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  PATENT
ATTORNEY DOCKETNO: 50203/017001

SINCALIDE FORMULATIONS 

7 Field of the Invention
The invention relates to pharmaceutically acceptable formulationsof sincalide.

Backeround of the Invention
KINEVAC® (Sincalide for Injection,USP) is a cholecystopancreatic-

- gastrointestinalhormone peptide for parenteral administiation. The active
me ‘pharmaceutical ingredient, 1-De(5-oxo-L+glutamine-5-L-proline)-2-de-L-

‘methioninecaerulein or “sincalide” (CAS# 25126-32-3), is a synthetically prepared C-
: terminal octapeptide of cholecystokinin (CCK-8), with the following amino acid

sequence: Asp-~Tyt(SOsH)-Met-Gly-Txp-Met-Asp--Phe“NED.
: KINEVAC® was first introduced iin 1976, and was finished as a sterile,
“nonpyrogenic, lyophilized whitepowsder ina 5mL (nominal) glass vial to contain: 5 pg
‘sincalide with 45 mg sodium chloride to provide tonicity; ‘sodium hydroxide or

e hydrochloric’acid may have been added:for pH adjustment (pH 5.5-6.5). The type I
“plas vial was sealed undet anitrogen headspace with a Tompkins B08&49 closure. This

. - two-ingredientformulation was incorporatedininto the U.S. Pharmacopea/National
Formulary, USP 24, NEF 19, January 1, 2000.°

Since its introduction, various drawbacks iin the manufactiring and analysis of
KINEVAC® have been identified. For example, the two--ingredient formulation suffers
from potency variability. This variability was exacerbated by the factthat the

os - formulation was analyzed using a guinea pig gallbladder contraction bioassay for potency
“ofboth sincalide and KINEVAC®- This bioassay was unable to. distinguish between

5 bioactivity ofsincalide and bioactivity ofsincalide degradants. Accordingly, a 20%
overage of sincalidé was required iin previouss‘sincalide formulations to compensate for

7 : -the limitationsofthe bioassay, Thus, there is a need for sincalide formulations having

 
fa improved and consistent potency as established by a sincalide specific assay such as

“HPLC,
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Summary of the Invention

The present invention satisfies the need for improved sincalide formulations by
providing formulations that éliminate the neéd for a 20% overage of sincalide. The
sincalide formulations of the invention are also purerthan prior art formulations, and

_ have fewer degradants and mote consistent potency. In addition, the purity of these
formulations maybe assessed by HPLC,thuseliminating the needforthe bioassay of the
prior art formulations. |

Thepresentinvention provides sincalide formulations adapted for administration
byinijeection. These sincalide formulationsate characterized by.improved stability and
may beprepared as a relativelylarge volume batch.(~100 L).

In one.aspect, the invention features siticalide formulations that include an
_ effective amountof sincalide; a bulking agerit/tonicity adjuster, one or more stabilizers, a

" surfactant, a chelator, and a buffer. Theinvention also features kits and methods for
preparing improved §sincalide formulations, as well as methods fortreating, preventing,
and diagnosing gall bladder-telated disordets using sincalide formulations.

| The formulations‘of the inventionpreferably have a pH between 6.0 and 8.0.
Suitable buffers include, but ate not limited to, phosphate,citrate, sulfosalicylate, borate,

‘acetate and amino acid buffers: Phosphate buffers, such as dibasic potassium phosphate,
are preferred. - | 7 |

In variouss embodiments ofthe invention, the surfactantiis a nonionic surfactant,
: preferablya polysorbate, such as polysorbate 20 or polysorbate 80; the chelatoriis

- pentetic acid (DTPA); and the stabilizer is an antioxidantand/or amino acid. In a
- particularly desirable embodimient of the invention, the formulation includes a plurality of

5. stabilizers,preferably L-arginine monobydrochloride, L-methionine, L-lysine

 
monohydrochloride, and sodium:metabisulfite,

Suitable bulking. agents/tonicity adjusters include, but are not limited to, mannitol,
~ factose, sodiumchloride, maltose, sucrose, PEG’s, cyclodextrins, dextran, polysucrose

an
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The sincalide formulations of the invention may also be administered to patients

receiving total parenteral nutrition (TPN), in orderto treat and/or prevent TPN-related

disorders.

Other features and advantages of the invention will be apparent from the following

detailed description thereof and from the claims.

Brief Description of the Drawings
 

FIG.1 is a drawingillustrating the chemical structure of 1-De(5-oxo-L-glutamine-

5-L-methioninecaerulein or “‘sincalide” (CAS# 25 126-32-3). The amino acid residues

“Met 3” and “Met 6” are outlined by dashedlines.

FIG. 2 is a drawingillustrating the chemical structure of sincalide (Met 3)

monosulfoxide.

FIG. 3 is a drawing illustrating the chemical structure of sincalide (Met 6)

=<. monosulfoxide.

FIG. 4 is a drawing illustrating the chemicalstructure of sincalide (Met3, 6)
disulfoxide..

FIG, 5 is a graphical representation of the effect of pH on the recovery of sincalide

in 35 mM phosphate buffer over 24 hours. At each pH for which data is shown, the bars

‘ represent 0, 6, and 24 hours, from left to right.
FIG. 6is a graphical representation of the effect of pH on the recovery of sincalide

in a formulation of the invention over 8 hours. At each pH for which data is shown,the

bars represent 0, 4, and 8 hours, from left to right.
FIG. 7 is a graphical representation of the percent sincalide Met 3 and Met 6

monosulfoxides (vs sincalide), in the presence and absence ofpentetic acid (DTPA).

FIG, 8 is a chromatogram of KINEVAC®experimental formulation (no DTPA)spiked

with 0.63mM Cu”.

FIG, 9 is a chromatogram of KINEVAC®experimental formulation (lmM DTPA)spiked

with 0.63mM Cu’”.
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(Ficoll), and polyvinylpyrfolidine (PVP). D-Mannitol is a preferred bulking
agent/tonicity adjuster. os

Ina particularly preferred embodiment, the reconstituted formulation includes
0.0008 to 0.0012 mg/mL, activeingredient (i.e., sincalide); 20.0 to 50.0 mg/mL mannitol,
2.0 to 7. 0 mg/mL arginine; 0.2 to ‘1, 0 mg/ml. methionine; 2.0 to 30.0 mg/mL lysine;
0.002to 0.012 mg/mL sodium metabisulfite; 0.000001 to 0.003 mg/mL polysorbate 20,

“¢0.J. to 3.0 mg/mL pentetic acid (DTPA); and 5.4 to 12.0 mg/mLpotassium phosphate
(dibasic). Ina more preferredembodiment, the reconstituted formulation includes about
0.001 me/mL sincalide; about 34 mg/mL D-manhitol, about 6 mg/mL L-arginine
monohydrochloride: about 0. 8 mg/mL|L-methionine: about 3 mg/mL L-lysine
monohydrochloride;about0.008 mg/mLsodium metabisulfite; less than about 0.01

“mg/mL,polysorbate 20; about 0.4 mg/mL pentetic acid (DTPA); and about 1.8 mg/mL
potassium‘phosphate (dibasic).

. The kits of the invention may, for example,“inchide the various components ofthe
formulation asa mixture inpowderform,alongwith a container (e.g., a vial) to hold the
powder mixture anda physiologically acceptable fluid for reconstitution ofthe
‘formulation. Thecomponents of theformulation may be present in the kit either in the
powder mixture or in the fluid‘portion. Kits:of the invention may also include all
‘components ina liquid mixture orsome components in aYiquid form and somein the
form ofa powder.

The formulations of the invention have imptoved stability and potency compared
to previous sincalide, fotmulations, and are useful as diagnostic aids for imagingthe

hepatobiliary, system of a patient. When used as a‘diagnostic aid, the sincalide
. formulations may, for example, be co--administered with a radiopharmaceutical agent

having rapid hepatic uptake, such as 99m.mmebrofenin, or similar hepatobiliary imaging
agents, to assist in the diagnosis of gallbladder diséases and related disorders.
Additionally, the formulations may be administered before and/or after diagnostic

= imaging (including for example, magneticresonance imaging,scintigraphic imaging,
ultrasound imaging, etc.)

 
|
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FIG. 10 is a chromatogram of KINEVAC® experimental formulation (no DTPA) spiked

- with 0.18mM Mn”.
_FIG. 11 is a chromatogram of KINEVAC®experimental formulation (ImM DTPA)

spiked with 0.18mM Mn”,
. FIG. 12 shows represeniative full-scaleand expanded scale chromatograms ofa

: lyophilized reformulation ofKINEVAC® uponreconstitution with SmI water, resulting in a
. ‘gincalide concentration of LygimL. -

"Detailed Desctiption of the Invention 
“Inorder to ‘develop an improved sincalide formulation a series ofstudies,

. “describediin the Examplesbelow, ‘were conducied to determinethe effects of various
a excipients on formul ations of sincalide, Through these studiés, we discovered that the

: “potency and stability of sincalide formulations can be significantly enhanced through the
~ careful selection ofexcipients that provide certain desited functions. Accordingly, the

i ‘present inventionprovides novel sincalideformulations havirig improved stability and/or
- potency over previotis fotmulations.

: “As used herein, the term ‘ ‘sincalide” includes the synthetically-prepared C-
co ‘terminal octapeptide of cholecystokinin (CCK-8), with the amino acid sequence: Asp-
.: Tye(SO3H)-Met-Gly-Trp-Met-Asp-Phe--~NH3, as well as derivatives thereof which have
ae been optimized or modified (toiimprove stability, potency, pharmacokinetics, ete.ds but

ms retain the biological activity ofthe originaloctapeptide. For example, peptidesiin which . : ‘the methionine and/or aspartic acid residues have béeri replaced without significantly
: affecting the biological activityare inchided within ‘ ‘sincalide” as the term is used herein.

Similatly, the term ‘ ‘sincalide” encompasses not only monomeric, but multimeric forms
oe ofthe peptide, as well asphysiologically activee degradants orr portions of the peptide and

. its derivatives.
The sincalide formulations of the invention can include a variety of excipients,

~ such as, for example; antioxidants, buffets, bulking agents/tonicity adjusters, chelating

agents, complexing agents, crosslinking agents, co-solvents, osmolality adjustors,

cia
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solubilizers, surfactants, stabilizers, pH adjustors, lyoprotectants/cryoprotectants,

ait/liquid and/or ice-liquid interface protectants (protectants against surface induced
_ denaturation), freeze-thaw protectants, protectants against protein/peptide denaturation,

protectants for rehydration, andwetting agents. In preferred embodiments, the
formulations include excipients that perform the functions ofat least: (i) a bulking

agent/tonicity adjuster, (ii) a stabilizer, (iii) a surfactant, (iv) a chelator, and (v) a buffer.
Typically, each ofthese functionsiis performed bya different excipient. However, in
‘some embodiments of the invention a single excipient may performmore than one
‘fuiiction. For example, a singleexcipient maybe multi-functional, €.g. amino acids may

- function as bulkingagents, stabilizets and/or buffers and otherexcipients may function,
- for example, as bothza stabilizer and a chelator or as both a bulking agent anda tonicity
“adjuster. Altematively, multiple excipients sery,ing the samefunction may be used. For

~ example, the formulationmay contain morethan one excipient that functions as a
". stabilizer.

Table 1 below shows the concentration ranges for various excipients that. were
: investigated. Tn general, the range studies were based ona 2mL, fill of bulk solution per

vialbefore lyophilization. After reconstitution with 5 mL, ofwater for injection the final
: sincalide formulation resultsiin anisotonic solution. The concentration ranges of the

~ various ingredients providediin Table 1-cann be adjusted upward|or downward,if
~ necessary in. conjunction with: increasing.or decreasing the fill volume per vial, obtaining

the desired pH, obtaining the desired reconstitution volume, and the desirability of
os achieving tonicity in the final reconstitutedsolution. For example, as indicated above,

~, the concentrations provided in Table1 were developed to provide an isotonic solution;
however, one skilled in the art would recognizethat a broader range of concentrations
could beusedif an isotonic solution was not required.

n
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-Table ‘1. Concentration ranges for excipients for preferred sincalide formulations.

: Excipient Function al Range Range Final Formulation (mg)
a j (mg/vial) mspe n dvial | tm. . mL after.

ran . ra oy - a reconst). recone
ee Pa . i . an 0.0012 .

~ Mannitol, “Buiking Agenticake Lf 50.0 — 100-250 20.0-50.0
Pose ‘Forming Agent/Tonicity 125.0 :
ee _ Adjuster. ve ‘ . 2 .

: TWEEN®-20 a -Non-lonic | 0.0000025-|0.0000050|0.0000010-
re : Surfactant/Solubilizing 0.0075 ~0.0150 ~ 0.0030

Agent/Wetting Agent a .
Chelator/Stabilizer/Antio

. xidantf-* :

Complexing

. Agent/Préservative/pH ,we o “y Adjuster =: hoe a .
Sodium — =. “AntioxidantiPresérvative/ 5 “0. 0.002-0.012

“Metabisulfite ||"Stabilizer. ~~ : v mo
*Potassium. | | -. Buffer/pH °: 27-4; 4-12, 1.1-1.8. Phosphate, . AdjusterDissolution Aid |: : ,-.» dibasic wet
“Potassium wen “Buffor/p

: “Phosphate, . Adjustér/Dissolution Aid.monobasic ~* | : :
~ Methionine |. Stabilizer
“Lysine ‘Siabilizer/Lyoprotectant! $0 — 30. 10.0-60.0

6 Fhe of} 2. Gryoprotectant ee
Arginine — Siahilizer/Lyoprotectant! .0 -17.: ‘10.0-35.0

we ua Cryoprotectant/pH ~ : . oOLes : “Adjuster °

“Sodium .- - ‘Tonicity Adluster,oP cnioride . : :

ce Alternative’excipients Tolude TWEENG- 80,potassiumnetabisuliite, sodiumposedibasic, sodium phosphate monobasic,
- and.potassium chloride. Additional alternatives are listed below. |

  
  

  
 

   
. ‘Table 2 shows preferred ranges for.preferred excipierits in the bulk solutions, vials

“andafter recoiistitution.. All concentrations shown for the bulk solution are based on a 2
: “mbfill voluine. The ingredient quantities are matched to result in a pH slightly below

neutral and result jin an isotonic solution after reconstitution of thelyophilized vial as
iridicated by an‘osmolalityin therange of 180 to 320 mOsm/kg,preferably, 240 to 320
mOsm. The columns titled “Final Formulation” representparticularly preferred
formulations.
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Table 2. Osmolality values for various sincalide formulations.
-(All-formulations contain 0.0025mg CCK-8/mL.; “dibasic” and “monobasic” refer to dibasic and monobasic
“potassium phosphate; “Na meta”refers to sodium métabisulfite)
: ‘Formulation Calculated

-. Excipients -
 

; - =.’ Monobasic.(2.8) —
“DTPAG.O)

' Mannitol (75.0)
~ NaCl (4.5)

_-, ~Dibasic(3.75)
~ |DTPA (1.0) |
--| Mannitol (85:0) |
-|---"TWEEN®20 (0.005) “
“=Dibasic (2.75)

|Methionine (2.0)
_- Lysine (15.0)

Mannitol (60.0)
NaCl (9.0) -

Dibasic (3.00)
{DTPA (1.0) ~

 
 
 

  
 

 

 
 

 
  
 

  
  

weWs
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 | [EWEEN®20 (0.0075
-— [© Mannitol (75.0)

[= Dibasic (3.25)
_ |= Monobasic(1.0)

"DTPA(1.0)

  
  

  
  

  
_ | Dibasic (2.75)
LesDTPAGO)|
-L200.005)
_[-Methinine2.0),
—[{Tysine(7.50)
Li_-Arginine(15.0)|
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 Na Meta (0.030)
~ Mannitol (85.om

ay

3 SS__DTPA (0)

_TWEEN®:20 (0.005).
Methionine (2.0).
“os Tysine. (720) .6.25. ..

|.Arginine15:0):
|. .NaMeta (0.020)

 
 
  

 
ae Dibasie6.00) 3

“DTPA(1.0)

TWEEN® 20 (0.005)
* Lysine (7.50): ».

‘arpnine(15.0)
.-Dibasic (2:75)

Mannitol (85.0)
- Na Meta (0.015)... j-

bee. DTPAA1.0)
_ |TWEEN®20(0.005)._|

1-2 °° Methionine(2.0).
3Lysine (7.50).
-Arginine(15.0)
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 “= Dibasic (3.25)

"Maunitol (75.0) 
  Teae(0.0025)

= _ Monobasic (1.0)... 
 
 

“Methionine(2.0).
 
 

‘| Mannitol (85.0).

x_TWEEN® 20 @.Sng) 
 Ns metabisulfite (0.020)

- Methionine(2.0) |.
Lysine (7.50)

Arginine (15.0)

  

  
  = “Monobasic (1.0) :

{e. ° DTPA(1.0)
‘L-sDibasic (3.25):
|__- -Méthionine(0.5)
Mannitol (75.0)

 
 
 

  

 
 
  
 
 

 
_|_ = TWEEN® 80 (0.025)

_-Moniobasic (1.0 
 ~Dibasic (3.25) _
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ethionine (2.0)
rginine(17.5)
nnitol(85.0)

_|“Methionine(2.0)
-.: Arginine (10.0).

__Mannitol (8
TWEEN® 20 (0.005) 
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 =e
‘Methionine C.0)

sal -Lysine (7.5) .
Arginine (15.0)

“Mannitol (85.0)

 
 
 

  
 
 
 
  
 

 
  
 

“Dibasic (2.75)
“ DTPA (1.0)

os5 Methionine (2.0). 
  
 

," Chelators
' Excipient impurities and/or stopperextractables can introduce tracemetals into |

: pharmaceutical formulations. Sincalide contains two methionine residties (Met 3 and
Met6) ‘that are susceptible to oxidation by free metals. Thus, the sincalide formulations

of the invention contain chelators to inhibit the oxidation of the two methionine residues ©
S present in sincalide (Met 3-andMet 6). ‘Preferred chelators include pentetic acid (DTPA),

| : edetic acid (EDTA) andderivatives thereof, including salts. DTPAiis a preferred
chelator, Asdescribed inn Example 2 below, the amountsof the degradants, sincalide Met

os 3and sincalide ‘Met 6 monosulfoxides, increase in the preserice of certain metals and in
‘the absence of DTPA, while the presence of DPTA has an‘inhibitory effecton the

~ formation of these’‘monosulfoxides. In particular, copper.and manganese, in the absence
S of DTPA, havethe greatest oxidative effect on the methionitie residues ofsincalide
“resulting in combined height percentages of Met 3 and Met 6 monosulfoxides (vs

aS sincalide) of 85.5 and 128.9, respectively. .
‘ . Ina préferred embodiment, the sincalide formulations contain between 0.1 and 3.0
. mg of DTPA per ml. after reconstitution. In a particularly preferred embodiment,
. gincalide formulationsof the invention contain 0.4 mg DTPA/mL after reconstitution
0with SmL.
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Buffering agents are employedto stabilize the pH ofsincalide formulations of the
i invention, and consequently, reduce the risk of chemical stability at extreme pH values.

-Buffering agents useful in the preparation of formulation kits of the invention include, but
: are not limited to, phosphoric acid, phosphate(e.g. monobasicor dibasic sodiuin

2 “phosphate, monobasic or dibasic potassium phosphate, etc.), citric acid,citrate (e.g.
>soilium ¢citrate, eto.), sulfosalicylate, acetic acid, acetate (e.g. potassium acetate, sodium

“8state, etc.)s methylboronic acid,boronate, disodium succinate hexahydrate, aniino
.cids, including.amitio aciddsalts5 uch,as histidine,&,alycine, Iysine,imidazole),lactic .

: hydroxyethypiperazine,N2.-cthanesulfonic acid (HEPES),CHAPSand other “Good's”
buffers),aandthe He. “3

 
 
 
 

 
 

 

 
 

 ann ideal bu feringoyin‘the physiolbgieal pH range.Dibasic potassium
phic sphateiis aparticulatlypreferredbufferin sincalide formulations of the invention. As
describediinExample1 below, a sincalide formulation ofthe inventionproved to be
stableovera pH range of 5,5 ~9.15 Within the pH range of 5.5:“8.5, no distinct pH-
dependent related trends iin initial sincalide recovery were observed with a sincalide

- formulationof the invention. Preferably, asincalide formulationofthe invention has a
; oHfrom 6. 0 to 8.0.

‘Stabilizers :
The octapeptide, sincalide, contains ¢one tryptophan andtwo methionine residues.

Methionine has beenidentified as one of the most easily oxidizable amino acids, which
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: degrades to its corresponding sulfoxide and, under more strenuous oxidation conditions,
sulfone. The mechanisms of oxidation appearto be highly dependenton the reactive

oxygen species under consideration: peroxide, peroxylradicals, singlet oxygen, and
hydroxyl radical haveall been shown to oxidize methionine residues to sulfoxides and
otherproduots. ‘Therefore, based on the potential for oxidation of this peptide, it was

cessary to identifyfunctional additives for peptide stabilization.
“Antioxidants/Reducing Agents. Ina preferred embodimentofthe invention, the

sincalide: formiilation contains an antioxidant or reducing agentas a stabilizer. A wide
variety.ofantioxidants or redacitig agents can be usedas stabilizers, including but not
imited to, acetylcysteine, cysteine, ascorbic acid, benzyl alcohol, citric acid, pentetic acid 

diethylenetriamine pentaacetic ‘acid (DTPA), propyl gallate, methylparaben,
sulfoxylate, propylparaben, edetic acid or‘éthylenediaminetetraacetic acid (EDTA),

- disodium EDTA dihydrate, dithiothreitol, glutathione, monothioglycerol, potassium.
‘metabisulfit, sodium formaldehyde sulfoxylate, sodium sulfite, sodium succinate, 

sodium:metabisulfite, stannous chloride, thivacetic acid, thiodiglycerol,
a thioethanolamine, thioglycolic acid, 2-aminoethanethiol (cysteamine), butylated

hydroxyanisole (BHT), and sodium sulfite and derivatives thereof, including salts and
sulfurous acid salts. Sodium metabisulfiteiis a preferred antioxidantstabilizer.
Additionally, DTPA, which iis a preferred chelator, also may be an antioxidantstabilizer.

© Amino Acids. Amino acids have also been used as stabilizers or co--stabilizers of
peptides to: act as cryoprotectants during freeze drying, stabilize against heat
denaturation, inhibit agetegateformiation, improve solubility or rehydration, inhibit 

omerization, reduce surface adsorption, or-act as chelating agents. They can also
\crease the product glass transition temperature (Ts) and therebyiincrease process
ability, as well as stabilize the product by minimizing overdrying during secondary

drying: Surface exposed residues can react readily with oxidizing agents at physiological
oH, scavenging oxidizing molecules and protecting critical regions of peptides.
oo Various D- and/or L-aminoacids can be used as stabilizers in sincalide

‘formulations. As used herein “amino acid(s)”and the namesof specific amino acids(e.g

I
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arginine, lysine, methionine, etc.) encompass D- and/or L-amino acids, aminoacid salts,
derivatives, homologs, dimers, oligomers, or mixtures thereof. Preferred arninoacids for
useas stabilizers in‘thepresent invention include methionine, lysine, and arginine.

xamples of other atnino acids (and amino acid salts) suitable as. stabilizers include, but
not limited to, atginine glutamate, ‘asparagine, gamma aminobutyric acid, glycine

idglycine buffer), glutaric acid, glutamate, sodium glutamate,histidine (and histidine
butte), lysine glutamate, lysine aspartate, arginine aspartate, imidazole, serine, threonine,
alanine, polyglutarnic acid, polylysine, elycylglycinezand the like, including

I oxypropyl and galactose derivatives. In one particularly preferred embodiment; L-
 

 

 

né moriohydrochloride,L-methionine and L-lysine monohydrochlorideare used.

_Cryoprotectants/Lyoprotectants -
‘Various cryoproteciaats/lyoprotectantscanbe used iifi the present invention.

Suitable cryoprotectant structure water molecules suchthat the freezing point is reduced
and/or therate ofcooling necessary to achieve the vitreous phase is reduced. ‘They also

isé the:glass tratisition temperature range of the vitreous state. These include, but are 

not limited to:dimethylsulfoxide (DMSO), dextran, suctose,.1,2-propanediol, amino
acids/salts stich as, glycine, lysine, arginine, aspartic acid, histidine, proline;ete.,
elyoes6, sorbitol, sodium chloride, fructose, trehalose, raffinose, stachychose, propylene
glycol; 2,3-butanediol, hydroxyethylstarch, polyvinylpyrtolidone (PVP), PEG’s and

milar compounds, protein stabilizers, such as human serum albumin, bovine serum
 

Ibumin,bovine gamma globulin, gelatin (ordetivatives, such as Prionex, etc.), dextrose,
lucosé; maltose, arabinose, lactose, inositol, polyols (such as sorbitol, xylitol, erithritol,
lyoérol, ethylene glycol, ‘etc.), tetramethylglucose, sodiuin sulfate, cyclodextrins and
ombinationstthereof. Lysine and arginine are preferred cryoprotectants/lyoprotectants.

Surfactants/Sohibilizers/Sutface Active Agents —

“Peptides are susceptible to physical degradation through denaturation, aggregation,
-precipitation, container surface adsorption and/or agitation induced denaturation. The

16
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“addition of a nonionic surfactant, such as polysorbate, to the formulation, may reduce the
“interfacial tension or aid in solubilization thus preventing or reducing denaturation and/or

degradation at air/liquid or liquid/solid interfaces ofthe product in solution.- Surfactants/solubilizers include compoundssuch asfree fatty acids, esters of fatty
oswith polyoxyalkylene compounds|like polyoxypropylene glycol and
polyoxyethylene glycol; ethers of fatty alcohols with polyoxyalkylene glycols; esters of

fatty acids with polyoxyalkylated sorbitan; soaps; glycerol-polyalkylene stearate;
j lycerol-polyoxyethylene ricinoleate; homo- and copolymers of polyalkylene glycols;
-polyethoxylated soya-oil and castor oil as; well as hydrogenated derivatives; ethers and
“estersofsucrose ‘Or“other carbohydrates with fatty acids, fatty alcohols, these being

ptionally polyoxyalkylated; mono- , di- and triglyceridesof saturated or unsaturated
fatty.acids; glycerides or soya-oil and sucrose; sodium caprolate, ammonium sulfate,

“sodium dodecyl sulfate (SDS), Triton-100 and amonic surfactants containingalkyl, aryl
orlheterocyclic.structures:

_ Examples of preferred surfactants/;solubilizers for use in the present invention
‘include, butare’ not limited to, pluronics (e.g.,Lutrol F68, Lutrol F127), Poloxamers,
SDS, Triton-100,polysorbates such as TWEEN® 20 and TWEEN® 80, propylene glycol,

PEG and similar compounds, Brij58 (polyoxyethylene20 cetyl ether), cremophor EL,
“cetyl trimethylammonium biroinide (CTAB), dimethylacetamide (DMA), NP- 40
i (Nonidet P-40), and N-methyl-2-pytrolidone (Pharmasolve), glycine.and other amino
-acids/amino acid salts and anionic surfactants containing alkyl, aryl or heterocyclic
‘strictures, and cyclodextrins. TWEEN® 20is thé most prefetred surfactant in

- fortimlations ofthe invention.

BulkingAgents/Tonicity AdAdjusters
+ Due to the small atnount ofsincalide present in the formulations of the invention,
bulking agents/tonicity adjusters are useful to provide structure and support for the active

: ingredient, sincalide, as well as to provide tonicity. Bulking agents/tonicity adjusters
(aso called lyophilization aids) useful in the preparation of lyophilized products of the
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vention. are ‘known in the art and include mannitol, lactose, potassium chloride, sodium
cl oride, maltose, sucrose, PEG’s (such as, for example, PEG 300, PEG 400, PEG 3350,

G66000,PEG 8000 and the like, etc.), trehalose, raffinose, dextrose, polygalacturonic
acidgalacturonic acid, amino acids (inicluding amino acid salts) such as lysine, arginine, 

g yeine,galactose, etc.), cyclodextrins, such as hydroxypropyl-y-cyclodextrin (HP-y-CD),
tran,Ficoll, and polyvinylpyrrolidonie (PVP). Of these, D-mannitol is the most

preferred bulking agent/tonicity adjuster for use with the invention.

‘OtherExcipients
Other excipients, which 1may optionally be used in the formulationsofthe
 
 

ventioninclude preservatives (e.g., benizalkoniumchloride), osinolality adjusters (e.g.,
xtrose), lyoprotectants (e.g., sodium sulfate), solubilizers, tonicity adjusters (e.g.
diumchloride), cake forming agents, complexing agents, and dissolution aids. A listing 

ofvarious excipiients that’can be used iin sincalide formulations for parenteral
5 administration can be fouid iin, for example, The Handbook of Pharmaceutical Additives,
a : Second,Edition, edited by Michael & Irene Ash; Remington’s Pharmaceutical Sciences,
; cas® Edition), edited by A. Gennaro, 1990, Mack Publishing Comipany, Easton, PA and

Pollocket aL; Strickly, Robert G., Parenteral Formulations of Smal! Molecules
Therapeutics Marketed in the United States (1999)-Part I, PDA Journal of
Pharmaceutical Scierice and Technology, 53(6):324 (1999); Strickly, Robert G.,

Parenteral Formulations of Small Molecules Therapeutics Marketed in the United States

 

(1999)Part I, PDA Journal ofPharmaceutical Science and Technology, 54(1): 69
(2000); Parenteral Formulations of Small Molecules Therapeutics Marketediin the United

 

States (1999)-Part.I, PDA Journal ofPharmaceutical Science and Technology,
54(2):154 (2000); Nema, Sandeep, et al., Excipients and Their Usein Injectable Products,
PDA Journal ofPharmaceutical Science and Technology, 51(4):166 (1997); Wang, Y.J.,

al.,, Parenteral Formulations of Proteins and Peptides: Stability and Stabilizers
Technical Report No. 10),Journal ofParenteral Science and Technology, Vol.42 (2S),
Upplement 1988; Carpenter, J. et al., Freezing- and Drying-Induced Perturbations of
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teinStructure and MechanismsofProtein Protection by Stabilizing Additives, in
Ss. and The Pharmaceutical Sciences, Louis Rey and Joan C. May., eds., Marcel

kker, Inc. New York, NY (1999); MichaelJ. Pikal, Mechanisms of Protein 

tabilizationDuring Freeze--Drying and Storage: The Relative Importance of
rmodynamic Stabilization and Glassy State Relaxation Dynamics, in Drugs and The

harmaceuticalSciences, ‘Louis’ Rey andJoan C. May.., eds., Marcel Dekker, Inc. New 

kNY. (1999); Shah, D., et al., The Effects ofVarious Excipients on the Unfolding of
‘i¢Fibroblast Growth Factor, PDA JournalofPharmaceutical Science & Technology,
5):238 (199 8); Powell, MF., et al., Compendium of Excipients for Parenteral
rmulations PDA.Journal ofPharmaceutical Science &T.echnology, 52(5):238 (1998);

nactive Ingredient Guide, Div. OfDrug Information Resources, FDA, CDER, Jan.
6:Handbookoftnj ectable Diugs, Edition 8, Am. Soc. Hospital Pharmacists, 1994,
Tkvissel.

“Formulation Kits
“Kits ofthe presenit invention preferably comprise one or, more vials containing the

terile formulation ofa predetermined amount of sincalide, a lyophilization aid or bulking
ger ionicity adjuster, oneoF more stabilizers, a surfactant, a chelator, and a buffer. The
ne or more vials that containall or part ofthe formulation can independently be inthe
ormnof:a sterile solution‘ot alyophilized solid. Buffering agents useful1in the

: preparationofformulation kits ofthe invention are discussed herein and include, for
xample‘phosphate;citrate, sulfosalicylate, and acetate, and aminacids(including
Tino acid salts). Dibasic potassium phosphateis a preferred buffer 1in sincalide 

ormulations of the invention. The kits may also include a fluid portion, for example 

ater or saline, for reconstitution of the formulation priorto injection.
- -Lyophilization aids or bulking agent/tonicity adjusters ‘useful in the preparation of

yophilized kits include those dicussed above, particularly, mainitol, lactose, sodium
shloride, maltose, sucrose, PEG’s, galaturonic acid, polygalcturonic acid, cyclodextrins,

has hydtoxypropyl-y-cyclodextrin (HP-y-CD) andthelike, dextran, amino acids
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da nding amino acid salts), Ficoll, and polyvinylpyrrolidone (PVP). Of these, mannitol, 

mchloride, imaltose, sucrose, PEG’s, HP-y-CD,and dextran are preferred bulking

agen /tonicity adjusters for use with the invention, with mannitol being the most

rand anexcipient which serves as aa bulking aagent may‘also serve as a tonicity
er.Inaddition, in some embodiments, the excipients are‘all in dry powder form, or
liquid form whileiin other embodiments, some of the excipients are in dry form and

TS are inafluidportion included iin or soldseparately from‘thé kit. .
A particularly preferred kitof the invention contains: about 0.005 mg sincalide, 

about:170 mgD-inaninitol, less than or equal to0.01 mg TWEEN® 20, about 2 ing DTPA,
about 0.04 mg sodium metabisulfite, about 9 mg potassium phosphate (dibasic) about 4

-mnethicntine,about 15 mg L-lysine monohydrochloride, and about 30 mg L-arginine
onohydrochlorie.
| Theapeutio/Diagnostc Uses

:Sincalideiisa synthetic analog oftlieendogenously pioducet hormone
ystokinin (CCK-8), CCK-8 acts onreceptors.within the gallbladder wall causing it

mntract,‘cleaning out any remaining siudge or bile that mayhave accumulated within
rallbladder. CCK-8increasesbile flow and stalland large bowel motility, causes the

pyloric sphincter to contract andiincreases pancreatic enzyme secretion, CCK-8 also
usesdelayed biliary to boweltrarisit. Sincalide has a mote rapid physiologic effect on

he gallbladderiin terms of contraction and relaxation than the endogenous hormone
-8) produced by.the body,making sinealide formulations useful as diagnostic aids

i hepatobiliary iimagitig, when administered alone ot in conjunction with a
patobiliaryinimaging agent. Foor example, sincalide may be administered before and/or

after diagnostic iimaging (such as, for example, magnetic resonance imaging,

20
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intigraphic imaging, ultrasound imaging, ctc.) to improve visualization and/or diagnosis

of. farious disease states.
:Tn one embodinient, hepatobiliary iimaging can be performed using, for example,

hepatobiliary scintigraphy, an instrumentaliimaging tool used in the diagnosis and
aluation of hepatobiliary disease. Detection of diseases, such as acute and chronic
olecystitis, biliary obstruction, bile leaks,‘and other formsofhepatobiliary disease, help

yhysician to better determine the appropriate course of treatment and management of
e patient sufferingfrom asuspected hepatobiliary pathology.

As explained below,‘the indications for usee of sincalide in conjunction with
he patobiliaryiimaging include (a) pretreatment ofpatients who have not eaten for more

20to.24 hours priorto imagingGn order to empty the gallbadder (GB) ofnon-
diolabelled bile) and (b) use in the analysis of gallbladder motor function, including the

determination of GBEF (gallbladder ejection fraction).
“itiis important toproperly prepare the patient prior to‘hepatobiliary iimagingin

order to achievehigh qualityiimaging and reduce thenumber of false positive and -
sgative results. Preferably,Patients ‘should have nothing to éat for 4 to 12 hours prior to
patobiliaryimaging. Prolonged fasting,however, may resultin false positive test
sults (Le. failure to visualize the gallbladder). Ifa patient has not eaten for more than
4hours, the patient is preferably pretreated with sincalide by administtation of the

calide formulationdescribed herein’prior,to imaging. Typically, the gallbladder
ntracts within, 15 minutes after sincalideiinj éction and the hepatobiliary iimaging agent
B. radiotracer)iis injected 30 minuteslater. The gallbladderiis then emptied and is

etter ableto take up and accumulateiimaging agent (e.8 radiotracer), which helps to 

tedtice the tiumber of false positive studies.
~The preferredzadiopharmaceuticals used for hepatobiliary imaging include, but

renot limited to, Te 99m IDA (Iminodiacetic acid) analogs, such as Tc-99m mebrofenin

CHOLETEC®), To-99m ‘disofenin (DISIDA), and T¢-99m lidofenin (see also U.S.
21

‘2.
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atent No. 4,418,208). Tc-99m mebrofenin is a preferred hepatobiliary imaging agent.
ethods for coadministration of Tc 99m IDA (Iminodiacetic acid) analogs with CCK and

incalide are knowniin the’art and describediin, for example, Ziessman HA..,
cholecystokinin cholescintigraphy: victim of its own success? J. Nucl. Mcd. 1999,

, 40:2038-2042; Krishnamurthy S., et al., Gallbladder ejection fraction: A decade of
TOgTeSSandfuture promise. J. Nucl. Med. 1992, 32:542-544; Krishnamurthy GT..,etal.,
wantitative biliary dynamics: introduction of a new noninvasive scintigraphic technique. 

_Nuel: Med. 1983;24:217 223; Mesgarzadeh M., et al., Filling, post-cholecystokinin
emptying and refilling of normal gallbladder: effects of two different doses of CCK on
efilling: Concise Comm. J.‘Nucl. Med. 1983, 24:666-671;, Krishnamurthy GT., et al.,
he gallbladder emptying response to sequential exogenous cholecystokinin, Nucl. Med.
om;1984, 5 (1) pp. 27-33; Krishnamurthy GT,, et. al., Detection, localization, and
vantitationofdegree of common‘bile duct obsttuction by scintigraphy, J. Nucl. Med. 

985,26:726-735; Fink-Bennet D., et al. , Cholecystokinin cholescintigraphic findings1in
: the cystic duct syndrome, J. Nucl. ‘Med. 1985, 26:1123-1128; Fink-Bennet D., The role of

holecystogoguesiin the evaluation ofbiliary tract disorders. Nucl.Mcd. Ann. 1985,
enny Freeman and Heidi Weissman, ads.., New York, Raven Press, 1985, pp. 107-132;

NewmanP,, et al.; A simple technique forquantitation cholecystokinin-HIDA scanning.
SritishJ. of Radiology, vol. 56, pp. 500-502, 1983; PicklemanJ., et al. The role of
incalide cholescintigraphyjin the evaluation ofpaticntswith acalculous gallbladder
isease._ Atohives of Surgery, vol. 120, 693-697; Ziessman, HA.,et al.,, Calculation ofa
lIbladder ejection fraction: Advantage of continuous sinealide infusion overthe three-

sinute ‘infusion method. J. Nucl. Med. 1992, 33:537-41; Sitzmann, JV., etal.
holecystokinin prevents parenteral nutrition induced biliary sludge in humans, Surg. 

Gynecol, Obstet. 170:25-31, 1990; Teitelbaum DH., et al., Treatment ofparenteral
ttition-associated cholestasis with cholecystokinin-octapeptide. J. Pediatr. Surg.
1082, 1995,

After admini stration off the nepatobiliary iimaging agent, the hepatobiliary system
ofthe patient can be imagedusing an appropriate detection device. When a Tc-99m IDA

22
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a 0SeesGBEFattthe end of about 20 minutes. Altematively, sincalide may be
infusedrapidlyasabolus, oT as a slower continuous infusionranging from15 to 60

S. By inducing certain biliary functions during hepatobiliary iimaging, sincalide
id inthe identification of anomaliesiin such functions, which may be indicative of
rtain hepaiob iliary diseases.

“Administration of sincalide formulations can be viaalv or IMiinjections: For IV
administration the dase can be administered as a bolus or slow iinjection over time 

optionallywith the aid of an infusion pump.“The dose for IV administrationiis typically
0.005to 0, 04 elke (bolus injection) ot 0. 005 pg/kgiin aseriesof4- three minute
injections. A dose of 0. 02-0.04 pglke IVover 2-3 minutes, butup tol hour iis described

theart.: Injection rates of0.58 ig/ke/ hourcan also be employed with the use of an
sionpipump. Other regimens starting at 10 ne/ke/hr and iincreasing to 160 ng/kg/hr are

50 known iin the ait. Bolus iinjjection is not recommendedin every case, but injection of
0.02to 0.04 ye/kg over 2-3 minutes even up to 15 min. can be used to avoid spasm ofthe

: tic duct or GB.

23
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S Doses for IM administration aré generally higher and range from 0.1 to 0.4 jig/kg.
one embodiment the 0.4 ne/ke IM dose is generally preferred resulting in the greatest

GB esponise with the fewest side effects. Further details on administration are provided
examiple, Mesgatzadeh M., et al. , Filling, post cholecystokinin emptying and

illingofnormal gallbladder: effects of two different doses of CCK onrefilling,J.
. Med. 1983, 24:666-671; Ziessmann HA., et al., Calculation of a gallbladder

ejection:fraction:‘Advantage.of continuous sincalide infusion over the three-minute 

fusion method. J. Nucl. 1992, 33: 537-541; PicklemanJ, et al., The role sincalide 

escintigraphyin the.evaluation of patients with acalculous gallbladder disease.
resof Surgery, vol. 120, 693-697; Krishnamurthy GT., et-al.,Thegallbladder
5response to. sequential exogenous cholecystokinin, Nucl. Med. Com., 1984, 5

Dp21-335 Krishnamurthy GT., et al. , Quantitative biliary dymanics: introduction of a
noninvasive scintigraphictechnique. J. Nucl. Med. 1983, 24:217223: Fink-Bennet

Therole:of cholecystogogues in the evaluation ofbiliary tract disorders. Nucl.Med. 

1985, Lenny Freeman and Heidi Weissinan, eds. , New York, Raven Press, 1985,
[-132; Balon H.R., et al. Society of Nuclear Medicine procedure guideline for

robiliary scintigraphy.
‘The.sincalidefourmulations of the invention are also useful for treating patients

ivingtotalparenteral nutrition (TPN). TPN induces biliary sludge, the development 

siasis,and theformation of gall stones and other gallbladder related 

mplications. Indeed, TPN associated cholestatis (TPN--AC) can be a fatal in some
ces. ‘The clinical implications of TPN-AC include increased rates ofsepsis,

1s, declinedlymphocyte furiction, obstructive jatindice, liver failure, and increased
ity. Although the mechanisms by which these disorders develop have not been 

ely established, biliarystasis, the reductionin gallbladder emptying, bile flow, and
sidsecretion that accompanies TPN,has been implicatediin the pathogenesis of

AC and0other TPN-associated complications. By promoting biliary contraction and
theadthinistration of sincalide to a TPN patient can help to treat and prevent

d other complications associated with prolonged TPN.

24
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: For TPN patients the dose of 0.05pg/kg is typically given IV over 10 minutes as a
lyily infusion, In infants,to treat high bilirubin levels the dose is 0.02.g/kg IV or IM
aei:3:times daily with dosesiincreasing up to 0.32 pg/kg. CCK induces not only GB

action but also increases intrahepatic bile flow. Information on the treatment of
N. ? atients Is provided iin, for example, Sitzmann, JV., et al. , Cholecystokinin prevents

iteral nutrition inducedbiliary sludgein humans, Sutg. Gynecol. Obstet. Vol.
0:25-31 ; 1990; Moss RL., et al:, New approaches to understanding the etiology and

entof total parenteral nutrition-associated cholestasis, Surg. Gynecol. Obstet. Vol.
147, 1999; Teitelbaum DH.,et al., Treatment ofparenteral nutrition-aésociated 

stasis with cholecystokinin-octapeptide. J. Pediatr. Surg. 30: 1082, 1995, Teitelbaum
Parenteral nutri tion-associated cholestasis, Current Opinioniin Pediatrics 1997,

70-275:Teitelbaum.DH.; etal. Parenteral nutrition-associated cholestasis. Seminars
iattic Surgery, Vol. 10, pp. 72-80.

_ The:present invention is ilhistrated bythe following examples, which are in no
y intended to be limiting of the invention. .

EXAMPLE 1

fect of Buffering Agent and Formulation pH on Sincalide Formulations

‘Experiments were conducted to determine the effect of pH on the chemical
bility of sincalide. Chemical instability, or degradation, may be caused by, for

example, ‘oxidation, reduction, deamidation, hydrolysis, imide formation, racemization,
terization, anid/ot §-elimination. To examine the effect ofpH onsincalide in 

phosphate 1buffer solution, solutions of sincalide («1.7 pg/ml.) were prepared in 35 mM
Phosphate buffer and pH-adjusted with either dilute HClor NaOH for final pH values

ging from 3.0 - 9.1. Using reverse-phase HPLC (RP-HPLC) with gradient elution and

25
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wery of sincalide at 0, 6, and 24 hours after pH adjustment. . 

“Results of the 24-hourstudy on thestability of sincalide in phosphate buffer over
pHrangeof 3.0 - 9,1 are summarized in Table 3 and also represented graphically in 

=: By niéasure ofthe percentage recovery, sincalide was stable in 35 mM phosphate
uffer solution at pH values ranging from 5.0 -9.1 over a 24-hour period. At pH values

0F sincalide degradation was evident even at the initial time point.
  

  

 
 
 

 
 

  
 
 
 

 oo-. Average

 
=]952404i

:

[2 [98804|100.7403
yf2.|101.0+0.0|101.0418|100.212
[2| i01.0+0.2|101.20.8|100.4 + 0.0

: 99.7 +0.9°

"Basedontheresults shown in Table 3, phosphate was selected as the buffering

 

nh

2

ple
—+

5

2

2

2  

  
   

ef e 101.3423 -

 

choice dueto a lack of interaction with sincalide and an ideal buffering capacity
the hysiological pH range. Subsequently, experiments using phosphate in the

lation shown inTable 4 overthe stable pH range established above were 

ed, Briefly,solutions of sincalide containing the following components (in the
trations indicated in Table 4) were prepared: sincalide, D-mannitol, L-arginine, L-
nine, L-lysine, sodium metabisulfite, polysorbate20, pentetic acid and dibasic

imphosphate.

26
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Components of a Sincalide Formulation for Example 1

 

 
 
   
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 

we Component | Ovneial) Function
~+ Sincalide |
--D-Maniitol 170.0 Bulking
oe sO Agent/Tonicity

 
  
  
 
 
 

 

Adjuster
Stabilizer

- Stabilizer .

Stabilizer
Stabilizer

- Surfactant

[90Buffer

Solutions were pH-adjusted from 5.5 ~8.5 with dilute HCl or NaOH,andwere

  
   DibasicPotassium Phosphate

 

uated for stability by measuring the sicalide recoveries at 0, 4, and 8 hours after pH
justment, using RP-HPLC with gradient elution and UV detection at 215 nim, as

r bed above. Theresults of an 8-hour studyon thestability of sincalide in the above
ulationovét thepHrange of 5.5 - 8.5 are summarized inTable 5 and also

oresentedgraphically in FIG. 6.

ble5.Results of pH Study of a Preferred Lyophihzed Sincalide Formulation ofthe
vention... Se a o

ce “3. ". Average % Sincalide Recovery

| 2 99.7402 | 985401 |
97.4 +0.5 98.0401.

“98.0 + 0.0 99.5 £0.9

 
    

  
 

  

 
 

 
 

  
 

  
No distinct pH-dependentrelated trendsin initial sincalide recovery were observed

thepH range studied. Any fluctuation in sincalide recovery over time can be

27

-34-

 

 
 
 



-35-  
 

a 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 

ADBPES.OEee

   
carbuted tto normal assay variability and not degradation. Sincalide stability in this

ulationis further supported by analyses of the chromatographicprofiles for the
sence of.sincalide-related degradants which wete consistent at 1.2-1.6% (impurity
ex) ovet the 8-hour study from pH5.5-8.5. A bulk batch solution of sincalide

ulation was prepared containing25 mM phosphate, asa buffering agent, at a target
value. of 6.8 (range 6.7-- 6.9). Reconstitution of the tyophile with 5 mL of wateris

equivalenttto 10. mM phosphate1in‘the drug product. Thedata demonstrate solution
bilityoveréaphysiologically compatible pHrange and support a preferred pH of 6.0-

8.0 forne reconstituted sincalide.
EXAMPLE2

fectof Chelators on Sincalide Formulations

As showniin FIG. 1; the’dinino acid composition of sincalide includes two
ethionine(1(Met) residues whichare designated as Met 3 and Met6 iin the structural
quence.“Experiments were performedto determine whether these residues, as present

n sincalide, were susceptible to oxidation by free metals. ‘These experiments also
examined therole ofDTPA:asa|forttulation excipient io chelate metals and thereby
inhibitsincalide‘oxidation. FIGS. 2-4 show the thice oxidized forms of sincalide
containing either mono-or disulfoxides. As showniin Table 6, experimental formulations

ithout amino acids) atpH6. 5-7.0, with 1 mM DTPA (0.39 ing DTPA/mL) and without
TPA were prepared tto evaluate potentialoxidative effects due to> the pres ence of metals. 

Table 6. Sincalide Formulations Used iin Example 2 (without Amino Acids)
  

  
 

 

 
 

 

 
Concentration Bulk

Component (mg/vial) Concentration
(mg/mL) — 

"0.0050 0.0023

170.0

| Lani Nionohydrochiorideaesa
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 if ine Monohydrochloride
odium Metabisulfite

Polysorbate. 20
‘Pentetic

=Dibasic"Potassium Phosphate

 
 
 
 

 

 
 

  

The experimental formulation (25 mL) solution with (+) and without (-) DTPA

individually spiked with nine metal ions, as summarized in Table 7.

fable7. Evaluation of Metal Tins for OxidativeEffects on Sincalide
2 Volume (uL) of|Metal Ion I mM DTPA

Metal Jon Concentration (+) with /
Standard (-) without

 

 

 
 
 

 

 

 

  

 

 

 

 
  

The metal-containing solutions were analyzed within 8 hours for sincalide and 

related oxidized forms byRP-HPLC with gradient elution and UV detection at 215 nm,
described above. FIG. 7 showsthe effects of the nine metals in the presence and
sence ofDTPA onthe formation of sulfoxides (Met 3 and Met 6). These data show
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ealand,tp 18 imin.), formation of sincalide’ disulfoxide (tg = 6.5 min.)
tediin‘the’cases of copper and:manganese, but not with the other metals.
xmatograms ‘of formulationsspikedwith Copper or manganese (Figures 8-11)

stowhithicprofiles indicate that levels of DTPA at imM (0.39 mg DTPA/mL)
ect,sincalidefrom thetal-catalyzed oxidation to sulfoxides. Astrace metals often

n formulations asa result of excipient impurities and/or stopper extractables, the
ofthestudy support the use ofpentetic acid (DTPA)as a formulation excipient to

ate frace levels of free metals, thus reducingthe formation of'sincalide methionine
“anddisulfoxides and inhibiting the degradation of sincalide iin solution. Sincalide

rmulations were prepared containing 2 mg DTPA/vial, equivalent to. 1 mM upon
te nstitution with 5 mL.

EXAMPLE3

 

ct ofSurfactants on Sincalide Formulations

Duting the preliminary developmental studies of a new formulation that consisted
ulking agent/tonicity adjuster, buffer, salt, chelator, and sincalide, it was observed by
C analysis that the recovery ofthe active pharmaceutical ingredient, sincalide, in the

ulksolution was sensitive to standing open to air. For example, when using reversed-
gradient elution HPLC with UV detection at 215 nm to monitorsincalide potency,
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tialdecrease of 550- 60% 3in sincalide recovery was observed in unstoppered
itha 2-mL, fill of bulk solutioneither stirred or left standing open to air for 17

Ithoughto some extent, this sinoalide decrease can be accounted for by an
n the presence of sincalide morio- and disulfoxide degradants, these represent
'y minorpercentage of the decreases noted. Thus the decreaseinrecovery is
be attributed to either adsorption/denaturing or air/liquid interface effects. To

Zesinoalide degradation associated with surface adsorption, surfactants are added
ulation excipients in bulk and lyophilized formulations of sincalide.
Sincalideformilations consisting of a bulking agent/tonicity adjuster (D-

nnitol),buffer (mono- and dibasic potassium phosphate), ‘salt (sodium/potassium 

hl ide) fortonicity, chelator (pentetic acid); and active ingredient (sincalide) were
d usingvarying concentrations of thenonionic surfactant,polysorbate 80

WEEN® 80). Bulk sohution and reconstituted lyophilized samples were either
ed immediately.or left unstoppered for 17 hours, and were assayed for sincalide

eryy byreversed-phase gradientelution HPLC at 215 om.
vAs showniinTable 8, the effect of TWEEN® 80is more apparent in formulations

ebeenexposed to air. For bulk and reconstituted lyophilized formulations, the
ata's ow decreasesiin sincalide recovery of 50% and = 20%, respectively, when

ated tocorresponding formulations containing a TWEEN®-80 concentration of 1
mL.“Low’sinéalide recoveries in cl osed bulk and reconstituted lyophilized
nulatioris with out TWEEN®80 ate also evident, but not nearly as substantial (4 - 8%)
the exposed formulations. These preliminary screening studies on the influence of
/EEN® 80 concentration indicate that < 1 mg/mL bulk may be optimal.
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able 8. Sincalide Recovery in Formulations With and Without TWEEN® 80
  
 
 
 

 
 

 
 

 
 

 
   
 
 

 
  

 

 

|. Formulation Test TWEEN® 80|Sincalide
© Desorption Condition|Conc. (mg/mL) %
“(mg/mL Bulk) Recovery

Bulk; open
_ cin [0047.0

Balle
closed [00-960|

“0.1 .

 
 
 

_ D-Mannitol (75.0),
: KH»POg (3 .25),

 

  
 

-. K,HPO,(1.0),
 
 
 
 
 

 

 

 
  

0101.0),|Lyophilized
NASLG-9.|open (17) [0.01|983
‘shears 0005),|0.08.4
|:Gincalide (0.0025), — *
WEEN 80(0;04;|so eaeEN | bxephilizea; [or|98.1|

a "closed «

|

Poo923

To compare the effects of two nonionic surfactants, sincalide formulations (75
g/mL, D-mannitol, 6.0 mg/mL KCl, 3.25 mg/mL KH,PO,,1.0 mg/mL K;HPO,,1.0

mL.DIPA, 0.0025 mg/mL. sincalide (Bulk formulation)) were prepared using either 

EN® 20. or. TWEEN® 80 in varying amounts. Theresults ofthis experiment are
sented in Table 9. . .

ble 9: Effect ofSurfactants on Sincalide Recovery :
Sincalide Formulation) TWEEN® Concentration Sincalide
= __(ugimt Bully Recovery (%)
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As ghown in Table 9, the data indicate that the presenceoftrace levels (2.5 - 7.5
of either TWEEN®!80 or TWEEN® 20has a beneficial effect on the recovery of
e, when compared to formulations without surfactant. However, the sincalide
es(98 - 102%) with formulations containing TWEEN®20 are consistently higher

ecoveries (95 - 98%) with TWEEN® 80, and thus TWEEN®20is a preferred

 

 
6.00 mphKC, 3 25 mg/mL KH:PO, 1.0 niginL DTPA, 0.0025 mg/mL

<containing varying trace levels ofTWEEN® 20storediin open or closed vials

 

 
 

®

TWEEN® 20 Concentration| - “Sinealide % Recovery
(ug/mLBulk). Open Vial |.-Closed Vial

100.8

  

 
 
 
 
 

 
 
 

 

  

   
Asshownin Table 10, the bulk formulations containing TWEEN® 20 have

ved sincalide recoveries over formulations with no TWEEN® 20 and the sincalide
erie’4are independent ofthe TWEEN® 20 concentration! range (2.5 - 7.5 ug/mL
‘Studied. In addition, the air sensitivity relative to sincalide recovery was
ated, as both‘open and closed formulations containing TWEEN®20 have 

ent sincalide recoveries. Although these data support the use of TWEEN® 20,it
otedthat 2-inL, filled vials containing a TWEEN® 20 concentration of 5 g/mL
slight foaming in the reconstituted product upon vigorousstirring. To reduce

a lower TWEEN® 20 concentration was evaluated.
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g summarized in Table 11, an experiment was conducted on the lyophilized

‘a comparing the recovery of the sincalide in the formulations with TWEEN® 20
mL.) andwithout TWEEN® 20. In this Example and the subsequent Examples,

ol refetsto D-mannitol, methionine refers to L-methionine, arginine refers to L-
e monohydrochloride,and lysine refers to L-lysine monohydrochloride.

Table11.Sincalide Recovery in Reconstituted Formulations With and Without TWEEN®

Sincalide % Recovery

| TWEEN” 20 Concentration
2.5 ng/mL

 
 
 

 

 
 
 
 

100.0 (1:=2)

100.0 (n= 2) ©

 
 
 
 
 
 
 
 

 

Reducing the amount ofTWEEN® 20toa minirnaltrace concentration (2.5
) still produced a significant effect on the air/liquid interface and eliminated the

ing in the formulation. A statistical two-tail t-test perfornied on the results showed a
ficant difference (P < 0.05) between 2.5 ng/mL and no TWEEN®20inthe

rmulation. Based on these data,the effectiveness of TWEEN®20, polyoxyethylene
tbitanmonolaurate, as a stirfaétant was established by enhancing the sincalide recovery
d thus maintaining sincalide potency in the formulation. A preferred formulation of
calide includes the nonioni¢ surfactant TWEEN® 20 as a trace excipient at a
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ncentration of 2.5 ng/mL of bulk formulation equivalent to 1 ng/mL in the final
ict when reconstituted to 5 mL.

EXAMPLE4

ct of Antioxidants on Sincalide Formulations

An experiment,was performed toevaluate the addition of antioxidants as 

abilizing agents to prevent|sincalide oxidationin formulations ofsincalide
rmulations for Example 4 contained 85 mg/mL mannitol, 0.005 mg/mL TWEEN® 20,

mg/ml]KH2PO,, 1.0 mg/mL IDTPA, 2.0 mg/mL. methionine, 7,5 mg/mL lysine, 15
g/mLarginine, 0.0025 mg/mL sincalide (Bulk formulation), except placebos which

tained:no sincalide.) The formation of sincalide methionine (Met3 or Met6) »
nosulfoxides, desulfated sincalide and unknown degradants was investigated. The

ffectiveness of sodium metabisulfite, ascorbic acid, cysteine, glutathione, sodium
ulfate, benzalkonium chlotide, and benzethonium chloride iin inhibiting the degradation

incalide iin terms oftheir effect on sincalide recovery and sincalide-related impurities,
ras.evaluated by HPLC.

The’effect of various antioxidants ¢on the stabilization of sincalide was evaluated on
pen-and sealed sincalide formulations over 15 hours. The antioxidants were separately
dded ata concentration of 10 pg/mL to water-reconstituted lyophilized sincalide
rmulationscontaining all formulation ingredients except antioxidant. Spiked and

piked solutions were pooled, subdivided, and either exposed to or protected from air
er:15 hours, Thesincalide andtotal sincalide-related impuritics were monitored by 

eversed-phase HPLC with gradient elution and UV detection at 215 nm to comparethe
flectiveness of the antioxidants.

© As shown in Table 12, the data at these concentrations indicate that benzalkonium
oride and benzethonium chloride had a significant destabilizing effect on sincalide,

hile ascorbic acid, cysteine, glutathione, and sodium sulfate were essentially equivalent
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the ontrol formulation (no antioxidant). Of all the sincalide formulation/antioxidant 

inations examined, the formulationwith 10 jug sodium metabisulfite/mL showed the 

stsincalide potency (98.3%) over8 hours, and the lowest total sincalide-related
urities (1.79%) through 15 hours. Therefore, sodium metabisulfite is a preferred

itioxidant for formulationsofthe invention.

able 12. Effect ofVarious“Antioxidants (10 jig/mL.) on Sincalide Formulation Stability
beg ‘% Sincalide | % Total Sincalide-Related Impurities
Sealed. Open _ Sealed

1,85|1.81

1.76

 
  

 
 
 

 
 
 
 

Antioxidant
(10. ug/L)-
control None)

to 98.0|97.3" 980 98.01 978|L. 75 | 38 2.00|2.01
[98.2|98.1. 98.1 -97.8 |a “98.0 2.20|2.32|98.2| 1.90|1.74 1.85
|98.2| 1.76 |.1.90 1.78

2.21|2.34 2.58 173

23 1.98 12.0|7.36

To optimize the level of sodium metabisulfite in the formulation, lyophilized

 

  
 

  
 
 
 

  
  
 

 
  

  
 

 

 
 
 

4Chloride  
ncalide formtilations were prepared containing four levels of sodium metabisulfite (0,
0,3

ntained under unstressed and stressed (65 °C, 64 hours) storage conditions, and were
 
 
 
 

 
30, atid 60 ug/vial), as sumniarized in Table 13. Samples at each coricentration were

ibscquently assayed by HPLC. The “% sincalide” was determined, and the “% (Met 6)
onosulfoxide”(tg ~19.7 min.) was monitored as an indication of sincalide oxidation.
hedata are preseiited in Table 14.
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Table 13: Sincalide L

complete foirnulation, no sodium metabisulfite _.
complete formulation, 10 j1g sodium metabisulfite/vial
complete formulation, 30 Lig sodium metabisulfite/vial
complete formulation, 60 pg sodium metabisulfite/vial
placebo(nosincalide), 40 ig sodium metabisulfite/vial
complete formulation, no sodium metabisulfite.
complete formulation, 40 pg sodium metabisulfite/vial

yophilized Formulations

 
 

 

  
 
 
 
 

Sodium _
Metabisulfite  

 

  

 -, Stressed
(65°C, 64 h)

> Stressed

(65°C, 64 hb) 

 

7 _ The addition of sodium metabisulfite up to 60 pg/vial improved sincalide recovery   
 
 

 
 
 

 

and inhibited the oxidation ofsincalide to the (Met 6) monosulfoxide derivative under
: stressedconditions. Based onthis data, as there was'no apparent concentration

relationship, 40 ug/vial sodium metabisulfite was selected asthe preferred concentration
forthe final formulation, using 30 uig/vial and 60 pg/vial as lower and upperlimits,
espectively. . | |
~~ Another experiment was conducted under longer-term accelerated storage

conditionsutilizing a sincalide formulation with the optimized concentration (40 pg/vial)
ofsodium metabisulfite to confirm the protectiveefféct on the degradation of sincalide.
" Sincalide lyophilized formulations with and without the antioxidant from the same batch

were heat-stressed at 40°C and 60°C for 6 weeks. Also, formulations without sincalide
from the same batch were heat-stressed at 40°C for 8 months. The results of the HPLC

: analyses for % sincalide and % total impurity ate presented in Table 15.
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able 15. Effect of Sodium Metabisulfite on Heat Stress-Related Impurities
Formulation |’ Sodium Metabisulfite Storage Temp. % %

a

00
50°C

  

 
 
 

The results ofthis longer-term accelerated storage experiment further emphasized
e need for the presence. of the excipient sodiummetabisulfite. Sincalideformulations
ithsodium metabisulfite (40 Lig/vial) protectedagainst sincalide heatstress-related
egradantformation(3.30%),as comparéd without the antioxidant,which exhibited 

everalelevated.sincalide heat stress-related imputities (6. 56%). These impurities were
oiifirmed to be sincalideheat stress-related (tp = 35 to 44 min.), as they were not present
chromatograms ‘of formulations without sincalide. Sodium metabisulfite was chosen

as a.preferred antioxidant and stabilizing agent over ascorbic acid, cysteine, glutathione,
sodium sulfate, benzélkonium chloride, and benzethoniim chloride becauseit provided
‘superior protection in inhibiting the oxidative and heat stress-related degradation of
sincalide. A preferred concentration in1 the lyophilized formulation is 40 ig sodium
metabisulfite/vial or 8 ug/ml. 4in thereconstituted product.

EXAMPLE 5

Selection of Bulking Agent/Tonicity Adjuster

Due to the minute amount of the active pharmaceutical ingredient (APD,sincalide
(5 ug/vial), in the formulations of the invention, the use ofa bulking agent was
‘considered extremely beneficial forproviding tonicity as well as for providing both
structure and supportfor theAPI. Experiments were conducted for the selection and
optimization of bulking agent in the sincalide formulations of.the invention. Criteria for
svaluation were: an efficient lyophilization cycle, a pharmaceutically elegant finished
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duct,enhanced product solubility and usefulness as an excipient for isotonicity in the
onstituted product. Various concentrations of lactose, lactose/sodium chloride and

janbitol were considered, and experimental batches containing these excipients were
valuated iin terms of cake appearance; ostnolality, dissolution rate, and thermal analysis

uding freeze dry microscopy,andelectrical resistance vs. temperature measurements.

xperimental Formulations
Batch A: ingredietits: lactose 375 moval, dibasic sodium phosphate 12.0 mg/vial,

DTPA2.0 mg/vial, monobasi¢ sodium phosphatel?.5 mg/vial , and 0.005 mg/vial
sincalide. 

: Batch Cy. ingredients: mannitol 170 mg/vil, dibasic potassium phosphate 9.0
vial, TWEEN® 220 <0.01 rrig/vial, methionine 4.0 mg/vial, lysine 15.0 mg/vial,
inine 30.0mg/vial, sodium metabisulfite 0.04 mg/vial, sincalide 0.005 mg/vial, and

TPA2.0 mg/vial. . | . | .
Batch Dj: ingredients: lactése 15 Omg/vial, dibasic potassium phosphate 9, 1

g/vial, DTPA 2.0 meg/vial, monobasic sodium phosphate 9.8 mg/vial, and NaCl 21.0

~ Baich Ey:ingredients: lactose 200: mg/vial dibasic sodium phosphate 7.5 meg/vial,
TPA 2.0 mg/vial and NaCl 17mg/vial. -

Batch Fyai Fy: ingredients: mannitol 250 mg/vial, dibasic sodium phosphate 7.5
ghvial, DTPA 2.0 mg/vial and sincalide 0 mg/vial; and

Fo: ingredients: mannitol 206 mg/vial, dibasic sodiumphosphate 7.5
g/vial, |DTPA 2.0 mg/vial and sincalide 0.005 me/vial.

_ Batch Hy»: Hy: ingredients: mannitol 180 mg/vial, dibasic sodium phosphate 6.0

a/vial, sincalide 0 mg/vial, NaCl 5 mg/vial and DTPA 2.0 mg/vial; and
Hy: ingredients: mannitol 150mg/vial, dibasic potassium phosphate

4.+ mg/vial, sincalide 0.005 me/vial, NaCl 10 mg/vial and DTPA 2.0 mg/vial.
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pe 12: 41! ingredients: mannitol 140 mg/vial, dibasic potassium phosphate

| _Appearance: sisal assessment of the freeze-dried plug.
<Osmolality: Determined by vapor pressure osmometry. |
: Dissolution: Dissolution time measuredby visual inspection under an inspection
: light upon reconstitution with 5 mL of water.

Thermal Analysis: |
. A Electrical resistance vs. temperature measurements: Electrical resistance

measured using a proprietary resistance instrument, temperaturemeasured
“using a 32-gauge type T thermocouple.

b. Freeze drying microscopy: Performed using a freezeaaty microscope an
Infinivar microscopeand color camera.

An the. jiitial investigations lactose was used as a bulking agent/tonicity adjuster.
ormulation as listedin table 16 is based ona 3-mL fill volume with a high 

centration of lactose to achieve isotonicity in the reconstituted product. The
nolality forthis formulation uponreconstitution with 5 mL ofwater was ~ 300

40
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able16. Lactose Containing Sincali

  [athe
Bulking Agen) |

Tonicity Adjuster

RawMaterials

 
 
 
 

Lactose ©

  
JibasicSodium Phosphate

Monobasic Sodium Phosphate
= »Pentetic Acid

~. “Sincalide —
  
 
 
 
 

 
 
 
 

 
 
 

 

experimental formulation, Batch A, with alyophilization cycle of 130 hours (= 5.4
howed evidenceofmeltback in the lyophilized cakes andhad reconstitution
 issolu ontimes of= 9 minittes. The high number ofvials with poor cake formation and

I gfreeze diycycle required were attributed to the high concentration of lactose
25 mg/mL)inthe bulk formulation relative to its solubility and the high fill volume (3-

inasmall vial. Ee Oe Sg ce ie
Studies wereundertakento reduce cycle time and improve product

pp arance/solubility by modifying theinitial lactose formulation with the use of an
dditionalexcipient, sodium chloride, thereby reduicing lactoseconcentration and thefill

ume from3to 2-mL.

able 17,Lactose/NaCl Containing Sincalide Formulations (BatchesD; and Ej)  
 

_ Raw Materials - Function | Concentration
Brecy tp <i ee hao  Gng/vial  

 
 

 
 
 

 

 . Lactose Bulking Agent) | 150-200
oo Tonicity Adjuster |  

 
 

 

Dibasic Sodium Phosphate
Monobasic Sodium Phosphate

__Pentetic Acid
__Sodiurn Chloride
-.. Sincalide '

 Buffer.

  
 

 
-Chelator

Tonicity Adjuster 
 

Al

Ma.
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‘Use of NaCl contributed to the isotonicity of the product with osmolality values in
nge of 240 to 270 mOsm/kg, while permitting a reduction in the concentration of
e:Varying the amounts of lactose, sodium chloride and sodium phosphate

reased.the lyophilization cycle from 130 hours to 96 hours, but did not consistently
rove the appearance ‘of the freeze-dried cake.

Thermal arialysis. of two experimental formulations with varying lactose/sodium
hloride ratios ( Table 18) confirm that the relatively long lyophilzation cycles

Se formulations were due to low primary dtying temperatures in the range of -38°C
°C, resultingiin slow sublimation rates at these temperatures. In addition to long

philization cycles, the low primary drying temperatures lead to increased vial-to-vial
ation andan, increased risk ofpoor. plug appearance with associated solubility issues.

able 18.‘Thermal Analsysis of Experimental Lactose/NaC] Formulations
ooo: ‘Lactose/NaCl Freezing Temp. Primary Drying

‘Concentration
~ Gng/vial)

{ D, ]-- 150/21.
fo. Er. | 200/17

Mannitol,a common excipient for freeze-dried pharmaceuticals, was selected next

 

 

evaluation as bulking agent because of the high melting temperature of the
itol/ice eutectic mixture (about -1.5°C) and its tendencyto crystallize from frozen

queoussolutions. Ideally, this leads to shorter primary and secondary dryingtimes,
romoting an efficient freeze-drying cycle anda physically stable, pharmaceutically

sant freeze-dried solid. Several bench-scale batches were prepared, replacing lactose
ith:D-mannitol while maintaining isotonicity with a 2 ml. fill volume, to evaluate the
atanieters of cycle time and primary drying temperature andthe solubility of the solid
ake, -The freeze dry cycle parameters along with lyophilized productreconstitution
mes with a 5 mI. reconstitution volume are shown in Table 19.

42
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Dissolution
Time

(sec)

 
  

or
(mOsm/kg)

Freeze Dry
Cycle Parameters  

 
 Total Cycle 85 hr

Primary drying @ -
34°C

 

| Total Cycle 69 hr
Primary drying @ -

25°C
 

  
 

 

 
 

Mannitol
(206)

Diasaa20).
0 The‘Effect ofMannitol Concentration on Appearance, Solubility and Freeze
cleofSincalide Formulations
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 “Formulation : Osmolality Freeze Dry|Moisture|Appearance/

:precripton Cycle Content DissolutionParameters . ‘Time(sec

Total Solid cake/

Cycle: 36 22 — 66
DDTPA(2.0), | hr (n= 30)
- Sincalide 0) _ 27.br

primary

 
 

 
 
 
 
 

 

 
 
   
 
 Solid cake/

11-31
(n= 30)

 
  

 
 
 
 

 
 

 

 
 

Total
Cycle: 59

ae bke

Solid cake/
21-69

(a=5)

 
  
 

 
 

 
 
 
 

 

 
 

50 hr

Methiotine primary
**(4.0), @ -22°C

Lysine
" (60.0),
DTPA (2.0), 
 » Sincalide 
 
 
 

Mannitol . Solid cake/

(170) le: : 8-15
(n=5)

 
 
 
 ‘Methionine

- 44.0),
Lysine
(30.0),
DTPA (2.0),
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Additional optimization studies designed to enhance the long term stability of
alide’resulted iinapreferred sincalide. formulation of 170 mg of D-mannitol/vial with

di tional excipients (in mgy/vial): TWEEN®20 (0.04), KyHPO,(8.5), methionine
ysine (15.0), arginine (30.0), DTPA (2.0), and sodium metabisulfite (0.04), The
ality of this optimized forimulation was approximatély 300 mOsm/kg when
stitutedwith 5 mL ofwater. Thermal analysis of this formulation using freeze-dry 

c scopy and electrical resistancevs. temperature measurements, indicated an upper
t fo productprimary meas temperature of -13°C to-15°C to achieve acceptable

To confirmallfindings,‘three scale-up pilot fateh,.3» ofafreferred sincalide
ation,ina fil volume of9 mL/vial,were‘prepared and freeze dried in full-scale

iction drieis to prove process transferability from development equipment to
oductionequipment. The drying cycle for these batches incorporated a primary drying

emperatureof -12°C+3°C andan overall cycle time of 53-61 hours (Table 21).
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ble 21. Operating |Parameters and Final Product Performanceof Scale-up Pilot Batches
prepared with Mannitol as a Bulking Agent

Ly 0philization :
 
 
 
  
 

 

 
  
 

 
 

Dissolution

Time(sec)

Moisture

Content %)

Solid cake
"Solid cake

TP Soldcake0
"The data from these studies support the selection of matinitol as a particularly

Plug
Appearance  

  
  
 

  
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 

 

ried bulking agent, preferably iin ani amount of about. 170 mg/vial. Using this -
concentration, the freeze ‘dry cycleiis 53-61 hours when filled as a 2-ml. fill. The finished

roductiisa‘pharmaceutically elegant, solid white cake, which is reconstituted within one 

minute using 5 mL. of water, resultingiina: solutionwith an osmolality of~ 300
nOsm/Kg. .

EXAMPLE6

fféetofAmino Acids on Sincalide Fora
During formulation studies it was observed that both @éxposure to air and

yophilization were areas of concern for scale:“up manufacturing due to reduced potency
of sincalide in the formulation. The reduced potency was a restilt of surface

orptionn/denaturation resulting from exposure of sincalide to air, and yielding
egradants via oxidation. Exposure of sincalide formulations to thermal stress during

yophilization dlso resultediin degradation and reduced recovery ofsincalide.
Experiments ‘were conductedto evaluate several amino acids aspotential

tabilizers of sincalide, including the non-polar(hydrophobic) methionitie residue,
aspartic acid and glutamic acid, the polar glycine and cysteine rosidites, and the basic
ysine and arginine amino acids.
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_ Except as otherwise indicated, the formulations used in this example for testing

efficacy ofvarious atriiné acids contained the following ingredients (bulk): 75.0
/miL mannitol; 3.25 ig/ml. KH;PO« 1.0 mg/mL. KHPO, 1.0 mg/mL pentetic acid
TPA); 5.0 mg/mL NaCl; and the active peptide, sincalide (0.0025 mg/mL). Initially,
non-polar amino acid L-methionine was evaluated for the reformulation since
hionine residues can act as endogenousantioxidants, or as scavengers by reacting
‘hydroxyl free radicals and other reactive oxygen species. Thus, methionine could

rove ‘the processing stability of sincalide formulations by prov.iding a protectant or
oxidant effect for sincalide atid being preferentially oxidized. Table 22 below

mrnatizes the results obtained during exposure of experimental formulations to air
nvatious arhounts of L-meihionine were added toa formulation’containing mannitol,

ium chloride, potassium phosphaté, and pentetic acid. For these experiments, liquid
r ulationsin open and closed vials were used to simulate processing of the product.

orformulation in open vials, the recovery of sincalide was improved approximately
0% and the concentrationof sincalide-related impurities decreasedas the level of 

ethionine was increased from 0.0 to 2.0 mg/mL in the bulk formulation.

 le22. Evaluation of Methionine :asa Processing Stabilizer for Bulk Formulations -
pen vs Closed Vials. ‘

 

  
 

 

    
| LeMethionine

(mfmt. Bulk)|Sincatide Recovery Related Impurities
) (%) |
Open Closed | Open Closed

OSS 9ST «SOOT
0.50 64.7. | 94.8 19.3 0.8
0.025 357 _ 7 939|35.9 1.0
0.00 39 1957 15.7 ES
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_ For comparisonto the non-polar amino acid methionineas a potential processing

bilizer, polar aminoacids such as glycine and cysteine were also evaluated.
rmulations containing these amino acids were exposed to air in open vials and

compared to product in closed vials. _ The efficacy of these amino acids, in terms of
lide recovery andsincalide-related impurities, was compared to the improvements

previously observedfor the liquid formulation in the presence of methionine. Table 23
ents the sincalide recoveries for experimental formulations containing variable
entrations ofmethionine, cysteineor glycine.

23. Comparison ofifeghisnie: Glycineandd Cysisins asaang Stabilizers for
kFormulations-‘Open vs. ClosedVials

AminoAcid
(mg/L. Bulk) Sincalide Recovery Related Impurities

Saidaoe

aseTemefoto 
 

EeMethionine oo
L-Methionine™ 

|} None --

L-Glycine °

Results demonstrated that addition ofeither cysteine or glycine to a bulk

 

 

ulation containingmannitol, potassium phosphate, sodium chloride and pentetic acid
Show a significant effectin cither reduced levels of sincalide impurities or

oved recovery ofsincalide when formulations were exposedto air in openvials.
Lysine, a basic aminoacid, was the next aminoacid evaluated for use in sincalide
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Qmg/mL methionine, 0.0025 mg/ml. sincalide) were prepared to contain varying
acentrations of lysine and evaluated for sincalide recovery.

ble24. Evaluation of Lysinie as a Stabilizer in Sincalide Reconstituted Formulations
 

 
Sincalide Recovery (%) 

 
 

DL-Lysine :

gimL Bulk)|1 Week 3 Weeks | 5 Weeks
, 5c|40°C 5°C sc | 40°C

 

 
 
 
 

99.6

981 [95a| 936
73. 1970 (943
56.6 95.0. 95S

 

 
 
 

 
 
 
 

   
 
 NA =Not Applicable 
 
 
 
 
 
 
 
 
 
 
 
 

 

, After accelerated storage, lyophilized formulations containing lysine resulted in
significantly improvedrecoveries of sincalide compared to a lyophilized control
formulation without lysine. Formulations containing lysine resultediin 50% and 75%

provements in sincalide recovery after 3 and 5 weeks storage at40°C, respectively,
jonstrating that lysine, contributed to thestability of lyophilized forrmlations when

) jected to‘thermal stress. .
: The improved sincailide rrecoveries observediin thepresence ofmethionine and.

lysinesuggested that other amino acids might also be suitable as bulk additives iin the
formulation. Therefore, formulation stiidies continuedwith the evaluation of two
idic amino acids, aspaitic acid and glutamic acid. Table 25 presents sincalide

veries for experimental formulations (85.0 mg/mL mannitol, 0.005 mg/mL TWEEN®
,2,75. mg/mL KH2PO,, 1.0 mg/mL DTPA, 2.0 mg/mL methionine, 0.0025 mg/mL
1calide) containing the following amountsofeither lysine, aspartic acid or glutamic
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25 Comparison ofLysine, Aspartic Acid and Glutamic Acid as Stabilizers in
 

 

 

Gioalide Recovery (%)

uD 30 Days

08.4
~ 196.3

EaLaas1
a
betle

Amino Acid

(mg/mL)

 
   
 
 

  
    
  

 
 

 
beEatrations of‘icin arginine,ora cecubiantion of lysine and HeirHe and evaluated

calide:recovery (Table 26).
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1 week @ 40°C

 

 

 

 

   
=Not Apple ND=“NotDetermined

Results confirmed that after jpephiitatonand siressing for 64 hours @ 65°C,
roximately 50-70% improvement insincalide recovery was observed for formulations

‘containing lysine, arginine, ora combination of the two. Formulations containing both 

e andarginine exhibited the highest sincalide recovery values, indicating that the
ombinationof thesetwo amino acids provided a particularly stabilizing effect under

stressed storageconditions. Themid-point combination of 7.5 mg/mL oflysine and
0 nig/mL,of arginine afforded suitable protection for the lyophilized and heat-stressed_

 duct,resulting iin sincalide recoveries of 795%.
Methionine, lysine and arginine are pretend ovet polar aminoacids such as

glycine and cysteine and acidic aminoacids such as aspartic acid and glutamicacid for
$ stabilizers in the sincalide formulations of the invention. Methionine improved the

Si

Oy
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sessing stability of the formulation, resulting in improved recovery ofsincalide, and
the combination of lysine andarginine contributedto the stability of the product during

| hilization and heat-stressing, also resultingiin improved recovery ofsincalide.
-ferred concentrations in lyophilized formulations of the invention are: methionine (4.0
vial), lysine (15.0 nig/vial) and arginine(30.0 mg/vial).

a ; EXAMPLE 7
constituted Shelf-life Studies

In-Vial Post-Reconstitution Stability.
.Experiments were performed to determine. thepost-teconstitution stability of

incalideiin terms of appearance, solubility, particulate matter, color, pH, sincalide assay,
sulfatedsincalide assayand other sincalide-relatedimpurities through 8 hours at
iene‘temperature, Lyophilized:vials fromthree: 105-L scale-upPilot batches of

easalideformulationswere reconstituted with 5.0 mL ofpurified water.
Testingwas conducted at 0, 2 4, 6,and 8 hours post-reconstitution for appearance,

olubility, particulatematter, coloi,and pH. Testing was conducted on duplicate vials at
4,and 8 hours. post-reconstitution ‘for ‘sincalide assay, desulfated sincalide assay and

the sincalide-relatedimpurities using reversed-phase HPLC with gradient elution and
detection at 21 51nm.

 

_ The test results for appearance, schubility patamatter, color, and pH
erformed at 0, 2, 4, 6, and 8 hours Boat:-reconstitutionforthethree sincalide formulation

‘parations are shown in Table 27.
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able27. Post Reconstitution Test Results. ‘

(br) |. | -(sec.) __Matter - |. _._|meter

0 |. + Clear | Complies | Colorless|7.2a eames—fess [1
4 ; -1. 20

 
 

 

   
aemeroa7aNo

 

   
   

 
 Complies 72

Colorless | 7.2
Colorless V2

2 Clear 208 lies | Colorless_|7.1—|

[6|Clear |~ 20 | Complies|Colorless|7.1_|
mpl 71 .

 

    
 

 

 
 
 

 

     Complies.

 
 

 

  
rs|Clear[20]Complies|Colorless7.1

 

Colorlessos

71ar |20|Complies[Colorless|7.1|7.0__|

  
 
 
 

 

-For the three prepenitions examined (referred to herein as preparations A, B, and
:), no-changes were observed in the parameters tested and all results were within
ecifications throughthe 8-hour testing period (85 mg/mL mannitol; 2.5 x 10°
gimLTWEEN?®20; 4.5 mg/miL KH,PO4; 1.0 mg/mLDTPA, 0.02mg/mL sodium
tabisulfite,2.0 fg/hL methioning, 7.5mg/mL lysine, 15.0 mg/mL arginine, 0.0025

‘mg/ml, sincalide (Bulk formulation). The HPLCtest results for sincalide assay,
 

ulfated sincalide assayandother sincalide-related impurities performed at 0, 4, and 8
ours post-reconstitution for the three formulation preparations are shown in Table 28.
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Sinicalide Desulfated Sincalide Sincalide Related

 
  
 

 

(1g/vial) (whw % sincalide) Impurities
2 (% Impurity Index)

4,99, 4.98 - 0.32, 0.33 1.41, 1.32
4.99, 4.97 0.32, 0.36 1.40, 1.35 

4.97, 4.97 0.35, 0.39 "1.40, 1.34
“5.04, 5.04 0.28, 0.27 - 4,29,1.37
"5.04, 5.03 0.30; 0.29 130, 1.39 |
5,03, 5.01 0.31, 0.31. 1.44,1.41-

“4.97: 4.94 0.36,0.36 1.48, 1.33
1.41, 1.37

146, 1.41

     

  
  

 

 
   

  
 
 

  
  

 
 
 
 
 
 
 
 

 
 
 

 
 

 
 
 

 

 
 

  
 All restilts were within specifications. The sincalide potency was unchanged over

ne. ‘The desulfated sincalide and othet sincalide-related impurities show onlyrelatively
nor increases which are insignificant withrespect to their individual specifications of
anid 5%, respectively. The study shows that the initial test values of reconstituted
calide formulationsare representative of results obtained throughout the 8-hour shelf 

ofreconstittited product. The data provided demonstrate the post-reconstitution
stability of the formulation and support a post-reconstitution shelf-life of 8 hours under
mbient conditions.

- Post-Reconstitution Dilution Study |
An experimentwas performedto determinethestability of sincalide formulations

the’ praserit invention that have been reconstituted and diluted.
~-Duplicate vials fromthree 105-L batchesofsincalide formulationsofthe

eution were reconstituted with 5 mL water. Vial contents were quantitatively

nsferred (using Sodium Chloride Injection USPto rinse) to 100-mL volumetric flasks
2 up to 8.4 mLof the formulations were diluted to volume (100mL) with Sodium

rideTijection USP. Sitcalide potency, pH and visual appearance were tested 1-hour
Stpreparation. The results of the testing are presented in Table 29. 
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ible 29.Results for Sincalide Formulations to 100 mL With 0.9% Saline at 1 Hour
Post-Reconstitution ;

  
 

Sincalide 
 
 
 
 

pH Appearance Color Particulate

 
 

  
  

 

 
 

 

 

 

 
 

 
 

 

 
 

 
   

   
 

 

   

 
Potency Matter

; z (jug/vial)

: : i é Clear Colorless|Free ofparticles
ot : B 6.9 Clear Colorless|Free of particles
B _ Pa 8 6.9 Clear Colorless|Free ofparticles_ 4: 6.8 | Clear Colorless|Free ofparticles
Cg : 6.9 ~ Clear Colorless | Free ofparticles  
 

 
 

 

Colorless|Free ofparticles

 
 

« Std, Dev. 3" |: 01.
fidence Interval| 4.8 ~5.1

m .95 and 5 deg. ee

 
 

 

 
 

  
ial contents further. diluted to 100 mL) measured 1-hour post reconstitution were within

  
 
 
 
 

he product specificationsfor the reconstituted product(vial reconstituted with 5 mL

: EXAMPLE 8

incalide Specific Assay using HPLC

_ An HPLC method was developed and validated for the determination ofsincalide
otenicy, quantitation of desulfated sincalide impurity and determination of a sincalide-
lated irnpurity index inKINEVAC®. The methodis suitable for determining the
constituted stability of KINEVAC® when reconstituted as per the product package
ert, Therevered phase method employs a Cig (5 jum, 300 A) column, stepwise
tient elution with mobile phase components consisting of0.15% trifluoroacetic acid

water (solvent A) and 0.125% trifluoroacetic acid in acetonitrile (solvent B), and UV
detection at 215 nm.
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Claims

SEO ¢ 

: A stabilized, physiologically acceptable formulation of sincalide comprising:
. (a) an effective amountofsinealide,

©) at least onestabilizer,
(c)a surfactant/solubilizer
(dja chelator, m |

| (c) a bulking agent/tonicity adjuster, and
“(O abuffe|

‘The forniulation ofclaim 1 having a pH from 6.0 to 8.0.

“The formulation ofclaim 1, wherein saidbuffer is selected from the group
‘consisting of phosphoricacid, phosphate; citric acid, citrate, sulfosalicylate, acetic
acid, acetate, methyl boronic acid, boronate, disodium succinate hexahydrate, one

- or more amino acids, lactic acid, lactate, maleicacid, maleate, potassium
chloride, benzoicacid, sodium benzoate, carbonic acid, catbonate, bicarbonate,

boric acid, borate, sodium chloride, siiceinic acid, succinate, tartaric acid, tartrate,
tris-(hydroxyimethyl)aininomethane, and biological buffers.

The formulationof claim 1, wherein said bufferis a phosphate buffer.—oo

The formulation of claim 4, wherein said biifféris dibasic potassium phosphate.

The formulation of claim 1, wherein said surfactant/solubilizeris selected from the
group consisting of anionicsurfactants, pluronics, poloxamers, SDS, Triton-100,

- polysorbates, propylene glycol, PEG and similar compounds, Brij58

: Spolyoxyethylene)20 cetyl ether, cremophor EL,cetyl trimethylammonium
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’ bromide (CTAB), dimethylacetamide (DMA), NP 40 (Nonidet P-40), and N-

methyl-2-pyrrolidone (Pharmasolve), and aminoacids.

The formulation of claim 1, wherein said surfactant is a nonionic surfactant.
oe

_ The formulation ofclaim 7, wherein said nonionic surfactant is a polysorbate.

 The formulationofclaim 7, wherein said nonionic surfactant is polysorbate 20 or
a a

Theformulation of claim13,wherein said stabilizers comprise L-arginine
onohydrochloride, L-methionine, L-lysine monohydrochloride, and sodium

metabisulfite,

: formulation of claim1,wh1,‘wherein said bulking agent/tonicity adjuster is
selected from the‘group consisting ofmannitol, amino acids, lactose, potassium

oride, sodium chloride, maltose, sucrose, PEG’s,trehalose, raffinose, dextrose,
dextrins, dextran, galacturonic acid, Ficoll, and polyvinylpyrrolidone (PVP).

58
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| 6, The formulation of claim 15, wherein said bulking agent/tonicity adjuster is D-

———
mannitol.

7. The formulation of claim 1, wherein Said chelatoris pentetic acid (DTPA).

8. The formulation ofclaim 17, wherein said chelator is pentetic acid, said surfactantoe

is polysorbate 20, said bufferjis dibasic potassium phosphate, and said bulking
“agent/tonicity adjusterjis D-mannitol.

9. The formulation of slate 1, wherein said foriiulation is suitable for parenteral
administration.

0.A stabilized, physiologically acceptable formulation of sincalide comprising:
). about 0,0008-0.0012 mg/mL,sincalide,
b) about’20 to 50mg/mL mannitol,

about 2to7 mg/mL arginine,
d) about0,2 1to 1 mg/mL methionine, *,

about.2 to 30.mg/mL lysine,
f) ‘about0.002 to 0.012 mg/mL sodium metabisulfite,
g) about 0.000001 to 0,003 mg/mL, polysorbate 20,
) about 0.1 to 3 mo/ml,pentetic acid (DTPA), and»

bouti to 1.8 mg/mL dibasic potassium phosphate. >
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22. The methodofclaim 21, wherein said formulation has a pH from 6.0to 8.0.

23. The method of claim21-wherein said bufferis selected from the group consisting
ofphosphoric acid, phosphate,citticacid,citrate, stiltbeiiicylate: acetic acid,
acetate, methyl boronic acid, boronate, disodium succinate hexahydrate, one or
more amino acids, lactic acid, lactate, maleic acid, maleate, potassium chloride,
benzoic acid, sodiumbenzoate, carbonic acid, carbonate, bicarbonate, boric acid,
borate, sodium chloride, succinic acid, succinate, tartatic acid, tartrate, tris-
(hydroxymethyl)aminomethane, and biological buffers.

= 24, The methodofclaim21, wherein said buffer is a phosphate buffer.——T

| 25.The miéthod of claim 24,.wherein said bufferis dibasic potassium phosphate.

26. The method of elaint 2), wherein saad surfactantsolubilizeiis selected from the
group consisting ofies surfactants, pluronies, poloxanirs; SDS, Triton-100,
polysorbates, propylene glycol, PEG and similar compounds, Brij$8
Spoly(oxyethylene)20 cetyl ether, cremophor EL,cetyl trimethylammonium
bromide(CTAB), dimethylacetamide (DMA), NP 40(Nonidet P-40), and N-
methyl-2-pyrrolidone (Pharmasolve),and aminoacids:

27. Themethod of claim 21, wherein said surfactantis a nonionic surfactant.

28. The methodofclaim 27; wherein said nonionic surfactant is a polysorbate.ny.
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29, The method of claim 28, wherein said nonionic surfactant is polysorbate 20 or

polysorbate 80.9~~

 

 
 
 
 

30. The method ofclaim 21, whereinsaidstabilizer is selected from the group
: . *. S * . oe “ : =e : ..

consisting of antioxidants and aminoacids.

“631. The methodofclaim30,wherein saidstabilizer is an antioxidant.

32. Themethod ofclaim 30, whereinsaidstabilizer is sodium metabisulfite.

33. The method ofclaim 21, wherein said method further comprises mixinga plurality
of stabilizers. men

1

34. The method of claim333;whereinsaid stabilizerscomprise L-arginine
monohydrochloride, L-methionine, L-lysine monohydrochloride, and sodium
metabisulfite. -

"35, ‘The methodofclair 2 1, wherein said bulking agent/tonicity adjuster is selected
from the group consisting ofmannitol,amino acids, lactose, potassium chloride,

sodium chioride, maltose, sucrose, PEG’s, trehalose, raffinose, dextrose,
cyelodentrins, dextran, ean acid, Ficoll, and palyrinylpymeolicene (PVP).

36. The method of claim 35, wherein said bulking agent/tonicity adjuster is D-; um 2°,wi

Mannitol.
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37. The method of claim 21, wherein said chelator is pentetic acid (DTPA).—

38. The method of claiin 37, ‘wherein said chelator is pentetic acid, said surfactant is

polysorbate 20, said buffer is dibasic potassium phosphate, and said bulking

agent/tonicity adjuster is D-mannitol.

39. The method ofclaim 21, wherein said fottnulation comprises about 0.0008 to

0.0012 mg/mL sincalide: about 20 to 50 mg/mL mannitol, about 2 to 7 mg/mL
~ arginine; about 0.2 to 1mg/mL methionine: about 2 to 30 mg/mL lysine; about

0.002 to 0.012 mg/mL sodium metabisulfite; about 0.000001 to 0.003 mg/mL
polysorbate 20, about 0.1 to 3.0 mg/mL pentetic acid (DTPA); and about1.1 to 1.8
mg/mL dibasic potassium phosphate.

40.4 kit, coniprising: - ~

(i) a powdermixture comprising
‘(a) sincalide,
(b) at least onestabilizer,
(c)a surfactant,
(d) a chelator, _

(e) a bulking agent/tonicity adjuster, and
- @ a buffer,
(ii) a cofttainer to hold saidpowder mixture; and

» Gii) optionally, a physiologically acceptable fluid.

41. Thekit of claim 40, wherein said bufferis selected from the group consisting of
To. , . — fy leo - eo . : : :
- phosphoric acid, phosphate,citric acid, citrate, sulfosalicylate, acetic acid, acetate,

methyl boronic acid, boronate, disodium sticcinate hexahydrate, one or more

62
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amino acids, lactic acid, lactate, maleic acid, maleate, potassium chloride,
benzoic acid, sodium benzoate, carbonic acid, carbonate, bicarbonate, boric acid,

~ borate, sodium chloride, succinic acid, succinate, tartaric acid, tartrate, tris-

(hydroxymethyl)aminomethane, andbiological buffers. 
 
 

 
 
 
 
 

 

 

2. The kit of claim 40, wherein said buffer is a phosphate buffer.——

3. Thekit of claim 40, wherein said buffer is dibasic potassium phosphate.

44, The kit of claim 40, whereinsaid surfactantiis selected from the group consisting
of anionic within, pluronics, poloxamers, SDS,Triton-100, polysorbates,

a propylene glycol, PEG and similarcompounds, Brij 58 9poly(oxyethylene)20 cetyl
“ether, cremophor EL,cetyl trimethylammonium bromide (CTAB),

8 dimethylacetamide (DMA), NP 40 (Nonideteaand N-methyl-2-pyrrolidone
(Pharmasolve),and amino acids.

45, Thekitof claim 40, wherein said surfactant is a nonionic surfactant.er

46. Thekit of claim 45, wherein said nonionic surfactant is a polysorbate. ~

47, Thekitof claim 46, wherein said nonionic surfactantis polysorbate 20 or
polysorbate 80.

- 48.Thekit ofclaim 40; wherein said stabilizer is selected from the group consisting of
"antioxidants and amino acids.

49. The kit of claim 48, wherein saidstabilizer is an antioxidant.——a 7
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50. The kit of claim 49, wherein said stabilizer is sodium metabisulfite.——T

51. The kitof claim40,wherein said powder mixture comprises a plurality of
stabilizers.

52. The kit ofclaim151,wherein said stabilizers comprise L-arginine
monohydrochloride, L-methionine, L-lysine monohydrochloride, and sodium
metabisulfte.

53. The kit of claim 40, wherein said bulking agent/tonicity adjuster is selected from
the group consisting ofmannitol, amino acids, lactose, potassium chloride, sodium
chloride, maltose, sucrose, PEG’s,trehalose, raffinose, dextrose, cyclodextrins,
dextran, galacturonic acid, Ficoll, and polyvinylpyrrolidone (PVP).

54. The kitof claim40, wherein said chelator is pentetic acid (DTPA).

55, Thekit of claim 40, whereiti said container is a vial.

: 56. A method for treating or preventing a medical condition associatedwith total
parenteral nutrition (TPN), said method comprising administering to a patient
receiving TPN an effective amount ofa sincalideformulation, said formulation
comprising:(a) sincalide, (b) at least onestabilizer, (c) a surfactant, (d) a chelator,
(e) a bulking agent/tonicity adjuster, and (f) a buffer.

-57.Themethodofclaim 56, wherein said medical condition is TPN-associated
cholestatis.

~ 58. The method ofclaim 56, wherein said formulation is administered by injection.eee ;
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4, The method of claim 56, wherein said formulation has a pH from 6.0 to 8.0.TO .

4, The method of claim 56, wherein said buffer is selected from the group consisting
ofphosphoric acid, phosphate, citric acid, citrate, sulfosalicylate, acetic acid,

acetate, methyl boronic acid, boronate, disodium succinate hexahydrate, one or
more aminoacids, lactic acid, lactate, maleic acid, maleate; potassium chloride,

benzoic acid, sodium benzoate, carbonic acid, carbonate; bicarbonate, boric acid,
borate, sodium chloride, succinic acid, succinate, tartaric acid, tartrate, tris-

: (hydroxymethyl)aminomethane, and biological buffers.

.The method ofclaim 56, wherein said buffer is a phosphate buffer.

The methodofclaim 61, whetein said buffer is dibasic potassium phosphate.
— i

The method of claim56, wherein said surfactantis selected from the group
consisting of anionic-stfTgbtants, pluronics, poloxamers, SDS,Triton-100,
polysorbates, propylene glycol, PEG and similar compounds, Brij58
Spoly(oxyethylene)20 cetyl ether, cremophorEL, cetyl trimethylammonium

~. bromide (CTAB), dimethylacetamide (DMA), NP 40 (Nonidet P-40), and N-
methyl-2-pyrrolidone (Pharmasolve),and aminoacids.

#4. The methodof claim156, whereinsaid surfactant is a nonionic surfactant.a

»The method of claim 64, wherein said nonionic surfactant is a polysorbate.
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6. Themethod of claim 65, wherein said nonionic surfactant is polysorbate 20 or

70. Thé method of claim 56, Whereinsaid method comprises mixing a plurality of
-stabilizers.

71:The method ofclaim:69,wherein gaid stabilizers compriseL-arginine
_ monohydrochloride, L-methionine, L-lysine monohydrochloride, and sodium
metabisulfite..

72, ‘The method of claim 56,wherein said bulking agentitonicity adjuster is selected
: from the group consisting ofmannitol, amino acids, lactose, potassium chloride,
‘sodium chloride, maltose, sucrose, PEG’s, trehalose, raffinose, dextrose,

- cyclodextrins, dextran, galacturonic acid, Ficoll, and polyvinylpyrrolidone (PVP).

; 73. The methodofclaim 72, wherein said bulking agent/tonicity adjuster is D-
mannitol.
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4,The method of claim 56 wherein said chelator is pentetic acid (DTPA).

7.‘The method ofclaim 744 wherein said chelator is pentetic acid, said surfactant is
_ polysorbate 20, said-buffer iis‘dibasic potassium phosphate, and said bulking
L agent/tonicity adjuster is D-mannitol.

é“The mettiod of.claim 56,‘wherein said formulation comprises shoat 0.0008 to
0. 0012 mg/mL, sinealide;“about 20 to 50 mg/mL D-mannitol, about 2 to 7 mg/mL

“L-arginine;,about 0.2 to 1 mg/ml. L-methionine; about 2 to 30mg/mL L-lysine;
about 0.002 to 0.012mg/mLsodhich metabisulfite; about0.000001, to 0.003

‘ing/mL.polysorbate 20,about 0.1 to 3 mg/mL pentetic acid (DTPA); and about1.1
to 18‘mg/mL dibasic potassium phosphate.

d, wiatiad foriimaging the hepatobiliary system of afase said method
“-comprising:
‘ (a) administering a hepatobiliary iimaging agent to said subject;

~~ (b) beforeor afterstep (@), administering toa subjecta sincalide formulation
comprising: (i):sincalide,(ii) at least one stabilizer,(iii) a surfactant, (iv) a
chelator, (v)a bulking agent/tonicity adjuster, and(vi) a buffer; and

(c) detecting said iimaging agent in saidsubject with a detection device.

78, The‘nethod ofclaim77, wherein said soumelide formulation iis administered by
injection.

‘79. The method of clair?mm77; wherein said sincalideFeruniiatinadis administered to said
subject bemore administration of said hepatobiliary iimaging agent.
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81.The method ofclaim77, wherein said hepatobiliary imaging agentis a°"Tc-IDA
(Iminodiacetic acid) analog.

82. The method of claim 77,wherein said hepatobiliary imaging agent is *"Tc-

:—
83.The method of claim77;\7; wherein ga inethod further comprises, after

“administration ofsaidsinsincalide formulation, measuring said the gallbladder
“ejection fraction (GBEF) ofsaid subject.

84. The methodofsaa7wherein said detection device scans the body of said
“subject for tadioactivity.

85. The method ofclaim 84, wherein said detection device is a gamma camera.
: a

86. The method ofclaim 77, wherein said formulation has a pH from 6.0 to8.0.
——

87. The methodofclaim77,wherein said buffer is selected from the groupconsisting
” ofphosphoric acid, phosphate,citric acid, citrate, sulfosalicylate, acetic acid,

acetate, methyl boronic acid, boronate, disodium succinate hexahydrate, one or

more aminoacids, lactic acid, lactate, maleic acid, maleate, potassium chloride,
benzoic acid, sodium benzoate, carbonic acid, carbonate, bicarbonate, boric acid,
borate, Salen chloride, succinic acid, succinate, tartaric acid, tartrate, tris-

’ (hydroxymethyljaminomethane, and biological buffers.

68

C4

-75-



-76-  
 

 
 
 

 
 

88. The methodof claim 77, wherein said buffer is a phosphate buffer.

. consisting of anionic surfactants, pluronics, poloxamers, SDS,Triton-100, 

; polysorbates, propylene glycol, PEG andsimilar compounds, Brij58
9poly(oxyethylenie)20 cetyl ether,‘cremophor EL, cetyl trimethylammonium
bromide (CTAB), dimethylacetamide (DMA), NP 40 (Nonidet P-40), and N-

2 “methyl-2-pyrrolidone (Pharmasolve),and amino acids.

91. The method of claim 77, wherein said surfactant is a nonionic surfactant.

——’

92. Themethodof claim 91, wherein said nonionic surfactant jsa polysorbate.

93. The method ofclaim 92, whereinsaidnonionic surfactant is polysorbate 20 or
-polysorbate 80.=—~

consisting of antioxidants wieaminoacids.

95.The method of claim 94, wherein said stabilizer is an antioxidant.
———

“96. The method of claitn 95,wherein said stabilizer is sodium metabisulfite.

69
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stabilizers. 
 
 
 

8. The method ofclaim 97, wherein said stabilizers comprise L-arginine

imonohydrochloride, L-methionine, Lelysine monohydrochloride, and sodium
-metabisulfite.

99. The methodofclaim 77, whereinsaid bulking agent/tonicity adjusteris selected_—T
from the group consisting ofmannitol, amino acids, lactose,potassium chloride,
sodium chloride, maltose, sucrose, PEG’s, trehalose, raffinose, dextrose,

. cyclodextrins, dextran, galacturonic acid, Ficoll, and polyvinylpyrrolidone (PVP).

100. The method af claim 77, wherein said bulking agent/tonicity adjuster is D-——

-mannitol.

101: . The method of claim77,wherein said chelator is pentetic acid (DTPA).

02. Themotiod of claim 101; wherein said chelator is pentetic acid, said
z ; surfactantis polysorbate 20;saidd buffer is dibasic potassium phosphate, and said

bulking agent/tonicity adjuster is D-mannitol.

“103. ‘The method of claim 77,wherein said formulation comprises about 0.0008
“to 0.0012 mg/mL sincalide; about 20 to 50 mg/mL D-mannitol, about 2 to 7

mg/mL L-arginine; about 0.2 to 1 mg/mL L-methionine; about 2 to 30 mg/mL L-

70
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lysine; about 0.002 to 0.012 mg/mL Sodium metabisulfite; about 0.000001 to

0.003 mg/mL polysorbate 20; about 0.1 to3 mg/mL pentetic acid (DTPA); and

about 1.1 to 1.8 mg/mL dibasic potassium phosphate. A
104. A methodfor imaging the hepatobiliary system of a subject, said method

comprising:

a) administering to a stibject a sincalide formulation comprising:(i) sincalide,(ii)

at least one stabilizer, (iii) a surfactant, (iv) a chelator, (v) a bulking
agent/tonicity adjuster; and(vi) a buffer; and

b) scanning the subject using a diagnostic imaging modality.

105. The method of claim 104 wherein said iimaging modality is selected fromeet

the group consisting ofmagnetic resonance imaging, scintigraphic inimaging and
ultrasoundiimaging. | FS

106. A stabilized,physiologically acceptable formulation of sincalide
comprising:

(a) about 0.00ootniin. sincalide;
(b) about 34 mg/mL D-mannitol;
(c) about 6 mg/mL L-arginine;
(d) about 0.8 mg/mL L-methionine;

(e) about3 mg/mL L-lysine;
(f) about.0.008 mg/mL sodium metabisulfite;
(g) less than about 0.01 mg/mL polysorbate 20;
(h) about 0.4.mg/mL pentetic acid; and
(i) about 1.8 mg/mL dibasic potassium phosphate.

107. The kit of claim 40 comprising:

a) about 0.005 mg sincalide;
b

Cc

about 100 to 250 mg mannitol; _
about 0.000005to 0.015 mg polysorbate 20;Ss

‘Th
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d) about 2 mg pentetic acid (DTPA):
e) about 0.01 to 0.06 mg sodium metabisulfite;

f) about 5.4 to 12 mg potassium phosphate (dibasic);
g) about 1 to 5 mg methionine;

h) about 10 to 60 mg lysine; and
i) about 10 to 35 mgarginine.

A kit comprising: Ky
a) about 0.005 mg sincalide;
b) about 170 mg D-mannitol;
c) less thanabout 0.01 mg polysorbate 20;
d) about 2 mgDTPA; :
e) about 0.04 mg sodium metabisulfite;

f) about 9mg potassiumphosphate(dibasic);
g) about 4 mg L-methionine;
h) about 15 mg L-lysine monohydrochloride; and
i) about 30 mg L-arginine monohydrochloride.

72
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SINCALIDE FORMULATIONS A 

ABSTRACT

 

 
The invention features sincalide formulations that include an effective amount of

sincalide, a bulking agent/tonicity tiation: a stabilizer, a surfactant, a chelator, anda
buffer. The invention also features kits and methods for preparing improvedsincalide
formulations,as well as methodsfor treating, preventing, and diagnosing gall bladder-
related disorders using sincalide formulations.
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PATENT

ATTORNEY DOCKETNO:50203/017001

COMBINED DECLARATION AND POWER OF ATTORNEY

As a below namedinventor, | hereby declare that: ‘i

Myresidence,postoffice address and citizenship are as stated below next to my name. -

1 believe | am the original, first and sole inventor (if only one nameis listed below) or an original, first and
joint inventor(if plural namesarelisted below) of the subject matter which is claimed and for which a
patentis sought on the invention entitled SINCALIDE FORMULATIONS,the specification of which

® is attached hereto.. a
O wasfiled on = as Application Serial No.

and was, amended on: a _.
Ci-was described and claimed in PCT International Application No. __

filed on ___ : and as amended under PCTArticle 19 on

4 hereby state that | have reviewed and understandthe contents of the above-identified specification,
including the claims, as amended by any amendmentreferred ta above. :

| acknowledge the duty to discloseall information | know to be material to patentability in accordance
with Title 37, Code of Federal Regulations, § 1.56,

 

_ :-FOREIGN PRIORITYRIGHTS:| hereby claim foreign priority benefits underTitle 35, UnitedStates
Code,§ 119 of anyforeign application(s) for patent or inventor's certificate or of any PCTinternational
-application(s) designating at least one country other thanthé United StatesofAmerica listed below and
have also identified below any foreign application for patent or inventor's certificate or any PCT ~

“ international application(s) designating at least one country other than the United States of Americafiled
py me on the same subject matter havingafiling date before that of the application(s) of whichpriority is

~ claimed:

Priority Claimed’?Country, | Serial Number Filing Date
esee

 

 

  
   

 
 

-- PROVISIONAL PRIORITY RIGHTS:I hereby claim priority benefits underTitle 35, United States Code,
. § 119(8) and § 120 of any United States provisional patent application(s) listed below filed by an inventor

or inventors on the same subject matter as the present application and having a-filing date before that of
theapplication(s) of which priority is claimed:

-|Serial Number Filing Date : ;     
NON-PROVISIONAL PRIORITY RIGHTS:| hereby claimthe benefit underTitle 35, United States Code,
§ 120 of any United States application(s) listed below and, insofar as the subject matter of each ofthe
claims of this application is not disclosedin theprior United States application in the manner provided by
the first paragraph ofTitle 35, United States Code, § 112, | acknowledgethe duty to discloseall
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COMBINED DECLARATION AND POWER OF ATTORNEY

information | know to be materia! to patentability as defined in Title 37, Code of Federal Regulations,
_ § 1.56 which became available. between the filing date of the prior application and the national or PCT

internationalfiling date of this application: ,

Serial Number 7 Filing Date

| hereby appoint the following attorneys and/or agents to prosecute this application and to transact all
business in the Patent and TrademarkOffice connected therewith: Paul T. Clark, Reg. No. 30,162,

‘Karen’. Elbing, Ph.D. Reg. No. 35,238, Kristina Bieker-Brady, Ph.D. Reg. No. 39,109, Susan M.
Michaud, Ph.D. Reg. No. 42,885, Jamés D. DeCamp, Ph.D., Reg. No. 43,580, Sean J. Edman, Reg. No.
42,506, Vicki Healy, Reg: No. 48,343. . ,

 

   
 
 
 
 
 
 
 

Addressall telephonecalls to: Karen L. Elbing, Ph.D. at 617/428-0200,

~ Address all correspondenceto: Karen L. Elbing, Ph.D., at Clark & Elbing LLP, 101 FederalStreet,
Boston, MA 02110. Customer No: 21559 :

| hereby declare that all statements Made herein of my own knowledgearetrueandthatall statements
madeon information and belief are believed tobe true; and furtherthat these statements were made
with the knowledgethatwiliful false statements and thelike so made aré punishable by fine or |

~ imprisonment, or both, under Section 1001 ofTitle 18of the United States Code and that such willful
. falsé statements may jeopardize the validity of the application or any patents:issued thereon.

Residence Address - Post OfficeAddressFull Name : Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State, Country) .

Edmund C. Metcalfe Hillsborough, NJ 1503 William & Mary Common us ,
/ — Hillsborough, NJ

Signature:

  
 

 

  

   
  

 

  . a . Date:

‘| Full Name Residence Address .|Post Office Address Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State, Country)

-| Jo Anna Monteferrante || Raritan Township, NJ|18Johnston Drive Us
. Raritan Township, NJ

Signature:

   

     
 

 

 

Page 2 of 4

-82-



-83-  
 

 

 
 ‘nbaaanlstaheamaceseesgaitgSLN

 
  

COMBINED DECLARATION AND POWER OF ATTORNEY

 

  
 

 
  
 

 

 
Full Name Residence Address Post Office Address Citizenship

(First, Middle, Last) (City, State, Country) (Street, City, State, Country)|_ i
Margaret Newborn Hamilton Township, NJ78 Aqua Terrace . US

. Hamilton Township, NJ |

Post Office Address
(Stréet, City, State,
Country)

 

 
 

 
 

 
 

 

  

 
 

 

 

 
 

Full Name ‘Citizenship.
(First, Middle, Last) — ,

Residence Address
(City, State, Country)

 
 
 

15122 East Run DriveLawrenceville, NJ Rur
, Lawrenceville, NJ

‘Irene Ropiak

 

 
 
 

Signature:

 

 

 
 
 
 

 
 

 
 
 

Post Office Address
(Street, City, State,

‘| Country) :

Residence Address
(City, State, Country)

Full Name. Citizenship
(First, Middle, Last) :

GERMAN

‘owe|

Residence Address Post Office Address Citizenship
(City, State, Country) (Street, City, State,

oa ; Country)

Gregory W. White Monmouth Junction, NJ 23 Oaktree Road us
Monmouth Junction, NJ

 

  B15Prospect AvenueErnst Schtamm 5 Pros
: North Brunswick, NJ

North Brunswick, Nu

 
 

 

Signature:

 

  

 
 

 

 
 

Full Name
(First, Middle, Last)
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Post Office Address
(Street, City, State,
Country)

ResidenceAddress

(City, State, Country)
Full Name .
(First, Middle, Last)  

 
 
 
 

Citizenship

 

 3Tigers CourtMercerville, NJ -
: Mercerville, NJ

Julius P. Zodda

 Signature:
a

"150203\50203.017001 Declaration.wpd Revised: 27 August 1997
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Application/Control Number: 10/222,540 Page 2
Art Unit: 1616

DETAILED ACTION

Claims 1-108 are pendingin this application.

Restriction Requirement

Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-39, 56-76 and 106, drawn to a drug composition and method of

use, classified in class 424, subclass 400.

ll. Claims 40-55, 107-108, drawn to a composition comprising a kit, classified

.in class 428, subclass 34.1.

II. Claims 77-105, drawn to method for imaging the hepatobiliary system,

classified in class 424, subclass 1.65. .
The inventions are distinct, each from the other because:

Invention III is unrelated to inventions {I and |. Inventions are unrelatedif it can

be shownthat they are not disclosed as capable of use together and they havedifferent

modesof operation,different functions, or different effects (MPEP § 808.04, MPEP §

808.01). In the instant case the different inventions groupIll is unrelated to groups |

and II as groupIll is directed towards a methodfor imaging the hepatobiliary system by

administering a hepatobiliary imaging agent to a subject and groups | andII are directed

to a stabilized, physiologically acceptable formulations of sincalide.

Inventions | and Il are related as product and process of use. The inventions can

be shownto bedistinctif either or both of the following can be shown: (1) the process

for using the product as claimed can be practiced with another materially different
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Application/Control Number: 10/222,540 Page 3
Art Unit: 1616

product or(2) the product as claimed can be used in a materially different process of

using that product (MPEP § 806.05(h)). In the instant case the product as claimed can

be used in a materially different process such as formulatedinto a tablet, capsule,etc.

Because theseinventions are distinct for the reasons given above and have

acquired a separatestatus in the art becauseof their recognized divergent subject

matter, restriction for examination purposesasindicated is proper.

Applicant is advised that the reply to this requirement to be complete must

include an election of the invention to be examined even though the requirement be

traversed (37 CFR 1.143).

Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b)if one

or more of the currently namedinventors is no longer an inventorof at least one claim

remaining in the application. Any amendment of inventorshipmust be accompanied by
a request under 37 CFR 1.48(b) and bythe fee required under 37 CFR 1.17(i).

TelephoneInquiries

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Konata M. George, whose telephone numberis

(703) 308-4646. The examiner can normally be reached from8AM to 5:30PM Monday

to Thursday, and on alternate Fridays...

If attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Thurman Page, can be reachedat (703) 308-2927. The fax phone numbers
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Application/Control Number: 10/222,540 Page 4
Art Unit: 1616

for the organization wherethis application or proceeding is assigned are (703) 308-4556

for regular communications and for After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone numberis

(703) 308-1235.

(IMC
Konata M. George
Patent Examiner

Art Unit 1616
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Vy Application No. \oJ}|Applicant(s)
40/222,540 METCALFE ET AL.

Office Action Summary Examiner Art Unit

Konata M. George 1616
  

 
 

-. The MAILING DATEofthis communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 7 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensionsof time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, maya reply betimely filed
after SIX (6) MONTHSfrom the mailing date of this communication.
if the period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will be considered timely.
if NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 139).

Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
eerned patent term adjustment. See 37 CFR 1.704(b).

 
 

Status

1)L)_ Responsive to communication(s) filed on
2a)_|_ This action is FINAL. 2b) This action is non-final.

3)L]_ Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)DJ Claim(s) 1-108 is/are pendingin the application.
4a) Of the above claim(s)___ is/are withdrawn from consideration.

5)L] Claim(s)____is/are allowed.

8)L] Claim(s)___ is/are rejected.

7)LJ Claim(s)___ is/are objectedto.

8)X] Claim(s) 1-108 are subject to restriction and/or election requirement.
Application Papers

9)L] The specification is objected to by the Examiner.
10)_] The drawing(s)filed on is/are: a)L] accepted or b)L_] objected to bythe Examiner.

Applicant may not requestthat any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
11) The proposed drawing correction filed on is: a)_] approved bo disapproved by the Examiner.

if approved, corrected drawings are required in reply to this Office action.
12)L] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

13)L] Acknowledgmentis made ofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)_JAll b)C] Some* cy] Noneof:

1.-] Certified copies of the priority documents have beenreceived.

2.01 Certified copies of the priority documents have been received in Application No.

 

 
 

 

3.1 Gopiesofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

14) Acknowledgmentis made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
a) JThe translation of the foreign language provisional application has been received.

15)L] Acknowledgmentis made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

 
Attachment(s)

1) C] Notice of References Cited (PTO-892) . 4) (J interview Summary (PTO-413) Paper No(s).
2) C Notice of Draftsperson’s Patent Drawing Review (PTO-948) : 5) | Notice of Informal Patent Application (PTO-152)}
3) C Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) LC] Other:

 
 

U.S. Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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Applicants Metcalfe, Edmundct al.

Serial No. 10/222,540

Filed August 16, 2002

For SINCALIDE FORMULATIONS

Group Art Unit 1619

Examiner George, Konata M.

CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited on August 27, 2003,
with the United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner for Patents, P.O. Box 1450, Arlington, VA 22313-

41450. Nf ;

Signature: ( . < Lid1) {U L CO
Carrie Caggidho
Kramer Levin Naftalis & Frankel LLP

  
 

Commissioner for Patents

P.O. Box 1450 August 27, 2003
Arlington, VA 22313-1450

RESPONSE TO RESTRICTION REQUIREMENT

This is being filed in response to the Office Action mailed August 1, 2003 (“Office

Action”). Since a response is due September 2, 2003, this Responseis timely filed.

Remarks begin on page 2 of this paper.

 
4
44
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REMARKS

In response to the Office Action of August 1, 2003, restriction to one of the following

inventions is required under 35 U.S.C. § 121:

1. Claims 1-39, 56-76 and 106, drawn to a drug composition and method of

use, classified in class 424, subclass 400.

TI. Claims 40-55, 107-108, drawn to a composition comprising a kit,

_ Classified in class 428, subclass 34.1.

Ti. Claims 77-105, drawn to method for imaging the hepatobiliary system,

classified in class 424, subclass 1.65. |

Applicants wish to thank the Examiner for the courtesies extended during a telephone

interview on August 25, 2003 in which the Examiner agreed to withdrawthe restriction

requirement as between Group I and Group Il. Assuch,all of the claims of Group I and II are

now combined.

Therefore, Applicants elect the combined Group I and GroupII claims, namely claims 1-

39-76 and 106-108, drawn to a drug composition, method ofuse, and composition comprising a

kit, for prosecution on the merits.

Favorable consideration of the application and prompt issuance of a Notice of Allowance

are earnestly solicited.

KL3:2286529. |
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No additional fee is required. If there any such fees, please charge them to our firm Deposit Account No. 50-0540.

Respectfully submitted,

  August 27, 2003 By: f
oe Donald Rhoads, Reg. No. 34,705

Albert B. Chen, Reg. No. 41,667
Attorney for Applicants
KRAMER LEVINNAFTALIS & FRANKEL LLP
919 Third Avenue

New York, New York 10022
(212) 715-9100 (phone)
(212) 715-8000 (fax)

KL3 22865291
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 UNITED STATES PATENT AND TRADEMARK OFFICE 

 
bFy
8 UNITED STATES DEPARTMENTOF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.Uspic.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE ~
7590 10/03/2003 EXAMINER

 

 

35743

 
 

KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATA M
INTELLECTUAL PROPERTY DEPARTMENT
919 THIRD AVENUE
NEW YORK, NY 10022 1616

DATE MAILED:10/03/2003 (

APPLICATION NO. FILING DATE ATTORNEY DOCKET NO.|CONFIRMATION NO.

10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
SJITLE OF INVENTION: SINCALIDE FORMULATIONS

iO TOTAL PRD
NOnonprovistonal $1330 $300 $1630 01/05/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

“THIS APPLICATION IS SUBJECTTO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

THE ISSUE FEE AND PUBLICATION FEE UF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE

~ REFLECTS A CREDIT FOR ANY PREVIOUSLYPAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

Ifthe SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALL ENTITYstatus:
A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shownabove, or
above,

B, If the status is changed, pay the PUBLICATION FEE (Gf B. If applicant claimed SMALL ENTITYstatus before, or is now
_ Tequired) and twice the amount of the ISSUE FEE shown above claiming SMALL ENTITYstatus, check the box below and enclose

and notify the United States Patent and Trademark Office of the the PUBLICATIONFEEand 1/2 the ISSUE FEE shown above.
changein status, or Q Applicant claims SMALL ENTITYstatus.See 37 CFR 1.27.

Il. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE(if required). Even if the fee(s) have already heen paid, Part B - Fee({s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal shouldbe
completed and an extra copy of the form should be submitted.

 

I, All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
Maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4

PTOL-85 (Rev. 10/03) Approved for use through 04/30/2004.
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  ’ PART B- FEE(S) TRANSMITTAL
 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE: Commissioner for Patents: P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (703) 746-4000

INSTRUCTIONS: This form should beused for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 4 should be completed where“ap ropriate. Al further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as: aEeaied unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “FRE ADDRESS" for
“Sgnaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any correctiers or use Block 1) Note: A certificate ofmailing can only be used for domestic mailings of theFee(s) Transmittal, This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must

     

 
35743 7590 10/03/2003 ave its own certificate of mailing or transmission.

KRAMER LEVIN NAFTALIS & FRANKEL LLP Certificate of Mailing or Transmission
INTELLECTUAL PROPERTY DEPARTMENT I hereby cortiey that this Fee(s Transmittal is being deposited with the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
919 THIRD AVENUE addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO,on the date indicated below.

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
10/222,540 08/16/2002 Edmund C. Metcalfe §0203/017001 6555

 
NEW YORK, NY 10022

   
: TITLE OF INVENTION: SINCALIDE FORMULATIONS

[ABeLN.TYPE|SMALL ENTITY JSSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE
Be NO $300$1330 $1630 01/05/2004

GEORGE, KONATA M 1616 424-489000

nonprovisional

  
 
 

   

  2. For printing on the patent front page,list (1) the
names of up to 3 registered patent attommeys or
agents OR, altematively, (2) the name of a single
firm (having as a member a registered attorney or 2
agent) and the names of up to 2 registered patent
attomeys or agents. If no name is listed, no name=4
will be printed.

}. Change of correspondenceaddressorindication of "Fee Address"(37CFR 1.363).

Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached,
"Fee Address" indication (or "Fee Address"Indication form
PTO/SB/47; Rev.03-02 or mare recent) attached. Use of a Customer
Numberis required.

 

3, ASSIGNEE NAMF AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type}
PLEASE NOTE: Unless an assigneeis identified below, no assignee data will appear on the patent, Inclusion of assignee data is only appropriate when an assignment hasbeen previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOTa substitute for filing an assignment,
(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent); Qindividual © corporation or other private group entity ) government
4a. The following fee(s} are enclosed: 4b. PaymentofFee(s}:

O issue Fee © A check in the amountofthe fee(s) is enclosed.
) Publication Fee i Paymentby credit card. Form PTO-2038 is attached.

( The Director is hereby authorized by charge the required fee(s), or credit any overpayment, toa Advance Order - # of Copies 2
Deposit Account Number (enclose an extra copy ofthis form).

 

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

   
 

(Authorized Signature)

  NOTE; The Issue Fee and Publication Fee (if required) will not be, accepted from anyone
other than the applicant, a registered attorncy or agent, or the assignee orother party in
interest as shown by the recordsof the United States Patent and Trademark Office.

This collection of informationis required by 37 CFR 1.311, The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.14. This collection isestimated to iake 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending uponthe individualcase. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Aloxandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection of information unlessit displays a valid OMB control number.

 
 
  
 

  
  
 
 

   

 

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. 10/03) Approvedforuse through 04/30/2004. OMB 0651-0033 ‘U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark OfficeAddress: COMMISSIONER FOR PATENTS 

 
P.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto,goy

eS APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO,

: 10/222,540 08/16/2002 Edinund C, Metcalfe 30203/017001 6555
35743 7590 10/03/2003

KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATA M
INTELLECTUAL PROPERTY DEPARTMENT
919 THIRD AVENUE
NEW YORK, NY 10022 1616

DATE MAILED: 10/03/2003

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

‘If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

“Applicant will be able to obtain moredetailed information by accessing the Patent Application Information Retrieval
(PAIR) system (http://pairuspto.gov). :

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Centerof the Office of Patent Publication at (703) 305-8283.

Page 3 of 4

PTOL-85 (Rev. 10/03) Approved for use through 04/30/2004.
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2.) Unrrep STATES PATENT AND TRADEMARK OFFICE
CZ UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTSP.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/222,540 08/16/2002 EdmundC, Metcalfe $0203/017001 6555

' KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATAM
INTELLECTUAL PROPERTY DEPARTMENT
919 THIRD AVENUE
NEW YORK, NY 10022 1616

DATE MAILED:10/03/2003

Notice of Fee Increase on October1, 2003

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2003, then the
amount due will be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there will be an
increase in fees effective on October 1, 2003. See Revision of Patent Fees for Fiscal Year 2004; Final Rule, 68 Fed.
Reg.41532, 41533, 41534 July 14, 2003).

  

The current fee schedule is accessible from (http:/Avww.uspto.gov/main/howtofees.htm).

If the fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due” but not the correct amount in view
of the fee increase, a "Notice of Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid processing
delays associated with mailing of a "Notice of Pay Balance of Issue Fee," if the response to the Notice of Allowance
is to be filed on or after October 1, 2003 (or mailed with a certificate of mailing on or after October 1, 2003), the
issue fee paid shouldbethe fee that is required at the time thefee is paid. If the issue fee was previously paid, and the
response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a previously-paid issue fee to the
issue fee now due, then the difference between the issue fee amount at the time the response is filed and the
previously-paid issue fee should be paid. See Manual of Patent Examining Procedure, Section 1308.01 (Eighth
‘Edition, August 2001).

Effective October 1, 2003, 37 CFR 1.18 is amended by revising paragraphs(a) through (c) to read as set forth below.

Section 1.18 Patent post allowance (including issue) fees.

(a) Issue fee for issuing cach original orreissuepatent,
except a design orplant patent:

 

By asmall entity (Sec. 1.27(a))...eee $665.00
By other than a small entity...eee $1,330.00

(b) Issue fee for issuing a design patent:
By a small entity (Sec. 1.27(a)).........:ee6240.00
Byother than a small entity...eee 3480.00

(c) Issue fee for issuing a plant patent:
By a small entity (Sec. 1.27(a)).... .. $320.00
Byother than a small entity...cee$640.00

‘Questions relating to issue and publication fee payments should be directed to the Customer Service Center of the
Office of Patent Publication at (703) 305-8283.

Page 4 of 4
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Application No. Applicant(s) :

. ve 10/222, :
Notice ofAllowability ae oePLE.

7 Konata M. George 1616  

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
ims being allowable, PROSECUTION ON THE MERITS |S (OR REMAINS) CLOSEDinthis application. ff not included

zn (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
ICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issueatthe initiative
2Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP.1308.

K ‘This communication is responsive to Election of Spec. September 2, 2003.
B€The allowed claim(s) is/are 1-108.

; The drawings filed on 16 August 2002 are accepted by the Examiner.

i4.{-] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (7).
a) Al=b) L) Some* cc) [] None of the: .

e 1. [] Certified copies of the priority documents have been received.
2. Certified copies of the priority docurnents have beenreceived in Application No. ___
3. [1] Copiesofthe certified copies ofthe priority documents have been receivedin this national stage application from the

: International Bureau (PCT Rule 17,.2(a)). ,
* Gertified copies not received:
Acknowledgmentis madeof a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional applicatian).

ea) [] The translation of the foreign language provisionalapplication has been received.
fd Acknowledgmentis made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121,

 

 
Applicant has THREE MONTHS FROM THE “MAILING DATE”of this communication to file a reply complying with the requirements noted
below. Failure to timely comply will result in ABANDONMENTofthis application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE

iz A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) whythe oath or declaration is deficient.

8, |] CORRECTED DRAWINGS mustbe submitted.
<a) CO including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [1 hereto or 2)[] to Paper No.
(b) [1 including changes required by the proposed drawing correctionfiled

-{c) including changes required by the attached Examiner's Amendment / Commentor in the Office action of Paper No.

 

 

which has been approved by the Examiner.
+ 

‘dentifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of‘each sheet.

4 E] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1 Notice of References Cited (PTO-892) 2L] Notice of Informal Patent Application (PTO-152)

1301 Notice of Draftperson's Patent Drawing Review (PTO-948) 4] Interview Summary (PTO-413), Paper No. ,
Je Information Disclosure Statements (PTO-1449), Paper No. . 6X] Examiner's Amendment/Gomment8

9

 
  

(Examiner's Comment Regarding Requirement for Deposit [XJ Examiner's Statement of Reasonsfor Allowance
-- Of Biological Material [] Other

 
 
 

THURMA
SUPEA va

TECHKICL

PAGE

ATEXAMINER
NTER 1600

 
 

oy Patent and Trademark Office: TOL-37 (Rev, 04-03 Notice of Allowability Part of Paper No. Y
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Application/Contro! Number: 10/222 ,540 Page 2
Art Unit: 1616

DETAILED ACTION

Claims 1-108 are pending in this application.

Drawings

1. The examiner under 37 CFR 1.184 or 1.152 accepts the drawing(s) filed August

16, 2002.

Restriction Requirement

2. Claims 1-55 and 106-108 are directed to an allowable product. Pursuant to the

procedures setforth in the Official Gazette notice dated March 26, 1996 (1184 O.G. 86),

claims 77-105, directed to the process of making or using the patentable product,

previously withdrawn from consideration as a result of a restriction requirement, are now —

subject to being rejoined. Claims 77-105 are hereby rejoined and fully examined for

patentability under 37 CFR 1.104. |

Since all claims previously withdrawn from consideration under 37 CFR 1.142

have been rejoined, the restriction requirement made in Paper No. 4 is hereby

withdrawn.

Examiner’s Amendment

3. An examiner's amendmentto the record appears below. Should that changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

-110-



-111-  
 

 

 
Application/Control Number: 10/222,540 Page 3
Art Unit: 1616

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

Authorization for this examiner's amendment was givenin a telephone interview

with Mr. Albert Chen on September17, 2003.

Amend theclaims as follows:

IN THE CLAIMS:

In claim 56, line 1 delete “or preventing”.

Statement of Reasons for Allowance

4. The following is an examiner’s statement of reasonsfor allowance:

The claims are allowable over the prior art because the prior art does not teach,

disclose nor make obvious the invention as claimed. The closetprior is that of Wang et

al. (US 5,011,678) disclosed within. It is taught in Wang a composition comprising

pharmaceutically active agents such as sincalide(col.7, line 20) a biocompatible

amphiphilac steroid and a biocompatible (hydro/fluoro) carbon propellant. The

composition does not contain additional ingredients as claimed by applicant such as a

stabilizer, surfactant/solubilizer or chelator.

Any comments considered necessary by applicant must be submitted no later

than the paymentof the issue fee and, to avoid processing delays, should preferably
accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasonsfor Allowance.”
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Application/Control Number: 10/222,540 Page 4
Art Unit: 1616

Conclusion

5, Claims 1-108 are allowed.

TelephoneInquiries

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Konata M. George, whose telephone number is

(703) 308-4646. The examiner can normally be reached from 8AM to 5:30PM Monday

: to Thursday, and on alternate Fridays.
| If attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Thurman Page, can be reached at (703) 308-2927. The fax phone numbers

for the organization where this application or proceeding is assigned are (703) 308-4556

for regular communications and for After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is

(703) 308-1235,

Konata M. George
kmg

THURMAN K. HAGE
SUPERVISGRY|PATENT EXAMINERTECHNOLO iq 600
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|Applicant(s)/Patent Underi“Reexamination
METCALFE ET AL.

Art Unit

1616

Application/Control No.

10/222,540  
 Examiner

 Konata M. George Page 1 of 1 
U.S. PATENT DOCUMENTS

  
 
 
 
 

 

; Document Number Date
“@ountry Code-Number-Kind Code MN-YYYY Name

04-1991 Wang et al.

Classification
 

424/45 

  

 

 

 

  

 

 

 
 

  

 

  

  

 
 

iC

FOREIGN PATENT DOCUMENTS

Document Number Date . .
Country Code-Number-Kind Code MM-YYYY Country Name . Classification 
 

 

 Lil
 

  

  
  
  

+—— |
NON-PATENT DOCUMENTS

LL
 

 
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)   
  

 

  

 

Py.of thisreference is not being furnished with this Office action. (See MPEP § 707.06{a).)
ILMM-YYYY format are publication dates. Classifications may be US or foreign.

S aleAt and Trademark Offi
é ce

892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 6
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 i PTOISB/30 (10-01)Approved for use through 10/31/2002, OMB 0651 1034
U.S, Patent and Trademark Offica: U.S. DEPARTMENT OF COMMERCE

torespond to a collection of hfornation unfess itdisplays a valid O88 control umber.

sesiernmow|sonzsio

po nas B +
 

~J

   

  FOR .

AMINATION (RCE)
TRANSMITTAL  

 

 

  

  
 

 

 
 

hanes [awitMall Stop RCE. .

Cononorf re/. PLO. Box 1450 6°" — 
  

 
Alexandria, VA 22313-1450 B Atloracy Docket Number|576371460...  

 

 This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the aboys-identifled application. -
Requestfor Continued Examination (RCE)practice under 37 CFR 1.114 does not apply to any utilityor plant application fled prior
to June 8, 1995, or to anydesign application: See Instruction Sheatfor RCEs (notto be submitied to the USPTO)on page 2.-

   
    
 

 
  

 
Submission raauired under 37. CFR 1.114"

a. (Previously submited ~~
i. (1 Consider the amendment(s)reply under 37 CER 4.116 previously filed on{Any unentered amendment(s} refered to ubove will be entered). .

 
 

Ne

i O Consider the arguments in the Appeal Brief or Reply Brief previously filedon  
  
 

 
  

   
 

 

ii, (J Other

b. BJ Enclosed : ne /
i. [JAmendmentReply - aE information Disclosure Statement {IDS}
i, (D)Affidavit(sDeclaration(s} iv. Other PTO Form-1449 :

2.1 Miscellanaous’ “| |

a. [] Suspension of actionon the above-identified application is requested under 37 CFR 1,103{c) for a
period of ____ months. (Period of suspension shat net excerd 3 months: Fee under 37 CFR 1.176) required) -

b. [other oS me ,

3. The RCEfee under 37 CFR 1,17(e) is required by 47 CFR 1.114 when the RCE is filed,
a, i Acheck in the amount of $770.00 is enclosed / , .
b. [Q The Diractoris hereby authorized to charge any fee deficiency, or credit any overpayments,

to Deposit Account No. 50-0540 uo - o
c. ["] Paymentby Credit card. (Fom PTO-2038 encased)

WARNING:Information on this form may become public, Credit card Information should not
be Included on this form. Providecredit card information and authorization on PTO-2038.

SIGNATURE OFAPPLICANT, ATTORNEY, OR AGENT REQUIRED
Name (PrintType)|Alpert B. chen °° 2|Registration No. Atomeytagent) 44,667.

. - CERTIFICATEOF MAILING OR TRANSMISSION © ——as

 

   

 
 

  
  
     

 
 

 

 

 
 

   
   

  
   Uherabycertify that this correspondence is being deposited with the United States Postal Service withsufficient postage as first class maitinan

Snvelcps addtessed to: Malt Stop RCE, Commissionerfar Patanls, P.O, Box 1450, Alexandria, VA 22313-1450, or facsimile transmitted to the U.S, 'Patent and Trademark Office on Ihe date shawn bslow, ©

5 . . .1

December 19, 2003

Name {PrinvType)|Carrie Lo Cagg iano.

Burden Hour Statement This form ig estimated to take 0.2 ours to complete. Time will vary depending upon the needs af the individual case. Any comments on

Pat st : ty
Sra ULE)WYToeLEE |

the amount of Ume you oro required to complate this farm shauid be sent to the Chief information Officer, U.S. Pater and Trademark Office, Washingion, DC20231. DO NOT SEND FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND Fees and Completed Forms fo tha following address: AssistantCommissioner for Prents, Washington, OC 20231, . . : Be . oe

-Tvaaze03 FLORES 90000070 19222540 " ss
: a FCsig01 770,00 OP

KL3:23 0338.1
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Customer No. 35743 Attorney vocket No. 57637/1160 Se (Eo

TP Ee " a Ae

“e IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 7 | ze/ CQoe $4 icant: Metcalfe et al. '
1 No.: 10/222,540

Filed; August 16, 2002

Group Art Unit: 1616

Examiner: Konata M. George CERTIFICATE OF MAILING

For: SINACALIDE FORMULATIONS| riersacsPoutSevierinetdhewalboven
addressed to, Mail Stop RCE, Cammissioner for Patents, P.O, Box
1450, Alexandria, VA 22313-1450 on:

Mail Stop RCE
Commissioner for Patents Date:EGOS

P.O. Box 1450 Siena. © Cx LagiLiAlexandria, VA 22313-1450 Cale Ly Caggian

INFORMATION DISCLOSURE STATEMENT

 
 

Sir:

Applicants respectfully submit this Information Disclosure Statement pursuantto

37 C.F.R. §§ 1.97 and 1.98 in order to comply with the duty of disclosure under 37 CFR.

§ 1.56. These references are listed on the attached modified PTO Form No. 1449.

A copyofthe listed references is enclosed for the convenienceofthe Examiner.

This Information Disclosure Statementis being filed concunently with a Request
For Continued Examination and before the mailing of a first Office Action on the merits after the

filing of an RCE,and thus, pursuant to 37 CER. § 1.97(b)(4), Applicants respectfully request

that the information be expressly considered during the prosecution of this application and that

the references be made ofrecord therein and appear amongthe “References Cited” on any patent

to issue therefrom. Applicants further request that a copy of the PTO Form No. 1449,

appropriately initialed by the Examiner, be retumed to Applicants’ attorney.

KL3:2310285.1
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It is believed that no fees are due in connection with this Information Disclosure

Statement. However, should any fees be due, the commissioner is authorized to charge Deposit

Account No, 50-0540 for such fees. Early and favorable action is eamestly solicited.

Dated: December 19, 2003

503-29 10085.1
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Respectfully submitted,

Donald Rhoads, Reg, No. 34,705
Albert B. Chen, Reg. No. 41,667
Attorneys for Applicant
KRAMERLEVIN NAFTALIS & FRANKEL LLP
919 Third Avenue

New York, New York 10022
(212) 715-9100
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Sitzmann, et al., “Cholecystokinin Prevents Parenteral Nutrition Induced Biliary Sludge in Humans,”
Surgery, Gynecology & Obstetrics, Vol. 170, January 1990, pp. 25-31
Teitelbaum et al., “Treatment of Parenteral Nutrition-Associated Cholestasis with Cholecystokinin-
Octapeptide,” Jounal ofPediatric Surgery, Vol. 30, No. 7, July 1995, pp. 1082-1085
Moss and Amii, “New Approaches to Understanding the Etiology and Treatment ofTotal Parenteral
Nutrition-Associated Cholestasis,” Seminars in Pediatric Surgery, Vol. 8, No. 3, August 1999, pp. 140-147
Teitelbaum, “Parenteral Nutrition-Associated Cholestasis,” Current Opinion in Pediatrics, Vol. 9, 1997,
pp. 270-275

Teitelbaum and Tracy, “Parenteral Nutrition-Associated Cholestasis,” Seminars in Pediatric Surgery, Vol.
. . 72-80

Strickley, “Parenteral Formulations of Small Molecules Therapeutics Marketed in the United States (1999)
—Part ]," PDA Journal of Pharmaceutical Science & Technology, Vol. 53, No. 6, Novermber-December
1999, pp. 324-349

Strickley, “Parenteral Formulations of Small Molecules Therapeutics Marketed in the United States (1999)
— Part H,” PDA Journal of Pharmaceutical Science & Technology, Vol. 54, No. |, January-February 2000,
pp. 69-96

Strickley, “Parenteral Formulations of Small Molecules Therapeutics Marketed in the United States (1999)
— Part Hl,” PDA Journal of Pharmaceutical Science & Technology, Vol. 54, No. 2, March-April 2000, pp.
152-169

Nemaet al., “Excipients and Their Use in Injectable Products,” PDA Joumal of Pharmaceutical Science &
Technology,Vol. 51, No. 4, July-August 1997,pp. 166-171 :
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BRACCO DIAGNOSTICS™

J3-398J

CAUTION: Federal law prohibits dispensing without prescription.

KINEVAC®
Sincalide for Injection
DESCRIPTION

Kinevac (Sincalide for Injection) is a cholecystopancreatic-gastrointestinal hormone peptide for parenteral
administration. The agent is a synthetically-prepared C-terminal octapeptide of cholecystokinin. Each
via] of sincalide providesa sterile nonpyrogenic lyophilized white powder consisting of 5 mcg sincalide
with 45 mg sodium chloride to provide tonicity; sodium hydroxide or hydrochloric acid may have been
addedprior to lyophilization for pH adjustment (5.5 to 6.5). At the time of manufacture, the air in the vial
is replaced with nitrogen. Sincalideis designated chemically as L-aspartyl-L-tyrosyl-L-methionylglycyl-L-
tryptophy!-L-methiony!-L-aspartylphenyK-alaninamide hydrogen sulfate (ester). Graphic formula:

onAsp yr Met Gly Trp Met Asp Phe NH2
4 2 3 4 5 6 7 8

CagHeaN 00653 MW 1143.27 CAS-25126-32-3

CLINICAL PHARMACOLOGY
When injected intravenously, sincalide produces a substantial reduction in gallbladder size by causing
this organ to contract. The evacuation of bile that results is similar to that which occurs physiologically in
response to endogenous cholecystokinin. The intravenous (bolus) administration of sincalide causes a
prompt contraction of the gallbladder that becomes maximal in 5 to 15 minutes, as compared with the
stimulus of a fatty meal which causes a progressive contraction that becomes maximalafter
approximately 40 minutes. Generally,a: 40 percent reduction in radiographic area of the gallbladderIs
considered-satisfactory contraction, although some patients will show area reduction of 60 to 70 percent.

Like cholecystokinin, sincalide stimulates pancreatic secretion; concurrent administration with secretin
increases both the volume of pancreatic secretion and the outputof bicarbonate and protein (enzymes)
by the gland. This combined effect of secretin and sincalide permits the assessment ofspecific
pancreatic function through measurement andanalysis of the duodenalaspirate. The parameters usually
determined are: volume of the secretion; bicarbonate concentration; and amylase content (which parallels
the contentof trypsin and total protein).

Both cholecystokinin and sincatide stimulate intestinal motility, and may cause pyloric contraction which
retards gastric emptying.

INDICATIONS AND USAGE
Kinevac (Sincalide for Injection) may be used: (1) to stimulate gallbladdercontraction, as may be
assessed by contrast agent cholecystography or ultrasonography,or to obtain by duadenalaspiration a
sample of concentratedbile for analysis of cholesterol, bile salts, phospholipids, and crystals; (2) to
stimulate pancreatic secretion (especially in conjunction with secretin) prior to obtaining a duodenal
aspirate for analysis of enzyme activity, composition, and cytology; (3) to accelerate the transit of a
barium meal through the small bowel, thereby decreasing the time and-extentof radiation associated with
fluoroscopy and x-ray examination of the intestinal tract.
CONTRAINDICATIONS
The preparation is contraindicated in patients hypersensitive to sincalide and in patients with intestinal
obstruction.
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WARNINGS
Because of Kinevac's effect on smooth muscle, pregnant patients should be advised that spontaneous
abortion or premature induction of labor may occur (see Pregnancy Category B).

PRECAUTIONS

General

The possibility exists that stimulation of gallbladder contraction in patients with small gallbladder stones
could lead to the evacuation of the stones from the gallbladder, resulting in their lodging in the cystic duct
or in the commonbile duct. Therisk of such an event is considered to be minima! because sincalide,
when given as directed, does not ordinarily cause complete contraction of the gallbladder.
Carcinogenesis, Mutagenesis, ImpairmentofFertility
Long-term studies in animals have not been performed to evaluate carcinogenic or mutagenic potential,
or possible impairmentoffertility in males or females.
Teratogenic Effects
Pregnancy Category B
Reproduction studies in rats in which sincalide was administered subcutaneously at doses up to 12.5
times the maximum recommended human dose revealed no evidence of harm to the fetus dueto
sincalide, There are, however, no adequate andwell-controlled studies in pregnant women. Because
animal reproduction studies are not always predictive of human response, this drug should be used
during pregnancyonlyif clearly needed (see WARNINGS).
Labor and Delivery .
Sincalide should not be administered to pregnant womennearterm because ofits effect on smooth
muscle; the possibility of inducing labor prematurely exists. The effects of sincalide on labor, delivery and
lactation in‘animals has not been determined (see WARNINGS).
Nursing Mothers
Itis not known whether this drug is excreted in human milk. Because many drugs are excreted In human
milk, caution should be exercised whensincalide is administered to a nursing woman.
Pediatric Use

Safety and effectivenessin children have not been established.

ADVERSE REACTIONS
Reactionsto sincalide are génerally mild andof short duration. The most frequent adverse reactions
were abdominal discomfort or pain, and nausea; rapid intravenous injection of 0.04 mcg sincalide per kg
expectably causes transient abdominal cramping. These phenomenaare usually manifestations of the
physiologic action of the drug, including delayed gastric emptying and increasedintestinal motility. These
reactions occurred in approximately 20 percent of patients; they are not to be construed as necessarily
indicating an abnormality of the biliary tract unless there is otherclinical or radiologic evidence of disease.

The incidence of other adverse reactions,including vomiting, flushing, sweating, rash, hypotension,
hypertension, shortness of breath, urge to defecate, headache,diarrhea, sneezing, and numbness was
less than 1 percent; dizziness was reportedin approximately 2 percent of patients. These manifestations
are usually lessened by slower injection rate.

OVERDOSAGE

Although no overdosagereports have been received, gastrointestinal symptoms {abdominal cramps,
nausea, vomiting and diarrhea) would be expected. Hypotension with dizzinessor fainting might also
occur, Overdosage symptomsshould be treated symptomatically and should be of short duration.
Starting with single bolus i.v. injection comparable to the human dose of 0.4 mg/kg, sincalide caused
hypotension and bradycardia in dogs. Higher dosesinjected once or repeatedly in dogs caused syncope
and ECG changesin addition. These offects were attributed to sincalide-induced vagal stimulation in that
all were prevented by pretreatment with atropine or bilateral vagotomy.
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DOSAGE AND ADMINISTRATION

Reconstitution and Storage
Sincalide for injection may be stored at room temperature prior to reconstitution.

To reconstitute, aseptically add 5 mL of Sterile Water for Injection USP tothe vial; any additional dilution
should be made with Sodium Chloride injection USP, 0.9%. The solution may be kept at room
temperature and should be used within 24 hours of reconstitution, after which time any unused portion
should be discarded.

Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration, wheneversolution and container permit.

For prompt contraction of the gallbladder, a dose of 0.02 mcg sincalide per kg (1.4 mcg/70 kg) is
Injected intravenously over a 30- to 60-secondinterval; If satisfactory contraction of the gallbladder does
not occur in 15 minutes, a second dose, 0.04 mcgsincalide per kg, may be administered. To reduce the
intestinal side effects (see ADVERSE REACTIONS), an intravenous infusion may be prepared at a dose
of 0.12 meg/kg in 100 mL of Sodium Chloride Injection USP and given at a rate of 2 mL per minute;
alternatively, an intramuscular dose of 0.1 mcg/kg may be given. When Kinevac (Sincalide for Injection)
is used in cholecystography, roentgenogramsare usually taken at five-minute Intervals after the injection.
For visualization of the cystic duct, it may be necessary to take roentgenograms at one-minute intervals
during the first five minutes after the injection.

Forthe Secretin-Kinevactest of pancreatic function, the patient receives a dose of 0.25 units secretin
per kg by intravenous infusion over a 60-minute period. Thirty minutesafter theinitiation of the secretin
infusion, a separateIV infusion of Kinevac ata total dose of 0.02 mcg per kg is administered over a 30-
minute interval. For example, the total dose for a 70 kg patient is 1.4 mcg of sincalide; therefore, dilute
4.4 mL of reconstituted Kinevac solution to 30 mL with Sodium Chloride Injection USP and administer ata
rate of 1 mL per minute.
- To accelerate the transit time of a barium meal through the smail bowel, administer Kinevacafter the
barium mealis beyondthe proximal jejunum. (Sincalide, like cholecystokinin, may cause pyloric
contraction.) The recommended doseis 0.04 mcg sincalide per kg (2.8 mcg/70 kg) injected intravenously
over a 30- to 60-secondinterval; if satisfactory transit of the barium meal has not occurred in 30 minutes,
d second dose of 0.04 mcgsincalide per kg may be administered. For reduction of side effects, a 30-
minute !V infusion of sincalide [0.12 mcg-per kg (8.4 meg/70 kg) diluted to approximately 100 mL with
Sodium Chloride injection USP] may be administered. ‘

HOW SUPPLIED
Kinevac (Sincalide for Injection)is supplied in packages of 10 vials containing 5 meg of sincalide per via]
(NDC 0270-0556-15).
Storage
Store at room temperature, 15°-30° C (59°-86°F).

Manufactured for

Bracco Diagnostics Inc.
Princeton, N.J, 08543

by E.R. Squibb & Sons Inc. New Brunswick, N.J. 08903

J3-398J Printed in USA Revised November-1994 J3-398J
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Wang and Hans...,/arenteral Formulations ofProteins and Peptides:Jility and Stabilizers,
of Parenteral Science & Technology, Vol. 42, Supplement 1988, pp. $3-S25
Carpenteret al., “Freezing- and Drying-Induced Perturbations ofProtein Structure and Mechanisms of
Protein Protection by Stabilizing Additives,” Drugs and the Pharmaceutical Sciences, Vol. 96, 1999, pp.123-160 :
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Shah et al., “The Effects ofVarious Excipients on the Unfolding ofBasic Fibroblast Growth Factor,” PDA
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Powell et al., “Compendium of Excipients for Parenteral Formulations,” PDA Journal of Pharmaceutical
Science & Technology, Vol. 52, No. 5, September-October 1998, pp. 238-311
Zeissman, “Cholecystokinin Cholescintigraphy: Victim ofIis Own Success?” Journal ofNuclear:
Medicine, Vol. 40, No. 12, December 1999, pp. 2038-2042

Krishnamurthy and Krishnamurthy, “Gallbladder Ejection Fraction: A Decade ofProgress and Future
Promise,” Journal of Nuclear Medicine, Vol. 32, No. 4, April 1992, pp. 542-544
Krishnamurthyet al., “Quantitative Biliary Dynamics; Introduction of a New Noninvasive Scintigraphic
Technique,” Journal ofNuclear Medicine, Vol. 24, No. 3, 1983, pp. 217-223
Mesgarzadehetal., “Filling, Postcholecystokinin Emptying, and Refilling ofNormal Gallbladder: Effects
ofTwo Different Doses ofCCK on Refilling: Concise Communication,” Journal ofNuclear Medicine,
Vol, 24, No. 8, 1983, pp. 666-671
Krishnamurthy et al., “The Gallbladder Emptying Response to Sequential Exogenous and Endogenous
Cholecystokinin,” Nuclear Medicine Communications, Vol. 5, 1984, pp. 27-33 :
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Obstruction by Scintigraphy,” Journal ofNuclear Medicine, Vol. 26, No. 7, July 1985, pp. 726-735
Fink-Bennett et al, “Cholecystokinin Cholescintigraphie Findings in the Cystic Duct Syndrome,” Journal
ofNuclear Medicine, Vol. 26, No. 10, October 1985, pp. 1123-1128
Fink-Bemnett, “The Role ofCholecystogogues in the Evaluation ofBiliary Tract Disorders,” Nuclear
Medicine Annual 1985, Lenny Freeman and Heidi Weissman, eds., New York, Raven Press, 1985, pp.
107-132

Newman et al., “A Simple Technique for Quantitative Cholecystokinin — HIDA Scanning,” The British
Journal of Radiology, Voi, 56, July 1983, po. 500-502
Pickleman etal., “The Role ofSincalide Cholescintigraphy in the Evaluation ofPatients with Acalculus
Galibaldder Disease,” Archives of Surgery, Vol. 120, June 1985

‘| Zeissman et al., “Calculation ofa Gallbaldder Ejection Fraction: Advantage ofContinuous Sincalide
Infusion Over the Three-Minute Infusion Method,” Journal ofNuclear Medicine, Vol. 33, No. 4, April
1992, pp. 537-541 :
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMDIERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O, Box 1450

Alexandria, Virginia 223 13-1450WWW.USpRO.gO¥

NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAMINER
35743 7590 07/27/2004

KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATA M
{NTELLECTUAL PROPERTY DEPARTMENT

10 THIRD AVENUE
NEW YORK, NY 10022 1616

DATE MAILED: 07/27/2004

  FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. ”PPLICATIONNO.  

 

 

   
 
 

 
 

 
 
 
 
 
 

10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
TLE OF INVENTION: SINCALIDE FORMULATIONS

TENT

nonprovisional NO $1330 $300 $1630 10/27/2004

! APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
ROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENTRIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
ETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

IAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
TATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE

REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
N EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
E- REGARDED AS ABANDONED.

OW TO REPLY TO THIS NOTICE:

Review the SMALL ENTITY status shown above.

‘the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
MALL ENTITYstatus:

f the status is the same, pay the TOTAL FEE(S) DUE shown2.
A. Pay TOTAL FEE(S) DUE shown above, or 

HE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE ,

ifthe status aboveis to be removed, check box 5b on Part B -
e(8) Transmittal and pay the PUBLICATION FEE(if required)

twice the amount of the ISSUE FEE shown above, or 
 
 
 
 
 

 
 
 
 

 
 

pleted and an extra copy of the form should be subrnitted.

 
Stop ISSUE FEEunless advised to the contrary.

L-85 (Rev. 07/04) Approvedfor use through 04/30/2007.

-122-

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE(if required) and 1/2the ISSUE FEE shown above.

ART B - FEE(S) TRANSMITTAL should be completed and returncd to the United States Patent and Trademark Office (USPTO) with
ISSUE FEE and PUBLICATION FEE(if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
pleted and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be

‘All communications regarding this application must give the application number. Please direct all communications prior to issuance to

ORTANT REMINDER:Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
intenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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  Sy PART B- FEE(S) TRANSMITTAL

plete and send this form, together with applicable fee(s), io: Mail Mail Stop ISSUE FEE: Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax — (703) 746-4000

CTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed whereropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asfcated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence add:ess; and/or (b) indicating a separate “FEE ADDRESS"for
intenanice fee notifications. : :

GREENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of theFee(s) Transmittal. This certificate cannot be used for any othe: accompanying
papers. Fach addition! paper, such as an assignment or formal drawing, mustave its own certificate of mailing or Lransmission.

 

 
 

 
 

 
 

 
 
 
 
 
 
 
 

 

35743 7590 07/27/2004

KRAMER LEVIN NAFTALIS & FRANKEL LLP , Certificate of Mailing or Transmission3OT I hereby certify that this Fee(s) Transmittal is being deposited with the UnitedINTELLEC UAL PROPERTY DEPARTMENT States Postal Service with Oe postage for first cles mail in an envelope
919 THIRD AVENUE addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (703) 746-4000, on the date indicated below.

  
(Deposito’s naras)

30/222,540 * 98/16/2002 Fdmund C. Metcalfe 50203/017001 6555

$1330 $300 $1630 10/27/2004

GEORGE, KONATA M 161é 424-489000

‘hange of correspondence address or indication of "Fee Address”(37 2. For printing on the patent front page,list
1.363). : (1) the names of up to 3 registered patent attorneys 1
Change of cores ondence address (or Change of Correspondence or agents OR,alternatively,

\dcress form PTO/SB/122) attached (2) the name of a single firm (having as a member a2
"Y"Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
TO/SB/A7; Rev 03-02 or more recent) attached. Use of a Customer 2 yegistered patent attorneys or agents. Ino nameis 3, _
lumber is required. listed, no name will be printed.
SSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(print or typc)
LEASE NOTE: Uniess an assignee is identified below, no assignee data will appear on the patent. If an assigneeis identified below, the docurient has been filed for
scordationas set forth in 37 CFR 3.11. Completion of this form is NOTa substitute for filing an assignment.

A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

se check the appropriate assignee category OT categories (will not be printed on the patent); Q individual © corporation or otherprivate groupentity Q government
Aa. The following fee(s) are enclosed: 4. Payment of Fee(s):

O Issue Fee QA check in the amountofthe fee(s) is enclosed.
Publication Fee (No small entity discount permitted) 1 Paymentby credit card. Form PTO-2038 is attached.

Gi The Director is hereby authorized by charge the required fee(s), or credit any gverpayment, to‘onm).© Advance Order - # of Copies :
Deposit Account Number (enclose an extra copy ofthis f

 

hange in Entity Status (from status indicated above)
Gia, Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicantis not claiming SMALI. ENTITYstatus. See, ¢.g., 37 CFR 1.27(g)(2).

The Director of the USPTO is requestedto apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignec or other party in

Interest as shown by the records of the United States Patent and Trademark Office. .
Authorized Signature) (Date)

tis collection of information is required by 37 CFR_1.3 11. The informationis re uired to obtain or retain a benefit by the public whichis to file (and by the USPTOtc process)‘Q application. Confidentiality is governed by 35 U.S.C. 132 and 37 CFR 1.14. This collectionis estimated to take 12 minutesto complete, inchiding gathering, preparing, andmuting the completed application formto the USPTO. Time will very depenin uponthe individual case. Any comments on the amount of time you require to completeform and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S. Department of Commerce, P.O.Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,Iexandria, Virginia 22313-1450.
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)

‘OL-85 (Rev. 07/04) Approved for use through 04/30/2007. OMB 0651-0033 —_-U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1430
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ATTORNEY DOCKET NO. CONFIRMATION NO. |
50203/017001 6555  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR

10/222,540 08/16/2002 Edmend C. Metcalfe
 
 35743 7590 07/27/2004

KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATA M
INTELLECTUAL PROPERTY DEPARTMENT _
919 THIRD AVENUE
NEW YORK, NY 10022 1616 a

DATE MAILED: 07/27/2004

 

Determination of Patent Term Adjustment under35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

he Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
ailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
onths) after the mailing date ofthis notice, the Patent Term Adjustment will be 0 day(s).

‘a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
etermines Patent Term Adjustmentis the filing date of the most recent CPA.

pplicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
AIR) WEBsite (http://pair-uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
atent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
irected to the Customer Service Center of the Office ofPatent Publication at (703) 305-8283.

Page 3 of 3
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Application No. | Applicant(s)

. cre 40/222,540 METCALFE ET AL.
Notice ofAlfowability Examiner Art Unit :

Konata M. George 1616 
  

 
 

 

 
 
 
 
 

 
 

 
 

 
 
 

 
 
 

 

 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
ms being allowable, PROSECUTION ON THE MERITS |S (OR REMAINS) CLOSEDin this application. if not included
th (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
E OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal! from issueattheinitiative

Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
 

{q This communication is responsive to RCE filed December 22, 2003.
The allowed claim(s) is/are 1-108.

{The drawingsfiled on August 16, 2002 are accepted by the Examiner.
Acknowledgment is madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[] All b)L)Some* c) Ci None©of the:

4. LJ Certified copiesof the priority documents have been received.
2. C1 Certified copies of the priority documents have been received in Application No.
3. CJ Copies ofthe certified copies of the priority documents have beenreceivedin this national stage application from the

. International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

pplicant has THREE MONTHS FROM THE “MAILING DATE”ofthis communication to file a reply complying with the requirements
sted below. Failure to timely comply will result in ABANDONMENTofthis application.

THREE-MONTH PERIODIS NOT EXTENDABLE.

 

  

‘A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declarationis deficient.

GORRECTED DRAWINGS(as “replacement sheets”) must be submitted.
) 1 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948)attached

1) CJ hereto or 2) [] to Paper No./Mail Date .
\ C1 inciuding changes required by the attached Examiner’s Amendment / Commentorin the Office action of

PaperNo./Mail Date :
lentifying indicia such as the application number(see 37 CFR 1.84(c)} should be written on the drawingsin the front (not the back) of
ch sheet. Replacement sheet(s) should be labeled as such in the header according to 37 GFR 1.121(d).

ELDEPOSIT OF and/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

hment(s)
[Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)

Notice of Draftperson's Patent Drawing Review (PTO-948) 6. Ld Interview Summary (PTO-413),
6 Paper No./Mail Date :

Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. CJ Examiner's Amendment/Comment
aper No./Mail Date 10

GlExaminer's Comment Regarding Requirementfor Deposit 8. [ Examiner's Statement of Reasons for Allowance

 
 

if Biological Material g.[]Other_

Pea and Trademark Office - -
L Notice of Allowability Part of Paper No./Mail Date 2004072 
 

“37 (Rev. 1-04)
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Application/Control Number: 10/222,540 Page 2
Art Unit: 1616

DETAILED ACTION

Claims 1-108 are pending in this application.

Request for Continued Examination (RCE)

1. A requestfor continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), wasfiled in this application after allowance or after an Office

action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm’r Pat. 1935). Since

__, this application is eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has beentimely paid, prosecution in this application has

been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on December

22, 2003 has been entered.

Information Disclosure Statement

2. The information disclosure statement (IDS) submitted on December 22, 2003

was noted and the submissionis in compliance with the provisions of 37 CFR 1.97.

Accordingly, the examiner has considered the information disclosure statement.

Allowable Subject Matter

3. Claims 1-108 are allowed for the reasonsstated in the office action dated

October 3, 2003. The submission of the IDS does not contain any references that

would constitute prior art.
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Application/Contro! Number: 10/222,540 Page 3
Art Unit: 1616 : ;

TelephoneInquiries

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Konata M. George, whose telephone numberis
(571) 272-0613. The examiner can normally be reached from 8AM to 5:30PM Monday

to ‘Thumday and on alternate Fridays.
If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Gary Kunz, can be reachedat (571) 272-0887, The fax phone numbersfor
the organization where this application or proceeding is assigned are (703) 872-9306for

regular communications andfor After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is

Alay A ong
§ “splintEXAMTECHNOLOGY CENTER0

(571) 272-1600.

Konata M. George
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~ Customer No. 35743 Docket No. 57637/1160
Qs PE

“O

23 0h % IN THE UNITED STATES PATENT AND TRADEMARK OFFICEAue # a
Appligants Metcalfe, Edmundetal. Confirmation No. 6555

EASerial No. 10/222,540

Filed August 16, 2002

For SINCALIDE FORMULATIONS

Group Art Unit 1616
CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8

Examiner George, Konata M. Lhereby certify that this correspondenceis being depositedwith the United States Postal Service with sufficient
postage as First Class Mail in an envelope addressed to
Mail Stop Issue Fee, Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450 on August 19, 2004.

Mail Stop Issue Fee Signature: C-
Commissioner for Patents Carrie L. Caggiano
P.O. Box 1450

Alexandria, VA 22313-1450

 
ISSUE FEE TRANSMITTALOO

Sir:

In payment ofthe Issue Fee and Publication Fee mailed in the presentapplication by the Notice
of Allowance dated July 27, 2004 Applicants respectfully submitthe following documents herewith:

» Completed Part B-Fee(s) Transmittal (PTOL-85B);
= Certificate of First Class Mailing under 37 C.F.R.. § 1.8 dated August 19, 2004
= Kyamer Levin Naftalis & Frankel LLP check in the amount of $1660.00
= Return Receipt Postcard.

The Director is hereby authorized to charge any additional fee(s) or credit any overpayment to
Deposit Account No. 50-0540.

Respectfully submitted,

Dated: August 19, 2004 LA
Donald L. Rhoads, Reg. No. 34,705
Albert B. Chen, Reg. No. 41,667
KRAMER LEVIN NAFTALIS & FRANKEL LLP
919 Third Avenue

New York, New York 10022
Tel: (212) 715-9100
Fax: (212) 715-8000

KL3:2309851.2
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  sf. . x —~
PART B- FEE(S) TRANSMITTAL

Caiiiptete and send, fis Rod,dagether with applicable fee(s), to: Mail Mail Stop ISSUE FEEwy Commissioner for Patents

\ P.OsBenm 1450 
  
 
 

  

Alexandria, Virginia 22313-1450
or Fax (703) 746-4000

Ar transmitting jhe ISSUE FEE and PUBLICATION FEE(if required). Blocks I through 5 hould be 1 tTSihg the Patent, advance orders and notification of TONFEE fees! will be mailed to the Sirrent corres©enedwere
erwise in Block |, by (a) specifying a new correspondence address; and/or (b)indicating a separate “FEE ADDRESS” for

  
 

   
TNSTRUCTIONS: Thiy

! appropriate. All furtheredjndicated unless comecteQuekp
maintcnance {ec notificatio:   

  

  
  

“CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change ofaddress) Note: A certificate af mailing can only be used for domestic mailings of theFee(s) Transmittal, This ortiffcate cannot be used for any other accompanying
papers. Bach additional paper, such as an assignment or formal drawing, must35743 7590 07/27/2004 ave its own certificate of mailing or transmission.

KRAMER LEVIN NAFTALIS & FRANKEL LLP Certificate of Mailing or Transmission
INTELLECTUAL PROPERTYDEP.ARTMENT {heret corify that thisFee(s) Transmittal isbeing deposited ith the Unitedcs Postal Service with sufficient postage for first i i

. 919 THIRD AVENUE addressed to the Mail Sto iSSUE.FEE" addressabove, or being, pmetore
NEW YORK,Ny 10022 transmitted to the USPTO (703) 746-4000, on thedate indicated below.

yo4/2004 ERONEY ODODE 10ReeSH

{#0150 1330.00 OPprise 310.00 I
‘APPLICATION NO. [FILINGDATEFIRST NAMED INVENTOR ATTORNEY DOCKET NO.|CONFIRMATION NO.

. 10/222,540 * 08/16/2002 Edmund C. Metcalfe §0203/01700! 6555
TITLE OF INVENTION: SINCALIDE FORMULATIONS ,
#

APPLN. TYPE[SMALLENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NO $300nonprovisional $1330 $1630 10/27/2004

a
GEORGE, KONATA M 1616 424-489000

 

 
 

 
 
 
  

   2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys liceamer>—hevinyata.;or agents OR, altcmatively, 8 R y ’ , iis& Frankel LLP
(2) the nameofa single firm (having as a member a 2
registered attomey or agent) and the names of up to2 registered patent attorneys or agents. Ifno nameis 4
listed, no name wil! be printed.

1. Cha
CFRI

O Change of correspondence address (or Change of CorrespondenceAddressform PTO/SB/! 22) address( “?
"Fee Address"indication (or "Fee Address"Indication form
PTO/SEV47; Rev 03-02 or more recent) attached. Use of a CustomerNumberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (printor type)
PLEASE NOTE:Unless an assignes is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOTa substitute for filing an assignment.

agescorrespondence address or indication of "Fee Address" (37
 

   

 

(8) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)
. Bracco International B.V. Amsterdam, The Netherlands

Piease check the appropriate assignee category or categories (will not be printed on the patent); Q individual heorporation or other private group entity 1 government
4a, The following fee(s) are enclosed: 4b, Payment of Fee(s):

CXissue Fee . -tha check in the amountof the fee{s) is enclosed.
CkPublication Fee (No small entity discount permitted) ‘a Payment by credit card. Form PTO-2038 is arrached.
(Advance Order - # of Copies 10 x TheDirector is hcréby authorized by charge the required fce(s), or credit any overpayment, to: Deposit Account Number (enclose an cxtra copy of this form).

5, Change in Entity Status (from status indicated above) | . ,
Oa, Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Cb. Applicantis not claiming SMALL ENTITY status. Scc, ¢.g., 37 CFR 1.27(g}(2).

The Director of the USPTO is requested to applythe Issue Fee and Publication Fee(if any) or to re-apply any previously paid issue'fec to the application identified above.
NOTE;The Issue Fee and Publication Fee (ifrequired) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignce or other party ininterest as shown bythe records ofthe United States Patent and Trademark Office. ° yoree = Partyinterest2sshownbytherecordsoftheUnitedStatesPatentbreTr
(Authorized Signature) {Date) , :No UL, &G hr
This collection of informationis required by 37 CFR'I.31 1. The information is required to obtdin orretain a benefit by the public which is to file (and by the USPTOto process,an application. Confidentiality is governed by 35 U,S.C, 122and 37 CFR 1,14. This collection is estimated to take 12 minutes to complete, including gathering, propering, ansubmitting the completed application form to the USPTO.Time will depending uponthe individual case. Any comments on the amount of time you require to complctethis form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.

“Box 1450, Alexan fi aYi nia42313-1450, BO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450,exandria, Virginia +1450,

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information urless it displays a valid OMB contro] number.

    
  
     

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. 07/04) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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