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1. Introduction

This manual provides general instructions for working in the NCCR Laboratories. However, it does not replace / supercede Institute’s or Departmental working guidelines. You must be aware of these. 

If in doubt about any matter pertaining to health and safety or laboratory procedures, please discuss this with the Laboratory in charge  or the Departmental head.

2. Recording / Storage of Scientific Data
All data is to be directly entered in pen (NOT pencil) and in English in a bound, hardcover notebook provided by the centre. Loose sheets of paper should not be used. The date of the experiment should also be recorded for intellectual property reasons. 

The contents of the laboratory book should be of sufficient detail to allow any reasonably trained scientist to reproduce the results. Lab books should:

1. be clearly marked with your name.

2. be stored in a safe place.

Upon leaving the group, lab books should be returned to Centre for archiving.

It is also vital that you keep a backup of all your data. This may be done using the group’s portable hard drive or using another method of your choosing. It is strongly recommended that you keep a separate backup stored well away from your office, to preserve data in the event of theft or fire.

3. Lab Attire
As with all chemical laboratories, there are very strict rules about what needs to be worn in a laboratory. You should not enter the laboratories without:

1. Safety glasses

2. Covered shoes (i.e. not sandals or thongs)

3.   Covered limbs 

Safety glasses will be provided by the centre, but you will need to supply your own covered shoes. Wearing these items is not negotiable – if your safety glasses are uncomfortable or old and scratched, please order a new pair. 

When conducting lab work, you should wear a lab coat. This will be provided by the centre. If you are a Research Project student you will be expected to provide your own lab coat. 

Gloves should be worn while handling chemicals. When working with organic solvents (such as tetrahydrofuran, dimethylformamide or toluene), be sure to determine what type of gloves are suitable. For instance, latex gloves are not suitable for use with dimethylformamide – you would need different gloves for working with this material. To help a poster will be provided in the instrument lab.
Some materials in the laboratory are especially hazardous. You should become aware of this by:

1. Completing a chemical assessment for everything you use (see Section 6).

2. Reading the MSDS for everything that you use (see Section 4). 

If the chemical you are working with is particularly dangerous, explore alternative chemicals which are safer to use. If no alternative can be found, make sure you have all the necessary safety equipment before you use the chemical. Additional safety apparatus can be ordered if required - please purchase it.

To prevent chemicals being carried around the department on your coat, always remove your lab coat when leaving the laboratories. Similarly, always remove your gloves before opening doors. This will avoid contamination of door handles with dangerous goods.
4. Labeling

All samples / vials / bottles need to be properly labeled. On the label, you need to include the following information:

1. The full chemical name (abbreviations and chemical symbols are NOT acceptable). For instance you should write “Sodium Chloride” and not “NaCl”, and “Polyethyleneimine”, not “PEI”.

2. The concentration

3. The date you prepared the solution / compound.

4. The recommended disposal date.

5. Your name.

6. The relevant Dangerous Goods information (i.e. the class), and a class sticker if required.

If you have a large number of solutions in sample vials or centrifuge tubes, it is acceptable to put them in a box which is clearly labeled with the relevant information. 

Please note that if you use a pre-labeled wash bottle (e. g. the orange ethanol bottles or red acetone bottles), you should not put any other material in them. That is, it is not acceptable to put toluene in an acetone bottle. These bottles are reserved for the designated substances. Similarly, before using a bottle for something else, you must remove all traces of old labels. This will avoid confusion about the contents of the bottles in the laboratory.

5. Material Safety Data Sheets (M.S.D.S)

Material Satety Data Sheets contain useful information on the physical properties of chemicals as well as important safety information. A folder with M.S.D.S. covering all chemicals used in the labs has to be located in each lab. An M.S.D.S must be obtained for all new chemicals received and filed in the folder in the lab where the chemical will be used. A useful site for obtaining M.S.D.S is the Sigma-Aldrich website (www.sigmaaldrich.com).
6. Risk Assessments

A risk assessment must be carried out on all laboratory procedures to be undertaken. This is to assess the hazards of the procedure before any work commences.  Three copies of the completed form are needed: one for your records, one for the Departmental Safety Officer and another must be filed in the assessments folder in the lab where the work will be carried out if you want this practice to be followed

7. Chemical Assessments

A chemical assessment form must be completed for all chemicals in the laboratories. You should complete the chemical assessment for a new chemical when you order it, as designated on the chemical order form.  Chemical assessments must be signed, photocopied and filed as described above in the section entitled “Risk Assessments”.

8. After Hours Work

Some experiments may require you to work out of normal working hours. For your safety, if working after hours, please ensure that you have completed an out of hours form.

1. Contact security or any other responsible person  when you start work and advise them of your location.. You must contact security again when you have completed your work and inform them that you are leaving the building.

2. Inform another person in the building, preferably located on the same floor, that you are present and where you will be working.  When you have finished, inform the same person that you are leaving the building. High risk laboratory work is not to be carried out after hours, e.g. working with hydrofluoric acid. Use your risk assessment to determine high risk activities.

Research Project students must be supervised at all times and can only work after hours in the presence of their supervisor. Any experiments running overnight, including overnight mixing, must be made known.

9. Laboratory Doors

Laboratory doors must be kept closed at all times. If the lab is empty, the door must be locked to prevent intruders from entering. In addition, laboratory doors must not be handled with gloves on or opened using elbows while carrying chemicals or other materials. As we have more labs and often work from lab to lab, the process of locking doors and taking off gloves can be troublesome but with proper preparation and commonsense (e.g. by using trays or baskets to place your materials in) this can be overcome. 

10. Fire Extinguishers

All labs are equipped with fire extinguishers. These are dry chemical extinguishers and are used for extinguishing paper, wood, textile, oil, liquid and electrical fires. 

11. Emergency Electrical Shutdown
Each laboratory has to be equipped with an emergency electrical lamps.  In the event of an electrical emergency (electrocution or fire) proper action has to be put in place.
12. Spill Kits

Spill kits consisting of adsorbent material have to be  located on the shelf near the door of each lab. In an event of a spill:

1. Apply the material on the liquid spillage.

2. When the spill has been soaked up, place the used material back in the bucket.

3. Disposal is via the normal disposal procedures. 

4.  Reorder the spill kit.

Spills are not to be washed down the floor drain or sinks!

13. Eye Wash Station and Safety Shower

There is an eye wash station and a safety shower that will be formed in one of the rest rooms this bath room should be kept neat and used for this purpose only it should not be used as toilet. Similarly, if a large amount of chemical is spilled on yourself, remove clothing immediately and pull the lever to activate the safety shower. In both cases, you should seek medical attention immediately. In any case, you should always wear personal protective equipment such as appropriate safety goggles and a lab coat while in the laboratory.

14. Emergency Numbers

All laboratories must list contact phone numbers. 

The emergency numbers are also above the first aid boxes in Lab.

15. Emergency Evacuation Procedure

When a fire bell or alarm sounds, evacuate the labs immediately and proceed to the designated assembly point by following the exit signs. 

16. First Aid and Accident Reporting

First aid boxes are to be located in each laboratory, on the shelf near the door. The names and contact numbers of first aiders are listed on the boxes. In an event of an injury, contact a first-aider immediately.    If you use anything from the first aid box, eg. a band-aid, you must fill in the notebook in the first aid box so that stocks may be replaced. 

All accidents and near misses must be reported!.
17. Lab Cleanliness

Periodically, we tidy the laboratory as a group. Unlike some other labs, we do not have a set Friday afternoon clean up. Rather, public sections of the laboratory are to be allotted to individuals and it is your responsibility to ensure that this section of the laboratory is clean. For instance, one group member might have to clean the Fume Cupboards in Lab  and another might have to clean the sink in Lab. We rotate these allotments so everyone gets a turn with the messier areas.  In particular, please pay attention to the following:

1. There are no “mystery solutions” in incorrectly labeled bottles.

2. Paper towel, tissue, sample pans, vials, centrifuge tubes, cuvettes etc are not left lying around.

3. The bench is wiped clean.

Group members are also responsible for their own bench space and cupboards. Please note that the labeling rules apply to everything on your bench and in your cupboard, not just bottles in the public areas. 

Please note that when cleaning the lab anything possibly hazardous should be handled with the utmost care. 

18. Waste Disposal
In the this group, we have nine main types of waste:

1. Water Soluble Organic: Organic materials which are soluble in water, such as ethanol, acetone, MEK and THF.

2. Water Insoluble Organic: Organic materials which are insoluble, such as diethyl ether, toluene and xylene.

3. Chlorinated: Organic molecules which have a Cl atom in the structure, such as chloroform, dichloromethane, chlorobenzene and benzyl chloride.

4. Polyelectrolyte waste: Solutions which contain polymer materials, such as waste polyelectrolyte solutions, particle rinsings.

5. Acidic Aqueous: Piranha solution (70:30 sulfuric acid (70%) : hydrogen peroxide (30%)), hydrochloric acid, sulfuric acid etc.

6. Basic Aqueous: Ammonia, sodium hydroxide, potassium hydroxide, RCA solution etc.

7. Glass Waste: Microscope slides, broken glassware, glass pipettes. NOTE: Glass should be rinsed before putting in the glass waste.

8. Solid Waste: Filter papers, chemicals, etc. NOTE: You should make a note of what goes into the solid waste containers.

9. Sharps: Needles. NOTE: Glass should NOT be put in the sharps container.

For all others, a customized label will need to be prepared. This will need to include:

1. Contents of the waste;

2. Date the waste bottle was prepared;

3. Who prepared the waste bottle;

4. Dangerous Goods class of the waste; and

5. The relevant DG class stickers (Flammable, Corrosive, Toxic etc)

Obviously, some waste will not fit in to the above categories. For instance, Oxidizing Agent these waste needs to be kept separately. If you are in doubt about waste disposal, please ask someone in the group. Don’t just put it down the sink!

Waste bottles stored in the fume cupboard or on a bench near a drain need to be stored in a spill tray. Full waste bottles are removed every three weeks. 
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Common things we needed for all the labs and buildings

1. Fire alarms, extinguisher (dry chemical), sand buckets and fire protecting cloth.

2.  Emergency electrical shut down

3. Eye wash, safety shower.

4. Safety posters in all the labs, buildings

5. First aid box

6. MSDS sheets in all the labs 

7. Emergency exits.

8. Chemical disposal vessels

9. Spill kits

Safety training

1. Students and faculties should attend the safety training program.

2. Everybody should get the fire training.

Other things

1. Should have safety inspection team

2. Should review the safety issues once in four months.

3. Each lab can have one safety officer (Masters/Phd student)

4. Chemical waste collection can be organized once in two/three months.

