Transcript of group meeting 01/25/02

	W
	[Introduction]  Report on things and collecting data.  Explaining the project.



	Nerem:
	Rational that we are slow learners and you just need time to figure it out?



	W
	No, just the URS students etc.

Goals of the project.

Explained representations – internal and external

Explained how began with the social configuration – flow chart configuration



	N
	What is the difference between the post-doc and pre-doc 

	Everyone
	Discussion about the whole pre-doc or post-doc etc.

	W
	Knowledge-making practices and definition: the things you do day to day that support knowledge making in the lab.

Right now we are interested in the devices in the lab.  “equipment”, “instruments” or “devices” and one of the questions I wish to put to you is which one of these words resonates with you?  Do you use all these words; are there distinctions in your mind?  For example, the coulter counter, what would you call that?

	
	Instrument

	W
	What would you call um…

	Steve
	Equipment is an umbrella term, it represents different types of instruments

	Nerem
	Like a freezers probably a piece of equipment

	Tiffany
	[lots of others talking] but a flow loop is like a device.  

	Wendy
	So the flow loop is…

	Everyone
	A device

	Ann 
	But I would say our instruments are actually like our instruments

	Jan
	Right

	Nerem
	But they are scientific instruments

	Ann
	I know 

	Everyone
	[Lots of talking]

	Wendy
	Wait, 

	Jon
	Seems like our devices we would use to run our experiments with, but our instruments we would use to measure or handle something and then equipment is kind of like an umbrella term 

	Nerem
	For everything.   For anything that we buy.

	Wendy
	So give me some examples of equipment

	Steve
	Freezers

	Joe
	Incubators, computers

	Wendy
	Anything else?  What goes into this category?

	Tiffany
	Like the confocal

	Nerem
	Anything that we would make measurements with

	Wendy
	What would go in this category?

	Group
	[muffled]

	Wendy
	And what is a device?

	Multiple people
	Flow loop

	Wendy
	What you created is a device someone would say?

	Joe 
	Like a medical device or a product that we would sell to the public.

	Wendy
	What about the bioreactor

	Nerem
	That’s a device

	Wendy
	So right now we are interested in these things as these mediate cognition.  

	Nerem
	Maybe we could see instruments and devices as mediating cognition 

	Wendy
	Absolutely

	Nerem I
	I am not sure I would agree with incubator as it allows you to do the experiment but that within itself it doesn’t give you knowledge.  

	Tiffany
	So instruments and devices give you knowledge but equipment doesn’t.  

	Nerem
	If you think about a kitchen, a refrigerator

	Wendy
	Doesn’t give you knowledge.

	Nerem
	Doesn’t give you the ability to cook, nor does it teach you anything about cooking

	Wendy
	So, is everyone comfortable with that, that the equipment is not part of the knowledge making structure?  

	Steve
	Well then lets look at computers then because then you will have to move computers back into instruments.  

	Group
	Talking

	Steve
	So lets say in general, equipments have to do with environment, 'cos freezers, temperature, incubators, centrifuges are environment in terms of centripetal environment.  

	Wendy
	So everyone’s comfortable with this being equipment right?  And then this is all the instruments; do instruments have to do with data collection?  

	Group
	Generally.  Usually.

	Nerem
	Data collection and analysis.

	Wendy 
	And then devices have to do with

	Jon
	Experiments

	Joe
	What we are actually testing

	Jon
	Running experiments

	Tiffany
	Running experiments, analyzing experiments

	Wendy
	Running experiments, doing experiments and then getting stuff ready to 

	Ann
	Enabling you to do experiments.

	Steve
	Yeah

	Tiffany
	Oooh, good word

	[laughter]
	

	Wendy
	Ok, so devices are knowledge meters that help you to answer questions, they drive question formation, help you collect data, help you display data, presumably, help you get quantities and alter material aspects of lab aided constructs.  So these are some of the ways we are interested in how the devices mediate and what you can know and what you can’t know.  Ok.  So that’s were we are right now.  So what we would like you to do is a little activity.  Ok so what we’ve got here is a list of all the stuff, you know, types of equipment you’ve got in your lab.  And what we would like you to do is a sorting activity as a group.  From um in terms of helping you do your work, from lets say the most important to the least important.  So what I’m going to do is I am going to put these on the table and I want the group to kind of come to a consensus about 

	JoSette
	What I think is going to be difficult is everyone has such different experiments and what you are asking us to do is organize where flow loops may not be important to me but may be important for someone else.  Is that part of the purpose of this?

	Wendy
	Yes.  You may have to argue big time or maybe it involves grouping um…

	Ann
	Pipettes, number one

	Tiffany
	What about sterile hood.

	Jan
	You can turn the bench top, put ethanol and flame it.  

	Ann
	I would suggest we put some at the top and some at the bottom.  

	Tiffany
	Since ours is broken, noticing this is more important.  

	Ima
	The pipette, I am all over the pipette.  

	Tiffany
	I agree

	JoSette
	Incubator

	Tiffany
	I couldn’t do anything without my incubator either

	Ann 
	You are not even going to get to the incubator without a pipette

	Tiffany
	That’s true

	Steve
	No you can get to the incubator without a pipette

	Ann
	I think this is pretty low, you can move it out of the way.

Confocal and microscope aren’t they the same one.  

	Group
	The bioreactor and the flow loop is….

	Nerem 
	Is this the low end or the high end?

	Group
	That’s the low end

	Nerem
	JoSette are you going to put up with that?

	Jon
	The flow loops are down there too

	Joe
	They are on the side there, both of those are separate to 

	Jan 
	No way the computer’s the most important.

	Steve
	You can do without computers; people have done it for how many years?

	Group
	Nobody will move them away

	Nerem 
	Without the computer they can’t email their boyfriends.

	Wendy
	So Steve you are disagreeing with the computer being at the top?

	Steve
	Well I don’t necessarily; I mean to look under a microscope you don’t need a computer.  

	Nerem
	Everything that they put at the top I would put at the bottom.

	Wendy
	Well explain that

	Nerem
	Well maybe because I am just not into what you are trying to do Wendy but I would put things at the top as enablers even though they are a bit help they’re not driving what’s going on.  

	Tiffany
	It’s a different perspective

	Wendy
	It’s a very different perspective ‘cos 

	Tiffany
	We are like “I can’t like without the pipette”.  Because I need it like 20 times a day but Dr. Nerem doesn’t use the pipette 20 times a day.  

	Jan 
	Well it depends if you are thinking about whether we didn’t have this thing at all or if we have all of them what do we consider the most important.  I think we should assume we have all of them.  Just what is the thing that makes the research more?  So if you have pipettes and bioreactors, which is more

	Joe
	Yeah, but if you don’t have pipettes …[lots of talking] or if you were to start up a lab

	Steve
	What I find is if you put your like centrifuge in the center and that is what I call your core stuff and then this links ‘cos really the computer links all these activities

	Tiffany
	Is this supposed to be more like a top to bottom list or more like a flow chart?  You could do it like this.  Put the computer in the middle and then put the flow loop and bioreactor to one side and then put like incubator, flasks, pipettes

	Nerem
	Why is the fridge and freezer in that group

	Joe 
	But then it just like what are the things?

	Jon
	Its exactly what they are as appose to how important they are

	Joe
	So Jan when you are going to start up your lab what things in what order are you going to buy 

	Stephanie
	That’s an interesting question

	Jan
	Well if I knew I was going to buy all of them then to start the experiment you are going to need 

	Ann 
	Those things 

	Jan
	Yeah, but I don’t think that’s the question though, 6 months into it what is going to be different in my lab vs. the one next door.  

	Joe
	But the computer is going to help you write up the papers, disseminate the work and get the grants 

	Jan
	I have no problem with the computer being there

	Ann
	I think he uses his laptop to be viable

	Jan
	I would say that the pipette doesn’t really do much for your research as much as say a flow loop does

	Joe
	Yeah I do 

	Jan
	So if you are talking about things that differentiate how you do your research or what you do I don’t think that a pipette is too [garbled]

	Ann
	Yeah I think this would be the best thing to do

	Joe
	I would say all these things you could substitute other sorts of things for those, whereas the microscope and the confocal and the flow cytometer if you don’t have those there’s test you can’t run and then if you don’t have those there’s experiments you can’t run.  

	Jan
	Those are the most unique things for our lab

	Wendy 
	So the flow loop, bioreactor, uniaxail strain?

	Ann 
	That will differentiate us

	Wendy
	Why?

	Ann 
	Because it is where we have our expertise.

	Nerem
	If you go back to the group up on the board Wendy, those three things are things that we categorize as devices in the creative mode

	Wendy
	Um 

	Nerem 
	And the other things, the microscope, flow cytometer, confocal and coulter counter, those are the instruments.

	Wendy
	Oh you mean this over here

	Group
	Yeah

	Wendy
	Say that again

	Tiffany
	That is what we have done here on this table.

	Wendy
	So you’ve kind of grouped them on here.

	Ann
	It seems like the computer [garbled]

	Nerem
	We actually have the computer in two different categories.  There’s a certain attractiveness to having it as something that links the whole thing.

	Wendy
	I just thought activity you could do

	Joe
	You could put the lab book with the computer too

	Tiffany
	Can we add one?

	Group
	[there was a discussion about another activity that could be done]

	Wendy
	Ok lets do this.  Lets take the least important thing away.  

	JoSette
	The least?

	Nerem
	From what perspective?

	Wendy
	You decide?

	Group
	The water bath

	Jan
	That’s funny, it’s the only thing that everyone uses everyday

	Wendy
	Keep going what’s the next least important

	Ann
	The coulter counter

	JoSette
	You can do without it but

	Joe
	You could always count it yourself.

	Stephanie
	Flow cytometry or you can do that with a microscope

	Tiffany
	Some things there’s alternatives to, like there’s a bunch of ways to count cells it’s just that that’s the easiest way.

	Joe
	You can be just as accurate with the other way

	Stephanie
	You have to be nuts

	Wendy
	Ok so that’s the second one – next

	Someone
	The pipette

	Ima
	But how are you going to measure anything

	Tiffany
	The autoclave – you could flame and ethanol everything.

	Joe
	I say the confocal or flow cytometer

	JoSette
	The thing is you want to be accurate so your cells don’t die.  If you aren’t accurate everything dies so you want to be accurate so your cells don’t die.  

	Jon
	I say lab book because you can keep log on the computer

	Tiffany
	I agree

	Wendy
	Ok take it away

	Jan
	[laughs] ok, burn the lab book

	Nerem 
	You want these stepped?

	Wendy
	I want you to keep taking away

	Tiffany
	You know what’s interesting though we’re taking things away because we’re like oh there’s an alternative.  Like we took the coulter counter away because we are like its ok we still have the microscope. But we are not going to take both of those away because ultimately 

	Nerem
	But ultimately you are going to have to take everything away to keep Wendy happy.  

	Joe
	Its going to go back to the order in which we got the things

	Tiffany
	You can take away the autoclave as long as you have ethanol and fire.

	Wendy
	Ok so what’s next? What else, what is least important?

	Group
	[not happy sounds]

	Ann
	Well in the old days you didn’t need one of these right?

	Joe
	Or an icebox. We could have iceboxes too instead of fridges and freezers.

	Tiffany
	I think you need a sterile hood before you need a fridge and a freezer

	Jan
	At some point you can’t do. I mean we are already passed the point 

	Jon
	I say the camera

	Tiffany
	Yeah I don’t think you need a camera

	Group
	Laughter

	Tiffany
	Take the camera before the hood

	Joe
	The confocal, what good is the confocal if you can’t take a picture of it?

	Jan 
	Well think of the microscope as a confocal

	Jon
	You just have every conference  …

	Ann
	Its true, going on just the basis of that fact 

	Tiffany
	Now we can’t use the confocal because it’s a microscope camera

	Stephanie
	Based off that using the flow cytometer is probably really hard to use without a confocal.

	Jan
	If you get the right computer you can set it up and use it as an incubator

	Tiffany
	I think autoclave

	JoSette
	That is one of the things we are studying, that’s why we need the biaxial

	Joe 
	Actually I think the uniaxial strain should have gone out as one of the devices.  

	Jan
	The strain machine

	Joe
	Yeah that should have gone out with the confocal and flow cytometer instead of the bioreactor

	Tiffany
	Oh yeah you are right.  

	Stephanie
	I thought of it as those little strain devices, that’s what I thought it was so that’s why I think it was ok to 

	Tiffany
	Is that the hook thing?

	Ann
	So we think of it more as the stretcher

	Wendy 
	So are you at a point where you think you couldn’t do your work if you didn’t have all this stuff.

	Group
	Yeah

	Wendy
	But it seems like you were doing a triage where you were getting your point as you were like well we could get rid of this capability here.  I mean are you down to the basic ones where you can’t get anything else

	Stephanie
	Well I think we have already taken away basics

	Stephanie
	None of these were things that were possible

	JoSette
	I think another thing is because those things make life so much easier we can do so much more.  We can do research but Joe Blow in the lab with his coulter counter and everything else is blowing us out the water. So this could mean we were obsolete, well not obsolete but worse

	Nerem
	I would have taken the pipette and flask away because we can always go and steal somebody else’s.  

	Group
	Laughter

	Ann
	That’s what Joe said, somebody else has a fridge and or freezer

	Joe
	Or icebox

	Tiffany
	The Sanbanis lab

	Wendy 
	Ok, ok.  Stephanie before you put them back which ones did you remove and did you take away first

	Nerem
	No, the first one was over there.

	Tiffany
	The water bath

	Jan
	The water bath, then 

	Wendy
	The coulter counter was second

	Group
	The lab book

	Wendy
	The lab book was third

	Nerem
	The lab book [garbed]

	Tiffany
	No because you can keep it on the computer

	Nerem
	Or write it down in a notebook or anything.

	Joe 
	Its still like a lab book

	Nerem
	Writing it down in a notebook is a lab book

	Stephanie
	There are 4 lab books on track and 

	Group
	[garbled] writing it down on the bottom on an envelope.

	Nerem
	That’s were we should keep it in place of a lab book.

	Wendy
	Did you take the camera away?

	Ann
	Yeah we did – we took these two away

	Wendy
	Because you had capabilities for those elsewhere

	Tiffany
	The camera and the microscope and the sterile hood – learn to live on a table.  We are narrowing the building down if we take this away

	Wendy
	So we are really down to what you have left which is um, is there any reason why this is all coming from here?

	Jon
	Because they are all in our equipment

	Wendy
	Ok so this is your equipment. Ok can you read this out?

	Ann
	Incubator, autoclave, centrifuger, pipette, flask

	Wendy
	Ok, so this is your equipment so what’s this over here?

	Group
	Devices

	Wendy 
	The devices – the bioreactor and the flow loop.  What’s a computer?

	Group
	It’s the integrator

	Wendy
	It’s the integrator, so its not a device

	Joe
	And its also the lab book, how you store your data

	Wendy
	What is the third?

	Jon
	These are our instruments?

	Wendy
	So instruments, devices, or equipment.  And the computer is all of those?

	Jon
	Yeah, it could be one of these, ok, ok interesting and these are the ones you took out?

	Tiffany t
	Those are things that could make like easier.

	Wendy
	Those are just ah embellishments?

	Tiffany
	I wouldn’t call them that?

	Joe 
	Things that you could substitute with other things

	Tiffany
	Right, yeah

	Joe
	So the confocal has a microscope on it so there is a separate thing.

	Stephanie
	Well we really haven’t taken it away because we kind of cheated and substituted

	Wendy 
	So its like if you don’t have money. Or much money for this sort of lab you could off load work 

	Jon
	You would buy these instead of the confocal actually.

	Wendy
	Interesting, ok alright um what we’re trying to do at this point is take all these particular devices, instruments, equipment and understand frankly how they support cognition in the lab.  Does that make sense?  Ok so what does each device, each instrument, each piece of equipment do in terms of scaffolding the knowledge-making that’s going on in the laboratory and developing hierarchies right now of those particular instruments.  Does that make sense?  So um some of the things we are interested in right now is which of these instruments in s black boxed?  Now what we mean by black boxed is the coulter counter is a good instance of something that is black boxed?  If you had to explain on a fairly detailed level how that data is collected um maybe you could do it maybe you couldn’t but its really not critically important for your work and you are happy with just the read outs.  In other words the inner workings of the Coulter Counter are black boxed in a sense that it’s a machine … We are interested in inventions in the lab. In other words what would you consider an invention in the lab that supports cognition

	Nerem
	The biaxial strain

	Wendy
	Trying to understand how those particular inventions scaffold the cognition that is supporting the work in the lab.  We’re interested in how representations come about in other words my representation here we’re talking about externalized affordances, in the environment tools that you use to support cognition.  What you just told me is interesting … because you have categorized into different groupings.  How support your identity formation in terms of being bioengineers … example of biologist PhD student…  Tiffany now thinks of herself as a biomedical engineer instead of as a chemical engineer.

	Tiffany 
	I didn’t want to be a chemical engineer for very long. It was always a transitional thing.  

	Ann
	On that slide I have just one question. I wonder if engineers do anything completely black boxed.  You may not know exactly how it works but I wonder if every engineer, no matter what you are using, you really want to have some understanding of how it works and that you don’t trust just that.

	Tiffany
	That’s true.

	Wendy
	Well let me ask you a question.  Are there any devices that you are using right now that you would not be able to explain at a very detailed level of how its collecting data

	Ann
	Probably.  But I would almost feel like embarrassed if I was an engineer and I couldn’t tell you how it worked. 

	Joe
	If you asked her like what weakness in like, I guess skills; understanding of that device would not be one of them.  

	Wendy
	So does that mean that deep-down you don’t trust these machines and therefore its important that you as the human … yeah

	JoSette
	Like I went to count my cells and I just knew knew knew that I should have had this number of cells and I did it twice by myself and I said this is not supposed to work and I tried to remember how does it count, how does it sort anyway, was it contaminated, what happens to my cells with the coulter counter, I knew that this can’t be right.  So Tiffany came and this can’t be right so I mean you can all blame me for breaking the machine so that was my case of I still didn’t trust the machine.  Then I had to sit down and after blaming the machine I said, ok well now what do I have to do.  So that’s me not fully trusting the machine yet.  

	Wendy
	So are you saying that people ultimately don’t fully trust the machines so that they’ve got to have a fall back position that they got to do it yourself

	Tiffany
	Well you know that the machines not perfect

	Ann
	That is what JoSette was saying, you have to understand how it works you understand its limitations therefore ...

	Joe
	What is appropriate what is not

	Jan
	I think understanding its limitations, like for example when you get a number that you don’t expect you know you don’t just say oh well I’ll go write that down, you do it a few more times then you look at the coulter counter, put in a bit of thought, you look at the aperture.  So knowing how to fix it kind of thing, you know how it works but at some point then you say ok well the machine is working properly and you only know that if you understand it and the truth is that you go back and say well what did I do?   

	Steve
	But you know what I really think is that our lab is a very kit based lab and now I’m not talking about particular instruments but more the reagent and when you look at a reagent kit as a device and ultimately when you buy a kit you … like with media you say I don’t care.  You don’t know what’s in the media but you use it and you base all the experiments 

	Jon
	I would like to know what’s in there

	Steve
	So even though you like to say its made of metal and plastic but if you look at a kit as a device for a gene array you don’t get into the issue of how they put it on and that but you put it on and you get some information from it.

	Ann
	Those are more biological

	Wendy
	That’s what I was wondering about 

	Jon
	Evil, biology

	Ann
	And that we take at face value more than 

	Stephanie
	I think its actually, at least mine, the one thing is the downside that you learn it so that you know how to better your research but like I asked what I think is vital so I wanted to know how pete works so if I have some intrinsic interest I will initiate to find out how it works its like your VCR, your TV.  You have some basic interest in how it works

	Wendy
	So what don’t you wanna know how it works

	Ann
	So like you said I wouldn’t care how biology works

	Group
	Laughter

	Stephanie
	As long as it works I don’t care and I think that is where the biology vs. engineering comes in so I don’t care how the coulter counter works as long as it gives a reading and I don’t care how the [garbled] as long as its yellow kind of thing

	Tiffany
	But kind of an evolution of black boxing too is because when Jeff first showed me the Coulter counter he’s like you turn the knobs and then you do this and then you put the blue stuff in and I’m like ok, I believe you, you know 

	Jan
	There’s a whole field, a whole part of research that is explaining what went wrong.  When you lyser doesn’t work then all of a sudden you figure out how it worked and then it must have been this and a lot of times unfortunately you don’t need to know the basics to know its right but a lot of times [garbled] but there is this whole thing of explaining your results based off your thing not working.  

	Wendy
	So let me read back to you ...so you’re happy not to know how a lyser works until it doesn’t work and then you have to learn how it works.  

	Joe
	Well I think it depends on the, like what research you are doing too like the lyser is like a small part supplementing like your main focus of your reasoning then you are not going to invest the time understanding how it works but if that is like your main tool then to understand the mechanics of how the protein is up regulated and down regulated then you definitely want to make sure that you understand how that elyser  

	Jan
	That is something you want to know before because you are not going to know how you did your work unless you know.  All I am saying is that if people take the work that people did afterwards [garbled] they don’t generally say yes or no they will say well the signal was strong then something happens 

	Wendy 
	So what’s another example beside the elyser that you had that you want don’t want, that you don’t care that you have little interest in the guts of it.  What would besides the elyser?  You’re happy with the black box. 

	Tiffany
	I think it depends on your personality too

	Wendy
	Oh really

	Tiffany
	Like well Steph’s more of a mechanical person than I am 

	Stephanie
	That’s what I’m saying like 

	Tiffany
	Like we get a new machine and I want to know how to use it and since I’m more inclined to … like when I was reading these RNA application papers I was more inclined to ok well this was like when the double stranded splits and then you add the nucleotides and that kind of thing. I am more apt at to look at the more biological based things where I should be more apt to understand all the equipment.   

	Wendy
	Ok so depending on who you are you might go off on something different.  

	Tiffany
	And I think that the most important is how crucial it is to what you are doing.  Like if you are going to do it over and over and it’s going to completely affect your research you should know it works.

	Wendy
	Ok so here’s what we are trying to do right now.  We’re trying to do a cataloging to of all the devices, equipment, instruments that are in the lab.  And we are asking questions of this particular thing.  Materially etc… inputs… questions driving… not black boxed so you can dissect what went wrong… cognitive mediation…a lens through which you see the world… data chaining to cascading effect of cognition… intrigued at flow loop as seems to be lab specialty… annotate the history or missed significant events.  She has the invention year of 1985 – is that correct?  

	Nerem
	[garbled]

	Wendy
	That’s the first paper so when would you say 

	Nerem 
	‘81

	Wendy
	Would you mind annotating on a piece of paper anything that comes out so we can get a history of this so it’s accurate?  When you say ’81 Bob is that when you first invented it.  Tell me why 81 is significant – what happened in ’81?

	Nerem
	Well that’s when we decided to enter into the cell culture arena with the parallel plate chamber [garbled]

	Wendy
	Did it all of it… how long did it take?

	Nerem
	The time to develop the flow loop?  I don’t know – 3 months or something.  But the research that was done that ultimately lead to the publication went on from ’81 to ‘85

	Wendy
	And why did it take that long?

	Nerem
	Probably the manuscript was submitted in late ‘83 or early ‘84 

	Wendy 
	So you had the date between ’81 and ’83 is when you were doing the data collection um tweaking or whatever you needed to do until ’83 and it was published in ’85.  So got the flow loop – she has a quotation and this was from the Levesque and Nerem paper presumably there from LeBeck (it must be a French name – no I am just kidding).  Um and the next significant date she has here and I don’t know why I am just reading this off um is something happened in 1990 … help me out here guys.

	Nerem
	Well the paper that she quotes is actually a review.  So … but uh … somewhere when [garbled] that was the first time when biology [garbled] a research scientist [garbled] PhD [garbled] post doc [garbled] The late ‘80’s [garbled] ’87, ’88, ’89 is when [garbled] moved from relatively simple measurements such as the morphology to when [garbled] properties of cells that are more biological 

	Wendy
	So the fact that you suddenly had a biologist in the lab.  Is that what precipitated the uh change to collecting different kinds of data?

	Nerem 
	Let’s turn that around. I made the decision to go more biological and that precipitated more biologists in the lab. 

	Wendy
	And so having a biologist in the lab meant you were collecting different kinds of data.  

	Nerem
	But in terms of the flow loop itself it had no impact on the flow loop

	Wendy
	Ok, what kind of impact did it have?

	Nerem
	On the kind of measurements done on the cells that were being exposed to fluid flow in the flow loop

	Wendy
	Ok so she brought up things that could be measured that you hadn’t thought of measuring before?  How did that evolve?

	Nerem
	She brought in the techniques That for me for me would measure the things that we know [garbled]

	Wendy
	So did you say that that was like 1988?

	Nerem
	I can’t quite remember I will have to check.  But the decision to go more biological was really a decision made in very very early 1987.

	Wendy
	How did that come about … to go more biological?  I mean, what precipitated that decision?

	Nerem
	Well I ’87 [garbled]

	Jan
	You’ve got to realize that none of this happens in isolation.  There’s a huge field of research going on and several other labs were going parallel at this time [garbled] best sign to [garbled] You don’t want to look at it from the standpoint that [garbled]

	Wendy
	Absolutely no, I totally don’t subscribe to that at all so I am trying to figure out these paths and why they were taken at particular times.  

	Nerem
	In terms of, if you want to talk about research flowing the 1990 thing probably should be omitted 

	Wendy
	Should be removed?  Why is that?

	Nerem
	In terms of the history of the flow loop is different to the history of the research done with the flow loop.

	Jan
	Are you talking about the physical actual physical book of the flow loop?

	Jon
	Or modifying [garbled]?

	Wendy
	I don’t know. She put this based on her best understanding.  

	Jan
	There is a change in the use of it but not necessarily a change in the physical manifestation.

	Nerem
	So see everything else on there is a change in the flow loop itself.  The pulsatile flow going through a cell culture system going to oscillatory flow um with dynamic pre-conditioning um, which fed, into a different type of substrate for the flow loop.  The only thing that’s on here that is outlined is the 1990

	Wendy
	So then 1991 

	Nerem
	Again the 1991 is a paper by me that work started me

	Wendy
	And is the next date 1995 you know that is between there that has been left out?  Is there anything that happened between ’91 and ’95 that should be included in this evolution?  So that would be the next kind of significant important date?

	Steve
	[garbled] I came in in around ’93 and uh at that point I think the flow loop was in the process of evolving [garbled] because the flow that was started out back in was not the same design of the flow loop that is currently being used.  

	Nerem
	I guess you have to decide whether you from a historical point of view are interested in documenting incremental changes vs. more far-reaching changes

	Wendy
	Probably both because I mean on one hand 

	Nerem
	Then, then you can almost put down every year although you don’t always remember exactly what happened when 

	Group
	Talking

	Tiffany
	Well you measure different things like with a co-culture you can measure a whole slew of different things. 

	Wendy
	So why did you pick a particular time like 1993, what did you bring to the, when you joined the lab?  

	Steve
	At the time I was working for [garbled]

	Nerem
	[garbled}

	Wendy
	So what happened when he moved to your lab … in terms of changes or what did he bring to the lab 

	Nerem
	Sanity

	Jan
	I would think that every thing changes the flow loop a little, even if its just the material of the spacers or they get something new machine and they ...  

	Steve
	Yeah, I don’t want to put too much importance, I just as a note 

	Jan
	Because they are all very small incremental things but it does change the type at  [garbled]

	Wendy
	So let me ask you a question Jan about that because what does that incremental changes mean?  Does it not go back, is it always a movement forward in terms of the evolution of the design

	Jon
	Well it depends on who’s using it like for us we’re kind of taking it over now there are some things that Steph has used this for that she says you know make these modifications and it will make your life a lot easier but they aren’t something that grossly transforms the flow loop into something else.  It’s just use these to hold this or use this its much thicker so you won’t get as much contamination.  So we are going to do that and why in the world would we ever go back.

	Steph
	The flow loop that we use now has no harder pieces similar to [garbled]

	Wendy 
	No part, not even one part?  

	Steph
	The tubing – 5 years ago.  Ok so the pump and the tubing and then everything else

	Tiffany
	Victoria has the diagrams – the paper.

	Joe
	Something’s are done for like various reasons, you know, if you want to look at constructs you might embed them in this like deeper dish and then uh for some reason its not transferred on then the reason we’re using this deeper dish for constructs, you can then fill it up with agar and put cells on it instead of just doing a glass slide.  So some of the advances, if you would call it advances are derived for specific experiments that kind of get embedded in the history of the device

	Wendy
	So the evolution of the device is inextricably connected to the questions being asked at a particular time – is that correct

	Jan
	Yes

	Wendy
	Ok so the reason it looks so very different now is because the kinds of questions you ask – no

	Steve
	It’s a practicality issue

	Wendy
	So it’s a parallel thing.  Its what’s available either materially in terms of what’s out there vs. what the cost?

	Tiffany
	Its more just practical use like 

	Nerem
	It may also be an aspect of every engineering student tries to re-engineer it

	Group
	Laughter

	Tiffany
	I would just say like practical use like 

	Ann
	You realize that like exposing sheer stress is a defined thing – its never going to change so its just changing the device to make it easier to use for a different application but the sheer stress is exactly the same as it was 

	Tiffany
	What you are doing to it is the same

	Stephanie
	You are pushing the limitations of the device.  Like the original experiments is one thing [garbled]

	Wendy
	So the device evolves as your questions evolve

	Stephanie
	Right so as you ask harder questions the device gets changed more and more to satisfy that 

	Wendy
	So you have to re-tool it

	Stephanie

[not sure on this!!]
	Right so when you look at you know morphology then you have to retool that although the device might be exactly the same [not sure if this was exactly what said!!] [garbled] as the questions become harder and push the device so the device changes to catch up so that is part of the availability pieces 

	Wendy
	So is there a community memory of the evolution of the questions asked that would have changed so that you could go back and retrieve the questions and the evolution?  Could that be… is that sedimented in the common memory of the community?

	Jan
	What you got to realize is that the very nature of the [garbled

	Wendy
	But he’s been here a long time

	Steve
	I guess it’s just a best guess.  I think the evolution or what really drove the evolution was what you get out the end result.  That is when you do all of this and you get up and you show a graph and you show an error bar. I think accuracy is what really drove the evolution in general.  Like before the flow loops used to be outside and you had contamination problems, the temperature, the room could be any temperature and then you had to weight for all this to synthesize into a data point and say now how what do I get from this data point and that is what I really think drove the evolution. How can I do this so that my numbers so that my ends so that my static [end of tape}


