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Construction of experimental environment for Microbiome animal experiments using the

bioBUBBLE Enclosure and the Individual Ventilation Cage

Purpose

The animal experiments with germ—free or gnotobiotic mice used to be operated with a vinyl
isolator, but it takes much time to prepare the vinyl isolator. Recently, the rearing and
maintenance of germ—free mice using individual ventilation cages has been promoted.

In order to apply the breeding technology to microbiome animal experiments, the bioBUBBLE

enclosure and IVC are combined to construct a breeding environment.

The method comprises examining the possibility of keeping and simultaneously breeding germ—
free mice and not germ—free mice simultaneously breeding and evaluating the ability to control

microorganisms in the bioBUBBLE enclosure and IVC.

Assessment
Experiment 1: Confirming whether germ—free mice can be kept and maintained in a positive

pressure—controlled conventional breeding room. (3 cages)

Experiment 2: Confirming whether germ—free mice and ASF mice can be reared in the same

IVC rack. (2 cages for germ—free mice, 4 cages for ASF mice)

Experiment 3: In the BSL 2 lab room, where the microbiome experiment is conducted under
negative pressure, for breeding germ—free mice by using the bioBUBBLE enclosure and

safety cabinet.

Materials and Methods

Construction of experimental environment using the bioBUBBLE enclosure and IVC

1) The conventional breeding room under the positive pressure (Figure 1)
Install the bioBUBBLE enclosure with a working station and pass—through box. The IVC
is made by Japan CLEA. (Figure 2). The operator must wear dust—free clothes in order

to enter the bB enclosure, and must also change the cages in the working station.

2) BSL 2 lab room under negative pressure (Figure 3)
Assuming the environment of the microbiome animal experiment, install the bioBUBBLE
enclosure in order to cover the safety cabinet. The IVC rack is made by Japan CLEA

(Figure 2). The operator must wear dust—free clothes in order to enter the bB enclosure,



and must also change the cages in the safety cabinet.

Equipment sterilization method

One set of breeding equipment was prepared (Figure 4) for each IVC. The cage was
placed in a double sterile bag with the lid of the cage shifted in order to improve
sterilization conditions (Figure 5). The sterilization of breeding equipment was at 127
degree C for 40 minutes (Figure 6). In the sterilization of water, the heat-resistant
container was filled with warm water, and the container was placed in a double sterilization
bag with the lid of the container loosened (Figure 7). From the same preliminary study,
sterilization conditions were set at 127 degree C for 90 minutes. The sterilized
equipment was removed and stored in the pass—box, sprayed with MB—-10 (500 ppm), and
left overnight.

The method of introducing IVC to the working station

MB-10 was sprayed into the working station before work. The IVC in use was introduced
into the working station by spraying MB—10 on the exterior (Figure 8). Due to the space
of the working station, one loading was upto 3 cages. We sprayed MB—10 in the working
station and let it stand for 5 minutes, and then carried in the sterilized IVC from the pass—

box.

Cage replacement

The mice were moved using tweezers. The tweezers were placed in a 70% ethanol—
containing tweezer stand and exchanged for each cage. The hands were disinfected
using a hand spray containing 70% ethanol each time (Figure 9). The cage was changed
once a week. In Experiment 2, the cage replacement was carried out for 3 cages of ASF
mice first, next, cage replacement was performed in the order of germ—free, ASF, and
germ—free (Figure 10). Tweezers and a hand spray were used for both germ—free and
ASF mice, and the gloves were changed when operating the IVCs for germ—free mouse

breeding.

Cleaning and Disinfection
After work, we cleaned and disinfected the working station, work bench, and floor with
70% ethanol (Figure 11). The outside of the bioBUBBLE enclosure was cleaned and

disinfected using chlorinated water (Figure 12).

Germ—free inspection and ASF mice



The sterility test conforms to the test method of the Japan Society of Experimental
animals once a week, and it was carried out in all the cages. For the ASF mice, we used
the Altered Schaedler Flora (ASF) established gnotobiotic mice. ASF inspection was

also performed as frequently as sterility testing.

Results, Consideration, Supervision

Experiment 1

Result: 38 weeks of breeding germ—free mice was confirmed, and maintenance was
terminated.

Consideration: In microbiome animal experiments, the period from bacterial administration
to evaluation requires approximately 1 month, and we believe that further long—term

breeding is also possible.

Experiment 2

Result: Mice were bred for 29 weeks with germ—free IVC cages and ASF IVC cages mixed
in the same rack, and maintenance was terminated.

Consideration: The results of maintaining germ—free mice indicate that they can be
managed without cross—contamination between IVC cages. If it is conventional, we need
to prepare the vinyl isolator for each bacteria to be evaluated, by using IVC cages; it was

suggested that a significant reduction of working space and time could be achieved.

Experiment 3

Result: Maintenance of 14 weeks of germ—free mice breeding was confirmed and
terminated.

Consideration: Based on the results of experiments 1 and 2, we proceeded to evaluate
mice in the BSL 2 environment, where microbiome animal experiments will be conducted.
In the BSL 2 environment, there is a need for negative pressure, and the mice in the
safety cabinet are kept under negative pressure (Figure 13). So, we set up the
bioBUBBLE enclosure to cover the safety cabinet; it was possible to maintain the germ—

free mice.

Supervision

By using both the bioBUBBLE enclosure and the IVC cages, a new basic technology
applicable to microbiome animal experiments has been developed. As a further step, we
will proceed with the verification of reliability in actual microbiome animal experiments.
At the same time, we aim to create the SOP and spread the technology, aiming at

generalization of this technology.





