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	Introduction

	At Becton Dickinson one of the problems with the current layout design and current accommodations of machines is grouping family of machines; some are located in different places throughout the assembly area, which causes difficulties in material handling and associate movement. We were able to do observations (Time Studies) to define if by accommodating the machines closer to the families they correspond to, material handling and associate movement would be better defined, this way reducing times and variations of the paths from raw material to assembly, from assembly to packaging and from packaging to warehouse. Using this information, we will also design a simulation that would reflect the current times of material movement throughout assembly & warehouse and comparing it with simulations made with different proposals for layout redesign and future state Auto CAD drawings.

	prOject outcomes

	In order to gather data, we looked at the current layout in order to see how the flow process goes. Next we made several times studies to know how much time it takes for the product to go from raw material to assembly and onto the warehouse; the processing times for each machine were given. We also took the distance of each machines. We took some measurements on the machine stations so that we could update the layout and move the machines, that way we could see if it would fit in the area or if we had to do improvements to the stations. To generate the alternative layouts, we used a measuring tape to measure the hallways and the machines. A stopwatch was used to take time of the flow process of each machine as well as the paths the product takes. AutoCAD was used to move machines in the layout and to see ideas on moving the machines. SIMIO was used on the alternative layouts to simulate the flow process and check the time in the system of the product. The analysis that was made, was on the time in the system (TIS). This variable is the one that was taken into account for selecting the best layout out of the alternatives that were generated. We analyzed and measured the current state process and compared it with the data collected and future state layouts created by moving the swabstick, 10.5 mL and 26 mL machines to have them together with their corresponding families. Then analysing the data in a simulation software to gather information and time studies in the movement of material and associates. For this solution, it is assumed that the time taken from transition to swabstick 1 is 15 seconds, transition to swabstick 2 is 20 seconds, transition to swabstick 3 is 10 seconds, transition to 10.5 mL manual is 20 seconds, swabstick 1 to manual packaging is 20 seconds, swabstick 2 to manual packaging is 20 seconds, swabstick 3 to manual packaging is 20 seconds, 10.5 mL manual to packaging is 20 seconds, manual packaging to warehouse is 2 minutes, and packaging to warehouse is 20 seconds. By moving manual packaging together it is assumed that the time taken from transition to swabstick 1 is 15 seconds, transition to swabstick 2 is 20 seconds, transition to swabstick 3 is 10 seconds, transition to 10.5 mL manual is 20 seconds, swabstick 1 to manual packaging is 45 seconds, swabstick 2 to manual packaging is 40 seconds, swabstick 3 to manual packaging is 50 seconds, 10.5 mL manual to packaging is 20 seconds, manual packaging to warehouse is 10 seconds, and packaging to warehouse is 20 seconds. By moving the warehouse racks closer together to the minimum possible in order for the fork lift to fit it is assumed that the time taken from receiving to nonsterile is 50 seconds, receiving to sterile is 3 minutes, sterile to rack is 2 minutes, rack to truck is 45 seconds, and nonsterile to truck is 1 minute. It is also assumed that the time taken to rack up new products and taking out older products is 1 minute.
When comparing the results from the design solutions under the Time In System section, it is clear that some of solutions that we designed work when reducing time of flow. The designs used to complete the redesigning of Becton Dickinson were design solution 1 and design solution 3, which involve relocating swabstick, 10.5mL and 26mL machines together with their corresponding families and reducing the space between racks in the warehouse area while adding more racks.



	INDUSTRIAL ENGINEERING PROGRAM assessment

	     At the beginning of the project, there were several challenges, especially when we needed to gather information directly from the operators in the assembly area. It was difficult at first since they are covered up with protective equipment from face to knees so it is hard to recognize them. Second, the noise in the assembly area because of the machinery is somewhat intense so it is hard to communicate. Lastly, since we are new workers and the operators do not recognize us, when we would ask them questions about the area of work or the machines they would get afraid and think that they are doing something wrong or we were there to judge them. The difficult part was to get them comfortable in order for them to give us the information we are asking for. Once we got to know the associates better, communication improved and we were able to gather more accurate information from them. We were happy to have our mentor who always helped us in any questions we would have, and with all the associates in the facility since they were always happy to help us. We enjoyed our project at Becton Dickinson.
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