (WAl Doe, accompanied by
ng 1n an approxinmately 1 ng/m solutloq

instractoms dorrmongr dpsings Erreexemplsdihmsiats dosaeq fommay be labeled to indicate the
num%g\ngn%ygr rv@eﬁéh@ e gl&lﬂﬁ@g)@ Rng Aosth i0 hel SontFBRE BRMoBdge forms may also be

m ni stered. Adm nistration, as used in this context
labeledcoruagwise [ifdicatinthai age oA ttheopatienihfr Mromyihe| migRaeatipp s mjipded. For

Rile f
e B b R oo i, o 2
childrleni ovay &0 yéass efaat, whiddren evdr %zxeaas of 8 eidothe Hisfvi ng

aco[fni‘p(flit raf Qffe %tnbl)ﬁgrgu : (ﬁ)}n O@Qﬁéjtabcgfezgﬁuéﬁgéﬂﬂdosaﬁ&r may comprise a

| ess than a , less than abo
exte@ddd migaseigluchgeys Int Sugineralndirent, @15 dﬁ@gws approgdately ﬁiiﬂu%{ffb gt disclosed

here%ii QolmQEH(a[H a’ bl <Ld FRYGEE 3 §/1tfuh"i‘l‘& RORULarfgeH05 my/ m  of

anobunts can be appropriate for LV.
__annnﬁgmnmﬁtlon and dose equival ent anpbunts can be

cr e@‘pfzi f o?&dﬁ%ﬂ?ﬂfaﬁ&ﬁtog ag9 Rkes2MeRbabh aki? r'less Fl‘ﬁﬁn 0.01 U) can be
exa the net admnistration_is
incanvgregt uging fctrtmehtlms@rmwé @mor@ng treoyengprat aljawd%@fg Jggsulting in an

appB) gxtﬂa%ly rhatmgjgﬁlg §5lut?(ﬁ? uAccgrcaggtlﬁ% ngomeoém&g%n@ / anJlo.wei') rconce:n‘cratlon

ween about . rrg
glucwgﬁnﬂsolutfongb g ond/on #ingoieiered rebEamisiERios, ay Heddn di%% é%“te"t includes

sel%d%rﬁé%ﬁgbrp gghé%&hlﬁﬁnﬁi@cﬁb& Epyt %51&13351?1@ Py, €6r bth& methods) and

es i n | ow anmounts over a prolonged period of ti

adngnistretias by aiep. In vari @8 prbpdivess rgh@@a@nb%a%@a@ﬁé g gelytipn having a
any pharmaceutically acceptable carrier,
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di l uent or excipient. [0104] In one enbodi nent, a
phar maceutical ly acceptable fornul ati on of gl ucagon
woanicaa®ea concentration of Iess t han about Opeﬁnmzmsmzmnz
mg/ M, | ess than about 0.2 , |l ess than abo ?
conaegffation of lessghaniehpnt AR5 ume/ol, 6% eﬁ@m# lesp ghaa 2pqyh 2 éIE%Z‘Bl» ess than about
0.1 19%/%1' ey tﬁ':n abBht (OSSR Sl%sstt%%b@ml Be/ah, 5orr®éﬂﬂes§/\dﬂﬁﬂabout 0.005

be adm ni stered |.V., or a_dose equjvale

mg/lah@ﬁjglucagm Suetharounts ¢98 PS a@proaréﬁiﬁ for 4V afnigystration and c{ose equivalent

amoﬁl)x(t%1 0 $e &rtedC RIRAS: {hQitls tdFadndifration. DRor 8é‘i{ﬁinfiles ifethedmethod of
cutaneously, a pharnaceutlcally accept abl e

admindstpifreis 5.0rinisttiog) temBie soreeRitaiPM el HuAagRirin Be bk atjeast about 0.01
mg/ﬁm/ E‘O éBfTQ/hﬂ'Cég@Q m&/&l%& nlg/nid of 8tde&NaRIDOYIMEM an®2 mg/ml of

preparing a glucagon formul ati on for
gluca&m;r Epeinei enhodiments, pew\Joswscira fomiiiRioites davien et e administer the
dose?%%%%oﬁﬁlg H@ér%r&&g@d ?&mggﬂn{léz QIkhGR Hliéﬁxhﬁl ng gl ucagon

a single unit dgse,
dailPi3tiose beagml ?qnpb% f%@l@%‘ieéf ingpnyc BbpERacestilE ciopeptayle carrier,

dil@RVELipiedr. @ quantity that results in a solution

cont ai i ng gl ucagon at a concentration of |ess than

abd0t04D. 25Iygrenpmbadimsents h pherEBesytically 2osrgiakle, fopggaiqnef elucagon
con@'@g utco%celjrtrafﬁgﬂ Bt jesd @25 aﬂoﬁ@@ZﬁQﬁHﬁl stotﬁarﬂﬂfo[ﬂ 0 2 |n%$1ﬁl 1d3@than about

: . or even |ess than about O. Tﬂ
0.1 gfmlL s thammAhonisd. Rtrietwl, lomshernhog.p e/ ?roe"f@ T frgn about 0.005

Hlll a8k il B oY SdmifiRfreaer \V’S%{d af Qe Q&ﬁ%lerﬁfﬁhﬁﬁﬁ’tsfoﬁfother methods of
adm ni stration, such as subcutaneous administratiq
adnitigragon. UFdr ovxawnle, Eonecamesibentethaiagentos be gempistered subcitaneously, a

186aght @6htaih€  belWbbRE].5 |ald ONeng/ml of

phaﬂﬁg&gﬁﬁl@“%& h‘gyg@ﬁ%dé%%ﬁaé}g% utalgon i's 1I oagled i nto, : or gm e
Qumgmtontalned in, a device for delivery to a patient.

! béig, ﬁewn‘fe%hogoaﬁ b f d1@A%dn formulation fo

o@?&g nﬁfg rQiﬁf%? %glgt agout : ,ﬁ Iﬁjgllngasét a%glutormu aon o

ther@p@mmlse 1a1prqvg]a§ and yplvespadding|a an agpequ@ gelption|ig ¢ copipasiiign comprising

gluc%%orf'qg g%‘ﬂ n& 11%11{%11 tcpfa sﬁgﬂluﬂﬁ 8RNI |dbel R Rauldflel@bkes dffElucagon as
at ed aspect, further step of adm nistration

desayibed @bdve pihre mastltb’atht G@ﬁutti)ma"l solrien CQIEFEP’é‘étglwgqﬁl at a concentration of

lessghﬁmb SH&0. iSSwg/rnﬂvl'egetgan ddule n%mﬂoﬁ:‘smﬁlﬁ abduh@. 151&@%113 Gdss than about

not ex ynpt ons of hypogl ycem a. In
0.0%emgodi ln@rthart e;'bgutrﬂﬂhmg/nplsormyera}ggﬁ an gheuigh@d @E%éprnle\ﬁtadmmlstrahon

Cor}cF\‘gx A 1? g‘QlId ?%:helt %Fglof'eg céﬁeﬁ:r we®fod otheNelet@fds! 2 @&hinilstratlon such

of older. In one enbodine
as subautegeryys ed:tnlnlS§atm§1t Theg gofusion A qopiain ofhes pgrmise poth Phamlace‘mcaﬂy active
and%Hn@@tWe [0108] In one enbodi nent, any of the above

ucagon sol utions may conpri se an extended rel ease
gl ul®ad@n. Mm oswerhbasirhenti the Blrengon palutimsis fpadedsinto, or 18 contalned in, a

deviR RS d%[l{’&%?db%/ %ﬁ%hlu P{u&%e eﬂfbo&’ihﬁﬁtls O8E et cBhtRins hiOleast about 0.1 ml, at

mai ntal cose |level within the desired
least abrge8.2 dd sat ﬂqabﬁ@boﬁ&%mh at 1F@g_@jg}1t Orfh &lib fepss @Boug ¢ ml or more than 0.5

mlﬁtoa:g&ﬁ &{S%ﬂlﬁmgl scl osed herein may be used to treat
%) ents as well as other mammal s (e.g.

mi cB10Hi gs,In aaelathd awactpiht farthersstepapf @dwinirgiptgn or| Sﬁlfééﬁ@lStfaﬁon toa
%E&%Sﬂ datbgtgs glﬁﬁﬁfﬂi E% oS mboRlirRent el stlbi@6t dobbMRR é)lhﬂ)lt symptoms

uman patient is an adult
of lsxtpngycenm& onzremotimsnithe h@mn ip gn gduity Jpeonp e@b%b@@lﬁtéhe hlﬁnan is older

' &Rt 5! imbf, the subject is
thalg rl]g e %&8’ E Q]{)tlo'hﬁgr HaL! tkgaﬂtw Iygarélolg)r()lptgltd'&eﬁi_ﬁggghilbe% e el ]
notlsuffmnaiﬁle)ma:stomaq:h@ﬂleerénbodl ment, the non-human manmmal

is an animal nodel for the st udy of di abetes, e.g.,

Zucker di abetic-fatty (ZDF) rats, and db/db m ce.

[0110] Wile many of the exanples and nuch of the

description provided herein is

'—(D

hun
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explicitly directed to subcutaneous adm ni stration of
| ow doses of glucagon, other aspects are al so
wdiewlosmd. For exanple, while the subcutaneouscmmsemsmzmnz
. described herein _are generally greater than and | es
t h#H08I0 ndnkage Ampodimsit @py atsé@sa Ve BLFEE" SO A é%mpnse an

exterld®d rdidde YALLO I QIFh @RbSERME RS, dRSdsideaslappedpeiatly ddpisted, as disclosed
exanpl e, doses from0.1 to

ey o e e Sroml e B P i
| of@odCt | Nehef BEARIs Ghd SbMFRBRAS (BEI6HRA ABrezi ﬁhﬁy be used to treat human
protam ne), various kits, and unit gwses d In some
patieats 48 @ﬁ%la%\ﬂéﬁ TBATERRS (618 HAEHRICHHISS, RoRAHMED P’E}mﬁtﬁs »3pd ggers)-

emb kaé we rl‘lumg@?ﬁﬁnt bddihfd Gxnd]@k/én)ﬂe ia%np einbédtlera Wlic MahanWatient is an
ses at 4 n /mn., and | ower

f s.c.. glucagon can
adul‘alrs,?@n@ @m@p@@é@tp pptﬁnbils opg § chgbeg? %agrreésp?‘twglmen e patleral‘t isa Type

o dlzﬂ%{?@ @) YEEMRdimERUSe pdtidntS QA Brit@EPOsH 82 MYSe 11 UaBetitOmene embodiment,
m ni st er ed subcutaneousl

the tppdwglay aeamnzgl iissang el model gortt_hol_e gtric%ggp éa@tesge &a&ﬂckgr diabetic-fatty
(ZDﬁﬂ%gz&ﬁagﬁﬁnmg 6, 6-8, 8-12, 12-16, 16-20, or 20-30
/mn. Correspondi ng anounts f i t. dases,
dod®HOF or Was mesY Phthegramples G wuch of %

explfé? (ﬁ%@%@ﬁbcﬁﬁfeoﬁ%ﬁﬁhﬂra‘u&l af IBQLHosdérUf tgldd@@ﬁﬁotﬁér aspects are also
ucagon for a ﬁ]&) person_at

ng/ k
dlsc]@@th fpﬁe@mp}ﬁ Wh’éﬁgmé cgpnegp%@gas(ﬂ?sc ﬁqjgeéeli af?(ﬁi:};leraﬁjy greater than 5

and @%@ rf%cg(wngﬁ(@)rm& 0'391@15 ldbde® RreNRIdY @oﬁ@rﬁﬁlé‘tbdﬂ A thigl @cih@@i‘ aiBodiments
ucagon and 1-3 units of insulin

descibst bavind o @yarmﬂ@ “resskom 1 i P Hg/kgmin. @ﬁ;lk) foF g, edminisration,

espegfaﬁf R alideseRittRilg S’cfﬁn% WA df £10¢a@odREcH Y8 Uinc PRitimitle)s esious kits,
or ot her aspects descri

ed herein ve se
and ding§ cdosesurre. comﬁmﬁla@énal%péfﬁ]a BUse g‘?@ g?ﬂ:?xﬁtde (io A‘g/ min. doses.
Add@ﬂoéal ﬁtlﬁ‘tgé St/ HE R, dBdes Gt 4 ﬁg/%gm'ﬁg,/ 30@/160d1, 9f;s. dOr'gEﬁmﬁean also be

of insulin (e.g, or 20, Uni ts) ﬂﬁﬁ' he d
effe@wzemofvrevmng)aﬁrl dqlayinge @oglygergleo Kgys: Bn¥pmen gmh gijts, the dose
admﬂﬂst&?&’&?cﬁgneg@%’ troepﬁjev%ﬁtf RCklay ﬁﬂ%‘éﬁyc&ﬁaﬁb aboﬁb (5}-241 ar2, 2-3, 3-4, 4-5,

| ow ng exanp

mort Kiancs, et s Sl a2l e OF 200 MERGEIR | GATEEP s fo unit

dosd Bﬁ%ﬁﬂﬂest 8r Q@Imlnisfﬂlﬁdnngr kit 20¥1s6R6ME platEXAVRL &xalnple, a 1 hour unit
o GLUCAGON PARENTERALLY D | NSULIN
dosqs @R gmGEOGCﬁ!WR@_O leamemOABEﬁfes’k&(NE}l ‘e‘l-‘ﬂcrogfams of glucagon,

and IHE %%WCﬁﬁt{cQJ&gﬂ)osﬁb% VQJEMQQBH ﬁ%lﬁl%@ﬂﬁhl}i oﬂglacbalgarbhlﬁl 1-3 units of

' Ameri can market is hunanf%% &gq % q
insugini gisnwifh tbe dpirediated hene aykift|ip thejary, gnygo Cleged figieg can be tume
1nto|[‘)|0q‘9 %o&m\ftocioses':& l‘chelP raﬁﬁgtg ARR AL R rfN BMBn tHe ﬁdé‘salﬁ Qisclosure. This can

agnostic Kit (Lilly); G ucagon Emergency

depgridiuppyy jiose @ng@a@@m @h&@m@s@frmptwﬁd? 1@6%0‘%?’8%1’@%‘8‘? and amont of
msu(hh'(!g %)’)) Jor 309 IW&&@Q@‘ }S’iu@ntl-(élgs 3-200 @)L 3hd tHeMRmber of hours of
dtites gl ucagon under its own name outside of North
deswwﬁeﬁfﬁedafenm(ﬁfg ProeeBsorek s gl ucagon in yeast, and
Lil qq%lrlgr Odl‘i‘fl@%oliotv%ggéx%ﬁlgémbsérﬂ)eE}Iusﬁrﬁ’ﬁ\}e embB@nfetks loOiMe fyention and
exa lustrate practice of sonme of the nethods
are u@umtgldsdlmbedmﬁﬁ@@law g% ai | abl e gl ucagons and

i nsulins adm nistered viagavergety of routes. [0114]

The Lilly gluca on is typicall rovided in ki
THEAFMREFERATIOTHD AGON P Tﬁﬁé@&ﬂ%ﬂé"%ﬁ%@% THE
Wt NOBNEROE ! dﬁDﬂdﬁTE@ Adp @R@wmﬁ OrubROGEEAERIA

e vial contains a mxture of 1

| yowﬂnlu z e dihg| ghecagem curpgtlygvailableggethe éﬂﬂ?%h«j\a]ﬁ’am ekt is buman

glu@a%blg Bf HDI@QJngﬁ‘l é)tr&ﬁxc Hifhed BCBQ Oy & Coruitlitord b NoIb)3Four brand
ove pH e pati‘ent injects 1m of dil uent

froma pre- fllled syringe (which contains 12 ng/m of

glycerine in a mxture of water, and hydrochloric

acid) into the vial. The vial is shaken until the

solution is clear. The liquf®t is returned to the

syringe,

f SSSCTIPUOH prowgecf herein is




and the entire dose is injected (children are
typically adm ni stered 50% of the standard dose).
wPQddbHp4685 ucagon is adm ni stered parenteral |y BgT/US2005/022812
. .. subcutaneous, intramuscul.ar, and_ intrayenous ﬁgyh?ﬁ, Gl
nameg arp) knowen: (fHasaga SiagAestie Kip ey CGlusaeqy Fpeesiey illy); Glucagon

EmeBSE 1 79 Lw BIodd B8k SLAPH akYGL DO GEN (Bsdtotd Labs). t he
art. Maxi mum pl asma concentratjion is achieye

ap ;Iﬂlda’d mat BeYP ﬁE@‘hﬁ?Srﬁl’t‘Cégona‘Hdérr QP AT S 5t North America. Novo
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understood by those skilled in the art to be
applicable to virtually all currently practiced

i nsul i n dosage regi mens. Thél-gl ucagon injections are
optimally tinmed and vary depending on the insulin
regi men used but are designed to achi eve sustained
glucagon IeveIs durlng the expected peri ods of

- o, .

o g,



[0132] In the current hypothetical exanple, this
situation tends to occur at several tines throughout
\VohamdmymﬁFor exanple hypogl ycem a i s prone teCcowms05/022812

. when. the "tail" of injected regular insujin absorptlg
utilizgorbiorsgo whaiiteip eerkiogtycyRiauTHoRldaun SHFI PSPORF SFATPHSed, glucagon
levelhml?ﬁﬁq bfﬂe@thﬁch &gyc%l%l?! ofeRifl. si tuation occurs several

ours after breakfast mhen serun1g|ucose availability

(pEOIARL i | yTd rarvegfuthealdevsiqpienin oArePPe! VRSP 1B g RREPIABRSF Ywith one

embéc?mgﬂt e rll%lletf?cfd decraRs 1 %dm%xé?@r&@% 86 Al ghhcagon, administered
ten occur before di nner, at dtinme, and in

subcptagghdy (Fptippeadly nl"p]@gtEll iHy s qucegonalﬁrpergq{)gn ity aﬂgesc,&rg@d above) two to
threegkﬁ)g} eaclh Digal MHnE' ng(gdn%ﬂﬂ Ctﬁ@ glﬁca'g&i RGHAAWHea %hiéaefe)tneasurements

epen g Eon t he p ar nacol ogli c characteristics des th
mdlqatengIn@S@ evelseare ARRIPAch{Ng) hypegiycenyio eyl Fhis dpdnigiraf lﬂb Srovides the
requg% Qtécetlo'h%le e&ghd?l%tﬁa[ﬁ(ﬂSaits RfcribbEaaddn ni st er ed

cagon, dose of insulin acting during. that

hy FHHQM/ ce m&]@hqyglp thisdillprgtiFeeRapplecawlQys @ SiFaRtp g:llsa]t @d prandial insulin
modBeke LR 1 LEHQL%?@[R{ thosd TQMRMEH  thd 5 td BE EpAcRk to Vlrtually all currently
&vail abi | Ity o ucagon provides a bufferi
practredgushi deradaorimenic [ BegkrAzen BISSLO¥E BHEH] hama@ Eidfpgepending
on thg%{élﬂln{]r éﬂgﬁfﬂhﬁ’s%@ P8l ddsfen&d [ HRRdvARGRSnES pld@s6h 1BRH during the
ove an unts or prevents hypoglycema. B. Insulin
expedtgperiasts ef elatit)y PoRpOspdisUin apion: hi's” exanpl e, the

pat bleﬁL de é Ghd Qfdnt }f}‘lpéﬁ@c{wll Rathplé) this bﬁﬁﬁﬁorﬁteﬁ&"’t@ odclr at several times
41 ter |s Insulin requirenment. |nstead

of
throwgimmhsdeefr qugxmwhypm@pmw lbproua_s&mqﬂ@helmﬂf@é ofigjegted regular
1nsuﬁ1§|a!)s%1ap@1%n |cBmby W ﬂ’le gkakﬁtgl insdiil GvRBbligN oM thé %Hérhfédl@ﬂé@tlng NPH.

ranme a conti nuous stream of
Thlsrsapatt@n@n@es sqvprghhqurs afier brealifpsEphey ssrumngiveges yvailehilipyypgmarily from

gut %gﬁ@%ﬁ andqﬁve?gmdﬂéﬁflf{s%ﬁ%\@ dé&eaglﬁg eSimﬂEr hehvee I3135 often occur

I mes accordin o the pre- nea

befogd diows et bedtaie, amidin ttheemigdls 9 thegrghd. @ﬁ% lalflglhgﬁ]asage regimens, the
tlmlﬁghig%l{éfgg n ﬁ%éﬁ%%qﬁ V:H) e Iil'ng BhorVthé bhakBERlogicitharacteristics and timing

adm ni ster gl ucagon
ofﬂ@usmhgﬁBediord Lab's GLUCAGEN product, for exanple)
35 bBet %ﬂ%%ldgg@-ra@fﬁg pbEREALS thb£ardRRRreédQUichdbn, the dose of

for anXther two hi s "anount can be about 36 to

insufif actingrdognaiinet hypogjyastigyreniod qat hoiafrersed sEuew e glaiiaip giplycemia-
Howe%er RlRh&h %@alﬁ%ﬁﬁygf‘%ﬁl%’g%hyproﬂ&ssa B R Sdctigd bPBushion to the

es protection fro ogl yceni a between hours 2
excaslde 5lpccag lodkssing adbien] of mg;@mrp@ F}@sq_ggeqslﬁc pigcupgsfapcep @s described above and
bhu%gg Q%gggg)g%m%gg of skill in the art, the glucagon

can

n1n|stered via a punp. In an alternative
. 3 e stenath by # gl ucagon is scaled up per unit
Of l ' n’ e M GERIIRIHeAIE 1SSHIPEA UMes a pump to
nsul hlgﬁy mﬁ@g Kg%lnlstereg fransggrnall S
adn{uilstcd Onii mgulﬁatr@tmlramdltTélpﬂt@él ofcadrministering Jwpal| Wsuﬂm &y GLARGINE

(L Ag\?‘ﬁggi oche &a}ﬁ? 8? A E)S.Hl&)}fl BAR. tﬁgpéfﬁﬁtss Rbudin php s ﬁI % R8med to prov1de a

urat’i was Ihitrally treated

contiintons ia‘eyxbumf rapei—cz@etmgsuhm(e@e L&Eé’wraﬁ:ﬁf%sla diefmplenhs aiministers
AS]%Aglg'{' %d&ldsgg e%ee%tatlgl 4 ts]at %%k%&%d%' th Yhe ]Qé‘-tneal glucose level

I ng an ost pran 'ucoses were
andaba smsttne nf ba]bqhmdrahemd gaigeesof,onmd 3BE negjerd will hen; i accordance with
thlsar(rju\e/t % 1{3@%0% n@gﬁ% phiBd LY GLUCA%ET\?%H&@ dfor yaa%lple) two

ations are di sconti nued
ho@mahmﬁeemmw@t thendast henrlyForanother (we heursi Fiig @réw@a%be about 36

to &Sel%fcro arhL ?fp%&\ég&e dEl hRredaYe, gﬂ@ %lukeé’g%ﬁlls bélRilsteRed subcutaneously. This
ost prandi insulinis

adnammrauostmmbs [pyoteatian Sther moghyserein hepvesn dwige2 20% Sypy fiescribed in
of rapidly acting insulin (patches available in 2 unit
increments; although this exanple refers to use of a
patch, those of skill in th&-art will appreciate that
substantially simlar methodol ogy can be enpl oyed to
practice the enbodi nent




with insulin or glucagon delivered transdermally by
ot her nmeans, such as creans or |lotions). Alternately,
woeoisnoedt er ed t he 24- hour basal |nsuI|n repl aeem®ISL005/022812

. . patch instead of once iI Th
Examp}@s WA Asepilhbe ﬁ@ﬁ’{?c‘ﬁ%ffg nt'af aﬁ LRy fn&?rﬁuca%on Glie also be
admifiOEH LAl Rihpd eSiiethati@ fb@yedRe shamdyf gangomissud up per unit of

absorption and | ow const ant minsulin |evels
1nmmpwmwu@ﬁ8@pn@ﬁ%ma%vewggeaugé gFm Ersistent el evation of

C. :‘ ﬁ%i‘sgg‘lg\écgﬁlﬁﬁﬁﬁgq{réﬁ%mﬁal vh[n%lgﬁ TE)&S’aﬁ:haﬂiﬂ Topagt €ssinl el y
I s dose_of insul i.n ove
t ol03351uni {18 thin@aPln e 1HAOEHEY A 1oy szpu nf?nbeu% of 6 years
duratiht BretdlsSiniiBey §88&1 Whth @1 2anfg twiad deigr sl subsegudntly with the
osage, fasting glucos

additipg/ ofl Qf Mﬁﬁ@p’r&n 1 H5awy t“ﬁ‘i?s flad"yaxfﬂ‘i stﬁr%n%rgggésrtq?énv%? bl?o:nli lucoses were
cons111%9t?yl1§QhéTﬂﬁég ofWiob- 1850 nd/dI0AE Rsadvis@ilB6his Phgicpattha idsulin is required.

th
e e AT AR By e
admﬁ@%%{dg%t: lg:ﬁmﬁ% td ?ﬁ)vﬂ@%aﬁls QRy-1va g dasel hdutin Iré’;ﬁablemmtp&b@ Postprandial
ne

i o UL 50 S0t L5, 2L S0 D8 858 e

avallglﬁe ﬁluf &ﬁtr inErEQE @Hﬂo‘ﬁgmlismx@lﬁplg YeFerg ko/ee ot apattty ﬂlo@@d)ﬂ siill in the art
2'a.m At thése tinmes, this

will grpedcih (s bR P RGB! S i FRES CLAfge gy (e embodiment

withli Fmﬁﬁ (ﬁ'n%ﬂ.lé%gc?n dSR¥RA alaniRAMINYSy ofhef hRGBY s&ihl :(skcreams or lotions).
ucose

Kk
Altemaﬂelye degp a ojgpedot%%% o%&%?q%l Sl%ls&e}ﬁrbfrq{l%\é%?xht }?a& tgacP SP 2fice daily
GLARAIRE Wsd1 lihshﬁ}gﬁﬁltaééﬁ{énpﬁatdhlﬂoﬁt@ms hfs]ulﬁcfhneflﬁlfqné fdrmulation designed
control these bouts of hyperglycem a, 3
to prgvide sfaadywoa@wé%%%?%’emé\}%‘ﬁ .caﬁtaabge@%fns Rl it the day
Becduld g‘f ﬂe?m%@ Qv AbR o Wity Rk 'lRbR] hid Physivil gt(i@é‘m@ely increases his
contro rimarily, elevatjon of

dosegif RGNt opR £yt o gy B Tabierel A =y . Wit

this Ridfeadd dl? V}imRCﬁﬁE la¥d HRHsMirAS! 1H30BA AbEE Fsting glﬁ@iserés'els fanged from 70—
accordance wth sonme enbodi nents of

110 pumé ] T bipvrcnoetamsadialighisots Il figm H%’si}?) rngﬁlaw%w %mﬂﬂt%'s

t beg hiRneALEY @8 G I¥hgbilie tpa@héso30-68F minut 6
B neons b gl nonpue fe g ?ﬁtﬁ\% {6 pamhésofy 6F minutes prior 10

meabr Bhie gmingris Chpserngy absorrfiop é)g e@qgg‘:éca% tgdlaselfn patch absorption

kme'tl%nﬁng 6@&% ¥k ‘ﬂhﬁeﬂ%e@ GedrBrhdligBebihi koftfol @-ﬁﬁﬁhﬂéﬂf alsdve but begins to

time of adm ni stration of gl d
suffgrframe pdrlyymeming hepeghtcemiss tyaisalbt it o W% |Ag (F:P%?"SQ’P%FS Prﬁsngyp(’thehcal

patl%l? q¢ Iﬂeg& f%gnﬂ&\dekrﬁtamet Bhd atl Bm@O akRidtd! S@v,eraaliéhdﬁlgs of finger-stick

action of approximately 2 - 0
glucosre taserb dutiine Hese. praasnigeal RpInslagst o uﬁsatof QSJ% P’é!ﬁl with. prompt
resoﬂl%é ﬁ%ﬂs WiV ﬁée%tloﬂ of Jﬁ'@é M 2 TRAk 16 Wbiirg tHebd ouR @F hp@rglycemia,

nts an unopposéd action of in

his GhysRn N Reatre o FETERIoOSa AL AP P § associated with
dete%}éx%m)rpgl é)ﬁ@ﬁg'c@ﬁ‘tﬁfl)ancpﬁﬁﬁlﬁhly,':él’évaﬁ‘é%ﬁdﬂﬁ rargiid) @Eﬁﬁse el s

120- 160 are contenpl at ed. an
al t[@l?ﬂét i v&oeresordi W@htlomlﬁhé Iypemie i Pé?"e‘?th%aﬂﬁfo’?li)ﬂﬁ‘fng hypoglycemic

syrr%} cose J)rﬁéﬁ%le %vlﬂf &)n%eéml?&hrﬁenﬂsoéf tHe Othethéis, Hieolﬂﬂ'swlan increases the

herapy provides the yequired

GLARGII% tmsghn baqknhoh%ﬂp@gis)péé) ting gpd arﬁm% #ﬁl@p?aﬁgn 108 &Pl%cutaneous
glu%%ﬁe 2 d t | %ﬂﬁé[g@ N idMn@Ed ipPflectiBs @ﬁﬁ rBedesld ahey &}lu&élgblh product)

bedt1 me gl ucagon i s diabete
lmmeelgarcqﬁse rﬁqllommg tharifigetionrafi 5’»1@,1’-% |a e dpf Ji5tfod administration of
Wﬂﬁ&ﬁﬂs iy, G&dThia &k levels within

R Al e S -
15—Bh enimt¢s, anl sduratioprof jactipn of @B@O@%qe%gv eh o Pﬁec%f@tb‘]ﬁhmem plasma

can also be adnministered in the same manner as the

insulin (e.g., transdermally via patch or cream. D

I nsulin by Inhalation [Incr%ﬁing Pul nonary. Buccal,

Nasal and Sublingual] [0138] This exanple is simlar

to Exanple |. A, except the patient admnisters

|nsuI|n by |nhalat|on rather than by subcutaneous

o .




that simlar methods apply when insulinis
adm ni stered buccaly, nasally, or sublingually in
weacewrodarce Wi th these rret hods, al though a dOSBCT/US2005/022812
... equival ent anount wl| pl ied. The patient w |
glucagpn hreproxgwatinigrihigh mornd haspl lg‘teg i mainigiped furiadais berigd ahd prevents an
Wt{}]ﬁ of hAg&L@m O ARSTME lidsulid b 4 deBayBiadtio BF th8 early evening (pre-

adm ni ster basal insulin needs. The patient

dinnen) patckadivr wkannds, glﬂcgsep]p‘aqlfdpfamoqerfgm 130- W@erag éle%fﬁlcg%tFIBﬂ]flted In an
altentlaglv? CLY&EDem, @8 ?ovv]'&dw thSn @A %ly&hﬁ‘cr ReL19 ¥re SHDG Ut @aE Rt $he blood

m ni stration) usi ng‘ his insulin inhaler (eith
gluogsalaveln Ehiy therms arowies aexasirssl Prefeotion fiomhymas! V%F)ma oo grpgeimately 3
hour% Eﬁe@%qg Q[Q@ﬁ\lﬁ’\fn}e@hctnh EsGsBLD e WHIEHR ARG oﬂ/bleliﬂlme glucagon to
en cut aneously adm ni ster 45 m crogr.ans
his d@bgt@ag:gnne(nom:|eetr1ﬁamp1;nmgsl1mgglxqemlw%,80@&ﬁba‘&6 s} VF pnq fgy-long near-
nom{%ﬁgl& Ixt’og 'i)regg}@ean@lwﬂ@'Bg PRGN byt YR QRIS IR, ¥ s.c. or i.v. dose
dm ni'ster tHe gl ucagon
equivaling mfagie@esn yan Pfosberiafninisteacd ée theh éa“f‘ee&l?fl’f“‘édas the insulin (e.g.,
transggl,g{a thﬂ Bﬁgg%répogl ycem a between hours 2 and 5, as

escr le | i. As W II be appreC| ated by
: A ul ORAY JBUCES pling

d ne ! S bl
ad l%b]St er ms Fv} ?rgﬂeﬁg Sl @'Exaﬂnﬂle r’:} 1@9 %)‘?ce?ﬂldé idzﬂieﬁtrhfdmmlsters insulin

unt-. e appreciated by one of skill in H
by naIatatlmt nénepthe@ bs eubawieneats iafectimu B a6t e Herersinodiby trge defied in the art

that | s%rnlﬂr %Qh&d@nap?ﬁ/ gaLe Erﬁhl'ﬂleqjs Ecﬁﬁmﬁéﬁfédob{&cﬁﬁoﬁﬁ’éﬁlﬁf er sublingually in

Vi a hown in Exanpl e
accoEANPYE eEOONDIVE, Mltmﬂdo}q egrivEERIEMCEN VBW P@m@le%ﬂﬂ}e patient will

elthe_%é‘f%éa%xﬁfﬂg W’ﬁgced%a @Lﬁﬁgﬁ@(mm%Wﬂmﬂ% an insulin

I'n one nethod, insulin can
inhaked o radmhmm chakn) llrmhlp neefigefle a%t@ntawﬂh Adraipistst hﬁul?Fﬁ%dlal insulin need

(equ%\%ggﬁg) éﬁ ?%ﬁh ll@bdn@cs (agﬁm?‘s@e%ll b shudi&iuk aBmSlistlafion) using his

el sewhere that are suitable for use
insuhmmfnhier (m’d@s etlitnomglf heepdly bﬂh‘é@e of syblinggaldBut are not

> Ofhetho 1€ subcutaneous
Tt ! Oin o NS i R Q0D 20k PELTIER subcutancousy

admmxsmrmesmANg&n@@Blgmva (Qm@nelyl wig| IrlHy PGisagan kit) tho ot afer the
Vsl Ru#dsly. Thi

meafjanéi ag gﬁg’éh seyE@J-EWerM Ne%e@%ﬁ%%@ﬁ@%ﬂcﬁ%ﬂ stibtuf3dédRsly. This

will I pplidentha kit prsitdctiorPiram lsygglmmaewmnylwq Dend P, Hpdsscribed in

Exabofe 1 hhe Asngi! $an aﬁﬂgcla?{hebgloﬂg YW tHeOarb Ghe lucagon can also be

8ivi rit'st et ed by rom separate reservoirs
adnmsmed mﬁn}@taltlbm, gup dbjecaesivelar ameusimAb FlbHe ppPreciiied by one of skill in

the E‘[‘t qﬁ C 1sé) gm&nx? oP Elg«?a\%gﬁ a&ﬁi‘nﬁ% d chi R/'aﬁfadndcégﬁ‘fbé QAuteRtihNSr various

Ice with a single punp and two
amduets of msulmswé ﬂ@rmedwélshcrvesle Beerhple Bhpley, see, for
exanple, U'S Patent No. gAfp£82) Wi th each drug
delivered through 2 separate |lines that are ne
pr i 60-ADMEISARATION |erGU€Q$xG@Nsmﬁ UMEANDAY SWPHEF@R THE

singl e (9155‘?9 I&ﬂ%ﬁ%‘é%l’ veNiioe @‘FWG@LYCEMIA
del i ver roug separate i nes, each ch is
i nd[omdenﬂm pne anthod, i izwdin cgiBhe ﬂd@nﬁ@reé hyewr@e T\lzwrf« fgre; uguniber of
purrla)glcg %rér n1 agﬁ{gg% (glng)oh\%) bt Q%EMQ) ﬁlsthé’v(ﬁsr}nﬁﬁ@c hin8lel4Gwhere that are

PVered thro nes that are marg 96grlor to
suitgtde fou hsezatthe@nf;ser(t fethads These énclide betara ot Amit

| ndependwgqﬁglﬁﬂ%ﬁ{m&obeservm rs wwth each drug

nﬁ.

o DELTEC (Cozmo pump)
. DISETRONIC (H-TRONplus and D-TRONplus)
. LIFESCAN & DEBIOTECH (MEMS Insulin Pump in development)
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delivered through 2 separate |ines, each of which is
i ndependently cannulized; (5) Two devices, each with a
weiowle4qgsnp and one reservoir, wth each drugPCT/US2005/022812

delivered through 2 separate |lines that are ed.

preor td ZMW{%% FAR AP MR Apead g&%@’ﬁ‘ﬂw Rugpp)

a gingl Fi%’ﬁ{bﬁ@%dgﬁf/[ bY RidiantaM e Hs1 88 ®hmf SYdem (EU only))

del§i ver gd roug seﬂp)rgF&gt e IPi;ar?es [ nijepenrggn’tyll y

cannulized. [0142] It will be understood by those

skil04#ld i (Whérebah thetitratin end-&e slueaspr gigria bF afrainggpeged by pump (from

sglbl e and idsC8n Bk hlpfoyeiMp dienBidtise dF €he present

sepa%%t refﬁwrﬁllisggl ?‘%&%ﬁg g(gl\ﬂ%{é%{s;& asndndeve?ﬂg)e yEonf [ 5 Wat [ ec:)ns
methoil Skypitaloofigiratioos arexanpl e, i npl ant abl e punps nay be

used (12 al }Iosﬁfgleeé&%el Mﬂﬁ)?es AR Yin@Swb SeREBIre(RE dual reservoir

punps. ’[ 431" E

usi ng-'ext erna nbodi ment %1% above )
M ni i zes punaanwet for exaaplsaliSeReterNe fTAPPDayithhrch drug delivered
reduces co hiopl L f A US I O9&s prn e dhmilizhtiZas
conpl exi t y&%ﬁ%%ﬁ}l% lglﬁ%%gdkia%?,g tl)ﬁe si ngl e]L punp_can _ .
be pr@yr anirsthetealetiet witen siagp PepP Pt WoveeniRes With gih dugfelivere
reservoir, BsY] [ M inGQBERAMY @hioRsd; of
one of t hethfo\?\%ﬂﬁg?pgn%géelg{eg%%&ggg%ﬁe 1ggéi&such }; punp i.s
provi @3d harsiigh. depiod with twanindepeydshirimps gadivaFessaypys vithgach drug
I nt ernal pHeq%&)relng FhPé’:H%h§.'Hné’kscﬂﬁla*e%n&@éﬁﬁﬁfo?%%aﬁﬁﬂizaﬁon;

etrcally

el ectronagn riven pulsatrle punqu) having a .

sol en@i)d opeingtesttvios with arindenerdnt BHMps @aq reFessryoys With each drug

within a cylin f € At AHUT WHi AT} ABegefdeBily ednnulized;

st orage ché?‘lr%'gr?g[hrreuglelgé [ F#aq{aegd to deliver eéﬂljch ﬁ

medi cé%)i onTwhrdsuighs, tcheh wehia sngle [Hume FFdoTENERFTAT, Yith each drug

cannul a or éﬂvgrreg’d‘?ra%ﬂlil sgparr e ltupe@ tRedrk ﬁﬁfged E)IQM@]:annulization; and

Because deltvery liifes used wth punp insulin are

typi ced)l y @we-deaicks, teacto mith ree single | mpedngt PROwiepFViy i each drug

di ameters qf;. t r : Bedil lchdniBiar (dead

vol ume of ﬂge%ﬁggrétgggfz Sggai#%@g?&g m Ici liter or )

abg0142]10 | I wifll hensndkistopd by levse skilediiny thy apdhateder gonfighrations are

! | ng Lhe &El)% t4 AUinA 6B thd18eReEind device

posgqlﬁ%éﬁﬁaﬁ%es%ﬁaﬁg?et E’fﬁg%él i eF{I/&tﬁg rg%gublst anti al ,(gbout ?
configirftions taty ahpcdEABIr cXampledoptntahieougws a3py hsrised in almost exactly the

enbodi nment ovid with lines of nmuch shorter
Sa"?@’ﬁﬁflsnlsgﬂ%v%? i %Zernsalﬂgﬁﬁaﬁ’sf i nternal |unen dianeter o

t ha143)abl Entbodinenty (1)i ¥beve stiviewdss draymp t lehthe pafieni g pagmulization,

be nmuch.sharter, .fhe G LB iRl SR HRUInEs the single
redyses F%S?’aﬁn%@g{etﬁ' Jyhsions h'%lg(f %%?I?%aseon %/\)g@delli very lines. ° sne
punfp0dz47fe fRograsurted db neliter pPErvpTigS velumgss fremm eehprsPEpiRocagh containing

unp and a set. of [ i W¥mP & Rév8ded herein.
cityiRp R oGttt pl Phprontfis At T8RN R plmp &2 ied hercin
opejoaddid i iin paypisy] irsulint pustp, Wie ioterndt by Meghapsdisuatycomprises an
two |lines are, in.one enhod t fenifet Nhounted f
elec&f“&%ﬁﬁﬁﬁ [ zg’FYecr)l nPUIf'af[}leer E’%@Sehw:ﬁn&n &t %Ur%gﬁ é’a‘f‘%% gr;l (dea(zalunf3 >
recipficativn)withimnaecyliide tedw medivattn frasan inisthat eragerghamber (reservoir), and

.ectronical|. ctu i - V. J: Al Jol 1 h
o GHEES TRt RS T SR80 s BAED, ot o
patiémmer ci al |y avail abl e devi ces. Additional

possi.bilities invalving th .t 4 LYESAIF

ar eﬁ)ag%]cri eseuss e g‘ﬁé? e#%ﬁg%gméﬁ‘ﬁ%gfl r?epﬁﬁ'p alty oo
meRE tniendth alithflumgn Siymbterm of dliet eréreoffloi0thuefa millimeise (dspd yejame of the

nmet ho I S mi.G4.0- puU k = . lay betw dru
oS 0 % DO B TS by s i e v
reachighihé Bedyhind Debtinst @ cthichribkepuntphtarts ifheing i i ikehyrte e pubstantial (about
hal;l'g]gayyse of two such mcro-punps in a
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unitary device adds little bulk and only m ni mal

expense to existing designs. As noted above, the two
wdebaiceseps | i nes can be mnerged (|n t he sense thaCTnhamymnsu

two drugs cone into direct cont % at E h

whil®46} heyTe Eree this delh @ng SAROFEeR, Prayifss %LB-nps with' lines of muc
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In Figure 3, the insulinr

4, : e
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&e rver eCf to e

atient wwth m ni nal mX|n %{}’8 glﬁ
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conti nuously between the 3rd and 5th hours follow ng



manual instruction to deliver the prandial insulin).
The control logic required to produce such a sequence
wohomwess can be programed into the punp A. PCNAISLG08/022812

- Administered b 0153] . This e il rat.
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rimentaf consequences with increased
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i nfused insulin can be increased to maintain
eugl ycem a during the period of glucagon
wadomiervosds at i on. By adm ni stering glucagon in Phwﬁmmmwmzmnz
. - t-he -pati-ent is prOV|ded with suffici.ent an .
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and LRSHE] BeeROIB Hotds ladibd Limkte:tidh SOhiS idndlal Bsdlmr Tgbnecagiwdiment, the
adm ni stration. Insulin_ can

be admi te
abov'g dRsEHetiong pqeyncélsde@j #x2 kit il 2 ch@(Séﬂﬂgl tgr &1 ﬁ\orﬁrol P%lgipg%&cen?a In this
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suscmstbrlgy to hyRoshiEFm WhtAtRIE Apcreasesypalty ithe UHBRUL: tdofpverity
everttd. @0 ORYR @R ﬁ&:@f@-@rsmg potertaU b dﬂbéﬁﬁdﬁbéﬂs&ﬁﬁfrﬁﬁﬂered glucagon the dosage of
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m ni st | randi al insulin need eqU|vaIent to

useb et viewhn cPua(BRIDE (9t ARHAT PRt BREEORy 1o SBLRIFEn SBtReon to prevent

beiis il A Q) er?ﬁr@gBéﬁn% goﬁfgl'tb ibBd, itiegbkient p('@rztdilﬂﬁs pump to deliver

p nonary, nasally, "buccal r sublln Ekll % ¢ ﬁb (% 1:00 and
50-630 infl}iendfsiof glughaee 4¢ 69 a@@m& BREEeRHS %ﬁ% ea the hoyrs of 01:00 an

.Bﬁ\eﬁ‘e\/ iod Aride Whith Re RWBRt L€ &?ﬁlﬁb B BGosletaag BY doatolt the patient is

than T nsulin)” is programmed (or actuated) to

subcutaneously del i ver gl ucagon continuously between

hours 2 and 5 after the nmeal. The total dose of

gl ucagon rel eased is approximately 121-500 mlliunits

over those three hours, thr§9being sufficient to

provide the patient with protection from hypogl ycem a
during his period of greatest susceptibility.




EXAMPLE 3 CO- ADM NI STRATI ON OF GLUCAGON AND | NSULI N,
ADM XED, BY PUMP FOR THE CONTROL OF DI ABETES AND
WORMMENIdION OF HYPOGLYCEM A [ 0164] Sone enbodi nemusz’smzzslz
the nethods of the inventjon can al so be actlc
able (4 imaiptain epelireia s ihg 1aqthode o AhooPreset &Y difite fout the riskc of

hnmgﬁ%amhﬂ&ﬁhk ron?%ggg&@gon Thls nethod prOV|des

rotection
D. t h&snlimAdminisgeeed byd

al ?@6§]ep| aG&Sch@sa wltl@EﬁJn@l@f Ag| ﬂlﬂl@ @QQﬁt :Idii’ﬁﬁlbtgﬂ'ﬂ@mshhﬁ by‘:‘lnhalatlon
day and especially after neals,

cathes ey SHlB BSOS OIS ToREhpe 11D P i e lé‘&g%?* that similar
meth%@secag %@Empf@écﬁwﬁéﬂhﬁ%@hﬁ'ﬁ%ﬂmﬁﬁé?er&?mﬁéaﬁlﬁ b oﬂﬁibl’il@gually The patient

S cur tly
will Ef&&nmrémge to?;%@‘m@jgtpr][}gqn %Elélaegdi IVLl?. aﬁg.ltAel%(ﬁg]%‘ &m@ or he w111 utilize an

1nsu1?1f{nt1151lexdg>ee§1nﬁ§1?cgr Wishil in@@AtRLAR. @hdq)dﬂehltr ®illoddnifistet hie peandial insulin
uca optionally nodified r

I
needt (hquivpl @é@ﬁ”@@ A6 éﬂm‘ﬁ@%’g‘“ﬁ%‘?@é@ 5 a’%%“%{‘ﬂ%“bmﬁélog using his
insuffFhAlk ﬁ{e? lﬁﬁﬁé}y I’Hﬂbﬂily,q;ucé:ﬁ@ﬁbrr sﬁﬂllrfg[lﬂly? ahdt€@d of injecting glucagon as
prevention hypogl ycem a). I n sone odi nent.s
descahqduntEX@mplgllu‘is a@ewe@amnnp%% PP wsem%?gmw b g st i

prog?’ﬁ%féd @I Malf&'ﬂ EB fibcineblR8) deBidernRbesmit doﬁfhxio@slﬁlbét\ziéen?lﬂ)urs 2and 5

desired protectjon and

aftereﬂm Uﬁ&lr@hﬁ @tai gdoss g lebyergon relf%@t‘bé]apﬂiﬁ’ém}aﬁéyu %1%59 r{%’lg@gsnover those
threcml é" rﬂﬁs gﬁﬁm@rﬁ;% ;ﬂhﬁr{d‘é‘ RO ¥nt BHPprofeOiontfedr higRgBhemia during

ran Insulin The resulting glucagon
hwr@nn@oﬁmt%#%ﬁwg@a@@Wy pl asma concentrations will map

onto the insulin profil eghutymig®h the attenuating

characteristics of the Iuc on variant_ u
COANMBVISTRATICN PF GHUCAL FEHJY- wm%%owﬁiﬁvﬁ FOR THE
pr ot eAh @RI HPPIUBRIEY 9@1‘13 PRIVENTIGNOP @NHM}IQTCEMIA
susceptibility as required. In one enbodinent, %
punipledd eqSpmp é@bwlmwt@féhq}@@g%ﬂs b H?d?"e(‘g‘g’ecaﬂ a§° e practiced using
purr@?nb@ &%Pxﬁ\ltfb’tlég 4 3R 2dmEtPMVBE Botd iR DluSERATIHNmE hod provides

I'NSULI' N, ORALLY, FOR THE CONT %F
protBi AR EETEShYANE]Y PIREY N F TP POy e lr%‘ﬁqé‘fe T97g with a built in
dela%e‘t aﬁg rr%)laggs ﬂ)a@ﬁlqgveﬁcﬂf %ﬁ;‘é!lg%ﬁ tﬁr@u@muﬂh@ﬁ@ :ﬁﬂ)esﬁcﬁll& Wftérameals, as it

Typically this involv
willadhoiba |aémm§tqrqﬁqvw(dg‘@;g b@;alsns@ata@mmstemji bygh%alj;npj %El 51ment can be
prac%]gg nﬁ?xﬁtpumﬁé m&eﬁfly BRL106 Sn P8R cribR Gn Eﬁarﬁiﬁ& RV@fe difference is

n orall a typical scenarjo involvin
thatghainsdlip| edaps Bied AERIAR & TORTer ar%?dglgffaa%g’aﬂonaﬂy modified

releLJg%hRQ dnglultht kK %ﬁle&gn € dﬁgb& Heﬁ&? letweePH1-06 HUNG He%ﬂlﬁﬂlsﬂered each

I'sS pran o an hour befg
houeaf idesired Prdedtins (preventiopbhueelypanideds gpre cpBPdgH ghe amount of
gluca e&dngl[l]lgt%r bkuRG8 Pérbﬂslgl eLLBS Srout |18/ B/ HER 8P BesGENPOREIN to about 20
&4 to release later than the insulin
ng/kgzﬁrrqnooﬁgtnreldlpmtmn endde i semA Fmbfgflﬂzefgs Howke/miopt i onal |y,
g

O i LR
pragi4] émsglin). Pes iepdtingglviagins(modidied ighicaaenkplomie, copgggitations will map onto
the QJqsﬂﬁl?%?&ﬁéNbLtj YVM? AR08 eRRkihY RIShARRORT thélfic¥zohi viBehttu@ed. This is

cem a. In another enbodinment, the
111upalltaden tFlmhﬁ rﬁhss wethochivill pragide prietegigmigora ﬁypqg%m:rﬁ@ over the period of
susy% #ﬁﬁgsas &éﬁéd %?Sinehaﬁ{bgﬁlﬂle@tngxe @ﬁiﬁﬂ) ﬁ' eﬁﬁﬁﬁecd Witld HEegOEensor (see U.S.
urred, for exanple, each of his neals,

Pmmwbbr%WEHﬁZhypoglycenla EXANPLE 5 CONPCSITIONS FOR

GLUCAGON SUSPENSI ON AND
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METHODS OF CHARACTERI ZI NG THEM [ 0167] This Exanpl e
denonstrates one conposition of one enbodi nent of the
wonvwioa that was found to be useful for therermsays022812

of a glucagon and a nethod of one enbodi nent of the

i nvention for verifying ERaMEHe conposition for

S: o[; i P@OQ&]?M@@?ERR‘TFEN GG GONI AN INSIgL BE ORIALLY,

stabi || or e ucagon. C

SO ARHE N TROVRE G AR £ e FREVES TG g R AR EGea

50Qo1e( M T dle‘ﬁtféi? o M RUARl el t(6. k. A@6®ins) dRa18y 18 Melltkinown in the art.

was kept at 3Q0C for set durations of ti Eﬁ }n ng, diment,
Typic#lly tblétlnvelyle%\mt@r?sadff%fﬁ%faﬁw el Sehatrnti MYy 5@?8  fn one emboct
s1m1ﬁ+ HERYQ LrMde8 td &'i’ﬁ/@f%luc&}% REKCRNM tyfital seMBMidlnR@lving the oral delivery

gl ucagon was_ det er m ned HPLC apal ysi s. TQettlfrtesu lin
of aqmixtyye cefoimsdin prd BWC?Q‘?T"T%I Ratisntt igkeso i CRiGYiG 2Rt GRtafine nsu

apprgﬁrlat%qllsTﬁQ{d@al 3p tPdn RAPLTER Rhtird TEAitRiin (cbﬂlpongﬁﬁbl Héssened for rapid
from3 sets of tests and the d%ta FE

onscirpns TebainS THaST A DiecE A ERAARPHEY 6 OB O (PPt igethe insuli

comp énﬁﬁt E%Pbr{ét enmddﬁﬁént'r 16)"2 .34R0R. ObtitRallee rnﬂ)dﬁiea%hﬂcaébn&&lt}ﬂ.ﬁ)ﬂbn@ half life
. 04 101.1 + 1.5 6-

can 95 u@dqto 4nsgregthpﬁ ghg:asqp leveds grg eggatid QveE an eﬁtgncﬁ:ﬁ pgn% A‘glnnmstered in

this Q/ap 4’h33%?uc'§gon Wil b abk&p aﬁ(p%?&bnﬁélkl tifed t prevest ipoglie@mia. In another

preparation were clear and col rI e
embgdjrngm‘b thespatiepteidpinsters duse ingHig @&goarnp/e(gst g‘t‘fﬁ% ggﬁfrlli)elqeherem and

admﬁ‘?gﬁ?@ta' g,ldcésg%}( iHUSY reqiRedV | fof Rik@nplar tvith| @h VEITr Bis meals, to prevent
bserve bs ant i aI amounts of gl ucagon remain in
hprgh@emnnl tol solution, even at high concentrations and

for all of the tine periml\@pqgmned i ncludi ng 24
hours. Additionall

. _the hi her concentrat |
gl ucagon r@QMWT%NSaFQﬁ@ﬁ pA@%@V@%E@p@g&t\lﬁ
gl ucagon remai RNEEIODE ¢ CHAR AOPERIZING TMEM hi s
conmbination is sufficient for mintaining gl uca

n in
sol [0t47bn ffﬂﬂlSuE@ﬁlmle Yerprsaten ong | SPRPOTHGAVSE [ efabodiment of the

£ IVE (AR stokdb’ MIngdMﬁﬁét%f% embodiment
Rl ZI NG THEM [ 0169] Thi s exanpl e dermnsé ds
esttl}? esired degree

of tiginpragipn foseraliing ¢ thiwempReition fomeorBssbrerEHT 'Y
of slcagi‘ﬁgnfo'r AR Mea @:‘lhé@gx{@ WasGRRRPSI 24 @RmGRN ifWakh BbryBRetion at 200

termne the lifetine of a Iucagons ut i 6])
ng/mk ped Wt/ ml iminfusipe pupp carfgidges. T 1t§§%lut1 ?(@ ? C for set durations
of ti7hd! %ﬁg\f}mg Dcfléj SRt RirAbn2 QR pE/a0E r@fﬁ‘ﬁmﬁg Qeﬁaﬁ f’gludag’on5%re tested. The

manni t ution were prepared al |
percapiprfasthaiping Elcaonivag fiet@aemﬁdchméf’&ébﬁlamﬁ e féSL%té s Rgesented below
in ﬁﬂg 390 %5 R NGhBfHP dHETabEAS bdrisdoQ gln'iL Glichté®aRresults are from 3

r ridges re inverted 10 tines an .5-nmL aliquot

setsvoditests ambine datd iseipressedasdaean Fsipgl.Zer 0" for HPLC

analysis. The filled cartridges were placed on a

Pl at f or m Shaker set at 50 RPM and i ncubated at 300C

for 24 hours. At 3, 6, 9 ibbl§dd 24 hours the

cartfri dges were renoved fromtlﬁeﬂmgﬂgm@é@gﬁ@ﬂ)ﬁgaﬁve

ti mels Einck Boi@. §- nl al ifliot was | di spensgerie2rte£ach for

HPLQ anal ysis. |Appearance and pH were also

O

inVEQ N
C

Time Zero 3.36+0.01 100.0+ 2.3
3-hr 3.45%0.04 101.1£1.5
6-hr 3.53+£0.03 952 +4.3
9-hr 3.64 £ 0.04 99.1+5.3

24-hr 3.79+0.04 89.3+£0.7
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recorded at each tinme-point. [0170] AU sol utions at

the tinme of preparation were clear and col orl ess. The
weabastooerrs remai ned cl ear and col orl ess t hr oughoutuskdes/ 022812

stability study. No visible particles were observed.

Addi tional results are presented in Tables 4 and

5. Table 4 Table 5 Remai ni n"{gab@%cagon (%9 Relative Tine
Point pHto Tine Zero Tine Zero 3.05 + Q.02 1000+

0.5/3-hr 3.01 [+ 0.01 98.5 + 1.ﬁe,§amn lqgagtnt@o/‘,@@eﬁ.?w
+ 0) 7TBadPoitt 05 + 0. OWHO5. 1 + 12- 1 TigeQRre O

95.0 £ 3.6 24-hr _3.00 + 0.00 C3 1 + 1.1 [0171] \th
cont i Mimegershaki ng 28 2BR0RPM GI ucaGen{80)03 h159
manhi t ol3-lat 200 ngAr0ish@Pwed 25 % gl ucHYer 1-6ss after
bei hg stedired af 3000801012 hqurs, and9238649 50%

gl ucagom-tiross jaften.Bei h@p st orled at 3008 FHP-124 hour.
A ucaGepdt) inl 5% Beiri @@l at 500 ng/ mMP3&8#A-hited 79
| oss over 24 hours. Thus, even with | ower
concentrations of glucagon, e.g. 200 ng/nL, a
subetieant i ahll askoticts adthe @hmaﬁgmpamﬁmawws clear andlcglorless. The solutions

af t e ext.en
g
Subdtﬁﬁlwll dnSouhfd ofl ghiodgen Séradih & fhe mmnhitd] |Sdntlonewqm at i pghcentrations and
for eﬁﬁtijdv eﬁ%g%% of 11t1 glcfl)lplrfrllgl |2§t110191n gc?cfltlc% rg]%{:{]}ﬁ%hek ?&Z:&ltraﬁon of

agon or varila
glucBdoar reehitad 1ﬂ1hgﬁgheﬂm1mmé rpa:tcemns” glidhgrin wonoagt Thes, dnappeeas that this

t t h
comb BB R E T L RO B G & QR PBAEor b
200- 300, 300-400, 400-506XA»ELE 600- 600, _600- 800, 800
super - sat urabpdi FRRRoR BL LR AUl SEHARIORIARE.
act ive forms oMEIHOBYOR GHARASCTERIATNG Thifdher
gagﬁi‘ ' at 1S géﬁr{fﬁ? g aoléllsltga\tc\t’fss af C%{Tl gg]ﬁ&} S{ O%E %‘t}lohtdf OHJ embodiment

cag or o e
of th@ﬁr@elﬁtlo\wdwwmcbfsu@i bl cagpesitool et i eranalyzeal toedqtqrmmt the lifetime of a

E 7 VERY LOW DOSE (VLD)
BiucEg A BRI EBEEEE TN TREUT N TREATES P RBLTRer 4200 pe/m-
and BOT h@hﬁﬁn[ﬁd%&ﬂmﬁhm@tﬁxa\mﬁd IﬁelﬂmdDAstahquoé of mpg)mmately 3 mL of each

ef fect]veness .of ap g S Bt
Gluﬁgp]p salg éar%pl?) Mla@ﬂ%/ ? dl’tl(P wdt%a? gm'?(;ﬁegl%l | e (%rtﬁdges were
1nv&ie&\lahﬁ1e§ £ 4. p0d giljue eme rdnewed frah eadileispﬁtrm@lﬂro” fph}]gLC analysis.
npl e descri bes clinj.c stin hth l2 o
ThegH o PuiAgon e A ERt 4 ey DAk Ay R T g sorc for 2
hou%l R@@' g, 9\#@' a‘ﬁdm;ﬁo@gmﬁbmdigeﬁseremoaemﬁg&n ifte aver, en\@bﬁechl(] times and
e teresutssowt ods,0
s 0RO GRPEREd THTb R T I CoE 1S8R pod pH were also

rec&g@%mhiﬁ;}g%&q hypogl ycemia. A 0.8 to 4 ng/kg/ mn.
0

[0170%agor.]All solutions at the time of preparation were clear and colorless. The solutions
remained clear and colorless throughout the stability study. No visible particles were observed.

Additional results are presented in Tables 4 and 5.
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[0174] Six patients with Type 1 di abetes were

stabilized overnight at blood glucose |levels of 90 to
wa2Wemgdeds i n a nocturnal titration period. PCT/US2005/022812

Stabilization of blood gl %ie | evels in this range of

90 to 120 ny/dL was acconp!3®&itd using insulin doses

t hat general I'y[ vari ed between |Q. 65 t.0 4 units/ [.
[ 0175lrinibPoihe! | oW ng par ni ng, tﬂ?@?é‘“ﬁ%%,}‘_’é’ﬁ%%’ (\t/’@ljge?ﬂwe
adni ni stered g| ucagon subcut aneously B Ruous

i nf ISTRRCPEIIP DVET s7a¢igE of (0.8 to 4. Qomgikg/ m n.
(speci fig,doses wersgysQ. 893 1.6, 2.4, 3.2 gnd+4.20

ng/ kg/ mgy, of Ol ucagpn @Png with their gspab goses of
i nsulin.gjach dose JfuehooM thijn this rangeywag i nfused
for|2 tg,g, hours. Uxergphis ljower range79b+@dases,
0.814. 0, pg{ kg/ M n. 0§3 ghgcagon, there weagorqg explicit
consistent—trends T m the giucagon or gl ucose Tevels o
the patients. B. 8 to 16 ng/kg/mn. of & ucagon [0176]
After undergoing a nocturnal titration period in which
their blood gl ucose | evel sT#¥e& nai nt ai ned between 90
and (120-nygtdtsix patients were dosed W th gl ucagon
inar ng? of 8 to 16 ng/ kgl mi Ren@ining Gdrragers(%o) Relative
adni|ni P& & subcut anB0usl y byl cont i nde®iimé Aérasi on

o 4.0

nc.oc

punp—=Fthe—speetfte—gdosesadmnistered—v &g a2 and
16 ng/ﬂ{z‘ﬁf 'eﬁ); each siéﬁ'g vel s inf us‘ga&ggjg'g hours
Pat ilent s”Wwer e fai nt el on their st andagé‘6gq)s'7al

| evel s o™ nsulin 0L0 nuous subcut angglﬁzb np
admini Str}%%:(fi on|pri .0 B e admnistrati Qp %f3' he

| ugagon=~10177] T q/l kg/ m n. dose of;glucagon di
CesuLt At g, J]rwf v%‘?«f&..sg T ot b ghudddd hd

gl ucagon, approxi mately doubling the bl ood gl ucagon
| evels and resulting in

an i i mat.el
40FD DI 36h UL PRS0 FFRGLIGOgREE Sp mganc! b 200 pginl
shoW&ll %09 81bagdrAiBsseHfRY Blif bre@ et W OTasE hovwe husd about $086 glucagon loss

patients, regver, even those | ower ran tested,... .o
afehpngstors igUrG R RAPT GRot BRSSP LR exhibited 7% loss
ovet @4}! ?&)&_S.Uﬂﬁ@][ev%ﬁ‘%tﬁ 16\$§_tcoﬁ£bf1iﬁﬁtttdn§) os glu_(*:z(gui_l,ded@ €200 ugﬁnL, a ;ubstantial

sufficient for preventin o) cemia.in thro
amoupiql| glusagpFPRMRY llnét)]iug?fl affer g)\é Etéi%é)é r}og]ﬁ P@“m‘f#f‘%gﬁmf’fﬁ’ %gppears that
the RRAbIeE BRent@fon Bf BRQdn Gbsulke i @/rk@é Riable fofmdtionagen through active

subcut aneously for 9 hours resulted in elevated plasm
shalgng efdbotermeitiondon Hdouiier e sustained for 6 to 8 hours

in |?<)i"732] r angllg Rk &9&,' dIn;ibnt'Z,O@xe ﬁgﬁmgm{ S?Eva;ﬁiagu fleredy,. isThtered at high

peak nmean plasma | evel at e 12 n 1 n., dose was
conqeegawﬁ-rﬂlgg ToREEITatons THAY RSO LB SXARLY: %Eﬁﬁ‘gef ﬂ?én 68‘?%%?%3%@ In one
emtRLSRnE WA @tdndhiiohs @heMdieetlar 360 260-900,€308)400, 1410500, 500, 500-600,

clearl'y denonstrates that sustained, very |ow, dtos§§ .
60000 G B UL FBATe M b BRI i kSt j9R: (O Hpgr-Sdturation) Tt Tn one
emtRInRGE 11¥8! HtiveORBths 8f Rlubdgen aessthied a0 Highér donb@tratidns. Tlie allows for

desired result of controll at%IQ% el evat | ng bl ood gllucosF !
gregtesaiabality of theoglucpgen sehttion ind ffedng P A T\ BFgen golume of glucagon
sol¥@h k& fbPien0f 9l ucagon subcut aneously for 9 hours. In

both subjects, dosing with 16 ng/ kg/mn. resulted in

hi gher peak plasma gl ucach?ﬁAMng ’s "t han were achi eved

onb_t he 12 V‘%ﬂ( gme Dlosﬁ Q?EDI @EEE_EG@JN €AR)BE UsElbcmP_

subj ects, the peak | evel wasachi ey r

3 hELEY ATE WHROD GLNE IR S h i I bRl ehriys
| eVEﬂl%]Seenﬂﬁ’st eXintple tdBRork#at/th/effedliverdes @f aPplyin@ea 16w dose of
ng/ kg/ min. dose | evel the peak, nean (l)ollasrra I ve(#] MBS el of th
glugagenfo amtiens §ra partjoplanopis of pdmigisEaioRdo plRval ‘B‘E:EIQB glucose level ol the
patiefy €his eShHiIOoskdtes LAibL tesRR T vitficH fhe lovall dfpleBgonGtqiiied & increase

 evel s renmi ned el evated throughout the course of the

i nfusion (see Figures 8-1 1213. G ucose | evel s achi eved




at the 16 ng/kg/ mn. dose were generally higher than
t hose achi eved at the | ower dose of 12 ng/kg/mn. (see
WOi20067084@ . [0180] Subj ects descri bed above WePET/US2005/022812

general | y mai.ntai ned on thelr asa 6%te of ns. El h lis
glucqaop s rsbiﬁ?seth%@d St Wy eé‘\*}l&}“ﬁ%t DEPFE 8 Mofh Se ﬁ TP noe rest
shovR 841 Rk $leBlo8§ oV @ENbBEMAES Bf Patiivefitich can Be axdrto ivareinsulin induced

fromO0.5 to 1.8 units of insulin per hour. G ucose
hypqehigenia- pegan to rise as early as 30 nminutes after the

Al glm qn@ngg Hil G oﬁtarted On average, this rise
throu E

sustal n out | ucagon Inf si on.
Thé@l@ } es U{S]f@)aag)r‘ﬁ) TaP% tdﬁag tes, gvre‘% ﬁt%%lza é)geé‘m Pt[g:lb%oo]d glucose
leveR@RHO fbumsﬁgydlaldﬁhwuﬁﬁae kgl pefied Brailanatifeofited guunose levels in this

i ncrease blood glucose |evels.in.i su||n tre
rangp 8f PRier LO0mpy/d IeWbsee}cP@ﬂ@}S{\“@ %g?ﬁdlgﬁlg}% oresthay gﬁ}ggl]fly Vaigd petween 0.65
told%hﬁmﬁgpflrnEd that the adm nistration of a dose of

glu on in the range of 8 to 16 ng/kg/mn. vyie

PndiEabo i A NEUBFREnd g Db agERe ] GETE | WERE P RE o ecagon
subc@gﬁégusﬂ@)g bRt inREoA budp dvdrhatndeNd DR ioell@hgk@'ﬂlih lepecific doses

mai nt ai ned over a su t?ﬁélal eriod qf tine.
n

wergy@ B> 2% B 2radf dd 1S gllbqa Gig With tagr P%Ja]l es of insulin. Each
dosdd withitiSthidhrardge RAs 2PREE &ratted HyrsO mﬁdafthls kower ringe bhdoses, 0.8-4.0

art, these results denonstrate thagﬁl é@gtlnuo @_ levels of
ng/kgiain R SBIaggniBerg SRR PRBIGH LApStEt 5 7t G 408 9 Elogsg levels o
the Shigkgt i ¢ patients and so provides a neans to prevent
ypoglycen1a in those patients. These results
;9 d 6 mgflg/mingof LAncagon of gl ucagon required to induce
el q\ﬁi%? d b |A%1durﬂlet‘g6ﬁﬂl§ 8 nb@W8A1Sitrafidiepeibd SleiAith their bloed gtutose levels

wi |l appreciate that | ower gl ucagon
were @allg]eawé ﬁ?tWﬁWQé%Qﬁng/d SiX Pecfs ViEg flos g <$ g/lt%agpﬁ ma range of 8 to
16 ek tnof Auddgbik G/aﬁh(%}mnﬁféﬁ:dmu%e@)é@anﬁfnhﬁﬁbtuh &x:if&maf pump. The
ective I nh preventin 0] cem a e act ua
SpecHiiares SRHBRIRT ST YA 3k R AR EHSRE: eGficvAgiesed for 3 hours
PatitI& whe 8 &M indH hGhQSHERard DA Riels K thulih By th@in@bis saltntaneous pump
readi |y determ ne what the m nimal anmpunt can be for a

adnyipistratienpragt ipthe paRpistatpre8he ghCR%8st i ngl y, the Ievel s

achjoeygd | Ant @n@kﬁ&ﬁﬁtdo&xmh@gﬂ tdd Msht gh ldCs’igﬁﬁbahtnnse in both
amounts of 12 to 16 ng/ kg/m n

gluqoes 1 chiERIFT; APRIGIHPRETPEE e blgédpg?ﬁ%"e%"fl dwdmt, espigne in on

1ncr9:Ise %l‘ BSFAARALIH 0¥ foPBle6® Slubtsd ReblY.C EHisRa dbd2l4] ngﬂﬂgﬂmn can elevate
| ow ng Exanpl e denmpnstrat es hom1bg§§e doses

blo(gi g_}@cggqjﬂveé@ﬁ ﬂpﬁS%}?pélﬁ]i}ts %@(&ey gwRythosg T {085 1$5Feds \ghl}egwt sufficient

for @ﬁve{tﬂg Hidod ghdld roae under hese Rstd@B@itiBihs, Add bk Ruffidht for preventing
ot herw se i nduce ypoglycen1a in the patient.

hwggmgnéuqbﬂaﬁmghp@@uﬂmlm{wmw [SYPOGLYCEM A

W delﬁ-} UCAGN I{agéiﬁé]an-ll_ﬁﬁﬁoﬁﬁﬁm)h S8R0 QﬁthLﬁﬁgQ;ﬁ sibaitaneously for 9
i nsul i n i nduced hypogl ycem a

ood 0
hows(fgwltg@m@éqvgqed plasma ﬁ?@g@klﬁ}ﬁlﬂ téﬁt v%eéq]sus‘rémﬁqv gn‘r/ g e égow 1lnﬁhe range of
100 te‘%gﬁ' Okd (e reamd dﬁ ?Jza& A plHsh @veDatGhd) CRHORg/ mi dose was 185

was arran e hree visits. The {lrst \Y}

pe/ioh b laad ighispiedSichgl 1R ETisBURS 5P ISHEEARH Sl e Figgre - This

cleérﬁf &e%ns%lé@s Qﬁatt %uéf\é it ddOWlry SR RloYdsd giidigl d4f 3@ ABminidheed to patients,
| ects' gl ucose | evel s were monitored

efferctweéx ogewgro@équrr@aovl pletimwith e depizad fé%té’fﬁ@‘&EPQHQY glevating blood
gu?g G8s.hypogl ycem a in these patients. In the

ow ng two visits, two different doses of %9%
ver B13%8ni ni Brepasants geretigatpdite A6 sE/K#ER RESHE ‘é aneously for 9

hm.@%’] Oﬁq)oﬁl HERSE, doSUE WIth TBRIH@MEA bRltEte iIneHi fHeP ﬁea‘mﬂﬁsﬂ@ lglucagon levels

uca on
than were achleved on the 12 ng/kg/min. dose (see Figure 8). In both subjects, the peak level was
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prevented or del ayed any hypogl ycem a that woul d have
ot herwi se been induced by the insulin challenge. Thus,

woyommopasi ng the glucose |evels neasured in tReTAUS2®E/022812
visit with those in the |ater t its,

schiqvedchinr . A SURSHTRF P R GITdgin BheBg e esgpase o1 Bon at it

the lb%)%@(%}rﬁiﬁ edusa. AfHd 861 /@-Aﬂnn@os% el thé Sdak Wiedh plasrebletel was about 254
ect's basal InSLﬁ

in rate was titrated
pg/ngg bqsm’ger hedeglige g\,@pipg%leﬁ? f,.' g t]eer Feré%ggrﬁg ﬁl?lgén giucose levels
rema@%‘ﬁ%levzﬁt@fi @rddkhobit fhe URirbd JT %Hmfuh@n @seéFlgﬁHei s1pe IGliimblsle‘ lefads achieved

m nutes, to 2.0 for
at theyWone/se'ein éozeowsredgegfra%g@ Fobe thos aébﬁ‘)@% ﬁ%j E’ﬁ”ﬁf fose of 12
ng/kg,gglyl(gegpfggfeg;ne patient are shown in Figure 12, W|th
Visit réesent ed bg squares. The_ | ower .set of

{r 2801 he PHIRBadoSTSY ot UESBRAh ST of ther B rate of
insufyd Hr QB8 HROfabiP g teRBufIsR i pBRSd. ThE enshiftsatnhifis@ebd vatied Edmd:n patients

was returned to basal rate of infusion ga gg%Pi v as 30
and gpiitipie froat @4 Yo ABtuais &fzm%@}n PRS- GlHgosS [svRlg “if‘zasféf yas
minktSs 4Qr BE BXRRAIRMsioBWAOHrBIBH a¥ | thiswRe &vagkdsamed tiroughout the

vary between 50 ng/dL and 350 ng/ L. ducose |evels
glucpgoparfusiolan 50 ng/ dL were consi dered indicative of

hy Re@hy ¢ e MrRese QAR HerkdhkirA8 that SbrySlow, do@éhdoﬁconﬁmhjuﬁytaﬁmlmstered
recel Ved a continuous infusion o var.i ous oses

glucagoncsap bp upest tarngrenge Blood eloerss 1q¥els A sEHTFy d%ﬂﬁ%n% .gppriencing
Mm@ﬂﬂ%%wto det erm ne mhether t hat dose mould avert the
Insul 1 n-induced hypogl ycem a or del ay e ti

ond@82bf hyhegrye e lam@qqf&ﬁt SR g ?HOSFﬁgglflﬂgg? in the range

of 8\b 3k Bg/k@ﬁﬁ?g% stal §n @S E B pladiha MicaBth BYIEDSRe faB¥EbSabout 100 to
i's around to m nut es, the glucagon |nfus

2005 pglrl eand dhrd th?é%}evﬂéﬁ@rb? rﬁ%@am?%ﬁ‘fer A Sil 23] g ‘i?fgt“ﬁ?aifhe normal
refex%h@eorgﬁéi i’dpglu%a%&gﬁ] 50 19Q 561 bf/ARr RBLyill 88 BSprédiatel BICABT skill in the art,

wer e exam ne a dose at ng/ kg/mn. (tri | e %(ﬁq
thesg rq§@1§edemon@@tq~pb¢t14@w,,ﬁ0ﬁtmuegq qlqg}ng é)f gluqq,g@n CE% ap?age @ od glucose levels

in daPERati AW A8 38 FroPlieLCORLI N HPiSvet HYEFIRR M in lﬂlc@@ﬂaments These results
se levels are shown in Fig

demgn@qg‘feéhelagnoupﬁg g@cp@pgﬁﬂuﬁp(}]’co indye egglg\fateéb&&log éﬁJﬁOMeveﬂ One of skill in
the g.ttt rv&}ﬂg‘ RGbESdte MR Mvitk glr%g dg%? hiogl 8hay! RViE@kd & V\Bﬁélvﬁﬁ) tyggieersi in other

pat 1 ent cog& o the test _in & "
patgtucibBie e elohPEKSGH Bl highar Fremplied bie 1 Ciscfige in preventing
0 | A3 VaRs YéthvBen PhIATESNd th t
hyp&%i?cegllla \C;’ﬂ? e{étuapgllﬂlgitapﬁﬁl@ﬁﬁ ] S??st o Sen gl s son t F;;wen e presen
dxscgqsaphonen@f skﬂ‘sm fha %waaaﬁﬂw@teema wha g rpigignad ount can be for a
P twﬁ@n shoul d be made between 7: 00 and 12: 30.

pogl ycem a was del ayed for a prOX|nater
[ 0118983] As  dtierasiingly, fp davele agipeved Higthe preprgt R’@P‘Rﬁﬁmﬂd‘zgﬁ glucagon in
r&l £s Linas @ theasrld @¢gliS non-diabeti g
mm&ﬁt§$éntlap?hg&%g@gqFﬁé contr ol IeJEI aﬁdrggeﬁ'gggégrﬂmmme °
condmns&fn@emglﬁmlﬂv-lnéwqeﬂ hyrgelysgmig| ucagon dose for a
S Ub@i?ﬂ: | angQ E1loRfh xahbﬁ%enﬂ‘i’s@'a{eé QGW keYo ddé@!d dfeghich@nan prevent

ose was ab e to prevent pog ycem a and
hypkglmerrm oxstl vdion dhsaseis [aa sk é@ﬁwew qg¢ Of inpylmstgat would otherwise
dose ptained bl ood gl ucose |evels closer
ln&ﬂg%@%%ﬂk ﬁ ﬁ?@hlndlcates t he effectiveness of both
of these ranges, as wel | E5AMBEES8dependency. [0190]

Thepk ERBSTIN bR ENSOMR! INEREEHIP A VPO N EMRPWITH GRUCAGON

triangle, square, and circle marked |ines beneath
50 WE$Hl | iThis cxampi demenstratys thetjpwlie mduch@léwgeg@ﬁgm}%{a Bfood giucose
les tﬂﬁf"’%d Iﬂa/’dlnffoi'I ﬁhso&aﬁ’ﬁﬁﬁ cdn R ik ente] with fovf &iks of-laaﬁﬁmoﬁgh}eadmlmstered
omer square marked |ne i's indicative of insul
glugagom | The diwdy migs euranged i thegp yisith d'he &g Misejipyolved 4 ée"r?aeasmg the amount of
triangle marked lines are indicative of insulin |evels
during visits 3 and 2 respectively. [0191] In another
patient, the effect of the-#-ng/kg/mn. dose was not
as pronounced as




that shown in Figure 12. Thus, this patient would
require a higher dose or infusion rate to prevent
woyppwgloyoem a. This is denonstrated by the 16 PCT/USZOOS/022812
ng/ kg/ m n. dose data, which denonstrated an effe
insulgi adnhipisteted to Hmsumqgwxﬁhﬁutﬁugp_]ylgg y glypagepethe |Sl11l§?CtS blood glucose
g Rndetié6ded t@Rave lycemia
levelg%igl r%nftgffgeﬁ'hls ﬁ]sgs‘gtgi@%gﬁ@dmngﬂﬂi‘égﬁ 4 N

tion to the above gl ucagon | evel s
in thmsiaems frhibe déliodng tyorasits, P dffqrenfdpses ef glpcagpn &F{f@é@l&ﬂsﬁred to

the ﬁ’ﬁ?nt?glfd)th}éz; ﬁe%?s” bHJ%H %c@sesl'e{l'elé AbniR: &t BCRtermind vARkMHeh e glucagon

m ned he above experi nent was repea

prevmtctchoxaddla;mé janyy bg@gbﬁe@p l}bzﬁg’(mﬂ havg qﬁlgepp@@q BeeR. 1nd1é{>ﬁ§ %3 the insulin
chalthded hlthlu.ééli tbg%@@ﬁarﬁlgﬁfr‘{ glhéo@é feval nfeﬁbﬁféh'u‘ﬂ tHe ¥irst Vst it #6se in the later

. The results are displayed in
two ﬁslgy o ig dle msieteamnb@h@tb@ ithei ghucpgra ryPvapRd hyaerlyeeaa

]I%ggg : Qu:ﬁx%&%@%tﬁt QR &gh @ul{]écf’§ basdi ﬁxhﬁlm(ﬂiea@r’tﬂﬁ%d upward (in

'ucoSe | evel s (squares),
5 O%admmms evatyl Ynmighiied (fnlg¢r¢agﬂph from grbagal grtagloh0 uﬁlf/goget@olrédumts per

hour fiols df ﬁ%& N ?6‘%% d@%ﬂ&gs %6)2 %'td"ﬁléﬂc@ h%(%l&%&tﬁﬁ (plb&Pgiucose less than

gve ay t decrease in
50 Qtd/dib d‘hg resoltssfor bro/pstisnt a@/@ﬁwmm ﬁlgmsh}t wﬁh wesveh 1gpripepied by squares.

The 10\9 ?eﬁm% 'tchCel e )ncrcjg&:s tohi 'd§cr9a§$ bf PsulinVinlifisttR8 t6 eeS@Bject. The

I nsul1n wou have ot herw se i nduced
1nsuh1y pdrgxh;stcmd] vegs rcthme@ taelersl aate of infusipnr@ndglrease adr&qmstered) after 12:30;
A OBR8 6L 1W¥R ARty ARMIA td T8 between 50
thusbélgﬁairggﬁ%%?(}?g%{ 1?‘9 &gg %dt Pg% t gﬁt he above i dgnt [ fﬁmge )
mg/dlie ned 1356 wof/dadusbsst evélndovavihan S8 smefL gyere gptdqesl mdicative of
(gge}(évent hypogl yceni a, there appears to be a prol onged
% to this dosi ng schedul e for subcutanequsly
ad D875t er Bdrigg visitgonnd Bisebiectyiced s qopiious Wi 98 gerious doses
| evat t 208 4% £:638 Wrekfind Yhether that dose
of gau(f ¥ i @tartl%é gpg ?g ea%trl héedas e gitnl‘k‘él o%n g)ur 2 feol In " ger i
would %rtphmmsuhnﬁrdmsed Iowaglyeemduer @é?m‘fhﬁ Empe @tqnéfﬁ Oéﬁlypoglycemla that was
obs%g if %10 r}}rst%lxsncoﬁ?crags%%*g &‘getto? a%h%h%‘ld&o&ﬁex%ﬁt@ Rdegh 60 to 90 minutes,

eva | ucose levels. [0183] The
the glb@gen mbtstvo ek ggyedoan hpuw bg’@@dhq @Slé’@tlﬂﬂﬁ?fh@tet% stepped up.
| at 0 0 B8 aldds@at 8 ng/kg/
P@P%I ar %B’gtn&g%%m E%Srgé %@}QRPan ?’g‘sé?él pat | entss avvh ng/kg/min.
(trlalngllm agldeaadccsc aqu 16 ungtke/raif1. (cnr919$)| Hihe ff@\dltse& hpiccloy. dages °f continuous
i FIQE 12, Mihe 8 ng/ke/
gluctaﬁ?n oxffblo lgdo(s:%g]:v £r§ F? tée%%rﬁ esﬂc%vﬁg ap%irﬂoprl aet eng g/min.
dosd oﬁglm@goreqnmhs)f mumtgingd: a@mhett lovebpEbleed glhgasel (e @afieat compared to
n.the. above a t L&oll TAR! e 1
v e WSRO SRR S LRSTRAD, i 585 Ghoson, el

incressiipeASIES, sqh&res) effentitvelyfendgidiae 4250 ppstdlie peinberaihp wraak, rtswésuhn was
ncre

adm(lvftgre? ﬁ‘gé hus NG 30 tileﬁ}s%x? %hohlra%lé Be ﬁég\%énh;% A8USBH1 ASoglycemia was

ove ne ogy) new gl ucagon dose

deldysd Bopprectimbolypwvetiems. hypogl ycem a. In this fashion,
one det,gr ORE 398008 (o149 28ARtained blood
o], S5 08 L APRCHE! A ORRIRR cakupnes v
glucrceed)@ahsaebddnaallyt zlthose thes] mntrdrﬂsml pndeeah Fhove B &em/mm (mangleS)
L konal, and f i kg/mip. d ble t
oo B RSk B PO, PSSR o g v
prevaﬂt ﬂmmglyédduatandriabﬂ ylood ngbw@sarieweahone 58 lyos/ =e§ba#él@ﬂfg6nln dose

o e f both of
LT AeHEHR SRR LS e P et ot
heerringds, raewblsasdoa&dte@cndeh@n const ant adm ni strati on,
gI u adni_ni st.er 0 9 0516 d circl
ﬁ@%} Zlaq q%s lrb{h% lgxg?f J&lét¥oge(%; #0 ra%ﬁ e(lgeg t(I)‘l% % %uare and circle
maﬂdedlrhnes[beﬂdatlﬂ theASO mig/dl hm)?emipgyrq;kg) aqu@erﬁyhe(ﬁs@s &F 1ng1mn| ipfugipn over the
the art, variations in the nethod of adm nistration

(e.qg., patch i nhal ation, topical creans, |.V., etc.)
can aI so be exam ned using -#i s met hodol ogy.
Additionally, as will be appreciated by one of skill

in the art, this nmethodol ogy can be



nodified to determ ne the appropriate timng of the
adm ni stration of glucagon to the patient. For
weoexevedst he gl ucagon can be adn1n|stered 1 hear/us2005/022812

before the insulin |level is_adjusted, e, . ..
time; of ghteciess ldhus, hedoweh sAvAre wagked Hﬁrléﬂlﬁ‘fcaaléecﬁff Pﬁf’% S feging visit 1, and

the THWaHESSe Ad hBfgle ri@lcdeRIRICIndicAive &If ahisHliAQeviefs d¥eihg @isits 3 and 2
control of glucose blood |levels is nmaintained. As wl |
resperéivelppr eci at ed by one of skill in the art, the time of

adhf pt r af &Bthmtléﬁtthé’gff&f of3HEB Hg/ﬁ &/mat. id6de weR Mot as pronounced as
i nfl uence the dose req§|renents gg&g al

tht o i dEe b1 THe (550K P4 B9 B S OB O R BHOR G 1o provrt
hyp(}&ﬁfc%&hTﬁlg@s SBRYSranRt Qﬂ@h@ gl/_ﬁ?ﬁAﬁﬁe Haf, %IE%Nsﬁﬁed an effect

NT OF VLD G HE PREVE gg 200
simifoyPOBEYOENR % /8T 8] TS e o s B PhRRoE g cae above
mg/éir i@l for demonstrating that glucagon adm nistered in

accordance with the present nethods wl| fungélon as
dedP192Y i nimeddsion; tait ﬁegab&va &L10p%08 Ipvelotstg b eilectigspgys of a lower

level Qieglﬁe%%&‘p\gasails%‘%ed%do Ménﬁjgea? sifB@Notb&b1 d & foteP BatichtCexamined, the above
ratio of insulin to gluca on for

expesme Ve BRI G lawpregoss e 18EMa 10é}${kg{r@np Aad & plightly lower upper

llmﬂ: mﬁguhﬁ](l' NElur@E viyinealoy ﬁl@l’iﬂl@ Thd 380k algléilikbﬁ?é(ﬁn IFefaed 13. As can be
the evening and are fed st andard nea

scercipy pchechaphawwnlmsq i . crine 7 e vist GFarmoa aisel i fpwer blood

glucggal IHV%IJ aFesﬁ%MdnﬂQ&Faﬁ@ﬁ of Aﬂﬁykg/ﬂmi Br %UQJ@OIE aed Eec&mm (asterisk)
based on car %brate Countln 00Q hr anot

helpsd) rig maigip elyatpds blogd tgiugpsgdleﬁﬁs {‘B(e) &% me]l s delay dhey e“é‘?aa% in blood

gluc%%~I e felAfs, %péilxovqfe% il 18158 InblebiR @ Ceiftles). N 16 tldfn@t\ﬁhlﬁ&he raised
e 1 nsulin infusion. Fron1ag proxi mately 220

leved @h jnselins whld thaym etherwase gpduckd oglyaeITn S AFCSER5E é’fé‘TO ng/kg/min. of

gluéY%‘]ﬁ]%dﬁ@uﬁ' B{?HHQ Breg@t hyp y@éﬂiﬁfr@ln%&ﬁﬁné S C heC ked with a

roughout "t he nlg t every hour

fr e[qu&]]t | y In pddiberedos gyeya)bovq-p@nﬁﬁeéishgle@qs LR;'o%igmingtermg low doses of
glu b aaest BBlMRERIA E}Qfeoﬁﬂp% 85t 21{3010ANd vhadit ﬁf@{h‘iﬂ dosing schedule

rou adj usting the basal insulin rate and
for ﬂé@@tm}ds}y adghipistepadeslupggono Blaog %W@e‘i‘t’erl%’é?@a{“ie@ e{eﬁ%ed even after the

gluoqg %s‘é ro‘ﬁe %ﬁﬁﬁt@&ﬁ%sé@Qﬁ@Wc@ch Sigllrd 12m6l10kw¥hg 4:00 p.m.). Thus,

i f their plasma glucose increases above 160
conhnglom 9drmp@txs3m}1 Of (ZBeREDT GO nlTe RIS thmaingrik @) PHendse geipd of elevated

é@ﬁﬂm d@ drawn and tested for plasna glucose, free
ac) ket one bodi es, glucagon and insulin

| ev @1§3] At Toe @ebovisrmetkagdplogy: ran beB®h e deigBNIRG HePpIReyigte amount of
gluc%gttﬂg Q&i'ﬁlﬁ sted 35 & ﬁ{rjléu[h? lﬂahéhtt ﬁ(groéikgﬁhpfeh &sfing E@tiéhis Nyl fARe greater

duce contr

cem a. Throug
amduptyef sulinh &y exaneds 340 \19569%8%({1 gomorsnithef 16%18%& 1908 s fashion
can %fe (ljlgﬁlaeto %@ﬁ@&ﬂﬁé‘the dﬂ’%n oRfng HHEAORP cREIELA toSrevedtinypdglycemia. In

I'viduali zed base previous studies. The selected
the dowe ekampltgndylig n@@vntws@ inmeasedible L ipabethdddold. In one embodiment,

oner}%ggars&ltyé[:%?ﬂ Szt rg} O%%&Qh)onél £ %ﬁé"mhﬂ%ﬁ’deé’ {1 YAburst ¥ #¥ulin and then

to 1 hr, blood is drawn
deteminey (Siat the1abave rmctb@iomw stﬁhep |na‘§nalu@ﬁga% flpge jig correct to prevent

hypg@&%'h{ﬂ R s t% oﬁcestal‘?l h?ﬁ&nﬁﬁeﬂﬁ@aﬂp&pﬁ@t@%&ﬁa@e bt @@ca&@ht fo¥a particular

ketone di es, on andinsulin |evel
patientePye 05skidimthe att el frfrceml @ this ralgtippship neqdeiop pe éOO% proportional

and ﬁl&teéo n(%é?e r(}(fqgutlﬂ‘le Enrh ioR 23/ be ARSI B opthSibthi Rhe final values.

nt1 nuous subcut aneous i nsulin
Addxmnagy,m): cart #re thyl abgveaexginpledie detpranjng asdasmetsphedyle (@igee how frequently

gluéagg% e#‘aﬁ% 1}? 01% ad % WeGEGRARR Irédo 1Y B ¥a®BlifehiSV tfer ( than constant

to the sinultaneous continuous
subcut aneous i nfusion of glucagon, which counteracts
the glucose I owering effects of the
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hi gh basal dose of insulin. If during the study, it is

found that the subject's plasnma glucose begins to
wdearsgas®e and consistently falls bel ow 90 ng/ dPCows2005/022812

consecutive occasions, the dose of the cont i nuoys

admigisuasimgo slucsson sk aAminsstered prly c9-9fp\artds 8§08, ¢*0-20, 20-10, 10-1

pmw&?QPL§§mﬁ Hﬁgll in plasna gl ucose. On the other hand,
e subject's plasm qﬁycose begins to |ncrease}9 nd hod of
ri $894hor eAq wilhbo apprgciptefl hyoene oftskidl g dhg ahs vapigiens m the method o

admi@l SH‘&%O(@ 'f)fafc!ﬁ | i QEh1dtRn ! fobitAtRAHOIMNRTcY Scak ¥isd i%ekﬂmned using this
count er gﬁe I ncrease i n bl ood glucose Thus,

methodglogy. ddditarally s adll beappraciatsd by PBS ﬁﬁdsllqlgﬁ lgpfar’ratbéslﬂ?tpodology can be

modiHeB {hetéﬁn I%I %%?&ri&‘cetthmhg sbinke r&dl%ﬁﬁhtrﬁﬁ(ﬁlVﬁrElucagon to the pat1ent For
I'nsul I n-1 nduce cem a. Both e 1n

|
exangiley ctlafggincag@hcmié)ea@m‘lwt@ el deurshehesthg ﬁ%%‘ﬁ%ﬁ el ’F@%@f‘i gpd can be

1ncreta¥13% ’cfc)l REVELTEL oAk U ¥ecr@RE A BinSRs b fks, e dxatplef ©OF d¥ermine if
ucagon fornul ations and net hods of h
betteaderitel gﬁglmos@bioodﬂhw is mintaingd. Moy irhrisrpresiped By prep{skill in the art,
the ﬁﬁ@o@%dﬁlﬂgsu%% o nfl8lol VB M Ml rRdtrafbi €20 @iMublice ahd |dU§éa@Qﬁ1rements
tic or variant, or fornulations of them QOne g b
Addallosailyuélee fihpastangse ph yarous caddies c#k alsai hea BYATRIRGH HFoug the above
hypogl ycem ¢ and hypergl ycem ¢ substances for
nmﬂgggsﬁéthods and conpositions herein disclosed. EXAVPLE
10 PREVENTI NG NOCTURNAL E¥ASHDFCEM A [ 0200] This

exanpl e denﬁﬁ?ﬁ@h@m@mm@m cﬁfovme}m;@m@m ng that

a conposition, for exa uca Iucagon
varlants or FQRHHW ﬁ@ﬂﬁQ@KE%EYP@ ive in
;' ngrh u&ta bIdS Hdskbibek NP UGG @6l Uﬂbf‘ Eﬂemonstratmg that glucagon
ogI cenla i h humans Additionally, it provides a

admnmtdwbl irf eycondensei widh fesreericae ol iupstiog %1 dreizgol Wpintaining a
desn\{aﬁrﬂl(%?lt F&ﬁé R UL 'n{%fho@fals@ Bfrm&esfrﬁeranp (LY@ iMOthe optimal ratio of

noct urn ypogl ycem a, Two hours (~1800 h) q
insulifi t ©r ghicagoanur d@@étﬁﬁﬁmﬁn@r an@alltlcu U FRERE stor g e insulin-induce

h %%%g it heir normal dose of insulinto |nduce the
P opnent of nocturnal hypoglycem a via a
purfp196At 2 30igedts reppréyn thecavprieg al arﬁffsf&rl@ﬁnwd tnl'?él at approximately

170 oul%?g BN T}(‘%‘fa &inSRRkp% pdiﬁg%hén(ﬁluh do;rm n}%luﬁ@f#]rcﬂllgh' e ump based on
evel 1S en

noni tored throughout the nlg
carbablgijuiat@mtos ét @QO@Iumg@hp arp 2) isHaitipe %thﬁ |calg@s lateral side of

the {alﬁ%&l r? wfltﬁ %Eﬂn‘é %ﬁ‘\égeﬁ% ﬁﬁlg shrfle ﬁYeoéggﬁé/ ﬁﬁannﬂlﬁU@ IFfom Bﬁirb‘}umately 2200
cag an

on in can adm ni st ered
br, oy fated s o, thenebibmsal dgse ABMWMMM@IL Biapmmelzepsefs checked

R

maistaippd betwtakapprpximaéaly 169, anddaS s lmrgqg@ragjuptglgttheapasal 1nsu11n rate and,
if ng’clég rS{C%mﬁrﬁ{e s E'if‘lg’ 2 &ﬁx@&@ tfthl:g‘yla@ﬂlé s fche leQEastd Bé@(ﬁ@gmmg/dl) and

t aneous thesu prevent the bl ood
IV Iphuiadd @lellr@ketna Eluoose énstaasss apvad SUmEED; r abl e,

hy p@%% cem l 6){(@' to §§0(9hr basElRR btld%ﬁ@arﬁlges'@é q}a}vn an@ tested for plasma

determ'ne ft a mnistered is sufficient,
gludoke dige Gty eids kétenediodies ahnchgonepd mavlind el SLE8GE subjects receive two

timy salEhegu\gsugll 2P gFgét St ifduih tﬂ?&i hPBlelr OBl Pﬁlﬁ}yrle té RAduce controlled
? ect s ll

ucose | eve oes not dr op bel ow a
hypogly¢eaiin Thodugh A(tmngs Puniped $heyhigeei B0V g /dicpgongurcihe ppRasith gide of the

abd&%@n 30538 8&"%%@%4?9 a‘&%ﬂlﬁéré@ id Eﬁw‘f’&ﬁﬁl@ze@fbaﬁgdu&@%%ous studies. The

I'stere dm ni stration of
selegted dasgomthp bighént dose d}at doee not oamﬁe Suppely ¢emiig el P8 e/ dhsin each individual

mn@ Je&stratlon of a Iom1dose of glucagon, a patient
Wi TP avoi d
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hypogl ycemi a and so not devel op hypogl ycem c
unawar eness due to repeated hypogl ycem c epi sodes
woOhomwgisopr ol onged i nsulin use. EXAMPLE 12 PCT/US2005/022812
ADM NI STERI NG LOW DOSES OF G_LUCAGON TO RECQVER
HYRBIEBY CEMomp~ARRENERS Troleed is U%wt TVERt 5 eﬁ/emuﬁa apq Y& plasma
glucBse 1§)§e?er91fmehymggd M%%H‘dﬁa“ﬁ\/t@ﬁ@&ﬁfesfr&&ﬁmbﬁlds diesdnie fobdiek, Blyicagon and
screening to determne if th qo}gt ient can .ident

insulilerelneveriohd -Hiepingien Som §RUiad 200 ha Reseriercouvipg 66168‘?1%2‘51‘“ than basal

dosebcﬁI Wil Chréh A STOfcoRn0Od stbsueass ifdiEeinfidfny, ithd Slebmadgheose levels
hen adm nisters an approprj ate

of th@ ey Pubiasts doesqiot geseeass te hg)oggc?pélp %d}sﬂgn(ﬁ 66] mg)ﬁﬁg@\{?&%&s gimultaneous

contﬁlﬂ%%h@dﬁ%b’cﬁis Ynf&s@ont JT@1usaldh eicH &uﬂt&ﬁh’t@ ﬂie diltesdibwathg effects of the
hlghtgqﬁ}ucose evel from declining

s oo ol 10 Eon I s b

decréék%dtéahgé%&ﬁré}u{hlw BEOAUSO Tigh® dROD Ndofisde@ivdedoREdianse thichdidse of the
he subject’' s glucose |evel has npot dro

conthrypusciiysen eﬁ}ﬁ@p L o 48 i o PP BRI g Plggna elucose. On

the HBE BaddirARE duBjedi® 1;; 132 2RSSR beghs @'1ﬁ&@g@a{hd&{§% Iﬁblﬁ 20 6% in 1 hour,
to the patient. Through the admnlstr

a
the @sg @ﬁgﬁrgluo&g%mﬁ@wp i 1’{r4tede E) CWEB g}eylecgﬁais% in blood
gluc@i%' lqﬁﬁise Shis ¥ dBinSns@hted Blat ﬁx‘éﬂﬁ)ﬁlﬁﬁﬁﬁo@f)f DyRelY layeeit of glucagon with

W I nprove. The subject's awareness of hypagl e
insurpa Prives BEUIInISIEd GYRIBEECREOPE By aetier i ‘ih%gg fpgon can be
adnﬁmergymbgggmg@@ identify when his or her blood glucose

l'evel 1s below™a certain_ point (e.g.

[ 02{©¥ﬂ9] Var Byutse dbews meipadqlefys ope oA AP ﬁeﬁfn‘gﬁﬂoﬁg ifogmg, of glucagon
ﬁa{dd%hd'@ P AHSinRfatRRPHHUS, Bnk 0 deddiRithd dS;ﬂffrrlaDﬁl}nng and mode
can a be tested using the above met hodol 0g %/f
of delsewript gi@cagm;or@rﬁhpqqaqn r@g@g@@r vagjant; qr formulatigny of thegy, Ogp can also use
thesQ?ﬁelﬂfEQS Rf te@A Rlidbili 6fo(ﬂhér ?ny%}}c&ﬁ o Fn@MhybdIElySInaY Siilstafides for the
ogl ycem a. ADM NI STRATI ON OF
metiggd pvmmrberamsuﬁpsmo | NSULI N FOR THE CONTROL OF
DI ABETES AND PREVENTI ON £kaARREGYCEM A [ | NCLUDI NG
PATCH AND TOPI CAL CREAA}@)O([%OZ% The use of transder mal
pat ches for tHREERYIIEr GV MES i s
| nopeRe nngl{ls@ﬁrﬁpIQ Qgﬁl&ﬁtratgsa&féhﬁ&h&f RY 'déifﬁor@tratmg that a composition,
non-invasi ve and easy nethod of_ delivering gV
for gxamplseofiglusagns glaeasen Kirienis, 95 dorgyiatipnstheent: 1§ cggeewé:m enting blunt
insulif cﬁ@%del%cﬂﬁﬁl ﬂ%o?@@émﬁ he hiesls. XKORNehaltp, Q{Sp@fndEJ‘é fhethod for testing
tec the characteristics of dru
the ¢ékqtivemops W a gliprede rafataripEt ohforgulation of [yithsr afioé pggventing nocturnal
hypglgq#, }{.,g;y is typically constant and persists for a I ong
1 0

of tinme (as Ionaéas t he patch i S worn).
cha[ﬂ&‘blﬂ er i Jtviochotess(~b¥A9vhe reftereth spdardiged idimetmedl, %@Jeetﬁ receive twice

thelpﬁerﬂlaf%é‘gpm 6 Eﬁmﬁy@vel%ﬁq&t ©PhddABndl BPpRGREMALvia a first pump.

er apy, h 1ong duration flat profiles are
At 229841 thesrm¢cswe mainfodier olcthe elupagre ¥iarhwscondawd G Thablopd slucose

leveglfé {}%%rn?onﬁtgfed ?ﬁ'g@grhoﬁtehms ﬂfg‘ﬁm ad® dt@ aégf:' JF MicafinUsrdERAR. the blood

aten I cation . 43566, 1 ncor por ated
gludees &ivels kfyom drarrsieds I{yg&mbyp]emrcaktfdacwh dhepatieagen agf dnsulin can be

adnﬁllug‘tgreg neg{;&y delivery of proteins (insulin in

artlcu ar) transdermal | |nto the bl oodstream in well
under an hour i s report edXAMMRLESIL pat ent No.

5,707, 641, ﬁ@iﬁ%i@ﬁvﬂb@s@é’oF@Lﬂ@m@NTﬂﬂe
abllltytod Iver other proteins in the sane way

PREVENT LOSS OF HYPOGLYCEMIC AWARENESS
[0202] To prevent loss of hypoglycemic awareness in a subject taking insulin, one

administers to that subject more than 5 to about 16 ng/kg/min of glucagon subcutaneously to the
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and using simlar fornmulations is also recited.
A ucagon can accordingly be adm nistered in such a
wormemn4695 0208] Devel opnent of insulin patCheSPCSHBZMBMZﬂHZ
currently being pursued by Helix BioPharma, fro
subjech trptayentthg biE&casedaTahdion cnigiag &n YRdesiabls, BypoEkcgmig lgvel (e
less %@M ?Jt 1R 8at thEHsd FEMhili&eMRQALARENt, blood %lucose levels can

I's directed to the transport
be mieasugd throtighout ‘@gouséwoags ipepest msled toeeps dhat s Selifaga elucose level

doesblﬁ)':c ?)rbel J&l F%Eﬁan@ phihl 3,18k §Rant SEmBAL L HucPtesh &‘ﬁl«ﬂls%rbe used to

i pophilicity on the rate of transder mal
Optlmrzartbfp dose ¢fnglocegen edministerasato B P@H%erheaﬁ‘%}mpﬁﬁétfong?f glucagon is
chroﬁ{dr tfn%[%lf ﬁﬁ)g p{'g%lﬁlvg %dﬁﬁ%%aﬁdnﬂﬁ&hb%'d@sé%ﬁo@@&ﬁ% ppatient will avoid
or of FEROVE(r) medi at ed
hypqgémetmaaandosp (ot éewlqpu h@oalﬁepnmmnéw?nesada? tpJppeaied hypoglycemic

NddiSefRBNERSd al drugs in transdermal patches.

Emmég %ﬁ Kﬂgge e té% nol o the ability to
eff|C|entIy transport pé%%gﬁ@@ Etllansdermal Iy is proven
and i nmi nent , SrARY ow ot ORsoAGRd ol ucagon
can be delivere transdernall% hus“?rOV|d|ng some

enbodinents(ﬁOBEGOHE&ﬁﬁﬁOQ
65(13@ ed %?88%‘( Lhans g a8l 1083 6 AR31R8Hic Shitch@E can be identified by

|ce A varrety of possible Eatch structures
screamg mﬂtemrrme@fé@mabentéﬁplldwlédw < himorthee blopd glupqsg levels Bave dropped

belo%ve}oelﬁ%ﬁgof%ﬁ&grgmc[}& bice iB&11BPE Ghd then HRARisREs dhSPpropriate dose, in one

e, one can enploy two basic t
embodlmemstmndosmtsrln@mg/l@h@nf, of sliepsen sybpenePpsly @pti%éléw‘éﬁto prevent the

bloo%;g.l g&qe‘fepﬁo %U? 3 ﬂa%éil(é E l@%Qﬁﬁoj@'@@L) Q3 ucagon

es can rovi de post - prandi al
gI uegon f Bioog@}_j{cg@tlp‘@h cfan @mt @gqugb%vgrl%lls tiggpojnts to determine

that gllleuﬁlgﬂ %&J&E@I‘e@%‘% not!dfb &) DEtoSBpEkIRMic pdike ThedY¥ @RRbdufdents can

cticed using p mat’ri ces conprisin
alsocbfmuserdatq opigmigé theh emeurts 5afi alucta»g?}e sdmipisigied 1Q élgfet)%@flt j Tjrough the
drfyf] &R Sepi B&%l his or h
S eSO Bl o B AR B s o e
awatdnessmf hppdghyserota veill mapronh Jde Feiecs's awargnes of 35poglycem1a can be tested, -
as d%é?:njf)gd A0 b{é Hgtélljrﬂlﬁln%ﬁ rt]il ?&t ch R P w'h@rpﬁ@&elﬁ@ Biood BluBose level is
i X CONtar nin su or prandial insulin

bddWﬂWﬁmmament(eg,%Qnﬁwﬂi|x contalnlng gl ucagon for basal

gl u[%%ysi n reRl e%&& varifds "Bhhd 6f Cﬁ%ﬁhﬁnﬁlg a8 UGABRN methods of

forpo pran protection fromhypoglycema; « a
applmtmm ﬁadmmmatlm) mgn alhlsmﬂefstﬁrﬂ ysing thy ahews Bthpendeayit determine the optimal
dos?%,ep ac§ ne %rm@l&qmgl HCRAGRGL ToPradRfitiranpy a8 CHpﬁlnap &t gt hrefention of

cema; ¢ a matrix containing Insulin and

mmg@umagnn for basal replacenent of both insulin and

gl ucagon; ands matrices @@%@ﬁpﬁgfgconposed of 2 or
nmore sub-matrices, each sub matri x be ﬁ one of the

mat ri ces CeADMINETRAIJON. OFf GRUCAGERHTRANSPERMAY-I0an be
usedy,gs i} @yﬁh& ﬁéﬂ%{j BVEOlrPRAL PASIABHEIRE WD PREVENETSH &

insdlin matrices ort acting Insullns such as LI SPRO

( HUNMAL CE){POQBE’AIEMI(\I‘{@I@J@\TG BAT@i BINISTREIGAPEREAM] c an
The . Pang ﬂ!mshcg'ﬁw ggt]gﬁ@t fok )ihf% Selively @l thirapeutic drugs is

apptb at or at sone ti ore neal tinmes, accordi ng
inceasinglys rrloapcvoml'nqn Gftclons gpeqwdeAa poreinasHe and Sagyi rﬁetbgi pfhdelivering some

drugsntoccge ﬁl ﬁdsm—:a%? ﬁ\h(t,cﬁlﬁe Eﬁmorﬁlgne%ﬁl%en{%ﬁ{]thggplyssﬁg p@rﬁaﬂs R best known

uses of thls technology. One of the characteristics of drug delivery by transdermal patch is that the

rate of delivery is typically constant and persists for a long period of time (as long as the patch is

worn). This characteristic has proven beneficial in the area of pain management (FENTANYL) and
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applied near to nealtinmes. The tinme to onset depends
on the insulin concentration and the nature of the
woaommads on. For exanple, a sinple wet- natrixpofnmzmsmzmnz
i nsulin has slower onset than an |nsulj . e
nicofigsy Feplapgnasat Q@@@y,d]nngh}p]b lqpglurgsion Sfiat ICS5 r?d aé 4"15}115 characteristic

maké\ébtﬂg sh&GmaNShl sRitiM1d for Bk fepiaée@lenBdTdndoEn GPERcAaE.1 Jey PCT patent
absorbed than | arger clusters of insulin nolecules,

publiseien Ne Wie0 248 Hfoamcapyate AeB OF 1HFE5ai | ability from
U1 R pr MBkasRAkiRE GhtchbO 43 hisd\ kALK e"l"hé)fdel(ﬂx}ef}f e Qﬁ?ﬁtems (insulin in

nmet hods of nanagi ng the del.ivery randi al
partigeier) BerdemEy 690 U GHoNEEpIiE e 4P a8 PO 1§ FPPUFLAKU-S. Patent No.
5 709 @EP Qﬁgo%}dt&ln&réﬁﬂ Berbiie dTﬁeodbllfty ¥eaklper dthd préting inntle same way
he ‘concentration sel ected by theggstlent

and u@mmﬂ@rnfomat@ﬁwwﬂwdﬁcﬂe% r%‘BW%ﬁ sAnceIdingly b?ﬁ@’%msgefed in such a
Inangﬁratlon for which the patch is worn could be fixed.
e tch woul d not necessarily be exhausted

(x| | Develapmepicullepu e PASEY 1 SUFTR GoiBE AR Py el BioPharme,

fron} BLRAUINAHIDERSHUSEmal}S WABRI fhde B3P iR, cui‘-‘rblﬁgll 35} progress The IDEA
concentration Erandlal pat ches coul d

techhglp&SoUIRANYE ®) h%dlﬁ?é’teé fio the taBsPATL| og %\I;%Frr‘rﬁg Xu‘la'es such as peptides,

acro@sct‘ﬁg ﬁghﬁgbatn(i’ert 1 Eur@ BGtRkrated the 8RO by EbiBEiRar &atli i and'ﬁhﬁphlhclty on the
patch woul d not necessarily be exhausted on ren& ]

ratejof ganslermelotAnenogta 48 of Bermpation (GBRCBIHIEAT SN TRIEJIgoRpre o less

lipo bilifc LdSanded Qr%]ectﬁély?&o&ihtﬁé TEANSPEROME@ Ridiliated @aﬁeﬁhﬁ(ﬁl (black line
ontalnin I Xe oses of insulin could be_used.

The
and hulleinit Grge %glﬂetsaregl@pqnt e ﬁgrggl@r,c;fqb dr,g&s( @Hrap%de%patphaqsi ]Eﬁ.gérdless of the

tec 910%3’9 Y i) Q{)neﬂfﬁﬁﬁtlﬁ %nsﬁ&t btstRbd tré‘r@ﬂérﬁﬁal‘l}hf% prosds #Af imminent. In
yp ycem a. Such a patch would be sub tanti al

gl
panmhaumtbdnwhnr@%slmagaﬁ daphie dglfvereds tf?lﬁ %P&"Vbdéng some
embfoﬁﬁ)t{é ts! Eresdd iREHSTRRCA LB Moticdd Bsitl BRbiénal Patetlel And similar
use as a variable insulin concentration
(hW@approprlate to the anount of .carbohydrate consuned),

has [0209 Eer YA @a?fegl Shosdivlé pits arefled ahdRHicad @nYétenipliyed, with the
nnre than one hour), is renoved or deactjvated a

te
spedifisceyle bakestprtacestding teethq eaifiemay 9f yse Esnged \ﬁélé‘?i‘a%‘lpﬁ?nﬁn%can employ
mo%%% %%SCQ e 1‘Fﬁﬁﬂ MatRdof fof Qﬁsaﬂfﬁsﬂlﬁﬁgﬁﬁcehﬁﬂﬂ’laﬂﬂﬁle Hetiprandial insulin
tines. Prand |aa§% ucagon patches L- for orofecti
replagspichte §lusagamenatohesiag be forgpl @P%rﬂﬁ%‘ﬂé’x‘j glupgggn for protection
ﬁoﬁfhé/gé%l%aﬁl (jl”gla lbehsglc %ﬁf:e%’oﬁ‘ GedlReibE. Tﬁi@héj efn¥odiine@N BRt invention can be

The rate of onset iIs h
prad@t@ummhmmcegyompreslrtgdmg@mapq{s ioh thesg bqswéy@sifdtga‘otﬂgether in the

samlé%?a% %eﬁaﬁ?elﬂ%ltsﬂﬁ Shaficet he formul ation used. For

-matrix of glucagon woul d be
exp@em}d t dhhavibe efolbll“@%pat@}hg‘@fﬂﬁ%aw g!s‘ifelagbﬁlep%fﬁ‘ifﬁe of some
ated according to the techniques described in

em]{?%@%bat ent No. 5 707,641 . [0215] In one embodinent,

t hee gl ucag:atnnxwamt@lhlngsnsuhm@t paseltiesylin erplapeeneak out put

of glucagon is rea I: weehn,g and 5

hou?s af F BFTLSoREIRLE f%ﬁﬁiqﬁﬁgﬁhgf%ﬁh$§£applFﬁd at

meabt i mesma&rheoﬂaiﬁimgtglwﬁgogIfmrdaagxbgﬂucagom teplapatesh wi | | be

an anount sufficient el.iver, to

amolint  edfRUL capfpinfmg & ?gé’ntf?{é’ﬂméx@glag’&rf Ealﬁé%eﬁ]nom ﬁg’oél yoernia;

evep nor g sl haking indidit @orrygdﬂdgvl fisilin xraf)lacgalrmnagxdrglucagon for post-

adm ni st ered subcuta 0216] A nunber of

dlffereanB%ﬂ§ﬁ”?$ﬁ§ EWP e@ﬁh be used. These

i nclude: ; nadi@h@bhitomn§ulih Ahd gludagsh fgibasalbdplacament ofBdth insulin and

of sub-matrices in a single conpartnent; ¢ a patch

cont ai ni B§caoBrandpr e separate conpartnents each

containing its own matrix or set of sub-natrices, the

pat ch being activated or deactivated as a single unit;

and  a patch containing 2 nore separate and

i ndependent conpartnments, eakh containing its own

matri x or set of sub-matrices, in which each

conpartnent is independently activated and

deact i vat ed.



[0217] Oher patch configurations can be enployed, and

practice of the invention is not Iim'ted to the
woandsioguvat i ons descri bed above. A Insulin PCT/US2005/022812

Admi ni stered Transder mal | j;[D%jncl udi ng Patch and

Topi cal m@frisanivhich yre |Cﬁ@msp£¥ PF TAOTS S BHTIqSaFRE R YRR being one

[ I ncl udi | Crean] and by

Subcut ar?gglﬁs f&gse%??g%@mé)g?& In this exarrpl e only

pr 49%dithl i Henidal wewa@b@wﬂ ad anligmaliisio apach.

adnaﬂ. ]Zt ergg B)ﬁn&!ﬂar}%ﬁﬁ MRbLtriR&d Clhort TAéthgCARuiRR such as LISPRO
chiéved in a varie

i ncl udi f
UMM, EPART OYOVP UGG GLIaLISAEI (VRIS sastbe e Thé prandil
1nsuH1§ S}a&& i& icgl%l ﬁpﬁ@d‘]&% LIl thhd gbf&r%e&lﬁ%e%%dr@iﬁg? to Mpldlty of

In and the ot her containi ng uca%h

°nse¢ iA pl)an@lslemwﬂln @2tsh mhich nit}améﬁs dhsriiag 19 angetcal be used so that the patch is

appl?eﬁ I;[;Qﬁ.rt[) HEQIB s. HEHHOY SsE cféﬁen'd@ Sitirle rhsﬁﬂdcdnb&m@ﬁ&ﬁzfnd the nature of
containing g ucagon bot h conpartnents being act i vat ed

the farroblafaciareaanale. 9i sirule FReweEk pf mawa hep FpWeissgfihap g nsulin patch

forrrﬁx%{ee%h %Ecﬁdlﬂgi&ﬁ%s PAiSft Noa, 769 gzﬂa MddBRtid inbul@d WAliabefadter and be more

a) contalning insulin and the other
eaSlh’o atpsarbad ribary llareagelpsters aefh inseline Anadgeules nbf‘é;??ﬁ%ﬁlf’leﬁlé?rn élze impacts
bloavﬁﬂgﬁ &Hﬁé\%déﬁltaf ahed and deacti vat ed. Basal | nsul in

Ivered pare eraIIy as described in
. AD213by s Abwubernsdiffering retipdsnd msnaging a gelafélfy (PT @randlal insulin can

be uhE%e%l o eigrﬁfﬁ @ECW 2 CordetFRALENEE be hifedOBLfixed perlods of time,

[ 'S used If different matric
and dliccconsattation wlshied vie thetmatiens syoulladepenst orate AR o Sarvpgfpte caten.

The@u?rﬂ%g i {V}HCH lind ‘Béték? isSCRBm PR uldSEfixddl ThOPatbh Mol At necessarily be
I n onset ucagon onset is not matched, then
ethtetwd remnvyal,cign 1tb@u1¢s@e@ver[@ﬂ1@1] coPpenEHRen TFQUEReH S 16 As another
exalP}ralle r@llrg %ﬂ?eitn'&p o (}Lén)dlaﬁﬁzg&ﬁs béndlﬁeeé?np@é@ a8 Eflowa Cthe Yl%&ﬁe patch is

times (or preferably with
worotheviiod accosling te threahquinhefsprbobyisste btem dir pateh Hgul @phnesessarily be

exhausped on% 58S Al c&hﬁ d3R/Fa ﬁke@%onc'eﬁtra%ofl knt&hout its use

rat b I's used user renobves th
pat [@hléﬂf te msangbqnemjnlﬁep, qnﬁagl W@m‘pw fixed dosep gf insulin could be

use@ TR g&vagtfa C&, atggltf-\égﬁﬁgtﬁ‘ig legﬁ %ttﬁé;ti failufe t8 rat@dve athBdoes not of 1tself carry

concentra |on used hen the user renoves
the psi{ afthypéglywems. Smd@cpapyb oy kil ‘t@fsubqtqapﬁallyt W@L@@Flpy T v\?‘)eaé]ﬁ the rate of

mﬁxsmn w%u}%l o081 6L &R dénﬁ)gdmleﬂt ARG SR s patchl ds&?ﬂas a variable
concentrations are use I'n such an enbodi nment

lnsﬂlmumnmog Kappeoguizte i pingens oEeprapidpie cppEEds b%f weﬂhfapld onset

o k& i d length of

(pre& dgbl% e dtlaté) s rngtﬁﬁs'ﬂ) g P}%EQF% ﬂ%u? fs r@rg(lpvr?g 'o{) geiagtlﬁ]\ﬁgzﬁ élﬂ:er a fixed length o

timd @pefeably (ﬁ'o&&lpﬁtW«fe@ZZ@}l | hq)utsh prgd @i@a:ﬁ?ﬂ & (o1gest Jenger ghan one hour before)

a}a%gsld F]fafl@l'glg%l% go% 90%3 fp‘i’:h@a ?ﬂrﬁéaﬂ{rﬁg ok 5%%%%!61‘1%116(1 time after

or 1 ndependently
the achluateding tn”rbarapm p&gns@assogeteé wigh Mtch(‘ﬁ@ rg}apg«ppsetdf determined
aobieeh ! e th tt@nﬂh@a%ﬁlﬁﬁd F 1
s L N A
a smie wetnparit neglndagorowbeil i ngeb‘@d lto have plagreaionget s g|glysagon patch
a L uc l§79ﬁ§4qt tinmes
e R0, R AR TR pepi By
act [ozas]u ng Ih lvee pmbortinert, the ghargorrmatch iy gonsisic qﬁie@rtjﬂat peak output of
J Qi Athisdbatch is applied at
glu&aﬁo? }f o5 eci: %ngglg 61&{}%31(3?{%%19 3%%% ‘r5 Ihi&rl]rg ggeerngpl i acisabg c és applied a
meﬂﬂﬂiﬁﬂ ﬂ“hﬂamtmt ofglumsgnh in dweoa@b mlhbwmﬁgl%a@afﬁcienwldﬂhver to the patient
: ! d h?d brefedbiy! 8-16Qfg/ke/min. of
an ?ﬁmﬁ% e?uwa?e% 1?@1 ﬁﬂ%’/ﬁ on”pa(ra?drrea%t S cohrteal nlwng th eg gmin. o
glupargamddrmhlsterrsluhbmtaamslgl ucagon in separate sub-matrices
within the sane conpartnent, each conpartnent being
separately activated at rreal times and deactivated at
sone tine after the meal, tA& tine of activation being
proportional to




t he amobunt of carbohydrate consunmed. [0222] On
begi nning a neal (or at sonme tine up to an hour before
\Vohamnmam}, the patient activates one of thesePpTamdMaM2mn2
artnments pulling away a h rnetli Iasf
sea\ 216kt vveérﬁlulnh@ Oééltf FnERHEPRCARSILRIONT CanePe sl fge ug‘h
I nigti at GSa %\ﬁ @orﬁilﬁﬂ &b B natrA o 8dt @Psudimdthi®s i Sdthgdlcotpdriment;
glucagon t sone ater time, a period in direct
proportmqnwh@mﬁhemaﬁ@UﬁDﬁﬁ*mﬁﬁﬁQﬂﬁvdﬁﬁméeﬂéW@WmnWHés°Wnnm“m
prandi al or §&4'IPAL! s i ?cﬂ%gﬁlg 3tiRGteli 6r @bactBMicl 8P 8841OGhit; and
the barrJ &r use to dctivate tRe conpartnment or the
toteal r ermichlcomfining dtmarosmparrtermph indepepfent RaMRATECHE, qapfpcontaining
pat ch] . t-g tE)%vnlnq %ﬁi lnnsef & s[ﬁylnﬁ‘tﬁcgp it Which %adh%Htphﬁnent is independently
sub- mat r'°x ortacting Insdlin, and the patch is
desi gnedactﬁ\(atedraaqbd@cmgét The gl ucagon formulation in
gl ns fdic& éﬂh@ﬁt% ti ¢
oA o DR SptpfiO, SR8 PSR e RROHSenton s no
lmnhdur$ea&ﬁgmaammmWanb®hm@k the conpartnment, hence

A. uﬂn g%wpmgérg& 'i" Tap emltaﬂm IQXIH&%J! f‘&@r{TAna 'I%Elcglr@eamt

pTupl at orine S GeSCFI Ded In
13 @ i. 3G : iy ? L 2
devi ce C aII r nDre than 3 neals a day nay
easily Vg“b Eancous CtlogI | ow ng for nore than 3 prandi al

cor{pzus| e nisthisleraragie ethly gran@tah ipsulio piybptndéad tglucagen are administered by

tranf(ﬁs chl bel? "[%%oc\ér? be 'flcl?l%zvpd g% gétg g {Egl)lldlg? U@Qfslé g d%le matrix of

separa t ed)
gluopgca:n ﬁhdalinspiat adhmxed | (6i) ase af nesimg¢ |Cvmp%‘mmd |V\nﬁn‘tW0 $upematrices, one
con% nll,ﬂ;g a%lﬂln g S&zﬂon’?‘g[ ﬁlg%agﬁr?p(zﬁ)aﬁsg de %Séﬁhglé‘ pﬁ&g containing two

compﬁlﬂiﬁﬁfm dﬁmdnyalmng lnméinenid shecbtlbe @othiviag gb,tcago@;glz):ﬂ} compartments being

L d L mpartmen
T
in ahameary paeharoat eoﬁtammgrmmnt ad theetfeorcomaivimlz glnesgor, reacty patch or

di era
com‘gg%?nt %glp!g I;{lqe%engeé*t af;]tlev(j p:g a?fd dga]cﬁ%rce%bghﬁ} mgtllltﬁctﬁggﬂzereyiﬁrent Iy

ace pasal 1 nsu V\D rn
as fetribdd Mobkangeflok.e blyesubgutarepitsamgcj:)lon Tifea jlprggciing (jesaln such as

GL&ﬁéHﬁg graﬂ{ThéEﬁ\Ih"Ec Y Inte aeb L?g%l{ngﬁt Meﬁ:llaﬁ gﬁ osntRJieccl) A ld}ﬁ’é?erny matrices are

use€ W dchiete tB desimed pharmﬁco@inaturagtdlm (naﬁind Qo or (m) ¢an by used If the timing of

suffi |en u n over
e R R G A A
ef f peiojof [mi chis dlustgatlpe etanqild, aretfod(ii) Aygyedd yesdnTlze user activates the

t the d d |n Artic
pratrtgﬁ T%E-Iaﬁ @eglﬁgtﬁsn ?o\f PFe Fbl¥ agoﬁl oneul%cﬁl{ bgflé{ c‘ﬂ&é‘g}h&g Fthereby activating
boti@§ubtindtriced bf the smttnﬁeolfde‘ixbd/emod:mratuha)apdltw emd, thwsammmes the patch
afteg S?géé?%ig @%‘}%ylﬁga?%flérfhzn 5 30 g‘lénlf géfnz:art}l?oh%rate wgested If a variable

Tucagon;
conb&ir@tidrhgichGs ﬂ&dn’@étkg]k ket remmsi tHeqatch rnfttvefixadymripd ef time, typically

8-16 n /m an t h
e
embodfhént, th@ R0k df glaekvnnidstidstedd ciobe @wxeaydeyithathgragwtielr of insulin

ampunt of gl ucagon can be present when 3-20 Units of

admRsifnare to be applied ln one hour Alternatlvely,
t he (i ame malimdmiafsteedd Teagdmm v ad Bomcsd Cre

t he unt of_ .i nsul o ‘e '
I nh Hﬁgﬁl on 1[1 |tlﬂ% F)ﬁl&}plh gbgﬁl H%‘ulrillsr/l,ag é‘&l%{a Jdﬁ'gn pc%(red transdermally.
TwSldhfe'td’mgby@és] of [pBX2R2 o iddepenbiénsly extaatpd @,mpaﬂmuits)rq:am be employed. One patch

delivere i nhal ati.on SCr . :
(o PR T O SO D TR Ty SRR e SRR 2 24 by period. A single
patél @ dbraparinizat) lcoitaifi@l buthrtle gromba lindobn mgi giecta?gvrein&dparate sub-matrices

parenterally), or all insulins used can be delivered

by i nhal ati on. The patient adm ni sters an anmount of

insulin appropriate to his -8 her neal by inhal ation

(in one or nore actuations). The patient can




optionally increase the insulin after a neal as

appropriate. [0227] The glucagon is adm ni stered by
woatwhoade descri bed in Exanpl e 13. A.i. The pat eoT(US2005/022812

set of glucagon conpartnents in a unitary patch) is
withermsed ¢ilmeel anpoorriats te Renyingithel Prepdialpatol Korgetiyaging the prandial compartment)

OPAL M ead ivated at nealtines. The patch is

at«%gS| ééﬁ% cﬁa@%@§§OM/onset so that the glucagon is

onl wzzm eseht onenermbpirpsy YAt devics CoBARING QWL sperdanily actuable

com arﬁgéﬁﬁsz;s ugedCorR@bHinin ? odQT B! which ﬁ%@ﬁva%f&raﬁplﬁﬁhﬁﬁand left active
enoved. 1he residua

 ucagon in the body_ be
for 24 jfofuscinsitbe etbergr Qmpelrémg#moei@mlwh? PiSRAiRly BT gcbinsgeon in separate
sub-h n‘E{08§ RethiE WY § B&hhfheRl edctP cbﬂﬁirﬁlien{ @R8] sehdtatel eac1:1va’ced at

ment, as described hérein | ucagon 1 n t
meafies land éeaatl‘{'a@dglt saed e gty éfei—‘gawl (tee ’@me phffixaios peing Propomonal to
the&héﬁ%ﬂ?t% %ﬁe Rty then, in some enmbodi nents, be
or a shorter tinme while still ensuring that th
pr d023 i on Oafbegireiagia wpaltoret prsesi e 1912t Berg bRforesthe meal),the patient
actlparcne;gv trj;g %ﬁthg%eﬂ’rﬁﬂlaﬁ) %rh&gtnﬁflts Ze. ? bl}%flﬁlg alv@¢ 8 Qbrnleflc ﬁl’déﬁc"h@ﬂ between

e user can apply the gluca%?n by nean
the pftcla and Akes sinlal premwlchnn@hte%&estrmiﬁrm nfustog of the insulin and

glucta%&n a¢ gc{nigailatep ?1{219 h réeﬁ@d ﬁ‘xrﬁ-i’tlé&tpr(ﬁﬂi'ﬂo‘ﬂ% 83 tardo Bt cArB@SHirate taken, the

['ucagon admi ni st ered
pramslish cermpanasokis yﬂe@awt@e[eﬁdbﬁ Wpléflég the bemiicpbigH te praIVRE g&rﬁf’mpartmem
or t]%@t%ta LIL R c&xﬁpa?ﬂﬁ%ﬁ %n? fh% ol S%e ditfjetnd 1El§iiﬁhtf&%1ulatlon in the
tlon used 1'n a patch but perform’essenti al
insuflin euls-enatrixf is soart wting Wvelin, ghdi g geish isdesignethios rapid ePSan The glucagon
fon%*lét?onwﬁ'y gldcg%ogayubqgatﬂ)gvl@rﬁe%%?\%u% trQacﬁ n&ﬁ%i@u@&n@eﬁ@a‘uons in the
on-in osones or T to prevent
bloctdsEeasulgﬁpslvgﬁndf ang Bueunry efiercactjyatign ehthe ﬁ‘?.m nig AENCE E@M@i%g’mtecnon
frorF B%%)é?" rfﬁQ' il ¥ pd)aﬁnal!e:k‘ﬁrlﬂ bt e &Q;T@ aﬁ'd@stcﬁﬁ&ﬂn Basgnt e3.alil y

n accor Exanple . Ai, the patient’
i nsiR23 nedusn altemative emhodimening eméﬁry é@menw@ﬁfr allqvenfor more than 3

meagzg dgir lfr?a?gé%%bj Be ?ﬁﬁgeﬁ' t BioGthebir RRLE thaR'S HlESEAI d8farklents. In an

or set of glucagon
alteu@nmmhvénnueg;t, iag dq;cm}n:dtabqu gp]@hcjlah dzugsmpay s antpiged igdotally separate

(an® {ﬁd%eeﬁtpk%ﬂ%e&uﬁ% gﬁn&iﬁl CF{“T& gﬁ%ﬁéﬁlm tednbbBmast iy ﬁltaﬁ‘&ial patch may

esigned to have sio
congisigE sgpagte nkidin and elugaggc agnwrm@n@ 9 thapeash &y be ﬁld?le»‘Qdenﬂy activated

mmggg%vagiefflca0|ous quantity after 2 hours. The patch
rnfor 4 hours before being renoved, the residua
gI u[ﬂagﬁﬁn i Mt bmitdyo d deviesi n@n@uﬁrfgl cieprptet @nér didepradently  controlled
cong}a%?erég ho? nns(lfrp {HS%‘%?QJ[“ c%&l@h@ve()?vs% arhtd %oﬁlﬁ'ﬂﬁﬂeﬁ%dotﬁ%ﬂ 16kl insulin, 3

n one |nen descri bed
for bmnéammm,eang Buioayandial glugagen aap sl petcl i gaignetioirpgece basal insulin

(wm%n lfgragff) ri"lf)\gl‘g b%for% %gihg & ngl aﬁé‘g&ﬂ%n uléhemgﬁ‘tbg han?ﬁ)isu‘hﬁ &Hitable for

or a s still ensuring t
trartsﬂmfmplr ddlizetyi The bﬁShbmdléuil toympptimeniotiyf e opfiogieliy @ﬁmql% an amount of

glu alrggr\xl a(a%?)%eg\()? [ o 361k n_glz aﬁtﬁglelﬂ% El%glyq;asag oRicAeH B§er [egc%%]hour period.

ernative e ser ‘may apply t
Thig woclddove thy benefisial cfEctaf providing eratestion frem ﬂwpmcelnlaaler%ghout the day

y ransdernal patch. The fornulation of
m“éﬂgﬁkgh%fm% ﬁe "differ fromthe fornulation used in a

pat (m2sjut pﬁrefamongt G ghismganaif Ithe raih cemheat emeunt Sficigy dp deliver to
thegp HGRF9Q arﬁo%nta?({)ﬂl\meﬁ & S}ﬁrel fflaf E /mﬁlt oﬁﬁ%c@c@neously administered

vant ageous encapsulate t agon In osomnes .
glucagod, wals&arﬁ@wm(m Yhat ¢-20r regfleermint, hted @r@a@%emﬁ@ 8rl¢ingfke/min. of
glu%%m}l t’@re%c‘te A C?ﬁgkg If)gg&%brpgan Rl Blaegé?llt B b ¥nan!8-3 UREWriMulin are to be

administered. For example a greater amount of glucagon can be present when 3-20 Units of insulin

-54-



[0233] In this exanple, the patient's insulin needs
are adm ni stered by punp as described in Exanple 2.
wohesghwoagon i s adm ni stered by patch as descPprCbasg2008/022812
Exanpl e 13. A i. The patch (or set of g{éca on. dless of
are todrRPlicAEh pae RANT-a ALSTAHEL: 1ha 6R) PNk P SURELN 1SETISHY regardiess ©
meﬁ&hﬂnﬁﬁﬁu&he patch or (sub conpartment) is activated
nealtlnes he ochh |s deS|oned to havejﬁlow

bOdMZQ(ﬂ ef fd Q}ﬂg ' &Hﬁplg u ﬁﬁﬁliﬂ ¥s @El‘i\%i:edzbil1 Qﬁlﬁaﬁatloﬁ hes ﬂﬁﬁdﬁlbed above.
is worn for 4 hours before bei ng renov the

du
Inhaggitioes sggobe thnmefe fos delyepiertglysht Prefigin GV gl Belg deivered

pareﬁf%e&'il?)c Etaqpmglﬂﬁighmdggtgi)é’ GBit8d BY RhalhthR. Tmpﬂtléﬁdidﬁﬁﬁdt@d an amount
ours. [0234] In_one enbodinent, the

of insplin ¢nerqpairieHo his oa heighgpl B (MhAlgtion G aRfol peae QCtg"?tlaa‘csgﬁfeé&mm can
optlglaﬁg ?n@ﬂ-:gge the H@ulﬁ%ﬁ&rh 1Y ad @Eapﬁzﬁe worn for a shorter

e still ensuring t. the prq%ectlﬁ ffoqd gA- Th
by [ﬂh’?é(] rodithe ebrw@oa d%g@ﬁlﬂw@%rbyv%@das agribe én Yo'y egit- the
patcﬂgglj sgfjofogluc% goh Jb%ﬁﬁneﬂt@%ﬁmth@ paRhpiks asdhad tthﬁe skin, and the patch or

the User may a the gl.uc
oo e ettt el o881 1, A0S ZLUCaTOR DY IERNS, o e

glucg%(?nf ﬁl?r?ﬁéselﬁ% &2 bodP & ERESSuR bhRBtyOifte D GBurd. THeQRtEh id@yorn for 4

fornul ation used in_a

houpéaefom bringasmevedi G royidpy glusages i e @?qy&i?lng\ﬂﬂgﬁle& & Eﬁ%jﬁ protection
frorh ﬁ}gﬁglg]: alfac!té@e{r%‘g: rk nje@be?lo%‘i'l—ﬂ HouRRY be advant ageous to

ucagon in |iposome

TRANETAERONES P9 el dmeiheidotTHEed FERg M SeBRRdRy I BEEhS @ long
acu%@}&%ﬁﬂ g}g)d{n%fw %1u@&09j Qﬁé’%\fhg@dyll ﬂl{l‘%—% Elﬁ%?ﬁ%%ﬁb&dlﬂaénts, be worn for a
chotietSio WhERI PR BENFRO ROHSBOABETES! e PR BNeRe s provided

I NCLUDI NG PULMONARY, BUCCAL, NASAL AND

Ovegl%%%ﬁ FISZSG] A nunber of dry powder_inhal ation

t ecl@B ogi é@ aaptberc embasimenys A wen émoprRbnithe glvesegn; gmeans of 2
trar[%e%gél%gaﬁl %%h( 2{(‘)8 snlnﬁQEII fo aﬂ?ﬁlrs@e?ﬁ&ltﬂa% (aﬂhﬁb@{t%ﬁﬂfalent to at least

e

r mes Lil AR, I nsulin _Techposphere
abo\Brih( hqg/hg{’;rng@)f gl@ﬁgpnm@mg@ﬁe@ supsatarsoudy cyhbee 1nlstered through the

creﬁ? ﬂ% IM%)B RedRn @@féalq%yﬂ GifrSr £ the driiRkibi Gsell EHSAJIBdtdh but perform
e pu nmonary alveoli, where it may be absorb
essintiplly thieants| farsgiont'Whearglucage igiedspipisteied i sy, 1 pay B?l%d"amageous to
7 Qer® TR supply of gl
ol AL 1 e 5 LA B, f
dryimgion thtiskinjapd fedieing bipeveil#illyt o be overcome to enabl e

c. aerpsala Hﬂeedrallé&Lgel'Very were: |ow system
eff|C|ency oaval labiTity); |ow drug nmass

i nhER3li on Ip (ﬁccordq;lgq i) Exagrpép pdehk throRtegt's indulin needs are met by
parér?%gloa%ﬁﬁﬂlgfak Lrl Yrhe f%ggdn 19&%&%&%&‘3\:@ patdhCds PesdriBed in Example 13.A1.

I cl ency I 0-a lability). B|oava|Iab|I|ty q§§} 3
Theppitahe(pi $eyyofegiucapen epaeRBEntATa iy Paichds pitashed tafhesskinpgd the patch

or (?%Sc% ﬁ‘g‘éﬁrﬁgﬂty d vhﬁé@ %ﬁ?e%%}ﬁf pafch & HEiPRRAAThdVeSIo®Y @kt so that the

veol rat on the nature of the drug
glubrgbm i mﬁbnprm;est mrtb@lbOdWm wtficawousrquentise pitey 2domrsy Epgpptch 18 worn for 4

ho@%‘gelf&le Ibé(lné ﬁaﬂﬁ)@&f’ tﬁel}gsnﬂai\/é?@agon hl® ﬂ% ?Béﬁﬁg budtididrt tprbde protection
h~al nost regardl ess of drug in
fronpdlegctglwnmlamgab‘smqwﬁé peeesthaiiZcahowsy obl ems (and
sol bﬂns) I?ﬁogﬁg gh‘@g@gxgw Lhadghiey %feﬂﬂ tﬁéqélﬂéaﬁéh # e patch is a long

Si ar to el Ivering gl ucagon
actipig|glcagon Se. g riedihdtedelehabon).cFhy pafth may tep e oen 197 # ghortestime while still

ens@(ﬁtﬁ%fhgﬂm Sr {egtlocﬂ okcf%ﬁl 1 REHHBGEREE 18 GRYvRIRd biidf @he required period
I ment provides dry powdered
of%éﬂmumatlons prepared by adm xi ng insulin and
gl ucagon. The use of inhalers for delivering insulin
is primarily ainmed at supplying rapid insulins for
prandi al purposes. Long act-Phg




insulins can be delivered by inhalation if desired.
[0238] Sone enbodi nents can be practiced using
wonbmwles®ei N a nunber of ways, including wth PaTwiS2W5/022812
and gl ucagon in separate inhalers; with |n n % ¢
gl U¥Edbn aErAnedEmpve OGNt HeiUseri PRYARP)Y) %S@Fagc’w Y fpcans ot a
transAertHARLre il BRE  actsRE@1a8Y td DirdcERal paeh] TH ferehlgilon 6ﬁ@01ﬂa cream can
are adm ni stered separately; and wth du %hanb
differ fffpan ghesformplgiioncsed i @ naeh P@’If%’égeé??n%fr‘{é( ¢ same function. When

glucé’éii)m 1@ ' aﬁ trﬁﬁs%ge@ iTelid QREOH Thay- beBﬁ‘&»@h'ﬁ%oﬂé’ andhapsuldih éeeglticagon in
contain rap i 'd acting insuli t hey

typic
liposgmssiot EBAESEEROMEé%W%Vﬁlﬁtth‘? BlycAsPh fﬁﬂ’mmﬁr"é)tﬁ? in ppgreducing
bi @ﬁfb y of basal insulin. A separate punp or chanber
108 a'%g/rprowded i f both prandial and basal insulins
D. aréxﬂ@lﬁémHEuL%E%éamﬁy i nhal ation. A Insulin

Ad %ﬁbft er duhy ek ,ahd Qhkidn S Ghsdh NgedSUArBRIAMiNIstered by pump as
Buccal . Nasal and Sublingual] [0239] The€E¥ thetic

descpibed @&aMﬁﬂnTlﬁtgémﬁg@ag mipig mi iy p@rglil #fle n@@@p@z A.i. The
patch g&%\ﬁt FMRYSon! dBhBElhHASinal uﬁa@%&ﬁﬁs'a&é@kd Q)f th@ lehl Bhd ﬁle patch or

m ni stered at bedtime. Al ternatively,
(subt compentrnentlss eptivelsd asmprltimesy ghq paichqls degned F%Pavﬁélﬂwo"nset so that the
glucg%(ﬁvf g@lPI 2ré§@d‘c iy tﬂ@'b@@}?’ & efﬁ@d'cioﬂ Xuaﬁflty?a@ceﬂm héu. ¥ patch is worn for 4
a

be beneficial or desirable fo
houttsbpforedoeingnismovsd.ethe teﬁéu% glgacon gutae pedybgmg seificight tg provide protection

frorﬁﬂﬁ%@??ce‘ﬂ‘ﬁa LiePBR égtd{re&%rﬁ)@ 8f H3Yowkor exanple, at

mes 1 n ad ion to bedtine. Because there is
sl i[6%] del Byoreapmhoditienhlet gupgomrinhe 8ash et ope aptng glycagon (e.g

1odlﬁ'4teda%lg g"i‘h&f beﬁé{‘ltnays BlcH Mk GRIAE Bt AbHANINORRilE QPedsihg that the
cut neous [1very, the user will adm nister _his

proteatian afferded bysthe mﬁdlﬁechg}waé%ﬁ Proxsisd O e eIWredprriof Qtite e“shourS
bef[@f ] eat % attdfnallOESBJAlRenb ¥h 2GR Mb Hlajgﬁﬁl}l' e gﬂlﬁ:ﬁglﬁzﬁﬂﬂ means of a

50 units (assumng a bloavall |%y
tranabpnad xiean Bhigh 208gsinglarly g a|tapsdsnaie groppkation @f such a cream
40k dTH% A3k M &@en‘ﬁ the lsiiBd ﬁﬁbtﬁm When
maﬂcﬁﬁ@r ﬁ}%ﬂlegﬁm&égl% e éia @ﬁer s L 58%%6 3 6 €0,
gludagomns %Bimmstsmdl B, 850 ovaszs §) mejt b@, |aﬁan&eeCtué i@ PFARFHYY ﬂEFs %‘acagon n
lipo RERTESEMY ALk thlcaddn R 8RshePse®E kin and reducing
ses on each actuation. \Wichever type i's used, it
biogyvaebfiy.desi rabl e to administer the insulin in nultlple
actuations. By so doing, gkhemiatjsent can tailor his
i nt ake according to the anount of carbohxgrate he

aetualIQod@mﬁmﬂﬁﬂUWE@NQF@WH@A@ﬂgﬁﬁﬁNﬂ ALY Y s
to eaty % QL %)F%%%EqﬁasmPREVEN@iGN bF
begi nirng t Furthermore, the nore actuation

HPOGINEEIHA HN@LEDIN‘E & UIIWNMY BH@C%I NAPAL KD SUBL]NGUAL]
cor g% 0 n di nﬁm%%? of 51'2 r%b@t?ér ihilaYatibh SRR Bid dutiédtty i 1n development

bec at1on nistration tends to vary fr
1nclacht1g1atturadllgmfsoA§Bti@ai[ﬂh@h Theregtewres't Bxpibera®e thlierines and EN Lilly’s ATR,

Insﬂ.\%l Te%ﬁ{og%ﬂ?eﬁ )5 1?”]( ﬁatf/ﬂ%)n anpAex%E&@st Qidrlgls&foﬁl%est Aerb@%24 Wiethods and

reve ycem a associ ated with using inhal ed
dewcnsﬁdr |dn1ﬂferlomrt§131@m0r the gulengus efveoli.arkeroit Heayrbs abpereed into the blood

stre%%t i gescﬂbéli' HGRYOPaidR 'ilgsk & 9975848'5@@31t 525761@' de)%t @@7@973 5,672,581;

ose equi val ent of nore 9
5 6@116@1 G048 ; auddism5e386.cthet rin u@fﬁculﬁeﬁathaft h%sin Oobft méfé‘%Pme to enable

aer%gf#l?‘l crgm 9(911 f ide %Qx@ folaﬁ 5@@1%' effididhcf ?’cﬁo%ﬂit@eﬁm drug mass per

eren ers for eac pe of insulin and for
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Adm ni stered Parenterally [0242] In accordance with

Exanple 1. A i, the patient adm nisters his basal and

prandi al insulin parenteral$§. Because the risk of

hypogl yceni a associated with using LI SPRO insulin

typically occurs between 2 and 5 hours after eating,

the glucagon inhaler is used to admnister a s.c.



dose equivalent of 6 to 16 ng/kg/mn. (i.e., an anount
through inhalation to get the sane effect on bl ood

wghuwowevas t hough 6-16 ng/ kg/ min. of gl ucagonPCT/US2005/022812
adm ni st ered subcut aneously) between hours 2 an

admingsitdresiiio e alveelilratiier thay erethe aatsg of (e dalg&s%@ﬁ@allﬁffrﬁg AGsp the drug
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wﬁ%rtec? rfo&uiaﬁoﬁ)s B&H:!r@d bgnédinﬁﬁné hgsuRRtah® NYlucagHH. NMitist @& Sof inhalers for
gl ucagon i nhal er 2 hours after eating Fﬁ
deliveging mSSl!TmS @rlﬁﬂ@qu‘d #tlsmhan%@éﬂwh%@épﬁaﬁ 8l Ryppoggs- Long acting
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d [ d [ b
R e
lnhapzlatmeudmlrmsﬁratmstghdsrto pmcfcmm a@wtlfm.u kd m@ﬁomyn@ m&m&o%tuatlon delivery
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one can use a glucagon formnmulation wth del ayed onset.

I n one enbodi nent, the formulati on of gl ucagon has
woabds/oa4adel ayed rel ease and an extended rel easeCtaISgN05/022812
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mﬁ&ﬁﬁ%%led gl ucagon. G ven the |l onger action of the
C. nodisulieAdmpinigteredby Pumtd s pr ovi des (assum ng t he

m‘)d[b%‘bid g U&&&‘a&cg Bsith ]ﬁ)&&pﬁ:x?g{){)%al dnd Iﬁfﬁldﬁzﬂ‘ ensBfif @@tdelivered by
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prandi al conpartnents (e.g., by pulling away a
hernetic plastic seal between the patch and the skin),
wea 2omoeds Which initiates the transdernmal i nfBeTws206/022812
the adm xed insulin and gl ucagon. At sone later tine
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adm ni ster the combined insulin and glucagon at
meal times to provide system c insulin equivalent to
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subcut aneously, and

delivery of glucagon admixed with insulin by inhalation. In this example, a long acting glucagon

(such as, for example, iodinated glucagon as described in US Patent No. 3,897,551, e.g. I2G, or a
zinc protamine glucagon) is admixed with LISPRO insulin and delivered by a typical insulin inhaler
(e.g. as disclosed in patent US Patent No. 5,970,973). Basal insulin may be delivered in the standard

way by subcutaneous injection, as described in Example 1A, or it may be delivered by inhaler.
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wherei n the anount of glucagon adm nistered i s between
nore than 5 and | ess than or equal to 100 ng per kg of
woabdsmoteoper ninute of desired gl ucagon effectbamnmsmsmzmnz
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patient per mnute of

| ucago
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.meﬁﬁgp{gggh%idlssolved in the glycerine solution is nore
than 500 mcrograns per mlliliter but |ess than 2000
mcrogranms per milliliter. 20. The kit of C aim 18,
wherein said glucagon and insulin are in a ratio of
1-3 units of insulin to 32-96 mlliunits of glucagon.
21. The kit of Claim 18, wherein the neans for
adm ni stering the glucagon subcutaneously is a punp
and said punp is configured to deliver between about 6
to 20 ng/kg/ m nute of glucagon. 22. Use of glucagon in
conbination with insulin in the preparation of a
medi canent for
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treatment of diabetes, wherein glucagon is used in an

anount sufficient to prevent an onset of hypogl ycem a,
wohers@momoa rati o of glucagon to insulin is betRreEUSHDSO22812

than 40 m crograns and | ess than 500 mi crograns of
CLaMFagon to 1-20 units of insulin. 23. The use of

O aj m 225 ;hieh&ulca AlrfuaARRptignguf f i ci ent to prevent
an onset of hypoglyceni a unawareness. 24. The use of
one of Cngilingh gparagyat SEciifsdpthacotiokafdinhetes#nd nsul i n

is bet V"e%ﬂca%o@ﬂldan?a%oﬁﬁ‘ti drictf@dordfle Bbn 6f hﬁb%ﬂ?@&ﬁ@iﬂ #Shuman or
bet ween 1 and 200 mlliunits. 25. The use of one of
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between about 50 and 100 milliunits.
3. The pharmaceutical composition of Claim 1, wherein the glucagon is a longer-
acting form of glucagon.
4. The pharmaceutical composition of Claim 3, wherein the longer-acting form of
glucagon contains iodine.
5. The pharmaceutical composition of Claim 3, wherein the longer-acting form of
" glucagon contains zinc.
6. The pharmaceutical composition of Claim 5, wherein the longer-acting form of
glucagon further comprises protamine.
7. A method of treating diabetes in a human or other mammal without inducing
hypoglycemia, said method comprising:
administering insulin in an amount therapeutically effective for the control of
diabetes, wherein said insulin is in an amount between 0.5 and 20 Units of insulin; and
administering glucagon in time and an amount therapeutically effective for the
prevention of hypoglycemia, wherein said glucagon is administered subcutaneously, and
wherein the amount of glucagon administered is between more than 5 and less than or equal
to 100 ng per kg of patient per minute of desired glucagon effectiveness.
8. The method of Claim 7, wherein the amount of glucagon administered is between 6
and less than 18 ng per kg of patient per minute of desired glucagon effectiveness.
9. The method of Claim 7, wherein said glucagon is a glucagon with a prolonged

duration of action.

10. The method of Claim 7, wherein said glucagon is contained in a liposomal
formulation.

11. The method of Claim 7, wherein said glucagon is contained in a microsphere.

12. The method of Claim 7, comprising administering a formulation comprising both

insulin and glucagon.
13. The method of Claim 7, wherein said insulin and glucagon are contained in a pump

that controls administration of a drug to a patient.
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14, The method of Claim 13, wherein said glucagon is administered simultaneously
with insulin.
15. The method of Claim 14, wherein a ratio of glucagon to insulin is about more than

40 to 200 milliunits of glucagon to 1 unit of insulin.

16. The method of Claim 15, wherein 2 units of insulin are administered.

17. The method of Claim 7, wherein 10 units of insulin are administered and between
30 and 90 ng per kg of patient per minute of glucagon are administered subcutaneously.

18. A kit for the administration of glucagon and insulin in amounts to prevent
hypoglycemia, said kit comprising:

glucagon;

insulin, wherein said glucagon and insulin are in a ratio of 1-20 units of insulin to
32-480 milliunits of glucagon;

a means for administering glucagon subcutaneously; and

instructions for the administration of insulin and glucagon so that the glucagon
prevents a hypoglycemic event.

19. The kit of Claim 18, wherein the concentration of glucagon when completely
dissolved in the glycerine solution is more than 500 micrograms per milliliter but less than 2000
micrograms per milliliter.

20. The kit of Claim 18, wherein said glucagon and insulin are in a ratio of 1-3 units of
insulin to 32-96 milliunits of glucagon.

21. The kit of Claim 18, wherein the means for administering the glucagon
subcutaneously is a pump and said pump is configured to deliver between about 6 to 20
ng/kg/minute of glucagon.

22. Use of glucagon in combination with insulin in the preparation of a medicament for
treatment of diabetes, wherein glucagon is used in an amount sufficient to prevent an onset of
hypoglycemia, wherein a ratio of glucagon to insulin is between more than 40 micrograms and less
than 500 micrograms of glucagon to 1-20 units of insulin.

23. The use of Claim 22, wherein said amount is sufficient to prevent an onset of
hypoglycemia unawareness.

24. The use of one of Claims 22 and 23 wherein an amount of insulin is between 1 and
20 units and an amount of glucagon is between 41 and 200 milliunits.

25. The use of one of Claims 22 and 23, wherein a ratio of insulin to glucagon is
between is between 1 and 3 units and an amount of glucagon is between more than 40 and less than
or equal to about 96 milliunits.

26. The use of one of Claims 22-25, wherein said glucagon further comprises

protamine.
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