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MICROBIOLOGY CORE SKILLS

Code:
N/A

Status: Not Validated
Date:


 This is the assessment programme for core microbiology skills for QC personnel within the active pharmaceutical ingredient/ finished/ medical device sector.
Overview of Assessment Programme

The programme consists of practical and theory assessments that must be assessed as per the Internal Assessment Procedure & the Process Implementation Procedure.

The assessments cover the following areas:

	One theory assessment and 

Practical Assessments

(These will include any

 related knowledge as part 

of the assessment event)
	· Knowledge of Microbiology

· Aseptic Technique

· Use of Biological Safety Cabinets

· Incubator usage

· Streaking Out

· Use of Microscope


To meet the required standard 100% competence in all required tasks must be demonstrated and 100% competence in relation to knowledge required.
Range:

All types of involved in microbiological activity in QC laboratories
Certification: TBC

It is up to the individual company to look at their processes and if necessary further subdivide the assessment requirements to suit their processes and equipment types. On successful completion of the assessments, each candidate will be awarded the National Qualification.
Standard: 

100% Competence on all practical and related knowledge Core Pharmaceutical Skill Assessments.

100% Competence on the theory and all practical and related knowledge assessments.

 THEORY ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

1. Knowledge of Microbiology
As a competent analyst you will: -
a) Identify and explain different types of microorganisms and their habitats.

b) Identify different agar/ media types used on site and their usage.

c) Identify methods of controlling microorganisms.

d) Identify and explain area classification and methods of control.

e) Identify different types of plant water and explain their usage

f) Understand and explain the need for cleaning/sanitisation/ sterilisation and methods used.

g) List the disinfectant agents & cleaning agents used on site (if applicable).

h) Understand and explain both disinfectants & cleaning agents and their usage.

i) Identify and briefly explain types of product testing methods.

ASSESSMENT QUESTIONS

a1)
What types of micro-organisms are there?
a2)
Where are these micro – organism types to be found?
a3)
What types of bacteria are there?
a4)
How do we diffrentiate between them?
a5)
If you wish to confirm the result of a Gram Stain, what additional tests 


can be performed?

a6)
What factors influence organism growth?

a7)
Explain the following terms: Aerobic Organism, Anaerobic organism, Mesophile, Thermophile
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THEORY ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

1. Knowledge of Microbiology

(ASSESSMENT Continued)

b1)
What types of agar/ media are used on site?

b2)
What are the agars in b1 used for?

b3)
In order to isolate the following organism types what agar/ media would be used? 

	Yeasts and Moulds
	

	Pseudomonad spp
	

	Enteric Organisms
	

	Anaerobic Organisms
	

	Stressed/ slow growing organisms
	


c1)
How do we control microorganisms?

c2)
Why is the growth of micro – organisms controlled?

d1)
What is meant by room classification?

d2)
What are the main classification types?

d3)
What classifications are used in this company?

e1)
What types of water are available in a) the production area (if applicable) and b)
the laboratories?

e2)
What is the difference between these water types?

e3)
What would you do if the water type required were unavailable?
f1)
What is the difference between cleaning/ sanitisation/ sterilisation?
f2)
What methods of sterilisation are there?

f3)
What methods are used in this laboratory?
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THEORY ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

1. Knowledge of Microbiology

(ASSESSMENT Continued)

f4)
When do you sanitise / clean / sterilise the laboratory area / equipment?

f5)
What do you sanitise / clean/ sterilise in the laboratory area?

f6)
On completing sanitisation / cleaning/ sterilisation what should be done?

f7)
Why is water temperature important for sanitisation / cleaning?

f8)  How do you check that sanitisation / cleaning/ sterilisation has been effective?
g1)
List the disinfectant/ cleaning agents used in your laboratory?
h1)
Why do you use different disinfectants / sanitising/ cleaning agents?
h2)
When do you use different disinfectants / sanitising/ cleaning agents?
h3)
In facilities that manufacture aseptically, how is it ensured disinfectants / sanitising agents/ disinfectants are effective? (if applicable)
h4)
What agent dilution is required & why (if applicable)?

i1)
What is meant by bioburden and what is it testing for?

i2)
What is meant by sterility and what is testing for?

i3)
What is meant by endotoxin and what is it testing for?
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Guide to aspects to be covered in the assessment

a) Main Types of micro- organism are Bacteria, Viruses, Yeasts and Moulds. They are found everywhere- in the air, soil, people, water etc. The main bacteria types are Gram Positive Rods, Gram Positive Cocci, Gram Negative Rods, and Gram Negative Cocci.  The way they are differentiated is by performing gram stain. If a gram stain requires clarification further tests such as Spore stain, KOH test, hydrogen peroxide test etc. can be performed. The main factors that influence organism growth are heat, moisture and availability of suitable nutrients.

  Definition of the following terms:

Aerobic – Require oxygen to survive and multiply

Anaerobic – can only survive and multiply in the absence of oxygen

Mesophile – Organisms that survive and multiply in the mid range of 20 –45 degrees Celsius

Thermophiles  - Organisms that survive at greater than 55 degrees Celsius

. 
b) For types of agar used, refer to site procedures – examples – Tryptone Soya Agar /Broth, R2A, Fluid thyoglycollate broth, McConkey’s Agar, Rose Bengal Chloramphenicol agar, Pseudomonas agar, chocolate agar, blood agar etc.
 What agars are specifically used for, refer to site procedures – examples

TSA/ TSB – general purpose agar used to detect mesophiles

R2A – Low nutrient agar used to encourage growth of organisms that have adapted to a low nutrient environment e.g. water

Thyoglycollate broth – used to detect anaerobic organisms

McConkeys agar – used to detect enteric organisms

Rose Bengal chloramphenicol agar – used to detect yeasts and moulds

Pseudomonas Agar- Used to detect Pseudomonad and related spp.

Chocolate / Blood Agar – Enriched agar used to encourage growth of stressed organisms or potential human pathogens e.g. Staphylococcus / Streptococcus spp.

 To isolate following organism types:

	Yeasts and Moulds
	RBCA / SDA

	Pseudomonad spp
	Pseudomonas agar

	Enteric Organisms
	McConkey’s agar

	Anaerobic Organisms
	FTB, Blood agar (anaerobic chamber)

	Stressed/ slow growing organisms
	TSB/ Blood agar/ chocolate agar


c) In order to control micro – organism  -Disinfectants/ bacteriostasis agents/ sterilisation methods are used. Main reason for the control of Micro –organism growth is the prevention of sample/ product contamination

d)  Room classification means the control of the number of particles present in the environment. The main classifications are: Class A /100, Class B / 10,000,

Class C/ 100,000, Class D/ no equivalent. For classifications used in the company, refer to company procedures and REFER ALSO TO ENVIRONMENTAL MONITORING STANDARDS
e) For water type used either on site or in the laboratory, refer to in house procedures options may include 

Potable (tap) water, 

Purified Water/De-Ionised or Reverse Osmosis water (treatment to remove certain elements in potable water), water for injection.  

The differences between these water types are:

Potable water –Normal mains water- This is supplied by the local authorities and both its chemical and microbiological quality is well defined and strictly monitored by the supplier. It is chlorinated to prevent contamination with certain undesirable organisms and to inhibit growth of organisms present. It is used in general for drinking and hand washing.  Its use is not permitted in the formulation of products in the USA or in products to be sold in the USA. It may be used in the formulation of some product types notably infusions, oral liquids and tablets to be sold in other parts of the world and this will be specified in the relevant pharmacopeia 
Purified Water  – This is potable water that has gone through a further treatment on site to increase its chemical purity.   The method of treatment could be distillation; ion exchange, reverse osmosis or any other suitable method, which will ensure the water, meets a rigid specification for chemical purity. 

Purified water is used for washing and some reagent preparation in laboratories. It is also used throughout the rest of the site for washing of some equipment and the manufacture of products other than parenterals.  It is the most common water type used in a multi product pharmaceutical facility.
Water for injection – This is manufactured from purified water and is used in the preparation of parenteral products and the final rinsing of both components and product contact equipment used during manufacture. 

If the water type required is not available, do not use lower grade water and inform relevant bodies.

f) Cleaning is the removal of surface dirt/debris using water or water and detergent


Sanitisation is the use of a chemical agent to reduce microbial load

 on surfaces


Sterilisation is the killing of all microbes to ensure items/ areas are free from microbial contamination

 The main types of sterilisation are: Dry heat, Moist heat, Chemical, Irradiation,

Filtration.

For type used in the laboratory, refer to company procedures.

For when things are cleaned/ sanitised/ sterilised, refer to company procedures – typically pre/ post use and also as per schedule requirements e.g. major laboratory cleans may occur quarterly. For what is cleaned/ sanitised/ sterilised refer to company procedures. Post activity, appropriate documentation must be completed. Water temperature is critical when preparing sanitising / disinfectant agents. The effectiveness of the sanitising / disinfectant agent may be temperature dependent. If the water is too hot, it could be de activated.  In order to check the cleaning/ sanitising /sterilising programme is effective the Environmental monitoring programme is used as this allows the microbial load in the work area and environment to be assessed.
g) For disinfectant / cleaning agents used in the laboratory refer to company procedures

h) Different disinfectants/ cleaning agents/ sanitising agents are used to prevent microbial resistance.  Refer to the internal company procedure for a set rotation schedule.
For companies that aseptically process product, disinfectants are tested to check are they free of microbes and are they working, according to a set schedule. refer to company procedures
 For agent dilution requirements refer to the company procedures/ manufacturer’s instructions.  Inappropriate dilution can affect the effectiveness of the disinfectant/ sanitising agent.

i) Bioburden – This refers to the microbial load

 The test is checking for quantity of micro –organisms present at that stage of the process.
Sterility –This refers to the absence of microbes 

  The test is checking that there are no micro- organisms present.

It is critical that the samples tested are representative of the entire batch e.g. samples taken beginning, middle and end of final stage processing

Endotoxin: This is a lipopolysacharride, which is found in the outer membrane layer of the cell wall of Gram-negative bacteria.  It is released when the cell wall lyses(breaks down) and is of concern in pharmaceutical products as it can be toxic in high concentrations, cause a pyrogenic (fever inducing) effect and may have other effects such has blood coagulation and thrombosis, ultimately in immuno --compromised it could cause death.

The test is checking that the level of endotoxin present is below that harmful to the patient
PRACTICAL ASSESSMENT
MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

2 Aseptic Techniques
As a competent analyst you will: -

a) Understand what is meant by aseptic technique.

b) Identify activities in your work environment, which are performed aseptically.

c) Perform aseptic activities as per procedure.

d) Identify possible consequences of error.

ASSESSMENT 

a1)
What is meant by Aseptic Technique?

a2)
Why are aseptic procedures required?

a3)
What other factors can impact on aseptic procedures?

a4)
How is aseptic technique monitored?

a5)
What would be the effects of not following aseptic technique

b1)
What activities in this area are performed aseptically?

c1)
Observation of task

d1)
What happens/could happen  if procedures are not followed?

Guide to aspects to be covered in the assessment

a) Aseptic technique refers to specific procedures used to prevent unwanted organisms from contaminating a test item.  They are required to prevent unwanted organisms from contaminating test items/ product and in the laboratory to ensure that cultures of known organisms remain pure. Other factors that can impact on aseptic technique include the environment in which the activity is occurring
Aseptic technique is monitored by performing environmental monitoring activities such as settle plates, finger dab plates, air testing, personnel monitoring etc.

If aseptic techniques are not followed within the laboratory, there could be a number of potential consequences.

1. Samples could be contaminated

2. Pure cultures could be contaminated, this could lead to delays as they would need to be purified and verified pre- use.

3.  False positive test results could also occur which may result in significant oos (out of specification) result investigations and delays in product release.

b) For activities performed aseptically, refer to company specific procedures – typically all testing related laboratory activity, all activity in VLAFC.

c) Observe appropriate PPE worn, disinfectant spray/ wipes used as appropriate, area activity to be performed in is prepared correctly, all actions taken are slow, deliberate and mindful of the need to prevent contamination
d) If aseptic technique is not followed there is a risk of product contamination and ultimately a risk to the patient.
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PRACTICAL ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW
3. Use and Cleaning of Biological Safety Cabinets - VLAFC (Vertical laminar air flow Cabinet)
As a competent QC Analyst you will:

a) Understand the principles and purpose of biological safety cabinets (VLAFC) usage.

b) Identify activities in your work environment, which are performed within a biological safety cabinet (VLAFC). 
c) Set up and use biological safety cabinet (VLAFC) as per procedure.

d) Explain biological safety cabinet (VLAFC) cleaning requirements.

e)
Perform cleaning as per procedure

f)
Document activity as per procedure.

ASSESSMENT

a1)
What are the principles of biological safety cabinet (VLAFC) operation?

a2)
How is correct cabinet function verified? 

b1)
What activities in your work environment are performed within a biological safety cabinet?

c1)
When working aseptically within a biological safety cabinet what behaviour  is required? 
c2)
Why is control of behaviour important in a biological safety cabinet?

c3)
How is material and equipment transferred into the biological safety cabinet? 

c4)
Why is the transfer of equipment/ materials into a biological safety cabinet controlled?

c5)
Observation of task
d1)
What is the frequency of biological safety cabinet  cleaning?

d2)
When performing cleaning what factors need to be considered?

e1)
Observation of task

f1)
Observation of task
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Guide to aspects to be covered in the assessment

a) Biological safety cabinets play a significant role in the laboratory. These cabinets contain elaborate filtration systems, which control the quality of the air in the cabinet environment. This consists of a pre-filter to remove large particles and a high efficiency particulate air  (HEPA) filters which minimally removes 99.7% of 0.3-micron particles. The speed of airflow and direction of airflow will also affect the cabinet efficiency.  The basic function of a biological cabinet is to provide protection to both the operator and the environment from biological hazards.  Cabinets used in the pharmaceutical sector must meet the requirements of the relevant regulatory authorities. For the EU this is EN 12469: 2000, for the US Federal Standard 209E.  Depending on the countries the company supplies products to other international standards may also apply.

There are different classifications of safety cabinet depending on the type of work that will be performed in the unit and the level of protection required.

Refer to the table below.

All class I and II cabinets protect both the operator and the environment from exposure to biohazards and have a stream of inward air moving into the cabinet.  .   

The most commonly used cabinet type is a Class II cabinet, as this will also provide protection to the items within the cabinet.

 On class II cabinets air is taken in through air grills towards the front of the work surface nearest to the operator. None of the unfiltered inflow air infiltrates the actual working zone of the cabinet and therefore contamination of product samples is not a concern.

A feature unique to Class II cabinets is a vertical laminar (uni-directional) HEPA filtered air stream that descends downwards from the interior of the cabinet. This continually flushes the cabinet of air- borne contaminants and protects samples being handled within the cabinet from contamination. This is known as the down flow. Nearer to the level of the work surface the down flow splits with some air entering grilles towards the back of the cabinet, with the remainder taken in through grilles across the horizontal work surface of the cabinet nearest the operator.  All class II cabinets have a common air plenum from which a portion of air is exhausted from the cabinet after HEPA filtration. The remainder is HEPA filtered and re-circulated within the cabinet as the down flow. 

There are different types of class II cabinets available (refer to table below). 

The differences between the various types lie primarily with the percentage of air exhausted to that of air re- circulated from the common air plenum. In addition different types of class II cabinets have different types of exhaust. Some cabinets may exhaust directly back to the laboratory, whilst others may exhaust air through a dedicated ductwork system to the external environment.  Some Class II cabinets are not suitable for use where there may be a risk of exposure to chemical fumes.  Class II cabinets are suitable for work with agents assigned to biological safety levels 1, 2 and 3.

Biosafety Level Definitions

Level 1 – Practices, safety equipment and facilities are appropriate for working with defined and characterised strains of viable micro – organisms not known to cause disease in healthy adult humans. Work is generally conducted on open bench tops using standard microbiological practices and the laboratory is not necessarily separated from the general traffic patterns in the building.

Level 2 – Practices, safety equipment and facilities are appropriate for work done with a broad spectrum of indigenous moderate risk agents present in the community and associated with human disease in varying severity.  A class I or II safety cabinet is highly recommended 

Level 3 – Practices, safety equipment and facilities are appropriate for work done with indigenous or exotic agents with a potential for respiratory transmission, which may cause serious and potentially lethal infection.  A class I or II safety cabinet is required for work involving these agents and more emphasis is placed on primary and secondary barriers to protect personnel in the contiguous area, the community and the environment from exposure to potentially infectious aerosols.
Level 4 - Practices, safety equipment and facilities are appropriate for work done with dangerous and exotic agents which pose a high risk of life threatening disease for which there is no available vaccine or therapy.  A class III safety cabinet is required for work involving these agents and it must be placed in a controlled access laboratory, which is either in a separate building or a controlled area within a building.  Only highly trained specified staff should have access to the area.
Cabinet Types

	Classification
	Product Protection
	Operator Protection
	Environmental Protection
	For Use With

	Class I

Exhausts air back to the lab after HEPA filtration (optional exhaust collar available)
	Particulates – N

Chemical Vapours - N
	Particulates – Y

Chemical Vapours – N (unless fitted with a dedicated ductwork exhaust)
	Particulates – Y

Chemicals – Not to be used unless fitted with a dedicated ductwork exhaust system
	Biological safety agents 1, 2, 3

	Class II Type A

Exhausts air back to the lab after HEPA filtration (
	Particulates – Y

Chemical Vapours – N

(Unless fitted with activated carbon filters)
	Particulates – Y

Chemical Vapours - N
	Particulates – Y

Chemicals – Not for use unless fitted with activated carbon filters.
	Biological safety agents 1, 2, 3

	Class II Type B1

Must exhaust air to the environment after HEPA filtration through a dedicated ducting system
	Particulates – Y

Chemical Vapours – N

(Unless work is performed in directly exhausted area)
	Particulates – Y

Chemical Vapours - Y
	Particulates – Y

Protection from chemical vapours may be enhanced by a special treatment system
	Biological safety agents 1, 2, 3

	Class II Type B2

Must exhaust air to the environment after HEPA filtration through a dedicated ducting system
	Particulates – Y

Chemical Vapours - Y
	Particulates – Y

Chemical Vapours - Y
	Particulates – Y

Protection from chemical vapours may be enhanced by a special treatment system
	Biological safety agents 1, 2, 3

	Class II Type B3

Must exhaust air to the environment after HEPA filtration through a dedicated ducting system
	Particulates – Y

Chemical Vapours – N

 (Unless fitted with activated carbon filters)
	Particulates – Y

Chemical Vapours - Y
	Particulates – Y

Chemicals – Not for use unless fitted with activated carbon filters.
	Biological safety agents 1, 2, 3

	Class III

Exhausts air back to the lab after HEPA filtration (optional exhaust collar available)
	Particulates – Y

Chemical Vapours - Y
	Particulates – Y

Chemical Vapours – N (unless fitted with a dedicated ductwork exhaust)
	Particulates – Y

Chemicals – Not to be used unless fitted with a dedicated ductwork exhaust system
	Biological safety agents 1, 2, 3 and 4


For all cabinet types correct cabinet function is verified by validation of the cabinet, external calibration of the cabinet, checking of the HEPA filters by performing smoke testing on a periodic basis, washing of pre –filters, replacement of the pre filters and  HEPA filters on a periodic basis, refer to company procedures for frequency. 

b) For activities performed Refer to company procedures.

Typically for a class II cabinet all product testing activity – bioburden, kinetic LAL, sterility, growth promotion, testing WFI.

Class I cabinets are rarely used but may be for testing of purified water (DIW), gel clot LAL

c) When working aseptically within a biological safety cabinet you should use slow steady movements, no waving of arms, materials etc.  It is important to control behaviour because if airflow within the cabinet is disrupted, correct cabinet function cannot be assured. When transferring materials /equipment in, materials are typically sprayed with disinfectant agent/ wiped with a disinfectant cloth prior to transfer into the cabinet. Once inside, all items are left fully dry before use. Once items are inside the cabinet it is left equilibrate for a time (as specified in the company procedure) before use. This is to leave the disrupted airflow settle prior to use.  Transfer of materials/ equipment is controlled to prevent contamination of the cabinet environment
d) 
Refer to company procedures – typically minor clean pre and post use. Major 
cleans (cabinet strip down) are performed as per a set schedule. When performing cleaning appropriate disinfectant agents must be used and where applicable prepared correctly.  Where applicable, sterile water wipe down performed (to remove residues), cloths used correctly (rubbing action of cloth removes organisms from crevices in surface). Correct sequence of cleaning steps followed in instances where more than one agent is being used e.g. .may involve a detergent step, a sterile water step and a disinfectant step
.

e) Observe cabinet cleaned as per company procedure, key steps may include:

The obtaining of/ preparation of appropriate cleaning/ disinfectant agents 

Correct sequence followed on cleaning steps.

Cleaning performed from the top down (Avoiding cross contamination)

Appropriate PPE worn and paperwork completed correctly.
f) Paperwork completed as per company procedure typically – usage logs/ cleaning logs. Observe cabinet cleaned as per company procedure, key steps may include:

PRACTICAL ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

4.
 Refrigerator / Incubator Usage
a) Understand the principles and purpose of refrigerator / incubator usage.

b) Identify the location and temperature ranges of the refrigerators/ incubators in your laboratory. 
c) Understand the requirement for refrigerator / incubator calibration checks
d) Perform equipment calibration checks as per procedure
e) Set Up and use refrigerator / incubator as per procedure.

f) Explain refrigerator / incubator cleaning requirements.

g)
Perform cleaning as per procedure

h) Document activity as per procedure.

Assessment

a1)
What are the principles and purpose of refrigerator/ incubator usage?

b1)
Where are the incubators/ refrigerators located in your laboratory and what are their temperature ranges?

b2)
Why are different temperature ranges required?

c1)
How do you check/verify that the incubators/ refrigerators are in calibration?

c2)
Why do we need to ensure that the incubators/ refrigerators are calibrated correctly? 

c3)
How would you know if the temperature was outside the specified range?
c4)
What action is taken if temperature is outside specified range?

d1)
Observation of task

e1)
Observation of task

f1)
What is the frequency of cleaning

f2)
How do you know what cleaning is required?

g1)
Observation of task

           h1)
What documentation needs to be completed?

     h2)
Observation of task

Guide to aspects to be covered in the assessment

a) Refrigeration - Heat is a factor in microbial growth; refrigeration is a mechanism of controlled storage.  By keeping materials refrigerated i.e. stored at a temperature of between 2 – 8 degrees C the shelf life can be increased.

Incubation – Heat is a factor in microbial growth. By keeping test items (that

have been provided with sufficient nutrients and moisture) at a temperature

range sufficient to encourage growth of the organism types being checked for, for

a sufficient time period, any organisms present can be isolated.

b) Refer to company specific procedures for locations of incubators/ refrigerators.

Refrigerator ranges vary from 2 – 8 degrees C, optimum operation often 4 +/ - 2 degrees Celsius.

Depending on the size of the laboratory and activity in laboratory there maybe a range of incubators which could include: 20 –25 degrees C, 30 –35 degrees C, 37+/- 2 degrees C, 55 +/- 5 degrees C

Different temperature ranges are required as different organism types have different optimum growth temperature ranges.
Incubator temperature ranges differ for different organism types

20 –25 degrees C – Temperature range for isolation of yeasts/ moulds

30 –35 degrees C - Temperature range for isolation of mesophiles

37+/- 2 degrees C – Temperature range for organisms associated with the

human body e.g. Staphylococcus spp., Streptococcus spp.
55 +/- 5 degrees C – Temperature range for isolation of thermophiles.

Diagnostic tests may also need to be run at different temperatures ranges.
c) Verification of instrument calibration is carried out by checking either a thermometer/ thermostat or chart recorder versus the pre- defined specification


If incubators/ refrigerators are not calibrated correctly then they may not be functioning correctly which could put materials or products stored at risk of spoilage/ contamination, or for incubators it may invalidate tests that are being performed.

A Chart recorder / thermostat would indicate if the temperature was outside a specified range. These may be wired into a laboratory monitoring system or they may have independent alarms attached which if the piece of equipment was out of range for longer than a specified period would alarm to indicate there was a problem. 

 If the temperature was outside of range, the action required would depend on when it happened and the duration.

Depending on what items are in the refrigerator/ incubator, a deviation report may need to be raised, some testing may need to be repeated. Engineering may need to be called to investigate and repair the item if it is faulty so an engineering works request may be required.

d) .  HOW ARE CHECKS DONE?????????
e) Refer to company procedures – main things to consider items placed in appropriate locations, orientated correctly, usage logs complete.
f)  For cleaning requirements refer to internal company procedure.  it is likely there will be a cleaning schedule detailing major/ minor cleans required and when.
g) Refer to internal company procedure
h) Refer to company procedure – typically usage logs, cleaning logs, test paperwork
PRACTICAL ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

5. Streaking out   

As a competent analyst you will:

a) Understand the principles and purpose of streaking out plates.

b) Identify hazards and risks in preparation of the area and equipment 

c) Prepare area and equipment as per procedure

d) Streak plates as per procedure.

e) Post streaking, ensure plates are labelled appropriately and processed as per procedure (if applicable)

f) Identify common problems experienced during streaking of plates.

g) Document all activities and label all items as per procedure.
h) Clean area and equipment post use, as per procedure.
Assessment

a1)
What are the principles and purpose of streaking plates?

b1
What are the hazards and risks in preparation of the area and equipment?

c1
What area and equipment preparation is required?

d1
When streaking plates what are the key factors to consider?

d2)
Observation of task

e1)
What information needs to be recorded whilst processing the plates and where? 

e2)
What temperature are plates incubated at and for what time period?

e3)
Post incubation for the specified time period, what happens to the plates?

e4)
Observation of task
f1)
What common problems could you encounter during test preparation?

f2)
What actions would you take to rectify these problems?

g1)
What documentation needs to be completed at this stage of the operation?

g2)
Observation of task
h1)
What factors need to be considered in cleaning and tidying the area / equipment?

h2)
Observation of task
Guide to aspects to be covered in the assessment

a) Principle is that when a mixture of cells is transferred onto an agar surface and a sterile loop used to trace out a pattern thus thinning the original inoculum each cell develops into a separate colony. The purpose of streaking plates is to isolate separate distinct colonies. In instances where the original inoculum is known pure culture, the final result should be isolated colonies of that known pure culture. In instances where the original inoculum is unknown the streak plates will allow for identification of whether or not the culture is pure (different organisms display different colony morphology)
b) Reference to MSDS for materials being used & in-house safety procedures re handling / containment of biological material etc.

c) 
Area clean and disinfected, Bunsen burner, metal inoculating loops or sterile plastic loops, appropriate agar plates located.

d) 
Appropriate agar type used, agar not expired, care taken not to apply too much pressure when streaking and rip agar. When using hot loops, allow loops to cool slightly before touching agar surface so as not to melt it.
e) Correct information recorded on plates, plates sealed, incubated correctly   (inverted position), appropriate incubation temperature, correct duration, incubator log complete. Post correct incubation period plates are removed assessed for presence of required single colonies and purity of culture

f) Plates not labelled correctly, plates incubated at incorrect temperature, culture not pure, plates cracked/ dropped or accidentally exposed
g) Documents requiring completion may include incubator logs, testing logs etc.

h)  Refer to company specific procedures. Things covered may include:  Original sample plates should be sealed and stored appropriately, materials used disposed of appropriately, area cleaned and disinfected as per procedure.
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PRACTICAL ASSESSMENT

MICROBIOLOGY CORE SKILLS– CANDIDATE TO VIEW

7. Use Of Microscope

As a competent QC Analyst you will:

a) Understand the principles and purpose of microscope usage.

b) Identify and explain the function of the microscope components.

c) Explain the operation of the microscope.

d) Understand the key factors in the preparation of slides for analysis

e) Set up and use the microscope as per procedure

f) Identify common problems that may occur during microscope usage.

Assessment

a1)
What are the principles of microscope usage?

a2)
Why is the microscope used?

b1)
What are the main component parts of the microscope?

b3)
What is the magnifying power of the lens on microscope used in your laboratory?

c1)
Briefly explain the operation of the microscope.

d1)
What are the key factors to consider when preparing slides for analysis?

e1)
Observation of task

e2)
What types of analysis are performed in your lab using a microscope?

e3)
Why is immersion oil used?

f1)
What common problems may occur whilst using the microscope?

f2)
What action would you take to rectify these problems?
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Guide to aspects to be covered in the assessment

a) The principles of microscope usage are that the magnifying lens system of the instrument, when placed between the subject being examined and the naked eye greatly increases how near to the eye the objects within the microscopic field appear (i.e.. It magnifies them). This is assisted by 2 other factors. The degree of contrast between the object being studied and its background is important, as is the resolution of the microscope.  The microscope must contain sufficient resolving power (i.e. have strong enough lens) to enable objects to be seen separately and clearly The microscope is used because most cell types are too small to be detected unaided by the human eye.

b) The main component parts of the microscope are ocular (eyepiece) lenses, objective lenses, stage, condenser, focus controls (coarse, fine and condenser), built in light source. For magnifying power of the microscope used in site laboratory, refer to on site microscopic procedures, typically there are 3 magnifications x 10, x25, x100.

c) When using microscope, switch on light source, place slide on stand, start with lowest magnification lens, and swing round to highest magnification, put on immersion oil, use coarse focus to dip the lens into the oil, care taken not to crack the slide, and bring the image into focus as much as possible, then using the fine focus to increase image clarity. When does immersion oil go on, lowest magnification or highest?
d) Key factors to consider when preparing slides for analysis include: Slides are correctly prepared, sufficient cfu used to enable single cell study, slides dried, lens cover used on slide, immersion oil used.

e)  Key observation points as per c above. 

 Types of activity microscope used for varies – mainly analysis of gram staining, could also analyse spore stains, do motility, check particulate matter, cell morphology etc. When using the microscope immersion oil is used to increase the resolution of the item being studied

f) Common problems could include: 1. Difficulty focusing microscope, 2.  Test item too dense to be magnified, 3. Light source not working

 Actions to rectify could include: 1. Clean lenses, re- try; seek assistance from other laboratory personnel,

2.  Discard test slides and prepare new test slides,

3.   In relation to the light source check the obvious, plug switched on at source, lens cap removed, light bulb may need replacing, if so follow company procedure to do so.
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