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1. Abstract

Wellbutrin SR is an antidepressant of aminoketon class and it is also called Bupropion hydrochloride. We are interested in this drug’s photodecomposition because it may have long time adverse effect to the environment. I prepared this drug solution and collected East Gemini Lake’s water and buffered e-pure water to dilute the drug solution, then put them outside the building using nature sunlight to see what happened. It was determined that Wellbutrin SR photocomposed by direct photolysis, also their photodecomposition may have a pH dependency. 

2. Introduction
Pharmaceuticals and personal care products (PPCPs) are an emerging class of aquatic contaminants that have been increasingly detected in filed samples, primarily in and more recently, the United States. [1] The main concern regarding PPCPs as pollutants is that their biological activity will lead to adverse effects on aquatic ecosystems. The ecological impact of PPCPs is presently uncertain, in part because the environmental persistence of nearly all of these compounds is not known. There are several indications that photochemical degradation may be a central factor in determining the environmental fate of PPCPs. Many of these compounds, including Wellbutrin SR, feature aromatic rings, heteroatoms, and other functional groups that can either absorb solar radiation or react with photogenerated transient species in nature waters. [2] 

Wellbutrin SR is white and soluble in water. The manufacture of Wellbutrin SR, GlaxoSmithKline, cites the fact that this antidepressant drug is dangerous for the environment because it is very toxic to aquatic organisms and may cause long-time adverse effects in the aquatic environment. Appropriate precautions are necessary in order to limit release of the compound into the environment because it is proven to be toxic to algae, Daphnid, and fish. Also, the MSDS information on Wellbutrin SR discloses that the drug contains an active pharmaceutical ingredient that has been shown to be chemically unstable in water when exposed to light; therefore, aqueous photolysis may be a significant depletion mechanism. [3] 
I put the Wellbutrin SR in different conditions, and wanted to observe the different photodecomposition rate.
3. Experimental Procedure
3.1. Sample Preparation
There are two Wellbutrin SR samples were being used, one is bottle drug (powder), the other is tablet. First of all, weighed 0.2983g bottle drug and put them in 100ml volumetric flask, then dissolved them with E-pure water .The concentration of the solution is 10.8mM. 3 tablets were placed in another 100ml volumetric flask and filled with 20ml acetonitrile  and used the ultrasonicator to help dissolve .At last ,dissolve them to 100ml with E-pure water. Use the centrifugal filter(set 17rpm) to filterate the tablet Wellbutrin SR solution 30min .The concentration of  tablet solution is 10.86Mm.Those solution were saved in  amber bottle to make sure no photodecomposition occurred while sitting on the shelf. The PNA-PYR actinometer and PNAP-PYR actinometer are avariable-quantum-yield actinometers that are useful for sunlight experiments. (PNA is p-nitroanisole, PNAP is p-nitroacetophenone and PYR is pyridine). The PNA-PYR has a half-life that ranges from 15min to 4h in bright summer sunlight and the PNAP-PYR has a much larger range of half-lives than PNA-PYR actinometer. According to papers, my drug has a half-live from about 5 hours to 24 hours in different conditions, so I chose PNAP-PYR actinometer. A stock solution of PNAP was also  made. 0.0161 g of PNAP was dissolved in 5ml acetonitrile and filled up in 10ml volumetric flask with E-pure water. 1 ml of this solution plus 8.54 ml  of  pyridine (suppose my drug has a half- live of  about 8 hours, so calculated the concentration and volume of the pyridine) at 20° C were added to 1 L volumetric flask. The volumetric flask was filled with E-pure water to give 1 L of solution and was shaken vigorously to ensure homogeneity. The concentration of the PNAP is 0.00001M and the PYR is 0.106M.
3.2. Photolysis Preparation Setup

Pipetted 1ml of stock bottle drug solution (10.8mM), 20ml of buffer (PH 3, PH 5, PH 9 separately) and filled with E-pure water to 100ml in the volumetric flask. Then pipetted 1ml of stock bottle drug solution (10.8mM) and filled with East Gemini Lake water to 100ml in the volumb. The first set of quartz test tubes were covered  in tin foil ,to act as a control and were filled with PNAP and 10.8mM Wellbutrin SR in PH 3, PH 6, PH 9 and East Gemini Lake water. The second set of quartz of test tubes were run in triplicate fashion by filling the tubes with same solutions as that of the dark samples. All samples were completely covered with tin foil to insure that no interaction with light occurred before the experiment commenced.
Figure 1:  The  samples that were put outside of the building.
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3.3 Photolysis and Sampling

The samples were placed on a rack exposing them to sunlight at a 45° angle and put outside of the Ardolf Science Building on the loading dock. Sampling occurred at 30min, 1hour, 3hours, 6hours and a half, 11hours and a half, 20hours. The samples were pipetted into labeled amber vials at their respective time intervals and capped for future analysis by HPLC. The tablet samples were made and run in the same way.

3.4 Analysis and Determination of decay

After the photolysis experiments have been completed, the samples were analyzed on the ThermoFinnigan Surveyor HPLC/PDA-Vis Detector. The method for analyzing the photolyzed samples containing Wellbutrin SR included a Synergi 4µ MAX-RP 80A,150 x 4.60mm column for the stationary phase and 22% HPLC  Grade ACN ,78%  PH 5 Acetic buffer (1M) mobile phase. Each dark sample was analyzed three times, each photolyzed sample was analyzed twice. The HPLC was set at 0.5ml/min flow rate and a run time of 8 minutes. I have already analyzed all the bottle drug samples. The photolyzed PNAP samples also needed to be analyzed, but there is not enough time to do that. After collecting the data, the integration values were obtained and a decay curve was made by plotting area count vs. time. According to curve, we could discuss if the drug decomposed when they were exposed to the sun and if their photodecomposition depended on the PH and so on.
4. Results

It was determined that Wellbutrin SR was photodecomposed with the nature sunlight. I got good data of the drug decomposition in PH 9 buffer, but there were some questioned data about PH 3, PH 5 and East Gemini Lake condition.
Figure 2: The photolysis of Wellbutrin SR in PH 9 buffer.
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Table 1: The questioned data of Wellbutrin SR in PH 3,PH 5, and East Gemini Lake water.

                    PH 3 buffer 

	Time(h)
	0
	0.5
	1
	3
	6.5
	11.5
	20

	Area
	116638


	32992


	125818


	18089


	
	
	122544




                   PH 5 buffer

	Time(h)
	0
	0.5
	1
	3
	6.5
	11.5
	20

	Area
	89315.4


	55018


	67269.6


	74060


	105884


	
	141972




              East Gemini Lake 
	Time(h)
	0
	0.5
	1
	3
	6.5
	11.5
	20

	Area
	119720.75

 
	130619.67

	101511


	154597


	98842


	118975


	71149.5




5. Discussion
In my study, it was determined that Wellbutrin SR has the significant photolysis degradation in PH 9 buffer. I am not sure about its decomposition in other conditions. From my data, it seemed this drug decomposed even if   sometimes   the area of the peak increased. I need more data to ensure this result. 
Why dose the phenomena exist?  Did I use the good method to analyze the samples? Is there something wrong with my samples? I am thinking about these questions. So for me, the future work is to use the same method to collect more data about those questioned data. If the data still seem strange, I will evaluate my method and try to find another method to analyze my samples. The worst thing is there is something wrong with my samples. If that is true, I will check my sample preparation procedure carefully.
Another question which I am interested in is that we expose the drug solutions outside using nature sunlight at different time of different sunlight’s   intensity. Dose the   intensity of the sunlight affect the photodecomposition? How to prove?

6. Summary   
I   took  part  in  this  Summer  Research  Project,  I became familiar with some analytical chemistry instruments not only the HPLC, but also the GC, GC-MS and so on. Except my research about the photodecomposition of   Wellbutrin SR, I did some interesting and little experiments. I will also write them down below.
The purpose of this two interesting experiments  is just to know how to use this instruments and practice how to prepare the solution .So as for me ,I just  prepared some solution and use the instruments to try to analyze the samples, when I have got some good results ,I stopped the experiments for saving the drug and instruments ,so I did not finish all the experiments. 

6.1  Analyze the three impurities in  Heptane 

Prepare the samples:

Heptadecane standard solutions: 10μl, 30μl, 60μl, 90μl, 120μl, 150μl Heptadecane filled with Heptane   up to 10ml. The concentrations are 0.1%, 0.3%, 0.6%, 0.9%, 1.2%, 1.5%   separately.  I use the same way to prepare Pentadecane standard solution and 2, 2, 4, 4, 6, 8, 8-Heptamethylnonane standard solutions.

Samples analysis:

Use the GC to analyze and the method included injection volume 2μl, split ratio 25:1, syringe size 10μl, oven temperature 150 ° C and FID detector 300 ° C.I tried to analyze the Pentadecane standard solution and got a good linear relationship, so I stopped the experiment.

Table 2:  the Pentadecane standard solution
	concentration
	0.10%
	0.30%
	0.60%
	0.90%
	1.20%
	1.50%

	area
	1553.7
	3147.5
	7070.9
	8910.8
	11283.6
	13963.8


Figure 3: the Pentadecane standard solution
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The same method to analyze the Heptadecane standard solution and 2,2,4,4,6,8,8-Heptamethylnonane standard solution .After we have got those three linear relationship, then analyze the samples ,according to the linear relationship , we could get the  concentration of the different  impurities.

6.2 Analyze the atrazine in water

                                                                   Figure 4:   The   structure   of   atrazine
	                        Atrazine      (M.W.  215.6851)

	[image: image4.png]





Prepare the samples: 10mg atrazine dissolve in 10ml methanol .Then dilute the solution to 100ml (stock solution). Dilute 1ml, 10ml, 20ml, 30ml, 40ml, 50ml stock solution with E-pure water  to 100ml separately ,so the concentrations are 1ppm,10ppm,20ppm,30ppm,40ppm,50ppm.Then directly these solutions into the GC-MS to record the versus concentration. The method is referred to Brad’s, and I found there is no peak when I analyzed   the 1ppm solution .So this method is not able to quantitate at 1ppm level .According to the papers, to measure the very low levels of atrazine (ppb level), I will employ a method called solid-phase micro-extraction (SPME), but there is no SPME installed in the instrument, so I stopped the experiments. I still feel interested in GC-MS now,  I have some questions about the method and the chromatogram.
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