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Workshop: Working Safely in Physical Containment Level 3 (PC3) Laboratories
Date: March 6-9, 2007.

Place: Queen Mary Hospital at Hong Kong University

By Shiou-Hwei Yeh, Department of Microbiology, National Taiwan University College of Medicine (葉秀慧,台大醫學院微生物學科暨研究所)

Report:

Part I : for the training course

There are about 30 participants attending this training course. The participants are mainly the P3 lab managers, the ones who might conduct the experiments in P3 labs (and also in the diagnostic labs) in Hong Kong. There are two participants from Taiwan, including me and Chia-Hsin Wu (a research assistant from the Microbial Genomics core lab of NTU research Center for Medical Excellence: Genomic Medicine). We have been invited for this training course by Dr. Kowk-Yung Yuen (Chair of Infectious Diseases And Head of Department Department of Microbiology Hong Kong University), who organized this training course since they are currently establishing a new BSL3 lab in their department, which will start to function in May. 

The presenter of this course is Dr. Tony Della Porta, Managing Director of Bio2ic (Biosecurity and Biocontainment International Consultants Pty Ltd). Tony is an internationally renowned expert I biosecurity, biocontainment and biological safety. After attaining his PhD qualifications in microbiology, Tony joined CSIRO’s Division of Animal Health and was involved in commissioning the Australian Animal Health Laboratory (AAHL) high containment microbiology facilities in Geelong. During his 30 years at AAHL, Tony became Deputy Head of Laboratory, retiring in 2003 from his position as Manager for Biosecurity, Information and Safety Services, to begin Bio2ic. Tony as since used his expertise to provide consulting services world wide through his company Bio2ic.

Bio2ic is a company based in Geelong, Australia that provides expert consultative services worldwide in the areas of biological security and biological containment. This includes biological safety, design and operation of microbological laboratories and high level biocontainment facilities. Bio2ic is established in 2003. They have assisted engineers and architects in the successful planning and oversight of the construction and commissioning of Biosafety Level 3 and 4 facilities, including both laboratories and animal facilities, for studies of high virulence avian influenza and high risk diseases in Hong Kong. They also have led the CDC-WHO team of experts that investigated the SARS-CoV laboratory incident in Singapore in 2003 and been a member of the WHO team for the Taiwan incident in the same year. The microbiologists of this team have post-graduate qualifications and have accumulated more than 50 years’ experience working in high containment microbiological facilities. They also have access to biocontainment engineers and other experts to assist on projects as required. Therefore, the qualifications and experience of Bio2ic makes their expertise unique to provide advice to ensure a practical solution for all the course participants.

The course started with Overview of PC3 laboratories, design, testing and maintenance laboratories. Tony also introduced the Australian Standards as reference for all these objectives. This part of lecture clearly described overall concepts for the biocontainment laboratory design, construction and HEPAs, testing and maintenance of PC3 laboratories. 

Another intriguing part of the course is to learn the risk assessment of Project (lab work). Tony outlined the principles of risk assessment to identify hazards, assess risk of proposed work and ensure adequate controls are in place prior to starting work. Covers inherent and residual risk, Likelihood and Consequence, Hierarchy of controls. Based on the principles of risk assessment, this part of lecture help us to do the risk assessment of out projects correctly. I think it is important for the lab manager. 


During the course, Tony paid special attention to the issues relating to processing TB diagnostic samples. It has been used as the example for demonstrating the risk assessment. 

To make the course more interactive, there are several case studies during the course. Each case study is first discussed and studied within individual groups, which then leads to the subsequent lectures with specific learning outcomes. Such style of lecturing is quite impressive and effective. The case studies are mainly the laboratory-acquired infection indeed occurred before and the learning outcomes are summarized as followed. 

Case Study 1: Sabia virus incident, a laboratory-acquired infection following centrifuge accident. 

Learning outcomes: Correct centrifuge use, response to spills, selection and use of respiratory protection, reporting of incidents, management issues including induction and training. 

Case study 2: SARS Coronavirus incidents: Singapore and Taiwan, a laboratory -acquired infection due to poor laboratory techniques. 

Learning outcomes: Knowledge of different types, operation and use of Biological Safety Cabinets, disinfectants, and treatment of waste. 
Case Study 3: Tularaemia, Smallpox, B. anthracis, SARS Coronavirus (Beijing), E. coli 0157:H7, and Brucellosis, laboratory-acquired infections from handling diagnostic samples and working with agents. Cross-contamination of cultures; incomplete inactivation and inadequate innocuity testing. 

Learning outcomes: Risk groups and microorganisms, safety signs, lack/inadequacy/testing of inactivation of cultures, decontamination of room space. 


By these case studies, we can understand what is wrong before, during, and after the incident occurred, also for how to prevent similar incident to occur in our own lab.

At March 9th, we have joined the course which is especially designed for the PC3 lab emergency response team (MERT team). This team is organized for the old PC3 lab in the department and they are organizing a new team named PERT for the new PC3 lab. The manager for the old team is Dr. Leo Poon. We has met and discussed about the detail of his duty in the team and also about the “operation and safety manual” they established for the PC3 lab. We might reference this manual for preparing a manual for our own PC3 lab. 

Part II: for possible collaborations:

Besides the classes, we have met Dr. Patrick Woo and Susanna Lau for a couple of times. Especially Susana Liaw will be the manager of the new PC3 lab in the department of microbiology. We have discussed about the collaboration projects about coronaviruses and also the hepatitis B viruses. Since one of the main project of the team led by Prof. Yuen has focused on the studies of the genome evolution of coronaviruses, including the ones from human and from bat. This part of study is mainly responsible by Dr. Patrick Woo and Susanna Lau. We might help to collect the samples from bats in Taiwan for clarify is there any association of coronaviruses between Taiwan and Hong Kong during their evolution. Secondly, Dr. Woo also has great experience in development the DNA vaccine for the HBV. They are interested to test their vaccine in the animal model developed by Pro. Pei-Jer Chen in NTUH. This message has already been delivered to Prof. Chen for a possible collaboration. We also has discussed with Dr. Richard Kao, whose study is mainly focused on the application and integration of high-throughput screening (HTS) technologies for the small molecules. Since he has identified several small molecules which might inhibit the replication of SARS-CoV, we might help clarify the molecular targets for some of these molecules in our assay system. Dr. Kao was sick during our stay in Hong Kong, we have communicated by phone and email. This part of collaboration is planning to start after April. Finally, Dr. Yuen mentioned that if we have studies to be conducted in the PC3 lab, they might collaborate and help for this part of studies once their new PC3 lab is stably functioning. 
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