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Abstract
A method for fabrication of ventricular pressure balloons is presented. Murine ventricular balloons
with adequately small size, durability and elastic characteristics were produced using silicone
dispersion. The forms, onto which the silicone are coated, are constructed of water soluble
materials allowing the release of cured silicone balloons with soaking in H2O.
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Introduction
Retrograde aortic perfusion of the heart in the Langendorff mode is used by numerous
laboratories to evaluate the effect of various factors on ventricular contractile function and
ischemia reperfusion injury [1-3]. In this technique the atrium is removed and a water filled
balloon is inserted into the left ventricular compartment to measure the pressure developed
during cardiac contraction. The heart displays intrinsic rhythmic contractions and can be
maintained for hours when perfused with oxygenated Krebs-Hensleit, or comparable, buffer.
The isolated perfused heart model is widely used in academia and industry and was
instrumental in the discovery of the phenomena of ischemic preconditioning and in the
identification of a multitude of ionotropic and chronotropic factors [1,4].

The mammalian perfused heart preparation [5] was developed based upon work done with
frog hearts. While physiologists have traditionally employed rat, the emergence of mouse as
the dominant genetic model organism has led many to utilize the mouse heart as a model for
perfusion studies. Unfortunately ventricular balloons of the appropriate size and elasticity
are not commercially available for the mouse heart. Latex balloons are available for larger
animal hearts but the rigidity of latex material, at thicknesses that prevent leaks, is not
suitable for small mouse hearts.

The obvious need for a pressure balloon suitable for mouse heart studies led us to explore
different materials and methods to fabricate balloons that display reliable performance at
sizes small enough for insertion into the mouse ventricle. Here we present the culmination of
these attempts: a simple and inexpensive method to make mouse balloons using silicone that
results in balloons that display exceptional performance in our hands.
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Materials and Methods
Fabricating the balloon forms: 9.5mL distilled deionized water, 14.2 mL light corn syrup
and 33.8g sucrose are mixed in a 100-mL beaker and heated on a hot plate using medium
heat. The mixture is stirred once per ~5 minutes avoiding boiling until the sugar is fully
dissolved. Once the sugar is dissolved, heat is lowered and heating continues until the
solution reaches 154°C. Straight dry pasta about 0.7mm in diameter is broken into thirds and
dipped approximately 1cm into molten candy. The noodle is held with candy end down so
that a teardrop of candy is formed. The noodle with candy drop is affixed inside a room
temperature desiccator chamber so that candy drop faces down. Molds are left overnight to
allow hardening of candy.

The hard candy molds are dipped into silicone dispersion gel (NuSil Tech. Carpinteria, CA -
Cat # MED 10-6605) about 1 cm past the drop. Each mold is slowly rotated to evenly coat
candy. Gel-covered molds are placed in drying oven (37°C) for 2 hours and then stored at
RT in a desiccator chamber until the next layer is applied. At least 2 silicone layers are
applied to molds. The silicone coated candy forms are simply immersed in water for 2-3
hours for removal of balloons. Balloons detach from candy with gentle pulling. Balloons are
stored in a solution of 0.02% sodium azide in water.

Results
Balloons of sufficiently small size and elasticity were produced (Figure 1). These balloons
were successfully situated within the left ventricle of a perfused murine heart and used to
obtain pressure recordings (Figure 2).

The general framework of our method where water soluble candy forms are coated with
silicone dispersion may prove useful in the fabrication of other small, hollow elastic
research devices.
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Figure 1.
Fabrication of ventricular pressure balloon. A) Hard candy mold. B)Silicone gel coated
candy mold. Scale bar is 1 mm. C) Deflated balloon on a 21g cannula D) Same balloon
inflated with red buffer solution.
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Figure 2.
Condensed pressure tracing generated using a silicone balloon inserted into a mouse heart
that was made ischemic for 25 minutes and then unclamped and allowed to recover. The
spontaneous beat rate in this example was 360±23 bpm.
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