Technician Guide

Apparatus  Required 

Petri dishes with lids
Some Blu-tack

Black card

Scissors

Split pin paper fasteners

Double sided sellotape

A packet of “Sellotape Sticky Fixers” (77p for a pack of 56 – these are halved lengthways)

A protractor and a pair of compasses

UV sensitive beads

A bottle of moisturiser cream

A bottle of high SPF suntan lotion (e.g. 35 or 50)

A bottle of low SPF suntan lotion (e.g. 8 or 10)

Different coloured plastic strips cut from lemonade bottles or medicine bottles (green, brown, blue, clear etc.  These are 1.5 cm wide and 3.0 cm in height.  It is useful if one of the plastics is from a medicine or vitamins bottle)

Strips of fabric (e.g. thick white cotton, thick black cotton and thin cotton – 

These are 1.5 cm wide and 3.0 cm in height.)
Sheets of clear acetate used for laminating pouches (run these through the laminator to obtain double thickness clear acetate)

Insulating tape

Stop watch

A ruler and pencil

A craft knife or scalpel

Optional:
UV lamp
Old suntan lotion (same SPF as one used in main experiment)

A bottle of old suntan lotion of the same SPF as one of the others used
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To prepare the dishes:

1. Use the pair of compasses to draw three (3) circles the size of the petri dish lid on a sheet of black card (or you could place the lid on the card and draw round it).  Our circles had a diameter of 9.2 cm.

2. Use the protractor to mark off the horizontal and vertical axes through the centre of one of the circles and draw these in lightly using the pencil





3. Using the ruler, mark off 3 cm either side of the centre axis, and on the vertical axis 0.5 cm above it, 3 cm above it and 2.5 cm below it.

4. Use these marks to draw a box using the protractor and ruler.
5. Cut this rectangle out of the card.


6. Place this circle with the cut-out over a second piece of card and mark off where the rectangle fits over it.  Lightly draw this rectangle on the second card.

7. Mark off  this rectangle into 4 equal sized pieces 1.5 cm wide.
8. Place this second piece of card inside the petri dish base.
9. Cut strips of card wide enough to cover the sides of the dish. 

Ours were 1.3 cm wide.

10. Use some double sided tape to stick a strip of this card round the inside of the base.  

11. If there are any gaps between the circle on the base and the side strips, cover these with pieces of black insulating tape.

12. Remove the backing paper from 4 of the “Sellotape Sticky Fixers” you cut in half, and place one in the centre of each of the four marked off areas in the rectangle on the base of the card.

13. Take 3 more strips of card 1.3 cm wide.  These are to be fixed between the “Sticky Fixers” to separate the 4 areas of the rectangle so must be slightly longer than the 9.2 cm diameter of the dish.  Bend over the extra at both ends and fix to the sides of the dish with double sided sticky tape.

14. Stick 3 beads on each of the “Sticky Fixers” 
on the base which should now look like this:

15. Now take the first piece of card with the cut-out rectangle and place it exactly over the third piece of card.  Find the mark 2.5cm down from the centre and pierce a hole at this point through both pieces of card.

16. Turn the cards over and use a split pin paper fastener to join both pieces of card together, piercing the cards from the uncut third piece. Place some sellotape over the bent out split ends of the pin.
17. Place two pieces of double sided sticky tape on the lid of the dish and position the second piece of card with the rectangle cut-out directly over it so the lid is completely covered.

18. Place two small pieces of blu-tack on the underside of the lid either side of the rectangular opening. 

19. Place the lid on the dish and check that the cut-out is over the 4 lines of beads.  Swivel the top to close the opening in the card and to keep the beads in the dark.

To prepare the acetates:

1. Cut rectangles from the laminated pouches (which you have already passed through the laminator).  These should be 7.0 cm wide and 3.5 cm high so they will rest over the beads.

2. Take the insulating tape and use the scalpel or craft knife to cut some of this lengthways into 4 pieces of equal width. 



3. Cut these lengths to the correct sizes 

and place them over the extra 0.5 cm

 margin on the acetate like so:

4. Now cut 3 more strips and stick them on the acetate like this to divide it
into 4 equal sections.

5. It will be necessary to cut off the top corners of the acetates to allow them to lie flat under the petri dish lid.

6. This acetate can be pre-loaded with suntan lotions if desired – see separate sheet called “Preparation of the acetates”.

7. The acetates with the plastics and cloth should be pre-prepared.

These are made up as follows:

The first section is left blank as a control.  Place 3 pieces of the plastics or cloth over an acetate rectangle and hold them in place with insulating tape.  The tape across the top and bottom can be folded over the back. e.g.


Apparatus Required for each group:
1 prepared petri dish with the UV sensitive beads

1 acetate rectangle for the suntan lotions experiment

(A card, a spatula  and small quantities of 2 suntan lotions and a moisturiser will be needed if the acetate is not pre-prepared.  These can be given on a tile)

1 stopwatch


Optional:
1 UV lamp

1 retort stand, boss head and clamp

Pre-prepared acetates of plastics and cloth

UV beads are available from various sources.
e.g. MUTR and Timstar.

For colours, pack quantities and prices for MUTR see the drop down menu at:
http://www.mutr.co.uk/product_info.php?cPath=418_465&products_id=3505
e.g.     233-061 – 10 of each colour (£2.95 ex VAT)          

233-061A – 100 purple (£4.50 ex VAT)          
Timstar :  See catalogue or on-line

HU72555 80Pk mixed £7.33 + VAT
Teacher Guide

This  activity can be used to help teach the E.O. 

“I have carried out research into novel materials and can begin to explain the scientific basis of their properties and discuss the possible impacts they may have on society.  SCN 4-16a”

This activity uses beads which change colour on exposure to UV radiation to investigate how good sun creams are at blocking the UV.  There is also scope to investigate just how good materials in clothes are at protecting people from the effects of UV and how the colour of plastics in pill bottles may help protect the drug they contain from changes in it caused by UV.
It is for the teacher to decide whether the class is to be given the suntan lotions already pre-loaded or whether they are to spread the thin films themselves.

An instruction sheet is provided for the latter case.
The pupil sheets are written and laid out in such a way that the teacher can decide after the suntan lotions experiment whether or not to investigate the other 2 factors.  One or both can simply not be printed without detriment to the first experiment.

There are two versions of the experiment given.

1. The first uses natural sunlight to colour the beads.

If this is the version used, ensure the beads are covered up and the dish taken back inside before the beads are examined.  Examining them outside will quickly lead to all sets becoming totally coloured.

2. However, if the weather is inclement, the alternative sheets can be used.  These use a UV lamp to colour the beads.

Please ensure pupils are aware of the dangers of looking directly at a UV source. For this reason it is recommended that the lamp be clamped facing down onto the dish of beads. 
It is not necessary for all 4 sets of beads to each be given a different score rating.  The moisturizer cream has little effect on stopping UV and pupils may wish to give it a score of 4 ticks just like the control.
An extension for the suntan lotions could be to see if the age of the cream makes a difference.  Again, a sheet is given for this.
The ability of plastics to block UV varies with the colour of the plastic.

An extension of this could be to look at different types of plastic to see if this has any effect.
The ability of cloth makes a difference to its ability to block UV.

Thick white cotton and thick black cotton show little difference but they are better at blocking UV than thin cotton.
An extension of this could be to look at different types of material to see if this has any effect.
Teachers carrying out this experiment must complete a Risk Assessment for it. 
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