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The Practice of Biosecurity Reshaping in Swine Farms
after Air Filter Retrofitting
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€ 1n 1979, a swine infectious disease research institute in Brittany, France established the first air-filtered SPF pig farm. In 1995, it was applied to the first
commercialized swine farm in Changbai, primarily for pseudorabies purification in Brittany. Later, it gradually became used for blue ear disease
prevention and control. In France, it is mainly applied to GGP/GP farms, while PS farms rarely utilize it.
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@ Around 2005, North America introduced air filtration in Canada and the United States to deal with blue ear. At the beginning, negative pressure was
transformed all year round or seasonally (small window filtration on the ceiling) on the basis of existing pig farms. By 2015, it gradually shifted to new
positive pressure filtration.
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@ Prior to 2018, air filtration systems were primarily used in high-grade GGP farms and boar stations for blue ear disease prevention. After 2020, the
industry gradually recognized the importance of air filtration in African swine fever control. Major companies began constructing or upgrading air
filtration facilities for sows (particularly large-scale pig farms).
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@ The annual cost for installing new or upgraded positive/negative pressure air filtration systems ranges from 2,000 to 3,000 yuan per sow stall. Seasonal
positive pressure filtration systems for renovation cost between 300 to 600 yuan per stall. With precision ventilation technology, annual air filtration costs
800 to 1,200 yuan per stall (depending on equipment and consumables).
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@ After 2022, farmers or large fattening farms in northern China will start seasonal filtration transformation, and the head cost is between 30-50 yuan.
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@ After 2020, the total installed air filtration system is estimated to exceed 8 million sows nationwide. More than 60% of the top 50 group pig enterprises
have carried out air filtration transformation for their pig farms, and 7 of them have 100% air filtration coverage rate.
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@ In the process of air filtration transformation, the standard is not uniform and the cost varies greatly, which also leads to the final prevention and control
effect.
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@ The overall stability of the newly built air filtration system is better than that of the renovation project, but whether it is a new plant or a renovated plant,
there are great differences between the biosecurity operation after the installation of the air filtration system and the pig farm without the installation of the
air filtration system.
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@ In recent years, there have been cases of outbreaks in a short period of time after the transformation of pig farms into air filtration systems and the
rebuilding of groups.
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@ The upgrading of the biosecurity system after the air filtration system renovation has a significant impact on the health of swine herds.
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1. A 22K 1. Research the current state of biosafety Science-driven solutions'
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@ Business scope: seedling farm, feed factory, external biosecurity station,
slaughterhouse

@ Management expectations: input-output ratio of existing solutions

@ The existing system and management logic are derived from the awareness of
bosses/investors, the cultivation of biosafety culture, and the organizational
structure and dedicated personnel execution.

@ Current risk control: Is the solution fully covered?

@ Device configuration: Level settings, intelligence level

@ Ilnplementation details: clearly documented with text and images, audio and video, and
hands—on comfort on—site
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2.Drafting a new protocol and establishing a dedicated biosafety team: The veterinarian in charge of biosafety will draft the Science-driven solutions
protocol, using reverse thinking to deduce the cause of the disease in pigs, and then formulate a risk elimination plan.
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3.Seeking feedback on the draft: Brief the regional director, production manager, veterinarian, farm manager, and
biosafety officer on the updated plan to reach consensus and secure management support.
4. Select demonstration pig farms: prioritize locations with strong epidemic awareness, effective team execution,
and a strong drive for change, with the farm manager being a key factor.
5.0n-site mentoring and training: The plan drafter personally guides biosafety officers to translate written
descriptions into practical on—site operations, recording the process. Key actions are then compiled into
illustrated SOPs and posted on the wall.
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Science-driven solutions™

6.Revise the 2nd edition and enhance training: Refine the initial draft based on field feedback. The training materials include the Biological Safety Operation
Specifications (Text Version), Biological Safety Checkpoint SOP, Biological Safety Operation Video, Job SOP Checklist, and Exam Question Bank with Error Analysis.
7.Develop a general version of the plan: promote and train throughout the system to form a policy for each case.

8.Continuously improve the demonstration site version 2: Record on-site violations and temporary emergencies (such as abnormal weather) and form a shared error set.
9.Improve feedback channels: mainly consider the influence of equipment configuration and staff operation habits in different pig farms, which cannot be simply "copied".
10.Carry out periodic and surprise audits: establish a quantitative list of biosafety audits, and apply the inspection results to management assessment.
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Reconstructing Outcomes: Conceptual Biosafety
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Rebuilding results-Structural Biosafety
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» Scientific zoning and embedded checkpoint channels are implemented, with equipment configuration serving as the foundation Srlenee-driven salation™
for effective virus reduction. The terminal checkpoint employs A/B gate management, while the channel maintains positive
pressure ventilation.
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Table 3 The equipment and facilities of biosecurity checkpotnts & operationnal requirements
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Reconstructing Qutcomes: Process-Based Biosafety
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» Feed plant: The focus of prevention and control shifts to key links such as raw material control, high temperature granulation at 85°C, coéﬂfﬂge -driven solutions’
and ventilation after granulation, and finished feed transportation
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» Logistics system: Personnel undergo sampling and shower at quarantine station; materials are sampled and disinfected at transfer warehouse exterior;
pig transport vehicles undergo two-stage decontammatlon 1ngredlents are sourced from or1g1na1 suppliers
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Reconstructing Results: Personnel
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» The shower room in the pigpen is equipped with a

forced ventilation system. All employees must pass

—, , BN through the ventilation unit before entering the
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bathroom, with the AB door activated. This
procedure minimizes unmonitored and unventilated

entry by individuals.
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Rebuilding results-materials
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» The materials are dried and soaked in the pig
house, and the soaking room also needs to be

designed with strong exhaust ventilation, while
the drying room does not need it;
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» The external material transfer warehouse mainly

serves the function of centralized distribution of
materials, sampling and disinfection of external
surfaces, and focuses on the 14-day rest in the
field rest warehouse.
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Reconstructing Results-Ingredients
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Vegetable procurement from the source, without
circulation through farmers markets and
supermarkets, to eliminate the risk of
pollution;

After centralized slaughter and testing,
chickens and ducks are stored in cold storage
and distributed;

Seafood is brought directly to the dock by
fishing boats;

Rice, flour, grain and oil are directly
purchased from the source factory and treated
by rest;

Do not disinfect food.
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Reconstructing Results-Vehicles
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» The vehicles for transporting breeding pigs inside and
outside the field are selected as fully closed positive
pressure air filter vehicles;

» The vehicles for transporting piglets and culling pigs are
all aluminum alloy closed pig trucks;

» All vehicles are internal to the system, and according to

,@[mf‘ ~F;\$
: s — 3 the health pyramid, they are dedicated to special use and
3.F 1:125 A EHE 15 0%, HTE 5 fmggwﬁg]\giﬁi*ﬁ‘ BRZE, do not operate across the field.
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JBUKIEATHLEIT B 60°C sk 40 73 bhe ol il » After the operation, the vehicles are washed and dried in

the peripheral decontamination center, then arrive at the
decontamination center at the entrance of the pig farm for
washing and drying. After that, they can directly enter the
field and reach the pig loading platform or transfer the
pigs in the drying room.
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Reshaping Results - Harmless Disposal
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Keep one dead pig out of the pig mouth in each
building, and transfer the dead pig before the
end of the day;

Dead pigs are handled by special personnel,
and the passage maintains a positive pressure
state of forced exhaust;

Dead pigs are turned over by forklift to the
harmless area and decomposed in the field
under high temperature.
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Whether it is the start—up of a new plant or the start—up of production, it is regarded as a new farm, that is, new equipment, new Selemee-driven salution™
team, new swine herd and new process. Training, drill and assessment should be conducted 2-3 weeks in advance before each process

starts.
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In the initial phase of implementing the new biosafety protocol, veterinarians must strictly adhere to
standardized approval procedures. Once standardized protocols are established, authorization may be

delegated to the farm manager or biosafety officer.
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» Configure the exception event approval process to apply patches to the
biological protocol in a timely manner
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> Air filter operational effectiveness: infrastructure structural leaks, air filter small frame assembly, filter assembly, filter paper selection, filter efficiency testing, abnormal weather, rodent preventidfience-driven solutions &
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Terminal level management: implement double post execution, on—site cadres must participate in practical operation, and

monitor video should be checked again on the same day to correct deviations in time.

Organize relevant positions to conduct biosafety theory examination every month, mainly to further select the best

gatekeepers and maintain their biosafety awareness.
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» Employee retention in pig farms significantly enhances the sustainability of biosafety measures. This stability fosters greater
acceptance of the facilitys biosafety culture. The recommended employee turnover threshold is structured as follows: 5% for those
employed 0-3 months, 10% for 3-6 months, 20% for 6-12 months, and 65% for those with over 12 months of service.
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Develop new employee training courses
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DISCUSSION
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» Establish biosafety red lines,
within the system to reduce error costs

create error logs,
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and share them
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@ After investing a lot of money in air filtration transformation, the enterprise will have high
expectations for the future production results, but the completion and acceptance of air filtration
transformation is only the beginning, and daily operation and maintenance is very important.

€ [n the process of air filtration transformation, in addition to air intake filtration, the
sealing of the building should be taken into full consideration, and the design of anti—-return air
at the entrance of personnel, materials and pigs should be taken into full consideration.

@ The modified swine farm, especially the terminal gate of the pig house, has many operations that
are different from the non—empty filter field. The corresponding biosafety control process should
be formulated according to the hardware modification.

@ After the completion of the first version of the process, the production team, the health team
and the front—-line production personnel need to jointly review the process one by one. After the
agreement of all parties, the process will be put into trial operation in the modified pig farm.
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®Sclect a trial site for operation for 4-6 weeks, conduct a comprehensive review of the operation
situation, sort out the existing problems and corrective measures, and form the second version of
the biosafety process that can be fully implemented.

®Air filtration Employees in the pig farm should always be aware that the filter is the only
channel for air to enter, and there should be no small gaps in the pig house. The real-time
effectiveness of the air filtration system is critical to the health of the pig farm.

@ The effective implementation of the process has a great impact on employees, especially when new
employees are hired and need to complete a comprehensive pre—job training before they can work
under the guidance of senior employees.
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