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1
PROPYLENE GIYCOL-CONTAINING
PEPTIDE FORMULATIONS WIHICH ARE
OPTIMAL FOR PRODUCTION AND FOR USE
ININIECTION BEVICES

CROSE REFERBNCE TO RELATED
APPLICATIONS

This Application is a continuation of International Appli-
catiom serialno. PCT/DR2004/000792 filed MNov; 18,2004
and elaims priority fom WS, application Ser. No. 60/524.653
filed Nov: 24, 2008 and from Danish Application serial oo, PA
2003 01719 filed Now, 20, 2003,

FIFLD OF THE INVENTION

The present nvention relates W phanmaceutical formula-
tions comprising g peptide snd propylene alveol, o methiods

ol preparing such formulations, and to vses of such formula- 5

tionsin the reatment of diseasesandvonditions forwhich use
of the peptide. contabied in such formmlations is dndicated,
The present invention Torther relives 1o niethods Tor reducing
the clogging ol iniectiondevices by a peplide formulation and
for reducing deposits on production equipment during pro-
disction-ofa peptide Tormulation.

BACKGROUND OF THE INVENTION

The dnclusion of Isotonicity. agents In peptide-contauiing 3

pharmgceutical formulations iswidely knownandone ol the
mofe comon sotone agentsused i such formudations is
manniol However: the present'inveniors have observed that
manniol catises probléms durtng the praduction of peptide
formulations as 10 orvstallives resuliing o deposits in the
produiction equipment and 1o the Anal produoct. Such deposits
ineredse the need 1o clean the Glling equipment during pro-
duetion of the Tormulation and this resulis inreduced produe-
tion capability. Tn addition, such deposils may also resultin
reduced vield of the Hinal product sinee vials/cariridges cons
tatiing the peptide formulation may need 1o be discarded i1
particles are present. Finally, the present-inventors have
observed that in peptide formulativns to be administered by
imjection, the presence of mannitol vesulis i clogging of
inection devices.

Aceordingly, 4t is desivable to Klentdy an alternative 150-
wonie dgent to mannitol for inclusion in peptide-comaining
formutations and o particular, Torinclusion n peptide for-
mdations which sre administered by injection

SUMMARY OF THE INVENTION

Thé present iventors have discovered thay peptide formu-
lations comaining propylene ghyeol at certim concentrations

exhibit reduced deposits in production equipment and in the 3

final prodhect and also exhibit reduced glogaing of injection
devices, The present compositions mey be formulated with
any peptideand arealso physically and chemically stable thus
rendering theny shelf-stable and suitable dor ivasive fei
injection; sibeotaneons injection, intradmuscolar, intravenous
o infusion’ as well g non-invasive-{e.g: nasal, ol pulmos
nary: dransdermal or tansmucosal e, buccal) means of
admiistration

The present invention thereforerelates ton pharmacentical
Tormutlation comprising & peptide ‘and propylene’ glveol,
wherethe propyiene glveol is present inva concentration of
Fal00amg/mland the pH ot the formulation s from 7- 10 Ina

3
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2
proferred: smbodiment, the pharmacentical formulations of
the invention furthercontain a bullerand 4 preservative,

The present imentionalsorelatesio methods forproducing
the pharmacentical formulations ol the lnvention.

I one embetiment, the method Tor preparinig -peptide
Bommulation comprises:

ay preparing a first sodution by dissolvine preservative,

propylene glveoband buffer inwater;

b preparing a second solotiva by dissolving thepeptide in

waler;

£) muixing the firstand second solutions; and

dy adjosting the pH of the mitvture ine) to'the desired pH.

tnanother embodiment, the method forpreparinga peplide
formulation comprises:

w} preparing o frst sehition by dissolving preservative and

huffer in water;

B adding propylene glveal o the Biestsolution:

¢y mixing the first solation with a second solution contain-

iy peplide dissolved inwater; and

dyadjusting the pH of the mizure v e V1o the desired piL

Inovet another embodiment; the method for preparing a
peptide formulation comprises:

ay preparingasolution by disselving preservative. buffer

and propylene glveo] in water;

b adding the peptide (o the solotion of step a4 and

eradjusting the pHottheselition ol stepb) to the desired

pHL

The present invention further relates 1o methods of reat-
mient ising the pharmaceitical Tornulations of the invention
where the compositions are sdministered in snamount elfec-
tive lo-combat the disease; condition, or disorder- Tor wlich
administration of the peptide conamed inthe formulaion s
wnidhicated,

I addition the present invention alsé relates to a method
for redueing deposits on production squipment duting pro-
duction of a-peptide formulation, where the method com-
prises replacing the dsotonicity apent previously utilized
said formulation with propvlene glveol st aconcenteation of
between =100 mg/ml:

Tone erabodiment, the reduetion i deéposits on the pro-
duction equipment dusing production by the propylene gly-
calscontaining formulativn relative 1o that-observed for the
fornulation containing the previoushy utilized Isotonicity
agent is meastred by a simulated filling experitment.

The presentinvention alsoreliés woamethod forreducing
deposits in the {inal product during produgtion of a peptide
formudation where the method comprises replacing the go-
tomeity-agent previoushy utlized inosaid fonmulation with
propylene slyeolat a concentiation of between I-100mg/ml

I onecembodiment, the reduction in deposits i the Hnal
produet is measured by a reduction i the number-of vials
and/or cartridges of the propyvlene glveol-Containing foring-
lation that must be discarded dueto deposits relative lo num-
herof vials and/or variridges of the formulation vontaiiing
the proviously niilized Sotonicity asent that must he dis-
carded due to deposits.

Thie present Invention Turlier relates o mettiod for réduc-
g the clogemg oF injection devices by apeptide Tormlas
tion, where the method comprises replactitg the isotenicity
awpent previcushy wilived dnsaid femubition with propyvleng
glyeolat o concentrationof between 1-100 my/ml

In one embodiment, the reduction m elogging of the dnjecs
i device by the propylene glyeol-containmg formulation
relative 1o that vhserved for the formulation containing the
previously ntilived otonicity deent i mieasured 1rod shinos
tated in use sindy,

NNVICT00000148



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 13 of 118 PagelD #: 406

US 8,114,833 B2

3
BRIEF DESCRIFTION OF THE FICGURES

FIG: 1 shows aphotograph of drieddropletson microscope
shdes of from lefi o right, placebe (ne peptide pformulations
containing no eotonic agent (e valy water, preservative and
buller mannitel, sorbitoLxy ol snerose or glveeral as the
wotonic ggent with the Tar rght shide containing munnito]
with peptide Arg? Tye® (N Gl hexadecanovlin:-
GLE-1(7-37),

Fltr. 2 shows light microscopy pictures of from leit o
tight, some of the dried droplets of placebo formudations
containing mannitol, arginin. inositol or glycerol.as the iso-
Wonie agent

FIGE 3 shows hght microscopy preturesol clogged needles
doged with placebo formulations containing myoinositol,
makinse or glyeeral ng the sotopic agent.

FICE: 4 shows light microscopy pietures of deposits on
needles dosed with placebo formulations containing ehycine,
lactose or mannitol 48 the isotonic dgent.

FI5, 5 shows filling equipment afier 24 hovrs simulated
filling with Am™, Lys™(NS(-GlulN“ hexadecanovl )i
GER-H7-37 toedinm containing mivo-inositol

FIGk 6 shows deposits on flling squipiment after 24 hours
stpilated Tilling with a manaitol-comaining placebo formu-
lation.

FIG3. 7 shows deposits on needlos dosed with mannitol ftop
panel) and propyvlene elveol (hottom  panely-contaming
Arg™,  Tus N N headecanty DN-GLP-1T-3T)
Tormilations;

DESCRIPTION OF THE INVENTION

The present invention relates 1o a pharmacentical formula-
tion comprising & peplideora mixnire of peptides and pro-
pylene plveol where the final concentration. of propylens
glyveol inthe formulation 18 1- 180 mg/ml and the pH of the
formulaton is o the range of from 710,

Thephisrmacention] fommlations of the inventon g
Tound 1o be optimal {or production because they exhibit
vedueed deposits i production eguipment relative 1o forma-
lativps containing other isolonicity agents as measured by the
simulated filing studies desertbedan the Examples, Inaddi-
tion, the: pharmacentcal formulations of the vention arg
Tound o be optimal Tor use in injection devices because they
exhibit reduced clogging of the injection devices welative 1o
formulations containing other isotonicity agenls s measured
by the stmnlated in nse studies described inthe Examples.

The formulations of the present invention may - be formups-

lated with any peptide where examples of such peptides 30

include: bot are not Bimited 1o, whoedgon, human growth hor
mee [hGH Y insuling aprotinin, Factor V1L tissue plasmine-
gen achivitor {TPAY PactorVia, FFR-FactorVla, hepart-
nase; ACTH, Heparin Binding. Protein, corficotropins

releasing factor, angle-lensin, caleionin, slueagon-like 3

peptide-T, glucagon-hike peptide-2, insulin-like growih fac-
tor-1. insulin=like growth. factor-2; fibroblast growth factors,
gastric inhibitory peptide. growth hormone-releasing facton
pituitary adenylate ovelase getivating pephide. seerefin,
enterogastrin, somatostating somatomedin, parathyroid hor-
mone, thrombopotetin, erviheopoietin hypothalamic releass
ing factors, prolaciin, thyrotd stimulating hormones, endor-
phins; enkephaling, vasopressing oxviocin, opiods, DPP IV,
interlevking,  immusoglobulins,  complement  inbibitors,
sering protease inhibitors; oviokines, cviokine receptors,
PDGE, tumor necrosis Tactors, tamor necrosis fhelors recep-
tors, growth factors and analogoes as well as denvatives

3
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4

thereol where each of these peptides constitutes an aliernative
embodupentof thepresent invention,

Inthe present application, the designation Yan analogue” is
used to designate 2 peptide wherein one or more amino scid
résidues of the parent. peptide have  been stbstitned by
another aming dcid residue and/or wherein one or ‘more
aming acid residoes of the parent peptide have been deleted
and/or wherein one ot imone amino acid residiies hate been
added 1o the parent peptide. Such addition can ke place
either at the Neterminal end or at the C-terminal end of the
parent peplide or both. Typically “an analogue” 1s a peptide
wherem: &or less aming acids have been substitited and/or
gtided andior deleted from the parent peptide, more prafiors

. @hlyia peptide wherein 3 or less aminoacids have been sub-

stituted and/or added audior deleted Tromthe parent peptide,
and most preferably, a peptide wherein-one aming acid-has
beensubstituted andfor added and/or deleted Tron the parent
peptide.

Lii the present application, "dderivative’ 1 used 1o desig-
natea peptide oranalogoe thereoDwhich is cliemicallyv modi-
fied by introducing an organie substituent-eg, esten alkylor
lipophilictunctonalitios; onone orimore amino acid residues
ofthe peptide or analogue thereol

Inoneembodiment, the peptide to be included in the for-
mulationofthe iovention s aGLP-Tagonist where ¥a GLP-1
sgonist” is noderstood torefer o amy peptide which fully or
partially activates the buman GLP-1 receptor, Inaprefered
ermbodiment, the "GLP< L agowst™ is any peptide that binds to
aGLPT receptor, preferablywith an stfinity constant (K Y or
apotency A BC b of below: 1 uM, eg. below 100 oM s
messured by methods konowa in the st {(see ep, WO
SROR8T 1y and exhibits insulinotropic soivity, where insuli-
notopie activity may be measured in vive Or dn vilee #8says
known o those of ordinary skill in the arl. For example, the
GLP=1 agonist may be adiministered 1o an animal and the
insulin coneentration measured over Hine.

Methods foridentifving GLP-1 agonists aré deséribed
WO 9319175 (Nove Nordisk A/ Y and examples of suitable
GLP-1 analognes and dedvatives which cait be used accord-
g o the present invention ineludes those relerred 1o WO
G ARTOS (Nove Nordisk A/S1 WO 9043706 (Neve Nordisk
AJSY WO 9943707 (Nave Nordisk: A8 WO 98/08871
{analogues-with lipophilic substituent) and in WO (2/46227
{analogues fused 1o serm albumin or to Fo portion of an
lgytMovo Nordigh A/81, WO 9943708 (Novo Nordisk A8,
WOU/4334 1 (Hovo Neordisk A/S), WORTA604 1. The Gens
Cral Hospital Copporation), WO OO L1296 Ul e General Fos-
pital Corporation), WO OLLI457 (Bucklev et al), WO
OR/AAGSB(EI Lilly & Co  EPOTORIT9-A2 (BH Lilly & Coly,
BPO6O06Ra-AZ (ER Ly & Col, WO OSB3 1 ER Lilly &
oy

Inong embadinent. the GEP-1 aconist s selected from the
gronn consisting ol GLP-WT-36kamide, GLP-1(7-37), a
GLP-H7-30)amide analogne, s GEP-1(7-37 yanalogue, ora
dervative ol any of these,

In one embodiment, the GLE-1 agonst 158 derlvative of
GLP-1T-306amide, GLP-HT37) & GLP-HT-36)-amide
avglogue or w GLP-HT-37) analowne, which comprises-a
fipophilic substiuent.

o this embodiment ol the tnvention, the GLP-1 dedvative
prefecably has three lipophilic substituents, more preferably
two lipophilic substivaents, aud most preferably one lipo-
philicsubstituentattached to-the parent peptide fio GLPL(T-
Foi-amide, GEP-1(7-37 1 a GLP-1(7-36)-amide analogue or
aGUP-T-37 ) analogue), where tach Tipophilic substituent
1) preferably has 4-40 corbon-atoms, more prelernbly 8230
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carbon aloms, sven more preferably 825 carbon atoms, even
more - preteably 12-25 carbon atoms,; and mest preferably
L4118 carbon atoms.

L pne embodiment, the lipophilic substituent comiprises a
partiatly or completely hvdrogenated eyvelopentanophenath-
rene skeleton,

I anether embodiment, the bipephilic substitvent is a
straight-chain or branched alkvbamup.

Invetanctherembodiment, the hipophiliwsubstitvent s an
acyl eronip ol a straight-chuinor branched Tty acid. Preler-
ably; the Hpophilic substitnent % anacyl group having the
fortmale CHAOHS 3 OO0 whereln n s an integer from 4 o
38, preferably an dnteger from 121038 and most preforably
18 CHLACHLY, 00—, CILICH, ) OO CHCHL S, 00—
CHLCH) O, CHCH) 00— and  CHL(CHL)
500 Ina e preferred embodiment, the pophilic sub-
stitwent is tetradecanoyl, Inamest preferred embodiment; the
lipophilic substituent i hexadecanovl.

s frtherembodiment of the present tovention, the lipo-
phific substituent has & group which is negatively charged
sueh as o carboxylicdeid group, Por example the lipophilic
substituent may be-anacyl group-ol a steight-chain or
branched alkane com-dicarboxytic acid ol the formula HOOOC
(CH,, OO0 whereln m s an integer rom 4 10 38, prefor-
ably an integer from 121038, and most préferably 15 HOOC
(EH) 00—, HODCCH, Y, L33, HOOCCH, 00
HOOC(CH 00— or HODOCH 1200

T the GLP-1 - desivatives of the dpveation, the lipophilic
substituent(s) contain g fumctional group wihich can be
attached 1o one of the Tollowing functional groups of ad
aming acid of the parent GLP-1-peptide:

{8} the amino group attached to the alpha-carbon of the

Meterminal #mino acid,
{b) the carboxy group-attached 1o the alpha-carbon of the
Corerminal amino acid,

{eyihe epsilog-aming group ol ane Lys residug,

(¥ the carboxy group ol the R group of any Asp and Gl

residiie,

(e} the hvdroxy group of the R group of any Ty, Serand

Thr residue
{5y the amino grotp of the R group of any Trp, Asn, Gl
v and His residoeor

{g) the thicl group of the R group ol any Cyvsresidue.

Inone embodiment, a lpophilic substitnent 15 attached 1o
the carboxy group ofithe R group of any Asp and Gl residue.

Iranotherembodiment, o lipophilic substitaent is attached
to the carboxy group attached 1o the alpha-carbon-of the
Coterminal aminoacid:

T mostprelerred embodiment, 2 lipophilic substituentis
attached 1o the epsilon-aiine group of any Lys residue.

Tt o preferred embodinent of the jpvention, the lipophilic
substituent is attached to the parent GLP-1 peptide by means
ol a spacer. A Spacer must comain at least bwo lanctional
groups, one toattach s functions) group ofthe lipophilic

subsiituent and the other w' s fonconal group of the parear 3

GLP- peplide

Inone embodiment, the spacer s an-aming acid residue
exeept Cve or Met, or 4 dipeptide such as Gly-Lys. For pur-
poses i the presentinvention, the phirase “adipeptide such as
Cibv=lvs™ mgans any combination of two amine acids except
Cwgor Met, preferably 2 dipeptide wherein the C-ierminal
aminoacidresidoe s Lvs, Hisor Trp. preferably [vs, and the
Meterminal aming acld residue is Ala, Ao Aspo Asi, Gy,
Gl Gln, He, Lew, Val, Phe, Pro, Ser Tye, The Lys, Hisand
Trp: Preterably, an smiino group of the parent peptide forms
aiv amide bond with 2 varboxylic group of the aming meid
residue op dipeplide spacer, and an amino group ol the amine
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acid residue or dipeptide spacer forms an amide bord with a
carboxyl group ol the Tipophilic subsiitient.

Preferred spacers are Jysvl, ointamyl, asparagyl, glvevl,
betaalanyl and gamma-gminobutanoyl, each ot which con-
stitutes an individual embodiment: Most preferred spacersare
elutamyland betaalanyl When the spaceris Lys, Gluor Asp,
the carboxyl group therent may forn an amide bond withan
amino group ulthe amino seid residue, and the amino group
thereol may form an anade bondwitha carboxyl gronp ot the
lipophilic substituent. "When Lys is used as the spacer, a
further spacer may in some instances be inserted between the
e-aming group of Lys and the Tipophilic substituent. In one
embodunent, such a hurther spacer 8- suctinic-aoid which
formsananiide bond with the e~animo group ol Lys and with

A oan osming eroup present in the Hpophilic substituent. In

anothier embodiment such-a Torther spacer is Glu-or Asp
which forms an amide bond with the esaming group ol Tys
and another amide bond with g carboxyl group presentin the
lipophilic substituent, that is the bpophilic substitnent is a
Neaeviated bysine residoe.

Tvanother smbodiment, the spaceris anunbranchedalkane
ooradicarbocylic acid: group baving from. 1o 7 methylene
groups which spacer formsd bridee between da anino gromp
of the parent peptide and an aming group of the lipophilic
substituent Preferably. the spucer I8 sucCic aeid.

Ina frtherembodiment, the lipophilic substittentwith the
attached spacer is-a-grovp-ol the formula CHCH ) NH—
COICH) OO wherein p s an integer from 8 10 33, pref-
erably from 1210 2B and g bs anamteger from Lo 6oprelerably
2

T furtherembodiment, the lipophilic substittentwith the
attached spacer i3 a group-of the formula CHCH 00
NHCHCOOHCH L, OO wherein v is an mteger from 4
1024, preferably from 1010 24,

v hirther embodiment, the lipophilic substittent with the
attached spaceris 4 group of the formula CHUCH 00
NHCHUCH LCOOHCO- - whierein s 15 an integer from 4
1024 prefecably rom 100 24,

I s farther embuodiment, the lipoplitlic substituent 188
group ot the formula COOHCHD CO— wherein t 8 an
integer from 61024,

Ina further embodiment, the lipophilic substitvent with the
attached spacer 15 3 group of the formula - NHCHCOOH)
(CHLLNE--COCH Y CHLowherelnow 15 an integer from 8
el &8

I furtherembodiment, the lipophilic substitventwith the
attached spacer 18-a-group of the formula CHCH), CO
ME A Lm0 wheretn v is an inteer rom 410 24 and
71 an integer-from- Lo 6,

v hirther embodiment, the lipophilic substittent with the

attached spacer i n group of the fonmula - NHCHICOOH)
(CHL ) NH - COCH{CH LCOOHIN - CO(CHL), CH,,

whirein wiis annteger fom 10 10 16,

Twa furtherembodiment, the lipophilic substituent with the
attached spacer isa group of the formuds —NHCH(COOH)
(CH, 1NH-—CO(CH, ) CHICOOMNHCO(CH. ). CH,,
wherein x is zerooran imteger from 11022, preferably 1010
16

In yet another embodiment the GLP-1 agonist is Arg™,
Ews P (N -Gln N hexadescanovD-GERA1(7-37),

Iy yetancther embodiment the GLP-T agonist 18 selected
from the group consisting of Gly ™ GLP- 1736 bamide, Gly®-
GLPAT-37), VAl GLP- 1736 amide, Val®-GLP-1(T-37),
Vil A GLIP- 1700 ammide, Vol  Asp™ - GLIP- 1737,
Val*Ghi* S GLP- W36 bamide,  VallGRP2GLPATAT,
ValPLys 2 GLP- 1736 annide,  ValPLys*GLP-1(T37),
Valf Arg PGP T amide,  Val®ArePLGLPA (AT,
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Val Fis G P76 ranide,. VAt s GL P (T AT,
analogues thereol and derivatives ol any of these,

fn-vet-another embodiment the GLP-1 agonist s selected
from the group consisting of Arg®SsGLP{TA7 Arg™h
GEPSHTATE B SO TaTs Are™ M Ly ar Py
T ARG RIOATY et LyeGI s T
Are L LGL T, Arg s LGP S T
Val A S GLP- (7370 Met® A GLE- 17370
G OLPTaT P OLP T3 T
Mo His B GLE- {7378 His - GLP ATy GhvRGLPd
(7373 VERGLP {757 1 MeiGL LT3 Gy  Asp®s
GEP-LZA73 - ValP Asp™GLPAR3T )y MeAsp™ il g
(7371 GRAGRPZGLEBHTAT: ValPGle™GLP- Y77,
Met G -GLP (73T, IV L GLP- 1737
ValPLys P GLP-1(7-37 Met"Lys™GLP-1737 8
GIEAR®.GEPAIATE Py s S Grpa,
GRAGIHP I LOLPAZATy MalPohr el
370 Met™ s T GLP 737 Gy Lys™ His™ oGPt
(FA75  Met Ly LGP 3?;;‘ Ui A His"
GLP-17-37) al® f&m”ihs”—GLP HFATy
Met* Arg 2 His . GLP-(737) Gly His“His - GLPA(7-
370 Val s M- GLE AR Mot G e S0 P
(737 G HET-GLRB KT ValPlis™ GLE- AT
MelPH L OLBA{737: Ghviasp™Is - GLE- 7 aTy
ValPAsp ™ s -GLP- 1737 Met®Asp™ His® -GLEA(
373 Arg GLP-UT-36 amide: Arg S GLP- 1736 - amide;
oGl Pahabranides  Arg ™My GLP T a6
amider ArgZGLP-1(7-36)-amides Arg” Lys ¥ LGP
{736 -amide; ’%rg“ﬁk;vsm GLP-U 736 ramide; »f%rg“ms“
GLP-LT-36 amide; GV -GLP-1(7-36) cm‘u(ft,f‘mi “GLP-]
{7236 -amite; MetSGLP {736 -amide; Gyt Asp - GLPA1
{7-36amide; GG TG P76 amide:
Val’ Asp?2-GLP-1(7-36)-amide;  Met® Asp™>-GLP-1{7-36)-
anside; Cy I 2-GLP W 736 pamide: Val 'GRESGEP1(7-
6pamide:  MeGWHGLP WIS amide,  OR Tys™
GLP-L(7-36 -amide; Val Lys LGP T30 amide;
Mt LvsGL P (736 amide;. GIOHI S T-GLP- 1T~
S6vamider Ol Arg™ L GLEB T A0 pamider Val® A ™
GUP-1{7:536 - amide: Met A GLEP(7:36 Famide;
GHAHEOLP T30 amide, VAl HISSSGLP- W63
amide; Mot HE S GLP S0 bamide, His LGP 30
dmide; Valt AP s GLP T 36 amider. Mt A -
GLP=1T-36)amide; Gl H -GLP 1T 36 amide;
‘('zﬂgﬁis}?—(}LPJ(7-36’}-amide: Mexﬁmis-”-ﬁ}uu(?-36}-
mmci&: Gly® Asp™ His™ - GLPHT 36 -amide;

Val* Asp P HisYGLP 736 -amide; Met® Asp = His T«
GLPHTA6Ramide VallGr e - GLP T3 6 vamide

MePGla™ His7-GL P {740 - amide; G Lye P Hig™s
GLP-H7-36)-amide; VallLys His™ S GE P 7-36 ramide;
Met Evs P ™ GLP- 176 amide; Gly? Arg P s -

GUPA(7 36 amide;  ValP s His T SGLER (7936 Fsamide;
Mo i LGP W7 36 amde: and derivatives
thereof,

I vet another embodiment the GEF: 1 agonist s selected: 45

from the group consisting of Val*Trp "Glu**-GLP-1(7-37),
Vel VP LG LR AT Val? 13,»:“‘(;21,.*%11 PI{7-375
Val* Trp! SGIE L GLP-1(7-37), ValPLen "GP S-GLP-1(7-
37 val “‘Z}fr‘“{xiz"*-(.r[? W7-373 ValGle™ Mgl pel
{747, Val* Gl e GLP- 1737,
Ma]gIrpm(am“”%al“”ﬂt” GLP-1(7-37).

Val" Trp Gl RGPS, VG val e
GLP-LT37 Val I e VAl L GRS 3T, analosoes
thereol and dervatives ol any of these,

Invetanother etibodiment the GLP-1 agonist iz exendin-4
srexendin3.anexendin-4 oredendin-3 analowue o derbn-
tiveof my-of these,
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Examples of exendins ad well as wnalogues: derivatives.
and fragments thereotto be inchded within the present inyen-
tion arethosedisclosed WO 9746584, L5 Pat No. 5,424,
286 and WO OL04 156 118, Par: No. 5,424,286 describesa
method Tor stimulating insulin release with an exendin
polvpeptide. The exendin polvpeptides disclosed include
HGEGTPTSDLSKOMEBEAVRLFIEWLENGGX:
whersin Ko or ¥,
If‘(l?& CTE] iSl)i SKQM& EE

ani

97346%84 dese ﬂbm mmwiui versions m‘ {,xu}dm pﬁ.mxdc{«,}
The disclosed peptides Incresse secretion and Biosyathesis of
st but reduce those: of ghicagon: . W 0104156
describes exendin-4 analogues s derhvatives aswell as the
preparation-of These molécules. Pxendin-4 analopgues stabi-
lized by hision o serumyalbumin or Fo portion of an lgare
disclosed in W 0246227,

In-one embodiment, the exendin-4- analogue 18 HGEGT-
FISDLEKOMEFEAVRL FIEWLENGGPES-
CAPPSKKKEKK-amide.

Where the peptide to be Included dn the formulation ol the
tnvention s a GLP-1agonist, the GLP-1 agonist is presentin
avoncentration Tromeabout 0.1 my/ml 1o about 100 mefml,
more preferably ing concentration from ahout Bl amg/mlio
about 50 me/ml and most preferably in g concentrtion of
fromr about 0.1 meg/ml o about MWrmg/ml

I another embodiment; the peptide to be dncluded inthe
formudation of the invention is tnsulin, where “insulin™ i
understood womean buman insulin, [where Thuman nsulin”
mieans insilin having the aine scid sequence showan in
PEHW Micoband L P Sinlth: Note, (19607 4736:4853-485,
which is hereby ineorporated by reference]; human insulin
analogs human insulin derivatives of mixturesthereol. where
examples of iosilin analogs and derivatives are those dis=
closed in ERO 792 290 {(Nove Nordisk ARy, BP 0214 826 and
BP0 705 275 (Move Nordigk A8, TLS, Pat No. 5,504,188
(Bl Lty BP0 368 187 {Aventisy, ULS, Par. Nos, 5,750,407
and H0L1.007, BEP 375437 and BP 383472 snd where such
msuling may inelode butare oot lmited o, NPH insulin Lys
B28 (Nestetradecanoy!) desiB30) human insuling Eys ™ NS
wegtutamy N lithocholyl) des( B30y humsn tnsulin, N9
octanovl dnsulin, 3070 mixtares of  prompt insulin - zine
(SEMELENTER ) with extended  insplin zine (W
TRALENT sold commercially as LENTEIS, dasulin
glargine (LANTUSE)Y of exiended insulin zine (UL-
TRALENTE®R), 1yvs™ Peo®™ human osulin (TUMA-
LOGA ’&w”“ homan dosuling nsulin aspart (NOVO-
LOGE), or a 3070 mixture of insulin aspart and insulin
aspart protamine (NOVOMIX®),

o one embedinient, the insulin is 2 derivativie of human
ingodin or g oo Wsutin-analogoe swhers the derivative
contains.at leastone bysing residue and 2 lipophilic subsiitue
ent is attached 1o the epsilon aming group of the lvsine resi-
due;

I one embodiment, the fysine residue to which the Hpo-
philic substituent 1& sttached i present at position B2 olthe
wsuhin peptide,

Lnaty aliernative embodiment, 1he tvsine residue o which
the Bpophiticsubstitvent isartached is presentat position 329
of the nsulin peptide.

Invetanother embodiment, lipophilicsubstinent isanacyl
group corresponding 10 g carboxylicacid having gt least 6
carbon atoms.

Tn another preferred embodiment. the lipophilic substi-
ent s an acyl group, branched or unbranched, which vorre-
sponds toa carboxyvlic ueld having a chain of carbon atonis B
0 24 atoms long.
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In gnother preferred embodinnent, the lipophilic substity-
ent s ancaeylgroup corresponding tosa fatty acid having at
least 6 carbon-atoms:

Iy antother preferved embodiment. the Tipophilic substitu-
ent s an govl eroup corresponding 16 a linear, satorated Cars
boxylic acid having from6 1o 24 carbonaatoms,

o another preferred embodinent, the hipophilic substitu-
et 15 anaeyl aroup corresponding o a Hinear, saturated car-
boxvlic acid having Trom 8 10012 carbon atoms,

T another preferred embodiment, the Tipophilic substita-
ent 38 an acyl group corresponding 1o a linear, satwated car-
Boxyvlic geid having from 1000 1o carbon itoms.

In-another preferred embodiment, the lipophilic substin-
entay an olige oxvethylene group compasing vp to 10, pret-
erablyup to Sooxvethylene units,

I aneither preferred embadinaent; the lipophilie substing-
ent i an oligo oxypropylene group comprising upato 10,
preferably up w5, oxypropyiene wnits.

Inone preferred embodinment, the invention relatéy toa
himan insulindedvative inowhich the B30 antine acid residug
wdeleted oris anyamino acidresidoe whichcan be eoded for
by the genetic codé exceptLys Argand Oy the A2 Land the
B2 amuicracid residues are. independently, any aming acid
residues which can be coded Tor by the genetic code except
Lys, Argand Cys: Phe® migy be deleted: the Uhaming group
of Lys™ hasa Hpophitic substituent which comprises at least
& varbon stoms: and 2-4 Zn™ jons may be bound 1o cach
insubid hexamer withithe provisothat when B30 s Throrala

and A2 and B3 are both Asil and Phe” 8 not deleted, thén

2:4 I fongare bound i each hexamer of the involin deriva-
tive,

I another preferred embodiment, the nvention relates loa
human insulindertvative iowhich the B30 aming acid residue
is deleted or 15 any aminoacid residie which can be.coded for
by the genetic code except Ty drg and Cys: the AZ 1 and the
B3 amino scid residues are, independently, any amino acid
residues which can be coded for by the senetic code exeept
Lyvs: Argand Cyvsowith the provisorthat i the Ba0 amino aeid
residie s Ala or' Thr, thenat leastone of the residues AZ and
B3 is different from Asn; Phe™ may be deleted; and the
[hamino group of Lys™ has o lipophilic substitment which
comprises at least & carbon atoms.

Inanother preferred embodiment, the invention relates toa
human insolin derivative inwhichthe B30 aming acid residue
igdeleted or i anyaming acidresidue whichean be coded for
by the genetic code except Lys, Arg and Cvsithe A2Land the
B3 amino acid residues are, tndependently, any antino acid
residues whicl can becoded for by the gevetic vode except
Lys, Arg and Cys; Phe™ may be deleted: the [rantino group
G Lvs™ husa Hpophitic substituent which comprisesal least
& carbon stoms; and 2-4 7% fons are bound to each insulin
hexamer.

Where the peptide 1o bednchuded dothe Tormulation ol the

invention isan insulin; the insulin is presentina concentration: 3

from abont 0.5 my/ml w about 20 mp/ml moré preferably in
a congentration Tromeabout Lmg/ml to.about 15 mg/ml.

T another embodiment, the peptide 10 be included inthe
forplations of the invention is htiHLor Met-h(iH,

Where the peptide-to be inchuded in the formulation of the
nvention & G or Met-hiaTL the BGH or Met-hGH is
presentin g concentration from abow 0.5 me/ml loabout 50
mefml; more preferably m g concentration from wbout 1
mig/mt toabout 10amgml.

I vet another embodiment; the peptide 1o be included in
the formudations of the fnvention is GLP-2 oran-analogue or
derivative thereof,
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Where the peptide 1o be included in the fornlation ol the
invention is GLP-2.0r aneanalogue or dedvative thereot, the
CALP-2 oran analogue or derivative thereol s present hna
goncentration Trom about 1 mg/m b about 100 mg/ml, more
prefevably ing concentration Irom abott Fmg/mlio sbeut 10
mg/nil,

Irvet o Tucther embodiment, the peptidets be incloded in
the formulations of the nvention is Factor VIilor FactorVila
oran analogue o dertvative thereoll

Where the peptideto be incloded in the formulation olthe
invention is Factor ViDL or Factor Vg or an analogne or
derwvative thereo!, the Factor Vilor Factor VEHz of an ann-
logue or derivative thereof is present in a concentration from
ahout 0.1 mg/ml o about 10 me/ml. more preferably. in &
concentration from about 0.5 mg/ml s abot Smghnl.

by o embodiment, the final concentration of propylens
glveol i the Tomulations of the lnvention is frameabout Lo
about S me/mk

I another embodiment, the final concentration of prapy-
fene glveo!l inthe Tormulaiions of the nwvention & from abo
Sto about 25 meg/ml.

Invetanother embodiment, the final concenteition of pro-
pylene elyeol inthe Tormulations of the ibvention is from
about § w about 16 me/ml

I yver a - further enibodiment, the final concentration- of
propyiene glycol inthe formuolations of the invention s from
dabout 1310 about 15 mg/ml.

tnstill anpther enthadiment, the Toal concentration of
propylene glveolin the Tormulations of the invention 15 trom
about 125 1o about 145 me/ml,

In-another embodiment of the javention, the Tormulation
his g pH i the range Tromy about 7.0 1w-abont 9.5 where the
term “abom™ as used inconnectionwith pH means $ or-0.1
pH units front the stated number.

tiva further embodiment of thednvention, the Tormulation
lasa pHinthe range Tomabeount 7.0 about 8.0,

Ivveta Burtherembodiment of the invention. the formula-
tion hag o pHl i the range from about 7.2 10 about 8.0,

o a further embodiment of the invention, the Tormulation
ts g pHdn the tange fomabout 740w sbout 8.3,

Inveta further embodiment of the invention, the formula-
tion hes aph o the range from abbin 7.3 1w about B3

b a preferred embodiment-of the toveastion, the Tormula-
tionscomain inaddition 1o a peptide and propylene glveol, a
bulfer and/or o preservative,

Where s bulfer is 1o be included in the formulations of the
invention, the bufler is selected romthe group consisting of
sodinm acetate, sodinncarbonate, citrate, ghvevlolveine, his-
tidine; ghycine, lysine, arginin, sodivm dihvdrogen phos-
pliate, disodivm hvdrogen phiosphate, sodium phosphate, vad
tristhydroxymethylaminomethan, or  mixtwees therenl,
Bach one of these specific bullers constitnies an alieciative
embodupent of the ivention. In g preferred embodiment of
the tovention the buffer is glveylglycine, sodinm dilwdrogen
phosphate; disodivm hvdiogen phosphale; sodinm phosphate
or mixtures thereof,

Where a phanmaceutically acceptable preservative 1o be
includeddnthe formudationsof the tnvention. the preservative
s selected from the group consisting of phenol; ‘m-cresol;
mellvl p-hvdroxvbenzoate, propyl  prhvdroxvbenvoate;
2-phenoxyethanol, butvl p-hydroxybenzoate, 2-phenyletha-
noly beneyvl aleohiol, chlorobutanol, and thiomerosal, ormixs
wives thereot, Bachone ol these specific preservatives congti=
mites an ahlemadive embodiment . of the ivention. In a
prelemred embodiment of the nvention the preservative is
phenol orm-cresol,
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hrafurther embodinmentolthe invention the preservative is
present in g concentration from about 0.1 mg/ml to about 30
mgiml moge preferably in g concentration from about 401
/il tooabout 25 me/mland wost preferably in s concen-
teation Tromy sboit 0.0 me/mb o about 10 me/mi

The use ol a preservative in pharmaceutical compositions
15 well-known to the skilled person. For convenience refer-
ence s made 1o Remingtoi: The Science and Practice of
Pharmucy, 197 edition, 1995,

foa furherembodiment of the invention the fommulation
may further comprise o chelating agent where the chelating
agentinay be selected romsalisofethlenedismineietraacetic
acid (HIYTAY, seitric acid, and sspartic acid, and mixtures
thereatf. Fach one of these specific chelating agents-consti-
tutes an alternative embodiment o the invention.

rea further embodiment of the hwention the chelating
agentispresentina concentration from 0.1 my/iml o 5 me/nil.
fnoa Forther embodiment of the inveniton the chelating agent
s presentin g concentrationfrom b me/ml o 2 my/mb bea
Hirther embediment of the invention the chelating agent s
present ina coneentration from 2 my/ml to- 5 mg/ml

The use ol a chelating agent i phatmacemtical compost-
Hons s wellknown to thee skilled person. For convenience
relerence s made to Reminston: The Seience and Praciice of
Pharpiaey, 19 odition, 1995,

foa furtherembodiment of the invention the fommulation
sy further comprise a stabilizer selected from the grovp ol
high molecular weight polvmers or low molecular com-
pounds where such stabilizers inelinde, but ave not lintited 1o,
polyvethvlene glvenl {eg. PEG 33505 polvvinvialeohol
(PYAY polywinvipymolidone, carboxymethvicellnlose, dift
terent salts (e, sodinm chlonde); L-glveine, L-histidine,
imidazole, arginine, lysine, Isoleveine, aspartic acid, trvp-
tophan; threonine and mixtures thereof. Hach one of these
specific stabilizers constitudes an alternative snbodiment of
the dnvention. In a preferred embodiment ot the fnvention the
siabiliver 1s selected from the gronp consisting of L-histidine.
imidazole and arginine,

Ina further embodiment of the iwention the high molecu-
b weighit polyiier 16 present g concentation - from 0.1
mg/ml o 30 me/ml. Ina forther embodiment o the davention
the huigh molecolar weight polvimeris present (i a concentra-
tor from 001 mefm 1o % me/ml s Dorther embodiment of
the invention the high molecular weight polymer ts present in
w poncentration from 5 omg/ml 1o 10 mw/ml, In o further
embodiment ol the invention the high molecolar weight paly=
mer s present na concenteation frone O mg/ml o 20 mg/ml
o A further embediment of the invention the high moelecolar
weight palviver is present i i concertration from 20 mg/ml
o 30wl ocs further ebodiment ol the: invention the
high molecular welght polvmer s present ln a coneentration
from A0 mp/ml o S0me/mb

Irva hnther embodimentof the invention the low melecular
weight compomd Is present in a concentration from G.1
e/t o 50 mg/ml. o a lidther epbodiment ol the nvention
the low melecular weight compound is present ina concen-
tation from 0.1 me/ml o3 mg/ml, I further embodinent
of the nvention the low moleoular weight compound is
present in o concentration froan' 5 mg/ml o 10 mg/ml. Ta'a
farther embodiment of the fnvention the doww molecular
weight componnd 18 present in g concentration from 10
mgfmlte 20 mgiml, o further einbodiment of'the hnvention
the low melecular welght compound is present i a concens
tration from 20 aig/mil o 30 mg/ml In g further embodiment
of the dnvention the low moelecular weight compound s
present in a concenteation from 30 me/ml 1o 30 mp/ml.
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Thedise of o stabilizer-dn phatmacentical compositions is
well-known 1o the skitled person, For convenience relerence
& made o Remington: The Science and Practice of Phors
ey 197 edition, 1995,

I Turtherembodiment o the invention the Tormulationof
the invention may forther comprise s surfactant where o sur-
factant way be selected from a detergent, ethoxylated castor
onl; polvglveolyeed glveerides, acetvlated monoglyeerides,
sorbitan fatty acid esters, poloxamers, such-as 188 and 407,
pabyvesyethylene sorbitan by acidesters, polvoxyvethylene
dervatives such as allviated and alkoxylated derivatives
{tweens, e, Tween-20; or Tween-80), monoglveerides or
ethosylated derivatives thereof, diplyeerides or polyvoxyetl-
viene derivatives thereol, glveerol, chiolic acid or derivatives
thereat Tecihing, aleohols and phospholipids: slveerophos-
pholipids lecithing, kephaling, phosphatidy serine )y glyveera-
ghveolipids (ealactopyranseide); sphingophospholipids (sph-
imeomyeling,.  and  sphingoglveolipids  {eermmides,
gangliosidesy, D88 (docusate sedhmm, docusate caleimy,
docusate potassinm, SDS Golivm dodecy! solfate or sodivm
tauryl sulfse) dipalovitoyt phosphatidic acid, sodivmy caprys
late, bile acids and sulls thereoTand glvcine ortaurine conju-
vates, ursodeoxveholie acid, sodinn cholate sodium deoxy -
cholate,  sodimy  tawocholate,  sodimm glveocholate,
Netlexadecyl- M N-dimethyl-3-ammonio- 1 spropane-
subitnate, antonc {alkyvlaryl-sulphomartes) monovalent s
factants; palmitovl lysophosphatidvi-Ueserine, lysophospho-
hpids: {eg  Dacvisogldéro-B-phosphate: esters of
ethanolamine, choline, serine or threonine), alkyl, alkoxyl
{alkyl ester), alkoxy (alkyl ether)-derivalives of Tvsophos-
pliatidyband phogphatidvicholines; e Junpoyland myristoy]
derivatives of lysophosphatidvicholine, dipalmitoviphos-
phatidvicholine. and modifications of the polar hedd group,
that is cholines, ethanolamines, phosphatidic acid, serines,
threonines, glveerol, inositel, and the postively charged
PODAC, BOTMAL DR, BISHOPR, Ivsophosphatidvlsering
and lysophosphatidvitiveonine, swwitlerionte surlactants (e,
Mealky LN, N-dimethy lammonio-Lpropanesulfonates,
Zegholamido-T-propyidmmethy lamimonio-Lpropane-
sultonate; dodecviphosphiocholine, myristovl lysophosphati-
dylcholine. hewere ysolecithing, cationic surfactants (quar-
ternary ammoenitm bases) {eg. setvl-imethylammenium
bromide, cetvipyridininm chloride), nopssonic surfactants,
polvethvienconitde/polypropyieneoxide. block copolvmers
(Phironics/Tetronies, Triton X100, Dodecyl B-D-glucopyra-
noside ) ar palymeric surfbotants CTween-40, Tween-80, Brij-
351 fusidic acid derivatives—{e.g. sodinm fauro-dilivdro-
fusidute eie), long-chain faty acids andsalts thereof C6012
fep.oleie acid and capryvho acidy aoviearnitines and derivas
thves, N -acylated derivarives of lvsine, arginine or histidine,
ar sidecchain aovlated derivitives. of ysine or argining W%
aeyiated derivatives of dipeptides comprising any combina-
tion ol lvsine, arginine or Wstidine and 4 neutral o acidic
aminoacid, N%adviged dervative ofatripeptide comprising
any combination of & sewtral amine acid and two charged
aminoacids, orthesurfactant may be selected fromthe group
of imidazoline dertvatives,.or mixtures thereof, Pach.one of
these specific surfactants constiules an alternative embodi-
wentof the fnvention.

The use of a surfactant in pharmacettical compositions is
swell-Kuown 1o the skulled person: For convenience refereice
is-made 1o Remington: The Science ond Practice-of Phar-
macy 19 odition, 1995,

The formulations of the invention may-be prepared by
somventional techniques, eig.as described in Remingion’s
Pharmécestioal Scicinees, Y985 or e Remington: The Sok
enve-and Proctice of Pharmacy, 19% edition, 1995, where
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such copventional technigues of the pharmacentical industry
wvolve dissolving and mupting the meredients as appropuate
1o give the dedired end produet.

Ag mentioned above, W a preferred embodiment; the for
mulations of the iwention-contain, in addition .9 peptide
andd propylene glveol, a bulfer andior 4 preservative,

T one embodunent; the method {or prepuring such a pep-
tide formulation comprises:

ay preparing a fiest solntion by dissobing preservative,

propviene glyeol and buller in water;

by prepuring a second solntion by dissolving the peptide in

water;

chmixing the st and second solutivns; and

dy adjusting the pH of the mixtore b1 o) o the desired pl.

o another embodiment. the method Tor preparing such a
peptide fommulativa comprises:

#) preparing - Hiest solution by dissolyving preservative sod

bulfer i watar;

by adding propylene glyeol 1o the Hrstsolution:

) mixing the Hrst selutionwith a second sohation contain-

ing peptide digsolved i water and

d} adiusting the pH ol ihe misture in ¢} lo the desired ptL

In et another embodiment, the method Tor-preparing a
peptide formnlation comprises

) preparing o solution by dissolving preservative, bufler

and propylene glveolin water;

by adding the peptide to the solution ol step a); and

ciadiusting the ph of the selutivn ol step by to the desired

ph.

Asthe formulations of the fwvention are optimal for pro-
duction and: for use o injection devices since they exhibit
reduced deposits of production equipment and reduced clog-
pig of injection devices, the above muthods of production
can beused to-produce peptide formulations suitable Tor use
in production and/or for use dn injeetion devices!

The formulations of the tnvention are guitable for admin-
stration to-a mammal, preferably o homan: The rovteof
administration-of the Tormulations of the invention:may be
any route which effectively: transponts the peptide contained
i the formidation to the appropriate or desired site of action,
sl a4 oral, pasal, bucesl, pulmonal, ansdermal or
parenteral.

Pueto theability of propylene glveotio reduce cloggmgol
injeetion devices when compared 1o other Isotonic agenis and
o mannitol i particalar, ina preferred émbodiment; the
formitlations of the nvention are tobeadministered paventer-
allv toa-patient in need thereol: Paventersl adminmistration
may-be pecformed by subculaneons, inttamuscularor inlra-
venous ingection by means ol wsyringe, opfionally apenslike
syringe. Allernatively, parenteral administeation can be por-
formed by means of sh infusion pump.

A further option 15 a. compoesition which may be g powder
ora-fguid for the administeation of the formualation inthe
formral anasal orpulmonal sprav.-As astll furtheroption: the
Tormutdation canalso be administered transdermally, eog from
apatch, optionally 2 lontophoretic patch, or wansmucosally,
e bucally, The above-mentioned possible ways to admin-
sterthe formulations of the wvention are not o e considered
as miting the scopeof the invention,

O conrse, it s understond that depending on the peptide or
peptides dncluded i the Tornmlations of the nvention, the
formulations may bewsed 1nmethods of ireatment of diseases
or conditions for which use of the peptide is indicated. One
skilled in the artwonld uaderstand that when psed in such
miethods -of treatment; the formulations would have 1o be
administered in amount effective to treat the condilion or
disease for which the peptide was boing administered where

3

10

21

L
s

ek
fa

Al

4

Ly

it

1)

14

an “elfective ainownt™ ok an amount . Celfective’ 18 unders
staod tomean a-dosage which jssuflicient in order for the
trestient of-the patient with the disease or-vondition to-be
treated. 1o be effective compared 10 treatinenl witheut the
admimistered dosave. Ttig 1o be understood that “*an effective
amonnt’ isthe effective dose o be determined by a qualified
praciitoner who mav Hicale dosages 1o achieve the desired
response, Pactors Tor consideration of dose will inclade
potency; bioavailability, desired plurmacokinetic/plarmaco-
dynamic profiles, the condition ordisease to be reated (eg,
diabetes, obesity, weight loss, pastric wloers), patient-related
factors ey weight, health, sge, ey presence ol co-ndmin-
tered medications (/g tnsuhn, time ol administration, or
other factors known to-amedical practitioner.

The presentitvention alsorelates 10a method forreducing
depusits-on production eguipment during production of a
peptide Tormulation. where the method comprises replacing
the isolonicily agent previoushy ulilized i sadd Tormulation
Wwith propyiens glveol at-d concentration of between 1-100
mg/ial,

In-one embodiment, the reduction in-deposits on the pro-
ducton equipnient during proddction by the propylene gly-
col-containing bemuolation relative to that obsetved for the
formulation containing ‘the previowsly atilized: sotonicity
agent s mensured by aosimolated Blling experiment - as
described inthe Examples.

Inanother crbodiment, thedsotonicity agentio be réplaced
by propvlene glveol is selected from the group consisting of
sorbitol; sucrose, glyveite; mannitol, lactose monohydrate;
arginin, myyo-imositoland dimethylsutlon

frva further-embodinent, the isotonicity agent previously
utilizediin sard formulation s replaced with propylene glyveol
g coneentration of Trom sbout- 1o about 50 me/ml,

In another embodiment; the isotomicity agent previously
wtilized in sald foromulation s repliced with propylene glveol
ina concentration of fronabowt 510 about 25 me/ml.

L vet another embodiment, the Botonicily agent previ-
ously ntilized insad formulation s replaced with propylene
ghveol diva concentration of from about B 1o abowt 16 mg/ml

Incanether embodiment ol the invention, the propylens
glveolcontaining formulation has a pt in the mange hom
ahout Tl to about 2.5,

o a duriher embotiment of the invention, the propylene
glyeol-comaining formuolation has & pH in the range from
about 7.0 o abou 8.0

Inveta fortherembodiment of the lovention, thepropylene
plviobcontining formulation basa pllin the fange Trom 7.2
10 about 8.0,

In'a Turther eabodiment of the invention, the propylene
glveol-containing formulation has o gt i the wnge Trom
about 7010 abot 83

I a further embodiment-of the davention. 1the propvleng
glveol-comtaining formulation has a pH inthe range from 7.3
o abont 8.3

The present inventionralse relates toivmethod Torreducing
deposits in the nal product during produgtion of a peptide
formudation where the method comprises replacing the go-
tomeity-agent previoushy utlized inosaid fonmulation with
propylene elycolat a concentiation of between 1-100 mg/ml;

I one embodiment, the reduction in’ deposits in the final
produet is measared by a reduction i the number-of vials
and/or cartridges of the propylene glveol-containing Tormw-
lation that must be discarded dueto deposits relative lo num-
herof vials and/or variridges of the formulation vontaiiing
the proviously niilized Sotonicity asent that must he dis-
carded due to deposits.
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Fanother smbodiment, the sotonivity agentto bereplaced
by propylene glveolis selected from the group consisting of
sorbitol, sucrose, glycige, mannitol, locrose monohvdrate,
arginin. myo-tnositol and dimethyisulfon.

fi-a Turther epbodimient, The isotonicity agent previously
uiilized in said formalation is replaced with propylene glyeol
inaconcenttation of frop about 110 about 50 mg/ml.

Dn-another embodiment, the isotonicily agent previpusly
utilized tnsaid formmlation s replaced with propylene glveol
raconcentration of fromubout 3o about 25 mg/inl.

Inwet another embodiment, the isotonicity agent previs
pusly niilized insaid formulation 18 replaced with propylene
glhveol in s concentration ol Tronrabout o about 16-me/ml

T another embodiment of the mvention, the propylene
glveol-containing formudaton has o pH in the range from
about 7.0 1o about 9.5,

In g further- embodiment of the wvention, the propylene
glyeolcontaining formulation has & pHin-the range from
abont 7010 abowt 8.0,

16

without peptide (Mplaceba™) give the same conclusions gy
formulations with peptide-at 0.3-3.0 me/ml: the screening
stuclies in Hxample 1 have been done using placebu except
where indigated otherwise,

Tyt afuriber embodiment ol the invention, the propylene
ghveol-containing formulation has 1 pHin the range from' 7.2
1o abonl 8.0,

I o forther embodiment of the linvention, the propylene
glyeoleontoining formulation basa pH i the range rom
about 7010 about B3,

Ta forther ensbodiment of the invention, the propylene
ghveol-containing formulation has apH inthe range from 7.3
tor sibona B3,

The presentinvention further relates toa method for reduc-
ing -the clogging of injection devices by a peptide formula-
tion, where the method comprises replacing the isotonicity
agent previously utitized in said foroouiation with propylene
glyeol ata concentration of between- 1-100 mo/ml.

Inone embodiment, the reduction inclogging ol the injec-
tion device by the propylene glveobeontining formulation
relative 1o that observed for the Torawdation ¢ontaining the
previoushy uiilized Sotoniciy avent 18 measured ina siimos
lated bn use stiudy as'described in the Examiples.

Inanntherembodiment; the sotonleity agent to bereplaced
by propylene plycol s selected from the group consisting of
inositol, mahiose, slveine, lactose snd manmitol.

Iin o Further embodiment: the tsotonicity: agent previowsly
wilized an said formulation s replaced with propylene glyeol
s concenteation of fromabout 1 to about 30me/ml,

hranother embodiment, the isotonicity agent previously
wttized o sald formulation wreplaced with propylene elveol
i g'concentiation of from about Stoabont 23 me/ml.

et ver snother embodiment, the isolomicity agent previ-
ously ulilized in said formulation 18 replaced with propyvlene
glyeolin aeoncentrgtion of front show B 1o about 16 my/ml,

In-another embodiment of the tnvention. the propylene
glveol-containing Tormudlation has o phlan the range Tom
about 7040 aboat 9.5,

L g forther embodiment of the nvention, the propviene
glveol-containing formulation has a pH o in the raiige from
ahout 7.0 wrabout 8.0,

Inveta further embodiment of the invention, the propylene
glveol-vontaimng formuolation hag s pHoanthe range from 7.2
to-about 5.0,

Al seientific publications and patends cited herein arespes
cifically incorporated by reference. The following examples
Hustrate varons aspects of the fovention bub e b oo way
wntended 1o limit the scope thereol

BXAMPLES
Bxample 1

As laboratory experiments have shown thatwith regards o
clogping of needles and deposits on needles. fornulations

5. Preparation of Fermulations with Dillerent Tsotonic Agents
Preservalive (5.5 mg/ml phenol) and buffer 1.24. my/ml
disodinm hydrogen phosphate, dibydrate) were dissolved in
water and the isotonic agentwas added while stirving pHowas
adinsted o pll 7.9 using Sodiny Mydroxide and/or Hydros

1 chioric acid Finally, the formualation swas Tiliered throvgh a
.22 i filler The dsotonic agents tested inesch formulation
and theirconcentrations are shown in Table 1

TABLE
15
Compesiiion of the tested Tormalations
Farmulation
(GH Tompibvmodifer
503 i Cituonse monohydite 38D mpmi)
- 2 Lagtose monelvdeate (050 meml)
3 Wialose 1672 meiml
& Cibveine D05 tainh
& Prdyethylegplyeed 400 1778 thiginl)
il Laruinm Y240 mhgimD
; 7 Mvednosiel i35 memil
25 8 Propyiene ghveal 7137 meimly
Q9 Diegthvlsnlfond 18 migimb)
g3 Manpiol 1380 mamlb)
11 Borbiod 3%, Samginl)
12 Woplite 4305 me/ml
13 Soerose T bampinl

30 14 Cibvearel {16 i)

Osmolarity
The vsmolarity ofthe different placebo Tormulations was

i determined and the results areshown in Table 2,

0 An isotomie solution has an osmoluity of around 0.286
gsmolL, Az can be seen from Table 2theee of the formuda-
tions (PEG400: sucrose and wyittol) are more than 20% from
being dsotonie (0.229:0 343 vemol/ b, however for these kind

. plexperbnentsthe osmolaityis notexpected foinfuence the
40 results, thoweh, the tonieiy ol the formulations should be
adiisted i funre experiments,
TaptE 2
43 The measued vemotaity of the Tonatlaiong
Frirrvitation e Tsoiinie ayent il

I Ciipote monelidige OB Dmeiindy EBLE
Z Fakitae monphydrite (O il 15 o
h 3 Wialtose (07 Zmgiindy (.36
& Gt (15 L memil) 2D
5 Polvothylengbykal 4000775 gl 037
& Leapmninl 248 melnh 318
7 Miosliosiiod (352 mpdml} LIRS
3 Propyiene shvool 1137 tapfml) 1hlng
< i Drrethoksud for (1B snedoad) 274
: Wy Mhannitol {358 g nd ) 284
11 Horbivol (305 madmll 2310
12 Foukingl {395 nigdinl) B35
i3 Brlorose R il 0346
ic Citvmrnd [0 mpiindy [

60
Pirap Test

A droplet of eoch formulation s placed on g microscope
shide and et to-dov: The déposit iz visnally examined by eye
and Hghtmicroscope,

6& A pholograph of the dried dropléts of some of the formu-

{ations is shownin PIGCL Tnthis Bowre itis clearly obiserved
that mannitol cause depositson the microscopeslide when Iet
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o dry. Mo deposits were observed for sorbitol, syl
sucrose and ghveerol. Thedroplet-on the far dght (Form 1)
containg manmitol and Are™ L™ (N 0Ol N hexade-
canoy D RGLP (7375,

T itk 2 the candidales causing the most deposits on 1he
microscope shide are shown. Forcomparison glycerol, which
does not tause deposits; s shown (mannitol, areining, inosi-
ol
Clogaing Test

I this test 10 NOVOPENSR 15 ml monnted with
NOVOFINE 3000 (G 30 nectley were tested for sach for-
mulstion, 5 ol them placed in vpright and 5 in honzontal
position. The Pensystems were stored at room temperatire in
between testing. Fach day the needle was examined for
deposits and an alr shot was petformed prior 1o fnjection ino
wiissiie, Degree of resistance and clogeing, il any, was noted,
Injections were made oo g datly basis with the same needle,
and thuswasdone for Dworking days for all the formulations.

The results from the clogeing testare shown inTable 3,

TABLES

3

14

18

three categories. 1, Those dsotonic ez that do uor tause
deposiis on the filling equipment: Xvliol glveerol, glueose
monchydrate, maltose, PEG 400 and propylene glveol, 2,
Those isctonie agent that Gause fow deposils and have supe-
riorfilling properties compared o mannitol- Borbitol, suerose
and plveine, 3, Those dsctonic agent that deg comparable or
worse than maotol Maondtol, laciose monohyvidrate, argi-
nin, myo-inositoland dirmethylsulfon.
Conglusion

In the stmulated ling experiment xylitel elveerol. glu-
cose makose, PEG 400, propylens slveol sorhitol, suérose
and glyeine were Tound to-be suitable replacements candi-
dedes for mannitol. However, as glucose is areducing saccha-
ride, and therefore is able 10 Instiste unwanted degradation in
the Tormulation this fonicity modifier is suled our Forther-
more, maltose is ruled outdue 1o clogping of needleés, This
leads to the Tollowing candidates: glyeerol, xvlitel, sorbitel,
suerose, glveing, propylene glyveol and PEG 400, which are
found 1o have suttable properties as replacements candidutes

Clsgeing Yeg i MovePen D% using 3007 oo Fine

ok
Isponis Diried Tk
apent Dropat gt dep
famroal Hemie Whnh topol  needis i Prepogis
ohreriationd) mesisianee . Reslvoe waiance. Clipged neslle T sepdle onnendic
apninod Ly i i¥ 0 £ 2 £ 41
fo
Criverol 13 4 i3] ¢ 1 0 5 G
15Ty
Sncense 24 £ (1] ) 6 ] el 0
£
Propylepe 2 (i ) & iy 0 i i
shyeol {00
PR A 1 L i T30 at 2 Li £
JEHTY neile)
e 26 2 f i FPa | & i
oy ngtled
Elinol e 14 i 0 o A i i 0
Dingtivgts 21 0 ) i 4 £ ) ]
nffon (A0
anihifol 12 4 i3] ¢ 9 1 (i i
153y
My 24 1 2 & & i i 47
il
{905
Crlucose .7 g 5 i L AT al it ) [1 ak
9y nenitle) ey
ghvcine #1 i 2 (] 1 (28 fi Lt FLd7 at
[ty spdle) sesdle)
vilinee 35 B 7 4 L6:00 at i [ (B
(e eedis) wpndle)
lakicse 44 14y # i % i 2 S
18] vty

In Table 3and in FIG. ¥t was observed thet Tnositol and
maltose cloveed the needle. For compatison-alvéerol which

does notelog the needle s shown in FIG. 3. In FIG 4 and in

Table3, itwas observed that formulations containing glyeine,
lactose and mannitol gave rise 1o a Tot of deposits on the
needle: For glyeine, the deposits were a droplet deposited
downihenecedle, whereas Tor nctose and anninel the depos-
g ocowrred at the top of the needle.
Simulated Fiihag
b oPeich furmulaion was sobjectedton simubmed filling
experiment which lasted for 24 hours, Alter 24 hours the
filling equipment was inspected tor the presence-of deposiis,
Bised o the restlts fron the sinlated [illing studies {data
not shown). the placebe Tormulations can be divided into

g

[22d
i

for mamnito] n peptide Iormulationswith regards todroptest;
clogping of needles and simulaed (lling:

However -on the basis of the - {ollowidg considerations,
propylene ghveolwas chosen as the isotoniic agent overthe
other candidates to - be fiwther imvestigated in head 1o head
comparison studies with toannitol

a, propylene glveol was observed 1o have no influence on

the physical and chemical stability of Areg™, Tys NS
(rCGilu{ hexadecanovi]-GLP<1{7-37 ;-containing
ftmudations,

bpropylene glvesl was observed 1o have no-influence on

antimicrobial preservativi Testing, and

eoase of progvlene glveol wonld no reguive that further

toxicity studies be tested
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Brample 2

Comparisor-of Mannitol and Propylene Glyeol-Containing
Placebo Formulations in Simvlated Filling Studiesand Simw-
fated Tse Studhies
Preparation of Pormulations

Preservative and butter were dissolved o water and 1he
sotonic agentwas added while stiveing. pHowas idjusted 1o
theatmed pH using Sodiom Hydroxide aadfor Hydrochloric
acid, Finally, the formulation was fillered through 2 8.22 um
filter. The compesitions of the formulations were ss follows:

Diisodium hvdrogen phiosphate, dihydrne 142 g/l

Phenol 5.5 me/ml

Propylene glveol ormaonitol: 13,7 0r 359 me/ml

Water for Injection: ap o, 1.0l

pH: 7,90
Sinulated Filling Stady

Acstmulated filling study lasting 24 hourswasperformed as
deseribed in Example b and alfier 24 bours, the Billing equip-
mentwas wspected For the presence of deposits: No deposils
ware observed on the flling equipment for the propylene
glveol formulation. By comparison; alter 24 hours; alotof
deposits were observed opthe filling equipment for the man-
ntol formilation (see FIG. 6).
Simulated i tlse Soudy

Forthe simulared Toouse study, 8 clogging test was cons
ducted as described in Example 1. The same needlewas used
during the study period oMen working davs and eaclhidav, the
needle was inspected for the presence of deposits. FIG.T
shows photogtaphs of needles dosed with the propyiene gly-
coll {lop panelhy or mannitol (hottom paielycottaining fonmun-
fations: Deposils-on the needle were observed 1 48% ol the
cases when manntiobwas used g8 an 1sotonic agent whereas
no-deposits were ohserved when propylene glveolwas used
% the solonic agent:

Exanmple3

Comparisonof Propylene Glyeel 1o Mamitobindrg ™, Lye™
N -GlulNSheadecanay pGLE- W4T Containing
Formulations
Preparation of Formulations

Preservative, isotonicagent (mannitel evpropylene glyooh
and bufter were dissolved inwaterand pH was adjusted 1o the
desired piL Are™ Lad® O Gl N heusdecanoy i
GLP-1H7-37 way dissolved in water while stirring glowly,
Theawo schitions were thenmixed dnd g adiusted 1o the
desired pH psing sodivm hydroxide andior hydrochlorie acid.

Finally, the formulation was fltered throngh a0.22 p filter.. 50

The eonmposivons ol the formulatione were a8 follows:

A TasTNSO-Glai NS hexadecanoy D -GLEA (7=

37625 mymly,

Disodinm hydrogersphosphate; dibwdrate (1,42 moy/mll;

Phenol (5.5 my/mll,

mannitolarpropviene glyeel (359 or 140 mg/mil),

Water for lnjection (up v L0 ml)

pllBAS
Sunulated in Use Sty

For the stmulated in use study, a clogging fest was con-
ducted as deseribed in Fxample | except that o G31 needle
was used, The same G311 needle was used during the study
period of ten-working davs and dach day, the needle was
inspected forthe presence ol deposits, FIG, 7 shows photo-
graphs” of ‘needles with no deposits when dosed with the
propylene glyeol [houon panel) or showing deposits when
dosed with themannito] (toppanel) containing formulations,

3

10
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For the numitol contgining formulation, clogging of the
needle was observedin boutol 10 casesonday 4. 2 out ol 10
eases onday 3, Sovtol 10 cases enday 8 and doutol 1 cases
on day-9. By compatizson. no-clogeing of needles was
ehserved lor the propylene elyveol ¢ontaining formulation.

1 is believed thatsimitar results 1o those obtained with the
abave-deseribed propylene glveolconiaining formulation
would also be oblathed i the pH was adjusted 1o 740, 7. 70 or
790, Inoaddition, additional formulations which could be
tested include those having the following compositions:

Bufferingavents: glvevlglveine (1 32 mo/ml) L-Histidine
(155 me/my Mepes (238 mo/mbl or bicine {163 meg/mly

Preservatives: phenol (5.0 or 5.5 me/ml), benzyvialcohol

< (1B me/mly or @ mbgure-of me-cresoland: phenol (2.5/2.6

me/mly
Prapylene glyeot: 14008 143 myad
Water for injection:up o L0 ml
pHTA0, 0, T 00 e B 15

Example 4

Inflnence of Peptide Concentration on Cloguing of Needles

ArgT. Ly NS LUl N hexadecanoy D -GLIS 1T
37 fonmulations were prepared as described 1o Bxample 3
using - peptide ‘concentiations ranging from 058 mg/ml of
Arp™ . Lye® N - Gla NP hesadecanoyD - GLP- 1{7:37),
Thecompositions.of the formulations were as Tollows:

Liraglutides 0. 03, 3 and S mgiml

Disodivm vdrogén phiosphate, dilivdrate: 0.71 mg/m!

Sodium dibvdrogenphosphate, dibvdrate: 0.62 mg/ml

WMannitol: 36 9 mg/ml

Phenol: 5.0 me/ml

Water forinjection: upas 1.0:ml

pll 7.40

Acsimpdated dn use study was conducted ssiin Bxample 3
except-that o G300 veedle was nsed snd the results {daty uot
shown ) indicated that the clogeing effect of the mannitol-
contmning formulations relative 1o the absence of clogging
with the propylene giveol fornwlations was observed inde-
pendent of the peptide concentration.

Example 5

Clogging of Needlesin Tys B20 (Ne-tedradecanoyl pdes(B30)
Human dnsoti snd Novobliz 30 Fonnolations Comtsiniag
Mannitel

Preparation Of Formulations

The Lyvs P29 [(Ne-tetradecanoy!y des{BAD) human iosulin-
sonfaining formulation was prepatedias follows:

oy Prepared-a fiest solution by dissolving buller, sedium
chloride, preservatives (phenol and megresol) and mannitolin
water

by Prepared-a second sohition of Lys- 29 (Ne-tetrude-
canoyl) des{B30) hiuman insulin and zine scetate dissolved in
water

¢} added the peptide-contaming solution of step b o the
solution of stepay and

o) adjusted the pH ool the solution o the desired pH

The ecomposition of Lys P29 (Ne-tettadecanovl) des(B30)
human insulinscomaining ormulation prepared tthe above
mannerwas a5 follows:

Lovs P20 (Ne-tetradecanoy ides(B30Y human nsulin (2400
ol Phenol {180 me/mDymecreso L (2.06 mg/ml), Mang -
ol {300 mg/ml), disodiumphosphate, dilvdrate {(0.890
mig/mb), Soditin chiloride (117 mg/mb), Zine acetate 1654
wg/miy water forinjection fupto 1O mi ptl: 7.4
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The NOVOMIX®: A0-contsning. formnlation wis pre-

pared as follows:

at Prepared asolution by dissolving buffer sodivm ehloride,
phenol. mannitol and sodivny hvdroxide inwater

By Prepated asolution of seditun chloride. phenoland man-
nitol i water

oy Prepared a solulion of protamine sulphate/in wiater

i Prepared aosoluiion ol iosulin, hydrochlorie acid and sane
i water

e} Bolutions by, o) and d) were mixed

11 Solution o) was added fo the solution oUstepad

21 Adjusted the pH of the splution to the desired pH and
ervitalipzed al room femperature

by Prepared o solution by dissolving mecresol, phens! and
mannitolin water

1 Bolutionhiis added o the erystalline fractionolstep g )rand

T Admited the pH to the destred pH
The composition ol the NOVOMIX® 30-containing Tor-

mulation prepared in the above manner wis as follows:
Tnsulin agpant (100 units/mi), protamine sulphate (approx.

0.3% me/ml): phenol {130 me/mbD. m-cresol £1.72 me/mb),

3

I

15

22

Bxample 6

Festing of Lys [ 204 Ne-teradecanovhdest B30 humamy ingar
fin and NOVOMIX® 30 formualations containing propylene
wlvenl

The preparalion-and composition of the Lys §29 (Ne-det-
radecanoyl) des(BA0Y hwman nsulin and NOVOMIXE 30
formulations will beas-deserdbed u Example Sexcept that
mannitol witl be replaced with - concentration of propylene
glyeol that-assures tonkeily: A similated in‘use testUwill then
be conducted as desceribed in Expmple 5,

Based pithe Bact that the clogging effect of Lvs 29 (Ne-
tetradecanoyly des(B303 human wsubin and NOVOMIXE 30
mannitol=containing. formulations was similar o the
ebserved with Arg™, Lys™ (N o GlatN"hexdecanoy i)
GLP-1(7:37y muonitol-contatmng.  formulations, 0 s
beligved that the effect of propylene: glyeolonthe clogeing
effectol Lys 29 (Ne-tetradecanoy) des(B30) huoman insulin
and MovoMix 30-containing formulations will be-similar to
that ohserved with Arg™, Lys® NS (e GluN*hexade:
canevl -GEP- 1T 37 containing lormulations,

SECUENOE CLTETING

<180 NUMBER OF BEC- 1D HGES: 1
A0 SRIDNHG L

el d e BEHGTH: 44

«3L2x-THPE. PRT

w2 L3 ORGANTISN: aveifirial

w22 s FRATURE

w22 3= OTHER S IBPORMATION: aynthetds
C 2 EEATURE s

EESTL OWAME/REY: MODoRES

w2 2w LOTATION: (84} , . 44y

22%% OTHER INFORMATION: Digine @t podition 44 ié anidated

e 40 SROURNCE . 1
Hig Gly Glu Gy

ThyPhe Thr
i 5

14

Glu Ala ¥al Zrg Lew-Phe Tle

20 25

Bex Aly-Ale. Pro Provger. Livg
%5

Loy bve Dva - Inrg Live
A0

Ewy Bop e Ser ys Glo Met @lu.Gly

15

Gia: Try e Dve Ben Sy Gy Pro Bex

20

mannitol (300 my/ml), disodinmphosphate dibydmte {1.25
mo/ml) sodinny chloride (088 mu/mly, vine (196 uo/mly,
water-forimection tup o T 0wl pH 7.5

Results
A simulaed inouge stody was conducted as deseribed in

Examople 3oang G31 needles where 20 needles were nvess

tigated for 10 dava. The results were as follows: Clogeing of
needles was vbserved Jor Lys 129 (Me-tewadecanoyl) des
{B307 human dnsulin onday 2.05%), day 3 {70% ) and on day
4{100%) Cloggime of needles Tor NovoMix 30 was observed
onday 3 05% L day 4010% day S (35% ) dav 6. (40% L dav B
(50%:0: day: 9 (55%) and day 10 (8004, Thus, the eltieet of
manuttol onthe dlogeing of needles is independent ol the type
of peptide inchided in the formulations since » comparable
clogiing effect was obseived with A Tys™ (NS{pGlu
(NFhexadecanoy DGLP<I{T=37),. Lys 29 (Ne<etrade-
canevl} des{ B0 buman desulinand NovoMix 30,

4

i
by

1)

The invention claimed is:

b A pharmacentical formulation comprising at least one
GLP-1 agonist, & dispdiam phosphate dilvdrate butier and
propylene glyool, wherelnsald propylene glveol s present in
said fomoudation o e Binal concentration of from abot |
mg/mbroabout 100 my mband wherein suid formulativi has
apt ol from about 74000 about 10.0,

2. The formulation according 1w claim 1, wherein the con-
centration ol propylene glyeolis fromsbout bmg/md toabont
S0 mw/ml.

3. Thedormulation sccerding to-clabm 1, wherein the con-
centration ot propylene glyeol s from abow 5 mg/mbio shout
25 mglml,

4. The formulation according w elabn 1, wherein the con-
cemration ol propylene glycolis fromaboul B meiml toabom
16 mglml,

5 The formulationgecording tockim Towheretnthe pliof
said formulaiion is about 7.0 o'about 9.5

& The formulation accordingtoclainy L whereinthe pllof
saich Tormulation is-about 7.0/ 10 sbout 8.3,
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7. Thedormmulation soctyding 16 clain 1, whereh the pil el

sl Tormlation i sbout T3 Wwabout B3

e tormulaton sccording wvelaim 1, torthercompriss
g preservaiive,

8. Lhe-lomnulabon acoonding oo dlaim 8 owherein said
preservatboe i prosent i comceiiration from Ol medmlb e
rimghnl,

HE The lvondation scconrding 0 ¢laim 1owhersn swd
Lebdtd mmonist s selected browi the group consisting ol GLP-
Wi ande, GLISRTGT o GEPTUT 36 -amide ame

lopae. o GEPI0RATY snalogie, o o) derivaiive of any of

these.

LEOThe fopmulabion sceording 1o dlaim 18, whcrsin sid
LI sponmtwadeivtive sl GEPH T30 orGLIITTAT)
or & OLPIAS 0 amde anslogue or o GLP-IT-3T7 ) anae
{ogne, where said devvative has & lvsine residue and a lipo-
philie substituent witached with or without & spacer 1o the
epsilon amine group of sad lvsine,

12, b e formidation egording to cladme L1, wherain smd
hpophibe substitvent bad frou B 1o 40 carbon atoms.

13 Hhe tormiolation aceondivg 1o dlanm 32 wWherehn said
spacer fooan pmino aoud.

TR fopmulation secding: 0 cladng 13 whertin sad
OLPT gmomiw b A D SN Glat-oshenade
Sanoy D FGLEH 3T

18 The fomnulelion stconding 1 dlaim 1, whersdn said
GLE-T agenint i selestad Tromethe group consisting ot Gl
GLP IO 3 pamide, GIVSGLE-HTAT), ValhGLE 36
amide, VUL Vel A O - panide,
Val'Asp LGP 7T VAPORTGEPT6) camide,
VERGR G037, Wl e S G e,
Vel b T LRHTATL . Wl AT S GLP R bamide,
SePan Gl BT, VPSS GLP TS 6 amide,
VHETOERIOGT,. ARPOGIPIIaTE AmTY
sy ORI ALY and O Aang®™®
sl L TOLP 738 and desivatives of any of these.

16 Acmethod of prepanag a OLP-] apopist formualation
surable o Dee e an njection dovice, sald method compriv-
ingprepiemg s friulaton containing S GLEPT soonist pros
pylene glvealoa disodion phosphate dilivdeate baffer, and 4
proservative, whersin said propylene glyeol Is presént in'g
copceniration T showt Limg/ml o about 100 my/fml, and
wherein sabd lormulation hes o pH Brom about 70w abowt
O and wherein sund OLIFagouisy said propylene glveo!
anid saidd budlor and preservative are mived together 1o pro-
e s Tormmlation & Tollow

4} prepanng o lrst selation by dissolving presepvitie,

pripviene glvcol and baller n waler

b peparing a second solution by dsolving e GELPAT

Ageaidst i wiiler,

Chaniving e lirst and vedond sohitions: and
adistimg e pH ol the mdure e loa pH ol Bomabow 7.0
o about 1AL

1701 e et according o clann 16 wheredn the ¢
cemration 6] propyvlens glveol is fromabout T me/ml o abont
Sl

1B “the mettand atcordhing o claim 16, wherein the con
centraticn of propylene plyeol s Doanabow Saigmlabou
20 mpimd,

B9 The misthod acoording 16 olaim 16, wherein the vons
certration ol propylene glveolis Trom about 8 oaglind fo about
Ll

P

o

s

ik
by

o

35
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20 The netod accondinp to sl 16 o whavin e phl ol
said Jommulation w about 70 moabopt B8

21 The method soconding w chden 16, whersin the pHlL of
sancd Iormulation i about T abont 84

Z2The wethed seeording o olnm 16 whertin the pHl ol
snd Topmulation waboar 72 0 abbmt 80

23 Sopmihod Jor reducing deposits on production egaip-
wient dovisg produchion o GLPLagomst lonmulation, said
siethid comprising replacing the Bolonicity sgenti previosly
wiilieed i sald formu lation with propyvlens glveel st d cops
centratniof between 1100 mg/od, snd whereinssid GLP-1
agopst lommuliton comprises o disodium phosphate dihy-
weate buffer

4. The method according to oluin 23, whereln the redues
tior i deposite o the production equipment during produc-
ton by the propylene glydol-containing fonmilation relative
erihatobservid for the fommulation eontaining the previoisly
wtilized bsotonicity agent B messured by asimulated Glling
expetien.

25, Themethod secording to claim 23, wherein the sots
taly agenn W b replaved by proplene glveol s selected
iroin the gronpy conmisting of sorbitol, sucrose, glvcing, -
nitol, eclode monohedrae, arpinin mivoe-mositol and dime
ethvisalion

26, A method By oeducing depasits 1o the final product
dupmig produsthion ol 8 GLPSD spenia Tonmudstion, said
netiiod compriving replacing the ooy apent previously
utilized hedaed Torovdlation with propyvlene glveo] at 8 oo
Cenirifion ol bebwedn T 100 muhnl and wbidreinsuid GEPH
agonist foraiation comprises ¢ disodivm phosphute diby-
drde bullon

27, The method seeording 1o ¢laug 26, wherein the redac
tron in depositein the il product s mensured by g reduction
ie e atmnber of Vials andlr Geetridges oF the propvione
alveolcontaining Topmulation that must be discarded due 1o
depoiis relative 1o minber of visds snd/or darindees o the
formmlitive contmaing e previcusly wilized sotosiciy
sgent that must be discarded due 1o deposits,

28, -The method according 10 elainm 26, wheveln the i
iy agent o be repliced by propviene glyest s selected
frar the groupr consisting ol seabitol, glveorody sucrose; gly-
cine, i, laciose mionehvdniie, arginin, myisnosiol
and diethylsullon.

29 Acmethad dorteducing theeloigingelinjection devices
b GLI-D agoaist fammudetion, seid method comprising
feplacing the wotomony agent previoushe olilized 3o said
formdation: with propylene alvesl at 8 concentrtion of
slation comprises s disadipn phosplaie dilivdeaie bufles

3 The method secording foclaim 29, wharein the redues
Boninclopging o e dyettion devige By the propviene
glveolaonimiog Tmnlation selainie o at observed for
the Tormulation comainng the previously ntilized sowonicity
Ggent s pasired tna simulated o sesiady

31 The wethial socording to-clann 29 whesenn the isolos
ey agent W be repliesd by propviene glveol is selected
Troi thie geoip consisting ol Intsiiol, maltose, ylvaine, Tac-
e nd Il'li’:m]ilﬂ].
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1
INJECTION BUTTON

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a 35 U.S.C. §371 national stage appli-
cation of International Patent Application PCT/EP2008/
050624 (published as WO2008/095762), filed Jan. 21, 2008,
which claimed priority of European Patent Application
07101729.7, filed Feb. 5, 2007, this application further claims
priority under 35 U.S.C. §119 of U.S. Provisional Application
60/899,977, filed Feb. 7, 2007.

THE TECHNICAL FIELD OF THE INVENTION

The invention relates to a push button connection for an
injection device and especially to such connection where a
push button is rotated relatively to a driving member to which
it is connected.

DESCRIPTION OF RELATED ART

U.S. Pat. No. 6,235,004 discloses an injection device in
which according to FIG. 15-16 a dose is set by rotating the
scale drum out of the housing in a threaded connection. When
injecting the set dose the user pushes on the push button
which forces the scale drum and the bushing to rotate together
back into the housing. During this rotation of the bushing to
which the push button is attached, the push button and the
bushing rotates relatively to each other. The friction occurring
between these relatively rotatable parts contributes to the
force a user needs to apply in order to push back the bushing
and the scale drum in order to inject the set dose.

U.S. Pat. No. 7,427,275 discloses an injection device in
which the push button is formed with a bore encompassing a
stem on a sleeve member. The push button and the stem are
welded together such that the push button and the sleeve
member are axially and rotatably fixed to each other.

DESCRIPTION OF THE INVENTION

It is an object of the present invention to provide a dose
button connection for an injection device which minimizes
the forces a user must apply to inject a dose.

When a user pushes on the injection button, the force
applied is directed to the forward movement of the driving
part, however, since the push button and the driving part rotate
relatively to each other a friction between these rotating parts
will occur. The user therefore also has to apply a force large
enough to overcome this friction. One way of minimizing the
force a user must apply in order to perform an injection is
therefore to minimize this friction. By forming a pivotbearing
between the two parts, the surface area of interaction between
the two objects can be minimized and the radius of the result-
ing friction force can be kept at a minimum.

In order to secure the fit between the push button and the
driving part and on the same time direct forces applied on the
periphery of the push button to the driving part at least one
radial bearing between the push button and the protrusion is
formed.

Preferably one radial bearing is formed in the upper area
and one is formed in the lower area both having the least
possible radius of friction. In this way forces applied at in the
periphery area of the push button and causing tilting of the
push button on the protrusion of the driving part is properly
transferred.

10

15

20

25

30

35

40

45

50

55

60

65

2

If a user applies a force eccentric to the centre axis of the
push button i.e. on a peripheral area of the button, the push
button will tilt and a reaction torque will occur at the radial
bearings. In order to minimize this force pair, which in this
load case is located at the distance from the radial bearing
surface to the centre axis of the system, this distance, which
again equals the radius of the protrusion, must be as little as
possible and the distance between the bearings as long as
possible. However, in order not to make the protrusion too
narrow and fragile it is preferred to balance the radius of the
bearings, such that the upper bearing has the smallest diam-
eter and the lower bearing at the root of the column shaped
protrusion has a diameter large enough to resist the bending
force as a result of the offset applied push button forces.

In order to assemble the push button in an irreversible
manner making it difficult to dissemble, it is preferred to
secure the push button at the intended position by adding a
track into which a rim on the harder part is forced during the
manufacture of the injection device. The necessary compli-
ance of the push button for the assembly snap-on can be
secured by selection of a soft material and/or a vertical slit in
the hollow section of the geometry.

Further the materials used for the push button and the
protrusion on the driving part could be materials having low
internal friction, or the materials could be surface treated in
order to lower the internal friction.

The push button used in the connection has a central bore
dedicated to engage the protrusion provided on the driving
part. The bottom of the bore is preferable formed with a pivot.
This pivot bears on a surface of the protrusion thus forming a
pivot bearing.

DEFINITIONS

An “injection pen” is typically an injection apparatus hav-
ing an oblong or elongated shape somewhat like a pen for
writing. Although such pens usually have a tubular cross-
section, they could easily have a different cross-section such
as triangular, rectangular or square or any variation around
these geometries.

As used herein, the term “drug” is meant to encompass any
drug-containing flowable medicine capable of being passed
through a delivery means such as a hollow needle in a con-
trolled manner, such as a liquid, solution, gel or fine suspen-
sion. Representative drugs includes pharmaceuticals such as
peptides, proteins (e.g. insulin, insulin analogues and C-pep-
tide), and hormones, biologically derived or active agents,
hormonal and gene based agents, nutritional formulas and
other substances in both solid (dispensed) or liquid form.

All references, including publications, patent applications,
and patents, cited herein are incorporated by reference in their
entirety and to the same extent as if each reference were
individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein.

All headings and sub-headings are used herein for conve-
nience only and should not be constructed as limiting the
invention in any way.

The use of any and all examples, or exemplary language
(e.g. such as) provided herein, is intended merely to better
illuminate the invention and does not pose a limitation on the
scope of the invention unless otherwise claimed. No language
in the specification should be construed as indicating any
non-claimed element as essential to the practice of the inven-
tion. The citation and incorporation of patent documents
herein is done for convenience only and does not reflect any
view of the validity, patentability, and/or enforceability of
such patent documents.
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This invention includes all modifications and equivalents
of'the subject matter recited in the claims appended hereto as
permitted by applicable law.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained more fully below in con-
nection with a preferred embodiment and with reference to
the drawings in which:

FIG. 1 Show a cross section view of the connection
between a push button and a driving part.

FIG. 2 Show a cross section view of the connection and the
forces occurring.

The figures are schematic and simplified for clarity, and
they just show details, which are essential to the understand-
ing of the invention, while other details are left out. Through-
out, the same reference numerals are used for identical or
corresponding parts.

DETAILED DESCRIPTION OF EMBODIMENT

When in the following terms as “upper” and “lower”,
“right” and “left”, “horizontal” and “vertical”, “clockwise”
and “counter clockwise” or similar relative expressions are
used, these only refer to the appended figures and not to an
actual situation of use. The shown figures are schematic rep-
resentations for which reason the configuration of the differ-
ent structures as well as there relative dimensions are
intended to serve illustrative purposes only.

In that context it may be convenient to define that the term
“distal end” in the appended figures is meant to refer to the
end of the injection device carrying the injection needle
whereas the term “proximal end” is meant to refer to the
opposite end pointing away from the injection needle.

FIG. 1 discloses the connection between the push button 10
and the driving part 20.

When a user wants to inject a dose, which he or she has first
selected, the user pushes the push button 10 which then moves
the driving part 20 axially forward in the injection device.
During this forward movement of the driving part 20 it also
rotates usually because it is interfaced with a dose dial drum
which is threadedly connected to a housing. Such injection
device is described in details in EP 1.003.581. The combined
axial and rotatable movement of the driving part 20 drives the
set dose out from the injection device.

As the users finger pushes on the push surface 11 of the
push button 10 it is unable to rotate due to the friction between
the users finger and the push button 10 whereas the driving
part 20 is forced to rotate due to its interface, therefore a
relative rotation between the push button 10 and the driving
part 20 takes place.

The push button 10 which could be manufactured from a
suitable polymeric material being softer that the material
from which the driving part 20 is manufactured comprises at
the proximal end a push surface 11 which is contacted by the
user’s finger when a dose is to be injected and an opposite
located cylindrical bore 12 with a circular cross section. The
most proximal part 13 of the bore 12 has a smaller diameter
than the remaining part 14 of the bore 12. At the distal end of
the bore 12, a radial extending track 15 is provided.

The push surface 11 could be provided with a tactile cut-
out 16 informing visual impaired users on the content of the
injection device and the most proximal bottom surface 17 of
the bore 12 is formed with a raised pointer forming a pivot 18.

The driving part 20 is provided with a protrusion 21 having
a circular cross section and a top surface 22. This protrusion
21 has at its proximal end a top part 23 with a decreased
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diameter compared to the remaining part 26 of the protrusion
21. Further the protrusion 21 is provided with a radial extend-
ing rim 24 at its distal end. In the area around this rim 24, the
protrusion 21 is provided with a belt 25 with a slightly raised
diameter.

When the push button 10 is mounted on the protrusion 21
of'the driving element 20 it is simply clicked on such that the
extending rim 24 enters the track 15. This forms a connection
almost impossible to disconnect since the polymeric material
of the push button 10 is softer than the material from which
the protrusion 21 is produced. In this position the pivot 18
formed in the most proximal bottom surface 17 of the bore 12
bears on the top surface 22 of the protrusion 21 thus forming
a pivot bearing 22, 18. Further the push button 10 is radially
supported by the protrusion 21 at the top part 23 forming a
radial top bearing 23, 13. The belt 25 on the protrusion 21
bears on an area of the remaining part 14 of the bore 12 thus
forming a radial bottom bearing 14, 25.

In FIG. 2 the push button 10 connection is disclosed with
the various forces occurring when a user applies an injection
force in the peripheral area of the push button 10.

When the user applies an injection force A at the peripheral
area of the push button 10 a vertical reaction force B will
appear at the pivot point 22, 18, at the same time a radial force
Cwill occur at the upper radial bearing 13,23. Since the upper
radial bearing 13, 23 are located at the top part 23 having the
smaller diameter, the resulting torque is relatively small. Fur-
ther, a radial force D will occur at the lower radial bearing 14,
25, however due to the distance between the upper radial
bearing 13, 23 and the lower radial bearing 14, 25, the force
resulting on the lower radial bearing 14, 25 is relatively small.

Some preferred embodiments have been shown in the fore-
going, but it should be stressed that the invention is not limited
to these, but may be embodied in other ways within the
subject matter defined in the following claims.

The invention claimed is:

1. A push button connection for an injection device com-
prising:

a push button mountable on a driving part being rotatable
relatively to the push button and which push button
further comprises a bore with a bottom surface and
which bore surrounds a protrusion on the driving part
which protrusion has a top surface and wherein a pivot
bearing is formed between the bottom surface and the
top surface, wherein when a user presses on the push
button the force is directed toward the driving part and
wherein the driving part rotates relative to the push but-
ton.

2. A push button connection according to claim 1, in which
at least one radial bearing between the push button and the
driving part is provided.

3. A push button connection according to claim 2, in which
an upper radial bearing is provided at a top part of the protru-
sion and a lower radial bearing is provided at the bottom of the
protrusion.

4. A push button connection according to claim 3, in which
the top part of the protrusion accommodating the upper radial
bearing has a diameter smaller than the diameter of the
remaining part of the protrusion.

5. A push button connection according to claim 1, in which
the push button is manufactured from a polymeric material
being softer than the material from which the driving part is
manufactured.
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6. A push button connection according to claim 1, in which
the protrusion is provided with an extending rim mating with
a track provided in the push button.

#* #* #* #* #*
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1
DOSE SETTING LIMITER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a reissue of U.S. Pat. No 6,582,404,
which claims priority under 35 U.S.C. 119 of U.S. provi-
sional application No. 60/155,612 filed on Sep. 23, 1999 and
Danish application no. PA 1999 01309 filed on Sep. 16,
1999, the contents of which are fully incorporated herein by
reference.

FIELD OF THE INVENTION

‘The present invention relates to injection devices wherein
the contents of a cartridge are injected as a number of indi-
vidually set doses.

Such devices have a dose setting mechanism by which the
doses are set for subsequent injecting when an injection but-
ton is operated. This can be obtained by moving a carrier
along a piston rod a distance proportional to the wanted dose
and subsequently moving the carrier back to its original
position so that the carrier carries the piston rod with it
instead of being moved along said piston rod.

SCOPE OF THE RELATED ART

From EP 327 910 is known a syringe by which a dose is
set by screwing a nut member up along a threaded piston rod
away from a stop in a housing. The set dose is injected by
pressing the end of the nut member that forms an injection
button whereby the nut member is moved back to abutment
with the stop again. During the latter movement of the nut
member the piston rod is carried along by the nut that does
not move relative to this piston rod during the injection.

When a dose is set it is convenient if a limiting device is
provided which makes it impossible to set a dose that
exceeds the amount of medicament which is left in the car-
tridge. In EP 327 910 this is obtained by the fact that the
thread of the piston rod has such a length that the cartridge is
just emptied when the nut is screwed to the end of the thread
and then pressed home to its abutment with the stop. By
setting a dose the nut can only be screwed to the end of the
thread and thereby the size of the last dose is limited to
comprise the remaining amount in the cartridge.

The distance the injection button has to be moved corre-
sponds to the distance the piston in the cartridge has to be
moved to inject the set dose. Especially by larger cartridges
with a large cross section diameter this distance can be very
short. To obtain a larger movement of the injection button a
sort of gearing may be used so that the distance the injection
button has to be moved is proportional with the injected dose
but is a number of times the movement of the piston in the
cartridge.

EP 608 343 describes an example of such a geared dose
setting and injection mechanism. In this device the carrier
does not cooperate directly with the threaded piston rod but
with a driver element which can move the piston rod when a
set dose is injected. In this device the driver element com-
prises a nut member which is fixed against axial displace-
ment in the injection device. The thread of the nut member
engages an outer thread of the piston rod which is secured
against rotation in the injection device. By the setting of a
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dose the carrier is rotated away from a stop to which it is
returned when the injection button is operated. During its
return the carrier rotates the driver element that moves the
piston rod further into the cartridge to press the piston of this
cartridge so that a set amount of the medicament in the car-
tridge is pressed out through an injection needle at the distal
end of the cartridge. As the nut member is not moved relative
to the piston rod during the setting of a dose, a limiting
construction as described above cannot be provided limiting
the dose so it does not exceed the amount of liquid left in the
injection device.

OBIJECT AND SUMMARY OF THE INVENTION

An object of the invention is to provide a limiting mecha-
nism which prevents setting of a dose that exceeds the
amount of liquid left in a cartridge of an injection device of
the geared type wherein a dose is set by rotating a dose
setting member relative to a driver and away from a fixed
stop in the injection device, and the dose is injected by rotat-
ing back the dose setting member which during this rotation
carries the driver element with it to rotate this driver element
which moves the piston rod forward.

Such a mechanism is according to the invention character-
ized in that the driver element is provided with a track hav-
ing a length which is related to the total amount of medica-
ment in the cartridge and which track is engaged by a track
follower coupled to the dose setting member to follow rota-
tion of said dose setting member. During the setting of a dose
the track follower will be advanced in the track of the driver
to a position depending on the set dose as during dose setting
the dose setting member and the driver are rotated relative to
each other. As during the injection the driver follows the
rotation of the dose setting member, the pin of the dose
setting member will keep its position in the track of the
driver when the set dose is injected. The length of the track is
so adapted that the pin reaches the end of the track and
makes an increase of the set dose impossible when a dose is
set which corresponds to the amount of liquid remaining in
the cartridge.

According to the invention the driver may be disk shaped
and have a spiral shaped track which is engaged by a cam on
a member which is flexibly coupled to the dose setting mem-
ber so that the pin can be moved radially when it follows the
track of the driver.

In another embodiment of the invention the driver may be
cylindrical and have a helical track which is engaged by a
cam on the dose setting member which is a cylinder concen-
tric with the driver.

The track may be provided as a thread in the driver and the
track follower may be a nut shaped member coupled to the
dose setting member and provided with a thread engaging
the thread of the driver. When a dose is set the dose setting
member is screwed with its thread along the thread of the
driver. The limitation of the set dose is obtained by giving
the threads an appropriate length.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be explained in further
details with references to the drawing, wherein

FIG. 1 shows an exploded view of a syringe with a dose
limiter according to the invention;

FIG. 2 shows an enlarged view of the dose setting element
and the driver element of the syringe in FIG. 1; and

FIG. 3 shows the dose setting member, the driver, and the
track follower of another embodiment of an injection
syringe.
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DETAILED DESCRIPTION OF THE INVENTION

The syringe in FIG. 1 comprises a housing 1 accommo-
dating a cartridge 2 from which the content can be pressed
out by a piston rod 3 which is by injection via gear wheels 4
and 5 advanced a distance corresponding to a dose set by
dose setting. A dose setting member 6 is provided with a
toothed wheel 7 surrounding a central bore through which a
pinion 8 on a driver 9 projects as it is shown in FIG. 2. The
dose setting element 6 is operated through an operation ele-
ment 10 which has a finger grip 11, a carrier 12 which
engages the dose setting member 6, and a arrow 13 pointing
on a scale 14 provided on a lid 15 which forms a part of the
housing 1. FIG. 1 further shows a cap 25 which can be put on
to protect a not shown needle which may be mounted on the
syringe, and an injection button 16 which is sliding mounted
in the housing 1 and which has a recess 17 which is on one of
its side surfaces provided with a cogging 18.

In the assembled syringe the toothed wheel 7 on the dose
setting member 6 engages the cogging 18 of the button ele-
ment 16 whereas the pinion 8 on the driver 9 engages the
part with the large diameter of the gear wheel 5 the part of
which with the small diameter engages the other gear wheel
4 which further engages a cogging 19 on the piston rod 3.

The driver member 9 is provided with pawl 26 which with
not shown teeth in the housing forms an unidirectional cou-
pling allowing the driver 9 to rotate only in the direction by
which the piston rod 3 is advanced into the cartridge 2. A
ratchet is provided by saw tooth shaped protrusions on the
dose setting element 6 engaging a saw tooth cogging 27 at
the perimeter of the driver 9, this ratchet being so oriented
that only rotation of the dose setting member 6 in the direc-
tion in which the driver 9 can move is transmitted from the
dose setting member 6 to the driver 9. By rotation of the dose
setting member 6 in the opposite direction the teeth of the
ratchet parts will ride over each other.

To set a dose the finger grip 11 of the operation element 10
is gripped and the element 10 is rotated clockwise until the
arrow points at the wanted dose on the scale 14. As men-
tioned this rotation will make the ratchet parts of the dose
setting element and the driver ride over each other. If the
dose setting member 6 is rotated in the clockwise direction
to reduce the set dose, the ratchet will cause transmission of
the rotation from the dose setting member 6 to the driver 9,
but the when a torque in this direction is transmitted from the
operating element through the carrier 12 to the dose setting
member 6, this dose setting member is deformed so that the
protrusion on the dose setting member 6 is drawn out of its
engagement with the toothing 27 of the driver 9 and an anti-
clockwise rotation of the dose setting member 6 is allowed
without the rotation being transmitted to the driver 9.

Due to the engagement between the toothed wheel 7 on
the dose setting member 6 and the cogging 18 of the injec-
tion button 16 this button will be lifted from the end of the
housing 1 when a dose is set and will be lowered when a
dose is reduced.

When the injection button 16 is pressed to inject a set dose
the engagement between the toothed wheel 7 on the dose
setting member 6 and the cogging 18 of the injection button
16 will cause the dose setting member 6 to rotate in an anti-
clockwise direction. As the torque is not transmitted to the
dose setting member 6 by the operating element 10, the
ratchet coupling between the dose setting member 6 and the
driver 9 will be active and the driver 9 will be rotated with
the dose setting member 6 in the anticlockwise direction and
will drive the piston rod 3 into the cartridge.

As it is seen in FIG. 2 the disk shaped driver 9 has in its
side facing the dose setting member 6 a spiral shaped track
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20 which is engaged by a cam 21 provided at the end of an
arm 22 which is by a flexible beam 23 fastened to the dose
setting member 6 so that the arm 22 can swing to let the cam
21 move in the radial direction of the driver 9. When the dose
setting member 6 during the setting of a dose is rotated rela-
tive to the driver 9 the cam is moved along the track 20
whereas the cam during the injection due to the concomitant
rotation of the dose setting member 6 and the driver 9
remains in its position in the track 20 obtained during the
dose setting. This way the position of the cam in the track
reflects the total amount of medicine administered. When the
cam 21 abuts the end wall 24 of the track 20 the set dose
cannot be increased and by adapting the length of the track
to the total amount of medicine in the cartridge it is ensured
that a dose larger than the amount of medicine remaining in
the cartridge cannot be set.

FIG. 3 shows a dose setting member 30 surrounding a
driver 31 of another embodiment of a dose setting limiter.
The dose setting member 30 is cylindrical and is on its outer
wall provided with a helical track 29 which is designed to
co-operate with a helical inner ridge in a not shown housing
so that the dose setting member 30 is screwed outward in
said housing when rotated to set a dose and inward in said
housing when rotated to reduce a too large set dose. During
the dose setting rotation the dose setting member 30 is
rotated freely relative to the driver 31 which it surrounds.
Between the dose setting member 30 and the driver 31 a nut
member 32 is coupled which can when it is rotated relative
to the driver 31 be screwed up along this driver which is at its
outer surface provided with a helical track 33. At its outer
wall the nut member 32 is in the axial direction provided
with a recess 34 which is engaged by a ridge 35 in the axial
direction on the inner side of the dose setting element 30.

During the setting of a dose the nut member 32 is due to
the engagement between the ridge 35 and the recess 34
rotated with the dose setting member 30 relative to the driver
31 so that the position of the nut member 32 on this driver is
dependent on the dose set. When the dose is injected by
pressing a not shown injection button which is placed in an
end part 36 of the dose setting member 30 this button presses
a flange 37 at an end of the driver 31 into engagement with
coupling teeth 38 at the bottom of the end part 36 of the dose
setting member 30. On its lower not visible side the flange
37 is provided with coupling teeth corresponding to the cou-
pling teeth 38 of the dose setting member 30 and when the
dose setting member 30 is due to the engagement between
the track 29 in the dose setting member 30 and the ridge in
the housing forced to rotate relative to the housing when it is
pressed into the housing the rotation will be transmitted to
the driver 31 which due to the engaging coupling teeth is
forced to rotated with the dose setting member and during
this rotation the nut member 32 will maintain its position on
the driver 31. This way the position of the nut member 32 on
the driver 31 will always indicate the total sum of set and
injected doses. When the length of the helical track 33 in the
driver 31 is adapted to the amount of medicine in a cartridge
the nut member 32 will reach the end of the track 33 and stop
for setting a dose larger than the amount remaining in the
cartridge.

What is claimed is:

1. A limiting mechanism that prevents setting of a dose
that exceeds the injectable amount of liquid left in a car-
tridge of an injection device wherein a dose is set by rotating
a dose setting member relative to a driver and away from a
fixed stop in the injection device, and the dose is injected by
[rotating] pressing an injection button which rotates back the
dose setting member which during this rotation carries the
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driver with it to rotate this driver which moves the piston rod
forward, wherein the driver is provided with a track having a
length which is related to the total injectable amount of
medicament in the cartridge and which track is engaged by a
track follower coupled to the dose setting member to follow
rotation of this dose setting member and wherein the driver
is disk shaped and the track has a spiral shape which is
engaged by the track follower which is flexibly coupled to
the dose setting member so that the track follower can be
moved radially when it follows the track of the driver ele-
ment.

2. A limiting mechanism that prevents sctting of a dosc
that exceeds the amount of liquid left in a cartridge of an
injection device wherein a dose is set by rotating a dose
setting member relative to a driver and away from a fixed
stop in the injection device, and the dose is injected by rotat-
ing back the dose setting member which during this rotation
carries the driver with it to rotate this driver which moves the
piston rod forward, wherein the driver is provided with a
track having a length which is related to the total amount of
medicament in the cartridge and which track is engaged by a
track follower coupled to the dose setting member to follow
rotation of this dose setting member and wherein the driver
is cylindrical and the track has a helical shape which is
engaged by the track follower which is coupled to the dose
setting member so that the track follower can be moved rota-
tionally when it follows the track of the driver element.

3. The limiting mechanism of claim 2, wherein the dose
setting element is a cylinder concentric with the driver.

4. The limiting mechanism of claim 3, wherein the track
comprises a thread in the driver and that the track follower
comprises a nut shaped member coupled to the dose setting
member and provided with a thread engaging the thread of
the driver.

5. A dose setting limiter assembly that prevents the setting
of a dose which exceeds the remaining injectable amount of
medication in a multiple dose cartridge in an injection
device which comprises: a cylindrical dose setting member
having an outer wall provided with a helical groove which
allows the cylindrical dose setting member to be screwed out
of the injection device and away from an initial position
when the cylindrical dose setting member is rotated during
dose setting and screwed into the device and toward the
initial position to reduce the size of a set dose, wherein dur-
ing injection of the set dose the cylindrical dose setting mem-
ber is pressed back into the device and as a result of the
helical groove it rotates back toward the initial position;

wherein the dose setting limiter assembly comprises:

(a) a helical track disposed on the outer surface of a hol-
low cylindrical driver that drives a separate piston rod
Sorward; and

(b) a follower that engages the helical track;

wherein the follower moves along the helical track when
the dose setting member is rotated during dose setting;
but wherein the follower does not move along the track
during injection of the set dose; wherein the injection of
the set dose is carried out by pressing an injection but-
ton which:
(i) presses the cylindrical dose setting member back
into the device, and
(ii) causes the cylindrical dose setting member to rotate
back to the initial position, wherein the rotation back
is cause by the helical groove on the dose setting
member;

wherein the position of the follower along the track is
indicative of the total sum of the set and injected doses;
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wherein the length of the helical track that the follower
can move along corresponds to the amount of medica-
tion in the cartridge that is available to be injected,; and

wherein the follower abuts a stop at the end of the track
during dose setting before the cylindrical dose setting
element can be rotated to dial up a dose that would
exceed the injectable amount of medication remaining
in the cartridge.

6. The dose setting limiter assembly of claim 5, wherein
when the follower abuts the stop at the end of the track
during dialing up of a dose, the cylindrical dose setting
member cannot be rotated firther to increase the size of the
dose.

7. The dose limiter assembly of claim 6, wherein the fol-
lower is a nut like element and the helical track is a thread
and wherein the follower engages the thread.

8. The dose limiter assembly of claim 7, wherein the
driver, the helical grove, the helical track, and the dose set-
ting member are oriented so that they are all coaxial.

9. A dose limiter mechanism for use with in an injection
device, which comprises:

(i) a rotatable hollow cylindrical dose setting member
containing a threaded groove on its outer surface so
that it screws out of the injection device during setting
of a dose when it is rotated, screws back into the hous-
ing to reduce the size of a set dose when it is rotated
back, and screws back into the housing when an injec-
tion button is pressed during injection, and

(ii) a hollow cylindrical piston rod driver that is coaxial
with the hollow cylindrical dose setting member;

wherein the dose limiting mechanism operates within the
injection device to prevent the setting of a dose that
exceeds the injectable amount of medication remaining
in a multiple dose cartridge in the device; and wherein
the dose limiter mechanism comprises:

a helical track disposed on the outer surface of the piston
rod driver, the helical track having a length that corre-
sponds to the injectable amount of medication in the
cartridge; a follower that engages the helical track and
moves along the helical track when the dose setting
member is rotated during dose setting but that remains
in a fixed position on the helical track when the dose
setting member is votated back when the injection but-
ton is pressed during injecting of medication, and
wherein the distance the follower moves during dose
setting corresponds to the size of the set dose and
wherein the follower abuts a stop at the end of the heli-
cal track when an attempt is made to votate the dose
setting member during dose setting that would result in
a dose being set that exceeds the remaining injectable
amount of medication in the cartridge.

10. The mechanism of claim 9, wherein the hollow cylin-
drical dose setting member is prevented from rotating to
increase the size of a set dose when the follower hits the stop.

11. The mechanism of claim 9, wherein the track on the
hollow cylindrical piston rod driver forms a thread and fol-
lower comprises a nut like element that threadly engages the
thread.

12. The mechanism of claim 10, wherein the track on the
hollow cylindrical piston rod driver forms a thread and the
follower comprises a nut like element that threadly engages
the thread.

13. An injection device dose limiter assembly for use with
both

(a) a rotatable cylindrical dose setting member, which
threadly engages an injection device housing element
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so that (i) when it is rotated to set the size of a dose it
screws out of an injection device housing, (i) when it is
rotated back to reduce the size of a set dose it screws
back into the housing, and (iii) when an injection button
is pressed during injecting of medication the cylindri-
cal dose setting member is pressed back into the hous-
ing and rotates back, and

(b) a hollow cylindrical piston rod driver that drives a
separate piston rod during injection of the set dose;

wherein the injection device dose limiter prevents the set-
ting of a dose that is larger than the injectable amount
of medication remaining in a multi dose cartridge and

wherein the injection device dose limiter assembly com-
prises:

a helical track disposed on the outside of the hollow cylin-
drical piston rod driver; and

a follower that moves along the track during dose setting
but remains stationary with respect to the helical track
during dose injecting when an injection button is
pressed which causes the cylindrical dose setting mem-
ber to be screwed back into the housing; wherein the
length of the track that the follower is capable of mov-
ing along corresponds to the injectable amount of
medication in an injection device multiple dose car-
tridge; and

wherein during dose setting:

the follower moves a distance along the track that corre-
sponds to the size of the dose being set; and
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wherein the follower abuts a stop before the size of the set
dose exceeds the injectable amount of medication
remaining in the cartridge.

14. The assembly of claims 5 or 13, wherein the follower
abuts the stop when the size of the set dose equals the inject-
able amount of medication remaining in the cartridge.

15. The assembly of claims 5 or 13, wherein the helical
track has a length adapted to ensure that the follower stops
advancing when the size of a set dose is equal to that remain-
ing for injection.

16. The assembly of claims 1, 5, or 13, wherein the injec-
tion button moves a distance proportional to, but a number
of times greater than, the distance a piston in the cartridge
moves during delivery of the set dose during dose injecting.

17. The mechanism of claim 9, wherein the follower abuts
the stop when the size of the set dose equals the injectable
amount of medication remaining in the cartridge.

18. The mechanism of claim 9, wherein the helical track
has a length adapted to ensurve that the follower stops
advancing when the size of a set dose is equal to that remain-
ing for injection.

19. The mechanism of claim 9, wherein the injection but-
ton moves a distance proportional to, but a number of times
greater than, the distance a piston in the cartridge moves
during delivery of the set dose during dose injecting.

#* #* #* #* #*
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Mail Stop Appeal Brief-Patents
Commissioner for Patents
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Sir:

This Appeal 1s from the Examiner's decision to finally reject claims 1-6 and 8
as set forth in the Final Office Action sent from the U.S. Patent and Trademark
Office on November 26, 2012.

A Notice of Appeal was filed March 26, 2013, in response to the Final Office
Action of November 26, 2012. An Extension of Time extending the time for filing
the Appeal Brief from May 26, 2013 to July 26, 2013 was submitted previously. No
additional fees are believed necessary for filing the instant Appeal Brief. However,

if for any reason additional fees are required for consideration of the instant paper
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or any accompanying document, this paper should be treated as the appropriate

request or petition and authorization is hereby given to charge the fees to Deposit

Account No. 14-1447.
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I. REAL PARTY IN INTEREST
The real party in interest in this appeal 1s Novo Nordisk A/S, of Bagsvaerd,

Denmark, the assignee of record. The assignment was recorded in the U.S. Patent

and Trademark Office on December 16, 2009, at Reel 023664, Frame 0067.

II. RELATED APPEALS AND INTERFERENCES
Appellants, Appellants' representative or the Assignee are not aware of any
other prior or pending appeals, interferences or judicial proceedings which may be
related to, directly affect or be directly affected by or have a bearing on the Board's

decision in the pending appeal.

III. STATUS OF CLAIMS
Claim 1 is currently pending. Claim 1 stands finally rejected. Thus, finally
rejected claim 1 1s at 1ssue 1n the instant appeal and form the subject matter of the
instant Appeal Brief. The claim at issue 1s attached in the "Claims Appendix." The

appeal contains 1 independent claim, namely claim 1.

IV. STATUS OF AMENDMENTS
An Amendment under 37 C.F.R. §1.116 was filed on July 22, 2013 pursuant
to 37 C.F.R. 41.33(a). The amendment addresses formal 1ssues and does not alter
the scope of the claims. Accordingly, the claims presented for appeal are those filed
in the Amendment under 37 C.F.R. § 1.116 and 37 C.F.R. § 41.33(a) filed on July 22,
2013.
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V. SUMMARY OF CLAIMED SUBJECT MATTER

Independent claim 1 is directed to a push button connection for an injection

device including:

a push button mountable on a driving part being rotatable relatively to the
push button (See e.g., page 4, lines 26-29, Figure 1 - reference numbers 10 and 20);

the push button further comprises a bore with a bottom surface (See e.g.,
page 5, lines 4-7 and 12-13, Figure 1 - reference numbers 12 and 17);

the bore surrounds a protrusion on the driving part (See e.g., page 5, lines
15-16, Figure 1 - reference numbers 12, 20 and 21);

the protrusion has a top surface and wherein a pivot bearing is formed
between the bottom surface and the top surface (See e.g., page 5, lines 15-16 and 24-
26, Figure 1 - reference numbers 17, 18, 21 and 22);

wherein when a user presses on the push button the force is directed toward
the driving part and wherein the driving part rotates relative to the push button
(See e.g., page 4, line 34 — page 5, line 2, page 5, line 34-page 6, line 2, Figures 1 and
2).

VI. GROUND(S) OF REJECTION TO BE REVIEWED ON APPEAL
The broad issues under consideration are:
1. Whether independent claim 1 is improperly rejected under 35 U.S.C. §102(b)
as being unpatentable over US Patent No. 5,383,166 (Gallay).
2. Whether independent claim 1 is improperly rejected under 35 U.S.C. §112
first paragraph as failing to comply with the written description requirement.

3. Whether the drawings are properly objected to under 37 CFR 1.83(a).
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VII. ARGUMENTS
A. Summary of Rejection(s) of Record

1. Rejection of claim 1 under 35 U.S.C. § 102(b)

The rejection of claim 1 under 35 U.S.C. §102(b) set forth in the final office
action of November 26, 2012 (the rejection) 1s based on US Patent No. 5,383, 166
(Gallay). In this regard, the rejection (at pp. 2-3 of the final office action) alleges
that Gallay discloses a control device which is a push button connection (see figures
1-2) comprising a push button (13), mounted on a driving part (20) being rotatable
to the push button (13) which further comprises a bore (internal space of element
11b or 15) with a bottom surface (near 14), which the bore surrounds a protrusion
(21 /25) on the driving part (20), which the protrusion (21 /25) has a top surface (top
of 25), and wherein a pivot bearing (25/26/11b) 1s formed between the bottom
surface and the top surface (top of 25). Figures 1 and 2 of Gallay are reproduced

below with the relevant reference numbers circled:
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2. Rejection of claim 1 under 35 U.S.C. § 112, 1st Paragraph

Claim 1 was rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The final office action states that
the claim(s) contains subject matter which was not described in the specification in
such a way as to reasonably convey to one skilled in the relevant art that the
inventor(s), at the time the application was filed, had possession of the claimed
mnvention. In particular, the phrase "wherein when a user presses on the push
button the force 1s directed toward the driving part and wherein the driving part
rotates relative to the push button" 1s allegedly not described in enough specificity
to understand what structures and operational elements on the driving part causes
the driving part to rotate relative to the push button, (when the user presses the

button and directs force to the driving part).

3. Drawings Objection under 37 CFR 1.83(a)

The drawings were objected to under 37 CFR 1.83(a) as not showing every
feature of the invention specified in the claims. In particular the final office action
states that the phrase "wherein when a user presses on the push button the force 1s
directed toward the driving part and wherein the driving part rotates relative to the

push button" as recited in claim 1 1s not shown in the drawings.

B. Citation of Authority

Under 35 U.S.C. § 102, "[a] claim 1s anticipated only if each and every
element as set forth in the claim is found, either expressly or inherently described,
in a single prior art reference." Verdegaal Bros. v. Union Oil Co. of California, 814
F.2d 628, 631,2 USPQ2d 1051, 1053 (Fed. Cir. 1987). "[A]n invention 1s anticipated

if the same device, including all the claim limitations, 1s shown in a single prior art

-8-
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reference. Every element of the claimed invention must be literally present,
arranged as in the claim." Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236
(Fed.Cir. 1989) (citing Perkin-Elmer Corp. v. Computervision Corp., 732 F.2d 888,
894 (Fed. Cir. 1984); Kalman v. Kimberly-Clark Corp., 713 F.2d 760, 771-72 (Fed.
Cir. 1983)). "[A]bsence from the reference of any claimed element negates
anticipation.” Kloster Speedsteel AB v. Crucible, Inc., 793 F.2d 1565, 1571 (Fed. Cir.
1986).

Under 35 U.S.C. § 112, 1st paragraph a patent specification must describe the
claimed invention in sufficient detail to allow a person having ordinary skill in the
art to reasonably conclude that the inventor had possession of the claimed
invention. See, e.g., Moba, B.V. v. Diamond Automation, Inc., 325 F.3d 1306, 1319,
66 USPQ2d 1429, 1438 (Fed. Cir. 2003); Vas-Cath, Inc. v. Mahurkar, 935 F.2d at
1563, 19 USPQ2d at 1116. An applicant may show possession of the invention as
claimed using such descriptive means as words, structures, figures, diagrams that
fully set forth the claimed invention. See, e.g., Pfaff v. Wells, Inc., 525 U.S. 55, 68,
119 S.Ct. 304, 312, 48 USPQ2d 1641, 1647 (1998); El1 Lilly, 119 F.3d at 1568, 43
USPQ2d at 1406; Amgen, Inc. v. Chugai Pharmaceutical, 927 F.2d 1200, 1206, 18
USPQ2d 1016, 1021 (Fed. Cir. 1991) (one must define a compound by “whatever
characteristics sufficiently distinguish 1t”). "Compliance with the written
description requirement is essentially a fact-based inquiry that will ‘necessarily
vary depending on the nature of the invention claimed.” Enzo Biochem, 323 F.3d at
963, 63 USPQ2d at 1613. An applicant may incorporate subject matter by
reference. 37 C.F.R 1.57. Even “essential material” may be incorporated by
reference, but only by way of an incorporation by reference to a U.S. patent or U.S.

patent application publication. Essential material may include material that 1s
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necessary to provide a written description of the claimed invention as required by
the 35 U.S.C. 112, 1st paragraph. 37 C.F.R 1.57(c)(1).

Under 37 CFR 1.83(a), the drawings in a nonprovisional application must
show every feature of the invention specified in the claims. However, conventional
features disclosed in the description and claims, where their detailed illustration is
not essential for a proper understanding of the invention, should be illustrated in

the drawing in the form of a graphical drawing symbol or a labeled representation.

C. Claim 1 is Not Properly Rejected Under 35 U.S.C. §102(b) as Being

Anticipated by Gallay

Gallay 1s directed to “a water tight control device for a watch, for example for
winding up the watch or setting the time or date.” Gallay Col 1, lines 6-8. This type
of device typically includes “a crown with a central cavity surrounded by an annular
cavity, [and] a watertight seal arranged in the annular cavity.” Gallay Col 1, lines 9-
11. Claim 1 of the subject application is directed to a push button connection for an
injection device which minimizes the forces a user must apply to inject a dose. See
page 1, lines 26-27. These two devices are directed to different purposes and
accordingly have different structures. Gallay lacks a pivot bearing formed between
the bottom surface of the push button and the top surface of the driving part. For at
least this reason, claim 1 1s patentable over the Gallay reference.

In more detail, claim 1 1s directed to a push button connection for an injection
device. An example of such a device is shown in the drawings. Figures 3 and 4 are

reproduced below. The relevant reference numbers are circled.

-10-
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The device includes a push button (10) mountable on a driving part (20). The
driving part (20) 1s rotatable relative to the push button (10) (See e.g., page 4, lines
26-29, Figure 1 - reference numbers 10 and 20). The push button (10) further
comprises a bore (12) with a bottom surface (17) (See e.g., page 5, lines 4-7 and 12-
13, Figure 1 - reference numbers 12 and 17). The bore (12) surrounds a protrusion

(21) on the driving part (20) (See e.g., page 5, lines 15-16, Figure 1 - reference

-11-
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numbers 12, 20 and 21). The protrusion (21) has a top surface (22) and wherein a
pivot bearing is formed between the bottom surface (17) and the top surface (22)
(See e.g., page 5, lines 15-16 and 24-26, Figure 1 - reference numbers 17, 18, 21 and
22). When a user presses on the push button the force is directed toward the
driving part and wherein the driving part rotates relative to the push button (See
e.g., page 4, line 34 — page 5, line 2, page 5, line 34-page 6, line 2, Figures 1 and 2).

A more detailed view of the pivot bearing shown in Figure 1 is set out below:

17 EE 18 18

by
N
B
b
{
N

In this example, the “bottom surface 17 of the bore 12 1s formed with a raised
pointer forming a pivot 18.” See page 5, lines 12-13. As noted in the application as
filed, “[w]hen a user pushes on the injection button, the force applied is directed to
the forward movement of the driving part, however, since the push button and the
driving part rotate relatively to each other a friction between these rotating parts
will occur.” See page 1, lines 29-32. The pivot bearing recited in claim 1 minimizes
the friction and the forces a user must apply to inject a dose. Gallay is directed to a

completely different application and therefor lacks a pivot bearing as recited in

claim 1.

-12-

NNVICT00008894



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 56 of 118 PagelD #: 449

Applicant: Hansen et al.
Application No.: 12/525,976

As noted above, Gallay 1s directed to “a water tight control device for a watch,
for example for winding up the watch or setting the time or date.” Gallay Col 1,
lines 6-8. This type of device typically includes “a crown with a central cavity
surrounded by an annular cavity, [and] a watertight seal arranged in the annular
cavity.” In the rejection, the crown 13 is equated to the push button and the
coupling member 20 is equated to the driving part. The cylindrical part 25, coil
spring 26, and end 11b of sleeve 11 are identified as forming a pivot bearing. A
general description of the operation of a water tight watch crown as recited in
Gallay 1s 1n order.

Operation of a watch crown 1s well known. In general, the crown 1s movable
between at least two positions. For example, the crown 1s pulled out to set the time
and pressed 1n once the time 1s set. As noted above, the crown disclosed in Gallay 1s
waterproof. In order to achieve this, the crown engages a threaded portion of the
watch case so that when the crown is effectively in the “pressed in” position, the
waterproof seal surrounding the watch stem 1s compressed (this 1s also very well
known). Gallay is directed to an improvement in this seal and lacks any disclosure
with respect to a pivot bearing formed between the bottom surface of the crown and
the top surface of the coupling member.

Gallay expressly states that crown 1s formed with an annular cavity 15 and
the lateral external wall of the annular cavity 15 is provided with a thread 17,
which 1s complementary to the thread of the lateral external face 8 of the widened
part of the tube 4. See the highlighted portion of Figures 1 and 2 below. Figure 1
shows the crown in the extended position (unscrewed). Figure 2 shows the crown in

the screwed 1in, position.

-13-
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It 1s readily apparent that as the watch crown 13 1s depressed and screwed
in, threads 8 and 17 are engaged. Once the crown 1s screwed all the way in, the
threads provide compressive force on the seal 19. This provides a waterproof seal.
See Col 2, line 66 - col 3, line 4, Col 3, lines 7-16. In light of this, it 1s also apparent
that Gallay cannot have a pivot bearing formed between the bottom surface of the
crown and the top surface of the coupling member. The function of the pivot
bearing recited in claim 1 1s to reduce frictional forces between the push button and
the driving part in an injection pen as the user presses the push button towards the
driving part. There is no corresponding bearing in Gallay since it 1s not required,
1.e., there 1s no need to reduce frictional forces when the user presses on the crown.
Instead, the crown is formed with a cavity with a threaded lateral external wall to
control the movement of the crown as it moves towards the coupling member. If the
user were to press on the crown, the threads 8 and 17 would bear the forces. These
threads as well as the cylindrical part 25, coil spring 26, and end 11b of sleeve 11
(identified 1n the rejection as forming a pivot bearing) do not form a pivot bearing
between the bottom surface of the crown and the top surface of the coupling member

as recited in claim 1. For at least these reasons claim 1 is allowable over Gallay.

D. Claim 1 is Not Properly Rejected Under 35 U.S.C. §112, 1st paragraph
Claim 1 was rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The final office action states that
the claim limitation of "wherein when a user presses on the push button the force 1s
directed toward the driving part and wherein the driving part rotates relative to the

push button" is not described in enough specificity to understand what structures

and operational elements on the driving part causes the driving part to rotate

-15-

NNVICTO00008897



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 59 of 118 PagelD #: 452

Applicant: Hansen et al.
Application No.: 12/525,976

relative to the push button,(when the user presses the button and directs force to
the driving part).

The specification cites US Patent No. 6,235,004 and US Patent No. 7,427,275
1n the background portion. The specification also expressly states “[a]ll references,
including publications, patent applications, and patents, cited herein are
incorporated by reference in their entirety and to the same extent as if each
reference were individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein.” See page 3, lines 16-19. Even if
the subject matter recited in US Patent No. 6,235,004 and US Patent No. 7,427,275
1s considered essential, 1t 1s properly incorporated by reference under 37 C.F.R 1.57.

Claim 1 1s directed to an improvement in the push button connection for an
injection device. The specific mechanism for actually operating an injection pen is
not claimed. A person having ordinary skill in the art is well versed as to how such
devices operate. For this reason, the rejection under 35 USC 112, first paragraph is
misplaced. To the extent there 1s any question as to how such devices operate, US
Patent No. 6,235,004 (the ‘004 patent) and US Patent No. 7,427,275 (the ‘275
patent) provide a detailed description and drawings that show the structure
required to cause the driving part to rotate relative to the push button in an
injection pen. For example in ‘004 patent, injection button 23 and drum 17 rotate
with respect to each other when the injection button is pressed. See Col 7, lines 17-
21. The structure for driving the drum 1is disclosed throughout the ‘004 patent
specification. For at least these reasons, claim 1 complies with the written

description requirement under 35 U.S.C. 112, first paragraph.
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E. The Drawings are not Properly Objected To Under 37 CFR 1.83

The general rule under 37 CFR 1.83(a) 1s that drawings in a nonprovisional
application must show every feature of the invention specified in the claims.
However, conventional features disclosed in the description and claims where their
detailed illustration 1s not essential for a proper understanding of the invention,
should be 1llustrated in the drawing in the form of a graphical drawing symbol or a
labeled representation.

As explained above, claim 1 1s directed to an improvement in the push button
connection for an injection device. The specific mechanism for actually operating an
injection pen is not claimed. A person having ordinary skill in the art is well versed
as to how such devices operate. The phrase "wherein when a user presses on the
push button the force 1s directed toward the driving part and wherein the driving
part rotates relative to the push button" as recited in claim 1 provides context under
which the claimed pivot bearing operates. The specifics of how the driving part is
rotated 1s not essential for a proper understanding of the invention since it relates
to operation of a typical injection pen such as the type disclosed in US Patent No.
6,235,004 (incorporated by reference and discussed above). Appellants note that
Figure 2 (reproduced below) provides graphical drawing symbols that represent the
forces during rotational movements between the push button and driving part.
These graphical drawing symbols provide for a proper understanding of the

invention in accordance with 37 CFR 1.83(a).
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See also page 5, line 31 — page 6, line 5 describing the forces that occur
when the user presses on the push button and the driving part rotates relative to
the push button. To the extent additional drawings are required for a proper
understanding of the invention , these drawings are provided by the patents that
are incorporated by reference. For at least these reasons, the drawings as originally

filed are complhiant with 37 CFR 1.83(a) and no drawing corrections are required.
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VIII. CONCLUSION
Appellant respectfully submits that for at least all of the foregoing reasons,
the Office Action fails to particularly point out how Gallay discloses every element
of the rejected claim. Appellant has also demonstrated that rejected claim 1 passes
muster under 35 U.S.C. §112, first paragraph and 37 CFR 1.83(a). The Board is,
therefore, respectfully requested to reverse the Examiner's decision to finally reject

claim 1 and to allow the application to issue in its present form.

Respectfully submitted,

Date: July 25, 2013 By: /Marc A. Began, Reg. No. 48,829/
Marc A. Began, Reg. No. 48,829
Novo Nordisk Inc.
Customer Number 23650
(609) 987-5800

Use the following customer number for all correspondence regarding this application.

23650
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CLAIMS APPENDIX

1. A push button connection for an injection device comprising:

a push button mountable on a driving part being rotatable relatively to the
push button and which push button further comprises a bore with a bottom surface
and which bore surrounds a protrusion on the driving part which protrusion has a
top surface and wherein a pivot bearing is formed between the bottom surface and
the top surface, wherein when a user presses on the push button the force 1s
directed toward the driving part and wherein the driving part rotates relative to the

push button.

Claims 2-8. (Cancelled)
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EVIDENCE APPENDIX
US Patent No. 6,235,004
US Patent No. 7,427,275
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RELATED PROCEEDINGS APPENDIX
None
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: HANSEN, Torben Stroem et al. Conf. No.: 2853
Application No.: 12/525,976 Group Art Unit: 3763
Filed: December 16, 2009 Examiner: GRAY, Phillip A.

For: Injection Button

REPLY BRIEF UNDER 37 C.F.R. § 41.41

Commissioner for Patents

U.S. Patent and Trademark Office

Customer Service Window, Mail Stop Appeal Brief - Patents
Randolph Building

401 Dulany Street

Alexandria, VA 22314

Sir:

This Reply Brief pursuant to 37 CFR § 41.41 is presented in response to the Examiner’s
Answer dated November 20, 2013.

This Reply Brief is submitted by January 20, 2014, and should be entered and considered as
of right because it is filed within two months of the Notification Date of the Examiner’s Answer.

Although no fees are believed necessary, should any fees be required, the Commissioner is
hereby authorized to charge any required fees or refund excess payments to Novo Nordisk Inc.
Deposit Account No. 14-1447.

Claim 1 is currently pending. All other claims have been canceled to expedite the appeal.

L REPLY:
The Examiner’s Answer (p. 5) notes that (emphasis added by Appellant):

The claim language of “wherein when a user presses on the push
button the force is directed toward the driving part and wherein the
driving part rotates relative to the push button . . . is a functional
limitation. It is well established that a recitation with respect to the
manner in which an apparatus is intended to be employed, i.c., a

1of5
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functional limitation, does not impose any structural limitation upon
the claimed apparatus which differentiates it from a prior art
reference disclosing the structural limitation of the claim. Where the
prior ar is inherently capable of performing the function described in
a functional limitation, such functional limitation does not define the
claimed apparatus over the prior art.

In response, Appellant respectfully disagrees. And respectfully submit the Examiner’s
rejection is incorrect for several reasons. First, the Examiner fails to show how each and every
element of the claim is present in Gallay. He argues that it is appropriate to ignore some elements
recited in the claim by stating that they are merely functional limitations. Of course, even functional
limitations must be considered during Examination. Second, the Examiner misinterprets Gallay and
argues that the bearing element in the claim is satisfied by a seal in Gallay under the doctrine of
inherency. A seal is not inherently a bearing. Finally, the Examiner does not explain how the

“pivot” limitation in “pivot bearing” is fulfilled by the Gallay disclosure.

The Examiner’s rejection must be overturned because he incorrectly ignores the
functional limitations in the claim and mistakenly assumes patent law treats functional
limitations in the same way as statements of intended use. It is black letter law that all
limitations of a claim must be considered, even functional limitations. As the court held in In re

Exherd, 176 USPQ (CCPA 1973), “there is nothing inherently wrong in defining something by

2

what it does rather than by what it is.” In his reply, the examiner is confusing statements of
intended use with functional limitations. See bottom of page 2 of the Examiner’s answer where
he states that the applicants “only positively claim the ‘push button’ and its ability to have the
functional limitation (or intended use) of wherein when a user presses on the push button the
force is direct toward the driving part and wherein the driving part rotates relative to the push
button.” By using the parenthetical (or intended use) the Examiner is thus admitting that he
deems functional limitations to be the same as intended uses. See also page 5 of the Examiner’s

answer where he states “Examiner is reading these as function type or intended use limitations.

(Again, confusing functional limitations with statements of intended use). This is wrong as a

matter of law.
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A functional limitation must be evaluated and considered, just like any other claim
limitation “for what it conveys to one of ordinary skill in the pertinent art.” See MPEP
2173.05(g). “A functional limitation is an attempt to define something by what it does, rather
than by what it is.” See In re Swinehart 429 F.2d 210 (CCPA 1971). That is exactly the case
here, where the claim requires rotation between the button and the driving part and the formation

of a pivot bearing between the two parts.

Moreover, the definition of a bearing is a machine part in which another part turns. (See

hitp/fwww.merriam-webster.comy/dictionary/bearing). The claim plainly recites that a bearing

(more specifically, a pivot bearing) is part of the invention, i.¢., it is a claim limitation.
Therefore, since the claim requires a bearing --and a bearing, by definition involves rotation-- the
requirement of rotation between the button and the driving part is implicitly present, as well as
explicitly present, in the claim. There is no logical way to read the claim without realizing that
the claim requires rotation between two parts when an axial force is exerted on the button.
Indeed, why else would there be a bearing between the two parts that rotate, if not to facilitate

the rotation?

Finally, in In re Jasinski (Fed Cir 2013) the Federal Circuit held that when the functional
limitation goes to the heart of the invention, it must be considered. That is exactly the case here.
A complete read of the instant specification --which the claims must be read in view of-- clearly
shows that the claimed invention is drawn to a pivot bearing in an injection device. Injection
devices are well known and virtually all modern injection devices operate by transforming axial
movement into rotational motions, as is described in claim 1. (See the multiple patents
incorporated by reference into the instant patent application). It is absolutely indisputable that
one of ordinary skill in the art -- reading the patent as a whole-- would understand that the claim
is directed to the bearing in the push button mechanism of an injection pen and involves having a
driving part rotate when the injection button is pressed. As such, one of ordinary skill would
never understand how the sealed wrist watch crown of Gallay could anticipate claim 1, since

Gallay does not contain the rotational limitation of claim 1.

Jof5

NNVICT00008974



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 69 of 118 PagelD #: 462

Attorney Docket No. 7543.204-US Application No. 12/525,976

The Examiner’s rejection must also be overturned because he has not shown how Gallay
supplies the limitation of a pivot bearing. It is indisputable that Gallay disclose a seal for a wrist
watch crown. The Examiner admits as much but then incorrectly applies the doctrine of
inherency to argue that the seal necessarily could function as a pivot bearing, as is required by

claim 1. Prior art inherently anticipates a claim only if the missing element or feature would be

necessarily present or the natural result of following what the prior art teaches to persons of

ordinary skill in the art. Atlas Powder Co. v. Ireco, Inc., 190 F.3d 1342, 1347 (Fed. Cir. 1999). It

is not sufficient if the result only possibly or probably results from the practice of the prior art.
Glaxo Group Ltd. v. Apotex, Inc., 376 F.3d 1339, 1349 (Fed. Cir. 2004). Moreover, “[a]n
ivitation to investigate is not an inherent disclosure.” Metabolite Labs., Inc. v. Lab. Corp. of
Am. Holdings, 370 F.3d 1354, 1367 (Fed. Cir. 2004). Nothing in Gallay indicates to one of skill
in the art that the disclosed sealed crown system is inherently capable of rotating relative to a
driving part when the crown is pressed inward. Indeed, the Examiner defines the bottom surface
in Gallay 15 and the top surface 25 as forming a pivot bearing. But Gallay itself describe
clement 14 as a seal. (Gallay Col 2, lines 59-63). A seal is a substance, especially an adhesive
agent such as wax or putty, used to close or secure something or to prevent seepage of moisture

or air. See http://www thefreedictionary.com/seal. A seal is not a bearing. And there is no way

that one of ordinary skill in the art would not recognize that a seal necessarily and naturally be

the equivalent of a bearing.

Moreover, common sense dictates that Gallay is not inherently capable of performing the
function of the invention as claimed. Anyone who has ever used a watch with a crown (the subject of
Gallay) knows that pressing on the crown and rotation of the crown are different operations and do
not occur simultaneously. One pulls on the crown to set a watch. There is no rotation of the crown
relative to a driven part when the crown is pressed. Nothing in Gallay suggests that its seal could
form a pivot bearing between a driving part and the button itself, as is required by claim 1. Why
would it? Gallay is a watch crown not a push button.

Finally, even if the Board determines that Gallay’s seal is a bearing. It is clearly not a

pivot bearing. The Examiner has not explained how Gallay creates a pivot bearing. The
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examiner completely ignores the term “pivot” in “pivot bearing” and provides no arguments
whatsoever how the Gallay watch crown is a “pivot bearing.” This reason alone is sufficient to
reverse the Examiner’s rejection.

With respect to the other rejection based on section 112 and the rejection based on the
drawings, applicants rely upon their submissions in the opening brief in this appeal and do not

find it necessary to reargue those herein.

II. CONCLUSION

Appellant respectfully submits that for at least all of the foregoing reasons, the Examiner
fails to particularly point out how Gallay anticipates claim 1, inherently or explicitly. The Board is,
therefore, respectfully requested to reverse the Examiner’s decision to finally reject claims]1 and to

allow the application to issue in its present form.

Respectfully submitted,

Date: January 16, 2014 /Marc A. Began, Reg. No. 48,829/
Marc A. Began, Reg. No. 48,829
Novo Nordisk Inc.
Customer Number 23650
(609) 987-5800

Use the following customer number for all correspondence regarding this application.

23650

PATENT TRADEMARK OFFICE
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Response to Office Action of June 22, 2007 page 1 of 11
Attorney Docket No.: 5472.220-US PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Application of: Steenfeldt-Jensen et al.

Serial No.: 10/442,855 Group Art Unit: 3763
Filed: May 21, 2003 Examiner: Williams, Catherine Serke
For: Injection Syringe Confirmation No.: 3829

Amendment in a REISSUE Application

Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450

Sir:

In Response to the Office Action of June 22,2007, please amend the reissue application as
follows:

Amendments to the claims begin on page 2 of this paper.

Remarks begin on page 9 of this paper.

Conclusion is at page 12 of this paper.
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IN THE CLAIMS:
Please amend the claims to read as follows:

1. (Amended) A medication delivery pen comprising:

a housing having proximal and distal ends and including a holder for containing a

cartridge containing a medication to be delivered through a conduit connected to the cartridge,
a piston rod having a not circular cross-section and an outer thread, and

a piston rod drive for driving said piston rod in a distal direction inside the cartridge, said
piston rod drive including a first part rotatably mounted within said housing and mating with the
not circular cross-section of said piston rod, and a second part integral with said housing and
having an internal thread mating the thread of said piston rod to form a [self-locking] thread
connection, wherein rotation of said first part in a first direction relative to said second part

drives said piston rod in a distal direction; and
a one-way coupling comprising:

a) an annular ring of equally spaced internal ratchet notches situated on the inside of said

housing, which internal notches have a steep front edge and a ramp shaped trailing edge,

b) a paw! surrounding said piston rod and having at least a pair of resilient arms, each
arm having a free end, said pawl being connected with said first part of said piston rod

drive, and

¢) means situated on said free end of each arm for engaging in the internal ratchet notches
of said annular ring, which means abuts said steep front edge of said internal notches,
thereby preventing said pawl body from rotating in one direction relatively to said
housing, the prevented direction being one by which the piston rod would be transported

in a proximal direction.

2. (Original) A medication delivery pen according to claim 1, wherein said two or more arms are

disposed with the same relative spacing around the circumference of said pawl.
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3. (Original) A medication delivery pen according to claim 1, wherein said steep front edges of

said internal notches on opposite sides of said annular ring are parallel to each other.

4. (Original) A medication delivery pen according to claim 1, wherein said arms extend
circumferentially from a body portion of said pawl and wherein said means situated on said free
end of each arm is the end-surface of the arm lying circumferentially opposite said pawl and

abutting said steep front edge of said internal notches.

5. (Original) A medication delivery pen according to claim 1, wherein said arms extend
circumferentially from said pawl body and wherein said means situated on said free end of each

arm includes a protrusion.
6. (Amended) A medication delivery pen comprising:

a housing having proximal and distal ends and including a holder for containing a

cartridge containing a medication to be delivered through a conduit connected to said cartridge,
a piston rod having a not circular cross-section and an outer thread, and

a piston rod drive for driving said piston rod in a distal direction inside the cartridge, said
piston rod drive including a first part having an internal thread mating the thread of said piston
rod to form a [self-locking] thread connection, and a second part integral with said housing and
mating with the not circular cross-section of said piston rod, wherein rotation of said first part in

a first direction relative to said second part drives the piston rod in a distal direction; and
a one-way coupling comprising:

a) an annular ring of equally spaced internal ratchet notches situated on the inside of said

housing, which internal notches have a steep front edge and a ramp shaped trailing edge,

b) a pawl surrounding said piston rod and having at least a pair of resilient arms, each
arm having a free end, said pawl being connected with said first part of said piston rod

drive, and
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c) means situated on said free end of each arm for engaging in the internal ratchet notches
of said annular ring, which means abuts said steep front edge of the internal notches,
thereby preventing said pawl body from rotating in one direction relatively to said
housing, the prevented direction being one by which the piston rod would be transported

in a proximal direction.

7. (Original) A medication delivery pen according to claim 6, wherein said two or more arms are

disposed with the same relative spacing around the circumference of said pawl.

8. (Original) A medication delivery pen according to claim 6, wherein said steep front edges of

said internal notches on opposite sides of said annular ring are parallel to each other.

9. (Original) A medication delivery pen according to claim 6, wherein said arms extend
circumferentially from a body portion of said pawl and wherein said means situated on said free
end of each arm is the end-surface of the arm lying circumferentially opposite said pawl and

abutting said steep front edges of said internal notches.

10. (Original) A medication delivery pen according to claim 6, wherein said arms extends
circumferentially from said pawl body and wherein said means situated on said free end of each

arm includes a protrusion.
11. (Amended) A medication delivery pen comprising:

a housing having proximal and distal ends and including a holder for containing a

cartridge containing a medication to be delivered through a conduit connected to said cartridge,
a piston rod having a not circular cross-section and an outer thread, and

a piston rod drive for driving said piston rod in a distal direction inside the cartridge, said
piston rod drive including a first part having an internal thread mating the thread of said piston

rod to form a [self-locking] thread connection, a second part mating with the not circular cross-
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section of said piston rod, wherein said first and second parts are rotatable relative to one another

to drive the piston rod in an axial direction; and
a one-way coupling comprising:
a) an annular ring member of equally spaced internal ratchet notches, and

b) a pawl member having at least a pair of resilient arms, each arm having a free end for
engaging said ratchet notches so as to allow rotation between said ring and said pawl in a
first rotational direction and prevent rotation between said ring and said pawl in a second
rotational direction, wherein said members are coupled between said housing and said
piston rod drive such that rotation between said members in said first rotational direction
causes the piston rod to move in a distal direction, and such that said members prevent

movement of said piston rod in said proximal direction.

12. (Twice Amended) An injection device comprising:

a housing for holding a cartridge of medication, the housing having a

distal end and a proximal end;

a threaded rotatable piston rod (6) having a not-circular cross-section;

a piston rod drive [means] comprised of:

a first rotatable part that engages the not-circular cross-section of the

piston rod so as to allow rotation of the piston rod to accompany rotation of the first part

while allowing the piston rod to move proximally and distally with respect to the first

part;

a second part that engages the threads on the piston rod and is fixed in the

housing, thereby causing the piston rod to move distally when the piston rod is rotated in
a first direction and proximally when the piston rod is rotated in a second direction; and
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a one way coupling [means] for allowing the first part to rotate in the first

direction and thereby drive piston rod to move distally but prevents the piston rod from

rotating in the second direction that [which] would cause the piston rod to move

proximally.

13. (New) A dose injecting apparatus for an injection device that comprises a cartridge

(89) of medication from which multiple dose of medication are apportioned and a dose

scale drum means (17) for indicating the size of a set dose and for indicating that the

apportioned set dose has been delivered; the dose injecting apparatus comprising:

a rotatable piston rod (6) that rotates only during injecting of medication, wherein

the rotatable piston rod comprises a distal portion having an external thread (7) disposed

thereon and wherein the piston rod has a proximal portion opposite the distal portion;

a first part comprised of a rotatable tubular member (26.,23.33.45.85) that engages and

causes the rotatable piston rod (6) to rotate during injection of medication;

a second non-rotatable part (4.40) fixed to a housing (1), the second part (4.40) having an

internal thread (5) engaging the thread (7) on the distal portion of the rotatable piston rod

(6) so that when the rotatable piston rod (6) rotates it screws thru the internal thread

(5) of the non-rotating second part (4.40); and wherein during injection of medication:;

(1) the piston rod rotates only in one direction, that direction being one that induces the

piston rod to move axially in a distal, medication expelling direction and notin a

direction that would induce the piston rod to move in a proximal direction, and

(11) the piston rod advances distally to expel medication as a result of the screwed

engagement of the thread (7) on the distal portion of the piston rod (6) with the internal
thread (5) of the non-rotatable part (4, 40).

14. (New) The dose injecting apparatus of claim 13, wherein the proximal portion of the

piston rod contains a helical thread (37) that is different than the thread (7) on the distal

portion and wherein the tubular member has in its interior a corresponding helical thread

(36) that engages the helical thread (37) on the proximal portion of the piston rod, and

wherein the threaded engagement between the tubular member and the thread on the
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proximal portion of the piston rod cause the rotation of the piston rod during injecting of

medication.

15. (New) The dose injecting apparatus of claim 13, wherein the tubular member has a

non-circular interior that engages a non-circular portion of the piston rod so that when the

tubular member rotates during injection of medication, it rotates the the piston rod.

16. (New) The dose injecting apparatus of claim 15, wherein the tubular member has a

thread (47) on it outer surface.
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REMARKS
BROADENING REISSUE

This is a broadening reissue application. Applicants intend to claim their invention
more broadly than they have previously done. This application was filed within two years of
issuance of the patent from which it is a reissue. Accordingly, the claims here are much broader in
scope than the claims of the patent that originally issued and the Examiner should consider this new
scope, which is limited only by the explicit language of the claims. The Examiner should not
assume that these claims have scope similar to those previously patented or previously presented in
this or any other application claiming the same priority applications as the instant application.

Accordingly, the Examiner should examine these claims anew and conduct a full
search and examination and not rely upon any previous searches or examinations. The Examiner
should not assume that the specification limits the claims, and should not assume that the claims
contain any limitation not explicitly recited therein. The Examiner is urged to give the claims the
broadest possible meaning under applicable statutes and case law when examining them for
patentability and to consider each element on only each element of the claims when examining them.

Where means plus function language is used, it is the intent of the applicants to invoke 35 USC 112
6" paragraph. Where such means plus function language is not present, applicants do not desire to

invoke 35 USC 112 6™ paragraph.

CONFORMANCE WITH REISSUE RULES FOR AMENDMENTS TO CLAIMS
Claim 12 has been underlined to conform with the rules regarding amendments in

reissue applications.

SUPPORT FOR NEW CLAIMS

Claims 13-16 have been added to claim unique, novel and non-obvious aspects of one
of the invention described in the application and to broaden the scope of protection conferred by any
patent issuing with the new claims. Support for the elements of claim 13 can be found in Figures

3,7,8,13,14, and 17 and the corresponding text at col. 7 line 48 thru col. 8 line 34, for example.
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Applicants have inserted reference numerals into the claims in order to show where support for each
element can be found in the written description of the patent. It is appropriate to include reference
numerals (See MPEP 608.01(m).

Claims 14 is supported by Figure 8 and the corresponding text at col. 7 lines 56-65,
for example.

Claim 15 is supported by Figure 17 and the corresponding text at col. 8 lines 45-63
and col. 11 lines 15-17, for example.

Claim 16 is supported by Figure 13 and the corresponding text at col. 8 lines 45-63,

for example.

NO IMPLICIT OR EXPLICIT DISCLAIMER OR DISAVOWAL OF CLAIM SCOPE
Applicants note that they are not limiting their invention to the particular
embodiments shown in the figures by including reference numerals. (See MPEP 608.01(m)).
And are not limiting the claims to inventions previously patented or applied for in this or any
parent to the present application. The claims require only those elements explicitly set forth

therein and does not require elements not explicitly recited therein. The Examiner should

assume that applicants have purposely excluded any element that is not expressly recited in the
claim. The new claims are not limited by the particular structures shown in the figures that
correspond to the reference numerals used in the claims. These figures and structures merely
show an example of the claimed embodiment and demonstrate support for the claim language.
Those of ordinary skill in the art will recognize that the claimed invention may be embodied in
manners other than that shown in the figures or described in the text and still be within the scope
of the claimed subject matter of this patent application.

Accordingly, the figures may show more elements than would be necessary to
infringe the pending claims. Indeed, the claims are broader in scope than the figures shown in
the patent and would cover embodiments that are not identical to the figures or lack elements
shown in the figures so long as those elements are not explicitly recited in the language of the

claims.
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ACCOMPANYING INFORMATION DISCLOSURE STATEMENT

Finally Applicants note that several other broadening reissues from US Patent
6235004 are pending and applicants would be willing to merge those pending reissues with the
instant reissue applications. These applications are cited in the supplemental IDS filed in

December 2007, just prior to submission of this paper.

REQUEST FOR AN IN PERSON INTERVIEW
In the event that the Examiner does not believe that all claims are in condition for
allowance, applicants respectfully request that the Examiner contact the undersigned attorney in

order to set up an in person interview.
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CONCLUSION

Applicants respectfully submit that all claims are in condition for allowance and
request early action to that end is requested after a new and complete search and examinatopm. The
Commissioner is hereby authorized to charge any fees (including but not limited to fees for
extensions of time or fees for additional claims or multiple dependent claims, etc.) in connection
with this paper or this application, and to credit any overpayments, to Deposit Account No. 14-1447.
The Examiner is hereby invited to contact the undersigned by telephone if there are any questions

concerning this amendment or application.

Respectfully submitted,

Date: December 20, 2007 /Marc A. Began, Reg. No. 48,829/
Marc A. Began, Reg. No. 48,829
Novo Nordisk Inc.
Customer Number 23650
(609) 987-5800

Use the following customer number for all correspondence regarding this application

23650

PATENT TRADEMARK OFFICE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: Klitgaard et al. Group Art Unit: 3744
Application No.: 11/122211 Examiner: Gilbert, Andrew

Filed: May 4, 2005

For: Dose Setting Limiter

AMENDMENT IN A
REISSUE APPLICATION
MS: Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the Office Action of November 7, 2008, kindly amend the application

as set forth below.
Amendments to the claims begin on page 2 of this paper

Remarks begin on page 6 of this paper

Conclusion is at page 36 of this paper
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IN THE CLAIMS:

Please amend the claims to read as follows:

1. (Amended) A limiting mechanism that prevents setting of a dose that exceeds the in-
jectable amount of liquid left in a cartridge of an injection device wherein a dose is set by ro-
tating a dose setting member relative to a driver and away from a fixed stop in the injection

device, and the dose is injected by pressing an injection button which [rotating] rotates back

the dose setting member which during this rotation carries the driver with it to rotate this
driver which moves the piston rod forward, wherein the driver is provided with a track having
a length which is related to the total injectable amount of medicament in the cartridge and
which track is engaged by a track follower coupled to the dose setting member to follow rota-
tion of this dose setting member and wherein the driver is disk shaped and the track has a spi-
ral shape which is engaged by the track follower which is flexibly coupled to the dose setting
member so that the track follower can be moved radially when it follows the track of the

driver element.

2-16 (Cancclled)

17. (New) A dose setting limiter assembly that prevents the setting of a dose which exceeds

the remaining injectable amount of medication in a multiple dose cartridge in an injection de-
vice which comprises: a cylindrical dose setting member (30) having an outer wall provided

with a helical sroove (29) which allows the dose setting member to be screwed out of the in-

jection device and away from an initial position when the dose setting member is rotated dur-

ing dose setting and screwed into the device and toward the initial position to reduce the size

of a set dose, wherein during injection of the set dose the dose setting member (30) is pressed

back into the device and as a result of the helical groove (29) it rotates back toward the initial

osition;
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wherein the dose setting limiter assembly comprises:

(i) a helical track (33) disposed on the outer surface of a hollow cylindrical driver

(31) that drives a separale piston rod forward; and

(ii) a follower (32) that engages the helical track (33); wherein the follower moves

along the helical track (33) when the dose setting member is rotated during dose set-

ting; but wherein the follower does not move along the track during injection of the

set dose, wherein the injection of the set dose is carried out by pressing an injection

button which: (i) presses the dose setting member back into the device, and (ii) to

cause the dose setting member to rotate back to the initial position, wherein the rota-

tion back is cause by the helical groove (29) on the dose setting member;

wherein the position of the follower along the track is indicative of the total sum of

the set and injected doses; and

wherein the total length of the helical track that the follower can move along corre-

sponds to the amount of injectable medication in the cartridge; and

wherein the follower abuts a stop at the end of the track during dose setting before

the dose setting element can be rotated to dial up a dose that would exceed the in-

jcctablc amount of medication remaining in the cartridge.

18. ew) The dose setting limiter assembly of claim 17, wherein when the follower abuts

the stop at the end of the track during dialing up of a dose the dose setting member cannot be

rotated further to increase the size of the dose.

19. (New) The dose limiter assembly of claim 18, wherein the follower is a nut like element

and the helical track (33) is a thread and wherein the follower engages the thread.

20. (New) The dose limiter assembly of claim 19 wherien the driver, the helical grove, the

helical track and the dose setting member are oriented so that they are all coaxial.

21. (New) An injection device dose setting member, piston rod driver, and dose setting lim-

iter assembly, which operates with an injection device housing and prevents the setting of a

dose that exceeds the injectable amount of medication remaining in a multiple dose cartridge;
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wherein the dose limiter assembly comprises a rotatable hollow cylindrical dose setting

member (30) containing a threaded groove (29) on its outer surface that cooperates with a

housing thread so that the dose setting member screws out of the housing during setting of a

dose when it is rotated, screws back into the housing 1o reduce the sive ol a set dose when it

is rotated back and screws back into the housing when an injection button is pressed; a hol-

low cylindrical driver (31) that is coaxial with the dose setting member (29), a helical track

(33) disposed on the outer surface of the driver (31); wherein the helical track has a length

that corresponds to the injectable amount of medication in the cartridge; wherein the dose

limiter assembly comprises a follower (32) that engages the helical track (33) and moves

along the helical track (33) when the dose setting member is rotated during dose setting but

that remains in a fixed position on the helical track (33) when the dose setting member is ro-

tated back when the injection button is pressed during injecting of medication, and wherein

the distance the follower moves during dose setting corresponds to the size of the set dose
and wherein the follower (32) abuts a stop at the end of the helical track when an attempt is

made to rotate the dose setting member during dose setting that would result in a dose being

set that exceeds the remaining injectable amount of medication in the cartridge.

22 (Ncw) The asscmbly of claim 21, whercin the dosc sctting member is prevented from ro-

tating to increase the size of a set dose when the follower hits the stop.

23. (New) The assembly of claim 21, wherein the track on the driver forms a thread and fol-

lower comprises a nut like element that threadly engages the thread.

24. (New) The assembly of claim 22, wherein the track on the driver forms a thread and the

follower comprises a nut like element that threadly engages the thread.

25. (New) An injection device dose limiter assembly [or use with both

1. arotatable helical dose setting member, which threadly engages an injection

device housing element so that (1) when it is rotated to set the size of a dose it

screws out of an injection device housing, (ii) when it is rotated back to reduce

the size of a set dose it screws back into the housing, and (iii) when an injec-

ton button is pressed during injecting of medication the dose setting member
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is pressed back into the housing and rotates back,

and with

2. ahollow cylindrical piston rod driver that drives a separate piston rod during

injection of the set dose;

wherein the dose limiter prevents the setting of a dose that is larger than the injectable

amount of medication remaining in a multi dose cartridge and

wherein the dose limiter assembly comprises:
a helical track disposed on the outside of the driver; and

a follower that moves along the track during dose setting but remains stationary with

respect to the helical track during dose injecting when an injection button is pressed

which causes the dose setting member to be screwed back into the housing; wherein

the length of the track that the follower is capable of moving along corresponds to

the injectable amount of medication in an injection device multiple dose cartridge;

and

wherein during dose setting:

the follower moves a distance along the track that corresponds to the size of the dose

being set; and
wherein the follower abuts a stop betore the size of the sct dose exceeds the in-

jectable amount of medication remaining in the cartridge.

26. (New) The assembly of claims 17, 21, or 25, wherein the follower abuts the stop when

the size of the set dose equals the injectable amount of medication remaining in the cartridge.

27. (New) The assembly of claims 17, 21, or 25 wherein the helical track has a length

adapted to ensure that the follower stops advancing when the size of a set dose is equal to that

remaining for injection.

28. (New) The assembly of claims 1, 17, 21, or 25, wherein the injection button moves a

distance proportional to, but a number of times greater than, the distance a piston in the car-

tridge moves during delivery of the set dose during dose injecting.
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REMARKS

Terminal Disclaimers Filed Herewith

To advance prosecution, terminal disclaimers are submitted herewith to overcome
the obviousness type double patenting rejections, even though applicants do not believe that
such rejections are appropriate. Applicants’ attorney notes that these terminal disclaimers
were previously filed but for some reason had not been entered. They are submitted again
and Applicants respectfully request entry of the terminal disclaimer this time. Should there
be a problem with these terminal disclaimers, the Examiner should contact the Applicants’
attorney via telephone or email immediately so that prosecution of this reissue may be ad-

vanced as soon as possible.

Claim Amendments

Applicants have amended the claims as suggested by the Examiner in the November
14, 2008 interview at the USPTO and to address the Examiner’s objections in the previous
office action. The formatting complies with Patent Office rules for Reissue applications.

In particular, claim 17 has been amended, as suggested by the Examiner at the No-
vember 14 interview, to define that “rotate back” during injection means that the dose set-
ting member be rotated back toward the position it was at prior to when it was rotated to set a
dose. Applicants’ attorney believes that this new language only clarifies what had already
existed in the claims. Support for this language can be found in the Abstract, the specifica-
tion at column 2 lines 6-18, Column 4 lines 21-23 and lines 39-40 and lines 45-48 and the
original claims. Claim 17 has also bcen reformatted to make cxamination casicr.

Since this is a reissue, the amendments to the claims conform with the MPEP re-
quirements and patent office rules. However, in order that the Examiner can better under-
stand the changes in claims 17, 21, and 25, they are reproduced below with the some of the

major additions underlined and deletions noted in the margin. '

! The Examiner should of course read and examine each claim in its entirety since applicants desire issuance of’
only the best possible and most enforceable claims. It is noted that the claims define the subject matter of the
invention. The terms of the claims should be given their broadest ordinary and plain meaning when examining
them and when construing them for purposes of infringement. Nothing should be read into the claims.

-6 -
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17. (New) A dose setting limiter assembly that prevents the setting of a dose which exceeds

. ‘ Deleted: amount of

{ medication in a multiple dose cartridge in an injection de- -

the

vice which comprises; a cylindrical dose setting member {30} having an outer wall provided

injectable

. 4 Deleted:

with a helical groove {293 which allows the dose setting member to be screwed out of the in- .~

i when the dose setting member is rotated dur-

. Sy et T aneng
Lan ulial pos

jection device angd aw

. /\ Deleted: inward

3

3

ing dose setting and screwed jxt to reduce the size . -

of a set dose, wherein during injection of the set dose the dose setting member {30} is pressed
. _ 4 Deleted: ; H

back into the device and as a result of the helical groove {29} it rotates back ip

wherein the dose setting limiter assembly comprises:

(1) a helical track {33} disposed on the outer surface of a hollow cylindrical driver

{31} that drives a separate piston rod forward; and

(ii) a follower {32 that engages the helical track {33}; wherein the follower moves

along the helical track {33} when the dose setting member is rotated during dose set- ‘ .
. Deleted: when the dose setting member |

i is rotated back when an injection button
i is pressed

; Deleted: to press

. Deleted: setting member back into the

A8 NN
i injection device;

SUHen wih

GO AT v Fwa e fev Fhres 1t e @t Tentt W bt
SO EHC e 1o rolate Back o fhe mutial posilion, wherein

tion back is gause by the Lemoove {29 onthe dose sefting

thg position of the follower along the track is indicative of the total sum of

the set and injected doses; and
wherein the total length of the helical track that the follower can move along corre-
sponds to the amount of injectable medication in the cartridge; and

wherein the follower abuts a stop at the end of the track during dose setting before

the dose setting element can be rotated to dial up a dose that would exceed the in-

jectable amount of medication remaining in the cartridge.

21. (New) An injection device dose setting member, piston rod driver, and dose setting lim-

.+ Deleted: an

. Deleted: ,

dose that exceeds the injectable amount of medication

¢ assembly comprises a rotatable hollow cylindrical dose setting mem-

wherein the .

ber {30} containing a threaded groove {29} on its outer surface that cooperates with a housing
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thread so that the dose setting member screws out of the housing during setting of a dose

when it is rotated, screws back into the housing to reduce the size of a set dose when it is ro-

;
. . .. . . .+ Deleted: , which presses on the dose
tated back and screws back into the housing when an injection button is pressed; a hollow -7 | setting member

cylindrical driver {31} that is coaxial with the dose setting member {293, a helical track {33}

disposed on the outer surface of the driver {31}; wherein the helical track has a length that

. /\ Deleted: amount of

corresponds to the injectable sz

i medication in the cartridge; wherein the doge

- ; Deleted: further

assembly comprises a follower {32} that engages the helical track ¢33} and moves along the .
helical track {33; when the dose setting member is rotated during dose setting but that re-

mains in a fixed position on the helical track {33} when the dose setting member is rotated

back when the injection button is pressed during injecting of medication, and wherein the dis-
tance the follower moves during dose setting corresponds to the size of the set dose and
| wherein the follower {32} abuts a stop at the end of the helical track when an attempt is made

to rotate the dose setting member during dose setting that would result in a dose being set that

.. .. X . Deleted: amount of
| exceeds the yemna ¢ injectable : 3 -

=S hb ittt di S e N e o I Y

25. An injection device dose limiter assembly for use with both a rotatable helical dose set-

ting member, which threadly engages an injection device housing element so that (i) when it

/ Deleted: and

is rotatcd to sct the sizc of a dosc it screws out of an injcction device housing, (ii)) when itis
rotated back to reduce the size of a set dose it screws back into the housing, and (iii) when an
injecton button is pressed during injecting of medication the dose setting member is pressed

back into the housing and rotates back, and with a hollow cylindrical piston rod driver that

drives a separate piston rod during injection of the set dose; wherein the dose limiter prevents

= Deleted: amount of

. Deleted: about

_ i Deleted: on

" { Deleted: a

jection button is pressed which causes the dose setting member 1o be screwed back into the

housing; wherein the length of the track that the follower is capable of moving along corre-

.1 Deleted: amount of

and wherein during dose setting the follower moves a distance along the track that corre-

sponds to the size of the dose being set; and wherein the follower abuts a stop before the size

S

| of the set dose exceeds the injectable amount of medication ¢ ng in the cartridge.
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Applicants have also amended claim | to add the explicit requirement that an injec-
tion button be pressed and that the purpose of the limiter is to prevent setting of a dose that
exceeds the injectable amount of medication remaining.  Support [or this amendment can be
found throughout the specification, see e.g column 3, line 55 and column 2 Summary of the
Invention. In addition, Applicants have added a new dependent claim 28, which is supported
by the specification. (See e.g., column 1 lines 45-67). Minor amendments have also been
made to some of the other claims, including an amendment to claim 25 wherein the phrase
“stationary on” has been changed to “stationary with respect t0.” In addition in claims 21 and
25, amount of “injectable medication” has been change to “injectable amount of medication”
or “remaining amount of injectable medication.” This makes clear that the purpose of the
invention is to prevent the setting of a dose that is larger than the amount in the cartridge that
is available for injection. Of course, some residual amount will always remain in the car-
tridge, however that amount is not available for injection. Also in claim 25, an amendment
now makes clear that the track is disposed on the outside of the driver instead of “about the
driver.” See Figure 3 for support for this amendment. Additionally, in claim 25 the word
“element” has been added after housing to clarify that the dose setting member need only en-
gagc somcthing associatcd with the housing.2 These amendments mercly clarify the claims
and attempt to make them easier to read and understand. In claim 27 “to be injected” has
been replaced with “for injection.” And in claim 26, “injectable’’has been inserted bedfore

amount and deleted in from of “medication.”

Overview/Background

Applicants’ attorncy wishes to thank thc Examincr for the hour long intcrvicw on
November 14, 2008 at 10 am. The interview was very constructive in that Applicants’ attor-
ney was able to demonstrate how the presently claimed invention can be used with commer-
cial products, such as the F lexPen® product by Novo Nordisk, assignee of the instant applica-

tion, as well as the commercial product Solsotar™ by Sanofi-Aventis. As was noted at the in-

% Tor example, and without limitation, the dose setting member could engage a single unitary housing or it could
engage an element associated with a single unit housing, such as a piece that snaps into or fits into another piece
that houses something. Arguably such a piece that snaps into or fits into another housing piece would still be
part of a housing, but to avoid all doubt, applicants have added this footnote to broadly define housing as includ-
ing multi-component housings. Indeed, even a single unitary housing can be manufactured from several com-
ponents that are fitted together so long as in use it houses something or functions as a housing.

-9-
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terview, there is ongoing litigation in the USA and in Germany regarding intellectual prop-
erty rights owned by Novo Nordisk and the use of certain technology by Sanofi-Aventis in
the Solostar™ device. These litigations include a litigation related to a Novo Nordisk owned
German utility model and an EP patent owned by Novo Nordisk that claims a dose limiter
mechanism. Additionally, a nullity proceeding on the German utility model is pending in
Germany. Should the Examiner request, Applicants can provider further details on these liti-

gations.’

35 USC Section 102 Rejections of the Previous Office Action

In the previous Office Action, the Examiner has rejected claims 17-27 under 35 USC
102 based upon four documents. In all cases, the Examiner has asserted that each of the four
documents anticipate the claims. Applicant’s attorney respectfully submits that the Examiner
has not made out a prima facie case of anticipation. None of the reference taken alone or in
combination for that matter would render the pending claim unpatentable under 35 USC 102
or under 35 USC 103. And therefore the rejections should be withdrawn. Indeed, Applicants
believe that all claims are in condition for allowance and respectfully request reconsideration
and immediate allowance of the pending claims.

As is apparent from the Examiner’s rejections, it seems that one of the fundamental
aspects of the claimed invention is not understood by the Examiner. That is, the dose limiting
device of the present invention works in an injection device where a dose is set by rotating a
dose setting member in one direction and wherein during injection, the dose setting member

rotates back toward its initial pre-dose setting postiionewhen an injection button is pressed.*

*As Applicants’ attorney discussed with the Examiner, Sanofi-Aventis's lawyers have made allegations that a
dose limiter for a pen syringe was previous invented by a consultant, named Bernard Sams, working for Novo
Nordisk in the 1990s. Some information on this is provided in the litigation documents submitted in a previ-

ously submitted IDS. See e.g., Declaration of Bernard Sams. But compare with the pending claim language.

* It should be noted that the manner in which one configures the pen to operate, e.g., the interconnections of the
dose setting member and driver and piston rod are not important or relevant for the claims and there are numer-
ous ways that the driver may be driven and numcrous ways that the piston rod may be driven by the driver. All
such ways that are known by those of ordinary skill in the art are within the scope of the claims so long as each
element of the claim is present. Applicants’ attorney notes that there are several commercially available prod-
ucts that use the claimed invention. Indeed, as was demonstrated to the Examiner at the interview with Appli-
cants’ attorney on November 14, 2008, the present invention is well-suited for use in the commercial product
FlexPen  manufactured by the assignee of this reissue application, as well as, in a device configured in a man-
ner such as the device Solostar®, which is manufactured by Sanofi-Aventis and is commercially available in the
U.S.A. Both products use the invention as claimed and both were demonstrated to the Examiner during the
interview on the 14" of November. During that interview, the Examiner indicated that he understood how the

-10 -
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Also, during an injection operation, a disk shaped or hollow, cylindrical piston rod driver
drives a separate piston rod to expel the dose from the cartridge (2) in the device. An impor-
tant aspect of the invention is to prevent a rotatable dose setting member from being rotated
0 a position that would set a dose that is larger than that whal remains in the pen during the
setting of a dose setting”. See e.g., claims 18 and 22. For example, if a pen syringe only has
20 units of insulin, it is desirable to prevent a user from setting a 30 unit dose as the pen
would not be capable of delivering the set dose and the user might not realize that he did not
get the entire set dose. In some cases it is very desirable to prevent a user from dialing up a
dose that is larger than the number of units remaining in the pen that can be injected.

What is claimed in at least some of the claims is the interaction of a follower along a
track on a hollow cylindrical piston rod driver that drives the separate piston rod and how the
follower moves relative to the track (or the track relative to the follower), during dose setting
and the interaction of the follower along the track during injecting when, as in one aspect of
the injecting operation, the dose setting member rotates back as a result of being pressed back
into the device.

The invention accomplishes a dose limiting aspect that prevents the dialing up of
dose that is larger than the quantity of medication remaining in the device, by allowing a fol-
lower to movce rclative to a track (or a track to move rclative to a follower) during sctting and
adjusting of a dose and to remain fixed along the track, i.e., track dose not move relative or
the follower or the follower does not mover relative to the track, during an injection opera-
tion, which by definition is the pressing of an injection button and no more. As the follower
moves along the track (or the track along the follower) only during dose setting, it acts as a
summation machine for the set and injected doses. Thus, the length which the follower can

move along the track (or track along the follower) defines the volume of the drug that re-

claimed invention operated in the FlexPen® and Solostar™ devices. Applicants’ attorney notes that F‘]expen®

corresponds (o one of the embodiments in the Steenfeldt-Jensen patent. The Soloslar® device’s operalion is
detailed further in the litigation materials submitted in the IDS in this application. In short, the Solostar device
uses an axially displaceable driver to drive a rotating two threaded piston rod. See also Published US App. Ser.
Nos. 10/790866 and 11/520598, which Applicants’ attorney believes describes the basic operation of at least the
Solostar ®device. The beauty of applicants invention is that it is well-suited for pen syringe systems with vir-
tually all types of cylindrical drivers (e.g., drivers that rotate and/or axially move to drive a piston rod), and can
be adapted for use with such drivers by inclusion of a track and follower in the manner claimed.

* Of course, the claims are not limited to anything but that which is explicitly required on their faces. No limita-
tions should be read into the claims from the specification or elsewhere. The specification is merely illustrative

of one or few embodiments. The basic concept of the claims is applicable to multiple embodiments regardless
of any language in the specification.

-11 -
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mains in the pen syringe cartridge that is available to be injected.® One important aspect of
the claims is that if a dose setting member rotates back as a result of being pressed into the
device, the relative position of the follower on the track remains fixed, but if the member is
rotated as a result of dose setting or dose adjustment the [ollower does move along the track
(or the track along the follower) thus adjusting the sum of the set and injected doses as com-
pared to the total injectable amount of medication in the device whenever a dose 1s set. When
an attempt is made to set a dose that exceeds the remaining amount of medication in the de-
vice, the dose setting member is prevented from rotating. See e.g., claims 18 and 22. Thus,
before an injection is made, the user will know that the device does not contain enough medi-
cation to deliver the desired dose.

With the above background to the pending claims, Applicant’s attorney sets forth the
below some of the reasons why the Examiner’s application of the four cited documents to the
pending claims fails to render them unpatentable. Applicant’s attorney has only set forth the
reasoning with respect to claim 17 but as the remaining claims also require the same ele-
ments, which are also not present in the four cited documents, that reasoning applies to the
remaining rejected claims as well. In addition, the table below set forth, with citation to the
documents, some of the more significant errors in relying upon these documents to reject the
pending claims. It docs not nceessarily include cvery flaw in the Examincer’s rcasons for re-
jecting the claims. Applicants respectfully submit that the Examiner must withdraw the pre-

vious rejections based on the following arguments.

Applicable law of Anticipation

Applicants’ attorney notes that in order to reject the pending claims based on prior
art, the prior art must show a device having the structurc defined by the claims and the com-
ponents must operate in the manner required by the pending claims. Thus, function and
structure are important aspects, as is how the structures cooperate with each other. The prior
art does not explicitly or inherently show the recited structures interacting in operation in the

manner required by the claims.

¢ Of course, the total volume in the cartridge will always be somewhat larger than the amount available for in-
jection since not every last drop of medication in the cartridge can be pressed out. The invention is directed at
the useable or injectable amount of medication and not the absolute total volume of that which is placed into a
cartridge by a manufacturer.

-12 -
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Summary of Arguments with Respect to
Harris, Chanoch, Balkwill, and Steenfeldt-Jensen

Set forth below is a summary of key reasons why the Examiner’s rejections based on
the four cited documents must be withdrawn. For a detailed explanation with citations (o the
reference the Examiner should and must consider the detailed tables that also appear further
below.

Rejections based on Harris must be withdrawn

The Examiner’s rejection with respect to Harris must be withdrawn for the numerous
reasons identified in the below table, which includes the fact that element 86, identified by
the Examiner as the dose setting element, does not rotate during injection as is required by
the claim. There is no helical groove on an outer wall of element 86. The Examiner’s asser-
tion that 94 is a threaded groove that engages a housing thread 19 is not supported by Harris,
which defines 94 as a tang and 19 has a linear groove. Moreover, the follower 104 of Harris
does not move along a helical track during dose setting. After a dose is set, 104 is then sct by
the user and then remains in place during dose setting and dose adjusting. The claims explic-
itly require that the follower move during rotation of the dose setting element during dose
setting. (See e.g., claim 17 which requires “wherein the follower moves along the helical
track (33) WHEN the dose setting member is rotated DURING dosc sctting.”).

Additionally, the Examiner is wrong in stating that the length of 106 corresponds to
the amount of drug in the cartridge. The length of the thread 106 in Harris is does not corre-
spond to the injectable amount of medication in the cartridge, it corresponds to a limitation on
the maximum size of a dose a user can set on the device. A user can still set a dose larger

than that which is remaining in the cartridge.

Rejections based on Chanoch must be withdrawn

The Examiner’s rejection in view of Chanoch must also be withdrawn for numerous
reason. Not least is the fact that the Examiner has not pointed (o an element in Chanoch that
is a hollow piston rod driver that drives a separate piston rod. The Examiner’s assertion that
88 is a hollow piston rod driver with a helical groove on its outer surface reads the require-
ment that the driver be hollow and that it drive a separate piston rod out of the claim. In-
deed, element 88 is a piston rod, not a hollow driver that drives a separate piston rod. More-

over, the assertion that element 34 is a follower that moves along the track 94 during dose

- 13-
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setting but remains stationary on the track during injection, ignores the explicity teaching of
Chanoch, and if Chanoch were so modified it would be inoperable. It is the rotation of 34
during dosing along thread 94 that causes element 88 to move relative, in an axial manner, to
34. The thread 94 moves along 34 during injection and therefore does not and cannot remain
fixed along 34 during injection. The pending claims require that the follower not move along
the track during injection. In summary, Chanoch teaches away from the invention.

Rejections based on Balkwill must be withdrawn

The Examiner’s rejections based on Balkwill are also flawed for numerous reasons
and must be withdrawn. Among them is the fact the Examiner ignores explicity claim limita-
tions that are not shown or even suggested by Balkwill. For Example, the Examiner argues
that element 12 is a dose setting member that has a helical groove on its outer wall that causes
it to screw out of the device during the setting of a dose. He identifies element 14 as a thread
or helical groove. Balkwill himself defines element 14 as an upper body. And element 12
does not contain a helical groove on its outer wall. Moreover, as is shown in Figures 1 and 2,
element 12 does not screw out of the device during dose setting, as is required by the claims.
And 12 does not rotate back when it is pressed back into the device during injection. Ele-
ment 12 is never pressed back into the device, as is required in claim 17. While element 22 is
pressed back into the device, it docs not causc clement 12 to rotatc when it is pressed back in.
Moreover, element 22 does not even rotate when it is pressed back into the device.

Additionally, the Examiner fails to point to a hollow piston rod driver in Balkwill
that drives a separate piston rod. Like in Chanoch, the Examiner points to a solid piston rod,
element 26, and claims that is a driver for driving a separate piston rod. Of course, this
impermissibly reads a limitation out of the claim. Indeed, it reads out the “hollow” limita-
tion, as well as the “driver” limitation. In short, element 26 is a solid piston rod, it is not a
driver for a separate piston rod. If element 26 were deemed to be a piston rod driver, what

would it drive? What then is the piston rod? And how is it hollow?

Rejections based on Steenfeldt-Jensen must be withdrawn

The Examiner rejections based on Steenfeldt-Jensen must also be withdrawn if for
no other reason that he has failed to identify how Steenfeldt-Jensen prevents the setting of a
dose that exceeds the remaining medication in the pen syringe device. In addition, the Exam-

iner once again determines that a solid piston rod, element 6, is a hollow piston rod driver

-14-
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for driving a separate piston rod. He does this notwithstanding the fact that Steenfeldt Jen-
sen explicitly defines element 6 as a piston rod and defines other elements as drivers. (See
elements 85 in Figure 17, 26 in Figure 2, element 45 in Figure 13). In none of these figures
is there a track having a length corresponding 1o the injectable amount of medication avail-
able in the pen.” The Examiner has ignored the explicit teaching of Steenfeldt-Jensen that
states element 6 is the piston rod. Like in the other rejections, the Examiner ignores the fact
that the driver by definition must drive a separate piston rod. Thus, the piston rod cannot be a
piston rod driver.

In addition to this fundamental flaw, even if one were to assume the piston rod 6 of
Steenfeldt-Jensen were hollow and drives a separate piston rod, Steenfeldt-Jensen would not
prevent the setting of a dose that exceeds the amount of medication remaining in the device.
The nut 40, which the Examiner deems to be a follower, moves relative to the track 7 on the
piston rod 6, only during injection not during dose setting. The pending claims require
movement of the track relative to the follower (or the follower relative to the track) during
dose setting and no relative movement between the track and follower during dose injecting.

Thus, Steenfeldt-Jensen operates in a manner that is opposite the manner required by
the claims and therefore cannot anticipate or render obvious the claims. Indeed, as was dem-
onstrated to the Examiner at the November 14% intcrvicw, Stcenfeldt-Jensen dosc not pre-
clude the setting of a dose that would exceed the remaining injectable amount of medication
in the pen without the addition of the present invention. Moreover, the Examiner has utterly
failed to explain how the dosage setting element in Steenfeldt-Jensen would be prevented
from being dialed up to an amount that exceeds the amount of medication remaining in the
device. The interaction of the components cited by the Examiner would only become rele-
vant after a dose is set, which is too late in time to prevent the setting of dose that exceeds the

amount of medication left in an injection.

" To the extent element 47 could be considered a helical track, it does not have a length corresponding to the
injectable amount of medication in the pen and the only element that appears to engage 47 is a tubular nut ele-
ment 48 that moves along 47 during injecting, which of course is the opposite of what is required by the pending
claims of this reissue application. Indeed, the pending claims require no relative motion between a follower and
a track during dose injecting. For this embodiment of Steenfeldt-Jensen to operate relative motion is needed
during injecting. Moreover, as the interaction of 47 and 48 occur after dose setting and during injecting, this
interaction does not prevent the setting of a dose that exceeds the injectable amount of medication remaining in
the pen syringe.
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A more detailed explanation of the some of the flaws in thee Examiner’s rejections

is set forth in the tables below:

Claim 17 (Prior to current
amendment)

Examiner’s application of
Harris to the particular ele-
ments of claim 17

Reasons why the Examiner’s
application of Harris does not
anticipate Claim 17,

A dose setting limiter that
prevent setting of a dose
which exceeds the amount of
injcctable medication in a
multiple dose cartridge in an
injection device

The Examiner states that
Harris discloses an injection
device that prevents the set-
ting of a dosc that cxcceds
the injectable amount of
medication in a multiple dose
cartridge, but does not cite
any language in the specifi-
cation that supports this na-
ked asscrtion.

The Examiner has failed to
point to language citing the
required function of the dose
limiter and thus the Examincr
has not made out a prima fa-
cie case of anticipation.

Harris discloses an apparatus
that allows a user to limit the
siz¢ of a maximum, not to a
limiter that prevents the set-
ting of a dose that exceeds
the remaining capacity of the
syringe which is what the
instant claim of the pending
reissue patent application is
directed toward, i.e., an em-
bodiment of an invention that
prevents a user from setting a
dose that is larger than the
amount of medication re-
maining in the device. See
pending claim 17 last
wherein clause which sttes
“wherein the follower abuts a
stop at the end of the track
during dose setting before the
dose setting element can be
rotated to dial up dose that
would exceed the injectable
amount of medication in the
cartridge.”

For example, the Examiner
cites no language from Harris
that suggests the Harris de-
vice would prevent a user
from dialing a 34 unit dose
when only 20 units remain in
the pen. See for example,
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figures 5-9, in which the Har-
ris device is set to allow
what appears to be a maxi-
mum dose size to 34 units in
a pcn that is capable of dcliv-
ering 60 units per dose. But
after a user exhaust all but 20
units of medication, the user
can still dial up 34 units even
though the device does not
have 34 units remaining.

See also column 4, lines 15-
36, which states clearly that
“the principle function of the
follower 104 is to set a maxi-
mum allowable dose where
the syringe is going to be
used by persons who may
have difficulty remembering
the proper dosage or may
have some other physical dis-
ability which does not permit
them to appreciate fully the
mcaning of the indicia.”
Thus, Harris discloses a lim-
iter that prevents an impaired
patient from overdosing
rather than a limiter that pre-
vents an impaired patient
from under dosing by setting
a dose that a device is not
capable of giving.

which comprises

a cylindrical dose setting
member 30 having an outer
wall provided with a helical
groove 29 which allows the
dose setting member to be
screwed out of the injection
device when the dose setting
member is rotated during
dose setting and screwed in-
ward to reduce the size of a
sct dosc,

The Examiner asserts that
Harris discloses a dose set-
ting member 86 having a
threaded groove 94.

The Examiner asserts that the
threaded groove 94 cooper-
ates with a housing thread 19

Element 86 does not have an
outer wall with a helical
groove. See Figs. 4,2 and 1.
Element 94 is not a groove
and is not helical. Nor is it
the equivalent of a helical
groove.

As discussed above and be-
low, 94 is a radial projecting
tang and not a threaded
groove. See Figure 4 and col-
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so that the dose setting mem-
ber screws out of the housing
during setting o a dose when
it is rotated, screws back into
the housing to reducc the size
of a set dose when it is ro-
tated back.

umn 4 lines 27-30.

Moreover, element 19 1s a
linear groove not a thread.
Scc Harris figurc 4 and col-
umn 4 lines 27-30. Note that
by definition a thread is heli-
cal. Infact, 94 and 19 act to
prevent rotation and thus
cannot cause rotation in the
manner claim 17 requires.
(See column 4 lines 32-25).

wherein during injection of
the set dose the dose setting
member 30 is pressed back
into the device and as a result
of the helical groove 29 it
rotates back;

The Examiner identifies ele-
ment 86 as a dose setting
member and asserts that the
other claim limitations rc-
cited here (e.g., rotates when
pressed back, etc) are met by
Hazrris, but he provides no
citation 1o where the Harris
patent teaches that the dose
setting member rotates back
when 1t is pressed in during
injection and where the rota-
tion is a result of a helical
groove.

The Examiner’s naked asser-
tion that element 86 meets
the limitation of the claim is
incorrcet because clement 86
dose not rotate when the in-
jection button is pressed dur-
ing an injection. See figures
7 and 8. In [act, at column 5,
lines 32-35 Hauris states
clearly the cap 72, which in-
cludes elements 86 (see col. 4
lines 12-14) moves linearly.
Linear motion is not rotation.
And the claim requires rota-
tion. Indeed, the explicit lan-
guage in Harris is that the
tang 94 aids linear movement
of the cap with respect to the
housing under application of
a force normal to the proxi-
mal end of the cap.

Figure 7 shows the Harris
device in a dialed up position
with a set dose. See column
6 line 37-55. At this point,
two alternative things can be
done to the device. Either
the clement 86 can be rotated
back [e.g. to reduce or cancel
a set dose] in which case no
drug is dispensed (see col-
umn 6 lines 39-42), or a
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normal force can be applied
to the end of the device (see
column 6, lines 42-55) 1o in-
jectadose. “It will be noted
that with the force F applicd
to the proximal end 98, the
cap 72 and plunger rod 56
have both moved linearly
[i.e., not rotated] through a
distance L which is identical
to the distance D shown in
FIG. 6. The motion of the
plunger rod 56 causes for-
ward motion of plunger 36 as
shown in FIG. 2 to dispense
the liquid within the con-
tainer 14.” See also column 6
lines 47-53.

Thus, during injection ele-
ment 86 does not rotate back.
And claim 17 explicitly re-
quires rotation back during
injcction.

In short, the claim requires
rotation back of the dose set-
ting member during injection
and Haurris teaches the oppo-
site, 1.e., lincar movement
during injecting. Moreover,
rotation of 86 would not
cause dispensing of fluid in
the Harris device as it would
result in canceling the set
dose. No one could reasona-
bly believe 94 is a helical
groove on the outer surface.

Moreover, element 19 in
Harris is a linear groove. 94
and 19 actual act together to
prevent rotation. Sce column
4 lines 32-35 which state ‘the
tang 94 also aids linear
movement of the cap with
respect to the housing under
the application of a force
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normal to the proximal end
98 of cap 72.”

wherein the dose setting lim-
iter assembly comprises:

(1) a helical track 33 disposed
on the outer surface of a hol-
low cylindrical driver 31

Examiner cites the cap ele-
ment 100 as the driver

that drives a separate piston
rod forward and

(ii) a follower 32 that en-
gages the helical track 33;
wherein the follower moves
along the helical track 33
when the dosc sctting mem-
ber is rotated during dose set-
ting; but wherein the fol-
lower does not move along
the track when the dose set-
ting member is rotated back
when an injection button is
pressed during injection to
press the dose setting mem-
ber back into the injection
device;

Examiner asserts that ele-
ment 104 is a follower but
does not cite language in the
Harris patent that satisfies the
other requircments for the
claimed follower.

The examiner makes another
naked assertion that the ele-
ment 104 function in the
manner required by the claim
clements.

The Examiner’s naked asser-
tions about the element 104
are incorrect because Harris
does not teach that 104 move
along a track during dosc
setting when the dose setting
member is rotated. Harris
teaches that first a dose is set
then a user moves 104 along
a track where it will remain.
See column 6 lines 25-30.
For example, Harris states
“the cap 72 can first be 10-
tated to the desired maximum
measured value . . . Next the
follower 104 is rotated.”
Thus, by Harris’s own lan-
guage 104 is not moved
along the track when the dose
setting member is rotated
during dose serting, it is
moved after the dose setting
member is rotated during
dose setting. (The word
“next” in this passage means
next in a sequence of events
and cannot possibly mean
“during” as the pending
claims require). See also
figurc 6 corrcsponds to the
setting of the follower on the
track after setting a dose.

Moreover, once 104 is set by
a user it does not move along
a track when a user next dials
a dose during dose setting.
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See column 6, lines 55-65,
and column 7 lines 1-5. The
point of setting 104 is so that
when a dose is then set, the
sct dosc cannot cxcced the
maximum value allowed by
104. As further evidence that
Harris teaches the opposite of
the claim limitation (which
requires that the follower
move along the track during
dose setting) see column 6,
line 37, which states “with
the follower 104 set in the
position shown in Figure 7,
the cap 72 an be rotated back
[without expelling a dose].”
As is shown in Figure 8 the
follower remains in it posi-
tion on the track during this
rotation back. Figure 8
clearly shows that 104 had
not moved relative to a track
during rotation of 86 to dur-
ing adjustment of the dose
size or cancellation of the
dose. See also, column 6
lines 55-65, which stlate that
when it is necessary to again
use the syringe, the cap is
rotated and the follower now
limits the motion which can
take place to something sig-
nificantly less than that
which could have been
achieved before the follower
was moved in Figure 6.

Thus, in accordance with
these provisions of the Harris
patent and the corresponding
figures, the follower does not
movc along the track during
dose setting. If it were to
move, it would not serve its
intended purpose of limiting
a dose size to a predeter-
mined value.
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wherein the position of the
follower along the track is
indicative of the total sum of
the set and injected doses and

The examiner states that dis-
tance the follower moves
during the setting of a dose
corresponds to the size of the
set dose

First, as is discussed above,
104 does not move during
setting of a dose. Second, to
the extent 104 is moved, the
distance it is moved corre-
sponds to a maximum size
that a dose can be set. See
column 6, lines 15-26. No
where docs Harris statc that
104 moves a distance corre-
sponding to the size of the set
dose. (In fact Harris specifi-
cally states that the set dose
might be less than the dis-
tancc 104 was previously
moved. See column 7 lines
3-5).

Moreover once 104 is set, for
subsequent doses 104 does
not move along a track. In
fact, the whole point of 104
is that it remains fixed along
the track for both subsequent
dose settings.

In short, nothing in Harris
suggests that when the device
is nearly empty, one could
not set a dose up to the limit
allowed by 104 that is greater
than the amount remaining in
the pen. For example if 10
units remain in the pen sy-
ringe and 104 limits maxi-
mum dose size to 15 units, a
patient could still set 15 units
which would exceed the
amount of available medica-
tion by 5 units. Thus, this
feature of Harris does not
prevent the setting of a dose
that exceeds the useable
amount of medication in the
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device.

wherein the total length of
the helical track that the fol-
lower can move along corre-
sponds to thc amount of in-
jectable medication in the
cartridge and wherein the fol-
lower abuts a stop at the end
of the track during dose set-
ting before the dose setting
clement can be rotated to dial
up a dose that would exceed
the injectable amount of
medication remaining in the
cartridge.

The Examiner states Harris
discloses these limitation, but
does not provide citation to
the specification of Harris.

The Harris specification
makes clear that the distance
104 is moved is determined
by thc uscr as the largest dosc
that the device can then be
set to. See column 6 lines
15-36. Note that as shown
in Figure 7 the follower is set
to limit the dose to just under
36 units, for discussion pur-
poses assume please assume
the set dose is 34 units. Ifa
user attempted to set a 34
unit dose when only 20 units
remained in the syringe the
follower would not prevent
this.

Thus, Harris does not prevent
the setting of a dose larger
than that which remains in
the syringe.

104 and its engagement with
a thread do not keep track of
the amount of remaining
medication in the device and
therefore do prevent a user
from setting a dose that the
device is in capable of deliv-
ering.

Finally there is no indication
whatsoever that the length of
the track on which 104
moves 1s in anyway related to
the amount of useable medi-
cation in the pen. 104 limits
the size of each dose that can
be delivered by the syringe.
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Claim 17

Examiner’s application of
Balkwill to the particular
clements of claim 17

Reasons why Balkwill does
not anticipate Claim 17,

A dosc sctting limitcr that
prevent setting of a dose
which exceeds the amount of
injectable medication in a
multiple dose cartridge in an
injection device

which comprises

A cylindrical dose sctting
member 30 having an outer
wall provided with a helical
groove 29

The examiner asserts that
element 12 is a dose setting
member and that element 14
is a threaded groove.

Element 12 does not contain
an outer wall with a helical
groove. Element 14 is de-
fined as an upper body. See
column 9 line 8. Also see
Figures 1, 2, and 5b. More-
over, even if the Examiner
intended to state that 14a
(and not 14) is a threaded
groove, the specification
teaches that it is a cam
molded inside the upper body
14. See column 9 lines 17-
18.

which allows the dose setting
member to be screwed out of
the injection device when the
dose setting member is ro-
tated during dose setting and
screwed inward to reduce the
size of a set dose,

The Examiner asserts that the
groove 14 cooperates with a
housing thread 18 so that the
dose setting member screws
of the housing during setting
of a dose.

As stated above 14 is nota
helical groove. Second, ele-
ment 12 does not screw out
of a housing during dose set-
ting. See Figures 1 and 2
showing 12 being axially
fixed during dose setting.
Likewise 12 is not screwed
inward to reduce the size of a
dose.

As further evidence that ele-
ment 12 docs not screw, sce
figure 8 which shows the de-
vice after a dose as been set
and compare this with figure
7. See also figures 1 and 2.

wherein during injection of
the set dose the dose setting
member 30 is pressed back
into the device and as a result
of the helical groove 29 it

Dose setting member 12 is
not rotated back as a result of
a hclical groove. In fact, the
dose setting member does not
rotate during injection be-
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rotates back into the device
toward the fixed stop;

cause as stated at columnl10
lines 53-58 the dose remains
displayed subsequent 1o in-
jection.

Moreover, the Balkwill pat-
ent states clearly the injec-
tion procedure requires three
steps:

‘“‘set to zero, set the dose,
make the injection” See col-
umn 6 lines 1-5. Thus, the
dose setting member in
Balkwill dose not rotate dur-
ing injection because if it did
rotate back during an injec-
tion, there would be no need
to set to zero before the next
injection.

In addition, element 12 is not
pressed back into the device.
Tt has never moved outward
from the device and cannot
movc inward into the device
as it 1s axially fixed. Element
22 moves outward and in-
ward, but that is not a dose
setling element as it is not
rotated to set a dose.
Addtionally, Balkwill states
at column 10 lines 53-57 “the
dosage to be administered is
clearly displayed and will
remain displayed subsequent
to the injection procedure.”
Thus, element 12 does not
rotate back during injecting
of the set dose.

wherein the dose setting lim-
iter assembly comprises:

(1) a helical track 33 disposed
on the outer surlace ol a hol-
low cylindrical driver 31 that
drivcs a scparatc piston rod
forward and

The Examiner asserts that the
piston rod driver is element
26, but he does not state how
this drives a scparatc piston
rod. He also asserts element
26c¢ is a helical track. Appli-
cant’s attorney will assume
that the Examiner means 26d.

Element 26 is clearly not hol-
low. Moreover and more
importantly element 26 is the
piston rod in the device. It
therefore cannot be both the
piston rod driver and drive a
separate piston rod.
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wherein the position of the
follower along the track is
indicative of the total sum of
the set and injected doses and
whercein the total length of
the helical track that the fol-
lower can move along corre-
sponds to the amount of in-
jectable medication in the
cartridge and wherein the fol-
lower abuts a stop at the end
of the track during dose set-
ting before the dose setting
element can be rotated to dial
up a dose that would exceed
the injectable amount of
medication remaining in the
cartridge.

The Examiner asserts that
element 28 is a follower and
that it remains [ixed on a
track when the dose setting
mecmber rotates back when
an injection button is pressed.

As element 12, the element
that the Examiner states is
the dose setting member,
does not rotate back during
injcction, this limitation of
the claim is not met by
Balkwill.

Moreover, as element 26 is a
piston rod not a hollow driver
that drives a separate piston
rod, this limitation is not met.
Not only is element 26 not a
driver for a separate piston
rod, it is not even hollow.

-26 -

NNVICT00011383



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 109 of 118 PagelD #:

Attorney Docket No.: 6036.209-US

502

Claim 17

Examiner’s application of
Chanoch to the particular
clements of claim 17

Reasons why Chanoch does
not anticipate claim 17

A dose setting limiter that
prevent sctting of a dosc
which exceeds the amount of
injectable medication in a
multiple dose cartridge in an
injection device

Which comprises

A cylindrical dose setting
member 30 having an outer
wall provided with a helical
groove 29 which allows the
dose setting member to be
screwed out of the injection
device away from an initial
position when the dose set-
ting member is rotated during
dose setting and screwed in-
ward to reduce the size of a
set dose, wherein during in-
jection of the set dose:

(1) the dose setting member
30 is pressed back into the
device and (ii) as a result of
the helical groove 29 it ro-
tates back towards an initial

posilion;

Examiner asserts that ele-
ment 58 is a dose sctting
member containing a
threaded groove 70

‘wherein the dose setting
limiter assembly comprises:

(1) a helical track 33 disposed
on the outer surface of a hol-
low cylindrical driver 31 that
drives a separate piston rod
forward and

The Examiner asserts that 88
is the driver and the track is
the thread 94 but the exam-
iner does not cite any lan-
guage to support an assertion
that 88 drives a separate pis-
ton rod.

Element 88 is the piston rod
it does not drive a separate
piston rod. It cannot be both
the piston rod and a driver for
a separate piston rod. More-
over, clement 88 is not hol-
low.

(i1) a follower 32 that en-
gages the helical track 33;
wherein the follower moves
along the helical track 33
when the dose setting mem-
ber is rotated during dose set-
ting; but whercin the fol-
lower does not move along

The Examiner asserts ele-
ment 34 is a follower and
that 34 moves along 94 dur-
ing dose setting, but does not
state how this is possible.

The Examiner is incorrect as
Element 34 does not move
along a track during setting
of a dose. As is stated at col-
umn 7 , when a dose is set
the nut does not rotate (see
also column 7 lincs 23-25)
and the piston rod dose not
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the track when the dose set-
ting member is rotated back
when an injection button is
pressed during injection to
press the dosc sctting mem-
ber back into the injection
device;

Examiner also states that 34
does not move along 94 dur-
ing injection but again fails

to state how this is possible.

rotate (see column 8 lines 11-
13 (stating “rotation of lead
screw 88 is prevented by
grooves 96 and tabs”), there-
forc clement 34 cannot move
along 94 during setting of
dose.

Moreover, as is stated in col-
umns 7-8 , when the injection
button is pressed, rotation of
the nut 34 is induced and
since rotation of lead screw is
prevented and since nut 34 is
axially fixed, lead screw ad-
vances relative to the nut 34.
Thus, during injection the nut
moves along or relative to the
thread 94. In fact this is what
drives the dose from the sy-
ringe. In sum, the rotation of
nut 94 in combination with a
rotationally fixcd piston rod
88 drives the piston rod 88
forward. When 88 moves
forward it moves relative to
88 and thus track 94 is
moved along 34 during injec-
tion. This is the opposite of
what is claimed in the instant
reissue patent application.

wherein the position of the
follower along the track is
indicative of the total sum of
the set and injected doses and
wherein the total length of
the helical track that the fol-
lower can move along corre-
sponds to the amount of in-
jectable medication in the
cartridge and wherein the fol-
lower abuts a stop at the end
of the track during dose set-
ting before the dose setting
element can be rotated to dial
up a dose that would exceed
the injectable amount of

The Examiner asserts that
Chanoch teaches that the dis-
tance the [ollower moves
during dose setting corre-
sponds to the size of the set
dose and that element 34
abuts a stop to prevent the
setting of a dose that would
exceed the remaining amount
of medication in the device.

Even if one were ignore the
express teachings of the pat-
ent and add 1o the disclosure
in the manner done so by the
Examiner, element 34, which
the Examiner deemed as a
follower, would not abut a
stop at the end of thread 94
during dose setting because
during dose setting 34 and
88, along with thread 94 do
not move relative to each
other during dose setting.

To the extent 34 might abut a
stop along thread 94 it would

- 28 -

NNVICTO00011385



Case 1:17-cv-00227-JFB-SRF Document 39-1 Filed 01/29/18 Page 111 of 118 PagelD #:

Attorney Docket No.: 6036.209-US

504

medication remaining in the
cartridge.

do so during injecting not
during do setting.
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Claim 17

Examiner’s application of
Steenfeldt Jensen (o the par-
ticular elements of claim 17

Reasons why Balkwill does
not anticapte Claim 17,

A dose setting limiter that
prevent sctting of a dosc
which exceeds the amount of
injectable medication in a
multiple dose cartridge in an
injection device

Cxaminer makes as assertion
that Stcenfeldt-Jenscen con-
tains a dose limiter that pre-
vents the setting of a dose
that would exceed the re-
maining amount of injectable
medication in an injection
device. He provides no cita-
tion to anything in Steenfeldt
—Jensen that supports this
naked assertion.

The Cxaminer’s naked asser-
tion about the scopc of
Steenfeldt-Jensen is unsup-
ported. Steenfeldt-Jensen
discloses a pen with a gear-
ing where the dose setting
member moves a greater dis-
tancc upon injcction than the
piston rod. In fact, the em-
bodiments in Steenfeldt-
Jensen are in need of the dose
limiting mechanism of the
present invention.

With Steenfeldt-Jensen, it is
possible to set a dose on the
dose setting element that is
larger than the amount re-
maining in the pen. In fact,
the commercial product Flex-
Pen® sold by the assignee of
the instant application is
based on one of the designs
in Steenfeldt-Jensen. (See
also, the commercially avail-
able product Solostar from
Sanofi-Aventis that also em-
ploys the invention defined
by the claims of this reissue
patent application.)

One should note however the
design of the dose limiter in
the instant reissue had to be
incorporated into Steenfeldt-
Jensen FlexPen in order to
achieve a dose limiter that
prevents the setting of a dose
larger than that which re-
mains in the pen.

In sum, Steenfeldt-Jensen
does not have a dose limiter
that prevents the setting of a
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dose that is larger than the
amount of injectable medica-
tion remaining in the pen.
Applicants note that
Steenfeldt-Jensen provides
for multiple designs for a
geared pen which are suitable
for use with the present in-
vention but that does not
mean Steenfeldt-Jensen an-
ticipates or renders obvious
the claimed invention. It
merely provides examples of
needs for the present inven-
tion, much like an automo-
bile provides a need for im-
proved tires without antici-
pating or rendering obvious a
new tire design.

which comprises

a cylindrical dose setting
member 30 having an outer
wall provided with a helical
groove 29 which allows the
dose setting member to be
screwed out of the injection
device when the dose setting
member is rotated during
dose setting and screwed in-
ward to reduce the size of a
set dose, wherein during in-
jection of the set dose the
dose setting member 30 is
pressed back into the device
and as a result of the helical
groove 29 it rotates back;

Examiner asserts that ele-
ment 80 is a dose setting
member. The examiner as-
serts that element 80 can be
screwed out during dose set-
ting and screwed back in to
reduce a dose and rotates
back when it is pressed in
during an injection.

wherein the dose setting lim-
iter assembly comprises:

(1) a helical track 33 disposcd
on the outer surface of a hol-
low cylindrical driver 31 that
drives a separate piston rod
forward and

The Examincr asscrts that
element 6 is a hollow cylin-
drical piston rod driver. But
the Examiner fails to state
how Steenfeldt Jensen dis-
closes that element 6 drives a
separate piston rod.

The examiner asserts that the
helical track is element 7.

Element 6 is defined as a pis-
ton rod. Other elements (i.c.
not element 6) are defined as
possible drivers for piston
rods. The Examiner has ig-
nored the express teaching of
Steenfeldt-Jensen and sup-
plemented the disclosure by
making naked assertions in
order to fill the gaps in the
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reference. In sum, element 6
is explicitly defined as a pis-
ton rod and therelore cannot
be a piston rod driver for

driving a scparatc piston rod.

Moreover, there is no indica-
tion whatsoever that element
6 is hollow. Hollowness is
required by the claim.

(i1) a follower 32 that en-
gagcs the helical track 33;
wherein the follower moves
along the helical track 33
when the dose setting mem-
ber is rotated during dose set-
ting; but wherein the fol-
lower docs not move along
the track when the dose set-
ting member is rotated back
when an injection button is
pressed during injection to
press the dose setting mem-
ber back into the injection
device;

Examiner asserts that ele-
ment 40 is a followcer that
moves along a helical track
during dose setting.

Element 40 is a nut that is
fixed to the housing, It is
both rotationally and axially
fixed to the housing. Ele-
ment 6, the piston rod, rotates
during injection but does not
rotated during dose setting.
Thus, since clement 40 and 6
are threadly engaged, and
neither rotate during dose
setting, element 40 cannot
move along the thread 7 dur-
ing dose setting and remain
fixed during injection. In
sum, Steenfeldt-Jensen
teaches the opposite of what
the claim requires.

wherein the position of the
follower along the track is
indicative of the total sum of
the set and injected doses and
wherein the total length of
the helical track that the fol-
lower can move along corre-
sponds to the amount of in-
jectable medication in the
cartridge and wherein the fol-
lower abuts a stop at the end
of the track during dose set-
ting before the dose setting
element can be rotated to dial
up a dosc that would cxceed
the injectable amount of
medication remaining in the
cartridge.

The Examiner asserts that
element 85 is a stop that acts
to prevent the setting of a
dose that exceeds the amount
of medication remaining in
the device.

Even if thread 7 were to have
a length corresponding to the
size of the dose in the car-
tridge (something the Exam-
iner assumes without citation
to the specification), and a
element 85 were a stop that
engages the nut 40, the de-
vice would still allow for a
dose that exceeds the amount
remaining in the cartridge to
be set on the dose setting ele-
ment 80 because element 85
would only abut nut 40 when
the piston rod is being driven
forward, i.e. during an injec-
tion. The claim requires pre-
venting the setting of a dose
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that exceeds the remaining
amount of medication in the
pen during dose setling.
Thus, even assuming that the
Examincr’s embellishment of
the Steenfeldt-Jensen refer-
ence were somehow plausi-
ble, the Examiner fails to
demonstrate, for example,
how the if in the Steenfeldt-
Jensen device only 20 units
remained in the cartridge, the
dose setting element 80
would be prevented from be-
ing dialed to 21 units or
more. Putsimply, even if
one were to take the position
that 80 and 40 would abut
during injection a position
which the Examiner has not
supported with citation to the
specification — the dose set-
ting member would merely
stop rotating during the injcc-
tion. But at this point it
would be too late for a user
to learn that the injectable
amount of medication in the
syringe is less than the set
dose. In contrast, the
claimed invention requires
that a dose cannot be set that
exceeds the amount of medi-
cation left in the syringe thus
preventing a user from ever
getting into this situation.
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Nature and Purpose of this Reissue Application

Applicants note that this is a broadening reissue patent application and that the intent
of filing this application was to broaden the claims of the issued patent. Claiming the inven-
tion too narrowly is the error that Applicants wish to correct with this Reissue Application.
(See the reissuc oath submitted in this application.) As such, the language of the new claims
is broader than what was originally claimed in the original issued patent. The claims are
clear on their face and limitations from the specifications should not be read into the claims.
Applicant’s contend that one of ordinary skill in the art should be able to read the pending
claims and understand them without the need to refer to the specification. It is noted that in
cases where some of the new claims contain some language that is taken verbatim or nearly
verbatim from the specification (or original or previously pending claims) it should be as-
sumed that only that language that is explicitly recited in the claims is required by the claims.
Language that is not recited in the current claims that is either in the specification or the
original claims or previously pending claims has been intentionally not included in the pend-
ing claims by the Applicants so as to broaden their claimed invention as is their right under
applicable patent law. In short, reference or inclusion of some language from the specifica-
tion or old claims or even the file history of the original or reissue application does not mean
that other non-included language should be considered when construing the claims. The
claims mean only what they say on their face. Nothing else should be read into them when
examining them or when construing them for infringement purposes.

Indeed, a purpose of filing this reissue is to claim broadly the concept of providing a
track, or threads, on a cylindrical driver that is engaged by a track follower, which moves
along the track during dose setting but does not move relative to the track during injection
when an injection button is depressed and a dosc sctting member rotates back toward a zcro
position during the pressing of the button. As is described in some of the claims, one way to
obtain “[t]he limitation of the set dose is obtained by giving threads an appropriate length.”
Column 2 lines 47-50. That broad concept is embodied in the pending claims. Of course, it
is the claims --when interpreted according to the ordinary and plain meaning of the words
used therein-- that define the invention. For purposes of determining claims scope for in-
fringement, all the claims require is that at least the element recited therein operate in the

manner described in therein.
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Finally, to the extent that anything in the specification or the file history of this reis-
sue application or the original patent could in anyway be construed as a disclaimer of claim
scope, applicants hereby EXPRESSLY RESCIND ANY SUCH DISCLAIMER OF CLAIM
SCOPE. To inlringe the claims of this application all that is required is that the clements
recited in the claims be present in an accused product and that they operate in the manner de-
scribed in the claims. Of course, other elements could also be present in the accused product
so long as at least the recited elements are present. Indeed, applicants have used the claim
language “wherein” and “comprising” for this reason as it is open language and the meaning

of these terms is well-known patent law.
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CONCLUSION

As discussed at the interview, it is believed that the claims are in condition for
allowance, and a determination to that effect is earnestly solicited.

The commissioner is authorized to charge any and all fees in connection with this
application, including fces for cxtensions of time, should such cxtensions be necessary to the
Novo Nordisk Deposit account. 14-1447 and to credit any overpayments to the same.

Respectfully submitted,

Date: November 21, 2008 [Marc A. Began, Reg. No. 48.829/
Marc A. Began, Reg. No. 48,829
Novo Nordisk Inc.
Customer Number 23650
(609) 987-5800

Use the following customer number for all correspondence regarding this application.
23650

PATENT TRADEMARK OFFICE
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