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PATENT

SINCALIDE FORNIULATIONS

_ F1eld of the Invention
The mventlon relates to pharmaceutlcally acceptable formulat1ons of sincalide.

Backgr ound of the Invention

‘ KINEVAC® (‘Sincal_ide for Injcction','USP) is a cholecystopancreatic-
f.":"g'as‘ltrointestinal hormone pcpﬁde for paren’teral administration. The active

=% fpharmaceutlcal mgred1cnt 1-De(5- oxo-L-glutannnc 5-L-proline)-2- de-L-
»'methlonmecacrulcm or s1nca11de” (CAS# 25126-32- 3) IS a synthetlcally prepared C-

; _termmal octapept1de of cholccystoklmn (CCK-8), w1th the following amino acid

‘ fsequencc Asp Tyr(SO3H)-Mct-Gly-Trp—Met-Asp -Phe- NH2

KINEVAC® was ﬁrst 1ntroduced in 1976, and was ﬁmshcd as a sterile,
inonpyrogemc lyoph111zed white powder ina 5 L, (nominal) glass vial to contain: 5 ug
'smcahde with 45 mg sodlum chlorrde to prov1de tonicity; sodlum hydroxide or -

B hydrochlonc acid may have been added for pH adjustment (pH5.5-6. 5) The type I
j.'_glass vial was sealed under a nltrogen headspace with a Tompkins B0849 closure This
o "two mgred1ent fonnulatlon was mcorporatcd into the U.S. Pharmacopea/Natlonal
v-Formulary, USP 24 NF 19, January 1, 2000.

Smce its introduction; VaI'lOUS drawbacks in the manufacturmg and analysis of
KINEVAC® have been 1dent1ﬁed For example the two 1ngred1ent formulatlon suffers
,from potency var1ab1llty ThlS Varlablhty was exacerbated by the fact that the
g »;forrnulatlon was analyzcd usmg a gumca p1g gallbladder contractron bioassay for potency
: | ‘;of both sincalide and KINEVAC® “This bloassay was unable to- d1st1ngu1sh between
5 ‘b1oact1v1ty of smcahde and b1oact1v1ty of s1ncal1de degradants Accordmgly, a20%
overage of s1ncahde was requu'ed 1n previous ‘sincalide formulations to compensate for
.»‘the limitations of the bloassay Thus, there is a need for srncallde formulations having
. ‘-vv nnproved and consistent potency as established by a smcahde specific assay such as

- HPLC,




Summary of the Invention

' The present invention satisfies the need for improved sincalide formulations by
providing formulations that eliminate the need for a 20% overage of sincalide. The
sincalide formulatlons of the 1nvent10n are also purer than prior art formulations, and
~ have fewer degradants and more consistent potency. In addition, the purity of these
forrnulatlons may be assessed by HPLC, thus eliminating the need for the bioassay of the
» prior art formulations. _
The present invention prov1des s1ncahde formulations adapted for administration

hj‘inj ection. These sincalide formulations are characterized by improved stability and
: may be prepared as a relatlvely large volume batch:(+100 L).
“ In one. aspect, the invention features siricalide formulations that include an

~ effective amount of smcahde a bulkmg agent/tonrcrry adJuster one or more stabilizers, a
g surfactant a chelator and a buffer The invention also features kits and methods for
| ‘preparing 1rnproved smcahde formulatrons as Well as methods for treatrng, preventing,
v' and d:lagnosmg gall bladder—related drsorders using srncahde formulatlons
| The formulatrons of the 1nvent10n preferably have a pH between 6.0 and 8.0.
Suitable buffers 1nclude, but are not limited to, phosphate, citrate, sulfosalicylate, borate,
acetate and amine aeld huffers; Phosphate buffers, such as dibasic petassium phosphate,
are preferred. - ‘ | o _ |
_ In Varrous embodlments of the 1nvent10n the surfactant is a nonionic surfactant,
-preferably a polysorbate such as polysorbate 20 or polysorbate 80; the chelator is
‘:.'pentetrc acid (DTPA); and the stabilizer is an antloxrdant and/or amino acid. In a

- particularly des:[rable embodrm’ent of the invention, the formulation includes a plurality of

5 stabilizers, preferably L-argmlne monohydrochlorlde L-methionine, L-lysine

: monohydrochlorrde and sodlum metablsulﬁte _
Suitable bulking. agents/tonrclty adJusters include; but are not limited to, mannitol,

’ lactose, sodium chloride, maltose, sucrose, PEG’s, cyclodextrins, dextran, polysucrose

n
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The sincalide formulations of the invention may also be administered to-patients
receiving total parenteral nutrition (TPN), in order to 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‘ isa drawing illustrating 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 dashed lines.

FIG. 2 is a drawing illustrating 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 chemical structure of sincalide (Met 3, 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. 6 is a graphical representatibn of the effect of pH on the recovery of sincalide
in a formulation of thé 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 of pentetic 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 (1mM DTPA) spiked

with 0.63mM Cu?".

-10-
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(Ficoll), and polyvinylpyr'rolidine v(PVP)'. D-Mannitol is a preferred bulking

.agent/tonicity adjuster. -

‘Ina paiticularly preferred embodiment, the reconstituted formulation includes

j;O 0008 to 0.0012 mg/mL active 1ngred1ent (i.e., sincalide); 20.0 to 50.0 mg/mL. mannitol,
2.0 to 7 0 mg/mL argrnme O 2 to 1. O mg/mL methlonme 2.0t0 30.0 mg/mL lysine;

O 002 10 0.012 mg/mL sodrum metabrsulﬁte 0. 000001 t0 0.003 mg/mL polysorbate 20,
0 1 to 3.0 mg/mL pentetlc acid (DTPA) and 5410 12.0 mg/mL potassrum phosphate

: '(drbasrc) Ina more preferred embodiment, the reconstltuted formulation includes about
'O 001 mg/mL smcalrde about 34 mg/mL D—manmtol about 6 mg/mL L-argmme
monohydrochlonde about O 8 mg/mL L- methromne about 3 mg/mL L-lysme

: monohydrochlorrde about 0. 008 mg/mL sodrum metab1sulﬁte less than about 0.01

""‘_‘mg/mL polysorbate 20 about 0.4 mg/rnL pentetrc acid (DTPA) and about 1.8 mg/mL
: potass1um phosphate (d1bas1c) '

The kits of the 1nvent10n may, for example 1nclude the various components of the
formulatron asa mrxture 1n powder form along W1th a container (e.g., a vial) to hold the
-powder mixture and a physrologrcally acceptable fluid for reconstitution of the
: 'formulatlon The components of the formulatron may be present 1n the kit either in the
vpowder mrxture or in the ﬂuld portron K1ts of the 1nvent1on rnay also include all
jcomponents ina quurd rmxture or some components 1n a llqurd form and some in the
,form ofa powder '

i The formulatrons of the 1nvent1on Have 1mproved stability and potency compared
to previous srncallde formulatlons and are useful as diagnostic aids for imaging the
.hepatoblhary system of a patient. When used as a dlagnostlc aid, the sincalide
' formulat1ons may, for example be co- adrmmstered with a radropharmaceutrcal agent
havmg rap1d hepatrc uptake such as 9ngc mebrofemn or similar hepatobiliary imaging
agents to assist in the dragn051s of gallbladder diseases and related disorders.

__Add1t10nally, __the formul_atrons may be administered before and/or after diagnostic

[ imaging (including for example, magnetic resonance imaging, scintigraphic imaging,

ltrasound imaging, etc.)

Y
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*..FIG. 10 is a chromatogram of KINEVAC® experimental formulation (no DTPA) spiked
* with 0.18mM Mn*". '

i FIG. 11 is a chromatogram of KINEVAC® experimental forrmulation (ImM DTPA)

= plked with 0.18mM Mn™"

7 ; FIG. 12 shows representatlve ﬁlll-scale and expanded scale chromatograms ofa

g lyophlhzed reformulatlon of KINEVAC upon reconstitution with 5mL water, resulting in a

: 'smcahde concentratmn of 1pg/mL

etalled Descnpnon of the Inventlon

’ In order to develop an 1mproved smcahde formulatwn a series of studies,
f?descnbed in the Exarnples below were conducted to determine the effects of various

4 exc1p1ents on formulatlons of s1ncahde T hrough these studies, we d1scovered that the
‘4‘-.potency and stablhty of smcahde formulatmns can be 51gn1ﬁcantly enthanced through the
careﬁJI selectlon of eX01p1ents that prov1de certain desired functions. Accordingly, the
{present 1nvent10n prov1des novel smcahde formulatlons having 1mproved stability and/or
potency over prev1ous formulatlons '

, “As used herem the term s1nca11de” includes the synthetlcally—prepared C-

L ~term1nal octapept1de of cholecystoklnln (CCK-S) with the armno acid sequence: Asp-

> Tyr(SO3H) Met—Gly—Trp-Met-Asp-Phe -NH,, as well as denvatlves thereof which have

o been opt1mlzed or modified (to 1mprove stab111ty, potency, pharmacoklnehcs ete. ) but

i retam the b1olog10a1 act1v1ty of the ongmal octapep’nde For example peptldes in which

k 'the meth1on1ne and/or aspartlc ac1d residiies have been replaced without significantly
affectmg the blologlcal act1v1ty are 1ncluded Wltth ‘sincalide” as the term is used herein.
Slrmlarly, the term ° smcahde” encompasses not on]y monomenc but multimeric forms
of the pept1de as Well as phy51olog1cally active degradants or portlons of the peptide and
’ its denvatlves o

The sincalide formulations of the in\'/;ention can include a variety of excipients,

- such as, for example; antioxidants, buffers, bulking agents/tonicity adjusters, chelating

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

-12-
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solubilizers, surfactants, stabilizers, pH adjustors, lyoprotectants/cryoprotectants,

air/liquid and/or ice-liquid interface protectants‘(protectants against surface induced

- denaturation), freeze-thaw protectants, 'protectauts against protein/peptide denaturation,

protectants for rehydration, and wettlng agents. In preferred embodrments the

' formulations 1nclude excrprents that perform the functrons of at least: (i) a bulking

" agent/tonicity adJuster (11) a stabilizer, (iii) a surfactant (iv) a chelator, and (v) a buffer.
‘Typrcally, each of these funetrons is performed by a different excipient. However, in

_ -;some embodiments of the invention a smgle excipient may perform more than one

"functlon For example a srngle excrprent may be multi-functional, e.g. amino acids may

: functron as bulkmg agents stablhzers and/or buffers and other excipients may function,

-for example, as both a stabrllzer and a chelator or as both a bulking agent and a tonicity

l‘vadJuster Alternatrvely, multlple excrprents servmg the same function may be used. For

- example, the formulatron may contain more than one excipient that functions as a

~ stabilizer.

' Table 1 below shows the concentratron rariges for vanous excipients that were

b_ mvestrgated In general the range studles were based on a 2 mL fill of bulk solution per

“l"v1al before lyoplulrzatron After reconstrtutron W‘lth 5 rnL of water for m]ectron the final

: srncahde formulation results in an 1soton1c solutron The concentration ranges of the

ivarrous 1ngred1ents prov1ded in Table 1-can n be adjusted upward or downward, if

- mecessary in. conJunctron wrth 1ncreas1ng or decreasing the fill volume per vial, obtaining

the desired pH, obtaining the desrred reconstrtutlon volume and the desirability of

o achrevmg tonicity in the final reconstltuted.solutron. For example, as indicated above,

., .the concentrations provided in Table 1 were developed to provide an isotonic solution;

however, one skilled in thé art would recognize that a broader range of concentrations

could be used if an isotonic solution was not required.

=)}
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Table 1. Concentratron ranges for excrplents for preferred smcahde forrnulatlons

: Exc1p;ent Functlon Range Range Range Final Formulation (mg)
B “(mg/mL | (mghvial) »(1mg|_p?{ TmL 1vial | 1mL
Bulk mL atier Bu
A . B reconsy, | Target |
- (Sincalide) Active lngredient . - 0.0025 0.0050 0.0008- 0.0025 | 0.0050 | 0.0010
SR i L 0.0012 -
. Mannitol Bulklng Agent/Cake : 50.0 — 100-250 20.0-50.0 85 170 34
R FormlngAgenUTonICIty +125.0 :
e _.-Adjuster_ . : ) . - .
- TWEEN®-20 T .Non-lonic . - 0.0000025- | 0.0000050 | 0.0000010- | <0.01 <0.01 <0.01
AR SurfactantlSolubxhzmg 0.0075 ~0.0150 0.0030
: Agent/Wetting Agent - ) . . s
- DTPA . '| - Chelator/Stabilizer/Antio 1.0 2.0 0.1-3.0 1.0 2.0 0.4
) N Cxidant/ - . ) i }
Complexing
. AgenthreservatxveIpH ’
L - Adjuster - .} L . .

Sodium _Antlox1dgntlﬁresewative/ 0.005 — " 0.010- 0.002-0.012 | 0.020 0.040 '0.008
‘Metabisulfite -| |~ Stabilizer - ~{ * 0.030 0.060 : .
~Potassium. - - Buffer/pH . 2.7-45 5.4-12.0 1.1-1.8 4.5 . 9.0 1.8
. Phosphate, . . Adjuster/stsoluhon Ad | - : : .

. dibasic L 5 L .

* Potassium BufferlpH . 1.0-86.5 9.6-13.0 1.92-2.6 0 0 . 4}
. 'Phosphate, AdjuStBI"IDlSSOIUtIOn Ald_ o Co B

.monobasic. | : : B o : )

- Methionine . - - Stablhzer - 0.5-2.5 - 1.0-5.0°: © 0.2-1.0 - 2.0 4.0 0.8
- “Lysine -Stab!llz_erILyoprotectanﬂ [ 5.0-30.0 10.0-60.0 2.0-30.0 ° 7.5 150 3.0 -
Coo ¥ i Cryoprotectant R S : . .

Arginine - StablhzerILyoprotectantl 5041 7._5 10.0-35.0 2.0-7.0 15 30.0 6.0
S L CryoprotectantIpH : ’ o - : )

o Adjuster . : - : .
Tomcuy Adjuster 4 5 90 -1 9.0-18.0 1. 8-3 6. 0 0. [¢]

S Alternatrve excipients mclude TWEEN® 80; potassium metab1sulﬁte sodmm phospha’ie cllbasm sodlum phosphate monobasic,
i _and potassrum chlorrde Addrtronal alternatives are listed below. .

‘ Table 2 shows preferred ranges for preferred exc1p1ents in the bulk solutlons vials
_ :i:v:and after recons’atutlon All concentratrons shown for the bulk solution are based on a 2
' mL fill volume The 1ngred1ent quantltres are matched to result in a pH shghtly below

B neutral and result in an 1sotomc solut1on after reconstitution of the Iyophilized vial as
inidicated by an osmolahty in the range of 180 to 320 mOsrn/kg preferably, 240 to 320
mOsm. The columns tltled “Final Formulation” represent particularly preferred

formulations.

-14-
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Table 2. Osmolality values for various sincalide formulations. :
(Al formulations contain 0.0025mg CCK-8/mL.; “dibasic” and “monobasic” refer to dibasic and monobasic
_potassium phosphate; “Na meta” refers to sodium metabisulfite)
. Formulation Calculated
- Excipients - mOsm/kg
_(mg/mL Bulk) - -
 Mannitol (125.0)
~ " "Dibasic (3.75) 292
oDTPA(1.0)
. Mannitol (95.0) - _
" . " Dibasic (4.9) 244
“Monobasic (2.8) .
[~ DIPALO)
" [+ Mannitol (103.0) .
. Dibasic (3.75) 244
O DTPA(LOY . - |
- -Mannitoel (75.0) -
' NaCl(4.5) | 244
. “Dibasic (3.75) '
| _DTPA(L0) .
-{_Mannitol (85.0)
|~ TWEEN®20 (0.005) - 187
<. "Dibasic (2.75)
2 DTPA (1.0)
-1+ . Methiodine (2.0)
A o Lysine (15.0)
- Marnnitol(50.0) o
"~ NaCl1(9.0) - 247
" Dibasic (3.00).
. -DTPA (1.0)

-15-
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4
o :
TWEEN® 20 (0.0075)
 Mannitol (75.0) 264
oo KCI(6.0). :
- Dibasic (3-25)
Meonobasic (1.0)
¥ DTPA (1.0)
"~ Methionine (2.0) =
I TWEEN® 20 (0.005)
~ Mannitol (75.0) 264
LU KCL(6.0)
~_Dibasic (3.25)

‘[ Monobasic (1.0)

[ DTPA(L.0)

[ Methionine (2.0) -~

[ TWEEN® 20 (0.0025)
~ Mannitol (75.0) 264
SKCL(6.0)

_Dibasic (3.25)

| Monobasic (1.0) .

"DTPA (1.0)_

|~ Methionine (2.0)

~ TWEEN® 20 (2.5ng) :

- Mannitol (85.0) 314

" Dibasic (4.50) |

| & “DTPA(1.0)

- |- Na metabisulfite (0.020)

-~ Methionine (2.0) -

| . Lysine(7.50)

|- Arginine (15.0)
- NaMeta (0.015)

. . Mannitol (85.0) 257

. Dibasic (2.75)

DTPA (1.0)

©20(0.005)

- Methicdnine (2.0).
_ Lysine (7.50)
Arginine (15.0)

-16-
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¢ [ NaMeta(0.030)
- | Mannitol (85.0) 257
|7 =7 Dibasic (2.75) -
“n o DTPA (1.0)
I TWEEN® 20 (0.005)
" Methionine (2.0) -
| “Lysine (7:50)
| Arginine (15.0)
~ NaMeta (0.005)
~ Mannitol (85.0) 257
' Dibasic (2.75) '
5 -DTPA(1.0) -
| TWEEN® 20 (0.005)
" Methionine (2.0) -
7 Lysine(7.50).: .
| Arginine(15.0) .
| NaMeta (0.020) o
| Mannitol (85.0). 259
| Dibasic(3.00) -
A2 DTPA (1.0)
| TWEEN® 20 (0.005)
' Methionine (2.0)
& Lysine (7.50) ..
. Arginine.(15.0) -
_ - Dibasic (2:75) _
- Manuitol (85.0) 257
- NaMeta (0.015) .-
. DTPA(L0)
- | TWEEN® 20 (0.005)-
1 Methionine (2.0) .
ba ety i LySixi‘e (7.50)
| Arginine (15.0)

| Dibasic (3.00) 259
. Mannitol (85.0)
_NaMeta (0.020) -
|- DIPA(L0)
| TWEEN® 20 (0.005)
___Methionine (2.0).
A Lysine (7.50).
. Arginine (15.0).

10
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“.-Dibasic (3.25)

{7 Mannitol (75.0)

. KC1(6.0) .

| TWEEN® 20 (0.0025)

I~ Monobasic (1.0)
.2 DIPA(1.O) -~

~ Methionine (2.0).

264

. Dibasic (4.50)

[ Mannitol (85.0)_

~ TWEEN® 20 (2.508) _

~ DTPA (_1_0)'_ AR

|7 Na metabisulfite (0.020)

| Methionine (2.0)

Lysine (7.50)

|7 Arginine (15.0)

314

= Methionine (2.0)

[ Mannitol (75.0)

e T T NaCLG5.0) -

[ TWEEN®.80 (0.025)

- 'Monobasic (1.0)

- DTPA(1.0)

- Dibasic (3.25) - -

262

| Methionine (1.5)

| Mannitol (75.0) -

T NECIG0Y

| TWEEN® 80 (0.025)

~Monobasic (1.0)

. DIPA(LO)

- Dibasic (3.25) -

262

- ‘Methionine (1.0)

_Mannitol (75.0). .

~+» NaCl (5.0) -

| TWEEN® 80 (0.025)

" Monobasic (1.0)

| - DIPA(L.0)

Sl iDibasic (3.25)

262

| Methionine (0.5)

_-_Mannitol (75.0)

NaClL (5.0)

- TWEEN® 80 (0.025) -

“Morobasic (1.0)

“o < "DTPA (10)

| Dibasic (3.25)

202
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' [ Methionine (2.5)
~ Mannitol (75.0) 262

T NaCl(5.0) -
|7 TWEEN® 80 (0.005)
I~ Monobasic (1.0)
~ DTPA(1.0)

" Dibasic (3.25)

~_Lysine (5.0) _

~ Manuitol (95.0) - 209

~ TWEEN® 20 (0.005)

" Dibasic (2.75)

17 DTPA (1.0)

I Methionine (2.0)

. Lysine (15.0)

~ Mannitol (85.0) - 187

1 TWEEN® 20 (0.005) .
Dibasic (2.75)

. "DTPA(1.0)

~ Methionine (2.0)
 Lysine(30.0) = -
| . Mannitol (70.0)_ T 245

- TWEEN® 20 (0.005) '
 Dibasic (2.75) -
" -«DTPA (1.0)
___Meéthionine (2.0)
 Arginine (17.5) :
| . Mannitol (85.0) 245
| TWEEN® 20 (0.005)

- Dibasic (2.75)

] . DTPA.(1.0)
||~ Methionine (2.0)
| Arginine (10.0) . | -

~ Mannitol (85.0) 232
_ TWEEN® 20 (0.005) :
.~ Dibasic (2.75)

L DTPA (1.0)

. Methionine (2.0)
. Arginine (5.0)
‘| Mannitol (85.0) 238
|- TWEEN® 20 (0.005)
| Dibasic (2.75)
_____DTPA(1.0)
| Methionine (2.0)

- Lysine (7.5)

12
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~ Arginine (8.75)
- Mannitol (85.0) 245
T TWEEN®20 (0.005)
“Dibasic (2.75)

DTPA (1.0).
‘Methionine (2.0)
. Lysine (7.5) .
¢ Arginine (15.0) . -
|77 “Mannitol (85.0) 257

" TWEEN® 20 (0.005)
- Dibasic (2.75)
. - DTPA(1.0)
" " Methionine (2.0) .
- Lysine (7.5)

' Chelators

Excrprent nnpurltres and/ of stopper extractables can introduce trace metals into |

pharmaceuncal formulations. Srncahde contains two meth10n1ne resrdues (Met 3 and
Met 6) that are suscep‘nble to oxidation by free metals. Thus the sincalide formulatrons
.of the 1nvent10n contain chelators to 1nh1b1t the oxldat1on of the two methionine residues
,;present in s1ncahde (Met 3 and Met 6). Preferred ohelators 1nclude pentetic acid (DTPA),
'edetlc acid (EDTA) and denvatlves thereof 1nclud1ng salts. DTPA is a preferred

7 chelator As described in Example 2 below the amounts of the degradants sincalide Met
5 ‘3 and smoahde Met 6 monosulfoxrdes 1ncrease in the presence of certain metals and in
;,the absence of DTPA, while the presence of DPTA has an mhrbrtory effect on the

: forrnatlon of these’ ‘monosulfoxides. In particular, oopper and manganese, in the absence
;Qf DTPA, have the greatest oxidative effect on the methronlne residues of sincalide
frésui'ting in combined height pereentages of Met 3 and Met 6 moriosulfoxides (vs

s smcahde) of 85.5 and 128.9, respectlvely ‘

T In a préferred embodiment, the sincalide formulatlons contain between 0.1 and 3.0
. mg of DTPA per mL after reconstitution. In a particularly preferred embodiment,

' sincalide formulations of the invention contain 0.4 mg DTPA/mL after reconstitution

) ‘with 5mlL.
13
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Buffering Agents -

Buffering agents are employed to stabilize the pH of sincalide formulations of the

: irivention, and cOnsequently, reduce the risk of chemical stability at extreme pH values.

: Buffenng agents useful in the preparation of formulation kits of the invention include, but
are 1ot limited to, phosphorrc acid, phosphate (e.g. monobasic or d1bas1c sodrum

" ,}phosphate monobas1c or dibasic potassium phosphate, etc) citric acid, citrate (e.g.
sodlum crtrate etc.), sulfosahcylate acetic acrd acetate (e g. potass1um acetate sodrurn

. "'cetate etc) methyl boronlc acid, boronate d1sod1um succmate hexahydrate amlno

ds mcludmg arnrno aCId salts (such as h1st1d1ne glycrne lysrne 1rmdazole) lactw ‘

v nate (e g sodrum succrnate) tartarrc a01d tartrate (e g sodrum tartrate etc ) trrs—
(hydrokyrnethyl)amlnomethane brologwal buffers (such as N—2- o

hydroxyethylp erazme N’ 2 ethanesulfonrc acrd (HEPES), CHAPS and other “Good’ ”
: ‘f:buffers) arid the 1 like,
; : Pho' |

1sva'p_ ferred buffe . ng agent due to 1ts lack of 1nteract10n W1th sincalide

nd an 1dea1 ' : enng capacrty in the physrolog1cal pH range leasrc potassrum _

phic sphate 1s d partrcularly preferred buffer 1n srncahde formulatrons of the 1nvent10n As
,descnbed in Example 1 below a srncahde formulat1on of the 1nvent10n proved to be
table over a pH range of 5. 5 -9.1. W1th1n the pH range of 5.5 ~8 5 no distinct pH—

‘ ‘Adependent related trends in 1n1t1al srncahde recovery were observed wrth a s1ncalrde

'k:formulatron of the mventron Preferably, a smcahde formulation of the invention has a

,;‘pH frorn 6.0 to 8 0

Stab1llzers
The octapeptlde smcallde contalns one tryptophan and two methlonrne residues.

M?’thlomne has been identified as one of the most easily oxidizable amino ac1ds, which

14
G
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egradés to its cOrreS'ponding suifoxide and; under more strenuous oxidation conditions,
VQ:Sxilfone The mechanisms of oxidation appear to be highly dependent on the reactive
xygen spec1es under consideration: peroxide, peroxyl radicals, singlet oxygen, and
ydrdxyl radlcal have all been shown to oxidize methiomne residues to sulfoxides and
ther products Therefore based on the potentlal for oxidation of this peptide, it was
ccessary to 1dent1fy functional additrves for peptide stabihzation

= AntzoxzdantS/Reduczng Agem‘s Ina preferred embodiment of the invention, the
mcahde formulatlon contains an antroxrdant or reducmg agent as a stabilizer. A wide
nety of ant10x1dants or reducmg agents can be used as stabilizers, 1nc1ud1ng but not
muted to acetylcysteme cysteine aSCOIbIC ac1d benzyl alcohol, mtnc acid, pentetic acid
v iethylenemamlne pentaacetic ac1d (DTPA) propyl gallate methylparaben
ulfoxylate propylparaben edetic acid or ethylenediammetetraacetlc acid (EDTA)

~ disodrum EDTA drhydrate d1thlothre1tol glutathione, monothioglycerol potassium

{ k'bisulﬁte sodlum forrnaldehyde sulfoxylate sodium sulfite, sodium succinate,

. sodium metab1su1ﬁte stannous chloride thioacetlc acid, thiodlglycerol
ithloethanolamme thloglycohc a01d 2- amlnoethanethiol (cystearmne) butylated
"ihydroxyamsole (BHT) and sodium sulfate and derivatives thereof, including salts and
illﬁlrous acid salts. Sodium metablsulﬁte is a preferred antioxidant stabilizer.
,f}Addltlonally, DT PA, Wthh isa preferred chelator, also may be an antioxidant stabilizer.
-~ Amino Acids. Ammo acids have also been used as stabihzers or co-stabilizers of
Jeptldes to: act as cryoprotectants during freeze drying, stablhze agamst heat

inhibit aggregéte"forrnatioh, improve solubility or rehydration, inhibit

enaturatidn

3

som'erization reduce surface adsorption or act as chelating agents. They can also
mcrease the product glass transition ternperature (T and thereby increase process

bllity, as well as stabilize the product by mmnmzmg overdrylng during secondary
dl'ylng Surface exposed re51dues can react readily with oxidizing agents at physiological
PH scavenging ox1d121ng rnolecules and protectmg critical regions of peptides.

Various D- and/or L-amino acids can be used as stabilizers in sincalide

fdrmulatlons. As used herein “arnino acid(s)”and the names of specific amino acids (e.g

¢
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‘ gmme lysine, methionirre etc.) encompass D- and/or L-amino acids, amino acid salts,
derrvatwes homologs dimers, oligomets, or mixtures thereof. Preferred arnino acids for
use as stabilizers in the present invention include methionine, lysme and arginine.
‘Examples of other armno acrds (and arnino aeld salts) surtable as stabilizers include, but
ar‘ not lnmted to, arglmne glutamate, asparagme gamma armnobutyrrc acid, glycine
yc1ne buffer) glutamlc a01d glutamate sodium glutamate, histidine (and histidine
buffer) lysme glutamate lysme aspartate argmlne aspartate imidazole, serine,-threonine,

anine; polyglutamlc ac1d polylysme glycylglycme and the like, mcludmg
ydroxypropyl and galactose derivatives. In one part1cularly preferred embodiment; L-

gmme monohydrochlonde L- rnethronme and L- lysrne monohydrochlorlde are used

Crvoprotectants/Lvoprotectants
Varrous cryoprotectants/lyoprotectants can be used ifi the present invention.

',Surtable cryoprotectants structure water molecules such that the freezing point is reduced
or the rate of coolrng necessary to ach1eve the Vrtreous phase is reduced. They also
1se the glass transrtron temperature range of the vitreous state These 1nclude but are
ot llrmted to: d1methylsulf0x1de (DMSO) dextran sucrose l 2—propanedrol amino
elds/salts such as; glycme, lysme arglmne aspart1c acrd h1st1dme prolme etc.,

lycerol sorbrtol sodlum chlonde fructose, trehalose rafﬁnose stachychose propylene
(glycol 2,3- butaned:lol hydroxyethyl starch polyvmylpyrrohdone (PVP), PEG’s and
rmlar compounds proteln stablllzers such as human serum albumln bovine serum
lbumln bovme gamma globuhn geldtin (or derrvatrves such as Prionex, etc.), dextrose,
lucose ‘maltose, arabinose, lactose, inositol, polyols (such as sorbitol, xylitol, erithritol,
lyeerol ethylene glycol ‘etc.), tetramethyl glucose, sodium sulfate, cyclodextrins and

omblnatrons thereof. Lysine and arginine are preferred cryoprotectants/lyoprotectants

Surfactants/ Solublllzers/ Surface Actrve Agents
Pept1des are susceptlble to physwal degradatron through denaturation, aggregation,

réClprtatlon, container surface adsorptlon and/or agrtatlon induced denaturation. The

16
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ﬁ’addrtlon of a nonionic surfactant, such as polysorbate, to the formulation, may reduce the
,r:mterfacral tension or aid in solubilization thus preventrng or reducing denaturation and/or
/degradatlon at air/liquid or llqllld/SOlld interfaces of the product in solution.

- Surfactants/solublhzers include compounds such as free fatty acids, esters of fatty
:,ac1ds w1th polyoxyalkylene compounds | like polyoxypropylene glycol and

: polyoxyethylene glycol; ethers of fatty alcohols w1th polyoxyalkylene glycols; esters of
Lfatty acids with polyoxyalkylated sorbltan soaps; glycerol-polyalkylene stearate;

’ lycerol—polyoxyethylene ncrnoleate homo and copolymers of polyalkylene glycols;
‘fpolyethoxylated soya—oﬂ and castor oil as Well as hydro genated der1vat1ves ethers and
sters of sucrose or other carbohydrates wrth fatty ac1ds fatty alcohols, these belng
ptronally polyoxyalkylated mono- , di- and tnglycerrdes of saturated or unsaturated
\fatty‘_amds glycendes or soya—01l and sucrose sodium caprolate ammonlum sulfate,
odium dodecyl sulfate (SDS) Triton-100 and an1on1c surfactants containing alkyl, aryl
"or heterocycllc structures ' '

‘ L Examples of preferred surfactants/ solubrllzers for use in the present invention
V'flnclude but are not lnnlted to, pluronlcs (e g., Lutrol F68 Lutrol F127), Poloxamers,

' SDS, Triton-100, polysorbates such as TWEEN® 20 and TWEEN® 80, propylene glycol,
ifPEG and similar cornpounds Brij58 (polyoxyethylene 20 cetyl ether), crernophor EL,
:,cetyl tnrnethylamrnonlum bromlde (CTAB) drrnethylacetamlde (DMA), NP- 40

s (Nomdet P- 40) and N rnethyl 2—pyrrohdone (Pharmasolve) glycme and other amino
:iacrds/ amino acid salts and anionic surfactants containing alkyl aryl or heterocyclic

’.Stru_ctures, and cyclodextnns. TWEEN® 20 is the most prefetred surfactant in

forrhulations of the invention.

. ulking Agents/T onicigg‘ v Adjusters

-+ Dueto the srnall amount of s1ncahde present in the formulations of the invention,
1 bulkmg agents/ton1c1ty adJusters are useful to prov1de structure and support for the active
;,;mgredrent, sincalide, as well as to prov1de tonicity. Bulking agents/tonicity adjusters

fi't(‘also_ called lyophilization aids) useful in the preparation of Iyophilized products of the

17
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ventlon are known in the art and include mannitol, lactose, potassium chloride, sodium
ch]onde, maltose sucrose, PEG’s (such as, for example, PEG 300 PEG 400, PEG 3350,
G 6000 PEG 8000 and the llke ete. ), trehalose, raffinose, dextrose, polygalacturomc

id galacturomc acid, amino acids (mcludlng amino acid salts) such as lysine, arginine,

g ycme, galactose etc. ) cyclodextnns such as hydroxypropyl-y-cyclodextrin (HP-y-CD),
xtran Flcoll and polyvmylpyrrohdone (PVP). Of these, D-mannitol is the most

eferregi- bulkmg agent/tonicity adJuster for use with the invention.

'—'Other Exc1p1ents

s Other exc1p1ents Wthl’l may optlonally be used in the formulations of the

ventlon mclude preservatwes (e.g., benzalkomum chlonde) osmolahty adjusters (e.g.,
‘dextrose) lyoprotectants (eg, sodlum sulfate) solublhzers tonicity adjusters (e.g.

dium chlonde) cake forming agents complexing agents, and dissolution aids. A listing
of‘vanous eX01p1 ents that cari be used 1n smcahde formulat1ons for parenteral

' '?";adnnmstratlon can be found i in, for example The Handbook of Pharmaceutical Additives,
:Second Ed1t1on edited by Michael & Irene Ash; Remington’s Pharmaceutlcal Sciences,
kr}(lSm Ed1t10n), edited by A. Gennaro, 1990, Mack Publishing Company, Easton, PA and
kPollock et al,; Stnckly, Robert G Patenteral Formulatlons of Small Molecules
Therapeuﬁcs Marketed in th_e Umted States (1999)-Part I, PDA Journal of
Pharmaceutical Science and Technology, 53(6):324 (1999); Strickly, Robert G.,

Parenteral Formulations of Small Molecules Therapeutics Marketed in the United States

"(1999) Part 11, PDA Journal of Pharmaceutical Science and Technology, S4(1): 69
,(2000) Parenteral Formulatiors of Small Molecules Therapeutics Marketed in the United
,States (1999)-Part 1, PDA Journal of Pharmaceutzcal Science and Technology,

’54(2) 154 (2000); Nema, Sandeep, et al. EXClplents and Their Use in Injectable Products,
PDA Journal of Pharmaceutical Science and Technology, 51(4):166 (1997); Wang, Y.J.,
al., Parenteral Formulations of Proteins and Peptldes Stab111ty and Stabilizers
:t_ichmca_l Report No. 10), Journal of Parenteral Science and Technology, Vol.42 (28),
upplement 1988, Carpentcr, J.etal, Ffeezing- and Drying-Induced Perturbations of

18
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/ gs and The Pharmaceutzcal Sczences Louis Rey and Joan C. May., eds., Marcel
kker, Inc New York, NY (1999) Mlchael J. Prka] Mechamsms of Protein

brhzatton Durmg Freeze- Drymg and Storage The Relative Importance of
emrodynarmc Stabrhzatron and Glassy State Relaxation Dynamlcs in Drugs and The
naceutical. Sczences Louis’ Rey and Joan C. May ., eds., Marcel Dekker Inc New
kNY (1999)' Shah, D et al., The Effects of Various Excipients on the Unfolding of
7F1broblast Growth Factor PDA Journal of Pharmaceutzcal Science & Technology,
5)-238 (199 8); Powell MF, et al Compendmm of Excrprents for Parenteral
rrnulatrons PDA Journal of Pharmaceutzcal Science & Technology, 52(5) 238 (1998);
n nactrve Ingredrent Gurde Drv Of Dmg Informatron Resources FDA, CDER Jan.

’ 6“ Handbook of InJ ectable Drugs, Edition 8, Am. Soc. Hosprtal Pharmacists, 1994,

T rrssel

jForrnulatron Kits ,

Klts of the present mventron preferably eornprrse one O, more vials contamrng the
terrle forrnulatlon of & predetermmed amount of srneahde a lyophrhzatlon aid or bulking
ge :t/tomcrty adJuster one. or more stab1hzers a surfactant, a ehelator and a buffer. The
ne or more vials that contam all or part of the formulatron can independently be in the

orrn of a sterile solution or a lyophﬂrzed sohd Buffermg agents useful i n the

‘reparatron of forrnulatron kits of the 1nventror1 are drseussed herein and 1nelude for
xample phosphate, citrate, sulfosahcylate and acetate, and aminé acids (including

mino acid salts) Dibasic potassium phosphate is a preferred buffer in sincalide

ormulatlons of the mventron The krts may also includea ﬂurd portron for example
ater or sahne for reconstltutron of the formulation prior to mjectlon

Lyop}uhzatron aids or bulkmg agent/tomcrty adJu_sters useful in the preparation of
Yoiitrilrzed Kits incliide those dicussed above, particularly, mannitol, lactose, sodium
hlorrde, maltoee, §u.crose, PEG;S, galaturonic acid, polygalcturonic acid, cyclodextrins,

/h'"aé hydroxypropyl-y-cyclodextrin (HP-y-CD) and the like, dextran, amino acids

19
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: As dlscussed a component ina formulatlon k1t can also serve more than one.
ction. For example an exc1p1ent Whlch serves as a stab111zer may also serve as the
helator and an exc1p1ent whlch serves as a bulkmg agent may also serve as a tonicity

djuster. j In add1t10n 1n some embodlments the exc1p1ents are allin dry powder form, or

] qurd forrn Whlle 111 other embodlments some of the exc1p1ents are in dry form and

. re in a ﬂuld port1on 1ncluded in or sold separately from the kit. ’ ,

A partlcularly preferred kit of the 1nvent10n contams about 0.005 mg smcahde

C 170 mg D-manmtol less than or equal to 0.01 mg TWEEN® 20, about 2 g DTPA,
0 04 mg sodlum metablsulﬁte about 9 mg potassmm phosphate (dlbas1c) aboiut 4

7 methlonme about 15 mg L—lysme monohydrochlonde and about 30 mg L- argmme

onohydrochlonde

Therapeutlc/Dlagnostlc Uses

Slncallde isa synthetlc analog of thie endogenously produced hormone

1ystok1mn (CCK-8) CCK—S acts on receptors within the gallbladder wall causmg it
'tract cleamng out any remalmng sludge or bile that may have accumulated within
gallbladder CCK—S increases blle flow and small and large bowel rnotlhty causes the

c‘sphmcter to contraet and i 1ncreases pancreatlc enzyme secretron CCK-8 also

auses delayed biliary to bowel tramnsit. Smcahde has a more rapld phys1olog1e effect on
l_lbladde:r in terms of contraction and relaxation than the endogenous hormone

CCK—S) produced by the body, maklng s1ncahde formulatlons useful as diagnostic aids

or hepatob1hary imagitig, when adrmmstered alone or m conJuncnon with a

atoblhary 1mag1ng agent. For example, sincalide may be adrmmstered before and/or

24 dlagnostlc imaging (such as, for example, magnetic resonance 1mag1ng,

20
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cintigraphic imaging, ultrasound imaging, etc.) to improve visualization and/or diagnosis

"ariou's disease states.

In one embodlrnent hepatobrhary Lrnagrng can be performed usmg, for example,
epatobrhary selntlgraphy, an 1nstrumental 1mag1ng tool used in the diagnosis and

luatlon of hepatoblhary disease. Deteetlon of diseases, such as acute and chronic
holecystrtls biliary obstructron brle leaks, and other forms of hepatobiliaty disease, help

he physreran to better deterrmne the approprlate course of treatment and management of

he pat1ent suffenng from a suspeeted hepatobrhary pathology

As explalned below, the indications for use of sincalide in conjunction with
epatoblhary 1mag1ng 1nclude (a) pretreatment of patrents who have not eaten for more
han 20 to. 24 hours prior to 1mag1ng (1n order to empty the gallbadder (GB) of non-
adlolabelled bile) and (b) use in the analys1s of gallbladder motor funetron including the
etermmatron of GBEF (gallbladder eJectron fractlon)

It is 1rnportant to properly prepare the patlent prlor to hepatob111ary imagingin

rder to aelneve lngh quallty 1mag1ng and reduee the number of false pos1t1ve and -

"atrve results Preferably, patlents should have nothmg to cat for 4 to 12 hours prior to
epatoblhary 1mag1ng Prolonged fastmg, however may result in false positive test

ults (ie. farlure to Vlsualrze the gallbladder) Ifa patlent has not eaten for more than
hours the patrent is preferably pretreated w1th smcallde by admnnstratlon of the
mcahde formulatron deserrbed herein’ prlor to 1mag1ng Typleally, the gallbladder

,acts w1thln 15 nnnutes after s1neahde 1inj ection and the hepatobllrary imaging agent
" radrotracer) is 1n]ected 30 m1nutes later. The gallbladder is then emptied and is
etter able to take up and accumulate 1mag1ng agent (e. g radlotraeer) which helps to
uee the number of false posrtlve studres

The preferred radlopharmaeeutlcals used for hepatobrhary 1mag1ng mclude, but
are not limited to, Tc 99m IDA (Imlnodracetrc acid) analogs, such as Tc-99m mebrofenin

(CHOLETEC®) Tc—99rn ‘disofenin (DISIDA) and T¢-99m hdofemn (see also U.S.

21
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._{,Patg;ﬁt No. 4,418,208). Tc-99m mebrofenin is a preferred hepatobiliary imaging agent.
A’ébtheds for coadministration of Tc 99m IDA (Iminodiacetic acid) analogs with CCK and
rncalrde are known in the art and descrrbed in, for example, Ziessman HA.,,
Lholecystoklnln Cholescmtrgraphy victim of its own success? J. Nucl. Med. 1999,

0: 2038 2042; Krlshnamurthy S., etal, Gallbladder ejection fraction: A decade of
rogress and future promlse J. Nucl: Med. 1992 32:542-544; Krishnamurthy GT., et al,,
uantrtatrve blllary dynamlcs 1ntroduct1on of a new noninvasive scmtrgraphrc technique.
Nucl Med 1983 24 217 —223 Mesgarzadeh M et al. Fllllng, post—cholecystoklmn
mptymg and reﬁlhng of norrnal gallbladder effects of two d]fferent doses of CCK on
eﬁlhng Conmse Cornm T. Nucl Med l983 24: 666 671; Knshnamurthy GT,, et al.,

he gallbladder emptyrng response to sequentral exogenous cholecystokmm Nucl Med.
, orn 1984 5(1) pp 27—33 Knshnamurthy GT et al., Detection, localrzatlon and
uantltatlon of degree of common bile duct obstructlon by scintigraphy, J. Nucl. Med.

:985 26: 726 735 ka Bennet D, et al. Cholecystok]mn cholescmtlgrap}uc ﬁndmgs in
the cystrc duct syndrome J. Nucl Med 1985 26:1123-1128; Fink-Bennet D., The role of
5icholecystogogues in the evaluatlon of b1l1ary tract disorders. Nucl Med. Ann. 1985,

: énny Freeman and He1d1 Welssman eds , New York Raven Press 1985, pp. 107- 132
ewman P ct al A s1mple techmque for quanntatmn cholecystokmm—HlDA scanmng
tlshJ of Radlology, Vol 56 pp 500- 502 '1983; Pickleman J., et al. The role of
mcallde cholescmtlgraphy n the evaluat1on of patlents with acalculous gallbladder
1sease Archrves of Surgery, Vol 120 693 697, Z1essman HA., et al., Calculatlon ofa
all lbladder e_] ection fract10n Advantage of contmuous sincalide 1nfu51on over the three-
nute infusion method. J. Nucl. Med 1992 33 537-41; Sltzrnarm IV, etal,

holeeystokmm prevents parenteral nutntlon mduced blllary sludge in humans, Surg.

Gynecol Obstet. 170:25- 31 1990; Tertelbaum DH.,, et al., Treatment of parenteral
trrt10n-assoc1ated cholesta31s with cholecystokrnm-octapeptlde J. Pediatr. Surg.
1082 1995

After adrmmstratlon of the hepatobrlrary imaging agent, the hepatoblhary system

2
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ated dlsorders 1nclud1ng chronic acalclulous cholecystttls (CAC) In partlcular Jow
has been found to have a >90% positive predrctrve value for CAC. Other changes
in brlrary dynarmcs may be us ed in the dragnosrs of a vanety of brhary disorders.

Methods for determmrng GBEF sc1nt1graph10ally are known in the art, and are

1 in, for example the references c1ted above Smcalrde ards in the analysis of
functron 1nclud1ng the measurement of GBEF through its physrologrcal effects
I gallbladder e. g it abllrty t6 1nduce gallbladder oontractron and emptylng One
:hruque for rneasurmg GBEF is to admlnrster srncalrde slowly asal-3 rnmute 1nfus1on
an ‘o calculate GBEF at the end of about 20 rmnutes Alternatrvely, s1ncalrde may be
;nfused raprdly asa bolus orasa slower contrnuous infusion ranging from 15t0 60

is. By 1nduc1ng certaln b1l1ary functrons dunng hepatob1hary 1mag1ng, srncalrde
1d ‘ 111 the 1dent1f1cat10n of anomalles in such functrons which may be 1ndrcat1ve of

rtaln hepatobrlrary drseases

| Admmrstratron of smealrde fonnulatrons can be Vra IV or IM injections: For IV
adrmmstratron the dose ean be administered as a bolus or slow injection over time
tronally wrth the a1d of an 1nfus10n pump The dose for v adrmnrstratron is typically
0. 005 to O 04 ng/kg Cbolus mJectlon) or 0. OOSug/kg in 4 series of 4 three minute

anectrons A dose of 0 02-0. 04 ug/kg IV over 2-3 minutes, but up to 1 hour is described
the art InJ ection rates of 0. 58 ug/kg/ hour can also be employed with the use of an
sron pump Other regimens startmg at 10 ng/kg/hr and i 1ncreasmg to 160 ng/kg/hr are
50 known in the ait. Bolusi inj jection is not recommended in every case, but injection of

0. 02: t0 0.04 pg/kg over 2-3 mirutes even up to 15 min. can be used to avoid spasm of the

S’Clc duct or GB.

23
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: Doses for IM administration are generally higher and range from 0.1 to 0.4 pg/kg.
1€ iembodirri'ent the 0.4 ug/kg IM dose is generally preferred resulting in the greatest
esnonse with the fewest side effects. Further details on administration are provided
example Mesgarzadeh M, etal. Fllhng, post cholecystokrnm emptying and
1ll1ng‘of normal gallbladder effects of two d1fferent doses of CCK on refilling, J.

l\/le 1983 24 666-671; Z1essrnann HA et al., Calculation of a gallbladder

e_]CCfIOIl fractlon Advantage of contlnuous smcahde 1nfus1on over the three-minute

nmethod J. Nucl 1992, 33: 537 541 P1cl<leman] et al., The role sincalide

escmtrgraphy in the evaluanon of patrents W1th acalculous gallbladder disease.

es of Surgery, vol. 120 693 697 Knshnamurthy GT., etal., The gallbladder

ng response to sequent1a1 exogenous cholecystoklmn Nucl Med Com., 1984, 5
D 274 133 Knshnarnurthy GT et al. Quant1tat1ve blhary dymanlcs introduction of a
1 mvasrve scmt1graplnc technlque J. Nucl. Med. 1983 24: 217 —223 Fink-Bennet

The role of cholecystogogues in the evaluation of biliary tract d1s0rders Nucl.Med.
985 Lenny Freeman and He1d1 Werssman eds , New York, Raven Press, 1985,
07-132; Balon H R., et al. Socrety of Nuclear Medrclne procedure guldehne for
biliary scintigraphy.

The smcalrde formulations of the 1nvent10n are also useful for treating patients
l,;g‘total parenteral nutntron (TPN) TPN induces biliary sludge t.he development

! “stas1s ‘and the forrnatlon of gall stones and other gallbladder related

pheatrons Indeed TPN assocrated cholestatls (TPN -AC) can be a fatal in some
ces‘ (‘The chnlcal 1rnpllcat10ns of TPN AC 1nclude mcreased rates of sepsis,
sis, decllned lymphocyte funct10n obstruct1ve Jaundme liver failure, and increased

ity. Although the mechanrsms by Wthh these d1sorders develop have not been

ely estabhshed bllrary stas1s the reductron in gallbladder ernptylng, brle flow, and
id secretron that accompames TPN has been 1rnpl1cated in the pathogenesrs of
AC and other TPN—assocrated compl1cat10ns By promotmg biliary contract1on and
th‘e’, adrm_mstratron of sincalide to a TPN patlent can help to treat and prevent

I Vother 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

1y 'ﬁrfusiori In infants, to treat high bilirubin levels the dose is 0.02pg/kg IV or IM

~ er 3 times daily w1th doses increasing up to 0.32 pg/kg. CCK induces not only GB

actron but also 1ncreases 1ntrahepat1c bile flow. . Information on the treatment of

Napatlents is prov1ded in, for example, Sitzmann, JV., et al.; Cholecystoklmn prevents

‘teral nutntlon induced b111ary sludge in humans Surg Gynecol Obstet. Vol.

0:25- 31, 1990 Moss RL., et al;, New approaches to understandmg the etiology and

; ent of total parenteral nutrition-associated cholestas1s Surg. Gynecol Obstet Vol.

"-147 1999; Teltelbaurn DH., et al., Treatment of parenteral nutrition- assoc1ated

stasis with cholecystoklmn-octapeptrde J. Pediatr. Surg 30 1082, 1995; Teltelbaum

Parenteral nutrrtron assocrated cholestas1s Current Oprmon in Pedlatncs 1997

7( 275; Te1telbaum DH.; et al., Parenteral nutr1t1on—assomated cholestasrs Seminars
d'atnc Surgery, Vol 10, pp 72-80.

: The present 1nvent1on is 1llustrated by the followm g examples, which are in no

y 'rntended_ to be hnntrng of the 1nvent10n:. »

EXAMPLE 1

ct ;b_f: l§uffering Agent and Formulation pH on Sincalide Formulations

Experiments were conducted to determine the effect of pH on the chemical

blllty of sincalide. Chermcal 1nstab1hty, or degradation, may be caused by, for

ample ‘oxidation, reduct1on dearmdatlon hydrolysrs imide formation, racemization,
mel‘lzatxon and/ or B-elimination. To examine the effect of pH on sincalide in
PhOSphate buffer solution, solutions of sincalide (~1.7 pg/ml) were prepared in 35 mM
phate buffer and pH-adjusted with e1ther diluté HCI or NaOH for final pH values
gmg from 3.0 - 9.1. Usrng reverse—phase HPLC (RP-HPLC) with gradient elution and
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. Average % Slncahde Recovery
OHours 6 Hours 24 Hours
952+o4- 93.4+04 | 90.8+1.2

. '930+06 92.6+1.6 | 855+3.0
.. 100.0+2.7 99.8+13 | 97.3+1.8
100.7£ 0.0 102.1+0.3 | 101.6 £ 0.6

" 97.8+0.4 99.8+0.2 | 99.8+1.0
98.8 +0.4 100.7+0.3 | 99.6+0.1

- 101.0£0.0 101.0+1.8 | 1002 +1.2
. 101.0£0.2 101.2 £ 0.8 | 100.4 £ 0.0
S 1"013123‘ 101.1+ 1.6 ,'99.7i0;9*

P BT L TR L & LT RD

Based on the results shown in Table 3 phosphate was selected as the buffering

Of ch01ce due toa lack of interaction w1th s1nca11de and an ideal buffering capacity
the hysmlogloal pH range Subsequently, expenments using phosphate in the

‘Iatlon shown in Table 4 over the stable pH range estabhshed above were

'ed Bneﬂy, solutlons of sincalide contalmng the following components (in the
tra’aons 1nd1oated in Table 4) weré prepared sincalide, D-manmtol L-arginine, L-
nme L—lysme ‘sodium metab1sulﬁte polysorbate 20, pentetlc acid and dibasic

3

sium’ phosphate.

26
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Components of a Sincalide Formulation for Example 1"

e Cqmponent : CO(?EZ?&ZBOH Function
- Sincalide 0.0050 ~ Active -
D-Maniiitol - 170.0 . Bulking
S ' Agent/Tonicity
(A L = Adjuster
Arginine: Monohydrochloride "30.0 Stabilizer . -
. L-Methionine ' . 4.0 - Stabilizer -
ysine Monohydrochloride 15.0 - Stabilizer
Sodium Metabisulfite . . 0.040 Stabilizer
Polysorbate 20 (TWEEN®-20) /<0.01 . Surfactant
Peniotic Acid (DTPA) 20 Chelator
ibasic Potassium Phosphate . | 9.0 . Buffer

ented graphlcally in FIG. 6.

olutions were ﬁHQadjust‘éd from'-s,S' -8.5 with dilute HC1 or NaOH, and were
tcé fer' stabﬂity by fneasﬁring the siﬁcelide recOveries at 0, 4, and 8 hours after pH
‘stment usmg RP-HPLC Wlth gradlent elut1on and Uy deteet1on at 215 nm, as

bed above The results of an 8-hour study on the stablhty of smcahde in the above

ulatlon over the’ pH range of 5.5 - 8 5 are summarized i in Table 5 and also

le 5 Results of pH Study ofa Preferred Lyophlhzed Sincalide Formulation of the

s Average % Smcahde Recovery
n ~..0Hours " - "4 Hours 8 Hours
2 997+0.2 198.5+0.1 98.1+0.0
2 97.4+0.5 98.0 + 0.1 98.0+0.2
2 © 98440.1. 98.1 + 0.1 97.5+13
2 '972+0.6 954+ 0.4 96.4+0.2
1,2,2 99.2 198.0 0.0 © 99.5+0.9
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ttrib ed to normal assay varlablhty and not degradatlon Sincalide stability in this

ulatron 1s further supported by analyses | of the chromatographlc profiles for the
sence of smcahde—related degradants which wete consistent at 1.2-1.6% (impurity
ex) over the 8-hour study frorn pH55-85. A bulk batch solution of sincalide
ulatlon was prepared contalmng 25 mM phosphate, asa buffermg agent at a target
value of 6.8 (range 6. 7 - - 6. 9). Reconstltutlon of the Iyophlle with 5 mL of water is
urvalent to 10 mM phosphate in the drug produet The data demonstrate solution

bility oxrer a physmloglcally compatrble pH range and support a preferred pH of 6.0-

8.0 for- reconstrtuted smeahde
EXAMPLE 2
fect of Chelators on Sincalide Formulations-

U As shown in FIG 1; the 4mino aeld eomposmon of smcahde 1ncludes two
thlomne (Met) re31dues whlch are de51gnated as Met 3 and Met 6 in the structural
quence Experlments were performed to determine whether these res1dues as present
Smcahde Were susceptlble to 0X1dat:10n by free metals. These experrments also
exammed the role of DT PA asa formulatron exerprent to chelate metals and thereby
lnhlbrt smeahde ox1dat10n FIGS 2- 4 show the three ox1dlzed forms of sincalide
contammg e1ther mono or dlsulfoxrdes As shown in Tahle 6, exp erlmental formulahons
(w1thout amino ae1ds) at pH 6. 5 7. 0 w1th 1 mM DTPA (O 39 ing DTPA/mL) and without

TPA were prepared to evaluate potentlal oxidative effects due to the - presence of metals.

Table 6. Srncahde Formulatlons Used in Example 2 (w1thout Amino Amds)

Component » Concentration Bulk
_ (mg/vial) Concentration
. o . (mg/mL)
Sincalide . 0.0050 0.0025
-D-Mannitol - o 170.0 85.0
LArgmme Monohydrochlorlde o0 0
28
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.Metlnomne 0 0
7 7 vsine Monohydrochloride 0 0
“Sodium Metabisulfite 0.040 0.02
Polysorbate 20 <0.01 25x10°
Pentetic Acid.(DTPA) (+)/(-) 1.0/0
[ Dibasic Potassium Phosphate 9.0~ 45

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

_re"in't.ﬁvidually spiked with nine metal ions, as summarized in Table 7.

_ able 7. Bvaluation of Metal Ions for Oxidative Effects on Sincalide

AT Volume (pL) of Metal Ion 1 mM DTPA
Metal Metal Ion Concentration (+) with/
e Standard (-) without
Aluminum 100 1.48 mM - ‘
(APH 40 ppm :
“hromium 25 0.19 mM +
(™) 10 ppm -
Copper 100 0.63 mM +
(o) 40 ppm B
~ Jron 25 0.18 mM +
(Fe“) : 10 ppm -
Lead 100 0.19 mM +
] 40 ppm -
50 0.82 mM +
20 ppm -
25 0.18 mM +
10ppm -
Nickel 100 0.68 mM =+
(Ni*") 40 ppm -
Zinc 100 0.61 mM +
(Z]l}') 40 ppm -

 The metal-containing solutions were analyzed within 8 hours for sincalide and
relatod oxidized forms by RP-HPLC with gradient elution and UV detection at 215 nm,
descnbed above. FIG. 7 shows the effects of the nine metals in the presence and
'3abSCI}pe of DTPA on the formation of sulfoxides (Met 3 and Met 6). These data show
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-36-



O BT TR 4 D

A Thed

excepﬁoﬁ of Cr, the amorints ‘of sincalide Met 3 and Met 6

ides inerease in the presence of certain metals and in the absence of DTPA,
ence ofDPTA has an inhibitory effect on the formation of sincalide Met 3
nosﬁlfo‘z{ides Co'p'per and manganese, in the absence of DTPA, have the
datrve effect on the methionine residues of sincalide resulting i in combined
rcentages of Met 3 and Met 6 monosulfoxides (vs smcallde) of 85.5 and 128.9,
Iy’ In addition to the presence of sincalide Met 3 and Met 6 monosulfoxides (tg

{dorxblet} and tp ~ 18 nin. ), fonnat1on of sincalide disulfoxide (tg = 6.5 min.)

ted m the cases of copper and manganese but not W1th the other metals.

oma’ ograms of formulatrons sp1ked w1th copper or manganese (Figures 8-11)

” r7w1thout DTPA also support th1s conelusron The analyses of the -

atographlc proﬁles mdmate that levels of DTPA at 1 mM (0.39 mg DTPA/mL)
ect smcahde frorn metal catalyzed ox1dat1on to sulfox1des As trace metals often
nfformulahons as a result of excipient 1mpur1t1es and/or stopper extractables the
5 of the study support the use of pentet1c acid (DTPA) as a formulation excipient to
ve trace 1evels of free metals thus reducmg the formation of sincalide methionine
and drsulfoxrdes and mhlbltmg the degradation of sincalide in solution. Sincalide

rmulations were prepared' containing 2 mg DTPA/vial, equivalent to 1 mM upon

nstitutiof with 5 mL. -
EXAMPLE 3
Cﬁ,Of,S}lrfactants on Slncalide Formulations

Durmg the prehrmnary developmental studles of @ new formulation that consisted
ulkmg agent/tomc1ty adjuster, buffer, salt chelator and smcahde it was observed by
C analys1s that the recovery of the actrve pharmaceutical ingredient, sincalide, in the
ﬁlk'sofl_lition was sensitive to standing open to air. For example, when using reversed-

gradient clution HPLC with UV detection at 215 nm to monitor sincalide potency,
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tial decrease of 50 60% in sincalide recovery was observed in unstoppered
“mlL ﬁll of bulk solut1on either stirred or left standing open to air for 17
Ithough to some extent thls smcahde decrease can be accounted for by an

n the presence of s1ncahde morio- and d1su1fox1de degradants these represent
mmor percentage of the decreases noted. Thus the decrease in recovery is

be attrlbuted to e1ther adsorpt1on/denatur1ng or a1r/hqmd 1nterface effects To

'e de gradatlon assomated w1th surface adsorption, surfactants are added

rmulatlon ex01p1ents in bulk and lyophlhzed fotmulations of sincalide.

Smcahde formulatlons cons1stmg of a bulking agent/tonicity ad_]uster (D-

nmtol); buffer (mono— and d1bas1c potassmm phosphate), salt (sodlum/potassmm

hl 'de),for ton1c1ty, chelator (pentet1c acid); and active 1ngred1ent (sincalide) were

d usmg Varylng concentratlons of the nonionic surfactant, polysorbate 80

N® 80) Bulk so]utlon and reconstltuted lyophilized samples were either

ed rnlrnedlately or left unstoppered for 17 hours, and were assayed for sincalide
1y hy reversed-phase gradlent elution HPLC at 215 nm.

shown 1n Table 8, the effect of TWEEN 80 is rnore apparent in formulatlons
t have been exposed to air. For bulk and reconstltuted lyophlhzed formulatlons the
at »howyv decreases in srncahde recovery of 50% and ~ 20%, respectively, when
ared to correspondmg fonnulanons containing a TWEEN® 80 concentration of 1
- Low sincalide recoveries in closed bulk and reconstituted lyophilized

ulatlons Wlthout TWEEN® 80 are also evident, but not nearly as substantial (4 - 8%)

exposed formulatlons These preliminary screening studies on the influence of

'EEN®-80. concentration indicate that < 1 mg/mL bulk may be optimal.

31
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able 8. Smcahde Recovery in Formulations Wlth and Without TWEEN® 80

Formulatlon Test TWEEN® 80 Sincalide
Description _ Condition | Conc. (mg/mL) %
. (mg/mL Bulk) : . . Recovery
' Bulk; open . 1.0 97.0
(~17 h) 00 47.0
S : Bulk; 10 |- 1000
D-Mananitol (75.0), - closed. 0.0 96.0
: KHzPO4(3-25), R 1.0 - 91.3
- TKgHPO4(1.0), - | Lyophilized; | 01 - 98.2
NaCl (5.0), | open (~17h) 001 983
_DIPALD), » 0.0 78.4
‘Sinealide (0.0025), 19 )
TWEENT (s);)o 005 |y ophilized; |~ 01 98.1
| o closed - 0.01 . 97.8
: 00 923

To compare the effects of two nonionic surfactants smcahde formulations (75
/ml, D-manmtol 6. 0 mg/mL KCl, 3 25 mg/mL KH,P0,, 1.0 mg/mL K,HPOy, 1.0
/mL. DTPA 0. 0025 mg/mL smcahde (Bu]k formulatlon)) were prepared using either
EN®' 20.or TWEEN® 80 in Varymg amounts. The results of this expenment are

sented in Table 9.

ble 9. Effect of ‘Suffa'c»"cain‘vcs on Sincalide Recibvéry .

Sincalide Formulation] TWEEN® Concentration Siricalide |
L o " (pg/ml Bulk) Recovery (%)
A ' 7.5 95.4
B 5.0 96.3
C 2.5 98.6
. G o0 , 94.1
TWEEN" 20
D 75 99.5
E - . 5.0 101.3
. F 2.5 98.7
G .0 94.1
32
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. shéwn 1n Table 9, the data indicate that the presence of trace levels (2.5 - 7.5
of either TWEEN® 80 or TWEEN® 20 has a beneficial effect on the recovery of
e, when cornpared to formulations without surfactant. However, the sincalide

es (98 - 102%) with formulations contammg TWEEN® 20 are consistently higher
eéoif_eries(95 -'98%) with TWEEN® 80, and thus TWEEN® 20 is a preferred

TWEEN 20 Concentration Smcahde % Recovery
(ug/mL Bulk) = - Open Vial | - - Closed Vial

7.5 : - 1007 - | 100.8

5.0 : 100.0 - 100.4

2.5 990 - 98.2

.0 898 |. = 96.1

As shown in Table 10, the bulk formulanons conta1mng TWEEN® 20 have

Ved, smcahde recovenes over formulatlons w1th no TWEEN® 20 and the sincalide

es are independent of the TWEEN® 20 concentratwn range (2.5 - 7.5 pg/mL
t?dxed. In addition, the air sen51t1v1ty_re1at1ve to sincalide recovery was

ed, as both open and cl»os;ed formulations containing TWEEN® 20 have

ent sincalide recm.(éries. Although these data supf)oﬁ the use of TWEEN® 20, it
ed that 2-ml filled vials coritaining a TWEEN® 20 concentration of 5 pg/mL
i_gﬁt foaming in the reconstituted product upbn vigorous stirring. To reduce

a lower TWEEN® 20 concentration was evaluated.

33
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'k‘s‘summarized in Table 11, an experiment was conducted on the lyophilized

ot comparmg the recovery of the smcahde in the formulations with TWEEN® 20
mL) and W1thout TWEEN® 20. In thlS Example and the subsequent Examples,
lrefers to D- théannitol, metmonlne refers to L-methionine, arginine refers to L~

monohydrochlonde ‘and lysine refers to L- lysine monohydrochloride.

" Smcahde Recovery in Reconstltuted Formulatlons With and Wlthout TWEEN®

, Smcahde % Recovery
' TWEEN@? 20 _Concent_ratlon
Ong/mL | 2.5ng/mL
. 948 (n=5) -
o 11000 @=2)
'100.0 (m=2) -
- 99.0(n=2)"
SlncahdeA(O 0025) S - 1
. Average | . o948 99.7
Variance ’ 0862 |~ 0.667
Y(c’l’,l<f-ff); tWo-tail. __ L6x 10°

Reducmg the amount of TWEEN® 20 to a mmlmal trace concentration (2.5

mL) still produced a s1gmﬁcant effect on the air/liquid mterface and elirninated the

ng in the formulatlon.i A statistical two-tail t-test perforrned on the results showed a
icarit difference (P < 0.05) between 2.5 ng/mL and no TWEEN® 20 in the

Iﬂéti()n Based on these data the effe’ctiveneés of TWEEN® 20, polyoxyethylene
Vltan monolaurate as a surfactant was estabhshed by enhancing the sincalide recovery
thus maintaining sincalide potency in the formulatlon A preferred formulation of

2, 1de‘1ncludes the nonionic 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

uct when reconstituted to 5 mL.
EXAMPLE 4
et of Antiokidants on Sincalide Formulations

"An expenment was perfonned to evaluate the addition of antioxidants as

ilizing agents to prevent sincalide ox1dat10n in formulations of sincalide
rmulatlons for Example 4 contamed 85 mg/mL manmtol 0. 005 mg/mL TWEEN 20,
mg/mL KH,POs, 1 0 mg/mL: DTPA 2.0 mg/mL metlnomne 7 5 mg/mL lys1ne 15

mL argmme O 0025 mg/r.nL sincalide (Bulk fonnulanon) except placebos which

tamed no smcahde ) The formation of smoahde methlonme (Met 3 or Met 6) -
nosulfox1des desulfated sincalide and unknown degradants was investigated. The
ffectlveness of sod1um metab1sulﬁte ascorblc amd cyste1ne glutathlone sodium

'lfate benzalkomum chlonde and benzethonium chlonde in inhibiting the degradation
£ smcahde in tenns of their effect on sincalide recovery and sincalide-related impurities,

, evaluated by HPLC v

The effect of Vanous ant1ox1dants on the stabll1zat1on of sincalide was evaluated on

n: and sealed sincalide formulatmns over 15 hours The antioxidants were separately

dded ata conoentratlon of 10 ug/mL to water—reconsntuted lyophilized sincalide
rmulatlons containing all formulat1on ingredients except antioxidant. Splked and
piked solutions were pooled subdivided, and either exposed to or protected from air
er~15 hours. The slnoallde and total sincalide-related impurities were monitored by
eversed—phase HPLC Wlth gradient clution and UV detection at 215 nm to compare the

ffectiveness of the antioxidants.

As shown in Table 12, the data at these concentrations indicate that benzalkonium

vhlqride and benzethonium chloride had a significant destabilizing effect on sincalide,

iile ascorbic acid, cysteine, glutathione, and sodium sulfate were essentially equivalent
35
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the onfrol' formulation (no antioxidant). Of all the sincalide formulation/antioxidant
inaﬁens eXamined the formuiation'With 10 jig sodium metabisulfite/mL showed the
st'smcahde potency (98.3%) over 8 hours, and the lowest total sincalide-related
urmes (1 79%) through 15 hours. Therefore sodium metabisulfite is a preferred

ntioxidant for formula‘uens of the mvennon.

able 12 Effect of Vanous Ant1ox1dants (10 ug/mL) on Sincalide Formulatlon Stability
o S % Smcahde . % Total Sincalide-Related Impurities
'tidxidant Sealed Open "~ Sealed Open
o/ml)- | 0n | 7h | 14h | 1h | 8h [15h | Oh | 7h | 14h Th [sh 150
ontrol (None) 98.1198.1] 981 1981982 982 | 1.94[1.95]| 1.86 |.1.90 | 1.85 | 1.81
: i ) 98.3 1983 | 98.3 19821983 98.2 1.67 | 1.66 | 1.73 | 1.76 | 1.69 | 1.79

98.1198.0 | 97.8°198.0198.0} 97.8 | 1.9512.05| 2.25 |2.00]2.01 | 2.16
1982198.1.] 98.1.197.8 19771 98.0 | 1.85 | 1.87| 1.91 |'2.20{2.32 | 2.05
98.11983 1 982 {981 1/982 | 979 | 190|174 1.82 {.1.94]1.85]| 2.13
982198.1] 982 [ 9831982 981 | 1.76 {190} 1.81 | 1.70 | 1.78 | 1.92
Yenzalkonium | 97.8 | 97.7 | 97.4 |'82.7 | 88.4 | 82.9 | 2.21 | 2.34 | 2.58 173 1 11.6 | 17.1
_Chloride o I ) ) .
'Béﬂ;iethdnium 97.9 | 98.0 | 98.0 | 92.1 88.0 1 92.6 | 2.1311.98} 196 | 793|120} 7.36
* Chloride 4 . .

'Y}A'[.'Q.optirrﬁze the level of sodium metabisulfite in fhe‘fofrnulation, lyophilized

mcalide ‘foﬁniﬂations' were prepared containing four levels of sodium metabisulfite (0,
0 ‘3__0, é.nd 60 Qg/vial), as vsum.m"afized in Table 13. Samples at each coﬁcentration were
h_ta?ried under unstressed and 's;iressed (65 °C, 64 hours) storage conditions, and were

kbsl‘e‘quently assayed by HPLC. The “% sincalide” was determined, and the “% (Met 6)

onosulfoxide” (tg ~19.7 min.) was monitored as an indication of sincalide oxidation.

he data are preseiited in Table 14.
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Table 13: Sincalide Lyophlhzed Formulatlons

: Formulation No. |-~ R Forinulation Description .

complete formulation, no sodium metabisulfite . .
complete formulation, 10 pg sodium metabisulfite/vial
complete formulation, 30 jig sodium metabisulfite/vial
complete formulation, 60 pg sodium metabisulfite/vial
placebo(no sincalide), 40 pg sodium metabisulfite/vial
complete formulation, no sodium metabisulfite.
complete formulation, 40 pg sodium metabisulfite/vial

Table 14. Effect of Sodium Metabisutﬁte Concentration on Sincalide Oxidation

2350307 L1 AL 6 0

Tormulation | - Sodium % (Met 6) Monosulfoxide ~ |- " % Sincalide
ge | Metabisulfite | Unstressed | . Stressed | Unstressed | .. Stressed
Coneentration (65°C 64 h) " | (65°C, 64h)
. (ug/wal) S 1 " :
1 Q- 008 | 020 957 " 95.1
2 10 |- 007 - 0.09 . 95.1 96.0
3 30 007 ‘ 0.10 950 - 196.9
-4 60 -0.06 - 0.08 . 958 96.2

i The addition of sodium metab1sulﬁte up to 60 pg/v1a1 1mpr0ved sincalide recovery
and 1nh1b1ted the omdatlon of smcahde to the (Met 6) monosu1f0x1de derivative under
Stressed eond1t10ns Based on thJs data as there Wwas no apparent concentration

, relatlonshlp, 40 ;,Lg/vral soditm me_tablsulﬁte was selected as the preferred concentration

for the ﬁnal,formulatipri,'using 30 pig/vial and 60 pg/vial as lower and upper limits,

" Another experiment was conducted under lc')nger-'term accelerated storage
conditions utilizing a sincalide formulation with the eptimized cdheentration (40 pg/vial)
of sodlum metablsulﬁte to confirm the protectlve effect on the degradation of sincalide.

: ’Smcahde lyophﬂlzed formulatlons with and without the antioxidant from the same batch
Were heat—stressed at 40°C and 60°C for 6 weeks. Also, formulatlons without smcahde

. ‘from the same batch were heat-stressed at 40°C for 8 months. The results of the HPLC

,analyses for % sincalide and % total impurity are presented in Table 15.
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able 15 Effect of Sodrum Metabrsulﬁte on Heat Stress-Related Impurities

I F‘ormulatlon Sodium Metabisulfite Storage Temp. % %
e . Concentration (ug/vial) | . (6 weeks) - | Sincalide | Total Impurity
7 40 . ) 40°C - 96.7 3.30
6 0 , 40°C . 93.4 6.56
7 40 | e0°C 89.5 '10.51
6 0 - .1 . .60C 84.0 . 16.00

The results of this 1origer-term accelerated storage experiment further emphasized
e need for the presence of the exc1p1ent sodlum metablsulﬁte Sincalide formulations
'1th sod1um metablsulﬁte (40 ug/v1al) protected agamst smcahde heat stress-related
egradant formatlon (3 30%), as compared without the ant10x1dant Whlch exhibited
everal elevated s1nca11de heat stress related 1mpur1t1es (6 56%) These 1mpur1t1es were
onﬁrmed to be s1nca11de heat stress-related (tR 35 to 44 min.), as they were not present
chromatograms ‘of formulatlons Wlthout s1nca11de Sodlum metabisulfite was chosen
as a preferred ant10x1dant and stablhzlng agent over ascorbic acid, cysteme glutathione,
sodlum sulfate benzalkomum chlonde and benzethomum chloride because it provided
'supenor protection 1n 1nh1b1t1ng the ox1dat1ve and heat stress-related degradat1on of
sincalide. A preferred concentratlon in the lyophlhzed formulatlon is 40 g sodium

‘thetabisulfite/vial or 8 ug/mL in the reconstrtuted product

EXAMPLE 5

‘Sjele‘ction of Bulking Ageh_t/T onicity Adjuster

k Due to the mintite amount of the actiue pharrnaceutical ingredient (API), sincalide
(5 ug/vial), in the fonnulaﬁou_s of the invention, the use of a bulkmg agent was
"Cou'sidered extremely beneficial forprovidivng tonicity as well as for proi)’idil_lg both
v'St_rl_lcture and support for the APL. Experiments were conducted for the selection and
optimization of bullciug agent in the sincalide formulations of the invention. Criteria for

evaluation were: an efficient lyophilization cycle, a pharmaceutically elegant finished

38
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duct, enhanced product solublhty and usefulness as an excipient for isotonicity in the
onstltuted product Various concentrations of lactose, 1actose/sod1um chloride and
nnitol were c__onmdered, and experimental batches containing these excipients were
luated in terms of éake appearance; osmolélity, dissolution rate, and thermal analysis

uding freeze dry microscopy, and electrical resistance vs. temperature measurements.

perlmental Formulatlons
. Batch A: 1ngred1ents 1actose 375 mg/v1a1 dibasic sodium phosphate 12.0 mg/vial,
DTPA 2.0 mg/v1a1 monobas1c sodium phosphatel9 5 mg/vial , and 0.005 mg/vial

Batch Ei: 1ngred16nts lactose 200 mg/v1a1 dibasic sodlum phosphate 7.5 mg/vial,
TPA 2.0 mg/v1a1 and NaCl 17 mg/v1al

Batch Figo: o Fy: 1ngred1ents manmtol 250 mg/vial, dibasic sodium phosphate 7.5
g/wa] DTPA 2.0 mg/vial and s1ncahde 0 mg/vial; and

Fz 1ngred1ents manmtol 206 mg/vial, dibasic sodium phosphate 7.5
g/wal DTPA 2. 0 rng/v1a1 and sincalide 0.005 mg/v1a1

- BatchHj,: Hi: ingredients: manmtol 180 mg/v1al d1ba51c sodium phosphate 6.0
‘g’/{?ial', sincalide 0 mg/vial, NaCl 5 mg/v1a1 and DTPA 2.0 mg/v1a1 and

’ H2 ingredients: manmtol 150 mg/vial, dibasic potassium phosphate
4.5 mg/vial, sincalide 0. 005 mg/v1al NaCl 10 mg/vial and DTPA 2.0 mg/vial.
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BatchI 12: I ingredients: mannitol 140 mg/vial, dibasic potassium phosphate
v..:ial TWEEN® 20 0.01 mg/vial, methionine 4.0 mg/vial, lysine 60.0 mg/ vial,

e 0. 005 mg/vml and DTPA 2.0 mg/vial; and -

L: mg;rcdlents manmto] 170 mg/vial, dibasic potassium phosphate
"’g/v.ial TWEEN® 20 0.01 mg/vial, methionine 4.0 mg/vial, lysine 30.0 mg/vial,
de 0. 005 mg/wal and DTPA 2.0 mg/vial. .

Batch i mgredlents manmtol 170 mg/wal d1ba31c potasswm phosphate 8.5

: .__Appearanca Vlsual assessmcnt of the freeze-dried plug.
i 'Osmolahty Dctermmed by vapor pressme osmometry
L Dlssolutlon Dlssolutlon time measured by visual mspecnon under an inspection

& :,llght upon reconstlmhon with 5 mL of water.

i Thermal Analysm _

. a. Electncal resmtanca vs. temperature measurements Elecmcal resistance
measured using a propnetary resistance instrument, temperature measured
usmg a 32 gauge type T thermocouple

b Freeze drymg nucroscopy Performed usmg a freeze dry microscope an

Inf'mwar microscope and color camera. :

In thc 1mhal 1nvest1gat1ons lactose was used as a bulkmg agenﬂtomclty adJuster
Th fon:nulatlon as listed in table 16 is based on a 3-mL fill volume with a high
:en’ﬁ'atlon of lactose to ac]:ueve 1sotom01ty m the reconstituted product The

olahty for this formulatmn upon reconstitution with 5 mL of water was ~ 300

40
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ab e 16 Lac;tose Contammg Sincalide Formulation. (Batch A) .

Concentratmn

Raw Materlals Functlon . (mg/vml)

Lactosc Bulkmg Agent/ 375
R Tonicity Adjuster

Dibasic Sodium Phosphate ‘Buffer '12.0
' onobasw Sodium Phosphate - ‘Buffer 19.5
Pcnte:t:lc Acid Chelator 020
'Smcahde : R Active 0.005

"xpemnental formulatlon, Batch A with a 1y0phlllzat10n cycle of 130 hours (= 5.4
:' 'Wed ewdence of meltback in the Iyop]'uhzed cakes and had reconstlmhon

issolution tlmes of > 9 mmutes. The hlgh numbcr of vials with poor cake formation and

1ﬂ : £ smal] Vlal

_Zflfpm 3to 2—mL 7

1<mg_ﬁeezc dry cyclc requlred were aﬂnbuted to the high concentration of lactose
5 g/mL) in the bulk formulatlon relative to its solublhty and the high fill volume (3-

Studles Werc undertaken to reduce cyc]e hme and improve product

earance/solub1hty by modlfymg the 1n1t1a1 lactose formu] atum w1th the use of an

nal exc1pwnt sodium chlondc thereby reducmg Iactose concentratlon and the fill

‘able 7 Lactose/N aCl Containing Smcahdc Formulanons (Batches D;and B, 2)

B Raw Materlals ' anctmn Cuncentraﬁon
: (mg/vial)
. L_actose Bulkmg Agent/ 150 - 200
TR Tonicity Adjuster '
Dibasic Sodium Phosphate ‘Buffer: 12.0
Monobasu: Sodium Phosphate _Buffer . 19.5
-Pentetic Acid ‘Chelator 2.0
"~ Sodium Chloride Tonicity Adjuster '17-21
- Sincalide ~ Active . 0.005
41
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jse of NaCl contributed to the isotonicity of the product with osmolality values in
ngé of 240 to 270 rnOsm/kg, While permitting a reduction in the concentration of

. ,.;Varying the amounts of lactose, sodium chloride and sodium phosphate

reaee'd the lyophilization cycle from 130 hours to 96 hours, but did not consistently
mprove the appearance 'of the freeze-dried cake

Thermal analy31s of two experrrnental formulations with varyiig lactose/sodium
de ratros ( Table 18) confirm that the relatively long lyophﬂzatlon cycles

S6 foﬁnulatiens were due to IOW primary drymg ternperatures in the range of -38°C
' °C‘ resultmg in slow subhmatron rates at these temperatures In addition to long
hrhzatron cycles, the low prrrnary drymg temperatures lead to increased vial-to-vial

atron and an, mcreased risk of poor. plug appearance Wlth assocrated solubility issues.

able 18 Therrnal Analysrs of Experimental Lactose/N aCl Formulations

C Lactose/NaCl Freezing Temp. Primary Drying
“"Batch Concﬁentratlon_ Range (°C) Temp. Range (°C)
.| . (mg/via). | High “Low | High Low
Dy 1o 150721 -32 - -39 =39 -42
E; . | 20017 =15 -35. - =36 -38

_Man'nitol;'a ecimrhon excipient for freeze-dried pharrnaceuticels;- was selected next
evaluation as bulkmg agent b'eeause of the high melting ternperature of the .
ftel/ice eutectic mixture (about -1.5°C) and its tendency te »'crystellize from frozen
queous solutrons " Ideally, this leads to shorter primary and secondary drying times,
Omotmg an efficient freeze-drying cyele and a physrcally stable, phannaceutlcally

ant freeze dried solid. Several bench—scale batches were prepared, replacing lactose
ith D-manmtol while marntalmng isotonicity with a 2 mL. fill volume, to evaluate the
arameters of cycle time and primary drying temperature and the solubility of the solid
ék,e.v ‘The freeze dry cycle parameters along with lyophilized product reconstitution

es with a 5 mL reconstitution volume are shown in Table 19.
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Effect of Formulation Bulking Agcnt:’T onicity Adjuster on Lyophilization
timlzatlon and Rcconstl’tuﬁonfDlssoluhon Time

.Formulatlon Bulkmg Osmulahty _ Fl_'eeze Dry . Dissolution
DeScrlphun . Agent (mOsuy/kg) Cycle Parameters Time
mg/vla!) (mg/vial) : (sec)
-‘Nﬁz'HPo,, Manmitol | 280 Total Cycle 85 br 1248
(1), (250) Primary drying @ - (n=10)
DTPA (2.0) 34°C
“N&HPO; | Mannitol | 240 Total Cycle 69 hr | 2271
e (T.5) (206) Primary drying @ - (n=30)
_DTPA (2.0) 25°C

o—cycle tirhe was reduced from >130 hours for 1actose fonnulanons to ~ 69
or the manmtol formulatmn, Batch F,. The cakes from both formulations, F; and
vedm 5 mL of water in approx1mately the same tlme range of < 1 minute.

reasing the pnmary drymg temperature from ~ -34°C to -25°C Batc‘n F; vs. Batch F,

e esued effcct of reducmg the overall cycle time from 85 to 69 hours.

Addltional studles were conducted to optimize the mannitol concentration and lyo-
. _for a 2-mL fill volume. These studies were camcd out concurrently with
ulation _d_e__‘{e]qpment studies to adjust the osmolahty to ~ 250 mOsm/Kg after
'ﬁlt:-i(_)_ﬁ'aﬁd to stabilize the peptide bjf addition of other excipients to the

tion (Tglile 20).

- The’ Effect of Mannitol Concentration on Appearance, Solubility and Freeze
cle of Smcahde Formulations
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‘Formulation | Bulking | Osmolality | FreezeDry | Moisture | Appearance/
| Description [ Agent [ (mOsm/kg) Cycle Content Dissolution
“(mg/vial) | (mg/vial) Parameters (%) ._Time (sec)
T Na,HPO, | Mannitol 250 Total ND Solid cake/
(6.0), (180) Cyele: 36 22-66
DTPA (2.0),| NaCl | hr - (n=30)
_Sincalide (5.0 . 27hr :
0 _ primary
1 i T @ -8°C -
. K3HPO, | Mannitol 240 . Total - 1 Solid cake/
- (4.5), (150) | Cycle:30 11-31
~DTPA | NaCl b R ¥ | (@=30)
2 42.0), | (10.0) 23 hr C
Sincalide | | primary
270005y | 0| - - | @-10°C e
| TWEEN® | Mannitol | - 250 - Total 1 Solid cake/
(0.0 (140) | Cycle: 59 21— 69
- | I (m=5)
1 : 50 hr
Methionine | _ primary
C4.0), @ -22°C
Lysine
©(60.0),
DTPA (2.0),
~ Sincalide
.7 (0.005) : — :
_TWEEN® |Mannitol | 250 Total 1 Solid cake/
".(0.01), 170) Cycle: 33 815
- KoHPO, - hr . (m=5)
.5 (5:5), ' 26 hr
‘Methionine .| primary
. (4.0), @-i2°C
.. Lysine
(30.0),
DTPA (2.0),
- Sincalide -
L 2(0.005)
Not Determined
hf;sc results demonstrate that an increase in primary drying temperature from ~

 the -8 10 -12°C range significantly reduced cycle times from 69 to 30 hours and

1 solid dry cakes that reconstitute within 1 minute.
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Iahty of thls optlrmzed formulahon was approx:lmately 300 mOsm/kg when
sntuted with 5 mL of water Thermal analys1s of thls formulatlon using freeze-dry

10SCOpY a.nd e:lectncal resmta.ncc vs. temperature measurements indicated an upper

Jimit fo product pr]mary drying temperamrc of -13°C to -15°C to achxeve acceptable

( duct_quahty _ j T o
To con.ﬁrm a11 ﬁndmgs three scale—up pllot batches, Cl 3 of a preferred sincalide

ntmla.tlon ina ﬁll volume of 2 mL/wal were prepared and freeze dried in full-scale
p uctlon driets to prove process transfarablhty from development equipment to

ducﬁon cqulpment The drymg cycle for these batches mcorporated a primary drying
tcmperahne of - 12°C 4 3°C and an overall cycle time of 53-61 hours (Table 21).

45
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le 21. Operatlng Parametets and Final Product Performance of Scale-up PllOt Batches
ared with Mannitol as a Bulking Agent :

_Lyophilization . -~ - o T ‘
'Prlmary Total Cycle Osmolahty .Plug Moisture . | Dissolution
Temp Time (Hrs) (mOsnvkg) | Appearance | Content %) | Time (sec)
—12 - 58 . 300 Solid cake 1 10
-12 - 530 300 ¢ Solid cake " | - 1 10
-12 610 300 - | :Solid cake 1 - 10

ffect of Arnino A'cids»_on Sincalide Fonnulaﬁons

: Dur]ng formulatlon studles it was observed that both exposure to air and
ophlhzatlon were areas of concern for scale- up manufactunng due to reduced potency
{ sincalide in the formu]atlon The reduced potency was a result of surface
dsorptlon/ denaturatlon resultlng from exposure of sincalide to air, and yielding
egradants via ox1dat10n Exposure of sincalide formulatlons to thermal stress during
"phlhzatlon also resulted in degradatlon and reduced recovery of sincalide.
Expenments were conducted to evaluate several amino acids as potentlal
abilizers of s1nca11de 1nc1udmg the non—polar (hydrophoblc) methlonlne residue,
‘partlc amd and glutarmc ac_1d, the polar glycine and cysteine residues, and the basic

lysine and arginine amino acids.
46
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Except as otherwise indicated, the formulations used in this example for testing

ficacy of various amino acids contained the following ingredients (bulk): 75.0
g@memmﬂazsmgmLKHﬁ6410m@mLKﬁE041omymmemmmad
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
hlomne residues can act as endogenous ant10x1dants or as scavengers by reacting
hydroxyl free radicals and other reactlve oxygen species. Thus, methionine could
:Irovefthe procesSing' srability of siricalide formulations by p_rovidiilg a protectant or
oxidant effect for sincalide eﬁd being preferentially OXidized Te’ole 22 below
mmarlzes the results obtamed dunng exposure of expenmental formulat10ns to air

n vanous amounts of L—methlomne were added to a formulatlon containing mannitol,
m chlonde potassmm phosphate and pentetlc acid. For these experiments, liquid
! ulatlons in open and closed vials were used to snnulate processmg of the product.
formulatlon in open vials, the recovery of smcahde was 1mproved approximately
0% ‘and the concentration of sincalide-related 1mpunt1es decreased as the level of

ethionine was 1ncreased from 0.0 to 2.0 mg/mL in the bulk formulation.

le 22 Evaluanon of Methlonme asa Processmg Stabilizer for Bulk Formulations -
pen vs Closed Vlals ' '

B L—Methlorjine

(mg/rnL Bulk) | Sincalide Recovery Related Impurities
) %) .

v Open | Closed | Open Closed
20 755 1957 [150 |07
0.50 647 | 048|193 0.8
0.025 357|939  |359 1.0
000 3o 957 [527 |13
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_ For comparison to the non-polar amino acid methionine as a potential processing
blhzer polar amino acids such as glycine and cysteme were also evaluated.
fgmmlatlous containing these amino acids were exposed to air in open vials and

ared to product in closed _v_1als. The efficacy of these amino acids, in terms of

ide recovery and sincalide-related inipurities, was compared to the improvements
eviously observed for the hqmd formulation in the presence of methionine. Table 23
ents the sincalide recoveries for experimental formulations containing variable

entrations of meth.i'q-nine, cysteine or glycine.

le 23. Comparison of \/Icthjonme Glycme and Cystcme as Processmg Stabilizers for
k Formulahons ‘Open vs. Closed Vials

Ammo Acid : _
(mg/mL Bulk) smcaﬁdeRf,co{rery Related Tmpuritics
%) )

s Oiaen Closed Open | Closad
TCysteine 20 500 960  |31.0 |1.0

T Methionine | 2.5 | 824 | 974|105 |07
L Methionine | 2.0 | 899|977 | 6.4 0.7
[None [0 [370 |90 |350 |16
TGlyome |25 319|932 |49 |16
LGlyoine . |20 |223  |925  |5L1 |11

Results dembnst;atcd that addition of either cysteine or glycine to a bulk
ulation containing mannitol, potassium pho”sphate, sodium chlb_ride and pentetic acid

show a significant effect in cither reduced levels of sincalide impurities or
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0 mg/mL methionine, 0.0025 mg/mL sincalide) were prepared to contain varying

ncentrations of lysine and evaluated for sincalide recovery.

ble}24 Evaluat1on of Lysme asa Stab111zer in Sincalide Reconstituted Formulations

DL_-Lysme . Smcallde Recovery (%)
g/mL Bulk) IWeek 3Weeks o 5 Weeks
55C  |40°C  |5°C  |40°C |5°C  [40°C
56 |843 955 |51z |NA  |254
951|954 [936 |984 920
575|970 |943 |994 | 932
i i—j'vNot Applicable v |

After accelerated storage lyoph1l1zed formulauons contammg lysine resulted in
SIgmﬁcantly 1mproved recovenes of sincalide compared to a lyoph1l1zed control
formulatlon W1thout lys1ne Formulat1ons contammg lysine resulted in 50% and 75%
provements 1n smcahde recovery after 3 and 5 weeks storage at 40°C respectively,
onstratmg that lysme contrlbuted to the stability of lyoph1llzed formulahons when
ected to thermal stress ‘

The 1mproved s1nca11de recovenes observed in the presence of methlomne and
lysine suggested that other armno ac1ds m1ght also be suitable as bulk add1t1ves in the
forrnulatlon Therefore formula’mon studles contmued w1th the evaluation of two
idic amino ac1ds aspartlc acid and glutarmc acid. Table 25 presents sincalide

veries for experlmental formula’mons (85.0 mg/mL mannitol, 0. 005 mg/mL TWEEN®
20,2.75 mg/mL KH,POy, 1.0 mg/mL DTPA, 2.0 mg/mL methionine, 0.0025 mg/mL

‘callde) containing the following amounts of either lysine, aspartic acid or glutamic
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25 Comparison of Lysine, Aspartic Acid and Glutamic Acid as Stabilizers in
alide Reconstituted Forniulations

1 Bonnulatmn Amino Acid Sincalide Recovery (%)
Srocess . |D | (me/mil) ODays |10 Days |30 Days

DL LysneHCI | 15.0 | 999 984 NA
T-Asparfic Acid | 11.0 |982 - |96.3

T-Ghutamic Acld | 12.0 | 97.3 96.3

DLLysmeHCl | 150 | NA 982 |91
L-Aspartic Acid | 11.0 {946 2.8
L-Glutamic Acid | 12.0 1955 95.7
Contol |00 A817 . [538

':'The'results demonstrated that Wifh increasing storage time at 40°C, lysine

i stently prov1ded better protection than either aspartic acid or glutamic acid. The
results obtamed for lysmc also suggasted that argmme another basic amino acid, or
ntlally some cornbmauon of lysme and arginine, might further enhance protection
uring lyoplrnhzatmn and thermal stress. Experunental formulatlons (85 0 mg!mL
toll 0.005 mg/mL 'I‘WEEN® 20,2.75 mg/ml, KH2P04, 1.0 mg/mL DTPA, 2.0
/mL niethlonme 0. 0025 mg/mL sincalide) were prepared to contain varying

ncentrahons of lysine, arginine, ot a combination of lysine and a:rgmme and evaluated

cahde recovery (Table 26).
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Si:ilcalidl_e Recovery (%)

64 hrs. @ 65°C 1 week @ 40°C
88.4 . ND

93.0 .

99.8

93.8 96.4

91.2 ' ND

951 D

4_-3.3 ND

—_Not Apphcable N.D Not Determmed

: Results conﬁnncd that aﬁer 1y0ph1117dt10n and stressmg for 64 hours @ 65°C, ‘
roxnmately 5 0 7{)% lmprovemcnt in sincalide rccovery was observed for formulations
contammg lysme argmme ora combmatlon of the two. Formulations containing both

me aud arginine exhjblted the hlghest smcahde recovery values, mdlcatmg that the

'bmatmn of these two arruno aclds pmwded a pamcularly stablhzmg effect under

-58-



A T T CUER L o5 R

rocessing stability of the formulation, resulting in improved recovery of sincalide, and

_ mbination of lysine and arginine contributed to the stability of the product during
}ﬁﬁzﬁﬁbn and heat-stressing, also fe,s'ulti:ag_ in improved recovery of sincalide.
_fene'd-conc'enttétidné in lyophilized fom;iﬁ]ations of the invention are: methionine (4.0

vial), ysine (15.0 mg/vial) and arginine (30.0 mg/vial).

o : EXAMPLE 7
nstitated Shelf-life Studies

. A In-V1aI Post—Reconstltutlon Stablhty

‘Expenmcnts were perfcrmed to detenmne the postﬂreconsntutlon stability of
incalide in tcrms of appearance, solublhty, partlculatc matter coIor, pH sincalide assay,
ulfated smcahde assay and other smcallde~related Impuntlcs through 8 hours at

blcnt temperamre.l Lyophlhzed V1als from thrce 105-L scale-up pllot batches of

incalide. fonm.llattons were recensntuted with 5.0 mL of purlﬁed water.

Te:stmg was c0nducted at 0 2 4, 6 and 8 hours post—rcconstltuhon for appearance,

I'erm_ed at 0, 2, 4, 6, a_nd 8 hours post—reconstltutlon for the three sincalide formulation

reparations are shown in Table 27.
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abIe 27. Post Reconstitution Test Resulis

Prepal’atl.ol'l Time Appcarancc Solubility | Particulate Color pH

(o) |- ~(sec.) Matter .. |meter1 |meter?2

0o | 'Clear R Complies ‘| Colorless 7.2 7.0

_ 2. Clear 1. 20 | Complies  |Colorless | 7.1 7.0

A 4 Clear | 20 Complies ' | Colorless 72 7.0

s 6 ~ Clear g 2T Complies Colorless” | 7.2 7.0

3 Clear - 20 . | Complies Colorless T2 7.0

0 |- Cleat - - 20 Complies Colorless | 7.2 7.0

2 - Clear 20 - - Complies | Colorless 717 | 7.0

B 4- .| Clear - 20 Complies | Colorless | 7.2 | 7.0

6 “Clear © -~ | -+ 20 .. | Complies - |Colorless 7.1 7.0

8 Clear ~ | 20 | Complies | Colorless 7.1 . 7.0

0 . Clear: = |- .20 ¢ Complies | Colorless Tl 7.0

B L 2 Clear 220 -Complies Colorless 7.1 7.0

e 4 “Clear 20 Complies | Colodess | 7.1 | 7.0

-6 | Clear 20 | Complies | Colorless 74 7.0

g - | ~Clear.. ] . 20 | Complies - |Colorless | 7.1 7.0

For the thi-'ee pfél-)'ﬁraf;ic.aﬁs e’xzinﬁﬁed (re'rf'mred to herein as pteparations A, B, and
, no changes were :D-bs'éfvéii in tf]é pafa;ﬁétéfé tested and all fasults were within
speclﬁcatlons through the S-hour testmg perlod (85 mg/mL manmtol 2.5x10° -
mg/mLTWEEN® 20 4.5 mg/mL KH2P04, 1.0 mg/mL DTPA 0. 02 mg/mL sodium
e_tabi_sulﬁte;_Q.O fng/mL me_th‘jdniné, '7.5'mg/mL lysine, 15.0 mg/mL arginine, 0.0025
{Ilg/mL sincalide (Bulk_fdrrﬁqlatioﬂ). The HPLC test results for sincalide assay, ‘
desulfated sincalide z-ls‘sﬁ):r'and-otl-ier sincalide-related impurities performed at 0, 4, and 8

hours post—recoﬁstituﬁoﬁ.fbr the three formulation preparations are shown in Table 28.
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Table 28. Post Reconstitution HPLC Test Results

'epa';ratlon Tmle | Sincalide Desulfated Sincalide Sincalide Related
e (h) (ugivia) | ww% sincalide) Impurities
. 5 ' (% Impurity Index)
0 499,498 - 0.32,0.33 1.41,1.32
4 499,497 0.32,0.36 1.40, 1.35
8 4.97,4.97 0.35,0.39 - 1.40,1.34
0 '5.04,5.04 0.28,0.27 o 1.29,1.37
4 ©5.04,5.03 - 0.30, 0.29 " 1.30,1.39 .
8 5.03,5.01 ©-0.31,0.31: 1.44,1.41
0 497494 | - 0.36,0.36 1.48,1.33
4 497,494 039,037 1.41,1.37
8 497,492 - 0.44,0.44 1.46,1.41

.‘ iAlll results were within speciﬁcations The sincalide potency was unchanged over
e. "The desulfated smcahde and other smcahde-related impurities show only relatively
nor increases Wh1ch are 1n51gn1ﬁcant with respect to their 1nd1V1dua1 spec1ﬁcat10ns of

) nd 5%, respectively.” The study shows that the initial test values of reconstituted
¢élide fofniﬁlatidi;s”are rep're’séntéﬁve of results obtained throughout the 8-hour shelf
\inréconsf-itdtéd product.  The data provided demonstrate the post-reconstitution
tability of the formulation and support a"post-reconstitution shelf-life of 8 hours under

ambient conditions.

B Post—ReconstitLiﬁon Dilution Study

2 An e'xperime‘ﬁt'Was pcrformed to determine the stability of sincalide formulations
the’pre}se:ﬂf. invention that have been reconstimtéd and diluted.

~Diuplicate vials from three 105-L batches of sincalide formulations of the

ention were reconstituted with 5 mL water.” Vial contents were quantitatively

ferred (using Sodium Chloride Injection USP to rinse) to 100-mL volumetric flasks

| up to 84 mL of the formulations were diluted to volume (100mL) with Sodium
lr“iaelﬁjve'ction USP. Sincalide potency, pH and visual appearance were tested 1-hour

preparation. The results of the testing are presented in Table 29.
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ble 29. Results for Sincalide Formulations to 100 mL With 0.9% Saline at 1 Hour
Post-Reconstitution :

[Preparation |- Sample | Sincalide pH Appearance Color Particulate
foa No. Potency . Matter
; . (pg/vial) : _ .

A al 48 | 69 Clear Colorless | Free of particles
S 2 5.0 6.9 Clear Colorless | Free of particles
B 10 82 6.9 " Clear Colorless | Free of particles
2 49 6.8 Clear Colorless | Free of particles
o T 4.9 6.9 ~Clear | Colorless | Free of particles
5 o 2 49 | 68 | . Clear . | Colorless | Free of particles

- 5.0 6.9
o e |
48-51 | 68-69

38 08

ial contents farther diluted to 100 mL) measured l'fhoilr post recbns_tituﬁc)n were within

he product spé'ciﬁéationsl for the reconstituted product (vial reconstituted with 5 mL

_ EXAMPLE 8
incalide Specific Assay using HPLC

v +An HPLC method was 'd;::véiopcd and validated for the determination of sincalide
Oiéﬁcy, quantifatior_L of desulfated sincalide impurity and determination of a sincalide-
']a’_rcz?d impll_rify index in KINEVAC®. The method is suitable for determining the
constituted 'ét'ability of KI:NEVAC.@J when rebou_stituted as per the product package
sert, T_hc'révci‘Seﬁ phase method employs a Cyg (5 pm, 300 A) column, stepwise

jieht elution with mobile phase components conéisting of 0.15% trifluoroacetic acid
'.Watf':r (s-o'lirent A) and 0.125% trifluoroacetic acid in acetonitrile (solvent B), and UV

detection at 215 nm.
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Claims

A stabﬂized physiologieally acceptable formulation of sincalide comprising:
'(a) an effectlve amount of s1nca11de

: (b) at least one stablhzer

(©)a surfactant/solublhzer

(d)a chelator - |

| ,(e) a bulking agent/tomclty adJuster and

(f) abuffer ' '

_ The foﬁnulafion of claim 1 having a pH from 6.0 to 8.0.

. "The formulat10n of cla1rn 1, Wherem sa1d buffer is selected from the group

‘ "cons1st1ng of phosphorfc/a-c:'d phosphate citric a01d c1trate sulfosalicylate, acetic
v_}a01d acetate methyl boromc a01d boronate disodium succmate hexahydrate one

i . Or more armno acids, 1act1c ac1d lactate, maleic acid, maleate, potassium

chloride,- benzo1c ac1d sod1um benzoate carbonlc acid, carbonate bicarbonate,

boric acid, borate sod1um chlonde sticeinic acid, succinate, tartaric acid, tartrate,

‘ trls—(hydroxymethyl)am;nomethane, and biological buffers.

' The formulation of claim 1, wherein said buffer is a phosphate buffer.

s,

The formulation of claim 4, wherein said buffer is dibasic potassium phosphate.
| The f_ormulation of claim 1, wherein said surfactant/solubilizer is selected from the
group conSiétir_ig of anionic surfactants, pluronics, poloxamers, SDS, Triton-100,

“ polysorbates, propylene glycol, PEG and similar compouﬁds, Brij58
: ‘9poly(oxyethyleﬁe)‘20 cetyl éther, creiﬁephor EL, cetyl trimethylammonium

57
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" bromide (CTAB), dimethylacetamide (DMA), NP 40 (Nonidet P-40), and N-
~ methyl-2-pyrrolidone (Pharmasolve), and amino acids.

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

. The formulation of claim 7, wherein said nonionic surfactant is a polysorbate.

The formulstion of claim 7, wherein said nonionic surfactant is polysorbate 20 or

2 _.:

The formulation of claim Bﬁgfiem said stabilizers comprise L-arginine
Qﬁéhydibchloﬁde-, L-methionine, L-lysine mohohydr(jk:hloride, and sodium
metabisulfite.

fonnulaﬁon of cIaun 1 whercln sald bulking agentftomc1ty adjuster is
Seicctcd from the group consmtmg of manmtol amino acids, lactose, potassium
.Onde, sodium chlondf: maltose, sucrose, PEG’s, trehalose, raffinose, dextrose,

dextrins, dextrau, galacmromc 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 chelator is pentetic acid (DTPA).
. B "

8. The formulation of claim 17, wherein said chelator is pentetic acid, said surfactant
a2

is polysorbate 20, sa1d buﬁ'cr is dibasic potassmm phosphate, and said bulking

agent/tommty adjuster is D“m:mmtol

9.The formulation of claim 1, wherein said forulation is suitable for parenteral

administration.

0 A stabIhzed physmloglcally acceptable formulation of sincalide comprising:
' about 0.0008-0. 0012 mg/mL sincalide,

d):aBbut 02tol mg/mL methioniné,'

e) about 2 t0 30. mgf’mL lysme

f) about 0. 002 to 0. 012 mg/mL sodmm metabisulfite,

) about 0.000001 to 0,003 rg/mL polysorbate 20,

) é.}équt 9.1.?0 3’mg/iﬁL__ch{;tétic acid fDTPA), and

_b_'O,ut' '1..-1 to 1.8 mg/rnL dl:ba'éic potassium phosphate. - ~
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22 The method of claim 21, wherein said formulation has a pH from 6.0 to 8.0.

23.The method of claim 21-wherein said buffer is selected from the group consisting
of phosphoric acid, phosphate, citric acid, citrate, sulfosalicylate, acetic acid,
acetate, methyl bofonic acid, boronate, disodium succinate hexahydrate, one or
more amino acids, lactic acici,' Iactat_c maleic acid, maleate, potassium chloride,
benzoic ac1d sodium benzoate, carbomc acid, carbonate bicarbonate, boric acid,
borate, sochum chlonde succinic acid, succinate, tartatic acld, tartrate, tris-

(hydroxymethyl)ammor_nethane,_ and blnloglcal buﬁ_'ers. :

2_4.'I'He method of claim 21, wherein said buffer is 2 phosphate buffer.

P

| 25.The niethb'd of claiﬁl %thrcin said buffer is dibasic potassium phosphate.

 26.The method of claim 21, wherein said surfictant/solubilizer is selected from the
I group conmstmg of a?ﬁ;r;c surfactants pluromcs poloxamers SDS, Triton-100,
polysorbates propylene glycol, PEG and similar compounds, BrijS8
only(oxyethylene)zo cetyl ether, cremophor EL, cetyl trimethylammonium
bromicic(CTAB)’, dimethylacetamide (DMA), NP 40 (Nonidet P-40), and N-
methyl-2-pyrrolidone (Pharmasolve),and dmino acids:

27.The method of claim 21, wherein said surfactant is a nonionic surfactant.

28.The method of claim 27, wherein said nonionic surfactant is a polysorbate.
T——
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29, The method of claim 28, wherein said nonionic surfactant is polysorbate 20 or

polysorbate 80. =

30. The method of claim 21, wherein said stabilizer is selected from the group

I - . 3 t . - L. . 5 T i%e - -
consisting of antioxidants and amino acids.
© 31.The method of claim 30, wherein said stabilizer s an antioxidant.

| 32.The method of claim 30, wherein said stabilizer is sodium metabisulfite.
- 33.The method of claim 21, wherein said method further comprises mixing a plurality
. ‘_._—.'—-’J X ¥ B

of stabilizers.

]

34.The méthod of claim 3?_>é’r}vhérei:n said s'taﬁiii’ze;rs c:(;fnprisé L-arginine

monohjb_lrdchloﬁde, L-methionine, L-lysine monohydrochloride, and sodium

metabisulfite.

35, The method of clairi 2 1, wherein said bulking agent/tonicity adjuster is selected
from the group 'cbhsi_stin_g of mannitol, amino acids, lactose, potassium chloride,
sodium chloﬁdq, maltose, su_crose; PEG’s, trehalose, raffinose, dextrose,

cyclode}'cﬁ‘ins., déxtréh, gaiédturonic acid, Ficoll, and polyvinylpyrrolidone (PVP).

-36.The method of claim 35, wherein said bulking agent/tonicity adjuster is D-

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

38.The rnethod of clalm 37, wherein said chelator is pentetic acid, said surfactant is
: iy
polysorbate 20, sa1d buffer is dibasic potassmm phosphate, and said bulking

agent/ton1c1ty adjuster is D—manmtol.

39. The method of claim 21 Whereln said fomlulatlon comprises about 0.0008 to
0.0012 mg/mL s1nca1;a: about 20 to 50 mg/mL mannitol, about 2 to 7 mg/mL

,argmme about0.2to 1 mg/mL methlomne about 2 to 30 mg/mL lysine; about
0.002 to 0.012 mg/mL sodlum metabisulfite; about 0.000001 to 0.003 mg/mL
polysorbate 20, aboiit 0.1 to 3.0 mg/mL pentetic acid (DTPA); and about 1.1 to 1.8

mg/mL dibasic potasswm phosphate.

10A ikit, coinptisiﬁg: o L
(ia t).oW'd'er‘ rdixtuire comprising
" (a) smcallde _
by at least ori¢ stablhzer
(c)a surfactant
(da chelator _ ,
(e)a bulkmg agent/tomclty adJuster and .
- (D) abuffer;
(ii) a container to hold said"powder mixture; and

- (iii) optionally, a physiologically acceptable fluid.

41The kit of claim 40, wherein said buffer is selected from the group consisting of
IR ) . i : . el wl . P .o . . .
_ phosphoric acid, phosphate, citric acid, citrate, sulfosalicylate, acetic acid, acetate,

methyl boronic acid, boronate, disodium stccinate hexahydrate, one or more
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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, and biological buffers.

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

F——

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

[ _' The kit of claim 40, wherem said surfactant is selected from the group consisting
-of .anionic surfm pluromcs, po]oxamers SDS, Triton-100, polysorbates,

: ‘propylene glycol, P_EG and sumlar compo_unldé, _Brl] 58 9p01y(pxyethylene)20 cetyl

ether, cremopﬁor EL, cetyl miméthﬂhnlmoﬁium ‘.bromide (CTAB),

=% 'dlmethylacetamﬂe (DMA), NP 40 (Nonidet P- 40), and N-methyl-2-pyrrolidone

2 ,(Phann,asolve) and amino acids.

4_5__-._The kit of claim 40, wherein said sﬁr_factsint is a nonionic surfactant.
: !

46. The kit of claim 45, wherein said _noﬁiohic surfactant is a polysorbate. -

47, The kit of claim 46, wherein said nonionic surfactant is polysorbate 20 or

polysorbate 80.

48.The kit of claim 40, wherein said stabilizer is selected from the group consisting of
~ antioxidants and aming acids.

49, The kit of claim 48, wherein said stabilizer is an antioxidant,
---"_-.--.'--“q .
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- 50. The kit of claim 49, wherein said stabilizer is sodium metabisulfite.
: ——7

: 51.The kit of claim Merein said powder mixture comprises a plurality of

stabilizers.

.SZ.The kit of claiiﬁ ﬁL\ wherein said stabilizers comprise L-arginine
monohydmchlonde, L-methionine, L-lysine monohydrochloride, and sodium

metablsulﬁte.

53, The kit of claim 40, wherein said bulking agent/tonicity adjuster is selected from
the grou]ﬁ'éqnsi,éiing of marmitol, amino acids, lactose, potassium chloride, sodium
chloride, maltose, sucrose, PEG’s, trehalose, raffinose, dextrose, cyclodextrins,

dextran, galacturonic acid, Ficoll, and Ipo_vainylﬁyr_‘rolidone (PVP).

54 The kit of claiin"“f-O,.- wherein said chelator is pentetic acid (DTPA).
- 55 The kit of claim 40, whereir said container is a vial.
.56, A method for treating or preventing a medical condition associated with total
parenteral nutrition (TPN), said method comprising administering to a patient
: recéiving TPN an effective a.mouﬁt of a sincalide formulation, said formulation
comprising: (a) smcallde (b) at least one stabilizer, (c) a surfactant, (d) a chelator,

(&) a bulking agent/tonicity adjuster, and (f) a buffer.

'57. The method of claim 56, wherein said medical condition is TPN-associated

cholestatis.

'~ 58.The method of claim 56, wherein said formulation is administered by injection.
oy Bt iy ;
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2. The method of claim 56, wherein said formulation has a pH from 6.0 to 8.0.

s .

1. The method of claim 56, wherein said buffer is selected from the group consisting

“of thsphorié acid, phosphate, citric acid, citrate, sulfosalicylate, 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, sOdiﬁm benzoate, carbonic 'ac_:id, carbonate; bicarbonate, boric acid,
borate, soditimphlciric:lé,' succmlc acid, succinate, tartaric é'cid,btartrate, tris-

i (hydroxymethyl) aminbmethane, and _biblogiéai buffers.

. The method of claim 56, whetein said buffer is a phosphate buffer.
N

The method of claim 61, whetein said buffer is dibasic potassium phosphate.

The method of plaiﬁi_S 6, Wh'érveir:l‘said surfactant is selected from the group
c;dhéisﬁng of ahiéhicﬁﬁ’a?ctaﬁt_é," plurdﬁiCS,'p.oloXéfrlers, SDS, Triton-100,
i)ol_ysorﬁéﬁesé prbpyiéﬁe glyCOI, PEG and similar compoﬁhdé, Brij58
9p61y(0xyeﬂ1yiencj20 cetyl ether, cremoﬁhbr EL, cefyl trimethylammonium

~: bromide (CTAB), dimethyla’cdainidc (DMA), NP 40 (Nonidet P-40), and N-

methyl-2-pyrrolidone (Phai'nﬁasolve),aﬁd amino acids.

- The method of claim é 6, wherein said surfactant is a nonionic surfactant.
7

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

S~
_ polysorbate 80.

67. The method of cl_aim 56, wherein said stabilizer is selected from the group

consisting of antioxidafifs’and amino acids.

68. The method of claim 67, wherein said stabilizer is an antioxidant.

f—

69. The method of claim 68, wherein said stabilizer is sodium metabisulfite.
: Ry

70. The method of claim 56, W}iefciﬁ'éaid method comprises mixing a plurality of

.stabilizers.

71.The method of qlaiﬁnég,_\_vhéréi__ﬁ said stabilizers comprise L-arginine
- monohydrochloride, L-methionine, L-]y'sine monohydrochloride, and sodium

.metabisulﬁt_é.r :

72. The method of claim 56, wherein said bulking agent/tonicity adjuster is selected
“from the group consisting of mannitol, amino acids, lactose, potassium chloride,
“sodium chloride, maltose, sucrose, PEG’s, trehalose, raffinose, dextrose,

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

:'73_;'-1_"116-: method of claim 72, wherein said bulking agent/tonicity adjuster is D-

mannitol.

66
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'75 The method of clalm 74 wherem said chelator is pentetic acid, said surfactant is
polysorbate 20, smd’bﬁ‘ffer is d1basm potassmm phosphate, and said bulking

-_ agent/tonicity adjuster is D-mannitol.

6 The method of clalrn 56 wherem said fOl'JTll]ld.thIl comprises about 0.0008 to

O 0012 mg/mL Smcahde abnut 20 to 50 mg/mL D—manmtol about 2 to 7 mg/mL

_' L—argm.me about 0 2 to 1 mg/mL L—methlomne' about 2 to 30 mg/mL L-lysine;

about 0. 002 to 0 012 Ing/mL sodlum metablsulﬁte about 0. 000001 to 0.003

_ 'mg/mL polysorbate 20, about 0.1 to 3 mg/mL pentetic acid (DTPA); and about 1.1
to 1.8 mg/mL dibasic potassmm phosphate

7°/A method for 1mag1ng the: hepatob1hmy system of a sul;:fjéct said method

compnsmg

-(a) adrmmstenng a hcpatoblllary lmagmg agent to said Sllb_]ect

(b) bcfore or after ‘step (a), adnumstenng toa Sub]ect a smcahde formulation
compnsmg (1) smcahde (ii) at least one stabilizer, (iii) a surfactant (iv)a
chelator, (v)a bulkmg agcntftommty ad]uster and (vi) a buffer; and

(c) detectmg sa:ld imaging agent in sald subject with a detection device.

78.The method of claim 77, wherein said smcahde formulahon is administered by

inj ectlon.

79.The method of cIa1 '?- wherein said smcahde formulatlon is administered to said

subject before adrmmstratlon of said hepatobﬂmry imaging agent.

67
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0 'fhé method of claim 77, wherein said sincalide formulation is administered to said

subject after administration of said hepatobiliary imagining agent.

81.The method of claimjz, wherein said hepatobiliary imaging agent is a *"Tc-IDA

(Inﬁﬁodiaceﬁc acid) analog.

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

: mebfofeﬁjn.

83 The method of clalm 77; Wherem sa1d method further co:mprlses after
; adnumstratlon of sa1d sincalide formulation, measuring said the gallbladder
-_"e_] ection fraction (GBEF) of said subject. .

84. The method of a.:la:l:cn&?_'i,7 wherein seﬁ_d detection device scans the body of said

subject for radioactivity.

85. The method of ﬁlaim 84, wherein said de{éctioil device is a gamma camera.
. i

86. The method of claim 77, wherein said formulation has a pH from 6.0 to 8.0.

e

87 The method of claim 77, wherein said buffer is selected from the group consisting

. of phosphoric acid, phosphate, citric acid, citrate, sulfosalicylate, 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, sodium benz’éatc, carbonic acid, carbonate, bicarbonate, boric acid,
-‘borate', so&ium chloride, succinic acid, suc'cinat’e, tartaric acid, tartrate, tris-

- (hydroxymethyl)aminomethane, and biological buffers.

68
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88. The method of claim 77, wherein said buffer is a phosphate buffer.
89. The method of claim_88;-wherein said buffer is dibasic potassium phosphate.

90. The method of claim 77, wherein said surfactant is s_electédﬁ'om the group

. consisting of anionic surfactants, piu_.rori.iés, poloxamers, SDS, Triton-100,

polys’orbaté‘é,- propylenie glycol, PEG and similar compounds, Brij58 _
9poly(okycﬂiirleﬁe)20 cetyl ether, 'drernophor EL, cetyl ttimeﬂlylammohium
bromlde (CTAB), dimethylacetamide (DMA) NP 40 (Nomdet P-40), and N-

2 ‘methyl-z-pyrrohdone (Phannasolve),and amino acids.

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

—_—

- 92.The method of claim 91, wherein said nonionic surfactant lis' a polysorbate.

- 93, The method ofélaiin 92, wherein said nonionic stirtacbint is polysorbate 20 or

-polysorbate 80. —

94. The method of clalm-?“f wherem sa1d stabxhzer is selected from the group

consisting of antlomdants and amino acids.

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

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

69
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 stabilizers.

8.The method of claim 97, wherein said stabilizers comprise L-arginine
monohydrochlonde L—met}uonme L-lysme monchydrochloride, and sodium

metablsulﬁte

9. The meihbﬁ of ¢laim 77, wherein said Bulking agent/tonicity adjuster is selected
—
from the group consisting of mannitol, am.tno ac1ds lactose, potassmm chloride,
sodlum ch]onde maltose sucrose, PEG’s trchalose raffmose dextrosc,

cyclodexmns dextran, galacturomc amd F1coll and polyvinylpyrrolidone (PVP).

1@0. The mcthod of claim 77, wherein said bullnng agent/tommty adjuster is D-
manmtol

g

101: - Thé method of C[aim&wherein said chelator is pentetic acid (DTPA).

The method of claim 101, wherem sa1d chelator is pentetic acid, said
' surfactant is polysorbate 20/ d buffer is dibasic potassium phosphate, and said

bulking agem;/tomclty adjuster is D-mannitol.

103, The method of claim 77, wherein said formulation comprises about 0.0008
10 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-
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lysine; about 0.002 to 0.012 mg/mL Sodium metabisulfite; about 0.000001 to
0.003 mg/mL hpolyso'rbalte 20; about 0.1 to 3 mg/mL pentetic acid (DTPA); and

a:bout 1.1t0 1.8 nig/mL dibasic potassium phosphate. A

104. A method for imaging the hepatobiliary system of a subject, said method
comprising:

a) administéring to a subject a sincalide formulation comprising: (i) sincalide, (ii)
at least one stabﬂjZer, (iii) a surfactant, (iv) a chelator, (v) a bulking
agent/tonicity adjustevr;j and (vi) a buffer; and

b) scanning" the subject using a diagnostic imaging modality « |

105. T_hé method of claim 104 whetein said imaging modality is selected from
the group conéisﬁng of mz;gp;-t—i_c-rqe'sbnanfze imaging, scintigraph\ic imaging and
ul_tfasound _im_aging; | ‘

106. A stabiliZed,fphysiold‘gically acceptable foﬁrzulation of sincalide
comprising: - -

(a) about OOOlmg/mL sincalide;

(b) about 34 mg/mL D-m_annitbl;

(c) about 6 nﬁg/ﬁiL L-arginine; -

(d) about 0.8 mg/mL L-methionine;

(¢) about 3 mg/mL L-lysine;

(f) about 0.008 mg/mil. sodium metabisulfite;

(g) less _thah about 0.01 mg/mL polysorbate 20;
(h) about 0.4 mg/mL pentetic acid; and

(i) about 1.8 mg/mL dibasic potassfum phosphate.

107. The kit of claim 40 comprising:

a) aboﬁt 0.005 mg sincalide;
b) about 100 to 250 mg mannitol;
c) about 0.000005 to 0.015 mg polysorbate 20;

1+
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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 lysiﬁe'; and

i) about 10 to 35 mg arginine.

A kit éomptiéing: _ N
a) about 0.005 mg sincalide;
b) about 170 mg D-mannitol;
¢) less than ébout' 0.01 mg polysorbate 20;
d) about2 mg DTPA; -
¢) about 0.04 mg sodium metabisulfite;
f) about 9mg potassium phosphate (dibasic);
g) about 4 mg L-methionine;
h) about 15 mg L-ly_sin_e monohydrochlpride; and
i) about 30 mg L-arginine monohydrochloride.

72
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SINCALIDE FORMULATIONS &

ABSTRACT

The invention features sincalide formulations that include an effective amount of
Sincalide,- a bulking agent/tonicity adjus{:ér, a stabilizer, a surfactant, a chelator, and a
buffer. The invention also features kits and methods for preparing improved sincalide
formulations, as well as methods for treating, preventing, and diagnosing gall bladder-

related disorders using sincalide formulations.
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» ~ PATENT
ATTORNEY DOCKET NO: 50203/017001

COMBINED DECLARATION AND POWER OF ATTORNEY
As a below named inventor, | hereby declare that: ) :
My residence, post office address and ci'tizenénin are as stated below next to my name. -

| believe | am the original, first and sole inventor (lf only one name is listed below) oran ongmal first and
joint inventor (if plural names are Jisted bélow) of the subject matter which is claimed and for which a
patent is sought on the invention entitled SINCALIDE FORMULATIONS, the specification of which

= is attached hereto. . o :

O was filed on - as Application Serial No.
and was amended on

Owas descrlbed and claimed in PCT lnternatlonal Apphcatlon No. _
filed on - _and as amended under PCT Article 19 on

9 hereby state that | have rev1ewed and understand the contents of the above-identifi ed specification,
) mcludmg the claims, @s amended by any | amendment referred to above.

I acknowledge the duty to disclose all mformatlon I Know to be material to patentability in accordance
© with Title 37, Code of Federal Regulations, § 1 56

) «FOREIGN PRIORITY RIGHTS I hereby claim foreign prlonty benefits under Title 35 United States
-Code,.§ 119 of any. foreign application(s) for patent or inventor's certificate or of any PCT international
».apphcatxon(s) designating at least one country other than the Uhited States of America listed below and
. have also identified below any foreign application for patent or inventor's cert[flcate or any PCT

. international application(s) designating at least one country other than the United States of America filed
by me on the same subject matter having a filing date before that of the application(s) of which priority is

- claimed:

B Countty. , | serial Number Filing Date v Priority Claimed?

Yes/No

--PROVISIONAL PRIORITY RIGHTS: | hereby claim priority benefits under Tltle 35, United States Code,

.'§ 119(ey 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
the application(s) of which priority is claimed:

Serial Number Filtng Date - | status

" NON- PROVISIONAL PRIORITY RIGHTS: I hereby claim the benefit under Title 35, United States Code,
§ 120 of any United States application(s) listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United States application in the manner provided by
the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose all

Page 1 of 4
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COMBINED DECLARATION AND POWER OF ATTORNEY

information | know to be material to patentabrlrty as defined in Title 37 Code of Federal Regulations,
~ § 1.56 which became available.bétween the fi filing date of the prior applrcatron and the national or PCT
international filing date of this application:

Serlal'Number B Fillng Date Status

| hereby appoint the following attorneys and/or agents to prosecute this appllcatron and to transact all
business in the Patent and Trademark Office connected therewith: Paul T. Clark, Reg. No. 30,162,
“Karen'L. Elbrng, Ph.D. Reég. No. 35,238, Kristina Breker-Brady, Ph.D. Reg. No. 39,109, Susan M.
Michaud, Ph.D. Reg. No. 42,885, James D. DeCamp‘ Ph.D., Reg. No 43,580, Sean J. Edman, Reg. No.
42,508, Vicki Healy, Reg No 48,343,

Address all telephone calls to: Karen L. Elbing,‘Ph D. at 617/428-0200.

Address all correspondence to: Karen L. Elbing, Ph.D., at Clark & Elbrng LLP 101 Federal Street,
Boston, MA 02110. Customer No: 21559

] hereby declare that all statements made herein of my own knowledge are true and that all statements
made on informatiori and belief are belreved to be true; and further that these ‘statements were made
with the knowledge that willful false statements and the like so madé are’ punishable by fine or
imprisonment, oF both, under Section 1001 of Title 18 of the United States Code and that such willful

- falsé statements may Jeopardlze the valrdrty of the application or any patents' issued thereon.

Full Name : Residence Address © | Post Office Address - Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State, Country)
Edmund C. Metcalfe Hillsborough, NJ 1503 William & Mary Common us

o Hillsborough, NJ

Signature: S o 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 | 18 Johnston Drive us
Raritan Township, NJ

Signature: Date:
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Full Name Residence Address Post Office Address Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State, Country)
Mérgaret Newborn Hamilton Township, NJ | 8 Aqua Terrace . Us
. Hamilton Township, NJ '
Signature: - Date:
Full Name Residence Address Post Office Address Citizenship.
(First, Middle, Last) (City, State, Country) (Street, City, State, i
S C L Country) .
Irene Ropiak Lawrenceville, NJ 15122 East RUn_Driv'e' us
A o ‘ Lawrenceville, NJ :
Signature: Date:
Full Name -~ Residence Address Post Office Address Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State, :
R L | County) —
Ernst Schramm North Brunswick, NJ 81 5_“Pf0$;iébt Avenue GERMAN
' - K . North Brunswick, NJ o
Sig’natur'e: Date:
Full Name : Residence Address Post Office Address Citizenship
(First, Middle, Last) (City, State, Country) (Street, City, State,
o o - . Country)
Gregory W. White Monmouth Junction, NJ 23 Oaktree Road , us
Monmouth Junction, NJ
Signature: Date:
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COMBINED DECLARATION AND POWER OF ATTORNEY

Full Name Residence Address F;os_t Office Address Citizenship
(First, Middle, Last) {City, State, Country) (Street, City, State,
T - Country)
Julius P. Zodda Mercervilie, NJ - 3 Tigers Court us
NS e : Mercerville, NJ
Signature: Date:

i

‘F1\50203\50203.017001 Declaration.wpd
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandsia, Virginia 22313-1450

wawaspto.gov

r APPLICATION NO. [ FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NG,
10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
35743 7590 08/01/2003 :

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

EXAMINER '

l ART UNIT PAPER NUMBER l

1616
DATE MAILED: 08/01/2003

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)
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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.

Restriction Requirement
Restriction to one of the following inventions is required under 35 U.S.C. 121:
. Claims 1-39, 56-76 and 106, drawn to a drug composition and method of
use, classified in class 424, subclass 400.
1. Claims 40-55, 107-108, drawn to a composition comprising a kit, classified
-in class 428, subclass 34.1.

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

classified in class 424, ;;ubclass 1.65. |

The inventions are distinct, each from the other because:

Invention lll is unrelated to inventions it and I. Inventiéns are unrelated if it can
be shown that they are not disclosed as capable of use together and they have different
modes of operation, different functions, or different effects (MPEP § 806.04, MPEP §
808.01). In the instant case the different inventions group il is unrelated to groups |
and Il as group lll is directed towards a method for imaging the hepatobiliary system by
administering a hepatobiliary imaging agent to a subject and groups | and Il are directed
to a stabilized, physiologically acceptable formulations of sincalide.

Inventions | and 1l are related as product and process of use. The inventions can
be shown to be distinct if either or both of the following can be shown: (1) the process

for using the product as claimed can be pfaoticed 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 formulated into a tablet, capsule, etc.

Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art because of their recognized divergent subject
matter, restriction for examination purposes as indicated is proper.

Applicant is advised that the reply to this requirement to be complete must
include an election of the invention to be examinéd 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 named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship"must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Telephone Inquiries
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 examiner by telephone are unsuccessful, the examiner’s

supervisor, Thurman Page, can be reached at (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 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.

LIM-—

Konata M. George
Patent Examiner
Art Unit 1616
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— k/" Application No. Applicant(s)
10/222,540 METCALFE ET AL.
Office Action Summary Examiner At Unit
Konata M. George 1616

*""'_7- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY 1S SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.

If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (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) MONTHS from the mailing date of this communication.
Faiture to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 183).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)1 Responsive to communication(s) filed on
2a)] This action is FINAL. 20)X  This action is non-final.

3)[] Since this application is in condition for allowance except for 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
4K Claim(s) 1-108 is/are pending in the application.

. 4a) Of the above claim(s) ______is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
8)] Claim(s) ____is/are rejected.
7)0 Claim(s) ____is/are objected to.

8)X] Claim(s) 1-108 are subject to restriction and/or election requirement.
Application Papers
9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that 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 b)[:] disapproved by the Examiner.
If approved, corrected draWings are required in reply to this Office action.
12)[] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[] Some * c)[] None of:
1.[] Certified copies of the priority documents have been received.

2.[] Certified copies of the priority documents have been received in Application No.

3.[] Copies of the 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)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [ The translation of the foreign language provisional application has been received.
15)] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

. Attachment(s)
1) D Notice of References Cited (PTO-892) ) 4) D Interview Summary (PTO-413) Paper Nofs). .
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5y Notice of Informal Patent Application (PTO-152)
3) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 8) D Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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T 1450,

Applicants Metcalfe, Edmund et al.

Serial No. 10/222,540
Filed August 16, 2002
For SINCALIDE FORMULATIONS
Group Art Unit 1619
Examiner George, Konata M.
CERTIFICATE OF MAILING .

1 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~

A .
Signature: (-C ﬁ/}/ﬂ/‘ﬁ MO

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 Response is timely filed.

Remarks begin on page 2 of this paper.

KL3-2286529.1
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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.
I1. Claims 40-55, 107-108, drawn to a composition comprising a kit,
_classified in class 428, subclass 34.1.
111. 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 telephohe
interview on Atigust 25, 2003 in which the Examiner agreed to withdraw the restriction
requirement as between Group I and Group II. As such, all of the claims of Group I and II are
now combined.
Therefore, Applicants elect the combined Group I and Group II claims, namely claims 1-
39-76 and 106-108, drawn to a drug composition, method of usé, 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.

KL3:2286529.1
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" Deposit Account No. 50-0540.

 August 27, 2003

K13 2286529 1

By:

-104-

No additional fee is required. If there any such fees, please charge them to our firm

Respectfully submitted,

Donald Rhoads, Reg. No. 34,705

Albert B. Chen, Reg. No. 41,667

Attorney for Applicants

KRAMER LEVIN NAFTALIS & FRANKEL LLP
919 Third Avenue

New York, New York 10022

(212) 715-9100 (phone)

(212) 715-8000 (fax)



UNITED STATES PATENT AND TRADEMARK OFFICE

35743 7590 10/03/2003

KRAMER LEVIN NAFTALIS & FRANKEL LLP
INTELLECTUAL PROPERTY DEPARTMENT

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW,LSLO.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE ' s

| EXAMINER ]
GEORGE, KONATA M

BE REGARDED AS ABANDONED.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current

SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown

above.

B. If the status is changed, pay the PUBLICATION FEE (if
- required) and twice the amount of the ISSUE FEE shown above

and notify the United States Patent and Trademark Office of the

change in status, or

completed and an extra copy of the form should be submitted.

Mail Stop ISSUE FEE unless advised to the contrary.

PTOL-85 (Rev. 10/03) Approved for use through 04/30/2004.
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919 THIRD AVENUE [ ART UNIT | papER NUMBER 1

NEW YORK, NY 10022 1616

DATE MAILED: 10/03/2003 C/.
l APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATIONNO. |
C10/222,540 08/16/2002 . Edmund C. Metcalfe 50203/017001 6555
" TITLE OF INVENTION: SINCALIDE FORMULATIONS
. F “APPLN. TYPE l SMALL ENTITY ] 1SSUE FEE PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional NO $1330 $300 $1630 01/05/2004

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

““THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
"PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF 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 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
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

O Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II. 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 been 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 should be

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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/ PART B - FEE(S) TRANSMITTAL =

omplete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 14590

Alexandria, Virginia 22313-1450

or Fax  (703) 746-4000

.rNsTRUCTIONS: This form should be used for transmitting the ISSUE FEE and .PU'B.LICATION FEE (if required%. Blocks 1 through 4 should be completed where

- ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as

! ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

- maintenance fee notifications.

~~CORRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any comections or use Block 1) Note: A certificate of mailing can only be used for domestic mailings of the
; Fee(s) Transmittal, This certificate cannot be used for any other accompanying

Eapers, 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.Tra.nsmissiox!
INTELLECTUAL PROPERTY DEPARTMENT e e o otase for Bk clacs mall i 1n sovalope
919 THIRD AVENUE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
NEW YORK, NY 10022 transmitted to the USPTO, on the date indicated below.
(Degositor's name)
(Signature)
(Date)
DPPLICATTDN no. | FILING DATE FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NO.
10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
TITLE OF INVENTION: SINCALIDE FORMULATIONS
ﬁ APPLN. TYPE [ smarLENTITY | ISSUE FEE [ PUBLICATIONFEE | TOTALFEE(S) DUE | DATE DUE
nonprovisional NO $1330 $300 $1630 01/05/2004
' [ﬁ EXAMINER | ART UNIT | cLAss-suscLAss 1
GEORGE, KONATAM 1616 424-489000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list (1) the
CFR 1.363). names of up to 3 registered patent attormeys or 1

agents OR, altematively, (2) the name of a single

3 Ghng of oo sdds (o Chanae o Corespondens | G (i 5 3 s 2 rgirsd slrmey ot 2
L. L agent) and the names of up to 2 registered paten

0 "Fee Address” indication (or "Fee Address" Indication form T

PTO/SB/47; Rev 03-02 or n(mre recent) attached. Use of a Customer atfﬁr]xgleys .0{ ggents‘ If no name is listed, no name 5

Number is required. Wil be primted.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onl appropriate when an assignment has

been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for ﬁYing 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 O corporation or other private group entity L government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
Q Issue Fee 3 A check in the amount of the fee(s) is enclosed.
QO Publication Fee [ Payment by credit card. Form PTO-2038 is attached.
0 Advance Order - # of Copies O The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this 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) (Date)

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

This collection of information is re%uired by 37 CFR 1311, The information is required to
obtain 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 3 CFR 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the SPTO. Time will vary dependm% upon the individual
case. Any comments on the amount of tfime you require to complete this form 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, Alexandria, Vi{%ma
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADD: SS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a
collection of information unless it displays a valid OMB control number.

4 TRANSMIT THIS FORM WITH FEE(S)
e PTOL-85 (Rev. 10/03) Approved for use 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 COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, V)rgmmZZJl} 1450

WWW, usptn

APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. | conFrMaTioN NO.‘I

10/222,540 08/16/2002 Edmund C. Metcalfe

35743 7590 10/03/2003

KRAMER LEVIN NAFTALIS & FRANKEL LLP
INTELLECTUAL PROPERTY DEPARTMENT

919 THIRD AVENUE

NEW YORK, NY 10022

50203/017001 6555

I EXAMINER j

GEORGE,KONATAM

l ART UNIT PAPER NUMBER —I

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).

] fIf a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determmes Patent Term Adjustment is the filing date of the most recent CPA.

“Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) system (http://pair.uspto.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 Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 4

PTOL-85 (Rev. 10/03) Approved for use throngh 04/30/2004.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.goy

APPLICATION NO, ] FILING DATE | FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. j

10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
35743 7590 10/03/2003 [ EXAMINER ]
" KRAMER LEVIN NAFTALIS & FRANKEL LLP GEORGE, KONATAM
INTELLECTUAL PROPERTY DEPARTMENT
919 THIRD AVENUE I ART UNIT | PAPER NUMBER 1
NEW YORK, NY 10022 1616

DATE MAILED: 10/03/2003

Notice of Fee Increase on October 1, 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

Reg.#41532, 41533, 41534 (July 14, 2003).
The current fee schedule is accessible from (http://www.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 should be the fee that is required at the time the fee 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.

() Issue fee for issuing each original or reissue patent,
except a design or plant patent:

By a small entity (Sec. 1.27(a)).cccccrecereeerenenee $665.00

By other than a small entity......ccoeeereeene. $1,330.00
(b) Issue fee for issuing a design patent:

By a small entity (Sec. 1.27(a)).c..cccevererernen $240.00

By other than a small entity....cceeovvvneeeiinnns $480.00
(c) Issue fee for issuing a plant patent:

By a small entity (Sec. 1.27(a)).cccccrmrrvrvcnecnn. $320.00

By other than a small entity.......cccoveivninnnne. $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

PTOL-85 (Rev. 10/03) Approved for use through 04/30/2004.
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Application No. Applicant(s)
. o 10/222, .
Notice of Allowability Lozt LETCR TR ELAL
Konata M. George 1616

.. The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

¢laims being atlowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

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

@ “This communication is responsive to Efection of Spec. September 2, 2003.
[ The allowed claim(s) is/are 1-108.
3.[X} The drawings filed on 16 August 2002 are accepted by the Examiner.
[]- Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[] Al b)[]Some* c)[INone ofthe:.
; 1. [] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in ApplicationNo.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the
: International Bureau (PCT Rule 17.2(a)). '
* Certified copies not received: _____. .
Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
. (a) [1 The transiation of the foreign langlage provisional application has been received. ‘
‘G,E]' Acknowledgment is 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 ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE

D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMIINER'S AMENDMENT or NOTICE OF
INFQRMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

8.[] CORRECTED DRAWINGS must be submitted.

(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
, 1) [ hereto or 2) [] to Paper No.
:f(b) [ including changes required by the proposed drawing correction filed
{e) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No. ______

, which has been approved by the Examiner.

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

QD DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
aﬁached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachmenty(s)
TE Notice of References Cited (PTO-892) ‘ 2[] Notice of Informal Patent Application (PTO-152)
31 Notice of Draftperson's Patent Drawing Review (PTO-948) 4[] interview Summary (PTO-413), PaperNo.____ .
5.D Information Disclosure Statements (PTO-1449), PaperNo. . 6X] Examiner's Amendment/Comment
LI Examiner's Comment Regarding Requirement for Deposit 8[X Examiner's Statement of Reasons for Allowance
| of Biological Material 9[] Other

gs Patent and Trademark Office /
TOL-37 (Rev. 04-03 Notice of Allowability Part of Paper No. w
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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.

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 set forth 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 ié hereby

withdrawn.

Examiner’s Amendment
3. An examiner's amendment to thev record appears below. Should that changes

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

-110-



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 payment of the issue fee.
Authorization for this examiner's amendment was given in a telephone interview

with Mr. Albert Chen on September 17, 2003.

Amend the claims 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 reasons for 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 closet prior 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 payment of the issue fee and, fo avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 10/222,540 Page 4
Art Unit: 1616

Conclusion
5. Claims 1-108 are allowed.

Telephone Inquiries

Any inquiry concerning this communication or earlier communications from the
examiner should be dirécted 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 examiner by 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 stétus of this application or
proceeding should be directed to the receptionist whose telephone number is

(703) 308-1235.

Konata M. George
kmg

THURMAN K DAGE
SUPERVISORTPATENT EXAMINER
TECHNOLO q 600

-112-



Application/Control No. QI Applicant(s)/Patent Under
l*‘Reexamination

10/222,540 METCALFE ET AL.

Examiner Art Unit

Konata M. George 1616 Page 10f 1

U.S. PATENT DOCUMENTS

— - Document Number Date " .
Seuntry Code-Number-Kind Code MM-YYYY Name Classification

US-5,011,678 04-1991 Wang et al. 424/45

FOREIGN PATENT DOCUMENTS

Document Number Date Count N Classificati
Country Code-Number-Kind Code MM-YYYY ouniry ame X assification

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

0Py of this reference is not being fumished with this Office action. (See MPEP § 707.05(a).)
M-YYYY format are publication dates. Classifications may be US or foreign.

.- Patent and Trademark Office
892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 6
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PTQYSB/30 (10-01)

Appraved for use through 10/31/2002, OMB 0651-0031

U.S, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
o Taspond o a colfection of informiation tniess 1t displays a valid OMB control sumber.,

Applicétion Number 10/222540 \
Filing Date August 16, 2002

First Named Inventor Metcalfs, Edmund

) FOR - .
CONTINUED EXAMINATION (RCE)
| TRANSMITTAL

Address to: Art Unit 1616
Mail Stop RCE
Commissioner for Patents Examiner Name : Konata, G.
. P.O.Box 1450 <

Alexandria, VA 223131450 Attosney Dacket Number ™ | 57637/1160. .. .

This is a Request for Continued Examination {RCE) under 37 CFR 1,114 of the above-identified application. -

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does nat apply to any utility or plant application filed prior
lo June 8, 1995, or to any design application. See Instruction Sheet for RCEs (ndf fo be submitted to the USPTO)onpage 2.- . ...

1. L Submission reaired uinder 37 GFR 111ﬂ
a. [ Previousty submitted -~ =~ _
i. [ Consider the amendment(s)/rsply under 37 CFR 1,416 previously filed on
{Any unentered amendmeni(s) referred 1o abave will be entered). o

i. O Cons_idér the axgument_s inthe Appeai Briéf or Reply Brief previpusly ﬁled'_on

-_—
iii. {JOther -
b. < Enclosed } e )

i. [JAmendmentReply - R Information Disclosure Statement (IDS}

ii. [ Affidavit(s)/Declaration(s) . v. Other PTO Form-1443 :

2. | Miscallansous” .}

a. ] Suspension of action on the above—idanﬁﬁgd application is requested under 37 CFR 1.103(c) fora
period of : TRONNS. (Period of suspension shall net sxcesd 3 months; Fes under 37 CFR1.17() roquired) -
b. [J Other o M )

3. The RCE fee under 3>7 CFR1.17(e)is required b_y 37 CFR 1.114 when the .RCE 5s filea,
a. B A check in the amount of 517701.00 is enclosed ) : -

b. BJ The Directar is hereby authorized o charge any fee dsficiency, or credit any overpayments,
to Deposit Account No. 5¢:0540 o . o
c. [ Payment by credit card (Fom Po-2038 encosed)
WARNING: Information on this form may bacome public. Credit card information should not

be Included on this form. Provide credit card Information and authorization on PT0-2038.

f 's’)euarugeqFAPPucAytAT,rbRA_iEj{,bRA'ngrkisaulm T

Name (PrintType) | AmertB.Chen . : "7 | Registration No. (atameytagen) 41,667 ..
3 : ‘

4 Signature . . . Date | December 19,2003 . s J :

f S : R icshﬁﬂcafstmlu_NG ORTRANSMISSION =~ TN

Eharaby certify that this o i5 being iled with (ﬁa United States Postal Service with sufficient postage as first class mai in an
envelcps addressed to: Mait Stop RCE, Commissioner for Patanls, P.0. Box 1450, Alexandria, VA 22313-1450, or facsimile transmitted to tha U.S.
Patent and Trademark Office on [he date shown below, . R L - A

Name {PrinUType) | Garrie L'.’Caggiano .

- : R D ‘ V
\Signature L Wﬂh{_@ 'Date | December 19, 2003 y

Burden Hour § This formy is esti to take 0.2 Fours o complete. Time will vary depending upas the needs of the individual case. Any comments on

tha amount of ime you are required to complata this form shauld be sent to the Chiaf information Officer, U.S. Patent and Trademark Offica, Washingicn, DC

50231. DO NOT SEND FEES CR COMPLETED FORMS TO THIS ADDRESS. SEND Fees and Completed Forms to tha following addrass: Assistant
issioner for Patents, ingtan, DC 20231, R e ) : T

- 10/24/2003 EFLORES 00000070 10222540

770,00 0

KL3:2310318.1
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Attorney wocket No. 57637/1160

T\

P N

‘7/1@/0

\P E “
o IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
ﬁ%\ Hicant 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 | | e el oo
addressed to, Mail Stop RCE, Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450 on:

Mail Stop RCE A

Commissioner for Patents Date: 12-19-0% .

P.0. Box 1450 signatres__ (" LHD

Alexandria, VA 22313-1450 Carrie L. Caggian [

Sir:

INFORMATION DISCLOSURE STATEMENT

Applicants respectfully submit this Information Disclosure Statement pursuant to

37 CF.R. §§1.97 and 1.98 in order to comply with the duty of disclosure under 37 C;F.R.

§ 1.56. These references are listed on the attached modified PTO Form No. 1449,

A copy of the listed references is enclosed for the convenience of the Examiner.

This Information Disclosure Statemnent is being filed concurrently 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 C.ER. § 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 of record therein and appear among the “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 returned to Applicants’ attorney.

KL3:2310285.1
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1t 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 Respectfully submitted,

N

Donald Rhoads, Reg. No. 34,705

Albert B. Chen, Reg. No. 41,667

Attorneys for Applicant

KRAMER LEVIN NAFTALIS & FRANKEL LLP
919 Third Avenue

New York, New York 10022

{212) 715-9100

Ki3:230285.1

Sk
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Sheet 1 of 2

[Based on Form PTO-1 ATTY. DOCKET NO. SERIAL NO.
(3/50) 57637/1160 10/222,540
LIST OF REFERENCES CITED BY APPLICANT
{Use several sheets if necessary)
APPLICANTS
Metcalfe et al.
FILING DATE GROUP ART UNIT
August 16, 2002 1616
! U.S. PATENT DOCUMENTS
EXAMINE FILING
DOCUMENT SUB- | DATEIF
INITIAL - NUMBER DATE NAME CLASS | CLASS { APPROPRIATE
AA 5,011,678 4/30/91 Wang et al. Y2y [
AB 6,306,905B1 10/23/01 | Kurzet al. Sy 851
AC 3,723,406 3/27/73 Ondetti et al. 260 W2.5
AD 6,326,406B1 12/4/01 De Tommaso Sy 31
AE 6,358,528B1 3/19/02 Grimmett et al. A | BEN -
AF 5,833,548 11/10/98 { Tournier et al. A 9.3
AG 5,567,414 10/22/96 | Schneider et al. Y2y 952
AH 6,110,443 8/29/00 Schneider et al, Y 1.5)
16 Al 5,556,610 9/17/96__| Yanetal. Yoy 9.9
A7 b
AK
AL !
AM
AN
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUB- TRANSLATION
NUMBER CLASS
BA )
BB
BC
BD
BE
OTHER PUBLICATIONS (Including Author, Title, Date, Pertinent Pages, Etc.)
, ( Sitzmann, et al., “Cholecystokinin Prevents Parenteral Nutrition Induced Biliary Sludge in Humans,
6 CA Surgery, Gynecology & Obstetrics, Vol. 170, January 1990, pp. 25-31
CB Teitelbaum et al., “Treatment of Parenteral Nutrition-Associated Cholestasis with Cholecystokinin-
QOctapeptide,” Journal of Pediatric Surgery, Vol. 30, No. 7, July 1995, pp. 1082-1085
cC Moss and Amii, “New Approaches to Understanding the Etiology and Treatment of Total Parenteral
Nutrition-Associated Cholestasis,” Seminars in Pediatric Surgery, Vol. 8, No. 3, August 1999, pp. 140-147
€D Teitelbaum, “Parenteral Nutrition-Associated Cholestasis,” Current Opinion in Pediatrics, Vol. 9, 1997,
pp. 270-275
CE Teitelbaum and Tracy, “Parenteral Nutrition-Associated Cholestasis,” Seminars in Pediatric Surgery, Vol.
10, No. 2, May 2001, pp. 72-80
CF Strickley, “Parenteral Foermulations of Small Molecules Therapeutics Marketed in the United States (1999)
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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 provides a 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
added prior to lyophilization for pH adjustment (5.5 to 6.5). At the time of manufacture, the air in the vial
is replaced with nitrogen. Sincalide is designated chemically as L-aspartyl-L-tyrosyl-L-methionylglycyl-L-
tryptophyI—L—methiony!-L-aspar’(ylphenyK«alaninamide hydrogen sulfate (ester). Graphic formula:

jO;,H
Asp yr Met Gly Trp Met Aép Phe NH;
1 2 3 4 5 6 7 8

CaoHe2N1001683 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 maximal after
approximately 40 minutes. Generally, a: 40 percent reduction in radiographic area of the galibladder is
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 output of bicarbonate and protein (enzymes)
by the gland. This combined effect of secretin and sincalide permits the assessment of specific
pancreatic function through measurement and analysis of the ducdenal aspirate. The parameters usuaily
determined are: volume of the secretion; bicarbonate concentration; and amylase content (which parallels
the content of trypsin and total protein). -

Both cholecystokinin and sincalide 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 gallbladder contraction, as may be
assessed by contrast agent cholecystography or ultrasonography, or to obtain by duodenal aspiration a
sample of concentrated bile 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
parium meal through the small bowel, thereby decreasing the time and-extent of 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 common bile duct. The risk of such an event is considered to be minimal because sincalide,
when given as directed, does not ordinarily cause complete contraction of the gallbladder.
Carcinogenesis, Mutagenesis, Impairment of Fertility

Long-term studies in animals have not been performed to evaluate carcinogenic or mutagenic potential,
or possible impairment of fertility 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 due to
sincalide. There are, however, no adequate and well-controlled studies in pregnant women. Because
animal reproduction studies are not always predictive of human response, this drug should be used
during pregnancy only if clearly needed (see WARNINGS).

Labor and Delivery :

Sincalide should not be administered to pregnant women near term because of its 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

it is not known whether this drug is excreted in human milk. Because many drugs are excreted in human
milk, caution should be exercised when sincalide is administered to a nursing woman.

Pediatric Use

Safety and effectiveness in children have not been established.

ADVERSE REACTIONS
Reactions to sincalide are génerally mild and of 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 phenomena are usually manifestations of the
physiologic action of the drug, including delayed gastric emptying and increased intestinal 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 other clinical 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 reported in approximately 2 percent of patients. These manifestations
are usually lessened by slower injection rate.

OVERDOSAGE

Although no overdosage reports have been received, gastrointestinal symptoms {abdominal cramps,
nausea, vomiting and diarrhea) would be expected. Hypotension with dizziness or fainting might also
occur. Overdosage symptoms should 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 doses injected once or repeatedly in dogs caused syncope
and ECG changes in addition. These effects 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 to the 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, whenever solution and container permit.

For prompt contraction of the galibladder, a dose of 0.02 mcg sincallde per kg (1.4 mcg/70 kg) is
Injected intravenously over a 30- to 60-second interval; If satisfactory contraction of the gallbladder does
not oceur in 15 minutes, a second dose, 0.04 mcg sincalide 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, roentgenograms are 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.

For the Secretin-Kinevac test of pancreatic function, the patient receives a dose of 0.25 units secretin
per kg by intravenous infusion over a 60-minute period. Thirty minutes after the initiation of the secretin
infusion, a separate 1V 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
1.4 mL of reconstituted Kinevac solution to 30 mL with Sodium Chloride Injection USP and administer at a
rate of 1 mL per minute.

. To accelerate the transit time of a barium meal through the small bowel, administer Kinevac after the
barium meal is beyond the proximal jejunum. (Sincalide, like cholecystokinin, may cause pyloric
contraction.) The recommended dose is 0.04 mcg sincalide per kg (2.8 mcg/70 kg) injected intravenously
over a 30- to 60-second interval; if satisfactory transit of the barium meal has not occurred in 30 minutes,
4 second dose of 0.04 meg sincalide per kg may be administered. For reduction of side effects, a 30-
minute 1V infusion of sincalide [0.12 mcg per kg (8.4 mcg/70 kg) diluted to approximately 100 mL with
Sodium Chioride Injection USP] may be administered. ‘

HOW SUPPLIED
Kinevac (Sincalide for Injection) is supplied in packages of 10 vials containing 5 mcg 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

J3-398) Printed in USA Revised November-1994 J3-3984
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Application No. » Applicant(s)
. . 10/222,540 METCALFE ET AL.
Notice of Allowability Examiner Art Unit
Konata M. George 1616

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

ims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

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

This communication is responsive to RCE filed December 22. 2003.

 The allowed claim(s) is/are 1-108.
| The drawings filed on August 16, 2002 are accepted by the Examiner.

E’Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or f).
a)[] Al b)[] Some* «c) [0 None ofthe:

1. [0 Certified copies of the priority documents have been received.

2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

) International Bureau (PCT Rule 17.2(a)).
Certified copies not received:

ant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
ed below. Failure to timely comply will result in ABANDONMENT of this application.
§THREE-MONTH PERIOD 1S NOT EXTENDABLE.

| A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE>OF
NFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

é) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) aftached
1) [ hereto or 2) [] to Paper No./Mail Date ____.

k [0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Jentifying indicia such as the application number (see 37

ach sheet. Replacement sheet(s) should be labeled as suc
DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the

ttached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

CFR 1.84(c)) should be written on the drawings in the front (not the back) of
h in the header according to 37 CFR 1.121(d).

chment(s)
Notice of References Cited (PTO-892) : 5. [ Notice of Informal Patent Application (PTO-152)

Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
2 5 [Paper No./Mail Date .
Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [] Examiner's Amendment/Comment

Paper No./Mail Date 10

}Examiner's Comment Regarding Reguirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance

9. [] Other .

Pateni and Trademark Office -

37 (Rev. 1-04) Notice of Allowability Part of Péper No./Mail Date 2004072
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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 request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed 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 been timely 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 submission is 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 reasons stated 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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Telephone Inquiries

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Konata I(fl George, whose telephone number is
(671) 272-0613. The examiner can normally be reached from 8AM to 5:30PM Monday
to Th;J'rsday,‘and on alternate Fridays.

If éttempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Gary Kunz, can be reached at (571) 272-0887. The fax phone numbers for
the organization where this application or proceeding is assigned are (703) 872-9306 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

fy o &,

S RY PATENT EXAMINER
TECHNOLOGY CENTER 1600

(571) 272-1600.

Konata M. George
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AppliCints Metcalfe, Edmund et al. Confirmation No. 6555
¢ raansts” :
AL Tial No. 10/222,540
Filed August 16, 2002
For SINCALIDE FORMULATIONS
Group Art Unit 1616

. . CERTIFICATE OF MAILING UNDER 37 C.FR.§ 1.8
‘Exammcr George, Konata M. I hereby certify that this correspondence is being deposited
with 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 22313-1&50 on August 19, 2004,

Mail Stop Issue Fee Signature:
Commissioner for Patents Carrie L. Caggiano
P.0. Box 1450

Alexandria, VA 22313-1450

ISSUE FEE TRANSMITTAL

Sir:

In payment of the Issue Fee apd Publication Fee mailed in the present application by the Nc;tice
of Allowance dated July 27, 2004 Applicants respectfully submit the 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
" Kramer 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 %\

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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{ FC:1501 1330.00 0P ' S
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] r APPLICATION NO. ] FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NO. |
) 10/222,540 08/16/2002 Edmund C. Metcalfe 50203/017001 6555
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r APPLN.TYPE - | SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE ‘
nonprovisional NO 51330 $300 31630 10/27/2004
| EXAMINER | ART UNIT | cuass-suscLass ] ’
GEORGE, KONATAM 1616 424-483000
1 Chanfc of correspondence address or indication of "Fec Address™ (37 2. For printing on the pateat front page, list
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_ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignec 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 NOT 2 substitute for filing an assignment.

{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
. Bracco International B.V. Ansterdam, The Netherlands

w

Pleasc check the appropriate assignee category or categories (will not be printed on the patent); Q individual gcorpmation or other private group entity O government

4a. The following fee(s) are enclosed: 4b, Payment of Fee{s):
Xssue Fee . :z_&__A check in the amount of the fee(s) is enclosed.
(Kpublication Fee (No small entity discount permitted) O Payment by credit card. Form PTO-2038 is auached.

KAdvance Order - # of Copies

R The Director is hereby euthorized by charge the r uired fee(s), or credit any overpa; t, 10
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The Dircctor of the USPTO is requested to apply the Issue Fee and Publication Fec (if any) or to re-apply any previously paid issue'fee to the application identified above.
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submitting the completed application form 10 the USPTO. Time will depending upon the individual casc. Any comments on the amount of time you require 1o complcte
this form 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, .O.
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