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JONES: Where are you from originally? 4 

WANG: I’m originally from San Francisco. 5 

JONES: How did you get interested in science? 6 

WANG: When I was an undergrad at Berkeley during the Vietnam War era, I lived in the 7 

Haight- Ashbury district, and my local board could never fill its quota, so when I was at 8 

Berkeley, I got drafted, even though I was a full-time student. Through a series of events, I 9 

ended up not going into the military, and I had dropped out of school in the meantime, because 10 

I thought I was going to go into the military, but when I started back up, I couldn’t go back 11 

directly to Berkeley because they were on a quarter system, I believe at the time. They had 12 

just switched and it was the middle of the quarter, so I started back up at the junior college in 13 

the state university, and took my first biological science course then.   Before, I had always 14 

been in engineering, more of a family pressure thing.  If you know Asian families, there’s this 15 

big thing to become engineers or doctors, medical doctors.  I certainly wasn’t going to be a 16 

medical doctor. And I really enjoyed the organic chemistry courses I took, and the biology 17 

courses, and when I went back to Berkeley, I became a biochemistry major, so that’s pretty 18 

much how I got into the sciences. 19 

JONES: Were there any particular individuals at the time, teachers, who encouraged you? 20 



Interview conducted by Mark Jones, PhD on October 21, 1997 
 
 

WANG: Yeah, there actually was, not when I first went back into biochemistry.  Berkeley’s 21 

biochem department at the time, I don’t know if it still is, was ranked number one in the 22 

nation based on faculty and their graduate students, and then their alumni and what 23 

happened to them.  My advisor at the time was Dan Koshland {?}, who’s a very well- known 24 

biochemist, and controversial also.  His family was one of the, I don’t know if they were 25 

founders, but big shareholders of Levi Strauss.  His wife also taught at Berkeley, Miriam 26 

Koshland.  Well, Dan Koshland called me into his office near the end of the winter quarter of 27 

my senior year, and asked me what I was going to do when I graduated, and I said I didn’t 28 

know. And good old Koshland says, ‘Well, how’d you like to go to graduate school.’ And I said, 29 

‘Sounds good to me.’ And he started naming off all of these schools.  I recall Albert Einstein 30 

and Columbia, he said, ‘I’ve got friends there,’ and then I said, ‘Well, I’d rather stay in 31 

California.  I’ve been in California my whole life.’ He ended up saying, ‘Well, how about UC-32 

Riverside.’ I didn’t really know where Riverside was at the time, but he said, ‘I know the 33 

chairman of the department there.’ I though, ‘UC, California, can’t be all bad.’ So, I went, ‘Sure, 34 

that sounds good to me.’ So he says, ‘Well, I’ll call him up.’ So, about two or three weeks later, I 35 

got a letter of acceptance from the department of biochemistry at UC-Riverside, which turned 36 

out to be a very good department, for being a small UC campus, I think the school was ranked 37 

in the top 20 in the biochem departments in the nation. And I got into the department without 38 

ever taking the Graduate Record Exam or even applying, and I got accepted with a fellowship.  39 

They sent me a letter saying ‘Congratulations, you’re accepted dude, please respond.’ And I 40 

sent a letter saying, ‘I accept.’ That was the extent of the communication until I got there.  I 41 

was by no means a star student. I did well in my major courses, but my GPA was below 3.0 42 

overall.  I had a lot of fun in college. 43 

JONES: Did your mentor have something to do with arranging all of this? 44 
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WANG: Well, I’m sure Koshland called them up, and Randy Wedding was the chairman of the 45 

department, to say, ‘I’ve got an undergrad student who would be good in your graduate 46 

program.’ I saw Koshland quite a few years later, more than ten years later, on an airplane 47 

flight we happened to be on, and I went up and introduced myself, and said, ‘You probably 48 

don’t remember me,’ but he said, ‘Naw, I do. I don’t remember your name, but I remember 49 

you.’ And I thought, ‘I don’t know, if he’s just being courteous or what,’ but I thanked him for it 50 

on the airplane, so. 51 

JONES: Was Tom Adams there at Riverside at the time? 52 

WANG: He finished just when I started.  He was four years ahead of us.  I was there with Dale 53 

Sevier.  He lives up near Half Moon Bay now.  He was with Toso, but he’s moved on from them 54 

for nearly a year now.  He’s doing some consulting work and some other things. 55 

JONES: At Riverside, what kind of work did you do there? 56 

WANG: I ended up, because I had come from Berkeley and taken all the biochem courses at 57 

Berkeley, my first year at Riverside was actually pretty easy.  I got to go directly into my 58 

dissertation research.  They considered all of my undergraduate biochem courses as fulfilling 59 

most of their course requirements, so I had an easy course load. And I ended up working in 60 

the laboratory of Brian Reed, and working on  nucleic acid protein interactions and nucleic 61 

acid structure.  So, I spent a few years doing that. 62 

JONES: At this time, were you considering an academic career or were you thinking about 63 

industry? 64 

WANG: Probably more academic at the time, that seemed, you know, up until then, in the ‘60s, 65 

probably the normal career path was get your graduate degree, do a postdoc, and go into 66 

academia.  I was looking at a teaching position, I think.  I didn’t like the politics of the academic 67 
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world.  I think the politics of the academic world are much, much more significant than in 68 

industry, because in the academic world, you really don’ t have a person who has the final 69 

world. You have a chairman, but the chairmanship really, well at least at Riverside, it rotated, 70 

whereas in industry you’ve a board of directors and a CEO, and a guy pounds the table and 71 

that’s it.  But in academic, it’s like, well, ‘Wait until I’m chairman.’ But I was looking at that, and 72 

interestingly enough, I was offered a post- doc by my dissertation advisor, Brian.  He wanted 73 

me to stay on as a post-doc, but Riverside wasn’t, you know, once I got to Riverside, it was in 74 

the fall, which was nice, but then, I did my first summer in Riverside, during smog season, and 75 

it was ‘Whoa, I’ve got to get out of here in four years no matter what.’ So, I ended up, Dale 76 

Sevier had left, he had joined, he had a master’s degree when he entered the Ph.D. program in 77 

Riverside, which doesn’t help you a whole lot other than making your course load a little 78 

easier, but he ended up doing a post-doc at Scripps with Ralph Reisfeld, and so, we became 79 

good good friends in graduate school, and so, he suggested that maybe, you know, they had 80 

some openings at Scripps, and I might want to go down there.  I had applied for a post- doc 81 

position at Joe Feldman’s lab actually, and had an interview, and he was ready to offer me a 82 

position.  It was the most interesting interview I’ve had.  He called me into his office and we’re 83 

sitting there chatting away, and he says, ‘How about a Coke?’ and I said, ‘sure,’ and he was 84 

about ready to hand it to me, and I was real honest with him, and I told Dr. Feldman, I’ve got to 85 

let you know that I’ve had an interview in Ralph Reisfeld’s lab, with Dr. Gary David, and I’m 86 

very interested in what they’re doing with tumor associated antigens, and he says, ‘Well, in 87 

that case, I don’t need to talk to you.’ And that was it for the interview. 88 

JONES: So, you had been down to talk to Reisfeld? 89 

WANG: Yeah, right, but mostly Gary David, though.  I actually ended up working for him.  I had 90 

very little interaction with Reisfeld. Reisfeld was more into histocompatibility antigens, and I 91 

worked totally on tumor associated antigens. 92 
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JONES: Do you remember meeting Gary David? 93 

WANG: I don’t remember the exact conversation, but we became good friends, and that 94 

friendship has lasted until now. 95 

JONES: While you were there, this is when you developed the assay for screening 96 

monoclonals? 97 

WANG: Yeah, we worked on actually carcinoembryonic antigen (CEA), and we developed, 98 

mostly Dale did the initial work, but we were a team, Gary David, Dale Sevier, and I, and I think 99 

having a basic trait of laziness, we didn’t like the radioimmunoassays we were doing.  It was 100 

pretty laborious and time-consuming.  We ended up developing this faster solid-phase assay, 101 

so to speak, and when we all ended up at Hybritech, that’s what we used for screening the 102 

antibodies at Hybritech, an adaptation of it. 103 

JONES: Do you remember your thinking at the time, how you went about doing that, what 104 

problems you were trying to solve? 105 

WANG: Yeah, I mean, doing radioimmunoassays, you rely on an immunoprecipitation 106 

reaction, and association to occur, and what happens is, sometimes if you don’t add the second 107 

antibody right, or you’ve made a wrong dilution, you don’t get a precipitation, you may get 108 

incomplete precipitation, you’ve got to centrifuge it hard, with a lot of G force to bring down 109 

the precipitate, because it’s a fluffy precipitate. You’ve got to compact it at the bottom, and 110 

then you’ve got to wash it a few times, which means you’ve got to carefully decant off the 111 

supernatant, and then you’ve got to put some buffer in, and resuspend the pellet by agitating  112 

these little microfuge tubes and getting a good resuspension so it’s not just a clump and only 113 

the outside of the precipitate gets washed. So, there’s a lot of potential for variation in the 114 

assays. And therefore, we used to run them in triplicate, OK, because it was fairly common for 115 

one out of three replicates to give you a pretty far out result compared to the other two or the 116 
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average, and so rather than run the whole assay, you relied on two of them being close, and 117 

just assuming the two close values were closest to the real value.  So, we developed this semi-118 

automated procedures and published a paper on it, actually, in some journal, using a cell 119 

harvester which we had gotten in at the time to do all of our cell assays.  We had a technician 120 

who was complaining it was a lot of cell assays. And we applied it to solid-phase doing the 121 

assay with sepharose and then being a second antibody assay, or I don’t remember, sandwich 122 

assay.   They were first antibody, labeled second antibody, I think that was it, and being able to 123 

collect essentially your antigen on the solid phase, and then collecting the solid phase on these 124 

glass filter disks, or sheets, and then counting the sheets, the little disks where the solid phase 125 

collected. And it was very easy to just run several mils of buffer through the filter to wash the 126 

beads, and to wash away all the unbound labeled antigens.  I think the other thing we had, too, 127 

was labeling the CEA. You had to radiolabel the CEA at the time, and as I recall, that was, you 128 

know, we had problems with that.  Labeling an antibody is easier.  I forget if we had a solid 129 

competion assay, or if we did a sandwich assay, but it’s just a lot easier to work with solid 130 

phase assays rather than doing the conventional RIAs that DeLalo [?] and Bursin originally 131 

developed. 132 

JONES: Were sandwich assays being used a lot at that time? 133 

WANG: No, early ‘70s, no, they were just starting to come in vogue.  It was more the double 134 

antibody precipitation, Delallo-Bursin type assays. 135 

JONES: What precisely were the years you were at Scripps? 136 

WANG: End of ‘73 through the middle of ‘75. 137 

JONES: What was going on in ‘75. 138 
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WANG: I left before Gary David and Dale Sevier. Yeah, what happened was I got very 139 

interested in transfer factors, which were becoming, to me a very interesting field, being able 140 

to transfer memory or immunity from one organism, from one animal to another. And we 141 

were writing a grant proposal, as I recall, at the time, and a big scandal broke oout.  I think it 142 

was a research reader at the Mayo Clinic or someplace who was working on transfer factor 143 

had published some of the more well-publicized papers on transfer factor, demonstrating the 144 

ability to transfer some immunity from one animal, from one hamster to another, to a naive 145 

animal. And what happened was, it turned out that this researcher who had won, I believe, a 146 

young researcher award, or something like that, had actually falsified the data, and he had 147 

colored the skin of some of the recipient animals with an marking pen or something, to show 148 

that they reacted, or something.  I mean, it just blew the bottom out.  It was kind of like the 149 

stock market crashing, stock in transfer factor just plummeted and no one was going to touch 150 

it because it was a real hot potato because the results were irreproducible and it was difficult 151 

to really demonstrate the added effect. 152 

JONES: Because of differences between animals? 153 

WANG: No one knew, I mean you’re playing you’re playing with such a complex system, 154 

you’re just kind of grabbing something this gamish into another animal and lo and behold you 155 

see a response. You try it next time and you don’t get a response -- which one do you believe? 156 

And so, I think, people are getting more interested in it again.  I think that more recently, 157 

there’s been some work in the past couple of years.  But at the time, I was on a contract with 158 

NCI, and like I said, 159 

JONES: Was this the same one that Gary David was on? 160 

WANG: Yeah, we renewed it several times, I think, and like I said earlier, the whole thing with 161 

the politics, I mean, talk about politics at Scripps.  Frank Dixon was in charge of the research 162 
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foundation then, and Richard Lerner was on the rise.  Joe Feldman still had some power in 163 

there.  The Research Foundation reorganized at the time into separate departments, celluar 164 

immunology and molecular immunology, I believe, they all used to be experimental biology. 165 

You had the biochemistry and microbiology, and those two deparments were more like poor 166 

step-sisters in the Research Foundation.  There were a lot of politics among the senior 167 

investigators at Scripps, and you know, I’m sure it’s still like that.  It was a real Peyton Place, 168 

too.  It was amazing how much the politics ruled in that place.  They had a Doctor’s Lunch, an 169 

M.D. lunchroom in the old Scripp’s Clinic. Ph.Ds weren’t really allowed in there.  This was a 170 

pretty nice lunch room.  M.Ds could go there, and M.Ds are more highly regarded than Ph.D.s 171 

in a research organization, which is just bizarre, and that was the mentality, and it probably 172 

still is pretty much today.  But I’d have to say a lot of medical doctors today are more qualified 173 

researchers because it’s become more of a recognized area of specialty to be a research M.D.  174 

But back then, M.D.s learned by being put under fire and were not as qualified researchers as 175 

Ph.D.s. 176 

JONES: That must have something to do with the history of Scripps, evolving from the clinic. 177 

WANG: Oh yeah, it’s the way it was run.  Obviously, they were an elite medical care facility.  I 178 

remember sitting in a research meeting down at the old clinic one time, and there’s John 179 

Wayne out there in a bathrobe, looking like an old man, which he was, you know, getting the 180 

physical exam. And everybody’s, “Oh, look, there’s John Wayne,”  So, it interrupts the research 181 

meeting and everybody looks out the window: “It is John Wayne.”  But now, they realize the 182 

economics, you know, they opened up the clinic to the masses, so to speak, and I think that 183 

was under the guy after, who cam ine, I forget his name, Sweeney, Keeney? Who ever came in 184 

and replaced him, came in and looked at establishing the satellite facilities. And the satellite 185 

facilities actually support the main facility in one way because the physicians have to pay a 186 

certain amount of their fees that they collect for seeing patients to the main clinic, and they 187 
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sort of have a quota to reach, but more to Scripps, I should say, but the overhead is so great at 188 

the main clinic, an inordinate percentage of the income collected goes to the main clinic as 189 

opposed to the satellite clinics, but that was several years ago.  Our physician used to be at 190 

Scripps in Rancho Bernardo, so I was talking to him about it, and it was phenomenal how 191 

much money the clinic was taking from the physicians to support the overhead.  But, yeah, 192 

Scripps was an interesting experience, and that’s what we really got me thinking about, OK, I’ll 193 

go into industry, and I responded to this ad, kind of as a lark, for a start-up company, and 194 

ended up getting an interview, and accepting the position. 195 

JONES: Was that IDT? 196 

WANG: Yeah. 197 

JONES: Tell me about that company. 198 

WANG: They’re up in Santa Clara, you know, and I always had, after we moved away from the 199 

Bay Area, we always thought about moving back to the Bay Area. 200 

JONES: You were married by this time? 201 

Yeah, I was married as an undergrad.  I was married during the end of my junior year at 202 

Berkeley.  So, we had two children at the time.  Our two boys were born, and we moved back 203 

to San Jose, and it was a good learning experience for me, IDT. The company was eventually 204 

sold to Beohringer-Ingleheim.  It was about less than a year after I was up there, though, being 205 

still very research oriented, I had found that the scientific basis by which they had based their 206 

assay system was all an artifact, and they didn’t want to hear that. And the guy who was in 207 

charge of R&D at the time gave me a lot of crap for it, but we spent the next three months 208 

proving that what I told them was right, OK, and then developing a back-up system. 209 

JONES: What exactly was the problem? 210 
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WANG: Well, they had gone through what they thought was a chemical immobilization of 211 

antibody on a solid phase, and as I recall, it was polymethylmethacrylate, a film that they were 212 

using.  What is was was a surface flourescence type measurement being made on a film, that’s 213 

where you had your immunoreactions occuring. And so they took this 214 

polymethylmethacrylate and did a sulfuric acid etching of it, and then that roughened the 215 

surface, and increased surface area, and then they went through some cross link, assuming 216 

that they formed then some functional groups on the surface, they were able to graft or cross 217 

link some antibodies and then do a immunoreaction between labeled antigen and unlabeled 218 

antigen, a competitive reaction, and measure the amount of antigen in a specimen.  Well, as it 219 

turned out, when I started running the right controls, it didn’t matter whether or not I put 220 

antibody on the surface of the film.  I said, ‘We’ve got a problem here, boys.’ And he says, ‘No, 221 

you’ve done it wrong.’ I said, ‘No, I didn’t.  I repeated it several times. You don’t need 222 

antibodies to run this assay, which tells me that you’re looking at an artifact.’ And it turned 223 

out that when you acid-edged the polymethylmethacrylate, you did create a lot more surface 224 

area with very good non- specific binding properties, and so you were binding stuff, and it was 225 

really a competitive binding between radio-labeled antigen and non-labeled antigen for non-226 

specific binding to the surface, along with everything else which was competing with it.  So, 227 

yeah, we ended up then doing, it was interesting, it worked out, but we used the surface as a 228 

non- specific adsorbent, actually, for binding antibody.  I think what we did was put, do a 229 

solution phase reaction adsorb out antibody, which had bound labeled antigen. 230 

JONES: So, you incorporated the problem in the solution. 231 

WANG: Yeah, had to. There wasn’t anything else at the time.  We worked on a lot of surface 232 

modification things at the time trying to graft functional groups on and do chemical linkage of 233 

antibodies to surfaces, but at that point in time the plastics industry hadn’t come up with the 234 

right substrates yet, and you couldn’t, I’m sure that you probably got some specific binding 235 
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and coupling and binding, but it was probably masked a lot by non-specific binding to the 236 

surface, and non-specific binding is always a big problem, especially the more sensitive your 237 

assay.  But today the plastics industry has developed some good substrates for coupling, or 238 

chemically coupling proteins or macromolecules to the surface specifically. 239 

JONES: This was a start-up company? 240 

WANG: Yeah, I was like the fourth or fifth employee in the company, as it turned out. 241 

JONES: And the customers they were targeting were clinical labs? 242 

WANG: Yeah, all the reference laboratories. 243 

JONES: Was part of your decision more money, to support your family? 244 

WANG: Naw, I mean, I was in deeper debt when I moved up there, because housing was a lot 245 

more expensive.  Sure, it was part of the consideration, you know, but it was, I think, more, I 246 

think the excitement of starting a new venture and being able to see it grow. 247 

JONES: Do you perceive risk in doing that? Did you think what happens if this doesn’t work, if 248 

this company...? 249 

WANG: Cratered? I think at that time I was young enough that I wasn’t too worried, I could 250 

always get another position.  So, I though I would take it.  If you don’t do it then, when are you 251 

going to do it? When you’re sixty? I don’t think so. The probability is a lot less, anyway, at 252 

sixty. At that time, I was twenty-seven, twenty-eight? 253 

JONES: But going back to the Bay Area was important? 254 
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WANG: That’s probably, I would think that that was one of the major considerations, because 255 

all of our families are up there. We’re the only ones who moved away.  So, I think that was a 256 

big consideration. 257 

JONES: How long were you at IDT? 258 

WANG: Four years.  I left there in ‘79.  I quit, found a job. The company had been sold to 259 

Beohringer-Ingleheim.  They brought in a person who actually ended up in San Diego as 260 

director of R&D who had very minimal experience and qualifications, and yet had somehow 261 

been convincing enough to become director of R&D, and he lied to me.  The guy lied to me, and 262 

I won’t accept that.  He did some things that I considered, I considered him to be, I don’t recall 263 

now exactly what they were, but I felt that he discriminated against me, and I left, and I left 264 

without any job.  I looked around in the Bay Area.  I had the opportunity to possibly go to 265 

Genentech, or to, there was a small immunoreagent company called Pago, I think, in San 266 

Mateo, Burlingame, someplace, had offered me a job.  I had interviewed at Bioscience 267 

Laboratories in Van Nuys.  They had offered me a job. And I interviewed at Calbiochem, here 268 

in San Diego.  They offered me a job. And I ended up taking the Calbiochem job because, one, it 269 

was San Diego, and we liked our time in San Diego before, and second, was that Heochst had 270 

bought Calbiochem and moved their immunodiagnostics business into calbiochem, and they 271 

needed a, they were starting a whole new group, so it was starting from scratch, and they 272 

wanted me to do that, so that’s what I did, that’s how I got back to San Diego. 273 

JONES: And the notion was that you would starting something, even though Calbiochem was 274 

established? 275 

WANG: Yeah, and it was new in the sense that Hoechst was now in charge, and so I did for 276 

exactly one year. And duing the first year, actually, what happened was that Hybritech was 277 

going, and Gary David, I don’t know if it was Gary or Dale or both, suggested to Ted Greene 278 
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that he talk to me, because they needed people with industrial experience to help them 279 

develop products. That was later in ‘79.  Probably, it was Gary more, because I think Dale 280 

started in August of ‘79 at Hybritech, and we started talking, I think, late ‘79, and I told them, 281 

‘Well, I’ve got a commitment that I made to Calbiochem, so I want to stay there for at least a 282 

year.’ So, we kind of danced around for a while, and then I finally agreed and said I’d accept 283 

the position there, and left at the end of February 1980, and joined Hybritech. 284 

JONES: Now, you had been aware of Hybritech from the beginning? 285 

WANG: Yeah, because of Gary, and you know, Gary had been with Larson Diagnostics, that 286 

didn’t go, and then he got involved in Hybritech.  Through Gary, because we’d stayed in pretty 287 

close contact through the years, and I knew what was going on. 288 

JONES: You had this commitment to Calbiochem that you wanted to honor, but you decided 289 

that Hybritech would be a place that you would like to go? 290 

WANG: Yeah, it was a good situation. Again, the start-up aspect appealed to me, and I knew 291 

Gary and Dale well, and, yeah, it was a god opportunity, I thought, a good thing to do. The 292 

people I’d hired in at Calbiochem were established and had their feet on the ground and knew 293 

what was going on.  One particular individual, Bill Gordon, who had actually gone to graduate 294 

school with Dale and myself, was fully capable of taking over and running the department, 295 

which he did. 296 

JONES: You had been working in immunodiagnostics with IDT.  Do you remember when you 297 

became aware of hybridoma technology? 298 

WANG: It’s when I was at IDT.  It did make an impression on me because one of the big 299 

problems at the time with doing any kind of solid-phase immunoassay, you wanted to get as 300 

much specific antibody immobilized onto the surface as possible, onto the substrate, and at 301 
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the time pretty much the standard procedure, you’d immunize an animal, collect the blood, 302 

and go through the purification of the antibody,  you can make Ig fractions, so you get all the 303 

IgG basically, and then you got anywhere from 90 to 99.9% of the IgG was non- specific, or 304 

directed toward some other immunitive besides the one that you had used. So, it was pretty 305 

laborious, and inefficient to try to get specific antibody, so through the whole process, just by 306 

the nature of the processes that were available to get your antibodies at the time, you 307 

eliminated the higher affinity antibodies, and so, you’re left with probably the lower affinity 308 

antibodies, and then you try to immobilize those  if you want to increase the immunoreactivity 309 

of your solid phase, whereas if you use the monoclonal antibodies, you start out already with a 310 

very high percentage of immunoreactive antibody of interest for you, you don’t have to go 311 

through as much of the inefficient and very laborious processes to clean them up.  So, for 312 

solid-phase assays, which I was very interested in, yeah, that was a real thing.  When I was at 313 

Calbiochem, I got my boss at the time, who was VP of R&D, to go over to Hybritech.  We went 314 

over there actually, and this became a little.  It was interesting because this came up, too, in 315 

the litigation, the subsequent litigation, but we went over to talk to Hybritech about 316 

monoclonal antibodies and what they might be able to do for us, because we were trying to 317 

develop ELIZAs at the time.  So, yeah, I mean, the potential was there. 318 

JONES: How did Gary David represent to you what was going on at Hybritech? 319 

WANG: I don’t remember.  My last day at Calbiochem, I think, was February 28th, 1980, and 320 

then I started March 1st at Hybritech.  Part of that, too, was I had to repay Calbiochem all of 321 

my moving expenses if I didn’t stay at least a year.  Hybritech was willing to pick it up, but I 322 

thought it was so close, why should we? So, I joined Hybritech, and outside of Ted Greene, I 323 

was the only person in the company who had previous industrial experience at the time. 324 

JONES: And what was your impression of the company and what they were doing? 325 
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WANG: It was a lot of fun.  I mean, we really enjoyed it.  In spite of the eventual personality 326 

conflicts, maybe the escalation of some differences of opinions in later years, the people at that 327 

time were pretty accepting of each other’s differences, differences of opinion. There was a 328 

good atmosphere to present your ideas, technical ideas, and be challenged, and be able to deal 329 

with the challenges, differences, in constructive fashions.  There was a real sense of 330 

comaraderie and teamwork at the time.  Now you look back, and you look back to the group 331 

and you kind of wonder why, it was kind of really eclectic, that’s probably being too mild when 332 

you look at the personalities. 333 

JONES: Who do you have in mind? 334 

WANG: I mean, Gary, Gary is different.  Joanne Martinis, Richard Bartholomew, Walt Desmond, 335 

and they’re nice people, but Joanne, in later years, became more of a thorn for people. 336 

JONES: How come? It had to be her way? 337 

WANG: Yeah, she’s a pretty opinionated individual. You know, she was fine, I mean she was a 338 

key component in Hybritech being able to do what it did early on.  There was, before I got 339 

there, what’s his name, Curry, Russ, Russ Curry, he’s another crazy guy.  Someone was telling 340 

me a story one day about coming into the lab on a weekend and there was Russ Curry falling 341 

asleep on some table or someplace, because he had too many beers the night before there 342 

while he was working.  Bill Present was one of the technicians, who is now back in the 343 

Philadelphia area.  He’s pretty, at the time, he could be very abrasive. He’s mellowed a lot. It 344 

was just a different group of people. All academic backgrounds, pretty much, except Dale 345 

Sevier, who had been at Bioscience Laboratories.  I guess you could count that as industry, but 346 

really he was more in the research department, and they were a reference laboratory. 347 

JONES: When you applied there, had he been there? 348 
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WANG: At Bioscience? Yeah, in fact, he had helped me get the interview.  What had happened 349 

was, this is a pretty funny story.  We were driving down to San Diego to look around for 350 

homes, and Dale was living in Valencia at the time, and we stopped by to say hello, and Dale 351 

was telling me, ‘Hey, so and so, who was the director of R&D at Bioscience, was frantically 352 

looking for you.  He called your house, no one was there.  He was trying to get a hold of you, 353 

because he had called me and asked ‘where’s Bob,’ I can’t get a hold of him, and I want to make 354 

sure I don’t lose him.’ And I said, ‘Well, you can tell him he’s already lost me.’ So, it was pretty 355 

funny, but Van Nuys was probably just as crowded then as it is now, or it seemed to be. 356 

JONES: And that was a big part of your decision, even though Dale was there? 357 

WANG: Yeah. Again, starting was more appealing than joining something which was already 358 

functioning. 359 

JONES: And when you got to Hybritech, what kind of work did you start doing? How did you 360 

fit in with this group? 361 

WANG: I was in charge of development, product development, so we started trying to 362 

develop, as I recall, the objective was that we needed to get our first immunoassay products 363 

out on the market, so IgE, that was the antibody that they had.  I mean, talk about 364 

serendipidity, I don’t care what anyone says, you’ve got have luck, too, alright, in this, and it’s 365 

got to come at the right time.  So we start working on the assays and then about two months 366 

after I joined the company, Tom Adams was brought in, hired as the vice-president of R&D, 367 

and his sense was we didn’t want to do any assays that required centrifugation, OK, that’s how 368 

we came up, basically, the TANDEM system had been talked about, but we felt that, you know, 369 

that was experimental.  We needed to work out some bugs, and what was the fastest, at the 370 

time, before Adams came, the objective was to get out as fast as we can.  Well the fastest you 371 

can get out is using more, using an assay system that required centrifugation, OK.  When 372 
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Adams came, he convinced, I think, Ted Greene, that ‘No, you don’t want to do that.  Somehow, 373 

you’ve got be a little more patient, and you’ve got to come out with this other assay system 374 

that doesn’t require the centrifugation.’ 375 

JONES: So speed in the assay was going to be.... 376 

WANG: Yes, simplicity, ease of use, and speed, OK. And that’s where we had worked at the 377 

time. You know, working with these plastic beads or balls, that was new, and we were doing 378 

the different chemistries to it, and that’s where I was real sensitive to non-specific binding, 379 

and sure enough, it made a difference whether or not you used antibody or didn’t use 380 

antibody, but you still saw, you could still generate a lower quality standard curve, a much 381 

lower quality standard curve, by not putting any antibody in.  OK, so there were issues with 382 

cross-specific binding that we had to resolve before we could really come out with that 383 

system.  When Adams came, I think he bought us the time, and had the clout to say, ‘OK, we’re 384 

going to go with that system.’ So we dropped all the work on the first system that we were 385 

working on, and devoted everything to the TANDEM system, and that’s when I did all the 386 

experiments to generate the data for the TANDEM patent. And I remember pretty clearly, you 387 

know, coming in with the graphs and all the data and giving it to Adams, and then that going 388 

on to the attorneys, and that becoming the basis for the TANDEM patent. And we worked out, 389 

we had to scale up, oh, another thing was there were problems understanding how to scale up 390 

the modification process to the plastic beads that we were using, the styrene beads, and 391 

making sure we had all the sources, supply sources, for everything. So, that was a real 392 

challenge.  But we worked all that out, developed the assay, and IgE was the first one.  So, we 393 

were about ready to start our clinical studies, and we had this antibody to IgE,  IEF-327, I 394 

think was the antibody, and we were testing it, and all of a sudden, one of the specimens that 395 

we collected, at the time, you know, it wasn’t that sophisticated in regard to legal issues, and 396 

we were testing each other’s blood, and I have allergies to a lot of different environmentals, 397 
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and so, I tested my blood as one of the specimens, and I knew from testing with the Pharmacia 398 

kit, I had a fairly high IgE level.  But, in our kit, my IgE level was below a hundred units per mil, 399 

and I knew it was closer to eight or nine hundred.  So, that of course raised the red flag.  We 400 

did some dilution studies and found out we had what is termed the high dose hook effect with 401 

my IgE, with my specimen.  Now, we had tested other specimens which were a lot higher than 402 

my IgE level, and we did not see the high dose hook effect.  So, there was something about the 403 

epitopes that those antibodies were recognizing which ended up with a high dose effect in my 404 

specimen. What are the chances of that, you know? The guy in charge of developing the 405 

product, his specimen raises the red flag? And it was a mad scramble.  We said, ‘OK, let’s go 406 

back and test all other positive clones that we had in different combinations.  So we went 407 

through this thing and we found that IED-227, I think, was the final antibody which replaced 408 

the 327 antibody in combination with IEF-141.  It’s amazing how some of these numbers stick 409 

with you.  So IEF-141 and IED-227 were the two antibodies that we ended up going with.  But 410 

we were just about ready to go do clinical studies with the other antibody which turned out 411 

not to be a good antibody.  So, we learned a lot about that process, and those were the two 412 

antibodies that we ended up going out on the market with as the first Hybritech product, 413 

TANDEM product.  So, it was like, I mean, we were at the starting gate, ready to pull the trigger 414 

on this and set things rolling. 415 

JONES: How far did that set you back, how much time? 416 

WANG: I think a couple of months.  I mean, it was a mad dash.  But, fortunately, now, we had 417 

several other clones, and the reason IDE-227 was originally discarded was because the affinity 418 

was too low.  But then, sure enough, when we ran our studies, we could show that our 419 

sensitivity with that antibody as the radio-labeled antibody was not as good as with the one 420 

that we were replacing.  But, you didn’t have the high dose hook effect, for whatever reason.  421 
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Fortunately, in this particular product, we did not need, it wasn’t an absolute necessity to have 422 

the sensitivity that we had with the other antibody. 423 

JONES: This is IgE, the first? 424 

WANG: Yeah, so that was, I mean, you know, we were close to having a major setback there, 425 

and we pulled the rabbit out of the hat.  But you know, if we didn’t have the additional clones, 426 

because if someone had discarded them, because they said, you know, ‘We don’t need them,’ 427 

we would have been up the creek. But they had saved these old clones, and we went back and 428 

screened whichever ones were positive.  I think there were about five or six of them that we 429 

were able to go back and look at. 430 

JONES: Was there a whole library? 431 

WANG: Yeah, well, the way the system was, was IE stood for, you knew it was an IgE.  F was 432 

the fusion, so IEA, IEB, IEC, and so forth, each letter of the alphabet going down was the fusion. 433 

And what we said, OK, was, if you got to Z, and did twenty-six fusions, and you went back to A 434 

again, if A was unsuccessful and you didn’t get any positive clones, you just used A again.  If 435 

there were some IEA clones, then you would skip A and go to B, and go on, just recycle through 436 

that way because I mean, the vast majority of the fusions at the time were unsuccessful. You 437 

know, you had ten thousand clones to screen out of each fusion or so, you could have as many 438 

as ten thousand, depending on the selection process. And the first thing we did was screen to 439 

see if they were making any IgG, if they were making IgG, then we went and said, ‘OK, is that 440 

IgG specific against the antigen of interest.’ 441 

JONES: Now you mentioned that when Tom Adams came, he bought time to work on the new 442 

assay... 443 
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WANG: Yeah, I think he saw that we needed to come out with something that was really 444 

different, that had significant marketing advantages, he convinced Ted Greene of that. 445 

JONES: So, it was basically Ted Greene that he had to convince? 446 

WANG: At the time? Yeah, you know, there’s always the issue of having money. You know, we 447 

were running out of money at the end of ‘79. 448 

JONES: Is this when the first....? 449 

WANG: Hillman, Rockefeller, Stanford University, University of California, I think all their 450 

funds went in. As I recall,  the company was looking to raise $7 or $8 million dollars, and they 451 

had $13 million of interest, which is good to have. Yeah, I remember at the time there were 452 

rampant rumors, because start-up companies? What are those? In ‘80? There were rampant 453 

rumors that Hybritech was running out of money and was going under. 454 

JONES: Rumors within the company? 455 

WANG: In the community.  I would hear, you know, people would ask things like, ‘Hey, what’s 456 

happening to Hybritech? I hear that you guys are running out of money and are going to go 457 

under.’ At the time, people didn’t understand the process of venture capital. After Hybritech, 458 

people thought, ‘Hey. It’s a slam dunk.  I’m going to join a start-up and become very rich.’ It’s 459 

amazing, that mentality still exists today.  People think that they’re going to join a start-up 460 

company and more likely than not become very wealthy from the success of the company, 461 

which is just, unfortunately, dilutes the effort of a  lot of employees. 462 

JONES: Were a lot of people aware of Hybritech? Are you talking about the local research 463 

community? 464 
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WANG: Yeah, the research, the people at Scripps and Salk, Calbiochem was around at the time, 465 

you know, there was....I actually had someone from Calbiochem tell me that they heard the we 466 

were about ready to go under because we had run out of money. 467 

JONES: But people were interested, they were watching what was going on? 468 

WANG: I think enough, because it was something new, yeah.  I mean, how many biotech did 469 

you really hear about back then? I mean, Genentech was still not...Amgen was struggling in 470 

the early ‘80s. Amgen almost went under, I think.  It would be interesting to hear the Amgen 471 

story, because they struggled the first four of five years until they all of a sudden hit it. 472 

JONES: Who were you working with on the new assay project? When you came in, in was to 473 

start something new, right? 474 

WANG: Yeah, that was the start of new department. There was cell biology, there was 475 

research, immunochemistry, and then product development. And Bill Present shifted to work 476 

under me, as I recall.  Bill Bermudas, and I hired Paula Van Hout. She got married and became 477 

called something else.  She was somewhat spacey sometimes, she was on some kind of 478 

medication that made her spacey.  I remember one time, walking into the lab at the old La Jolla 479 

Cancer location, and she was very consumed with what she was doing, and it’s like, she was 480 

facing the door, there were shelves in the way, but you could see anyone come in.  I walked in, 481 

came around, and said, ‘Hi Paula,’ and she jumped out of her seat, because she sitting there 482 

doing something, and it was like, I don’t know where she was at, but it wasn’t in San Diego at 483 

the time. 484 

JONES: Was she a Ph.D.? 485 

WANG: No, she had, she came to, I hired from Becton, I think. Yeah, I think she was up in Brea. 486 
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JONES: In putting together the product development team, were you bringing in Ph.D.s to 487 

work on it? 488 

WANG: Not at the time, no. 489 

JONES: You recruited people from industry generally, rather than universities for this 490 

particular thing? 491 

WANG: For product development, yeah, because the background and experience that you 492 

need in product development, if you brought from academia or a non-industrial position, you 493 

would have to teach them a lot, and we didn’t have the time.   The documentation, just all the 494 

different types of studies that you have to do, quality control, manufacturing, thinking about 495 

scale-up, and all that sort of stuff, isn’t what you get when you’re in a research position. 496 

JONES: I talked to Jeanne Dunham, she was at Calbiochem when you were there... 497 

WANG: What’s her last name now? 498 

JONES: Dunham.  D-U-N-H-A-M. 499 

WANG: That’s her last name, now? She used to be Jeanne Van der [?] at the time. Yeah, she 500 

was in manufacturing, in fact, I think, I’m the one who put her together with Hybritech.  I think 501 

Ted Greene asked me about who in manufacturing we might be able to get, and I think I 502 

suggested Jeanne. 503 

JONES: Do you remember bringing in other people? How did your group grow? 504 

WANG: Well, when Tom Adams came in, I didn’t have to worry about it as much.  I mean, he 505 

was responsible for managing all of R&D, and then after we got the money in 1980, I think the 506 

expanded, our product development group suddenly grew. Adams brought in Russ Saunders 507 

as Director.  I ended up reporting to Russ Saunders. And our group, at some point in time, I 508 
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don’t remember when, it must have been late 1980, no, it must have been 1981, where we 509 

jumped from like ten people in product development to thirty, and it was very difficult to 510 

absorb that many people all at one. And we had a number of people transfer from cell biology 511 

and research, and we hired quite a few new people, Ph.D. level people, to be group leaders, 512 

and it was a real challenge to manage everything at the time. We ran into a few barriers.  It 513 

was one of those phases.  Start-up companies go through growth phases, and the dynamics of 514 

the company change, and that was one of those times when the dynamics of the company 515 

really changed, I think. 516 

JONES: What were the particular problems that you faced? 517 

WANG: Well, you know, it’s just communications, being able to work together, getting people 518 

to understand what the mechanism for getting things accomplished, the systems involved, 519 

making sure that, you know, for specific reasons, you evolve a certain system, like in screening 520 

antibodies, alright.  Well, to make sure that people follow those systems and understand why 521 

you’re doing what you’re doing as opposed to just doing it, and then later on saying, ‘Oh, it 522 

would be easier if we did this,’ and then essentially negating the reason why you’ve developed 523 

this system, because you’re trying to cover for say, non-specific binding, or some artifact that 524 

might occur. Things like that.  I mean, eventually you lose a lot of that history and 525 

understanding, that knowledge base, when people move on, but at least to be able to 526 

disseminate as much as possible the logic behind the things that you’re doing, and also 527 

maintaining the environment and culture that you’ve developed in the company.  By then, 528 

probably, we started to, we were on the road to losing that real sense of camaraderie that we 529 

had originally.  When we were at La Jolla Cancer, you know, we had those old trailers out in the 530 

parking lot, and when we put the first alarm system on those trailers, every time the jets flew 531 

over from Miramar, the vibrations would set off the alarms if they were on. That’s how shaky 532 

they were.  Dale will love this.  It was a long walk from those trailers, for some people, over to 533 
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the rest rooms at the main building, so out in back of the trailers was kind of a makeshift 534 

urinal.  We had a lot of fun in those trailers.  Some really funny things happened in there. Walt 535 

Desmond, have you talked to Walt yet? Walt is a great guy, OK, but he lives with what appears, 536 

to other people, to be disorganization.  I mean, his desk would just be like, you’d look at it and 537 

you’d think that someone had rifled through all of his papers and just left a big mess, but that’s 538 

just the way that he was. And one Halloween, I think it was Gary David went and got this fake 539 

cobweb and he taped it over his desk, and it looked great.  It looked like no one had been there 540 

for hundreds of years, and all of these cobwebs were around. And Walt loved it so much that 541 

he left it up for a long period of time, weeks, months. And every time he wanted a paper, he 542 

would gingerly reach underneath the cobwebs and pull out this piece of paper that he wanted.   543 

We had some other funny things.  I think this would be embarassing, I wouldn’t include it in 544 

any, OK, but Richard Bartholomew, you know, he has this birth defect, and so, you know, his 545 

clothes were all custom made by his wife at the time. You know, he didn’t have much money, 546 

he had a growing family. And, I guess he didn’t wash his clothes as often as one might like, so 547 

he had a European aroma to him. So one day, Ted Greene comes into the trailer and says, ‘Geez, 548 

what smells in here? It smells like a gymnasium.’ And Walt and Gary and Dale and I are sitting 549 

there going ‘Shhhh!’ You know, Richard was down at the other end of the trailer, and we 550 

explained to him what the problem was, and Ted says, ‘Well someone ought to talk to him 551 

about this.’ And since Richard reported to Gary, it fell upon Gary’s shoulders to talk to Richard. 552 

But that was one of the more humorous situations that existed there. 553 

JONES: Can you think of any others that I might be able to use? 554 

WANG: Oh yeah, there was one.  It was in, when we were doing the financing in 1980, they 555 

had the investors come through and look at what we had. They were walking through the 556 

trailers. 557 

JONES: These were the venture capitalists? 558 
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WANG: Yeah, yeah.  Venture capitalists. This particular group happened to be Hillman’s group, 559 

and we had a young lady as a secretary.  I’ve forgotten her name, but she worked for Linda 560 

Halter.  Now, Linda Halter was your more assertive type woman.  She was divorced and had, I 561 

think, two sons, her older sons had given her some problems that she had to deal with, but 562 

Linda also was the type of woman where if someone put a hand on her and she didn’t like it, 563 

she’d haul off and give you a fist to the face, probably.  But this young secretary was working 564 

under her in the trailer.  We had two trailers by that time, and they were in the trailer right 565 

across from ours.  She was in the trailer, and apparently was bending over at the word 566 

processor, doing something, and I think it was Hillman’s entourage of investment bankers 567 

came through and one of the guys pinched her in the butt, OK? And she didn’t know what to 568 

do, and so she went to Linda Halter afterwards and said, ‘Listen, this guy came through and he 569 

pinched me in the butt while I was bending over.’ And Linda said, ‘She did!  I want to kick the 570 

guy in the balls!’  So, that was one of the things that I recall. 571 

JONES: When your department started growing and incorporating all of these new people 572 

coming in the door, did this correspond to new kits going out the door? 573 

Yeah, I think that was late 1981. We finally got it approved.  I remember when we submitted 574 

the 510K, all the studies and everything, we submitted it to the FDA.  The FDA was very 575 

cautious.  Really, for them, for the FDA, it’s safer not to approve anything. And if it wasn’t for 576 

pressure from Congress, they probably wouldn’t approve anything. We ended up having to go 577 

back there, giving seminars to them, and just educating as to what monoclonal antibodies 578 

were, and, I mean, today it would seem ridiculous, but they were afraid of some unforeseen 579 

problems arising by substituting polyclonal antibodies with monoclonal antibodies.  So, they 580 

were very slow to approve our application. 581 

JONES: This is for the first one? 582 
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WANG: For IgE, yeah. And we sent back, in fact, Ted Greene had the IgE FDA submission, the 583 

510K, copied and bound for a number of people associate with the project.  I still have it 584 

someplace. 585 

JONES: Can I have a look at that? 586 

WANG: Yeah, if I can find it.  I have that one and PAP was done also.  But we submitted a lot of 587 

scientific aerticles along with it. A lot of extra additional, this was a pretty long 510K 588 

submission. You know, 510Ks useed to be pretty short. You could make them pretty short.  589 

Basically, you just had to show that you were equivalent to a product that was out on the 590 

market by doing a clinical study and showing that you measure the same levels in different 591 

people. 592 

Tape ends 593 

WANG: This guy Nino Hipolito [sp?].  Here’s another funny story.  Ted Greene is real big on Ivy 594 

League graduates, OK, and Nino Hipolito was at the FDA at the time, and he was fairly high up, 595 

and I remember Tom Adams was telling Ted Greene, ‘Oh, yeah.  The guy there, Nino Hipolito, is 596 

in charge of this and this, and he’s from Colombia.’ And Ted goes, ‘Oh, good! An Ivy League 597 

man!’ Tom Adams looks at him kind of funny and says, ‘No, Colombia, South America.’ But that 598 

was Ted’s mentality. Anyway, I remember I went to a cancer meeting up in Banff, Canada, a 599 

beautiful place, of course, and Nino was there and I spent an hour or so talking with him, and 600 

he was pretty favorable and Tom Adams had been back to meet him several times in 601 

Washington, so he helped us educate the FDA as to the advantages of monoclonal antibodies, 602 

and what potential pitfalls might arise, if any. And to show that the balance was in favor of 603 

replacing polyclonal antibodies with monoclonal antibodies.  So, that submission finally got, I 604 

don’t know, was it in June of 1981 that it got approved, somewhere around that, I believe, and 605 

just before it got approved I think we may have submitted the PAP 510K also, but, yeah, Russ 606 
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Saunders and I basically worked as a team, even though he was my boss.  Russ is a great guy, 607 

originally from West Virginia, which we tease him about all the time, but we worked as a team, 608 

and we got the 510Ks, I mean, we did everything. We developed the original assay, developed 609 

the chemistries for preparing a lot of the reagents, scaling them up.  Of course, development, a 610 

lot of the development stuff was just a team effort, from everybody, from cell biology and 611 

immunochemistry, but scaling up, we were really responsible for, and that was a real 612 

challenge, especially working with a lot of the concentrated acids that we were for preparing 613 

the solid phase substrate. And we set up all the clinicals, ran all the clinicals, collected all the 614 

data analyzed all the data, put together the 510K and submitted it, got the manufacturing 615 

processes all set up, I mean, we did everything.  QA, QC. We had to set all that in place, and it 616 

was a lot of fun, but like I said, if we had gotten people from academia, it would have gotten 617 

done, but it would have taken a lot longer, and there would have been a lot more holes that we 618 

would have had to go and fill.  But that was the first one, IgE.  Not a great medical contribution, 619 

you know, but it certainly demonstrated, I think, the power of monoclonal antibodies and the 620 

TANDEM assay system.  So, PAP was next.  I was in charge of the PAP.  In fact, I was in charge of 621 

all the, IgE, PAP, prolactin, PSH, and HCG, were the first five, and ferritin.  Ferritin was the only 622 

one that I had very little to do with.  I think we transferred that to Dennis Muriyama.  HCG got 623 

transferred, I forget who got HCG. I did a lot of the early work on HCG.  I had Irene Shimuzu 624 

working for me, who was very good, but kind of, personality-wise, in the mode of Joanne 625 

Martinis.  The word begins with a B.  Could be very bitchy, but very good at what she did.  We 626 

hired her husband, too, Stan Shimuzu [?}.   We had Isaac Mizrahi, Lyle Rice, Jim Myrtle.  I think 627 

by then, Dale had switched out of product development into the marketing group. 628 

JONES: What was his role in product development? 629 

WANG: Well, he had been associated with the IgE project and Tom Adams and him had some 630 

differences of opinion about things. 631 
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JONES: About the product? 632 

WANG: No, about what Dale should be doing. And so, Dale had a real bug for computers. Tom 633 

Adams, even today, doesn’t have much to do with computers, and Tom viewed Dale’s extra, the 634 

time he devoted to working with computers as being a waste, and then even if he did it in his 635 

off-time, he would rather have him put those extra hours into working in the laboratory, and 636 

Dale just didn’t see it that way.  So, he moved into technical services. 637 

JONES: Do you recall putting together manufacturing QA and QC, having discussions with 638 

persons from different companies saying, ‘Well, you know, at Calbiochem we did it this way, 639 

or...?’ 640 

WANG: What happened was, there was a guy who used to be at Calbiochem who was in 641 

charge of the QA, QC, and he left there, and he was a consultant. They hired him to come in 642 

and put together the original QC system, the documentation system, so he did a lot of that, 643 

putting together the documentation system.  So, you kind of followed that, but obviously, the 644 

actual systems that were implemented and used were hybrids of the various experiences of 645 

the people who had been in industry.  But there wasn’t, or at least I can’t recall anyway, that 646 

there were people who were insisting that things had to be done a certain way because this is 647 

how we had done it at Calbiochem, or this is the way we did it at Technicon.  I mean, as long as 648 

it met the need, it was done, I think, if it seemed efficient. 649 

JONES: But people are grabbing things... 650 

WANG: Yeah, in some ways, and a lot of it was new, so this is the way we did it, but you know, 651 

when we had an FDA inspection we were fine. 652 

JONES: What aspects of it were particularly new? 653 



Interview conducted by Mark Jones, PhD on October 21, 1997 
 
 

WANG: The whole manufacturing thing. You know, you develop a manufacturing process 654 

keeping in mind that it can be scaled, its economical, and then you have to write all the 655 

manufacturing documents in way that people can follow it, implement adequate controls for 656 

reproducibility lot to lot, but also not making it so cumbersome that it becomes uneconomical 657 

or that there are a lot of inefficiencies in it. That’s a challenge, and when you’re creating 658 

something, when you don’t have a template to follow, then you know, you’re kind of guessing 659 

along the way, and you have to do it somewhat empirically, and you know some of the things 660 

that you put in there, you find that, ‘Oh, this isn’t really necessary.’ But it may not be necessary 661 

from a practical standpoint, but it may be necessary from a regulatory point of view.  So, 662 

there’s a lot of balancing that you go through. We had a lot of revisions of documents, plus the 663 

process, you have to realize how fast we developed the overall processes.  We basically, in a 664 

period of two or three months, worked out the bugs in processing the solid phase substrate 665 

and preparing it for coupling antibodies, and I always knew that there was, that we didn’t put 666 

a real good effort into making it a robust system and as high-quality as we could, but we didn’t 667 

have time to go back and improve the system.  We built this whole system basically on the 668 

solid phase which Billy Present had put some work into on his own, but he was a bachelor’s 669 

degree level person, and then two or three months of me being involved in saying, ‘OK, we’re 670 

going to do all of these different things.’ And this is the foundation of the TANDEM system, and 671 

I mean even after I left Hybritech in 1986, I mean, they were still using that same chemistry, 672 

the same process that I  developed from doing, like, ten to a hundred beads, to doing ten 673 

thousand to a hundred thousand beads.  Now you can imagine, a hundred thousand beads 674 

may take up to a fifty to a hundred liter volume container, because there’s a lot of void space in 675 

between each of the beads, right. And you had to dip this thing into concentrated sulfuric acid 676 

for a defined period of time, take it out, dip it into nitric acid for a defined period of time, then 677 

dip it into water, and then dip it into concentrated HCL stannous chloride solution, and you 678 

don’t want to mix certain acids, number one, and number two, the weight of this thing, a 679 
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hundred thousand beads, I mean, you’re talking several hundred pounds that had to be lifted 680 

up. You’re not going to have people doing it, because it’s too dangerous, but then you had to 681 

figure it out, and then these are all concentrated acids, what are you going to use to hold 682 

several hundred pounds. You can’t use metal.  Even certain stainless steels, especially with 683 

hydrochloric acid, certain stainless steels still get eaten up. And there’s an expense, too. You 684 

know, the containers are so large, how much does it cost to buy a stainless steel container like 685 

that? Then what do you do with the acids after you’re done? We never figured out, can you 686 

reuse the acids? Eventually, in laters years, I did some experiments to show that, yeah, by far 687 

and away, if you look at the mole equivalents that were being consumed, you know, by the 688 

chemical reactions that were going on, you could reuse the acids a lot of times. And we 689 

started reusing the acids two or three times, but people didn’t want to take the chance of using 690 

them more often than that. We started to see some changes.  So, we did start to resuse, but 691 

disposal of the acids afterwards was a real challenge. And Hybritech, one time, did have a leak 692 

of one of the acid drums.  It got into the front page of the B section of the Union, I think. 693 

JONES: Once you got this system sort of in place with the first kits, was it more or less a cookie 694 

cutter thing with the others? 695 

WANG: In terms of the format of the assay, yeah.  But each antigen that you’re testing for, 696 

you’ve got different problems. You know, you’re working with different antibodies.  Some 697 

antibodies are affected by what you call serum effects, and there’s something that interferes 698 

with the binding of the antigen to the antibody. You don’t know what it is. Something may 699 

have a similar epitope that antibody recognizes.  So, from the standpoint of the format, yeah, 700 

we tried to make everything the same because that was, again, a marketing issue, but there’s 701 

probably a family of potential pitfalls that you have to look out for in developing any product, 702 

any immunoassay product, and you have to go through all of these things.   Some antigens 703 
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maybe are more apt to bind non-specifically to the solid phase than others, and some 704 

antibodies, also, so you have to deal with all of those sorts of things. 705 

JONES: Russ Saunders came in because of his experience with radioisotopes? 706 

WANG: Yeah, he was at Warner-Lambert, and he, again, still, I was the only one with real 707 

industrial experience, and Tom Adams felt that we needed more people with industrial 708 

experience.  Russ was a good addition. 709 

JONES: Did Tom Adams know him?  Did you know him? 710 

WANG: Tom knew him, I think from Hyland somehow.  I didn’t know Tom Adams, even though 711 

we had gone to the same graduate school.  He left a month before I started at Riverside.  I 712 

knew the name, but I never met him. 713 

JONES: What was your impression of Tom Adams when he came? 714 

WANG: Nothing stands out. 715 

JONES: What about Russ Saunders? 716 

WANG: A good ole boy.  We pulled a lot of pranks on him, trying things.  One of the things, I 717 

don’t know, I never heard the outcome of it, it would be interesting.  One time, when we were 718 

still in La Jolla Cancer, Howard Birndorf was kind of the butt of a lot of jokes because of his 719 

abrasiveness, and Howard’s always on the phone, and he’d have to call you on the phone.  I 720 

couldn’t understand that. You know, why doesn’t he walk over and be more personable? So, 721 

one time, I walked into his office when he wasn’t there, and I took the mouthpiece off, and I 722 

put a piece of tape between the contact and the mouthpiece, so you couldn’t hear Howard, you 723 

know, but he’d be able to hear you, so whatever you said.  I never knew what happened, he 724 

never said anything.  He never complained and said, ‘Who the hell did this?’ You know, that 725 
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would be Howard, but he never said anything.  But that was one of the things. You ought to 726 

ask him if he remembers.  Don’t tell him who did it, just ask him if he remembers.  But Russ is 727 

very personable, an easy-going guy, and I’ve hired Russ twice since then to work for me. 728 

JONES: What happened at Hybritech after this period, putting out these kits in ‘82, ‘83? 729 

WANG: I left the diagnostics part because Tom Adams called me into his office one day and 730 

said he had an offer for me that I couldn’t refuse. And they needed help in the operations area 731 

to improve the product quality, improve the reproducibility of lots, improve the product 732 

transfer process, so I got transferred to operations under Ron Taylor. And basically, I was 733 

pretty independent.  Ron Taylor just more or less let me do what I wanted.  I was responsible 734 

for transferring new products in, from product development into manufacturing, making sure 735 

all the documentation gets done, that the processes are scaled up and reliable for use in the 736 

manufacturing environment. You’re working with people who just follow a recipe in 737 

manufacturing, less so than say, in a circuit board, Qualcomm type situation, but still, if there’s 738 

a problem, these people aren’t supposed to think and say, ‘Alright, this is how I’m going to fix 739 

it.’ They’re supposed to ask for advice.  If it’s a mechanical problem, then maybe they can fix it.  740 

So, I took over that, and basically they didn’t have anybody doing that, soI had to build again a 741 

new entity, a process development and product transfer group.  I hired two or three people in 742 

for that. I supported, anytime they had problems with QC, I helped them.  Manufacturing, if 743 

they had a problem making a product, I had to figure it out.  I tried to make all of the 744 

manufacturing processes more efficient to cut costs.  Then, the famous ICON project came 745 

along, and that was a another team effort where Gunars Valkirs had this assay where he had a 746 

hand punch and a hammer and he was cutting out these disks, and he only needed a couple 747 

dozen, and we had to turn these things out by the millions. You know, how are we going to do 748 

this? So I worked out a scaled up process at Hybritech for the ICON. And, you know, when 749 

you needed all the little plastic holders, we needed to source out absorbing material, the film 750 
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he was using, the whole processing.  He used to string up the film in the laboratory, like on a 751 

clothesline, and he only had to make a few hundred of these disks, so we’re trying to figure out 752 

how we’re going to make hundreds of thousands to millions of these things. And then we had 753 

to dry them and process them, and make sure they were uniform, cut out the disks, and then 754 

assemble everything. And a lot of the mechanical devices that were developed for the 755 

assembly part, I worked with the engineering department, and they figured all that out.  But 756 

the chemistry part, and the scaling up of all the chemistry part, manufacturing, to get all of the 757 

components made for assembly, I had to work out. And we went, as I recall, from January, 758 

where this was a product concept, we had a little meeting with Cole, I think Dale was there, 759 

Gunars, myself, maybe Russ, a few other people, no one higher than the director level, and we 760 

said, ‘Let’s do it, let’s push it,’ to September, in pushing our first lot of product. And this was a 761 

completely new manufacturing process with a lot of parts that we didn’t even know how we 762 

were going to make. And we got the first product shipped out September 30th, so, on the 763 

books, it got to count as product sold, and there was this thing, you know, you’ve got to make 764 

the end of quarter numbers look a certain way, and so, I guess, for accounting practices, if you 765 

shipped it by then, you can count it as sold. 766 

JONES: Was a lot of this manufacturing done in Tijuana? 767 

WANG: Not at that time.  This was all done, we didn’t have time set that up. I got the product 768 

like probably, to scale up, I had to figure out how to scale this thing up to make a hundred 769 

thousand of them. You can imagine going from a hundred to a hundred thousand, how to do 770 

this.  I had maybe three months, three to four months to do this. You know, we got it done, 771 

though.  It probably saved David Kabakoff’s job. 772 

JONES: Was he in trouble? 773 

WANG: No products were coming out. 774 
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JONES: I’ve seen the ICONs, how were the earlier tests packaged? Were they just reagents? 775 

WANG: Yeah, there was a box of reagents, and then a box of ICONs, and they were shrink- 776 

wrapped together. 777 

JONES: I mean the earlier kits, the TANDEM kits, what did those things look like? 778 

WANG: Oh, there was a bottle with beads in it.  Everything went in one box, so you opened it 779 

up and there’s a row of different size bottles, and one big bottle with beads in it, and then 780 

people supplied their own other apparatus.  One time, someone, I think from UCLA, someone 781 

had taken one of our TANDEM kits from the laboratory, the radioactive kits, not the ELISA 782 

ones, and determined that it wasn’t worth anything or something, and just threw it out, 783 

disposed of it in a park in Santa Monica, and we got this call, something about Hybritech’s 784 

radioactive products out there. And, of course, they had the Hazmat team out there and 785 

everything, and the regulation is you can’t put more than 10 microcuries of radioactivity in 786 

these diagnostic kits.  It’s exempt if it’s below that. It wasn’t a hazard, but they didn’t know, 787 

because it had the little radioactive symbol. Yeah, we had another incident with that, too, 788 

where Jim Frincke sent some, I think it was indium-labeled antibody back to Johns Hopkins. 789 

This is our near-genius, and along with his technician, who was Dean Tallam, who did not have 790 

a biology degree, the guy was not what’d you call one of our top technicians, told him to pack 791 

it and send it back there. Well, he packed it in a lead pig, which is a lead container, with some 792 

kit wipes, like kleenex. And then he put this lead pig in a box and just packed paper around it. 793 

Well, this lead pig probably weighs about five pounds, right, in a box with paper, and he sent it 794 

out. Well, obviously, the lead pig rattled around and smashed the paper down, compressed, so 795 

it’s loose in this box, and banging around, the glass tube which the indium-labeled antibody 796 

was in broke inside the lead pig and leaked out.  By the time it got to JHU, it was wet on the 797 

outside.  The RSO at JHU puts a monitor up to it, the thing just pegs the monitor, right. This 798 

thing is hot, whoa!  Because this is part of the regulations for handling radioactive material.  799 
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So, of course, she’s required by DOT regulations to call FedEx, who shipped it.  FedEx, then 800 

calls Hybritech, and the DOT. The DOT gets on our butts. The DOT threatens to fine us.  Well, 801 

what they did, they had to go back and track, DOT had to track which delivery truck took it to 802 

JHU, what airplane flew it from Memphis to Baltimore, what truck carried it to this FedEx 803 

place in Memphis, and all the way back to where it was shipped from, Hybritech. And I heard 804 

a rumor that they had to close down one of the conveyor belts at the FedEx facility in 805 

Memphis, so that DOT people could monitor to see if it was contaminated. And, fortunately, I 806 

didn’t hear that there was any other contamination, other than maybe at the end, maybe that 807 

was when the vial had broken, and the box was wet at Johns Hopkins.  So, think of how money 808 

that cost.  I don’t think that Hybritech ever had to pay any money to cover the costs, but that 809 

was another incident that was pretty severe. 810 

JONES: Taking the job in operations, that was moving ever farther away from the basic 811 

research that’s going into this.  Did you ever hesitate about doing that? 812 

WANG: I probably hesitated at the time, but, naw, I’m more, product development and 813 

operations is probably more of a strength.  Research, I’m OK, but I think the results of 814 

research, actual research, are too long term for my type of personality.  I like to see something 815 

which is more tangible. 816 

JONES: Whether working product development or operations, did you ever do stuff for the in 817 

vivo people? 818 

WANG: I’m sure we helped them do some things, but nothing big. 819 

JONES: Not a lot of interaction, this was like a separate part of the company? 820 

WANG: It really was.  It was one part making money and another part spending money. 821 

JONES: Did that generate tensions, or friendly competition? 822 
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WANG: I don’t think it generated any tension.  I think people were still working together. 823 

JONES: Well, Gary David was over on the other side, he was a good friend of yours.  824 

WANG: Yeah, I think the tension was probably more with marketing.  It’s always between 825 

marketing and R&D. You know, marketing wants the products to be a panacea for every  ill in 826 

the world.  Marketing wants manufacturing to have perfect products made every time, and 827 

now, not late.  Same old stuff. 828 

.... 829 

WANG: The reality of it is, Ted Greene did not start Hybritech.  He was brought in. And a lot of 830 

people contributed at the director level and below. You know, the vice-presidents got 831 

honored, you know, they made a contribution. 832 

JONES: Are you referring to the Chamber of Commerce thing? 833 

WANG: Yeah, but even subsequently, you know, they’ve all gone on to other things, but, oh 834 

yeah, you know, they really contributed to Hybritech.  Well, I’m saying that they contributed, 835 

but I think that the people who really made were at the director level and below, working as a 836 

team, people put their egos aside for a period of time, it didn’t interfere with accomplishing 837 

what needed to be accomplished.  I think the vice-presidents, had a lot of, there was a lot of in-838 

fighting concerning who got credit for what. And you know, they went on to do other things, 839 

and they can list on their resumes that they were an integral part of Hybritech in helping it to 840 

become successful, but no more so, and probably less so, than a lot of other people who were 841 

at levels below them, in my opinion. And people made a lot of mistakes.  I think a lot of the 842 

vice-presidents, you know, their mistakes are much more obvious, but we waded through 843 

them.  But again, the team that we had to actually do the work, I think was the core. 844 

END INTERVIEW 845 
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