PROTOCOLS

PNIPA Synthesis

1. Measure the required weights and volumes of the reactants necessary
2. Add the NIPA, APS (1.91%) and MBA (1.15%) to 7 ml of distilled water in a test tube.
	Compound
	       PNIPA
	        AAm1
	             BMA2

	Gel Code
	Mass (g)
	Mol %3
	Mass (g)
	Mol %3
	Volume (mL)
	Mol %3

	A1
	0.7776
	100
	-
	-
	-
	-

	B1
	0.7387
	95
	0.0244
	5
	-
	-

	B2
	0.6998
	90
	0.0488
	10
	-
	-

	B3
	0.6610
	85
	0.0733
	15
	-
	-

	C1
	0.7387
	95
	-
	-
	0.055
	5

	C2
	0.6998
	90
	-
	-
	0.109
	10


1AAm is a hydrophilic compound

2BMA is a hydrophobic compound

3The Mol% was based on the amount of NIPA monomer in the pure PNIPA gel

3. Purge the system of air (oxygen) using nitrogen, sonication or any other possible method.
a. Make sure to keep the system closed during this period.
b. Put the solution mixture in an ice bath.
c. While this is on-going, make a special pipette that can act as cylindrical mold for the liquid PNIPA before it will solidify.
4.  Then add the TEMED (5.82 mol%).
5. Shake the mixture vigorously for about 30 seconds.
6. Pour the solution in the special pipette and allow to solidify.
7. Place in a conical flask containing water at room temperature and leave for at least 4-6 hours.
8. Take the samples out and cut into pieces. Allow to dry at about 60oC under vacuum (-20 in Hg) for about 2 days.
Prepare the rhodamine ink solution

1. Make standard solutions of the rhodamine dye and create a standard curve.
a. Measure using UV-VIS Spectrophotometer
b. Rhodamine can be observed at 550 nm.
Characterization of the PNIPA

1. Perform DSC to obtain the transition temperatures of the samples
2. Take optical images of the dried gel samples.
3. Take SEM images of the samples
4. Load the dried samples in rhodamine dye and observe the decrease at elevated temperatures.
Creating the Device

1. Make PDMS 
2. Wound the copper wires around the plastic insulator and put in bottom mold.
3. Cut wires that would serve as channels and place in top mold.
4. Pour the PDMS solution in the molds.
5. Allow curing for about 12 hours at room temperature.
6. Gently, remove the PDMS from the molds.
7. Place the rhodamine-loaded dye in the bottom enclosure.
8. Close the bottom with the top PDMS using some curing agent.
9. Use the clamp to keep them in place and leave for 2-3 days.
Swelling of the Gels

1. Immerse dry gels of the polymers in water at room temperature and allow to swell to equilibrium for 24 hours.

2. Calculate the swelling ratio by dividing the swollen weight with the dried weight.

a. Use scales to do this

b. It usually works to use filter paper to dry off any liquid from the gels.

c. Do all measurements in triplicates, at least.
3. In another test, measure the increase in swelling over time for about 6-12 hours.

4. In yet another test, put the swollen gels in water at different temperatures (37-43) and measure the weights with time to understand the de-swelling processes.
Fluid Release Study From Gels

1. Prepare the gels of different configurations.

2. Place them in a vacuum oven for 72 hours until fully dried.

3. Soak the dry gels in dye or drug at a specific temperature (37, 41, 43, 45oC) over 5 days to swell to equilibrium volumes.

4. Put loaded gels in 3ml of distilled water at same temperature as soaking dyes or drugs.

5. Measure the absorbance of release solution periodically at 550nm for rhodamine dye.

6. Calculate the concentrations of the solutions using a prior linear calibration.

7. Fit the concentration profiles into appropriate models to determine the diffusion coefficients and permeabilities. 

Fluid Release Study From the Device

1. Measure the release from the device
2. If devices with different diffusion lengths were created, obtain a relationship between length of channels and time. What mechanism is this?
PROTOCOLS

Clonogenic Assays and Cancer Death Counting

1. Grow cancer cells to about 60% confluence.

2. Count the cells before heat or drug treatment.

3. Using a PID controller, input voltage across the device for 45 minutes, followed by 12-hour incubation. This releases the drug while applying passive heating on the cells.

4. Repeat for 5, 10 or 20 cycles. 

5. Add medium to replace the evaporating medium every 24 hours.

6. Count the number of cells at the end of experiment.

CLONOGENIC ASSAY: CYTOTOXICITY ASSAY BASED ON COLONY FORMATION

1. Trypsinize a subconfluent monolayer culture and collect cells in growth medium containing serum. 

2. Centrifuge the suspension (200g, 5min) to pellet cells.

3.  Re-suspend in growth medium and count cells. 

4. Dilute cells to a density of 1000 cells/ mL. 

5. Label Petri dishes (6 cm) allowing three per treatment and add 1 mL of cell suspension to each dish. 

6. Add 3 mL of medium to the dishes and place in a plastic box. 

7. Incubate in a humidified atmosphere at 37°C for 4 h to allow cells to adhere.

8. Prepare a range of concentrations of the cytotoxic drug in growth medium. 

The drug is diluted fivefold when added to the Petri dishes so these solutions should be prepared at five times the required final concentration.

9. Add 1 mL of the drug solution to the 4 mL of medium in each of the three Petri dishes.

10. Incubate for 10 days in a humidified atmosphere at 37°C.

11. Fix and stain the colonies and evaluate as for the standard clonogenic assay.

