Protocol to measure EPR spectra of TEMPO as a function of the addition of ascorbic acid.

Physical principle: EPR measures the resonance signal given by the electronic spin of
unpaired electrons. In this experiment, the organic radical TEMPO gives an EPR signal, which
can be quantified as function of the amount of added ascorbic acid (which is thought to
reduce the radical).

Experimental design: carry out a series of EPR measurements on samples with progressively
more ascorbic acid.

The experiment will use a Bruker EMX nano EPR spectrometer. Samples are held in quartz
EPR tubes, of 3 mm outside diameter, with a sample volume of 30 pl.

Basic information:
M(TEMPO)= 156.25 g/mol, M(ascorbic acid)= 176.124 g/mol, p(D20)=1.11 g/cm3

Step 1:
Preparation of a ~2.5mM solution of TEMPO in H,O:
Weigh about 40 mg of TEMPO, dissolve in about 1 mL of deionised H,O0 then dilute to 10 mL
in a volumetric flask. Then take 1 mL, dilute to 10 mL again. The exact concentration of the
resulting solution is

mr 1

Cr = M_TV X To = 0.064 mT(mI\/I)

Preparation of a ~25mM solution of ascorbic acid:
Weigh about 44 mg of ascorbic acid, dissolve in about 1 mL of H,0 then dilute to 10 mLin a
volumetric flask.

my

CA=1y = 0.57 my(mM)

Step 2:
EPR Measurement
Add about 40 pL of TEMPO solution to the EPR tube to add 1 pumol TEMPO to the sample.

Measure the EPR field sweep spectrum of this sample. Adjust the sweep rate, the magnetic
field position and the microwave power, under supervision from the TA.

Step 3: EPR Titration

Add approximately 0.4 pL ascorbic acid solution using a micropipette, and record an EPR
spectrum. Continue to add aliquots of ascorbic acid in 9 steps and record EPR spectrum at
each step until 2.2 equivalents of ascorbic acid have been added (corresponding to a 2.2 x
excess).
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Step 4. Recover the data in a format that can be used for further processing and analysis.

Step 5. Tidy up, clean any glassware used. Dispose of any waste materials. Leave the

spectrometer in standby.

Identification of Hazards: Ascorbic acid presents no significant hazard. TEMPO is corrosive:
wear protective gloves (see screenshot of MSDS). Cutting risk when handling quartz EPR

tube.
Pictogram

Signal Word

Hazard statement(s)
H314
H412

Precautionary statement(s)
P260

P273

P280

P303 + P361 + P353

P304 + P340 + P310

P305 + P351 + P338

Relevant references:

Danger

Causes severe skin burns and eye damage.
Harmful to aquatic life with long lasting effects.

Do not breathe dust.

Avoid release to the environment.

Wear protective gloves/ protective clothing/ eye protection/ face
protection.

IF ON SKIN (or hair): Take off immediately all contaminated
clothing. Rinse skin with water.

IF INHALED: Remove person to fresh air and keep comfortable
for breathing. Immediately call a POISON CENTER/ doctor.

IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing.

“Electron Paramagnetic Resonance: A Practitioner's Toolkit,” M. Brustolon, E. Giamello, Eds,

John Wiley & Sons, 2008.




