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Our objective was to compare the stability of Kinevac when
reconstituted with sodium chloride injection, USP, 0.9%, versus
the manufacturer’s recommended sterile water for injection,
USP, and to determine the effects on stability of deviating from
the manufacturer’s recommended methods of product prepara-
tion. Methods: Kinevac was reconstituted with either sterile wa-
ter or 0.9% sodium chloride. Triplicate high-performance liquid
chromatography was performed on each vial of reconstituted
sample at time zero and at time zero plus 8 h. The concentration
of each sample, as measured by the peak area, was recorded at
each time point. The process was repeated over 4 consecutive
days. Results: Kinevac reconstituted with sterile water resulted
in the recovery of 89.73% of the time zero concentration after 8
h. Kinevac reconstituted with 0.9% sodium chloride resulted in
chemical stability of the injection, with 80.05% recovery of the
time zero value after 8 h. Conclusion: Kinevac is more stable
when reconstituted with sterile water than when reconstituted
with 0.9% sodium chloride. Kinevac should be reconstituted with
sterile water for injection as per the manufacturer’s instructions.
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Sincalide for injection (Kinevac; Bracco Diagnostics
Inc.) is a cholecystopancreatic gastrointestinal hormone
peptide for parenteral administration. The agent is a
synthetically prepared C-terminal octapeptide of cholecys-
tokinin. Sincalide is designated chemically as L-aspartyl-
L-tyrosyl-L-methionylglycyl-L-tryptophyl-L-methionyl-L-
aspartylphenyl-L-alaninamide hydrogen sulfate (ester) (1–3)
(½Fig: 1� Fig. 1).

Kinevac is commonly used in nuclear medicine hepato-
biliary studies to stimulate gallbladder contraction, thus
emptying the organ and substantially reducing its size. The
resulting evacuation of bile is similar to that occurring
physiologically in response to endogenous cholecystokinin.
This technique is useful for facilitating gallbladder uptake
of radiotracer or for measuring gallbladder ejection frac-

tion. In nuclear medicine, Kinevac is frequently prepared
by nonpharmacy personnel who are unfamiliar with the
potential significance of deviating from manufacturer in-
structions. Personal experience of witnessing Kinevac
preparation using sodium chloride injection, USP, 0.9%,
and the unexpected absence of research on this issue was
the impetus for this investigation. Our objectives were to
determine the stability of Kinevac when reconstituted with
0.9% sodium chloride versus the manufacturer’s recom-
mended sterile water for injection, USP, and to determine
the effects on stability of deviating from the manufacturer’s
recommended methods of product preparation.

MATERIALS AND METHODS

Kinevac was reconstituted with either sterile water or 0.9%
sodium chloride. Duplicate high-performance liquid chromatog-
raphy (HPLC) was performed on each vial of reconstituted sample
at time zero and at the end of 8 h (4,5). The sample concentration
at each time point was recorded as measured by the peak area. The
process was repeated over 4 consecutive days. The study materials
consisted of Kinevac for injection, sterile water for injection, 0.9%
sodium chloride for injection, sincalide (97% [HPLC] powder
[active ingredient of Kinevac]), 150 mM phosphate buffer, HPLC-
grade methanol, N-propanol, and water.

Preparation of Solution
For each assay, 2 vials of Kinevac were reconstituted. One vial

was reconstituted with 5 mL of sterile water, and 1 with 5 mL of
0.9% sodium chloride. Each vial was mixed using a vortex
machine set to low speed for 15 min to ensure complete recon-
stitution (4,5).

HPLC Analysis
The stability of Kinevac was monitored by reverse-phase HPLC

analysis; the results were calculated on the basis of peak areas (6).
Samples were analyzed using an HPLC system (Waters) equipped
with an electrochemical detector (Waters), an automatic sampler,
and a gradient pump, with system operation and data analyses
controlled by chromatography management software (Empower;
Waters). A Nova-Pak C18 reverse-phase analytic column (4 mm,
3.9 · 150 mm; Waters) and a guard column were used for
separation of the Kinevac active ingredient from the components
added during the manufacturer’s lyophilization process. The
electrochemical detector was set at 900 mV for signal detection.
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The injected sample volume was 75 mL. A flow rate of 0.5 mL/
min was used throughout the run. The total run time was 12 min
per injection, including reequilibration of the column. The mobile
phase consisted of 80% phosphate buffer and 20% N-propanol
using an isocratic procedure. We calibrated the signal detection of
the instrument using sincalide (Sigma), solubilized in water, as a
reference standard to determine the retention time of the Kinevac
active ingredient for identification purposes. This analysis method
is based on a published method (7). Example chromatographs are
provided in½Fig: 2� Figure 2.

Data Collection
Drug concentrations at time zero and at 8 h were recorded using

the peak area measured by the electrochemical detector to monitor
the active ingredient and determine drug stability.

RESULTS

Kinevac reconstituted with sterile water resulted in a
measurement of 89.73% (62.49) of the injected Kinevac
time zero value (defined as 100%) after 8 h in solution.
Kinevac reconstituted with 0.9% sodium chloride resulted
in a measurement of 80.05% (64.07) of the injected
Kinevac time zero value after 8 h in solution. Results of
the 4 tests are provided in½Table 1� Table 1. An unpaired t test results
in a 2-tailed P value equal to 0.0126. The mean difference

between sterile water– and 0.9% sodium chloride–solubi-
lized Kinevac is 9.68%, with a 95% confidence interval of
2.94%216.41%.

DISCUSSION

The stability of Kinevac prepared with both sterile water
and 0.9% sodium chloride was calculated using HPLC
analyses. A signal value that measured the amount of drug
present was abstracted at time zero and at 8 h, with repeated
experiments recorded over 4 consecutive days. The quan-
titative values for Kinevac reconstituted with sterile water
and Kinevac reconstituted with 0.9% sodium chloride were
compared to evaluate the stability of the drug after 8 h. On
the basis of the null hypothesis that the reconstitution fluid
does not affect chemical stability, the unpaired t test
showed that the decreased stability of Kinevac was statis-
tically significant.

CONCLUSION

Kinevac is more stable when reconstituted in sterile
water than when reconstituted in 0.9% sodium chloride.
Kinevac should be reconstituted in sterile water as per the
manufacturer’s instructions.

FIGURE 2. Representative automati-
cally scaled chromatographs with water
and Kinevac peaks labeled. Triangles
represent peak boundaries for area inte-
gration. (A) Kinevac reconstituted in ster-
ile water and (B) Kinevac reconstituted in
0.9% sodium chloride. Third peak in B
results from detection of sodium chloride
in 0.9% sodium chloride (unlabeled).

FIGURE 1. Sincalide peptide structure.

TABLE 1
Stability 8 Hours After Reconstitution Measured as Per-
centage of Time Zero Kinevac Concentration Remaining

Trial no.

Sample A:

sterile water

Sample B:

0.9% sodium chloride

1 92.70 74.80

2 90.20 82.40

3 85.80 77.70
4 90.20 85.30

Average 6 SD 89.73 6 2.49 80.05 6 4.07

jnmt050732-sn n 2/11/09

58 JOURNAL OF NUCLEAR MEDICINE TECHNOLOGY • Vol. 37 • No. 1 • March 2009



REFERENCES

1. Ziessman HA, Muenz LR, Agarwal AK, Zaza AM. Normal values for sin-

calide cholescintigraphy: comparison of two methods. Radiology. 2001;221:404–

410.

2. Mather SJ, McKenzie AJ, Sosabowski JK, Morris TM, Ellison D, Watson SA.

Selection of radiolabeled gastrin analogs for peptide receptor-targeted radionu-

clide therapy. J Nucl Med. 2007;48:615–622.

3. Britz-Cunningham SH, Adelstein SJ. Molecular targeting with radionuclides: state

of science. J Nucl Med. 2003;44:1945–1961.

4. Strickley RG. Parenteral formulations of small molecules therapeutics marketed

in the United States (1999): part 1. PDA J Pharm Sci Technol. 1999;53:

324–349.

5. Wang YJ, Hanson MA. Parenteral Formulations of Proteins and Peptides:

Stability and Stabilizers. Philadelphia, PA: Parenteral Drug Association; 1988.

6. Ziessman HA. Cholecystokinin cholescintigraphy: victim of its own succedd? J

Nucl Med. 1999;40:2038–2042.

7. Sauter A, Frick W. Determination of cholecystokinin tetrapeptide and cholecystokinin

octapeptide sulfate in different rat brain regions by high-pressure liquid chromatog-

raphy with electrochemical detection. Anal Biochem. 1983;133:307–313.

jnmt050732-sn n 2/11/09

KINEVAC STABILITY STUDY • Littleton et al. 59


