HEPA 過濾器更換作業處理程序
HEPA Filter Replacement Procedure
適用設備 / Applicable Equipment：ThermoFisher 1377 生物安全櫃
適用範圍 / Scope：BSL-2 實驗室

1. 目的(Purpose): 確保生物安全櫃(BSC)之HEPA過濾器在維持最佳效能的前提下，由合格廠商安全更換，以避免人員暴露、樣本污染或環境汙染。To ensure that the HEPA filters in the BSC are safely replaced by qualified service providers, maintaining optimal performance and preventing personnel exposure, sample contamination, or environmental release.
2. 適用範圍(Scope):適用於ThermoFisher 1377 型生物安全櫃的 HEPA 過濾器檢測與更換作業 (Applicable to HEPA filter inspection and replacement for ThermoFisher 1377 BSC.) 。
3. 責任(Responsibilities):
· 實驗室主管 / Laboratory Supervisor：安排並確認年度 HEPA 過濾器檢測與更換時間，並保存紀錄。
Schedule and verify annual HEPA filter inspection/replacement, keeping records.
· 合格廠商 / Qualified Service Provider：依據原廠與國際生物安全規範進行更換與驗證。
Replace and validate filters according to manufacturer and international biosafety standards.
· 使用人員 / Operators：配合停用 BSC，清空櫃內物品，並進行初步消毒。
Prepare BSC for service by clearing contents and performing preliminary disinfection.
4. 更換頻率(Replacement Frequency):
· 每年檢測一次 HEPA 過濾器效能（氣流速度、完整性測試）
Perform annual HEPA filter performance checks (airflow velocity, integrity test).
· 發現氣流異常、過濾效率下降或濾網破損時立即更換。
Replace immediately if abnormal airflow, reduced efficiency, or filter damage is detected.
5. 作業程序(Procedure):
5.1 更換前準備 / Pre-Replacement Preparation
1. 實驗室主管與廠商確認更換日期與時間。
Supervisor confirms date/time with service provider.
2. 將 BSC 內所有物品移出，並以 70% 酒精或適用消毒劑擦拭內部表面。
Remove all items and wipe interior with 70% ethanol or appropriate disinfectant.
3. 停止 BSC 運轉並依廠商建議關閉電源。
Shut down BSC according to service provider’s instructions.

5.2 由廠商進行更換 / Replacement by Service Provider
1. 廠商須穿戴完整PPE（含N95口罩或PAPR、雙層手套、防護衣）。
Service provider must wear full PPE (including N95 respirator or PAPR, double gloves, protective gown).
2. 使用符合BSL-2標準的密封程序拆卸舊濾網，避免釋放顆粒或氣溶膠。
Remove old filter using sealed procedure compliant with BSL-2 standards to avoid particle/aerosol release.
3. 安裝與原廠規格相符的新 HEPA 過濾器，並進行完整性測試（如 DOP 或 PAO 測試）。
Install manufacturer-specified HEPA filter and perform integrity testing (e.g., DOP or PAO test).
4. 確認氣流速度與方向符合原廠與國際標準。
Verify airflow velocity and direction meet manufacturer and international standards.
5.3 更換後作業(Post-Replacement Actions: 廠商提供檢測與更換報告，包含濾網型號、檢測數據與合格證明。(Service provider issues report with filter model, test data, and certification.)
1. 實驗室主管核對並存檔紀錄至少 3 年。
Supervisor verifies and keeps records for at least 3 years.
2. 操作人員重新消毒 BSC 內部後方可恢復使用。
Operators disinfect interior before resuming use.
6. 安全注意事項 / Safety Precautions
· 更換作業僅限 原廠或合格認證廠商 執行，不得自行更換。
Replacement must be done by manufacturer or certified service provider; self-replacement is prohibited.
· 拆卸舊 HEPA 過濾器後須以生物危害廢棄物規範處理。
Dispose of old HEPA filters as biohazard waste.
· 作業中如有顆粒外洩或設備損壞，應立即停止並通報。
Stop work and report immediately if particle leakage or damage occurs.
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