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无菌工艺

• 背景

• 无菌工艺是什么以及不是什么？
• 法规综述
• 无菌工艺体系的形成

• 无菌工艺体系介绍

• 目的
• 范围
• 职责
• 要求

• 分享与探讨

演示者
演示文稿备注
Go through the agenda, explain the timings etc
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无菌工艺
背景
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• 无菌工艺是什么以及不是什么？

• 法规综述

• 无菌工艺体系的形成

无菌工艺体系
-背景

演示者
演示文稿备注
Going to set the scene with a look at some of the complexities of aseptic processing of a range of products. Some key points and some popular misconceptions.

AP is governed by ISO standards and GMPs, and there are guidances from a number of bodies such as PDA, PHSS, ISPE, etc.
The number of complexity of all these requirements/expecations mean that for J&J to adopt a standard approach this standard is quite complex

Objective

Development process
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无菌工艺的定义

“在受控的环境内操作无菌的产品、容器和/或器械, 该受控环境的空气、材料、
设备和人员都受管控以保持无菌性”.
-ISO13408-1

在实际中它是各无菌部件的组合过程，该过程不会造成无菌部件的重复污染

无菌工艺的特性
无菌工艺不能再加工去除污染（有异于终端灭菌产品）

无菌产品特性
无菌产品污染的可检测性本身就极低，但影响的严重程度高

要将污染发生减至最低，必须有赖于严格的
无菌操作和环境控制才能保证产品最终无菌

可检测的概率

对病患的影响发生的概率

无菌工艺体系
-背景

演示者
演示文稿备注
Background 1

Just so that everyone is starting from the same point
Consider the definition from ISO

Focus on the difference between this and terminal sterilization 
Emphasise the complexity, variability and therefore the risk
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应用

无菌分装 隐形眼镜产品
药品
- 瓶子
- 袋子
- 预灌装的注射器

无菌转移 生物心脏瓣膜

无菌生产 活性药物成分

无菌工艺体系
-背景

演示者
演示文稿备注
Possibly give examples of the range of AP
Solution filling
Chemical sterilization of heart valves, subsequent washing and packing
Production of API in aseptic conditions 




Confidential: -

这意味着什么 ?

关于无菌工艺的说法

• 无菌工艺达到10-3 的无菌保证水平

• 因为每个单元都是不同的，不能像讨论终端灭菌产品无菌保证那样
讨论无菌工艺的无菌保证

• 无菌工艺是将重复污染降至最少，其工艺保证仅能通过对运营实践
的监测进行推断

无菌工艺体系
-背景

演示者
演示文稿备注
Background 2

Lets deal with a popular misconception.

Terminal sterilization inactivation kinetics are known and predictable.

Aseptic processing is entirely different – you start with sterile components and try to prevent contamination, this could be a chance random event, something falls in, or it could be a catastrophic failure like a leak. – It is certainly not predictable.
We measure the contamination rate during a media fill but this is not the same.

Media fill contamination rates only give us an indication of what might be expected in the production batches. 




Confidential: -

终端灭菌 无菌工艺

产品
污染

清洁和
消毒

设备、
器具

过滤
密闭系
统泄漏

空气传
播

干预

人员无人员

每个单元都接收一个可测
量的致死率

每个单元都接收到一些不
同的随机的处理

灭菌温度条件下的时间（分钟）

存活数量

无菌工艺体系
-背景

演示者
演示文稿备注
Background 2

Lets deal with a popular misconception.

Terminal sterilization inactivation kinetics are known and predictable.
A TS process delivers a known lethality to all items in the load – therefore if you know the starting bioburden and the dose delivered you can calculate the SAL.

Aseptic processing is entirely different – you start with sterile components and try to prevent contamination, this could be a chance random event, something falls in, or it could be a catastrophic failure like a leak. – It is certainly not predictable.
We measure the contamination rate during a media fill but this is not the same.

Media fill contamination rates only give us an indication of what might be expected in the production batches. 
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ISO 13408 - 医疗保健产品的无菌工艺.

第一部分:  (2008) 通用要求
第二部分:  (2003) 过滤法
第三部分:  (2006) 冻干法
第四部分:  (2005) 在线清洁技术
第五部分:  (2006) 在线灭菌
第六部分:  (2005) 无菌隔离系统
第七部分:  (2012) 医疗器械和组合产品的可选择的加工工艺

欧盟: 在欧盟对医用产品的管控法律法规， 第四卷 药品生产质量管理规范 指南，（橙色
指南），附件1（2009年3月更新）

美国：指导方针 – 通过无菌工艺生产的无菌药品 - FDA . (2004)

中国 – 2010 GMP 附录《无菌药品》

无菌工艺体系
-法规综述

演示者
演示文稿备注
Multiple requirements across Pharma and Devices
In some cases, regulations appear to contradict each other and are or can be interpreted in a different way.�This enterprise global standard intends to explain the Janssen position related to how Janssen interprets the regulations.

http://blog.assurx.com/wp-content/uploads/2011/09/FDA_logo_COB.jpg�
http://www.mhra.gov.uk/index.htm�
http://ansm.sante.fr/?UserSpace=default�
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“指导文件 !”

 法规要求
 指南
 其他信息

可能是相互矛盾的或令人困惑的

法规部门的解释

也可能是相互矛盾或令人困惑的

最后一片锯子是我们基于对现行法规思考和行动的智慧

PDA – 工艺模
拟

教科书

无菌工艺体系
-法规综述

演示者
演示文稿备注
Multiple requirements across Pharma and Devices

Guidances published some years ago and usually reflect the situation some years before that !
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法规

指南
现行
GMP

审计检查
中发现的

问题等

良好操作
习惯

无菌工艺体系

无菌工艺体系
-体系的形成

演示者
演示文稿备注
The difficulty is that if we simply said follow the external standards there would not be enough detail to avoid observations
Much of what is currently accepted practice for aseptic processing is not actually written in the standards or GMPs.
Also aseptic processing is a varied and evolving area so new options and interpretations are continually being identified

Where we have seen observations from RAs we have included such topics in the standard as a proactive measure

Maybe we should also mention the following on a suitable position in the slide deck.�In some cases, regulations contradict each other and are or can be interpreted in a different way.�This enterprise global standard intends to explain the Janssen position related to how Janssen interprets the regulations.
 
Also, in some cases, it is not easy to find regulations related to a certain topic (environmental monitoring positions, for example).�The standard intends to clarify what the Janssen position is.��In general, the standard is intentionally not intended to be a copy of EU, FDA or ISO requirements, but, intends to be a Janssen document, with the Janssen specific expectations in addition to the international requirements.
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无菌工艺
无菌工艺体系介绍



Confidential: -

--- 目的

--- 范围

--- 职责

--- 要求

无菌工艺体系
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 最终确保产品的无菌

 符合各相关法规、指南或其他信息（如审计发现的问题，主要是基
于风险的考量）的要求

 标准化
确保每个运作单位达到同样的要求

无菌工艺体系
-目的

演示者
演示文稿备注
Standardise
There is an expectation that in a large company such as J&J critical processes are standardised.
	Ensures that all sites meet requirements – no one is left behind on their own
	When requirements change – everyone changes and keeps up to date.

Simplify
One of the important aspects of this standard is to interpret the multiple requirements and regulations into a simple set of things we can use

Drive Quality
By doing the other two we will help to drive quality across J&J; also included a few key best practices

Mandatory
But lets discuss – cGMP compliance is mandatory, so why do sites get observations. 
If you do all of this can’t say that you will never get an observation 
Similarly may fail to do some of this and still get observations
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• 适用于从产品研发、无菌工艺设计、厂房设施和设备的设计、安装
与应用、无菌工艺生产过程、物料来源、产品储运分发、产品上市
及上市后的监控（包括对使用本企业品牌、商品名、商标的任何产
品的上市后监督），直至退役的整个产品生命周期全过程

• 当执行质量体系要求的角色和职责属于企业外部时，必须起草和批
准质量协议以确保符合本企业的无菌工艺体系的要求

无菌工艺体系
-范围

演示者
演示文稿备注
Best way to review this section is to look at the actual wording
Emphasise that it’s applicable to anyone involved with aseptic processing, internal or external

Roles and responsibilities should be clarified in a Quality Agreement for EMs
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• 包括
– 以无菌工艺生产的无菌药品和医疗器械和组合产品
– 成品
– 中间体
– 组件

• 不包括* 
– 以终端灭菌生产的无菌药品和医疗器械和组合产品
– 终端灭菌的中间体和组件
– 非无菌的原料
– 无菌测试
– 在洁净/洁净室条件下生产的非无菌产品

*可以作为一个良好的实践借鉴，并不要求强制遵从。

无菌工艺体系
-范围（续）

演示者
演示文稿备注
Emphasise that whilst is covers cleanrooms for aseptic processing, compliance is not mandatory for cleanrooms used for other activities. – this is an area in which things may be misinterpreted.

However it may provide useful guidance
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管理层应负责：

• 提供充分的资源支持有效运行无菌工艺体系的要求

质量负责人应负责：

• 为业务部门建立体系和程序以满足无菌工艺的要求

• 维护相关文件使本体系与当地法规要求一致

• 确保业务部门能够按照本体系和相关程序要求来建立操作程序和实施

• 以及按照计划的时间间隔来审核体系的适用性，以确保本体系的有效性和识别
改进的机会

无菌工艺体系
-职责

演示者
演示文稿备注
This is the same for all the technical standards and so should be familiar to all
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无菌工艺体系的要求是建立在贯穿于产品的整个生命周期的风险管理的基础
上的

因为无菌工艺并不可以消除尘埃粒子和微生物的污染，所以对无菌工艺的风险影
响因素的充分评估，并对这些风险因素进行控制显得尤为重要，因此无菌工艺体系对
这些风险因素（归纳为：人-机-料-法-环）提出了明确的要求：

• 人员

• 无菌工艺环境

• 无菌工艺过程（包含了“机-法-料”）

人员
- 培训
- 穿衣
- 监管

环境
- 洁净室和受控环境
- 隔离器/RABS
- 空调系统和设施
- 环境监测和控制

过程
- 预处理（ SIP、清
洗和消毒）
- 设备、器具、物料
- 工艺过程（除菌过
滤、灌装、轧盖，干
预）
- 培养基模拟灌装

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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具体归纳在以下8个章节中

一， 人员

• 培训
• 更衣
• 监管

二， 无菌工艺环境

• 洁净室和受控环境
• 缓冲区域
• 更衣室
• 物料传递窗

三， 隔离器和限制进出的隔离系统 (RABS) 

• 无菌工艺的隔离器
• 限制进出的隔离系统(RABS)                       

无菌工艺体系
-要求

演示者
演示文稿备注
Don’t intend to go through all clauses most should be fairly familiar

NOTE – can use the next 3 slides to outline the headings and ask if there are any specific topics to cover. – Park on the flip chart

Will go through each section and start the discussion why certain things are included.
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四， 空调系统和设施

• 设计和确认

• 风速和气流模型

• 维护

• 空气过滤器完整性

• 房间空气交换次数

• 压差

• 外部测试和维护

• 设施

无菌工艺体系
-要求

五，洁净室和受控环境的验证和监测

• 验证

• 监测 – 设计

• 监测 – 程序

• 监测 – 培养基及培养条件

• 监测 – 空气和人员监测与鉴定

• 监测 – 警戒限和行动限 ，以及趋势分析

演示者
演示文稿备注
Don’t intend to go through all clauses most should be fairly familiar

NOTE – can use the next 3 slides to outline the headings and ask if there are any specific topics to cover. – Park on the flip chart

Will go through each section and start the discussion why certain things are included.
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无菌工艺体系
-要求

六， 无菌工艺过程

• 无菌工艺的预处理
（微生物控制、清洁消毒）

• 无菌工艺中的设备、器具、以及物料
（包括直接或间接接触产品的气体）

• 无菌工艺过程
（除菌过滤、灌装、轧盖，干预）

• 培养基模拟灌装

七， QA和QC对无菌工艺及产品的控制

• 对无菌工艺过程的监控

• 对无菌工艺产品的控制

八， 无菌产品生命周期的管理

• 研发阶段

• 日常过程

• 放行上市后的监控

演示者
演示文稿备注
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一， 人员
因为在无菌工艺当中人是最大的污染源，因此人员是最关键的因素 –

这就是为什么把这条放在第一章节的原因。必须在无菌工艺操作人员的（
定期再）培训、考核上岗，以及着装考核方面建立相应的体系和程序

无菌工艺体系
-要求

人员
- 培训
- 穿衣
- 监管

环境
- 洁净室和受控环境
- 隔离器/RABS
- 空调系统和设施
- 环境监测和控制

过程
- 预处理（ SIP、清
洗和消毒）
- 设备、器具、物料
- 工艺过程（除菌过
滤、灌装、轧盖，干
预）
- 培养基模拟灌装

演示者
演示文稿备注
Emphasise that the risk that people pose to contamination of an aseptic product is much higher than to a TS product.
Not just by making a mistake but they still pose a risk when doing the job properly

Training needs to be structure to achieve the goal

Media simulation – difficult to learn before a media simulation without being in the aseptic core so the standard is left open for sites to decide how to release people for work.
In order to be able to participate successfully in a media fill it is recognised that some experience in the AP area is required. The term release for work give some flexibility about levels of supervision before participation in a fill and carrying out tasks “unsupervised” 
NOTE all critical operations should be supervised no matter what level of experience the operator has.

This may be that they can work under direct supervision, or not do key activities etc

FDA requires regular update training – if you make it part of the media fill cycle it doesn’t get missed.
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一， 人员

• 培训 --- 不是随机的培训，而是有体系和有针对性的

 培训课程

培训重点应关注微生物背景知识、以及规范的无菌操作方面的要求，同时结合日
常生产的观察和分享对无菌工艺及其操作人员进行评价

 年度再培训（与年度培养基模拟灌装要求结合）

无菌工艺体系
-要求

演示者
演示文稿备注
Emphasise that the risk that people pose to contamination of an aseptic product is much higher than to a TS product.
Not just by making a mistake but they still pose a risk when doing the job properly

Training needs to be structure to achieve the goal

Media simulation – difficult to learn before a media simulation without being in the aseptic core so the standard is left open for sites to decide how to release people for work.
In order to be able to participate successfully in a media fill it is recognised that some experience in the AP area is required. The term release for work give some flexibility about levels of supervision before participation in a fill and carrying out tasks “unsupervised” 
NOTE all critical operations should be supervised no matter what level of experience the operator has.

This may be that they can work under direct supervision, or not do key activities etc

FDA requires regular update training – if you make it part of the media fill cycle it doesn’t get missed.
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一， 人员

• 更衣 --- 人员穿衣的方法和他们所穿衣服的质量将是防御最主要污染源的
第一道防线 !

 每次进入级别A / B区域使用新的洁净服以避免污染

 定义使用期（进入A / B级前的C级的为一个班次以
降低污染的风险）

 洁净服的控制（材质；清洗、消毒/灭菌及其验证；
清洁/无菌有效期；避免交叉污染和交互损伤（如玻璃）；
不要忘记眼镜 !）

 定期再培训和考核（结合模拟灌装）确保人员始终符合
岗位操作的要求

无菌工艺体系
-要求

演示者
演示文稿备注
The intention of scrubs is to ensure that gowns go on over clean clothing without outside contamination, pet hairs etc.
Freshly laundered each day – requirement easier to mange than other periods. If there is reluctance to provide freshly laundered each day the question is how is use controlled, how do they count uses and ensure that scrubs are returned etc.

If the requirement is for sterile gowns then they can’t be sterile if they are used more than once - EU requires each work session but it makes no sense to leave the room during a work session and regown into a used “non sterile” gown


Grade C suits, similar to the point above about scrubs – for suits if they are reused how can you claim the level of cleanliness on the second and subsequent uses

This is ensuring that good practice is formalised. Damaged or worn out clothing is less effective
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一， 人员

• 监管

 生产管理人员应该通过日常实际操作对每个操作人员是否遵从程序要求进行
观察和评估（如无操作时的手势、操作时的动作速度和幅度），以确保符合
验证时的状态

 同时质量保证部门应该通过定期监督来确认生产操作是否符合程序要求和无
菌操作要求

无菌工艺体系
-要求

演示者
演示文稿备注
Emphasise that the risk that people pose to contamination of an aseptic product is much higher than to a TS product.
Not just by making a mistake but they still pose a risk when doing the job properly

Training needs to be structure to achieve the goal

Media simulation – difficult to learn before a media simulation without being in the aseptic core so the standard is left open for sites to decide how to release people for work.
In order to be able to participate successfully in a media fill it is recognised that some experience in the AP area is required. The term release for work give some flexibility about levels of supervision before participation in a fill and carrying out tasks “unsupervised” 
NOTE all critical operations should be supervised no matter what level of experience the operator has.

This may be that they can work under direct supervision, or not do key activities etc

FDA requires regular update training – if you make it part of the media fill cycle it doesn’t get missed.
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二， 无菌工艺环境
环境是无菌工艺的主要影响因素，可能直接或间接地给无菌工艺产

品带来污染的风险，所以在无菌工艺操作区域的洁净及缓冲区域、以及
无菌屏障系统的设计、确认和控制，无菌操作区域人员数量的确定，人
流和物流走向设计等，都必须满足无菌工艺的要求，使无菌工艺过程受
环境影响的程度降至最低，从而确保无菌产品的无菌

无菌工艺体系
-要求

人员
- 培训
- 穿衣
- 监管

环境
- 洁净室和受控环境
- 隔离器/RABS
- 空调系统和设施
- 环境监测和控制

过程
- 预处理（ SIP、清
洗和消毒）
- 设备、器具、物料
- 工艺过程（除菌过
滤、灌装、轧盖，干
预）
- 培养基模拟灌装

演示者
演示文稿备注
As with all the sections this is a mixture of specific requirements from certain standards and current expectations – some are fairly new.

If cleanrooms are classified and qualified to the requirements of the ISO standard then 
	the outcome is familiar to inspectors.
	we can compare cleanrooms across the company and with outside 

Pharma has long had fixed specifications for viable and non viables – Devices haven’t; (13408-1 doesn’t specify micro !)
Work to pharma unless justified.

Security of access and records of who was in the cleanroom is implied in a number of documents – we’re requiring it but not saying how it should be done

Supervision and visibility to supervise is a hot topic – the quotation is from the 2014 EMA review of non conformances

There is an argument that the room validation could be compromised if the number of people in the room exceeds a certain level. Hence maximum number should be specified. For Grade C and below these can be reasonable estimates – not expecting people to be counted in and out.
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二， 无菌工艺环境

• 洁净室和受控环境

 根据无菌工艺需求来设计、安装并确认（包括气流模型）可行的符合GMP的洁
净室和受控环境，洁净级别应符合GMP附录一《无菌药品》关于无菌药品生产
所需洁净区的要求

 相应的系统（如BMS / EMS）监控以确保洁净环境始终符合无菌工艺的要求；

 进出的控制（如：门禁；同时考虑进出设备和物料的控制）

 可视化的监控 - 窗户 / 摄像机 （许多公司由于没有采用窗口或通过闭路电视对无菌操
作进行全面监控而被质疑。也有公司由于允许闭路电视录影被覆盖，却无证据表明质量部
门在对批产品放行时已确认而被质疑）

 应定义适当数量的操作人员，以确保操作规范并保持一致

无菌工艺体系
-要求

演示者
演示文稿备注
As with all the sections this is a mixture of specific requirements from certain standards and current expectations – some are fairly new.

If cleanrooms are classified and qualified to the requirements of the ISO standard then 
	the outcome is familiar to inspectors.
	we can compare cleanrooms across the company and with outside 

Pharma has long had fixed specifications for viable and non viables – Devices haven’t; (13408-1 doesn’t specify micro !)
Work to pharma unless justified.

Security of access and records of who was in the cleanroom is implied in a number of documents – we’re requiring it but not saying how it should be done

Supervision and visibility to supervise is a hot topic – the quotation is from the 2014 EMA review of non conformances

There is an argument that the room validation could be compromised if the number of people in the room exceeds a certain level. Hence maximum number should be specified. For Grade C and below these can be reasonable estimates – not expecting people to be counted in and out.
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二， 无菌工艺环境

• 缓冲

 人流（更衣室）和物流（传递窗）的缓冲必须分开以避免交叉污染

 用于物料从A / B级区域传出的传递窗必须设计和确认可以防止污染物进入

缓冲

更衣
室

物料
传递

窗

无菌工艺体系
-要求

演示者
演示文稿备注
Clarify the terminology – again different terms are used in different companies.

No requirement to change the terms that people currently are using.

In 7.2.2.4 “Should” is used – not mandatory but we are encouraging good practice, not requirement to go back and change.

7.2.4.3 – There are ways of placing local grade C at the mousehole
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二， 无菌工艺环境

• 更衣室

 禁止用于传递材料

 预防进出洁净室带来交叉污染

 区分入口和出口

 进入A / B级区域前应设立C级区域

 进出的记录
有利于控制，异常的调查，以及数据完整性

无菌工艺体系
-要求

演示者
演示文稿备注
Obvious objective is to ensure that people enter the area without introduction of contamination 

In 7.2.3.2 “Should” is used – not mandatory but we are encouraging good practice, not requirement to go back and change.

Records of entry and exit
Valuable for security, investigational purposes, and data integrity
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三， 隔离器和限制进出屏障系统（RABS）

隔离技术的使用减少人员在加工区域的干预，从而显著降低环境对无菌工艺
生产产品的微生物污染风险。 - EU 附件1（2003）

一个精心设计，并且有充分关于维护，监测，控制的程序支持的正压隔离器
，会比传统的无菌工艺更有优势，其中包括更少的微生物污染可能性。 - FDA 
无菌工艺指南（2004）

十年前这些期望都已经清晰出现

无菌工艺体系
-要求

演示者
演示文稿备注
 As an industry leader we should be implementing the best current technologies not waiting until the regulations which are usually 10 years behind force us into action.
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三， 隔离器和限制进出屏障系统（RABS）

减少单位被
污染的可能

性

开放式更衣
员工随意进出

增加系统完整性

无菌工艺体系
-要求

演示者
演示文稿备注
This is now becoming a classic picture which was presented by regulators - discuss
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传统无菌操作系统、RABS和隔离器的关键特征

传统无菌操作系统
开放式限制进出屏

障系统
ORAB

封闭式限制进出屏障系
统

CBAB
Isolator

空调系统 与背景房间共享
专用

专用 专用
或与背景房间共享

排气方式 工作面以下排气 工作面以下排气 管道排气 内循环，不排气

是否保持过压 否 否 否 是

是否具备手套端口 否 是 是 是

物料传递方式 打开屏障进入操作 打开屏障进入操作
封闭式传递系统，如

RTPs和灭菌通道
封闭式传递系统，
如RTPs和灭菌通道

生产操作方式
在评估过风险（内部或外
部干扰）后，能打开门

在评估过风险
（内部或外部干扰
后，能打开端口

和门

保持密闭，专用物料必
须通过RTP或持续灭菌系

统进入

保持密闭，专用物
料必须通过RTP或
持续灭菌系统进入
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三， 隔离器和限制进出屏障系统（RABS）

• 隔离器
隔离器至少被安置在D级区域 ------ FDA 指南 (FDA 2004) 建议“10万级（ISO

的动态8级）的背景环境是常用的”。等级D没有尘埃粒子标准，如作为隔离器的背景环境，
应符合ISO的动态8级的尘埃粒子标准（3,250,000 / 立方米），参考附录 1

无菌工艺体系
-要求

活动

0.5微米 5微米 0.5微米 5微米
浮游菌
cfu/m3

沉降菌
cfu/4 hours

表面接触
cfu/plate

手套
cfu/glove

A 3,520 20 3,520 20 <1 <1 <1 <1
高风险生产区域- 产品
暴露区域

B 3,520 29 352,000
2900
(2930)

10 5 5 5
这是作为无菌灌装等级A
区域的背景环境

C 352,000
2900
(2930)

3,520,000
29000
(29300)

100 50 25 - 灌装溶液准备区域

D 3,520,000
29,000
(29,300)

未定义
3,520,000

未定义 200 100 50 -

当作为隔离器的背景环境
时，作为生产中处理清洗
过的配件区域尘埃粒子的
要求

附录1：洁净室浮游菌和尘埃粒子标准

EU 等级

静态 动态

尘埃粒子每立方米 尘埃粒子每立方米
浮游菌

演示者
演示文稿备注
 
Discuss the particles in grade D requirement for the US
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三， 隔离器和限制进出屏障系统（RABS）

• 隔离器（续）

 表面净化（不是灭菌）

 在最难净化的材料和区域上至少减少10^6(6个log)的嗜热脂肪土芽孢杆菌孢子

 净化程序应该每年进行再确认或变更时评估是否需重新确认

无菌工艺体系
-要求

演示者
演示文稿备注
Explain that it is what we are seeing expected by some regulators
It is quite extreme
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三， 隔离器和限制进出屏障系统（RABS）

• 隔离器（续）

 隔离器完整性

 净化程序前隔离器和手套物理测试
 每次灌装后手套的物理测试
 每次使用前外观检查
 密封件的日常维护和更换
 合理更换手套
 建立手套泄漏时的处理措施
 建立有微孔泄漏趋势时的处理措施

无菌工艺体系
-要求

演示者
演示文稿备注
Isolator integrity is critical to aseptic operation
Looked at it in 3 areas
Testing for pinholes/leaks on a routine basis
Prevention by ppm and routine replacement
Monitoring of performance as is good practice for any critical system.
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三， 隔离器和限制进出屏障系统（RABS）

• 限制进出屏障系统

不是所有的系统都是限制进出屏障系统

传统无菌操作系统是不具备手套端口的

无菌工艺体系
-要求

演示者
演示文稿备注
RABS provide significant separation between the operator and the process and shall be considered when the use of isolators is not possible.  

Discuss the different designs and modes of operation; note just having a barrier may not really be a RABS
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三， 隔离器和限制进出屏障系统（RABS）

• 限制进出屏障系统（RABS）

因为限制进出屏障系统不是所要求的完全的隔离系统，因此需要更高级
别的环境等级 – B级作为背景，而且

 操作人员穿着覆盖全身的无菌洁净服
 已灭菌的手套
 屏障打开时要有最大程度的保护（如门打开的区域也是A级区域）

• 类型
• 封闭式限制进出屏障系统（C-RABS）一旦关闭，
就和隔离器一样运行

• 开放式限制进出屏障系统（O-RABS）

无菌工艺体系
-要求

演示者
演示文稿备注
RABS provide significant separation between the operator and the process and shall be considered when the use of isolators is not possible.  

Discuss the different designs and modes of operation; note just having a barrier may not really be a RABS
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三， 隔离器和限制进出屏障系统（RABS）

• 限制进出屏障系统（RABS）

 限制进出屏障系统完整性

 以B级区作为背景环境的限制进出屏障系统，物理测试不是强制性的

 手套和整个系统的外观检查

 密封件的日常维护和更换

 合理更换手套

无菌工艺体系
-要求

演示者
演示文稿备注
Isolator integrity is critical to aseptic operation
Looked at it in 3 areas
Testing for pinholes/leaks on a routine basis
Prevention by ppm and routine replacement
Monitoring of performance as is good practice for any critical system.
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四， 空气调节系统和设施

洁净空调系统和设施是符合无菌工艺环境要求的保障，所以其设计、
（再）确认、维护和监测（包含监测的方法、限度的制定，微生物的鉴定
和定期的趋势分析，以及必要的纠正和预防措施）都必须符合无菌工艺体
系的要求，包括了风速和气流模型、空气过滤器的完整性、房间换气次数
、压差、以及公共设施等方面的规范要求

无菌工艺体系
-要求

演示者
演示文稿备注
The requirements for smoke studies are increasing with some authorities expecting them to be extremely comprehensive
Key part of the validation package and requires some effort to get good records

7.4.2.6 requires reassessment not revalidation but it is a justification why revalidation is not required
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四， 空气调节系统和设施

• 风速和气流模型

 风速
 风速测定应在工作面上进行（若在过滤器表面进行简单测量风速，那么在工作表面可

能就不再足够了）
 关键操作区域的风速应有实时动态监测
 每年测定两次（在线监测的也需要离线测定）

 气流模型
 气流模型是阐明气流（高效过滤器下方设置了均流膜，以防止出现紊流）在关键的区

域是有效地保护生产活动 --- 使用高质量的发烟测试来显示初始的气流模型，且气流
模型不会因为生产活动受到影响，并用文件记录（附有视频记录）的形式来说明无菌
工艺关键操作区域是置于单向流的保护

 对于A / B级的环境，每年重新评估*两次

*重新评估 – 用于解释说明为何重复测试是不必要的
（通常3-5年重复一次测试，或者在可能对气流模型产生影响的变更时进行测试）

无菌工艺体系
-要求

演示者
演示文稿备注
7.4.2.1	Sufficient to sweep particles away from the work area and maintain unidirectional airflow from the HEPA face to the 	working surface during operations in the critical area;
7.4.2.2	Measured 15 – 30 cms  from the filter face and at a defined distance from the work surface in the critical area;
7.4.2.3	0.45 m/s ± 20% ((90 ft/min) (0.36 – 0.54 m/s (EU annex1)).  Lower or higher velocities shall be justified;
7.4.2.4	Uniform across the filter (and relative to adjacent filters) to prevent turbulence;
7.4.2.5	Demonstrated to be unidirectional by the use of in situ air pattern (smoke) studies with the studies documented (video 	recorded) with written conclusions, including evaluation of impact; and
7.4.2.6	Reassessed twice per year for Grade A / B areas and annually as a minimum for Grade C/D areas with velocities 	evaluated against the initial velocity measurements for impact on in situ air patterns.

Twice per year reassessment seems a lot but it should be done as part of the planning for the 6 monthly media fills – if there is a problem, don’t want to do the media fills!

Note the Schaffhausen observation about smoke studies for interventions – cover interventions later
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四， 空气调节系统和设施

• 气流模型（发烟测试）

 发烟测试较难实施，但是它非常便
于检测出气流模型受轻微影响而导
致的变化

 气流模型验证方案要详细，明确测
试时每个动作的设计（基于风险分
析和正常操作的所有动作，包括环
境监测的动作也是要设计涵盖的）

无菌工艺体系
-要求

发烟测试视频

设备安装

常规组装或灌装

风险评估

验证方案

演示者
演示文稿备注
7.4.2.1	Sufficient to sweep particles away from the work area and maintain unidirectional airflow from the HEPA face to the 	working surface during operations in the critical area;
7.4.2.2	Measured 15 – 30 cms  from the filter face and at a defined distance from the work surface in the critical area;
7.4.2.3	0.45 m/s ± 20% ((90 ft/min) (0.36 – 0.54 m/s (EU annex1)).  Lower or higher velocities shall be justified;
7.4.2.4	Uniform across the filter (and relative to adjacent filters) to prevent turbulence;
7.4.2.5	Demonstrated to be unidirectional by the use of in situ air pattern (smoke) studies with the studies documented (video 	recorded) with written conclusions, including evaluation of impact; and
7.4.2.6	Reassessed twice per year for Grade A / B areas and annually as a minimum for Grade C/D areas with velocities 	evaluated against the initial velocity measurements for impact on in situ air patterns.

Twice per year reassessment seems a lot but it should be done as part of the planning for the 6 monthly media fills – if there is a problem, don’t want to do the media fills!

Note the Schaffhausen observation about smoke studies for interventions – cover interventions later
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四， 空气调节系统和设施

• 维护

 禁止在A / B区域区域维修HEPA过滤器

 过滤器表面的风速不均匀、或气流模型可能受到不良影响的时候必须及时更
换HEPA过滤器

 一个区域HEPA过滤器不能挪用至另外一个区域

• 完整性测试

 对于A / B区域的环境每年重新评估两次

 应用行业普遍接受的PAO泄漏测试方法进行测试（并非简单的粒子扫描）

无菌工艺体系
-要求

演示者
演示文稿备注

7.4.5.2 This is critical – one of the key findings in the New England Compounding Pharmacy investigation was that the HVAC was shut off at night.
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四， 空气调节系统和设施

• 外部测试和维护

 当空气调节系统和设施测试由外部供应
商执行，企业自身应对定义设备标准，
测试方式和接受标准负责

 供应商出具的确认报告应该由工艺负责
人和质量部一起审核

 外部供应商应按照合同遵守本企业的无
菌工艺体系要求

“你可以让别
人帮你工作，
但不能让别人
帮你承担责任

”

无菌工艺体系
-要求

演示者
演示文稿备注
This is a good point to emphasise the point the in many cases the maintenance and testing of HVAC is contracted to experts.

You can contract the work but you can’t contract the responsibility !
If you haven’t the expertise to know what the contractor is doing it is your responsibility to get it

Refer to the picture in the bottom right – do you know what this guy is doing directly above you clean room !!
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五， 洁净室和受控环境的验证和监测

• 验证

 必须精心设计，完成安装和确认，并妥善维护来满足特定的限度

 根据验证结果和风险评估来建立日常监测程序

无菌工艺体系
-要求

演示者
演示文稿备注
Specific limits for cleanrooms are well defined in GMP and ISO.

We are not mandating how cleanrooms are classified – ideally working to ISO 14644 allows comparison of methods and results across the company
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五， 洁净室和受控环境的验证和监测

• 监测 - 设计

如：在A级区域执行尘埃粒子测试 --- 需要在
整个关键操作过程的周期内，要有适当的测试
频率和样品量来帮助我们及时发现所有的干预
、瞬间异常事件、以及任何的系统恶化

程序

设计

验证
数据

法规
要求

风险
评估

科学性的决定,合理的方法

无菌工艺体系
-要求

演示者
演示文稿备注


Go through the three requirements for input into the design; 
Explain why isolators not monitored unless regulators require it.


All production shifts, including set up activities;
Air and surfaces (tabletops, benches, walls, floors and equipment), 
Personnel (in Grade A / B areas); 
Non-viable particles in Grade A zones “for the full duration of critical operations and at such a frequency and with suitable sample size that all interventions, transient events and any system deterioration would be captured. Where this is not possible for example, when processes may damage the particle counter, live organisms are used or where powders are processed, alternative methods shall be justified. “;
Locations where significant activity or product exposure occurs during production.
Areas identified as having high turbulence or low air flow; 
Critical surfaces, which come in contact with the sterile product, components, containers and closures;   
NOTE:  Critical surfaces in isolators (for example, filling needles) are not required to be monitored due to incremental protection of personnel and environment. However, some regulatory authorities may expect that this is carried out.
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五， 洁净室和受控环境的验证和监测

• 监测 - 程序

 接受标准

 清晰的指引和明确的技术方法

 明确的取样位置

 特定的取样者

 如果测试样品需要运送传递，必须考虑运送过程中的保护条件

 审核数据和采取行动，不应只局限于超过限度、或趋势不良时

 动态环境监测纳入批产品放行

无菌工艺体系
-要求

演示者
演示文稿备注
Techniques, swabbing for example
Locations; the difficulty of consistency without it being the point that gets extra cleaning
Some regulators are looking for Quality to sample , or at least do some sampling
Timings for getting sample to the incubator
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五， 洁净室和受控环境的验证和监测

• 监测 - 培养基及培养条件

 合适的培养基及合适的培养条件（应经确认能测试可能
存在的微生物：细菌、霉菌和真菌；同时还要考虑工艺
和可能出现的微生物的特性，如成品是厌氧条件的，更
应着重监测厌氧菌，这是一个基于风险的考虑）

 每批培养基需进行促生长试验

 在A / B级区域中使用无菌的培养基

无菌工艺体系
-要求

演示者
演示文稿备注
Growth promotion – 


7.5.4.1	Media Selection and Incubation Conditions
a.	Growth promotion testing shall be performed on all media lots prepared in house or purchased ready to use.
b.	The type of medium used shall be validated as capable of detecting bacteria, mold and yeast and be incubated at appropriate conditions of time and temperature.  
c.	Alternative medium and incubation conditions shall be considered depending on the process and nature of the microorganisms present, for example, monitoring for anaerobes when final product has anaerobic conditions. 
d.	Environmental monitoring plates used in Grade A / B areas shall be gamma irradiated (or equivalent) to reduce the risk of a) contamination of the critical area and b) false positive results.
7.5.4.2	Surface Monitoring Methods – viable particles
a.	Methods suitable for the type of surface shall be used, for example, contact plates, touch plates or swabs.  
b.	Media with neutralizer(s) shall be demonstrated to inactivate any residual disinfectants and product which might interfere with microbial recovery.
c.	The sample area shall be disinfected (using 70% IPA or other disinfectant that will not leave a residue) following sampling to remove any residual medium or saline.
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五， 洁净室和受控环境的验证和监测

• 监测 - 空气监测（微生物和尘埃粒子）

 动态 (使用空气采集器测试浮游菌) 和 静态 (使用沉降
碟测试沉降菌)

 要基于法规符合性、风险评估和验证结果确定监测点
和测定点数量、监测频率和监测时限，以及监测的方
式（动态和 / 或静态，A级区除外）

无菌工艺体系
-要求

演示者
演示文稿备注
Limits for passive air monitoring are interpreted as limit per settle plate. The same limits apply when sampling time is less than 4 hours, for example when operations take less than 4 hours. (PIC/S 2010) 

On the face of it this doesn’t make sense, the settle plate limits in the gmps are 
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五， 洁净室和受控环境的验证和监测

• 监测 - 人员监测（没有监督的情况下，就不能对自己采样
监测）

 A / B级区域操作人员

 操作人员穿衣确认时

 在生产操作结束后监测

 在重大干预措施后的手套表面

 针对每个操作人员的趋势分析，必要时进行再培训、再确认
，甚至取消上岗资格

无菌工艺体系
-要求
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五， 洁净室和受控环境的验证和监测

• 监测 - 鉴定

 对潜在的变化进行鉴定，并非超标时才进行

 从A / B级区域分离的微生物应尽可能使用基因测序的方法鉴定
到种

 从异常调查和鉴定中积累建立污染菌库（不是强制的，但却是
好的规范）

 有经验的微生物专家是至关重要的

无菌工艺体系
-要求

演示者
演示文稿备注
ID should be enough to allow you to see a change – about the microbiologist looking not just counting
Use the picture to talk about moulds !
For example Merck now doing all ID genetically
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五， 洁净室和受控环境的验证和监测

• 监测 - 警戒线和行动限，以及趋势分析

 应用SPC（统计过程控制）工具（如正态分布的数据可以利用平均值+/-2和3个西
格玛作为警戒限和行动限）建立警戒限和行动限

 不同的区域有各自的限度

 新的系统的限度的建立应参考法规、行业规范（50% / 75%规则）以及运行充足时
间后的数据统计

 限度不应随着时间而改变，除非有明确的变更

好的环境监测是明白
正在发生的事，而不
是仅仅对照限度进行

检查

无菌工艺体系
-要求
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六， 无菌工艺过程（机-法-料）

• 无菌工艺的预处理（微生物控制、清洁消毒）

• 无菌工艺中的设备、器具、以及物料（包括直接或间接接触产品的气体）

• 无菌工艺过程
（除菌过滤、灌装、轧盖，干预）

• 培养基模拟灌装

人员
- 培训
- 穿衣
- 监管

环境
- 洁净室和受控环境
- 隔离器/RABS
- 空调系统和设施
- 环境监测和控制

过程
- 预处理（ SIP、清
洗和消毒）
- 设备、器具、物料
- 工艺过程（除菌过
滤、灌装、轧盖，干
预）
- 培养基模拟灌装

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺预处理（微生物控制、清洁消毒）

 控制灭菌前生物负荷（微生物污染水平）是非常重要的，因为这涉及到“灭
菌有效性”和“内毒素控制”

 除菌前微生物污染水平检测的警戒限和行动限，以及趋势分析

 清洁消毒 --- 是无菌工艺前重要的微生物控制措施

 清洁消毒必须经过有效的实验室研究、确认

 清洁剂及消毒剂的选择和轮换

 清洁及消毒的方法与频率

 清洁前的滞留时间，清洁消毒后至使用、灭菌前的滞留时间，以及灭菌后的有效期

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated



Confidential: -

六， 无菌工艺过程

• 无菌工艺预处理（清洁消毒）

 清洁消毒（续）

 A / B级区的消毒剂、洗涤剂和清洁/消毒设备在使用前应是无菌的

 清洁/消毒设备及材料应很少粒子脱落

 杀孢子剂应周期性地轮换使用来预防抗性微生物带来的不利趋势

 审核COA/COC来确定消毒剂的灭菌是否符合接受标准

 难以清洁消毒的死角应考虑熏蒸灭菌法

 消毒程序应有明确的程序，且应由质量人员批准

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺中的设备

 定置管理需要明确其用途和合适的数量

 确认和维护的批准必须由有资格的人员审批

 尽可能专用于无菌区域

 移出后返回必须清洗消毒或灭菌，并获批准

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺中的器具

 可能的话，应考虑一次性使用
 重复使用的器具应考虑应用CIP和SIP技术
 重复使用的器具应考虑无需或尽量减少其灭菌后的处理，如灭菌前的预装配

，或无菌连接技术（如使用alpha 和beta接口），以尽可能减少灭菌后装配
过程带来的污染风险

 器具不允许接触非无菌的表面，只允许暴露在A级区，以防间接污染无菌产品
 器具的转移应避免交叉污染（如利用双层包装转移）
 器具的清洗后灭菌前的干燥区应用层流保护（主要是为了避免外来颗粒污染

）
 已灭菌器具应该通过灭菌器直接传递进入A级或B级区域
 灭菌后的卸载区应用层流保护

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺中的物料

 应尽可能避免无菌工艺过程中所使用物料产生微粒污染

 没有多余的不必要的物料

 物料的转移应避免被污染，同时也应避免其包装对A级区的污染（如利用双层
包装转移）

 物料的可追溯性是常规的GMP要求，但可帮助解决问题

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺中的物料（直接或间接接触产品的气体）

 无菌工艺所使用的气体（用于冻干机及容器通风的气体，或灌装到产品中的
气体，还有用于灭菌器的压缩空气 等）是可能直接给无菌产品带来污染，或
通过无菌工艺所使用的器具间接给无菌产品带来污染的影响因素，因此应考
虑：

 在无菌核心区域中使用的气体必须是无菌的
 气体除菌过滤器的选择、确认
 考虑对关键应用点（产品接触）采用双重过滤 –靠近出口的过滤器
 过滤器需干燥并保持干燥
 重复使用的过滤器的定期灭菌
 过滤器的定期更换和完整性测试
 最终的气体过滤器接近使用点

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺过程（除菌过滤、灌装、轧盖）

 除菌过滤

 除菌过滤器的选择和确认

 除菌过滤器完整性测试

 宜安装第二只已灭菌的除菌过滤器再次过滤药液，最终的除菌过滤滤器应当尽可能接
近灌装点

 关键控制指标
a. 药液混合和开始过滤之间的时间
b. 最长过滤时间
c. 除菌过滤器前后压差ΔP
d. 除菌过滤器的灭菌参数
e. 除菌过滤前的微生物污染水平

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺过程（除菌过滤、灌装、轧盖）

 灌装

 无菌原料药材料（例如，在原料药贮罐和容器中）在原料药制造商转移和无菌灌装/
完成之间，材料的无菌应由以下措施确保：

a. 合适的容器设计来维护转移和储存时的密封完整性

b. 灌装罐的密封性

c. 转移过程须通过验证来证明其完整性、或采用过压保护

d. 用已验证的泄漏实验方法测试容器和无菌呼吸器在使用前后的完整性

e. 记录转移前后的用于维护完整性的过压数据

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated



Confidential: -

六， 无菌工艺过程

• 无菌工艺过程（除菌过滤、灌装、轧盖）

 轧盖

 轧盖前产品视为处于未完全密封状态

 根据已压塞产品的密封性、轧盖设备的设计、铝盖的特性等因素，轧盖操作可选择在
C级或D级背景下的A级送风环境中进行

 小瓶压塞后应当尽快完成轧盖，轧盖前离开无菌操作区的，应当采取适当措施防止产
品受到污染（GMP附录一《无菌药品》）

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺过程（干预）

基本要素

• 利用过程风险评估尽可能减少实际
干预次数

• 设备和工具的设计应有助于减少干
预的影响，例如，人机工程学，减
少手工处理（小设备包装的打开和
装配），使用较长的器具等

• 干预措施应使用公认的无菌技术原
则

无菌工艺体系
-要求

干预的生
命周期管

理

干预的识
别和分类

SOP规范干
预操作，
并对操作
人员培训
考核

气流模型
（发烟测
试）

过程模拟
（培养基
模拟灌装）

日常的执
行和

定期的审
核

变更管理

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺过程（干预）

 无菌干预生命周期管理

 要对无菌生产前的设置和无菌操作中的固有/常规的，或纠正/非常规的干预进行识别
和分类

 规范各项干预，并用书面程序定义（SOP），对所有的无菌操作人员进行培训和考核
（理论和实证）以确保有效的执行

 气流模式（发烟测试）证明单向流不会因为规范的干预操作而受到干扰

 过程模拟（培养基模拟灌装验证）表明按照程序执行的干预能防止微生物引入敞开暴
露的产品当中

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 无菌工艺过程（干预）

 无菌干预生命周期管理

 日常操作执行期间

» 操作人员进行干预时应受到监视， 并应接受定期的审核以确保符合无菌操作规范
» 应依据实际发生情况和模拟灌装验证的结果建立各类干预允许发生次数的警戒限和行动限

 变更管理应用于新的干预，需要通过气流模型研究和/或模拟灌装验证来确定对现有
程序是否产生影响

 任何在之前的模拟灌装验证中没有涵盖的新的干预，必须严格按照偏差来处理，由生
产主管和质量部门评估其影响，并且根据干的预严重性，增加额外的控制措施

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 培养基模拟灌装

 包括所有的生产线及产品配置

 如果过程自动化，不需要在整个工艺过程时间持续灌装，系统保存培养基进
行间歇灌装即可

 若是手动过程，应该模拟完整的操作过程

 对于每条生产线和每班（如换班可能影响性能），每年重复两次

 涵盖工艺过程风险评估识别的污染的风险，以及可能在日常操作中出现的最
糟糕情形

 变更时应评估是否需要进行培养基模拟灌装

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 培养基模拟灌装

 尽可能模拟常规操作

 设备安装和工艺的开始
 批的灌装时间
 最大和最小的灌装速度
 允许的干预次数
 每个产品的灌装时间
 产品容器敞口尺寸
 灌装期间容器的稳定性
 最多人员数
 运作中断、换班

 适当时可考虑矩阵组合法和替代方法

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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六， 无菌工艺过程

• 培养基模拟灌装 --- 矩阵法和替代方法（均需要详细的风险评估和判断）

 矩阵法 --- 对基于以下（但不限于）这些参数进行最糟糕情形的组合进行模
拟，以有效减少多品规时一些不必要的重复的模拟

 替代方法 --- 如果常规方式不适用于模拟，可使用代用品或在工艺过程结束
时直接进行培养基接触（参考 ISO 13408-7）

无菌工艺体系
-要求

{ }允许的干预次数
每个产品的灌装时间
产品容器敞口尺寸
灌装期间容器的稳定性

注意:  
风险评估中评估为高风险的活动应消除 ------ 一个成功的
过程模拟操作结果不应该用来说明高风险活动的可接受性

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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七， QA和QC对无菌工艺及产品的控制

• 对无菌工艺过程的监控

因为无菌工艺是最终确保产品无菌状态的最
为关键的生产过程，所以质量管理部门应对其运行
状态始终保持监控，以及时发现其中所存在的风险
并加以评估和纠正，以确保无菌工艺的持续有效性
和得以持续改善，从而确保无菌产品的质量

 无菌工艺监督/监控的书面程序

应考虑用摄像系统来记录关键操作的执行
情况，以便回顾、分析和改善

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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七， QA和QC对无菌工艺及产品的控制

• 对无菌工艺产品的控制

无菌测试的局限性，不可以单独通过无菌检查来放行无菌产品，所以除了按照法
定标准确认微生物相关的检查结果（如：无菌检查、内毒素检查）以外，还必须在产
品放行前对无菌工艺生产过程的最为关键的影响因素进行审核，确认其符合既定的要
求

 除菌过滤器的完整性测试结果
 无菌工艺生产环境的监测结果
 水系统的监测结果
 清洁消毒状态
 人员的资质
 设备的计量和验证、及其维护状态（EOM）
 偏差、或批生产当中出现的不良趋势
 无菌检查样品的采集时机（批的前、中、后；以及高风险的时间点，如重大干预后）
 内毒素检查样品的采集时机（基于风险识别，有可能还要求是在成品制备之前）
 无菌工艺过程数据趋势、偏差和CAPA的回顾和分析

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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八， 无菌工艺产品生命周期的管理

• 研发阶段
必须按照本体系的要求，通过风险评估来设计其生产工艺、设备和设施，以及操

作规程，将产品的无菌保证的考虑始于设计阶段

• 日常过程
涉及到影响无菌工艺和产品无菌状态的变更，除按照常规的变更控制流程评估，

还必须按照本体系的要求来对变更的内容和相应的风险加以评估和控制，以确保无菌
产品的质量始终符合设计的要求

• 放行上市后的监控
对于涉及无菌工艺产品的无菌状态的任何不良反馈和信息，应按照无菌工艺体系

识别的风险因素，对无菌工艺的整个管理过程进行回顾，以及时发现潜在的影响产品
无菌状态的风险，并加以改进预防

无菌工艺体系
-要求

演示者
演示文稿备注
Aseptic processing is an activity composed of many unit operations that must be effectively combined to maintain the sterility of each component part and hence that of the final product. 
The aseptic process shall be defined to obtain a comprehensive understanding of the integration of the different elements required. For medical devices, this shall be in the form of an aseptic process definition that shall consider the complete process and give a rationale describing how each element involved in processing contributes to the attainment and maintenance of a sterile product. (ISO 13408-1)

Explain that it is not about just doing the minimum as described in the various standards and guidance but having full knowledge of where all the risks are, and how they are mitigated
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