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Abstract Establishing a management system capable of preventing the transmission of pathogens is
essential for ensuring biosafety and research reliability in medical facilities and laboratories handling
experimental animals. Most experimental and research animals are produced and managed in
pathogen-controlled environments, and enhanced biosafety measures are required when transporting
these animals to other facilities. This study was undertaken to design and implement a transport device
that allows the observation and protection of animals in transit and effectively blocks the ingress of
external pathogens. The devised transport device comprises a housing unit, a driving mechanism, and
filtration and positive pressure systems to prevent the entry of external pathogens. The driving
mechanism is foldable to enhance mobility, like the stretchers used in ambulances. To evaluate the
device, three-month-old pigs raised in a specific pathogen-free (SPF) facility were placed in the housing
unit and transported by vehicle for three hours. Animal conditions were monitored during this period,
and subsequent pathogen analysis was conducted. Testing confirmed that the animals were maintained
in a stable condition, and health monitoring demonstrated the absence of pathogen transmission during
transit. The developed pathogen-controlled swine transport device is expected to enhance biosafety and
ensure the reliability of experimental animal models, making it valuable for disease research and the
development of medical research materials.
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Table 1. Pathogen analysis list for verifying pathogen control capability of the transportation device.

Pathogen Method
1 Alphatorquevirus (Torque teno virus, TTV) PCR
2 Getah virus (GETV) PCR
3 Hepatitis E Virus (HEV) PCR
4 Japanese encephalitis virus (JEV) PCR
5 Porcine astrovirus (PAstV) PCR
6 Porcine circovirus type 2 (PCV2) qPCR
7 Porcine circovirus type 3 (PCV3) PCR
8 Porcine cytomegalovirus (PCMV) qPCR
9 Virus Porcine epidemic diarrhea virus (PEDV) qPCR
10 Porcine lymphotrophic herpesvirus (PLHV) PCR
11 Porcine reproductive and respiratory syndrome virus (PRRSV) PCR
12 Porcine respiratory coronavirus (PRCV) PCR
13 Pseudorabies virus (Aujeszky's Disease, ADV) PCR
14 Rotavirus PCR
15 Swine Influenza virus (SIV) PCR
16 Swinepox virus PCR
17 Transmissible gastroenteritis virus (TGEV) PCR
18 Actinobacillus pleuropneumoniae PCR
19 Actinobacillus suis PCR
20 Bordetella bronchiseptica (BB) PCR
21 Brachyspira pilosicoli PCR
22 Brachyspira hyodysenteriae PCR
23 . Brucella suis PCR
24 Bacteria Erysipelothrix rhusiopathiae PCR
25 Hemophilus parasuis PCR
26 Lawsonia intracelluraris PCR
27 Leptospira spp. (hardjo, pomona, tarrasovi, interogans) PCR
28 Mycoplasma hyopneumoniae PCR
29 Pasteurella multocida (PM, PmA) PCR
30 . Isospora suis PCR
31 Parasite Toxoplasma spp. PCR
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Fig. 1. Pathogen control transportation device
(a) Front aspect (b) Side aspect
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Fig. 2. Housing unit for pathogen control animal
(a) Housing unit (b) Grating floor panel
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Fig. 3. Filter system for animal housing unit
(a) A triple filter system composed of a pre-felter and
HEPA Filters (b) Exhaust vent
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Uninterruptible power
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Fig. 4. Blower and uninterruptible power supply
system
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Fig. 5. Trial operation of a pathogen control
transportation device
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