
US 20010020029A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0020029 A1 

James (43) Pub. Date: Sep. 6, 2001 

(54) NEW MULTIDOSE VIAL FORMULATIONS (21) Appl. No.: 09/548,838 
FOR ADMINISTERING ENDO-N 
(9-METHYL-9-AZABICYCLO[3.3.1]NON- (22) Filed: Apr. 13, 2000 
3-YL)-1-METHYL-1H 
INDAZOLE-3-CARBOXAMIDE Related US. Application Data 
HYDROCHLORIDE 

(63) Continuation of application No. 09/304,894, ?led on 
(75) Inventor: Susan James, Haverhill (GB) May 4, 1999, HOW abandoned, Which is a non-Provi 

sional of provisional application No. 60/084,110, 
Correspondence Address: ?led on May 4, 1998. 
SMITHKLINE BEECHAM CORPORATION 
CORPORATE INTELLECTUAL Publication Classi?cation 

PROPERTY-US, UW2220 7 
R 0_ BOX 1539 (51) Int. Cl. ................................................... .. A61K 31/46 

U-S 

............................................................ .. (73) Assignee: SmithKline Beecham p.l.c. (57) ABSTRACT 

(*) Notice: This is a publication of a continued pros- Invented are improved rnultidose aqueous formulations of 
ecution application (CPA) ?led under 37 endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl 
CFR 1.53(d). 1H-indaZole-3-carboXamide hydrochloride. 



US 2001/0020029 A1 

NEW MULTIDOSE VIAL FORMULATIONS FOR 
ADMINISTERING ENDO-N-(9-METHYL 

9-AZABICYCLO[3.3.1]NON-3-YL)-1-METHYL-1H 
INDAZOLE-3-CARBOXAMIDE HYDROCHLORIDE 

[0001] This invention relates to improved formulations of 
endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl 
1H-indaZole-3-carboxamide hydrochloride. The compound 
is represented by Structure I: 

(I) 
N—Me 

[0002] The formulations of this invention are useful as 
anti-emetics, particularly in the treatment of cytotoxic agent 
induced emesis. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0003] Endo-N-(9-methyl-9-aZabicyclo[3.3.1.]non-3-yl) 
1-methyl-1H-indaZole-3-carboxamide hydrochloride is a 
compound Which is disclosed and claimed, along With 
pharmaceutically acceptable salts, hydrates and solvates 
thereof, as being useful as an anti-emetic, particularly in the 
treatment of cytotoxic agent induced emesis, in US. Pat. No. 
4,886,808, the entire disclosure of Which is hereby incor 
porated by reference. Endo-N-(9-methyl-9-aZabicyclo 
[3.3.1.]non-3-yl)-1-methyl-1H-indaZole-3-carboxamide 
hydrochloride can be prepared by methods such as described 
in US. Pat. No. 4,886,808. Endo-N-(9-methyl-9-aZabicyclo 
[3.3.1.]non-3-yl)-1-methyl-1H-indaZole-3-carboxamide 
hydrochloride is commercially available under the trade 
name Kytril and is also knoWn by the generically as gran 
isetron hydrochloride. 

[0004] As indicated in the Physicians’ Desk Reference®, 
1997 edition, published by Medical Economics Company, 
Inc. at Montvale, N.J., an injectable dosage form of endo 
N-(9-methyl-9-aZabicyclo[3.3.1.]non-3-yl)-1-methyl-1H 
indaZole-3-carboxamide hydrochloride is commercially 
available in a 1 ml single use vial containing an aqueous 
solution comprising 1.12 mg of granisetron hydrochloride 
equivalent to granisetron 1 mg. The recommended dosage 
for granisetron hydrochloride is 10 mcg/kg infused intrave 
nously over 5 minutes, beginning Within 30 minutes before 
initiation of chemotherapy. 

[0005] All publications, including but not limited to pat 
ents and patent applications, cited in this speci?cation are 
herein incorporated by reference as though fully set forth. 

[0006] The prior 1 mg/ml single dose vial has proved 
undesirable in a number of Ways. The recommended dose is 
10 mcg/kg of body Weight. Thus, the 1 ml vial is not ideal 
for patients Weighing greater than 100 kg as a portion of a 
second vial Will have to be utiliZed and the remaining 
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medication discarded. Further, product Wastage Will occur 
When administering to lighter patients Who do not require 
the full 1 ml dose. Numerous advantages Would be realiZed 
if a suitable multidose vial comprising endo-N-(9-methyl 
9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-indaZole-inda 
Zole-3-carboxamide hydrochloride could be prepared. The 
advantages of a multidose vial of endo-N-(9-methyl-9 
aZabicyclo[3.3.1. ]non-3-yl)- 1-methyl-1H-indaZole-3-car 
boxamide hydrochloride include: making Weight-based dos 
ing more efficient thereby minimiZing Wasted product, 
conserving resources, containing costs, making better use of 
storage space and more cost effective to produce and trans 
port. 

[0007] Numerous difficulties Were encountered in prepar 
ing multidose aqueous formulations of endo-N-(9-methyl 
9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-indaZole-3-car 
boxamide hydrochloride. Included in the difficulties 
encountered is the need for and the selection of an antimi 
crobial preservative. Further, the multidose formulation 
experienced a shift in pH during the steriliZation process. 
The pH of the solution Was stabiliZed by the addition of a 
buffer. The previous single dose vial did not contain an 
antimicrobial preservative or a buffer. 

[0008] The difficulties encountered in preparing multidose 
aqueous formulations of endo-N-(9-methyl-9-aZabicyclo 
[3.3.1. ]non-3-yl)- 1-methyl-1H-indaZole-3-carboxamide 
hydrochloride Were over come and suitable multidose for 
mulations prepared based on the Experimental data pre 
sented beloW. 

[0009] All of the pharmaceutical excipients utiliZed herein 
are knoWn and are commercially available. Before carrying 
out the Examples of the invention described herein, the test 
solutions Were placed into glass vials and autoclaved for 
about 15 to 60 minutes at about 121° C. to provide sterile 
solutions. 

[0010] The folloWing examples further illustrate the 
present invention. The examples are not intended to limit the 
scope of the invention as de?ned hereinabove and as 
claimed beloW. 

EXAMPLE 1 

[0011] Selection of a Buffer 

[0012] Endo-N-(9-methyl-9-aZabicyclo [3.3.1] non-3-yl) 
1-methyl-1H-indaZole-3 -carboxamide hydrochloride is 
stable in solution over the pH range 2 to 7. In preparing 
multidose formulations for stability testing it Was noted that 
a pH shift effect occasionally occurred. In order to stabiliZe 
the pH, a citrate buffer Was added to control the pH of the 
solution to a target pH of 6 With limits of 5 to 7. 

EXAMPLE 2 

[0013] Selection of Preservatives for Evaluation 

[0014] In order to select appropriate preservative systems 
for evaluation, a list of antimicrobial agents suitable for 
parenteral use Were revieWed. The ideal preservative for the 
multidose vial formulation Would meet the folloWing crite 
ria: 

[0015] Stable and active over the pH range 5 to 7 

[0016] Non-reactive With components of the con 
tainer/closure system 
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[0017] Effective against a Wide range of microorgan 
isms 

[0018] Stable during steam sterilization 

[0019] Acceptability With the FDA 

[0020] Widely used in products commercially avail 
able in the US 

[0021] From a revieW of the literature, the following 
preservative systems Were selected as possible preservatives 
for evaluation: 

[0022] Meta-cresol (about 0.25%) 

[0023] BenZyl alcohol (about 1.0%) 

[0024] 

[0025] 
[0026] Methyl paraben (about 0.18%)+propyl para 
ben (about 0.02%) 

Methyl paraben (about 0.18%) 

Propyl paraben (about 0.02%) 

[0027] In selecting these preservatives as potential candi 
dates for the multidose formulations, it Was noted that 
meta-cresol shoWed good ef?cacy against gram-positive and 
gram-negative bacteria, yeasts and molds over the pH range 
5-7. BenZyl alcohol is commercially available and shoWed 
moderate efficacy against all four types of organism over the 
pH range 5 to 7. The parabens shoWed similar ef?cacy to 
benZyl alcohol. The concentrations selected correspond to 
levels typically used in commercially available parenteral 
products. 

EXAMPLE 3 

[0028] Stabilility of Preservatives During Autoclaving 

[0029] The ?ve preservative systems Were assessed for 
stability to the autoclave process. Placebo solutions Were 
prepared at pH6, ?lled into 2 ml glass vials and autoclaved 
for 15 and 60 minutes at 121° C. Acycle time of 60 minutes 
Was selected to mimic the most extreme conditions to Which 
a vial on the outside of a full autoclave load could be 
subjected to. Solutions Were prepared at pH6 since this Was 
the target pH of the multidose dose formulation. The early 
experiments Were performed using 2 ml ?int glass vials and 
West #1816 Te?on faced, bromobutyl rubber stopper. 

[0030] The results in Table 1 shoW the meta-cresol and 
benZyl alcohol contents as a percentage of their initial 
values. Both benZyl alcohol and meta-cresol shoWed good 
stability With no change in preservative content after 60 
minutes, hence they Were selected for further evaluation. 

[0031] Table 2 shoWs the results of the parabens systems. 
External standards of the parabens could not be prepared due 
to their poor aqueous solubility. The results Were therefore 
determined by are normaliZation, Whereby peak areas are 
expressed as a percentage of the total peak area of the 
chromatograph. The results indicate that all three parabens 
systems are unstable to autoclaving. 

[0032] The preservative content of each solution 
decreased and an unknoWn peak on the HPLC chromato 
graph increased. The unknoWn peak Was hypothesiZed to be 
the hydrolysis product, 40 hydroxy benZoic acid. Based on 
these results the parabens Were rejected as possible preser 
vatives. 
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TABLE 1 

Stability of Preservative Systems tAutoclave: 
Meta-Cresol and Benzvl Alcohol 

Meta-Cresol Benzyl Alcohol 
(0.25%) (1.0%) 

Initial content 2.6 mg/mL 10.0 mg/mL 
Content after 15 mins 100 100 

(% of initial) 
Contents after 60 mins 100 100 

(% of initial) 

[0033] 
TABLE 2 

Stability of Preservative Systems to Autoclave: 
Parabens 

Methyl- Methyl Parabens + 
Parabens Propyl Parabens Propyl Parabens 
(0.25%) (0.02%) (0.18% + 0.02%) 

Initial content 99.8% 99.4% (0.6%)* 88.0% + 11.7% 
(0.2%)* (0.3%)* 

Content at 15 mins 96.3% 98.4% (1.6%)* 85.7% + 11.5% 

(3.7%)* (2.9%)* 
Content at 60 mins 93.5% 97.2% (2.7%)* 83.0% + 11.0% 

(6.5%)* (6.0%)* 

[0034] NOTE: The results are expressed as percentage of 
total peak area determined by area normalisation. 

[0035] Area percent for the unknoWn peak 

EXAMPLE 4 

[0036] Compatibility of endo-N-(9-methyl-9-aZabicyclo 
[3.3.1. ]non-3-yl)-1-methyl-1H-indaZole-3-carboxamide 
hydrochloride With Preservatives 

[0037] The compatibility of endo-N-(9-methyl-9-aZabicy 
clo[3.3.1. ]non-3-yl)-1-methyl-1H-indaZole-3-carboxamide 
hydrochloride With both benZyl alcohol and meta-cresol Was 
investigated. Table 3 shoWs granisetron content, degradation 
products and preservative content for each formulation after 
1 months’ storage. Samples stored at 30° C. and 40° C. Were 
compared to control samples retained at 5° C. 

[0038] The benZyl alcohol formulation shoWed good sta 
bility at all storage conditions. No difference Was seen in 
endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl 
1H-indaZole-3-carboxamide hydrochloride content, degra 
dation products or benZyl alcohol content in comparison to 
the 5° C. controls. 

[0039] The meta-cresol formulation shoWed no difference 
in endo-N-(9-methyl-9-aZabicyclo[3.3.1.]non-3-yl)- 1-me 
thyl-1H-indaZole-3-carboxamide hydrochloride content or 
meta-cresol content. HoWever, samples at all three condi 
tions contained 0.9% of a major degradation product, 
exceeding the product speci?cation limit of 0.7%. 
[0040] To investigate this phenomenon further, the stabil 
ity during autoclaving experiment Was repeated on samples 
of the meta-cresol formulation. Results for this experiment 
are presented in Table 4. The degradation product content 
increased from 0.05% before autoclaving to 0.53% at 15 
minutes then 0.93% at 60 minutes. The results con?rm that 
endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl 
1H-indaZole-3-carboxamide hydrochloride is incompatible 
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With meta-cresol, Which causes degradation of endo-N-(9 
methyl-9-aZabicyclo[3.3.1. ]non-3-yl)- 1-methyl-1H-inda 
Zole-3-carboXamide hydrochloride the autoclave cycle. 
Meta-cresol Was therefore rejected as a possible preserva 
tive. 

[0041] BenZyl alcohol Was selected as the most appropri 
ate preservative system. 

TABLE 3 
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[0046] For yeasts and molds, the acceptance criterion 
requires that the number of organisms does not increase 
throughout the 28 day test period. All three batches met this 
criterion for C. albicans and A. niger 

[0047] In summary, vials prepared at pH4, 5 and 6 all pass 
the USP test for preservative ef?cacy. 

Compatibility of endo-N-(9-methyl-9-azabicyclo[3.3.1.]non—3—yl)-1—methyl—1H— 
indaZole-3-carboXamide hydrochloride With Preservatives 

Storage Perservative degradation degradation degradation 
Condition Content Granisetron product 1 product 2 product 3 

Meta-Cresol 

5° C. 2.46 mg/ml 0.98 mg/ml 0.05% 0.24% 0.87% 

30° C. 2.45 mg/ml 0.98 mg/ml 0.05% 0.24% 0.87% 

40° C. 2.45 mg/ml 0.98 mg/ml 0.06% 0.24% 0.88% 

Benzyl Alcohol 

5° C. 10.1 mg/ml 0.98 mg/ml 0.05% 0.25% 0.11% 

30° C. 10.1 mg/ml 0.98 mg/ml 0.05% 0.25% 0.11% 

40° C. 9.8 mg/ml 0.96 mg/ml 0.05% 0.24% 0.11% 

[0042] 

TABLE 4 

Stability of Meta-Cresol Formulation to Autoclaving 

Autoclave Meta-Cresol degradation degradation degradation 
Cycle Content Granisetron product 1 product 2 product 3 

before 2.46 mg/ml 0.98 mg/ml 0.02% 0.19% 0.05% 

autoclaving 
15 mins 2.40 mg/ml .96 mg/ml 0.05% 0.25% 0.53% 

60 mins 2.40 mg/ml 0.96 mg/ml 0.05% 0.28% 0.93% 

EXAMPLE 5 EXAMPLE 6 

[0043] Preservative Ef?cacy Testing 

[0044] The target pH of the multidose vial is 6 and limits 
of 5 to 7. The literature suggests that efficacy of benZyl 
alcohol decreases With increasing pH above pH5. Efficacy of 
the preservative Was therefore assessed over the loWer pH 
range 4 to 6. Vials prepared at pH4, 5 and 6 Were tested for 
preservative ef?cacy according to the USP XXII 1990— 
“Antimicrobial Preservative Effectiveness.” 

[0045] For bacteria, the acceptance criteria require that the 
number of organisms per mL is reduced by a factor of not 
less than 103 in 14 days and there is no increase thereafter. 
All three batches met these criteria for P aeruginosa, S. 
aureus and E. coli. 

[0048] Accelerated Stability Testing 

[0049] Accelerated stability testing Was performed to 
assess the compatibility of the ?nal formulation With the 
commercial packaging components and to provide an indi 
cation of the stability of the product. Vials Were placed on 
store in both upright and inverted positions to assess com 
patibility With the stoppers. 

[0050] Results of the stability testing are provided in Table 
5. The benZyl alcohol content remained unchanged from 
initial in both upright and inverted vials at all conditions. No 
loss of endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1 
methyl-1H-indaZole-3-carboXamide hydrochloride or 
increase in degradation productions Were observed. The 
results con?rm that the formulation is compatible With the 
packaging components and indicate good product stability. 
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TABLE 5 
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Compatibility of Selected Formulation With Packaging Components 

BenZyl degradation degradation degradation 
Storage Alcohol Granisetron product 1 product 2 product 3 
condition (mg/mL) (mg/mL) (% W/W) (% W/W) (% W/W) 

Initial 10.1 0.99 0.06 0.23 0.07 
50 C. upr 10.0 0.99 0.05 0.21 0.05 
50 C. inv 9.9 0.98 0.05 0.21 0.05 

300 C. upr 10.0 0.99 0.04 0.21 0.05 
300 C. inv 10.1 0.98 0.05 0.21 0.05 
400 C. upr 10.0 0.99 0.05 0.21 0.05 
400 C. inv 10.0 0.99 0.05 0.21 0.05 

upr = upright 
inv = inverted 

EXAMPLE 7 2. A multidose aqueous formulation as disclosed in claim 

[0051] Stability and Preservative Efficacy During Use 

[0052] The experiment Was conducted using endo-N-(9 
methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-inda 
Zole-3-carboxamide hydrochloride 4.48mg/4mL vials con 
taining 4 X 1.12 mg/1 mL doses of endo-N-(9-methyl-9 
aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-indaZole-3 
carboxamide hydrochloride. Antimicrobial preservative 
ef?cacy testing on the full vials showed that 1% W/W benZyl 
alcohol Was ef?cacious at the time of manufacture. HoW 
ever, With each successive removal of a dose, the vial 
contents are potentially contaminated and the headspace in 
the vial is increased. In order to determine the duration of 
stability (or use-by date from opening) the folloWing Was 
employed. 
[0053] Three 1 mL aliquots Were Withdrawn from the vials 
in immediate succession then the vials containing the 
residual solution Were stored for 35 days. This procedure 
tested the Worst case scenario Wherein the vial contents are 
subjected to the highest potential microbial challenge and 
exposed to the largest headspace. After 35 days the vials 
Were test indicated no change in benZyl alcohol content or 
endo-N-(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl 
1H-indaZole-3-carboxamide hydrochloride content. The 
solution Was found to be chemically stable throughout the 
testing period. 
[0054] Results of USP Antimicrobial Preservative Ef?cacy 
test found that, for bacteria, the number of organisms 
recovered per mL Was reduced by a factor of greater than 103 
Within 14 days of the challenge and there Was no increase 
thereafter. For molds and yeast there Was no increase in the 
number of organisms throughout the testing period. The 
partially used vials therefore passed the USP Antimicrobial 
Preservative Ef?cacy test. This experiment demonstrated 
that the solution remained stable and preserved for a period 
of at least 35 days. 

[0055] While the preferred embodiments of the invention 
are illustrated by the above, it is to be understood that the 
invention is not limited to the precise instructions herein 
disclosed and that the right to all modi?cations coming 
Within the scope of the folloWing claims is reserved. 

What is claimed is: 
1. A multidose aqueous formulation comprising endo-N 

(9-methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-in 
daZole-3-carboxamide hydrochloride. 

1 further comprising an antimicrobial preservative. 
3. A multidose aqueous formulation as disclosed in claim 

2 further comprising a buffer. 
4. A multidose aqueous formulation as disclosed in claim 

2 Wherein the antimicrobial preservative is benZyl alcohol. 
5. A multidose aqueous formulation as disclosed in claim 

3 Wherein the antimicrobial preservative is benZyl alcohol 
and the buffer is citric acid. 

6. A multidose aqueous formulation as disclosed in claim 
4 Wherein benZyl alcohol is present in an amount from about 
0.85% to about 1.15% W/W. 

7. A multidose aqueous formulation as disclosed in claim 
5 wherein benZyl alcohol is present in an amount from about 
0.85% to about 1.15% W/W and citric acid, as citric acid 
monohydrate, is present in an amount from about 0.15% to 
about 0.25% W/W. 

8. A multidose aqueous formulation as disclosed in claim 
6 Wherein benZyl alcohol is present in an amount of about 
1.0% W/W. 

9. A multidose aqueous formulation as disclosed in claim 
7 Wherein benZyl alcohol is present in an amount of about 
1.0% W/W and citric acid, as citric acid monohydrate, is 
present in an amount of about 0.2% W/W. 

10. A 4 mL multidose aqueous formulation as disclosed in 
claim 7 Wherein each 1 mL contains 1.12 mg endo-N-(9 
methyl-9-aZabicyclo[3.3.1. ]non-3-yl)-1-methyl-1H-inda 
Zole-3-carboxamide hydrochloride is present benZyl alcohol 
is present in an amount from about 0.85% to about 1.15% 
W/W and citric acid, as citric acid monohydrate, is present in 
an amount from 0.15% to 0.25% W/W. 

11. Amultidose aqueous formulation as disclosed in claim 
10 Wherein benZyl alcohol is present in an amount of about 
10 mg and citric acid is present in an amount of about 2 mg. 

12. Amultidose aqueous formulation as disclosed in claim 
10 Wherein the product is stable With regards to bacteria, 
mold and yeast contamination for a period of at least 35 days 
from the ?rst aliquot extraction. 

13. Amultidose aqueous formulation as disclosed in claim 
11 Wherein the product is stable With regards to bacteria, 
mold and yeast contamination for a period of at least 35 days 
from the ?rst aliquot extraction. 

14. A method of treatment or prophylaxis of emesis in 
mammals, Which comprises the administration to the mam 
mal of an effective amount of a composition of claim 5. 

* * * * * 


