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ABSTRACT

Helen Free begins the interview with a discussion of her family and childhood years
growing up in Ohio. Free attended Poland Seminary High School in Ohio. There, she was
greatly influenced by her English teacher and intended to become an English and Latin
teacher. In September 1941, Free entered the College of Wooster. After the attack on Pearl
Harbor in December of the same year, many young men either joined or were drafted into the
armed forces, leaving academics behind. Asaresult, Free's housemother encouraged female
students to pursue careersin science. Without reservation, Free switched her major and
received her B.S. in chemistry in 1944. After graduation, Free immediately began working as
acontrol chemist with Miles Laboratories. 1n 1946, she moved into the new biochemistry
department at Miles, where she worked for her future husband, Alfred Free. Shefirst
researched assays of antibiotics before moving to dry reagent test systems. Working with
tablets, Free helped devel op tests to detect abnormal levels of bilirubin, glucose, ketone, and
proteininurine. Later, Free worked with her husband to move the tests from tabl ets to strips,
introducing Clinistix® in 1956. Several other testing strips were developed and added to the
market, including Uristix®, Ketostix®, Dextrostox®, Labstix®, and a still-current product,
Multistix®. When Bayer Corporation acquired Miles Laboratories, Free stayed with the
company, moving into the Growth and Development Department, then becoming Director of
Specialty Test Systems. Freeformally retired in 1982, but continues to work as a consultant
for Bayer Corporation’s Diagnostics Division. Free served as the president of the American
Chemical Society in 1993 and continues to be involved with the organization. Freeisalso
affiliated with the American Association for Clinical Chemistry, Inc. and remains personaly
involved in several chemistry awareness programs, including the International Chemistry
Celebration, National Chemistry Week, National Science and Technology Week, the National
Chemical Historical Landmark Program, and Medical Laboratory Week. Free concludesthe
interview with adiscussion of her children and thoughts on the National Registry in Clinical
Chemistry.

INTERVIEWER

James J. Bohning is currently Visiting Research Scientist at Lehigh University. He
has served as Professor of Chemistry Emeritus at Wilkes University, where he was a faculty
member from 1959 to 1990. He served there as chemistry department chair from 1970 to
1986 and environmental science department chair from 1987 to 1990. He was chair of the
American Chemical Society’s Division of the History of Chemistry in 1986, received the
Division’s outstanding paper award in 1989, and presented more than twenty-five papers
before the Division at national meetings of the Society. He has written for the American
Chemical Society News Service, and he has been on the advisory committee of the Society’s
National Historic Chemica Landmarks committee sinceitsinceptionin 1992. He developed
the oral history program of the Chemical Heritage Foundation beginning in 1985, and was the
Foundation’s Director of Oral History from 1990 to 1995.
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INTERVIEWEE: Helen Murray Free

INTERVIEWER: James J. Bohning

LOCATION: Bayer Corporation, Diagnostics Division
Elkhart, Indiana
DATE: 14 December 1998

BOHNING: | know you were born in Pittsburgh on the 20th of February 1923. Could you tell
me something about your parents, James [S.] and Daisy [P.] Murray?

FREE: Sure. My father was a salesman for the Pittsburgh Coal Company, and | don’t know
what he was doing in Pittsburgh, but maybe that’s where he started. When | knew him, he was
in Y oungstown, Ohio because we moved away from Pittsburgh when | was about three, as|’ve
been told. He had an eighth grade education, that’s all, but he moved up to be sales manager of
the Y oungstown office. | remember when | was akid, | used to go around with him on his
roundsto all the coa dealers, because this was back when they had coal-fired furnaces and
you'd have a coal bin in the basement, and you’ d shovel that coal in and take the clinkers out,
and al that jazz. But my dad didn’t sell to homes. He sold to the dealers who then sold to
homes. He was awholesale dealer in coal, | guess. 1I'd go around with him on his rounds, and
he was an absolute teetotaler and never swore in hislife, | don’t think. Real wonderful guy. All
these other rough people were alittle different. But he handled them all right. He was very
prissy about the thing, and they all loved him. | remember one coa dealer’ s name was Alfonso
Scarazzo, and | can’'t remember whether he was in Canton, Ohio or someplace in West Virginia
or someplace around that area, and he thought the sun rose and set on my dad. It was great.

My mother was Daisy Piper and | don’t know much about her. She died when | was six
of the influenza epidemic in 1929, and | remember but one thing about her. She could play the
piano and she was teaching me. | couldn’t have been more than five, | guess. But she was
teaching me to play the piano and | would play one piece, and she'd say, “Oh, you’ ve done that
sowell.” 1 said, “Well, | just look at those little numbers and it tells me what finger to put
down.” She got so mad because she had thought | was reading music! But that’s really the only
thing | remember of her.

BOHNING: Do you have any brothers or sisters?

FREE: | have one brother, three years younger than 1, Robert Earl Murray. He's now in Joplin,
Missouri, retired. He was on the City Council there for along time, but he was in the retail
business with women’s clothing in various stores. Hislast position was with Newman’'s, who



then was bought out by Federated Stores. | remember when Al [Alfred H. Free] and | were
first married, we used to go back and forth to Pittsburgh to visit relatives, and Bob lived in
Athens, Ohio, and we'd stop there. He, being in the retail business, would tell me about the
latest fashions. | remember one time he gave me an emerald green satin cocktail dresswhich |
think | wore once. [laughter] But it was great. He' sterrific.

BOHNING: Y our mother died, then, about the time the Depression came. What effect did that
have on your family?

FREE: Yes. Wadll, it had abig effect because my dad was the one of many brothers and sisters
who had a steady job, and my Uncle Arch [Murray], who was the oldest boy of the family, came
and lived with us because he got ajob with the steel company there in Y oungstown when we
lived there. My dad had a car, and alot of people didn’t. | didn’t redlize that then, but that was
fine.

BOHNING: | guess people still needed to use coal to heat their homes.

FREE: That'sright. Hiswas kind of a secure position, | think. But my Uncle Arch came and
lived with us while he worked, and | know my dad sent money to help al the other brothers and
sistershe had. He had several. | don’'t know if | remember them al. There was Uncle Arch
and Uncle Babe—he was the young one, Eddie [Edward Murray]. Uncle Bill [William
Murray], and my dad. Those were the boys. There was my Aunt Agnes[Maxwell], my Aunt
Janet [Leake, then Mesta], and my Aunt Margaret [Murray]. | guess there were three.

BOHNING: Now, did you have your elementary school education therein Y oungstown?

FREE: In Y oungstown, yes, until fifth grade. But | remember when | was in fifth grade, | got
my glasses. Things came easy to me. | got straight A’sall the way. When we went to have my
eyes examined, | don’t know how they discovered | had poor eyes, but we did, and | was so
pleased because | got to sit in the front row—I couldn’t see—until my glasses camein. | was
proud of that fact. Y ou know, they didn’t call people—or maybe they did call me—" Four-
Eyes.” | don’'t know, but | was just so excited that | could really see. | hadn’t known | couldn’t
before that. Then one of the things | remember about the school in Y oungstown—it was
Garfield Elementary School, and it was two or three blocks away, so of course we walked to
school. The music teacher was Miss Elder, and she had red hair and atemper to match. We
would have to stand up and recite, you know, “Thisis the key of something or other,” and “A is
found wherever it was found.” | don’t remember any of that stuff, but boy, we had to know it
when Miss Elder taught us music.



Then we moved to Poland, Ohio, which is alittle suburb of Y oungstown, alittle
village. | guessit must have been when | was in sixth grade, or maybe seventh grade, but we
went to Poland Union School, which was a consolidated school there in the middle of nowhere,
near Youngstown. Again, it was easy for me at school. | remember | went to high school at
Poland Seminary High School, which used to be a seminary for young ladies, before they turned
it into a high school where everybody had to go to school.

BOHNING: But it was apublic school.

FREE: It wasapublic school, yes. | got straight As, but so did Doris Dean in my class, and so
they pulled me aside, and they said, “Now, you have everything you dways wanted.” Of
course, | didn’t, you know. But my dad could afford to send meto college and stuff, and so
they didn’t say, “Isit okay?” They said, “We' re going to make Doris Dean the Valedictorian
and you the Salutatorian.” | didn’t think it was very fair, but what could | do about it? [laughter]
There were fifty in my graduating class.

BOHNING: Werethere any teachers that had an influence on you?

FREE: Ohyes. MissJohnson, my English teacher. She was kind of a portly lady, and one
summer she went way for the summer and came back in the fall—she was slim, beautiful, just
wonderful. All the boys, the basketba | boys, “How many do you think, John?” “How many do
you think, Roy?’ [laughter] She really made a big impression on me because that’swhat | was
going to be when | went off to college, to Wooster [The College of Wooster]. | was going to be
aLatin and English schoolteacher.

BOHNING: Did you have any exposure to science at the high school ?

FREE: Sure. | took chemistry and physics. Hugh [T.] McDonald was our chemistry teacher,
and he went to the College of Wooster. | didn’t know that at the time, but he was a Wooster
alumnus. When | got to college, as | say, | was going to teach Latin and English. So that wasin
September of 1941, and in December all the fellows left to join up in the Armed Forces after
Pearl Harbor. So, the housemother—and when | tell thisto students now, “House-mother?’
[laughter]—was sitting at the dinner table with us one evening and said, “Y ou know, girls,
we're going to have to get some of you girls into science because the men are al signing up,
leaving the campus, and we' re going to need some scientists.” She turned to me and said,
“Helen, you're taking chemistry, aren’'t you?’ | said, “Yeah.” “Youlikeit?” “Yeah.” “Your
grades good?’ “Yeah.” “Did you ever think—why don’t you switch?” “Okay!” Just like that!
| think that was the most terrific thing that ever happened because | certainly wouldn’'t have



done the things I’ ve done in my lifetime had | been a Latin and English teacher in some little
high school somewhere.

BOHNING: College of Wooster—well, first of all, why did you go there? Just because it was
close by?

FREE: | didn’t visit any other college campuses, but | went to a church camp one summer and
it was held at Wooster, and it was such a great place, | said, “I’m going to go to college here.”
Just like that. 1t’'sfunny how decisions are made for you someti mes.

BOHNING: Now, if | remember correctly, the College of Wooster is an old school. 1t’'s been
there for some time.

FREE: Oh, yes.

BOHNING: What wasit like when you arrived on campus?

FREE: Wadll, to me, it was awonderful, glorious, huge campus, but it wasreally a small one. |
think they had probably a thousand students at the time, maybe less than that because there
weren’t so many men left on campus. We stayed at Hoover Cottage (which was areally old
dorm), on the fourth floor of Hoover Cottage, where you walked up the stairs. It’s since been
torn down and they have afew more new buildings. The college is a Presbyterian school, and
it'sawonderful site. “Queenly College on the Hill” iswhat the old Wooster Love Song used to
sing. Infact, | was upset because many years after we | eft, they just rewrote that whole alma
mater song. Do the colleges do that often?

BOHNING: | don't know.

FREE: | was so angry, because we used to sing the Wooster Love Song, and it was [sung] “To
Wooster U”—of course, it wasn’t auniversity. [laughter] That’s one of the reasons why | think
it was rewritten.

BOHNING: Were there any other women who changed like you did because the housemother
suggested they needed more women, more people in science?



FREE: | don’'t know whether they changed or not. There were several women in my college
classwho majored in chemistry. The McClaren twins, Mary and Martha, from Y oungstown,
and | roomed with Marthamy first year. | thought it was kind of silly that they put me with
somebody next to my hometown. | thought I’d get somebody from California or Minnesota, or
somewhere far away. But they were from nearby, they both majored in chemistry, but whether
they started careersin chemistry or not, | don’t remember. A couple of others—Lois Scott
[Cook] was another one. She was from Dayton, and she actually taught at Wright State
University for along time before sheretired. We still keep in touch because she runsagirls
camp at Wooster in the summer—the B-WISER Camp (sponsored by Buckeye Women In
Science, Engineering and Research!).

BOHNING: What was the chemistry curriculum like?

FREE: Wdll, we had general chemistry as freshmen; and we had qualitative and quantitative
chemistry for the next year. We had organic chemistry. And that’s all.

BOHNING: No physical chemistry?

FREE: No. | didn't even hear about physical chemistry back then. Of course, there wasn't
biochemistry. Oh, there may have been. There probably was at that time in the universities, but
certainly not at Wooster. Then you had physics, calculus, and al the math, aswell. But it wasa
liberal arts school, so they gave you history—I hated history. We had Miss [Aileen] Dunham,
who made you memorize dates, and that was blah! I’m sorry | didn’t pay much attention
because | still have no concept of what was going on in this part of the world while something
was happening over there. But | just didn’t likeit.

BOHNING: What kind of laboratory facilities did they have?

FREE: Wdll, we had good old Severance Hall—it was renovated in the 1960s because it hadn’t
ever been renovated before. So you know what it was like in the 1940s. Then just these last
few years, they put on acampaign to re-do it again, and re-do it again is not redundant!
[laughter]

BOHNING: The wholetime you were at Wooster, the war was going on.

FREE: Right.



BOHNING: Y ou said most of the men had | eft.

FREE: Yes. If men were going to be physicians or ministers, they could stay at Wooster. But
otherwise, they hurried and joined what they wanted to so they wouldn’t get drafted into the
Army. Many of them did anyway. We had some men because we had a V-6 Training Program.
Was that the Air Force V-6 Training Program? They were there. | went through in three years.
| went for the two summers in between those three years straight so that |1 was only there on
campus for three full years. The V-6 guys were there in the summers, and so of course they
were in seventh heaven. All these coeds! [laughter]

BOHNING: Asyou were getting ready to graduate—well, let me ask something elsefirst. You
said your father could afford to send you. | was going to ask you how you financed your
education.

FREE: Yes, hepaidforit. Hesaid, “We owe you your college education.” He died ten years
ago, and, of course, | got all hisrecords and things, and | have alittle notebook that says he sent
fifty dollars a semester to Wooster to pay for my college education. Can you imagine that? |
won, when | was a freshman, the William Z. Bennett Prize in Chemistry—agiven to the one with
the highest grade in chemistry—and that was fifty dollars. That was huge then! [laughter]

BOHNING: Yes, absolutely. What about the professors at Wooster? Did they have any
influence on you?

FREE: They suredid. Roy Grady was the chairman, the head of the Department of Chemistry,
and under him was John Chittum, who became head of the department when Roy retired. Then
there was a young guy there, Bill [William] Kiefer.

BOHNING: Sure.

FREE: So hetaught me for one year—one semester. | don’t remember what it was. But when
| was chosen to be one of the honored alumni for Wooster, John Chittum was very ill at that
time and couldn’t give the speech, but Bill Kiefer did. He said, “Y ou know, | was looking back
at therecords, and | didn’t know Helen very well, but | did okay. | gave her an A!” [laughter]

BOHNING: They were the three in the department?



FREE: Yes. Theonly three.
BOHNING: What were you thinking about doing once you graduated?

FREE: Now, when | talk to kids on campus, you know, we discuss, “What’s your career path
going to be?’ Back then, we went out and got ajob. [laughter] That wasit. Actudly, Roy
Grady was a good friend of Arnold Brown, who was head of personnel here at Miles
[Laboratories, Inc.], and he got me an interview for the Quality Control Lab here at Miles. |
also applied for aresearch fellowship at the Carnegie Méellon Institute. Because al my aunts
and uncles lived around the Pittsburgh area, | thought that would be kind of neat. Then | had
one other interview with Koppers Company in Orrville, Ohio. | don’t remember much about
my interviews, but that one | knew was not for me the minute | went in. They said, “Well, your
job is going to be to test the creosote that we dip the fence postsin for the farms.” | thought,
“Well, that’s not realy my idea of the kind of ajob | wanted.” [laughter] But | took thetrain
out hereto Elkhart and met Lloyd [T.] Johnson, who was the head of the Control Laboratory at
that time. My interview was during the war, and | was all crammed in with three or four men in
thislittle-bitsy car, and they were going off to lunch. (They didn’t take me to lunch.) They
dropped me off at the*Y” [YWCA] and went on to this“Friday Club.” The Friday Club is till
in existence, asit has been for fifty-six years. We just had our 56th Anniversary—I say “we”
because Al, my husband, isamember of the Friday Club. There are no women! [laughter] Still
no women members. Lloyd reminds me every oncein awhile, and | remind him every oncein
awhile, about riding around with three or four other Friday Club members on that interview

day.
BOHNING: What did they tell you you'd be doing here?

FREE: Wéll, they showed me the control laboratory and said I’ d be testing the ingredients for
the vitamins. They had just started making vitamin tablets. Alka-Seltzer® was what they made
herethen. Of course, I'd listened to all the Alka-Seltzer® radio programs—One Man's Family,
the Quiz Kids, and the Barn Dance, and all those good things. So | kind of knew about Miles
Laboratories. So | went back home; they offered me ajob, and | kept waiting to hear from
Carnegie Mdllon. | thought, “WEell, I’d like to get into research instead of quality control, where
it'sroutine.” Carnegie Méellon didn’t call me, so | said, “Sure, I'll come out to Elkhart,” and |
came out. | graduated on, | think, 31 May, and started the first of June. | went practically from
Wooster right out here. Then two or three weeks later | heard that they had this fellowship
available, but it was too late by then. But that’s okay. Again, it's funny how decisions are made
for you sometimes.



BOHNING: Let me ask a couple background questions. How old was Miles Laboratories at
thetime? You said they had just started making Alka-Seltzer®?

FREE: No. They had made Alka-Seltzer® for along time, but they had just started making
vitamins.

BOHNING: All right.

FREE: Actually we developed in the Control Lab the assay procedures for the different
vitamins. | remember developing a method for doing Vitamin Be. Lloyd had come up and said,
“Now, thisisthe method, and can you adapt it to whatever thisis?’ | tried, and it was kind of
neat. It waskind of like being a detective.

BOHNING: What was the Ames Company relationship? That’s another thing | wasn't clear
on.

FREE: Ames—actually it was called Effervescent Products at that time—was called the
“ethical” or prescription branch of this medicinal production company. They had products like
Alka-Vess, with prescription amounts of aspirin, and | can’t remember some of the other ones.
But they were take-off products of Alka-Seltzer®. They may have had another ingredient in for
acold or for acough or something like that, but they were just beefed-up Alka-Seltzer®. That
wasthe ethical line. Salici-Vess was another one. It probably had twice as much aspirininit,
or something. | don't know. It wasavery smal arm of Miles. Then they changed the name
later on to Ames Company. | can get you abook (1) that gives you al the dates and things like
that, when these things happened. The Ames Company was named for Walter Ames Compton
because he was one of the executives at that time. During those years—actually in 1946, Al
came to join the company—I’d been in the control lab for a couple of years at that time, and |
kept bugging my boss about “I want to do research.” The only researcher they had was
Maurice Milligan. Dr. Milligan was head of a group of four or five people who were organic
chemists, and they were trying to synthesize some marvel ous new medicinal drug. | didn’t
particularly care for organic chemistry, and they didn’'t particularly careto hireme. So | never
got to do research before 1946.

WEell, in 1946 Al came out and at that time, they were expanding the research facilities
here at Miles Laboratories. They caled it the Miles-Ames Research Laboratory. They had
Maurice Milligan doing the organic chemistry, and then they brought in a Dr. Otis Fancher to
take over the organic chemistry. They brought in Dr. “Dutch” [Leonard B.] Schweiger to do the
bacteriology. It wasn’t microbiology yet. Bacteriology. They brought Al in from Cleveland;
he' d been teaching at the medical school at Western Reserve [University] (this was before it was
Case Western Reserve.) They brought him in to start a biochemistry research group. So they



said, “Okay, if you want to interview for this position in biochemistry, go over and see Al
Free.” So, | went over and he hired me, and two years later, | married the boss, which was one
of the smartest moves I’ ve made.

BOHNING: | was going to say, it wasn’t long after he came that you were married!

FREE: No!

BOHNING: | had 1947. Isthat right?

FREE: That’'sright.

BOHNING: So you got into doing some research then.

FREE: Right.

BOHNING: What did you do?

FREE: | found out that research was just as routine as quality control was. [laughter] But
instead of doing Alka-Seltzer® and free salicylics or vitamins or whatever, | did bilirubins all
day long, day in and day out. But it was kind of neat because we were also hoping that they’d
get this wonderful, marvelous, new thing to replace the sulfonamides. Penicillin had been
discovered, and so we were looking for a great antibiotic. There was awoman named Helen
Ketchum, who worked for Dr. Schweiger. Actually, she’d been here before, but shewasin Dr.
Schweiger’s group, and she had discovered what we called “17-B,” which showed antibiotic
properties. Now, Al not only taught at Western Reserve, but aso worked for the Benvenue
Laboratoriesin Cleveland. He moonlit there! What they did there was to make lyophilized
(dried) blood plasmafor the armed forces. They became one of the six companies that were
hired in the U.S. to commercialize penicillin. So they were doing tests on penicillin, freeze-
drying penicillin, and then sending it over as the antibiotic to give in the field hospitals,
intravenoudly. Infact, he and one of his associates, Barbara [E. Biro], were the first onesto
determine that you could take penicillin orally, and still have it not be destroyed as it was
metabolized in the body. They’ d do these penicillin assays, with these little meta cylinders that
they would place on a petri dish that had been inoculated with staph or some kind of organism.
Then they’ d fill these little cylinders with dilutions of antibiotic broth they were testing, in ten-
fold differences, and measure the diameter of the circles where the bugs didn’t grow. That was
how they actually assayed for penicillin. So Al and his assistant Barbara decided they would



take some penicillin orally. Thiswas absolutely illegal. They weren't supposed to do this
because @l the penicillin had to go to the armed forces, and they had to account for everything.
But they would take the leftover stuff from the assays and they drank it and then tested their
urine and found it was just as good an antibiotic coming out as it was going in. So they
published this paper in Science, which was pretty impressive (2).

BOHNING: What year was that?

FREE: That was probably in 1944 or 1945. I've got a copy of it someplace | can get for you.
But the other thing that was neat about that was that he could use this penicillin type assay and
assay the 17-B that Helen Ketchum had, so we became the assay part of that group. We found
that it was just another strain of penicillin, which was a sad thing for everybody because we
thought we' d found this wonderful antibiotic. But with this, | remember—Ernie [Ernest C.]
Adams, who worked for Al then, said, “You can’t really say it’s penicillin, but if it walks like a
duck, and looks like a duck, and quacks like aduck, maybe it’s aduck.” [laughter]

[END OF TAPE, SIDE 1]

BOHNING: | want to follow the development of the dry reagent test systems, and yet follow
the changes you’ ve made here at the company at the same time, and the changes in the
company. I’m not sure if we can mergeit all together or not. So, the company was making
something called Clinitest®, is that correct?

FREE: Right. Thiswas atest that was devised by Dr. Compton and afriend of hisin New

Y ork, Jonas Kamlet. Ordinarily, inthose days, the lab did a Benedict’s qualitative test to see if
you were adiabetic. You'd have asolution of cupric sulfate, tartaric acid, and alkali. Cupric
ions, in the presence of heat, and strong alkali can be reduced by any kind of reducing substance
to cuprousions. So the color changes from blueto orange or red. You'd heat this little bit of
Benedict’s solution and afew drops of urine in atest tube over a Bunsen burner—it would shoot
out and hit the wall sometimes—and watch the color change. If it remained blue, there was no
glucosein the urine. So what Dr. Compton and Jonas Kamlet did was to devise a system where
you could make Clinitest® tablets containing cupric sulfate, sodium hydroxide, citric acid, and—
because it came from Miles—alittle bit of carbonate to make it fizz. They would tablet thisina
low humidity room with an old-fashioned, one-tablet-at-a-time tableting machine. Then all you
had to do was take alittle bit of dilute urine in atest tube about a couple inches high, take
fifteen drops of urine, and add a Clinitest® tablet to it, and watch the color change. We had
color blocks from blue to green to brown to orange. Depending on the extent of reduction, you
could measure the differencesin color. That’sthe first diagnostic test that there was; and it was
the first diagnostic test made anywhere, made specifically for use in the diagnosis of disease.

Up until that time, they’ d used regular old quantitative procedures with spectrophotometers, and
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just adapted general analytical methods for testing urine and blood. Well, this was the first one
designed for use by physicians or in hospital |abs.

BOHNING: That was before you came.

FREE: That wasin 1941 or 1942, that’sright. | didn’t ever do the testing in the laboratory, but
I’ve got alittle anecdote about that. Peggy [Margaret] Fitzsimmons was one of the technicians
there. There were about five or six technicians who were under the control of Mr. Lloyd
Johnson, who was a bachelor’ s-degree chemist. EImer Degner was a bachel or’ s-degree chemist,
Lucille Trautman was one, and | was one. There were four of us managers or exempt
employees, and the rest were technicians. They did most of the testing under the supervision of
the graduate chemists. Well, Peggy Fitzsmmons was a kind of leader in the thing. She was one
who wasin charge of doing the testing on Clinitest® and they actually—bless their hearts—they
actually used urine for testing instead of water or something. (Y ou know, most people used
water standards.) Well, by golly, they actually tested urine. They used to get it from Otis, one
of the people out in the manufacturing plant who was a good guy. They knew he was not
diabetic, and anyway, he was their urine provider. So they would use his urine as the standard
and add a certain amount of glucose to seeif they got the right colors, which was fine. Well,
one day, Peggy got it into her head that she would like to pull something fancy onthem. So |
had told her that, heck, back in the old days, they used to taste urine to see if it was sweet. So
she made up this series of glucose solutions using tea. So the technicians were all standing
around and she said, “Now, Helen says all you haveto doisto drink it to tasteit to seeif it's
sweet.” | said, “Yeah, likethis” Sol dipped my finger in it, you know, and tasted it. “Gasp!”
They all were shocked! [laughter] They didn’t realize that she had substituted teafor Otis’ urine
inthat case. But it was kind of funny.

Anyway, it worked well. Thiswas the qualitative test that they had with fifteen drops of
urine. Well, they modified that to get a more quantitative answer and what they used to do
would be to take ten drops of water, five drops of urine, and then add the tablet, and they’ d get
better color matches. But the tablet gave—and Benedict’ s would do the same thing—what they
called a“pass-through” reaction. The color changes would change to orange and then red, and
there’ d be so much more sugar if it was 4 or 5 percent sugar that it would keep on reacting. It
would resolve some of the cuprousions and make it turn around to a brown color, the color that
indicated 1 percent on the color chart. So if you didn’t watch it whileit boiled so you could see
the pass-through kind of color change, you' d missit, and call the result 1 percent when it was
really much more than that. So Al and Cookie, Marian [C.] Cook (now Mrs. Don Fetter), in the
lab devised what they called the “two-drop method,” where they only used two drops of urine.
We had a different range of color chart, which would detect amounts of glucose up to 5 percent
rather than stopping at 2 percent like the original did. You didn’t have to worry about the pass-
through until you had 10 percent glucose.

Al said, “You know, the second test they use on diabeticsis aketonetest.” So we
developed atest called Acetest®, based on the same principle asthe liquid test. It'sa
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nitroprusside test, and with nitroprusside and akali and ketones you get this beautiful purple
color. So they developed atablet with those particular ingredients. We used ammonium sulfate
for the alkali and sodium nitroprusside, and if you put a drop of urine on the tablet, it would turn
purple. Soitwasneat. That product was never advertised much. It was available, sales grew,
and they still sl it, after fifty-some years.

BOHNING: I'm trying to see what the impetus was back in the early 1940s to go to atablet
form. Why did they decide to end up putting something in atablet form?

FREE: Because they made tablets here. | mean, they made Alka-Seltzer® tablets. They were
used to making products that had to be done under low humidity because they contained
bicarbonate and citric acid. If you get alittle bit of moisture in there it ruins the whole thing—it
won't fizz! So, the whole manufacturing area was very low humidity.

BOHNING: All right.

FREE: They used that same technology to make the Clinitest® tablets. The formulation was
likelye. It had al this sodium hydroxidein it, and they didn’t have all those stringent laws back
in those days. Clinitest® bottles actually had the poison skull-and-crossbones symbol on the
label.

BOHNING: Well, that raises another question: Did you have to get any kind of government
approval for this?

FREE: Of coursenot. | didn't know there was such athing as government regul ations then.
There could have been, but not for mein the lab.

BOHNING: Asyou'veindicated, that had quite an impact, because now you could do that test
almost anywhere. A doctor could do it in his office.

FREE: Yes. Infact, it was designed for the laboratory and for doctors’ offices, and it wasn't
until much later that they actually said, “Y ou know, this is simple enough, the diabetics can do
their own testing.” We were very fortunate. | don’t know about fortunate, but there was a
gentleman, Dr. John Mirza, who was here as an organic chemist and was here with the Sumner
Chemicals Division. Hiswife, Mary Ellen, was a severe diabetic. She was diagnosed when she
was just achild. When she went to college, she used to take an alcohol lamp and an old
tablespoon and do Benedict’ s solution to test her urine. So she was kind of like our guinea pig.
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With each of these improvements, and each of these additions, she was there to try it out from
adiabetic point of view. Thiswas long before there were such things as clinical trials that you
had to go through. [laughter]

BOHNING: Y ou were then in the biochemistry section for some time and that’s when the
Clinistix® developed. When you first moved over, when you worked with Al, were you still
doing quality control work?

FREE: No, thiswasin research. We were developing Acetest® and we were also developing
the bilirubin test—I ctotest®.

BOHNING: That one | don’'t remember. | don’t have that one down.

FREE: Ictotest®. That's still the standard—most sensitive test thereiis, this crude old thing.
Bilirubin appearsin urine only if you have hepatitis or some other kind of liver damage—not a
blockage—but liver damage. At that time, there were orphanages and group homes where you
would have severe epidemics of hepatitis. To detect bilirubin in urine was an oxidative reaction
and they used all kind of reagents, liquid reagents.

BOHNING: What was the driving force behind how you selected what you were going to do
next? Wasit always directed towards diabetes?

FREE: No. Al wasthedriving force. While we were in biochemistry, as| say, we were the
assay people for the people looking for antibiotics in the bacteriology department. But we still
had the organic chemists synthesizing stuff all over the place and trying to get that wonderful
new drug. We had peoplein the physiology department—I didn’t tell you about the physiology
department, which was under Dr. Lathan [A.] Crandall, who was head of the Miles Research
Lab, and his department was physiology. Hewas an M.D. The people in the physiology
department finally got Dr. R. K. S. [Robert Kho-Seng] Lim, “Bobby” Lim, who was the
Surgeon General for Chiang Kai-shek’s army at one time. He camein to work under Dr.
Crandall as head of the physiology department. He had produced a whole series of articles and
book chapters on the physiology of the brain, and he was trying to figure out what pain was al
about and how these things that worked against pain worked. His department was working with
the organic chemists and trying to synthesize some kind of atranquilizer. That’s about the same
time that Miltown® and Equanil® came out. So they had one they called Nostyn®, which was
not strong enough to be called atranquilizer so they called it a“calmative.” [laughter] Anyway,
it never did fly very far and very fast, but that was stuff that they were working on. The
bacteriology department was working on making the yield better for the fermentation process
used to produce citric acid. We were the second-biggest producer of citric acid, next to Pfizer,
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in the country. In fact, we were the biggest one with deep-tank fermentation. | don’t know if
you noticed the big tanks that are out in the background here on this campus, but those tanks—
there was one, then two, then four—I don’t know, there are probably twenty tanks now, and that
was deep-tank fermentation to produce citric acid. Before it was known as molecular biology or
molecular engineering, we were having these bugs produce citric acid and calling it
fermentation.

So that left us with—what do we do? Since we were biochemists, | mean, since we were
in the biochemistry section, we thought, “Well, anything that belongs to assays that are useful in
the clinical lab, we should be involved with,” and our job was to make it as convenient as
possible. For instance, one of the products that we invented was this Ictotest®. Thiswasto
detect hepatitis at an early stage, before an unknown carrier could contaminate and spread the
disease through a whole bunch of peopleliving in the same area. At that time it was orphanages
and things like that. So they were oxidative reactions. There was a Fouchet’s reagent that was
an iron kind of reaction that turned green, and then we had Dr. Fancher in the organic section
who synthesized a couple of diazo-saltsfor us. That worked beautifully. We had this diazo-
reaction where bilirubin would couple with adiazo-salt and give anice pink or red or orange
kind of color. So that was the basis of the Ictotest® tablet. In order to concentrate the bilirubin
so you wouldn't have aweak dilution like you had in atest tube test, we had an asbestos mat, or
later on some other kind of cellulose mat, that adsorbed the bilirubin. Asyou put five drops of
urine on this little square mat, the urine would soak through and the bilirubin would adsorb to
the surface. That gave you a big concentrated area, so you put alittle diazo tablet on, added a
couple of drops of water, and we had carbonate in there so it fizzed over the edge and gave a
little ring of purple or reddish color if the bilirubin was present. So it still is one of the most
sensitive procedures for detecting bilirubin. Again, that was for hepatitis because that was
endemic at thetime. We followed the pattern of “what disease should we detect next?’

Of course, the second thing most often tested for analyte in urine, other than the glucose
and ketones for diabetes, is protein for kidney damage. Again, we were working with tablets.
There are certain kinds of indicators that give a Sgrensen error. [Saren] Sgrensen, way back
when, discovered this protein error where these indicators would give apH color change,
without a change in pH, if there happened to be protein present. So, you couldn’t use this
certain bunch of indicators if you were doing anything like testing for protein in something that
had to do with body fluid. Y ou couldn’t use the pH change in serum, because there was all that
protein to interfere. So we turned it around and used that. First of al, we had atablet test,
Albutest®, and again it was a cellulose tablet. It was kind of afiber tablet with this protein error
indicator init. You'd put afew drops of urine on this tablet, and the urine would sink through,
and it was buffered at an acid pH so that if you got an alkaline pH color change from yellow to
blue, you' d know that was protein, because you knew the pH was not the color changer. That
was fine, but again, it was atablet test. Thiswas when we first discovered, at least in our minds,
the process called “metamerism.” That is, some specia kinds of color dyes under a fluorescent
light are much different than they are under incandescent light. People couldn’t do this test
unless they had an incandescent light bulb because it wouldn’t work under fluorescent light. So
about that time is when we came out with the glucose/oxidase test for glucose. Thisis because
we bought the Takamine Laboratories in Clifton, New Jersey, where they made all kinds of
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enzymes. One of them was glucose-oxidase, and Al said, “WEell, we ought to use our sister
division to utilize some of their products, and maybe we can get atest that’s specific for
glucose.” Because with Clinitest® and the other reduction tests, any kind of reducing substance
in the urine will give you a color change, not just glucose. There arealot of drugsthat are
metabolized into glucuronides, which are strong reducing agents, and so that gave you a“false
positive for glucose.” Glucose/oxidase and glucose in the present of air will form two end
products: hydrogen peroxide and gluconolactone, or gluconic acid. So we had teams set up.
Some teams were going to test for peroxide. We were going to test for pH change—to me, it
was simple to test the pH to seeif the pH became lower. Then that would mean more glucose
there. Well, the peroxide team won, because they’ d have peroxidase as also areagent to react
with peroxide, and then get a chromogen color change. We used benzidine first, because we
didn’t know anything about carcinogenicity. | remember, we used to pipette benzidine and
benzene, and we never got cancer! None of us ever got cancer. | don’t know of anybody that
worked in those labs that got cancer. We're al cancer-phobic now.

Anyway, we used this particular system for Clinistix®, we called it a double sequential
enzymatic reaction—glucose/oxidase and peroxidase. At about that time, we put it on paper
strips. We used to just cut filter paper and dip it into a solution and hang it in the oven to dry,
and then dip it in urine and watch the color change if there happened to be glucose in the urine.
Then it got to be alittle more refined, and I’ ve got a couple of picturesthat are out there.

There’' s apicture history out there, which I’ll show you, that shows how we had this. When we
werein the research lab, we did the research, we did the development, we did the beginning
manufacturing. We had to devise tunnel dryers. The people in the development lab did a great
job in producing a huge tunnel dryer that would allow mass production of drying these reagent
strips. We used to have a card about half the size of an 8.5 x 11-inch paper and we would cut it
with ascissors and dip it into this solution and then let it dry. We'd have these cards put in a
rack that had slats on two metal rods through the holesin the slats. We would put them here,
slap another dat up against it, put another reagent card in there, slap another slat against it, and
then tighten those clamps, and then we had this rack of cards that would stick up. Thenwe'd
dip that into a big pan of reagent and send it through the dryer.

BOHNING: It was very labor-intensive.

FREE: Absolutely labor-intensive. Sure. But that’s the way the first productions were made.
So by that time we were putting different anal ytical testsin reagent strips. Of course, glucose
was the first one and protein was the second.

BOHNING: Could | back up alittle bit?

FREE: Sure.
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BOHNING: Still back before you went to strips, you moved from all of these different tablet
products, and of course, that had to go into some kind of production. Y ou just indicated that
you were sort of involved in getting production started. What was the attitude of the company
towards A: research, then B: facilitating your discovery, and then putting it out as a product?

FREE: They wereall still looking for that wonder drug. We were kind of the stepsisters. Asit
turned out, Ames never did have awonder drug, but they sure went hog wild on diagnostics, and
that’sall Al’sfault. [laughter] He was the one that pushed the diagnostics.

BOHNING: So the support was there from the upper levels of the company in terms of keeping
your group going?

FREE: Waell, since Dr. Compton first invented Clinitest®, yes, we kept it going. Besides, we
produced these productsin asnap. | mean, it didn’t take five years the way it does now to go
through all the machinations one has to go through. We produced Acetest® in a hurry; we
produced I ctotest® in ahurry. We had Albutest®, and then we got the reagent strips. Thiswas
such anovel thing that, as | say, we made our own manufacturing equipment in the Miles
machine shop!

BOHNING: What kind of competition did you have prior to getting into the strip part?
FREE: None.
BOHNING: Youwereit?

FREE: Yes. The competition we had for glucose, Clinistix®, was with TesTape® from Lilly
Company [Eli Lilly and Company]. Lilly, of course, isthe biginsulin producer. In 1954, |
think, but | can also give you a better date on that—21954, or 1956, Al and Jack Comer from
Lilly both gave papers (3) at the ACS [American Chemical Society] meeting on the same
glucose/oxidase kind of test. They used formic acid instead of citric acid the way we did. |
suppose we both had the same indicators. | don’t remember. But it ended up, we cross-licensed
each other because nobody could figure out who was first on the block. Then we just expanded
and they quit.

BOHNING: The two groups were working independent of each other?
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FREE: Absolutely.

BOHNING: Until the time of the ACS meeting,

FREE: Wedidn't know. And they didn’t know. At least, | suppose they didn’t know, anyway.
BOHNING: Thereare alot of examples of that in the history of science.

FREE: Oh, yes.

BOHNING: That's aninteresting one.

[END OF TAPE, SIDE 2]

BOHNING: What was the reason for moving from tablets to strips?

FREE: | think, again, it was Al who said, “Y ou know, we ought to be able to make this easier
and even more convenient than tablets, so no one would have to wash out test tubes and mess
around with droppers. So maybe what we could do would be to do it on paper.” Because we
had just done Ictotest®, where we collected the urine on afilter mat and adsorbed to the surface
and actually did the reaction on the surface. So maybe if you impregnate the paper with this
reagent and put adrop of urine on it, you'd haveit; and it worked. We got ablue color. So, |
guess, he said, “Well, instead of doing it that way, we could get rid of the dropper if we just
dipped the paper into the urine.” That's what started it.

BOHNING: That redly was quite achange. | was going to ask what the impact was on that,
then, in terms of people you were selling these products to.

FREE: Oh! They said, “This new-fangled stuff! | don’t want it. The way grandfather did it,
I’ll do it the same way!” Med techs would say, “ These new-fangled things!” The College of
American Pathol ogists was beginning to produce a quality-control system for laboratories. In
fact, quality control for industry, | think began in the clinical laboratories with Dr. Bill [F.
William] Sunderman’s paper (4) in 1947. [William P.] Belk and Sunderman had this seminal
paper in 1947 where they gave some known hemoglobin solutions to different laboratories and
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got awide variety of answers. They first started the idea of having quality control, having
knowns, running controls and unknowns, and that’ s what started all that. With this attention to
the fact that it was important to have a good accurate answer al the time, and tests being much
more precise than they ever needed to be for some of these conditions, the med techs were
saying, “ These new-fangled tests—how do | know they’re giving the right answer?” The
College of American Pathologists had accepted Clinitest”® as the way to do urine sugars. So
when the “new-fangled” dipsticks came out, they said, “Of course you may use Clinistix®, but
we have to confirm it with Clinitest™,” which is a much less sensitive kind of test! | mean, they
just did it backwards, the whole thing. It took awhile before it became acceptable.

BOHNING: That’sinteresting because | would expect it would be just the reverse of that. That
making something simpler for somebody to use would be more acceptable.

FREE: Yes.
BOHNING: The quality control aspect, then—

FREE: That was part of it. But also the “not invented here” kind of thing, because clinical
methods were devel oped by the people in the laboratories to use on their own hospital’s
specimens. Also, | think another reason is that they were sensitive to their own jobs. Thiswas
the beginning of the time when automation came to clinica labs. People said, “Y ou know,
pretty soon they can hire high-school kidsto comeinand | won't haveajob.” Of course, it
didn’t turn out to be that way, but that was the feeling and that was the fear. | expect that this
had something to do with those dyed-in-the-wool med techs. | remember, “How do you know
thisisright?” Then the protein test, of course; the reagent strips, with this protein error
indicator as the color changer are buffered at pH 2; if the buffer is not there, any pH above 4
(which urine always is) would give acolor change. The colors are very difficult to match. The
yellow for the negative is not really yellow. It’'s greenish-yellow. It s difficult to know whether
it's greenish-yellow or yellowish-green to get that first change in color blocks. So these med
techs would say, “| never get anegative with thistest. If | dip it and put it on awhite
background, it’s aways green.” Y ou're not supposed to do it that way! Y ou’re supposed to
hold it against the color chart, good lighting, proper timing, and al. We'd say, “Do you match it
against the colors?’ “Oh, | memorized those colors. | don’'t need the color chart!” Or, I'll
never forget—(we were the technical services people then, too, because we got all the calls)—
we'd say, “Well, do you just dip it in briefly and drag it across the urine container to wipe off
the last excess urine and match it?” And the answer was: “Oh, no, | swished it around to get
that last little bit of protein out of the urine.” She was washing the buffer out of the strip, and of
course it was going to turn green! They al had their own techniques. Sometimes, to save
money, they would cut the reagent strip lengthwise to have reagent areas only one fifth of an
inch wide!
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BOHNING: In order to promote this, did you need to go out and do it or did you train other
people?

FREE: No. Wehad asalesforce. Remember, we were selling Salici-Vess® and Alka-Vess® to
physicians, and so this became the detail force that sold the diagnostics, as well; it was the same
company. We had marketing peoplethat didn’t believe, too. Tom [Thomas C.] Black, from
England, was our vice president of marketing when we thought, “Well, as long as people do
glucose and protein urine testing on everybody that comes along, let’s put the two tests on the
same strip.” One turned from red to purplish blue, and the other turned from yellow to green.
Tom said, “Oh no! They’ll get them mixed up!” How are you going to get them mixed up?
[laughter] Then, that’s when we first discovered that if “ Suzie Schlonk in Podunk” can get a
wrong answer, shewill. She'll find away! [laughter] But we finally persuaded Tom that it
would be better, easier, and they could make alot more money by putting the two on a strip.

BOHNING: Inthat video (5) that you sent me, you demonstrated how you originaly started
putting the two on one strip. That must have been not easy. | mean, it was very time-
consuming.

FREE: Yes. Actualy, we had asyringe full of this ethyl cellulose, which was the dividing
substance. Of course, when we first decided to put two on a strip, we had no concept of how to
keep them from reacting with each other. So that’s when the ethyl cellulose was used as a
barrier between the reagents. Because, about that time, we had used ethyl cellulose to coat the
glucose reagent strips for blood glucose, to keep the red cells and the protein from interfering
with the color reaction underneath the cellulose layer. We would put a drop of blood on the
reagent, and then wash it off with water, and then match it to the color chart. So that ethyl
cellulose protected the reagent from being stained by hemoglobin.

BOHNING: Clinistix® was the first one that was introduced in 1956.

FREE: That’'sright.

BOHNING: If | have my dates correct. Now, | have awhole list of others that followed.
Albustix® was the next one?

FREE: Yes.
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BOHNING: Do you know what year that was?
FREE: 1957.
BOHNING: Ketostix®?

FREE: Yes, that was 1957, too. That was a neat one—I forgot to do that one when | was doing
thefilm. As]1 told you, the nitroprusside reaction is what they still use for ketones, and that has
to be very alkaline. Nitroprussideis a gorgeous ruby red color solution when you dissolve it.
When you put akali init, it turns green, so you can't just put all the reagent together and dip
stripsinto it. So the guys were pretty sharp with this. They put ammonium sulfate, which was
the alkaline component of Ketostix®, in an agqueous solution and put it through the dryer, and
then they dissolved the nitroprusside in an organic solvent and dipped them again and they dried
real fast; it just evaporated. So that was the way they figured out how to put these two
incompatible things on the same reagent and still keep them stable. It was very clever, avery
neat way to do it. So this two-dip modification was used in many of the other compositions, as
well.

BOHNING: Uristix®?
FREE: That’sthe glucose and protein, yes.

BOHNING: I'm looking at anumber of different names here. Diastix®. Isthat the first one
with the two reagents or not?

FREE: No, it was second. Uristix® camefirst. Then Diastix®. |f we can put glucose and
protein on the same strip, we can put glucose and ketone together, and the diabetic only has to
dip onestrip. But clinicians were still under the impression (and it was probably avalid one)
that you don’'t do ketone testing unless you excrete alot of glucose. Then you' re testing for
impending ketoacidosis and you can’'t have just urine ketones if you' re adiabetic. If you're on
the Atkins Diet, where you eat nothing but fat and protein and lose weight, you metabolize your
body fat into ketone bodies. It's aketogenic diet. So they used Ketostix® to make sure the diet
was working. We sold alot of Ketostix® to people who were Atkins Diet followers. When he
first published—that must have been forty years ago or thirty years ago, anyway.

K eto-Diastix® wasn't a very good seller, and so it was discontinued.
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BOHNING: Dextrostix®. Now we're up to about 1963. I’m not sure of the timeframe but you
said you have something that we can use to sort that all out.

FREE: Yes. Maybe | should tell you about Dextrotest® first.
BOHNING: Yes. | did havethat.

FREE: That was an earlier one, right. Dextrotest® was a modification of Clinitest®. Back in
those days, whenever you analyzed any blood, you made a protein-freefiltrate first. Well, we
had—you probably don’t have Bumintest® on your list, but the old-fashioned way of testing for
protein was a turbidimetric test with sulfosalicylic acid. Well, these Bumintest® tablets were
nothing but sulfosalicylic acid with alittle fizzy carbonate added to it. It wasjust an easy way
to make a5 percent sulfosalicylic acid solution. It sold like hot cakes, and all they had to do
previously was weight out sulfosal but—by golly, the modern way was to buy your ready-made
stuff and dissolve the tablets. So we thought, well, what we can do is de-proteinize blood with
sulfosal, make afiltrate, and then react that filtrate with a modified Clinitest®, with amuch
lower level of cupric sulfate so that you' d get low, normal, and high values, like 100, 150, and
250 ma/DI. So we had especially designed these little filter-top tubes, which were cute, little
things. | still have some around someplace. They were like the Clinitest® tube design, about
that same size, except they had aflared funnel top and aone-mL mark. We had little filter paper
circlesthat we put in there. In another tube, we would mix sulfosalicylic acid solution (from a
modified Bumintest tablet) with blood and collect the filtrate into the tube | just described.
When the filtrate reached the mark, you removed the filter paper and the rest of the glop and
added alittle cupric-sulfate tablet to that filtrate and it gave a reducing substance kind of test for
blood glucose. Well, that was just alittle less complicated than doing it in aregular lab so it
never flew very far, but it was away to conveniently measure blood glucose without an external
heat source. Of course, then we adapted the urine glucose sticks to the Dextrostix® for blood
glucose.

BOHNING: This must have been an incredibly busy time. Well, we're looking at something
like ten years, not even ten years. From 1956 to 1963.

FREE: Isn't it amazing?
BOHNING: How many different products did you introduce?

FREE: We had about five or six, because the third one to be added was Combistix®, and it had
glucose, protein, and pH, because labs always measured pH. That was pretty neat, too. We
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took methyl red and bromphenol blue and mixed the indicators so that you got wonderful color
differentiation. It was orange at pH 5, pH 6 was yellow, pH 7 was light green, pH 8 was dark
green, and pH 9 was dark blue. With those two indicators it made a great wide span of colors.
That's great, except for people who are color-blind. If you have different shades of the same
color, people see them because it’s gray to them, apparently. But if they’re different colors,
then they have amore difficult time. Apparently it worked for enough people that it was okay.

BOHNING: Not only was it busy, but it must have been exciting for you and for Al to be able
to do all that you accomplished.

FREE: Oh, we had wonderful people. We had Chauncey [O.] Rupeinthelab. He and [Ingrid]
Metzler came out with Phenistix® to detect phenylketonuria. Because about that time, Sir
Archibald Garrod had described four inborn errors of metabolism—genetic disorders—that if
detected early enough, especiadly with phenylketonuria and galactosemia, you can prevent the
kids from becoming mentally retarded if you treat them soon enough. So Phenistix® isasimple
ferric chloride on a paper, and it will turn sort of a gray-green-blue color with phenylpyruvic
acid, which is the intermediary metabolite of phenylalanine. That’s asfar as these kids can take
that metabolism. Their phenylalanine hydroxylaseis missing from their livers or the enzymeis
inactive for some reason. |If you detect these people before they’ re a month or two old, after
they’ ve ingested protein so they have enough time to form phenylpyruvic acid, if they're going
to, you can just take phenylalanine out of their diet and they’ll not become mentally retarded. |
have adlidethat | use of a Sue Ellen Cross. We had awonderful County Commissioner of
Health at that time, Dr. Paul Martin, and he and Al worked together to send Phenistix® home
with the mothers of al the kids in our Goshen or Elkhart hospitals. Mothers tested their own
babies. Just pressthis reagent strip against awet diaper and you get the color of phenylpyruvic
acid. We have alot of Amish people in the surrounding counties as well as Elkhart County.
Sue Ellen Cross was born in a hospital about thistime. Her older sister had died at the age of
twelve and she was just a baby the whole time. Her mother had to change her diapers, feed her,
and whatever because she was a phenylketonuric. So with our reagent strips, Dr. Martin found
Sue Ellen was also phenylketonuric. We used to do her blood phenylalanine al through her
growing up. These kids apparently will develop an aternate pathway to metabolize
phenylaanine as they grow older so that you can gradually keep adding proteins to their diet
and they still will not become mentally deficient. So when Paul Martin retired, Sue Ellen was
about sixteen or seventeen at that time, and she gave him his gold watch and was there at the
banquet to say how he saved her from alife of menta retardation and early death.

BOHNING: That’svery impressive.

FREE: It wasredly great.
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BOHNING: In making these products, one of the things you had to provide was color charts.
That must have been something in itself, to print and produce good color charts on alarge scale.

FREE: Oh, absolutely. In South Bend, Mossberg Printing Company devel oped their techniques
for color printing as we developed our need for them. We had something called the “Color
Harmony Manual,” which was like a paint-chip catalog. These were octagonal in shape with a
little tab at the end where you slid them into a dotted page. There d be a page with thiscolor in
the center and then different shades going to paler, and different shades going to darker, and all
the chipsin between. We chose the closest match to the Color Harmony Manual—a
reproducible manual that print shops had. Mossberg came up with wonderful color charts. |
remember Acetest® charts were printed with a procedure that makes little dots. Instead of pure
color, like apaint, it’s abunch of little dots that were printed, and with enough magnification
you could see those little dots. Later on, technology improved and they actually would color
with different inks rather than different amounts of dots. But Mossberg was wonderful. We'd
run back and forth to South Bend. “This color chart doesn’t work as well asit should.” They'd
fix itsoit did. We said our urine products are “quality controlled” with a color chart. The color
chart was the standard, because they came out the same all the time. People would say, “Well,
how can you control asingle unitized test?” That’sstill adifficult thing. With unitized tests,
you test awhole bunch from a batch, you can’'t possibly unitize control because once you’ve
used it, it'sruined. You can't do it unless you split it in half and people did that, too. They
thought they’ d save money so they’d cut it in two and make two very narrow strips, a tenth of
an inch wide.

BOHNING: What was the size of the strip? Like alitmus paper or something?

FREE: It was one-fifth by one-fifth inch square.

During these times there are different formul ations that were improvements on prior
formulations so that the manufacturing was changing al the time to better and better products.
About the time of Labstix®, which was five tests on a strip, the manufacturing peopl e decided
they didn’t like to apply reagents between two water impervious barriers on felt paper. So they
decided to go to reels of one-fifth-inch wide reagent ribbons, and they had these reels about a
couple of feet in diameter. There was aMylar reel about 6 inches wide, and that was the matrix
to attach reagent ribbons. Then they had double-sticky tape afifth of an inch wide, and so they
would peel off one side of the tape and put it through so that the reagent would stick. Then asit
got to the end of theline, they’d ped off the other side so it would stick to the Mylar.
Eventually, they’ d have several reagent reels for multiple reagent strips. It was an impressive
manufacturing system, and they’ re always improving it.

BOHNING: So Labstix® was five?
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FREE: Yes.

BOHNING: You went all theway up to ten, you said?

FREE: Yes.

BOHNING: What did you put on ten?

FREE: Here'sasample.

BOHNING: That'svery impressive. Thisisa current product?

FREE: Isn't that neat? Yes. That’sacurrent product.

BOHNING: I'm amazed that in al of thistime—we're talking forty-some years here of
devel opment—that these strips are still as popular.

FREE: Urine reagent strips are the backbone of the Diagnostics Division.

BOHNING: Yes. We need to actually put some of these right in the transcript. If | can have
these? Just so that we can visually show what we' re talking about.

FREE: Sure. You can havethem. They' re outdated anyway. They expired February 1998.
Those colors are going to change. They’re exposed to light. They are packaged in a black,
plastic bottle, hermetically sealed, with a desiccant inside to keep them dry. This was another
problem. Whenever we added a new reagent to those strips, we had to make sure that it didn’t
volatilize and cause one of the other reagents to change composition or to change color. We
have to make sure that one reagent doesn’t wash down on therest. The way to do thetest isto
dip it into the urine specimen and drag it across the container so you don’t have any drop of
urine left on the strip. Then you match each reagent to its color chart. Each oneis matched at a
specid time; first glucose, then bilirubin, then ketone, then specific gravity, then blood, then pH,
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then protein, then urobilinogen, then nitrite, and the last is leukocyte esterase. But pH and
protein are next to each other; the protein reagent is buffered at pH 2. So if you have an alkaline
urine and don’t get that last little drop off, and it runs down, it’ll wash the acid protein reagent
right onto the pH and change it to an acid color (yellow) from an alkaline color (green or blue).
So people say, “How come I get this green color, but it’s got a yellow stripe in it?”” Well, that’s
where the urine ran down over the reagent—“pH runover,” we called it.

BOHNING: Do you think there might be a chance of getting some of those labels to put in the
transcript?

FREE: Oh, yes. Sure.
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BOHNING: How did your position in the company change with all of these discoveries going
on?

FREE: Waéll, once upon atime, there was a man who was the Vice President of Research and
he said, “Y ou know, buried in this Personnel Practices book, it says husbands and wives can’'t
report to one another.” So, he made me transfer to the development lab. | worked in the
development lab for several years with John Rebar: devel opment scales up the products from
the research lab, and transfers them to production. But then our very good friend Charlie
[Charles V.] Owens[Jr.] became President of the company and he said, “ That’sridiculous.” So
I got to come back, and worked with Al when he became VP of Technical and Government
Services. [laughter]

BOHNING: The Ames name till exists, or did that go with Bayer?

FREE: It went with Bayer. It used to say “Ames’ on all the reagent strips, and it used to have
our logo and all that, but when Bayer bought the North American Bayer Aspirin trademark from
Sterling [Winthrop]—well, from [Eastman] Kodak; no, actually from SmithKline Beecham—
then everything became Bayer. Bayer was worldwide. Bayer bought Milesin 1976. But when
Bayer bought us, it was particularly because we had a good name in the pharmaceuticals, even
though they were over-the-counter pharmaceuticals, and also because Bayer had no diagnostic
products. So they bought us and said there' || always be a Miles and there' Il always be an Ames.
Thenin 1992, | think, they said, “We own Miles lock, stock, and barrel, and we're never going
to get the Bayer name back in North America, so what we' re going to do is change all of North
America, all our sitesto Miles Incorporated, including MOBAY . Monsanto and Bayer had
MOBAY in Pittsburgh, a huge manufacturer of polyurethanes and other plastics and coatings.
So everything changed to Miles, Incorporated. | remember | was in Texas giving atalk for the
American Chemical Society in Houston, and the people from Baytown—we have a big Bayer
plant in Baytown—said, “Will you come over the tell us what the heck Miles, Incorporated is
now that we're Miles?” So | had a good time talking to the Baytown group.

[END OF TAPE, SIDE 3]

FREE: Three or four years later, Kodak, who owned Sterling Winthrop over-the-counter
products, decided they would concentrate on cameras and film. So they got rid of their over-
the-counter products by selling them to SmithKline Beecham, and they sold their diagnostics to
Sanofi [Pharmaceuticals, Inc.]. Bayer in Germany was going to Kodak and everybody else who
had owned Sterling Winthrop, saying, “What would it take to buy the Bayer Aspirin trademark
in North America?” Nobody wanted to sell. So when Kodak sold Bayer Aspirin to SmithKline
Beecham in England, then Bayer crossed the channel with their one billion-dollar check in hand
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and bought their North American Bayer cross, Bayer trademark, and Bayer name. So it’s now
Bayer/Bayer all over the world. Infact, Helge Wehmeier, who is the chief honcho in
Pittsburgh, wrote us all aletter saying, “We' re going to pronounce B-A-Y -E-R the way the
locals pronounceit.” They weren't about to try to train everybody in the U.S. to say B-E-I-E-R.
[laughter] So we're “Bayer,” but when we go to the rest of the world, we're “Beier.”

BOHNING: | was curious about it. 1I’m glad you mentioned that, because | was curious about
the two pronunciations.

FREE: When we were bought by Bayer, many of us took German lessons. | never did get to
use mine, although | did visit Bayer in Leverkusen onetime. We actualy had Gerhard Stigler,
who was a professor of German at St. Mary’s, come to Elkhart, and we took classes. I’'m very
bad at vocabulary, and “dies’ and “ders’ and “dases’ and all that. So | had to give atalk about
Den Pflussen and I’d say “Die pflussen,” and he'd say, “It's die, not der. Or das, not die” 1'd
say, “Oh, come on. Won't they just say, ‘ Doesn’'t she have a charming American accent?” He
said, “No, Helen. That’s not what they’ll say!” [laughter]

BOHNING: Somewhere aong the line, you managed to get a degree in management from
Central Michigan [University].

FREE: Yes, that was part of the time | wasin Growth and Development. After I’d come back
to Technical Serviceswith Al, | took ajob with Jim [James A.] Murphy in the Growth and
Development department as New Products Manager. This was a system whereby the New
Products manager from Growth and Devel opment—there were three or four of us—would take
a project development team who had representatives from Research and Development, Quality
Assurance, Manufacturing, Marketing, Medical, and Finance—all forming ateam, because
Charlie Owens said, “New Product Devel opment is a company-wide thing, not just one
department.” We in Growth and Development held these Project Team meetings. During that
time, the American Society for Medical Technology, who had core groups in various parts of
the United States, had a process where you could get an M.A. in Management or in Education.
We would collect the thirty hours or thirty-two hours for our master’s degree by going to
Harrisburg, Pennsylvaniafor aweek and getting this two-hour class done; or we'd go to Denver,
Colorado for along weekend, Thursday through Monday and get an hour or two hours. It was a
great way to get a master’ s degree while employed full-time because the othersin the class were
all hedthcare-oriented people. They were nurses, med techs, or sometimes physicians, and it
was a neat way to get a master’s degree.

BOHNING: How did you feel about moving into the Growth and Devel opment area, after
having been in research al that time?

27



FREE: Actualy, | think they got me from Technica Services, and | thought several times about
it because Technical Services was my favorite kind of place. We used al our knowledge that
had devel oped during the yearsin research and development. We had to answer the questions
and al the correspondence, but we aso got to train the salespeople on using any new products,
and refreshing the District Sales Managers on old products. That was just like being ateacher in
alaboratory and it was fun. It was great. The position in Growth and Devel opment, was a
promotion, so | took it. But Technical Services wasterrific. My favorite bunch. We also used
to have urinalysis workshops that we would provide for physician office workers or laboratory
peoplein clinical labs or for medical students. Again, it was a combination of teaching and
doing and it had alot of lab stuff connected with it. 1 remember once upon atime we had a
wonderful Chinese lady, Johan Cheuk, working in our lab with us, in Tech Services, and we
held division manager refresher courses. We had about ten or twelve divisions; | think there are
about thirty divisions now. Anyway, division sales managers would come into Elkhart for a
week or two for these refresher classes, both from a marketing perspective and from our
technical part. We used all the products and had a variety of the urines made up to contain
various analytes, and they were doing lab tests on these. But anyway, one of the guys was
Charlie [Charles] Santari, alittle, Italian guy from New Y ork—and he was wonderful—told a
story like nobody else could tell stories. Hetellsthis story on himself: we were doing bilirubin
tests that day, and Johan had his section of the lab, and he said, “Johan, | need some Harrison
strip tests.” Shesaid, “Okay. I'll get them for you.” She went off and forgot about him. She
came by again and he said, “Johan, | said | needed some Harrison strip tests.” She says, “| gave
themto you.” Hesays, “No, you didn’t. See, | don’'t have any.” She says, “Well, | gave them
to somebody. You all look aliketo me!” [laughter] We just can’'t feature—thisis short little
Charlie, and atall guy next to him. [laughter] But that was awonderful story! “You all ook
alike to me!”

BOHNING: At one point you were also the Director of Specialty Test Systems. I’m not sure
what that means.

FREE: Wadl, I'm not sure what it was, either. It was an effort that didn’t go very far. Thiswas
also under Jim Murphy as Growth and Development Vice President. There were some specia
kinds of teststhat we had that were not marketable through the detail men because it cost too
much to sell them. So we were trying to figure out amail order or some way to market these
few tests. Many of them were neonatal test strips. We had several of these. We had the
Galactostix®. It was like Clinistix® for glucose, but it was for the sugar, galactose. Ordinarily
what people in hospitals do—they still do—isthey’ Il do Clinitest® and Clinistix® on the same
urine from ababy, and if they get a positive Clinitest® and negative Clinistix®, they know it's
not glucose, but there’ s some reducing substance there. One out of five hundred thousand times
it's galactose, but again, taking lactose away from that baby and feeding him soy milk will
prevent the mental retardation, early death, and liver damage that occurs with galactosemics.
We couldn’t talk most labs into using it routinely so we could make it aroutine product. There
was another test for Hurler’s Syndrome. That’s akind of mental retardation that’ s detected by

28



the excretion of chrondroitin sulfate products. It was an azure-blue, impregnated square of
filter paper that turned pink when you put adrop of urineon it if there was some kind of
chrondroitin product there. There was another one called Fecatest® for occult blood in stools.
Without collecting a stool sample and having a mess to test, you just leave the stool in the toilet
bowl, and drop this fizzy, Alka-Seltzer®-typetablet in. The fizzing would release the blood
from the specimen, and then you’ d drop in an envelope or another tablet that contained
oxidative chromogen that would turn blue in the presence of blood. It's the second half of that
double sequential enzymatic reaction, because blood acts like a peroxidase. Without collecting
astool sample you could test for occult blood, which is a good screening test for bladder cancer
and urinary tract cancer, kidney cancer. They said, “Helen, why don’t you try to sell these few
low-volume products? Do market plansand al.” But we eventually decided it wasn’t worth
even putting just my time in those products.

BOHNING: There was something else that came out, probably alittle earlier than the time
frame we' re at now. But that was the reflectance meter.

FREE: We had an engineering department that said, “Y ou know, if you make these tests
consistent enough, we can take these color reactions and measure intensity of color by
reflectance spectroscopy.” Instead of measuring the intensity of color by passing light through a
solution, reflectance spectroscopy measures intensity of a solid surface by measuring reflected
light. Theinstrument directs a beam of light on the reagent strip, and depending on the intensity
of color, alittle or alot of light would be reflected onto a photo cell. Reflected light measured
would be inversely proportional to the intensity of color, and therefore to the amount of the
analyte. This should give a more accurate, more quantitative blood sugar value. The blood-
sugar tests are matched against color blocks with 100 or 200 mg. differences up at the top part
of therange. Tom [Anton H.] Clemens and his crew developed this meter, about 5 inches by 9
inches by 2 inches, with alithium battery iniit. Y ou would put a Dextrostix® strip in after you
had reacted it with adrop of blood and washed it off, and take a reading from the galvanometric
scale. If thereading was too high, you' d turn to the next galvanometer scale to get an accurate
number. That was the first meter for using reagent strips with reflectance spectroscopy. Then it
was developed into Dextrometer®, which was about afourth that size, and now it's Glucometer®
or Glucometer-3®, or Elite®, or Encore®, or Dex®. They all have different names, and they’re
all getting smaler and smaller and smaller. The newest oneiscalled “Dex” for dextrose. Itis
an ergonomically created device. Previous meters are rectangular and somewhat bulky things
and they read reagent strips. This one has adisk with reagents for ten testsin awheel pattern.

A single reagent will slide partly out of the meter, and by capillary action, will take atiny
amount of blood from afingertip puncture and display the glucose concentration on the display
window without the need for timing or removal of blood from astrip. A lot of times, diabetics
will say, “I want to throw that meter against the wall, because | don’t want to know that my
blood sugar is297,” or whatever it is. But you liketo use this one. Bayer spent thirteen million
dollars building a manufacturing facility in Mishawaka, Indiana, to make Dex®.
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BOHNING: What did the original ones cost? Was this meant for someone to do at home?
Thiswas still in the lab setting?

FREE: Oh, no. Lab or aphysician’s office, yes. Or at the bedside sometimesin the hospitd. |
have no idea what they cost.

BOHNING: It sounds like they would be expensive.

FREE: Itwasalabinstrument. Yes.

BOHNING: At least the original ones must have been.

FREE: Yes. Then they got to be working on batteries, and now they’ re throwaway instruments.
When the instrument batteries die, you just throw it away and get anew one. They cost maybe
fifty bucks now, but most of the time they give them away, so you buy the products that fit. It
was in the early 1980s when all our patents ran out, so Boehringer Mannheim [Biochemicals|
came out with amultiple, just like ours. Except they had leukocyte esterase on theirs, and
leukocyte esterase in urineis an indication that there’s some kind of kidney or bacterial
infection, because the white cells are gathered where the white cells secrete the esterase into the
urine. But about that time we came out with a specific gravity, so again, we cross-licensed, and
we alowed them to use our specific gravity, if they let us use their leukocyte esterase. Al and |
worked, and the people in the lab later worked for years trying to get a colormetric specific
gravity.

BOHNING: | was going to say, that’s not an obvious one.

FREE: Yes, and we'd say, “We know how to do this.” The two biggest contributors to the
density of urine are sodium chloride and urea. So we'd say, “Urea and urease form ammonia.

Y ou can use the color pH indicator.” But ion exchange of sodium chloride replaces sodium
with hydrogen to form an acid, so they neutralize each other. [laughter] So the people that came
after us were smarter than we, and they said, “Y ou don’t have to worry about urea. All you
need to do is measure the ionic concentration and it follows specific gravity closely enough
without urea, so that you can measure within five specific gravity points, .005, and that’s good
enough.” So they use a polyelectrolyte, replace with hydrogen ions, and measure the color that
develops with bromthymol blue, which isfantastic! Katie [Katharine] Johnson did that before
sheretired.
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BOHNING: After the specialty test systems, you were the Director of Clinical Laboratory
Reagents.

FREE: Thisiswhen | was on my way out. They asked meto transfer to the Research Products
Division. The Research Products Division was another group that missed the boat, because they
had one of the first series of specific enzymes that break up DNA [deoxyriboneucleic acid].
What kind of enzymes? The name escapes me. Everybody knows what they are, but | can’'t
think of them. Transcription enzymes?

BOHNING: Oh, transcriptase.

FREE: Yes. We had a bunch of them, and we never sold them to the right people at the right
time, because other people came and got into the market earlier. Well, this was the Research
Products Division, and we had avariety of biochemicals—a whole catalog full of products.
They made them down in Kankakee, Illinois. One of the mainstays was serum-protein fractions.
Fraction 4, Fraction 5, and Fraction 8, and just plain albumin, either bovine albumin or human
serum albumin, which were reagents for many different kinds of thingsin aclinical lab. Then
they had another product called “cholesterol concentrate,” which they got when they were
fractionating for serum albumin. They extracted the cholesterol concentrate out of bovine
blood. So they asked meif I'd go over and start a new clinical products line and figure out how
to get their products into the clinical |ab, because there were still some peoplein clinical labs
who liked to make their own reagents. | thought the cholesterol concentrate was wonderful as a
cholesterol control. About that time people started not making their own reagents, and | wasn't
very effectivein that job. So when they eliminated my job, | took early retirement when they
offered it to me. They sold most of the Research Products Division off about that same time.
They kept the blood fractionation group going in Kankakee, and | just read on the bulletin board
that they sold that a couple weeks ago. Thiswas the Pentex [Protein] group. This particular
group was started by two women who were chemists who worked for Armour

[Pharmaceutical sl—you know, Armour is in Kankakee—and they said, “Heck, we can
fractionate blood fractions just as well on our own aswe can at Armour.” So they started
Pentex. It was these two women and three other people. Their lawyer and two other people
each contributed one-fifth of the funding and they started Pentex Protein. Miles bought Pentex
from this group. Trudy Dickinson and Jean Thomas were the two women. Jean was marketing
director and that’s whom | worked for. Trudy Dickinson was the President of this little
company, Pentex, in Kankakee. So they were put into the Diagnostics Group and they didn’t fit
very well into that group and so they sold part of it off. Sol retired in 1982, and I’ ve come back
every year as aconsultant to the Diagnostics Division ever since. [laughter]

BOHNING: | was going to ask, since you still list yourself as a professional relations
consultant, what arrangements you had with the company.
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FREE: Wedll, Al calls himself the Senior Scientific Consultant, and they ask us both questions
about the different kinds of thingsin diagnostics that can be answered from the Dark Ages part.
| call myself a Professional Relations Consultant. | chose that title when they said, “What do
you want usto cal you?” Because |’m so deeply involved with the American Chemical
Society, the American Association for Clinical Chemistry [AACC], the Association of Clinical
Scientists, and Medical Technology groups, | go around and give speeches at all these places
and advertise. So | figured “Professional Relations’ sounded like I’ d be a goodwill ambassador.

BOHNING: | want to talk about some of those activities, too, especially the American
Chemical Society. Did Al stay in the research group after you left?

FREE: Oh, no. Hewas out of the research group before | left. | was still one of those product
development people when heretired. Heretired not from research but from being Vice
President of Technical Services—Technical Services and Scientific Relations. So he had all the
“Good Manufacturing Practices,” and all the other legal things that he worried about with
lawyers. Hedid alot of the defense on the patents, as well, when they were challenged by
Boehringer or somebody, or when we challenged Boehringer.

BOHNING: Asall of this developed, what kind of competition did you have?

FREE: At the beginning we had the glucose competition from Lilly, which faded away pretty
fast, because they felt that they were not in the diagnostics business. Lilly is still known for
insulin and drugs. Then about the time our patents began to run out, Boehringer Mannheim in
Germany came out with very similar products. Theirs are called Chemstrips. They had just the
same kind of stuff wedid. They made theirs alittle differently and they had aweb that they
covered theirs with that did something special, and they were strong competitors.

BOHNING: I'm going to ask you a question I’ ve asked other people, and | have to be careful
how | phrase it. One of thethings I’ ve noticed in talking to a number of different scientistsis
that if they develop something for a company that’s a good money maker, the scientists don’t
often share in the fruits of that labor as the CEOs.

FREE: Of coursenot. At least | didn't when | worked in the research lab, and Al didn’t when
he came to work. It was said that what we develop on company time in the company lab
belongs to the company. That’s what they’ re hiring usfor. For along time, when Al was
director of research, and | don’t know how long it lasted after that, we could spend 20 percent of
our time working on what we wanted to, aslong as it fit the company policy and mission that
were established. We had alot of stuff that was fun to work on. Some of them developed into
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products. Most did not. But alot of them were new uses for old products. We used to have
exhibits, scientific exhibits at the Federation meeting, that were shown in a specia part of the
exhibit area. It was separate. Scientific exhibits were better than al those commercia exhibits.
We had awhole slew of new uses for old products. For instance, Clinistix® is a very sensitive
detector of glucose. So if you'redrilling for oil, you sometimes pour a bunch of water in, and
how much water is there, how much oil isthere? We figured if you dumped a bunch of glucose
in and then pumped it back up, you could tell by the glucose concentration about how much
water was there. That was anew usefor that. It never went very far. They also used to detect
glucosein cutting fluids of metal working companies. Because the bugs would chew up the oil
and whatever they used in oiling the cutting fluids, and you could tell by the amount of glucose
how much contamination you had and how much oil was disappearing and not doing its job.
There were al kinds of things like that we had projects for. We used to do animal work. |
remember, we used to squeeze rats at the Federation meeting to get a drop of urine and detect
glucose of adiabetic rat, or protein, or whatever, using experimental reagents. Or we could
dlicethetip of thetail off and get adrop of blood to measure their blood analytes with
experimental strips. Because these were really well designed to use just alittle bit of specimen,
and they were very sensitive so they were very useful in small-animal testing.

[END OF TAPE, SIDE 4]

BOHNING: You' ve been involved, especially recently, with organizations for women in
science. You started out at a time when women weren’t in science as much. Y ou've aready
explained your fascinating story about how you got into science. | want to ask if you have any
comments to make about your experiences and how you can use those experiences to help
women today in science.

FREE: Wédll, it'skind of different because, as| said, | got into science because there weren't
any men available to go into science. So then after | wasin, it was no problem whatsoever.
People asked, “Well, did you ever face sexual harassment or anything likethat?' | said, “Either
it never happened, or | was too dumb to recognize it if it did.” | think back then, you know,
people were used to having men pat you on the shoulder and slap you on the rear as you went
by, and it didn’t make any difference. If it bothered you, you said, “Don’t do that,” and they
didn't do that. | don’t know that | ever heard the term until many years after | started working,
but it wasn't abig thing. It was aman’sworld, sure, but | felt worse about being married to the
boss and working for the boss, because | thought maybe I’ d get some anti-stuff there, but the
people around me were very grand. Of course, Al bent over backwards not to show partidity. |
tell people, | worked for a company—where my husband was my boss—that made tests that
were done on blood, urine, tears, spinal fluid, and stools, and | got al the shitty experimentsto
do! [laughter] Because | did work on the tests for occult blood in stool. Other people did, too,
but, that’ sthe story. Again, | don’t read people very well, so if they were angry with me, |
didn't notice. Which is probably a good thing!
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BOHNING: Do you fedl that throughout your career at Miles—I guess| can call it Miles—that
you were treated fairly by the people you worked for and the company?

FREE: Oh, absolutely.

BOHNING: Were there anumber of other women here at the time, too? Y ou’ve mentioned a
number of names.

FREE: Yes, therewere. | don’t suppose we ever had a group that had more women than men in
it, but there were significant numbers of women who were graduate degree people who worked
inthelabs. Yes. Nobody ever became avice president. | kept thinking, | knew I’d never get to
be president, but | thought maybe I’d get to be vice president some time, but | never did. In
fact, when Al retired in the Technical Services, as Vice President of Technical Services, and
they appointed his successor, who was his assistant, Brad Hager, | kept saying, “Well, did you
ever consider me for that job?’ They said, “Yes, but you don’'t have a Ph.D. and you can’t sign
Ph.D. after your name when you write those letters from Technical Services.” At least that was
the excuse they gave me, anyway. It was a perfectly valid excuse to have. Perfectly valid
reason. Al still keeps saying, “Y ou ought to go back and get aPh.D.” But there’ s no reason to
anymore!

BOHNING: Had you thought early on about doing that?

FREE: Yes. It never crossed my mind when | graduated from college. My dad kept saying,
“Don’t you want to be adoctor?” He wanted to brag about his daughter the doctor. No! | just
wanted to be a chemist.

BOHNING: Now, you're active, | guess, still today in a number of programs that involve
women. You were at least involved in the Association for Women in Science Mentoring
Program.

FREE: | didn’'t do very much on that, though. They wanted me to be part of the investigator
committee and | didn’'t havetimeto do that. So | just was akind of advisor and | didn’t do a
very good job at that. But they have developed avery good mentoring program, women
mentoring women. | was on the Advisory Committee for the group at Dartmouth College.
Dartmouth has the WISP [Women in Science Project] program. | met with them a couple of
times. They had some good people on that committee. They had Millie [Mildred S.]
Dresselhaus, the physicist from MIT [Massachusetts I nstitute of Technology], and they had Mae



[C.] Jemison, the astronaut. She's the astronaut that now is the spokesperson for Bayer in the
U.S. Shecomes around. She's been here to one of these sites. She does a good job with kids. |
mean, she's awoman, she’s black, she's a physician, she’s an astronaut, and you just can’t beat
that credibility. She cameto visit one of our fourth-grade schools with alot of black kids,
saying, oh, she's an astronaut and all that, and she starts out by asking the kids, “Well, what
kind of chemistry did you use today?’ She getsthem first thing in the morning. They say,
“Chemistry? Wedon't useit.” “Well, didn’t you brush your teeth? Didn’t you take a bath?’
[laughter] And right there, she’s got them—right where chemistry meets their everyday life.

BOHNING: Well, maybe at this point we could talk about your experiences with the American
Chemical Society. You were president of the Society in 1993, if | have my dates correct.

FREE: Yes. That'scorrect.

BOHNING: You, of course, before that had been active at al kinds of different levelswithin
the Society. Why did you want to become president of the ACS?

FREE: It just kind of fell into my lap. | never dreamed of being president of the American
Chemical Society. It wasnot in my list of things | wanted. Infact, | don’t think | ever really
planned any of these moves. Itisn’t asthough you say, “These are my goals,” because it just
happened along the line. | happened to be at the right place at the right time. One of the things
that | had done was to be active in my local American Chemica Society section, which was,
back in those days, centered at the University of Notre Dame, where most of the professors kind
of said, “Well, we'll let those Miles Laboratory scientistsjoin.” We were the second-class
bunch. If | wanted to be secretary, that’s fine, | could be secretary aslong as | wanted to
because that was a lot of work. In fact, Milton Burton, who was a radiation chemist there, used
to say, first of all when they built the new rad lab, he said, “ They’ re debating whether to call it
‘Milton’s Hilton' or ‘Burton’s Sher[a]ton.’” [laughter] But he made kind of—maybe this was
harassment, | don’t know—but he used to say, “Helen, | don’t recognize you if you’ re not
pregnant!” [laughter] Because during my pregnancies was the time | was the secretary of the
local section. They figured I’ d been secretary for so long atime, | had done that job, so maybe |
deserved to move on up to be chairman. Then once you move up to be chairman, you get to be
councilor, and then you get to go to al the national meetings. | actualy followed Dr. Ernest
[L.] Eliel, who was a professor at Notre Dame at that time. He was secretary and then | became
secretary. He was elected to the chairmanship; | was elected to the chairmanship. He became
councilor. When he went to the University of North Carolina, | became the councilor. He
became president of the ACS; | became president of the ACS. So | said, “What are you going to
do next now, Ernie? President of the U.S.?" It just happened that | followed in those same
footsteps during that time.
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When you' re a member of Council, they ask what kind of committees you want to be
on because there are about forty-five different committees of the Council that are made up of
only councilors. You can’t be on those committees unless you're acouncilor. | wason the
Women Chemists Committee, and | chaired that for severa years, and was an advisor to them
afterwards. | wasinterested in public relations. | guessthat’s been one of my goals, to get the
whole world to understand that they can’t get along without chemistry, and that they shouldn’t
think of chemistry asthe polluter and the bad stuff that happens, but think of all the wonderful
things that chemistry has given them to make their daily lives better. Otis Fancher, who used to
be head of the Miles Organic Chemistry Section, when we visited him in Arizona after he
retired and we' d retired, said he thinks that people are healthier, wealthier, better organized, and
have more convenient lives, al because of chemistry. But if it weren't for chemistry, none of
those things would have happened. The idea of having people on the street recognize chemistry
for the good stuff it doesis public outreach. So | wanted to be on the public relations
committee. You don’'t have to be a councilor to be on the public relations committee, but |
chaired it when | was on the Council anyway. We actually had Dick [Richard] Moore, who was
the public relations person for some big company, and kind of a public relations person for the
Chemists' Club, on our committee. But they wanted to do thingsin a more formal way, and |
wanted to do it informally, just go talk to people, talk to your neighbor. As John [Kistler] Crum
once said in acomment column (6) for American Chemical Society’s Chemical and
Engineering News, “If every one of our one hundred fifty thousand people (or one hundred
thirty-five thousand—how ever many we had) talked to one person and told them and convinced
them that chemistry was great, that would be half amillion, and then if each of them—that
would be amillion. Pretty soon everybody would know.” But it just doesn’t work that way. It
isn't that easy. | still think that talking to the people beside you on the airplane, talking to your
neighbors, to the garden club, the Lions Club, the PTA, and people like that, about how great
the contributions of chemistry have been, it would be an eye-opener. | always start my speeches
to those people—I talked to Al’s Lions Club onetime. | said, “I’m achemist and I’'m sick and
tired of being the one that’s blamed for all the bad things that happen, when all the good things
like medicine, and this, this, and that are also the results of chemistry.” | guess | made them feel
al ashamed. A couple of them came up and said, “I understand. Y ou know, my wife's on this
kind of medicine, and | know that’ s something chemical.” [laughter]

| tell people that an easy way to do thisisto write aletter to the editor when they do
something good, bragging about chemistry. For instance, we're on the mainstream of Amtrak, it
used to be New York Central, and all these freight trains are made up down at our Robert Y oung
Y ards, and they go both ways—hundreds of freight cars. Well, they had one car that was
leaking hydrochloric acid. Instead of having a big panic and big headlines about “Big
Hydrochloric Acid Spill,” what they did was call the hazard team in. They found out it was
hydrochloric, and they evacuated people two or three blocks away until they got it under
control, they plugged the leak, they took care of the stuff that was spilled, and they did a great
job. So you write to the mayor and you write aletter to the editor saying, “Isn’t that terrific that
they didn’t cause this panic? They knew what to do because they asked chemists to help them
overcome thisand did agood job.” So that’s the kind of thing that we have to be more aware of
and do more of. And we don’t. There are so many things that could happen to make people
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understand how important chemistry is that don’'t happen. But National Chemistry Week and
the International Chemistry Celebration are going to take care of some of that, | hope.

BOHNING: One of the things that I’ ve been struck by is, if you go into a bookstore and you go
to the science section, you' |l find books written for the general public by physicists,
mathematicians, and biologists, but it’s pretty hard to find one written by a chemist.

FREE: There'sone that [Benjamin Klaus] Selinger from Australiawrote called Chemistry in
the Market Place (7).

BOHNING: Yes.

FREE: But you'reright. Maybethat’swhat | should do in my next retirement—write a book
for the public.

BOHNING: Philip Ball wrote one, aformer editor of Nature, but he didn’t even want to use the
word “chemistry.” He called it Engineering the Elements (8) or something, but he sort of stayed
away from the word “chemistry.”

FREE: | know. Which defeats the purpose of getting chemistry out there so that people would
know. Philip who?

BOHNING: Ball. | have acopy of the book. | think it’s called Engineering the Elements. I'm
not sureif that’s one of the chapters or if that’s the title of the book. He was aformer editor of
Nature, and actually the book isn’t bad, but he tried to avoid the use of the word “chemistry.”

FREE: [laughter] I think [Isaac] Asimov was a good chemist to have put chemistry before the
public—of course, he did hisin science fiction as well as strict chemistry.

BOHNING: | have a copy of hisIntelligent Man’s Guide to Science (9). | think that’swhat it's
caled. Hewroteit many yearsago. It’sthreevolumes. It'svery, very interesting. It was
written specifically for the general public.

You indicated earlier, when we were talking about the ACS, that you said you sort of fell
into the presidency. | wonder if you could elaborate on that alittle?
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FREE: Wéll, | was on the nomination-elections committee for along time, and | knew the
process and all that. They have akind of unwritten system, whereby they alternate between an
academician and an industrial chemist. These people are running against each other, not
academic versusindustrial person. Becauseif you did that, the academicians would win al the
time because the industry people don’t vote, although they are 60 percent of the membership.
They’ re not the active governance kind of people. | guess one year al the industrialists on their
list said “No,” and they finally got to me. [laughter] But | had been on the Board of Directors, |
was known to the people on the committees, and | was known to the people on the staff, and so |
guessthey put meon. Sol said, “Who? Me? Okay!” It wasagreat experience. | ran against
Hank [Henry F.] Whalen, who was another great guy. He's now the Vice President of
Development for PQ Labs [PQ Corporation], a specialty chemical organization in Philadelphia.
Our election ballot was alandmark event, because neither one of us hasa Ph.D. Whoever
would have won that election would have been the first non-Ph.D. to be president of the ACS. |
didn’t have my honorary degrees then, either. Assoon as| got it, Justin Colatt, who was the
secretary of the Society said, “Hey, | hear you got a Doctor of Science degree. Do you want to
be called * Doctor’ now?’ | said, “Well, | don’t care. What difference doesit make?’ “Oh, alot
of difference! I'll put down ‘Doctor.”” [laughter] | was kind of bragging before that | didn’t
have one.

BOHNING: | never thought about that. What kind of agenda did you set for yourself as the
president of the Society?

FREE: | had four goals, one of which was the public outreach, the important one. One wasto
get more girlsinterested in chemistry. Another was to get more of the members active. | said,
“During my time, in the three year track of president-elect, president, and immediate past-
president, | want to have at least 10 percent of the members do something for the ACS. Do
something besides go to meetings and read Chemical and Engineering News. Do something
proactive.” So thiswas when we started the Volunteersin Public Outreach Program, which I'm
glad to say now has about eighteen thousand members, which is more than 10 percent. | kept
saying, whenever | talked about it, “When you think of 10 percent of the members, that’s not
very much. That's not a big percentage of people who belong to a society who are really active
init.” Yetit wasahard goal to reach because it was a large number of people. We'retrying to
get one hundred seventy-five thousand members by the year 2001. So far they’ re going to have
one hundred sixty-five thousand by the end of next year, and one hundred seventy-five thousand
at the end, | hope.

BOHNING: Isit true—and | heard this somewhere—that the membership of the ACSisonly
about half the chemists in the country?

FREE: | would expect that’sright. Yes.
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BOHNING: That always struck me as being amazing because you would think as a chemist,
you'd at least want to be associated with a professional society of some kind.

FREE: Wadll, chemists, chemica engineers, and of course the engineers have the American
Institute of Chemical Engineers—the AIChE. There are alot of people who belong to both, but
alot of engineers prefer just the engineering society because they think of the ACS asthat old,
fuddy-duddy academic bunch, and the governance is mostly made up of that fuddy-duddy, old
academic bunch.

BOHNING: You indicated thisearlier and said that while the industrial people are the mgjority,
they're still not active. |Isthere any reason why they’re not active?

FREE: Wdll, alot of them say they join just to put it on their resume. A lot of them say, “But
my boss won'’t let me go to national meetings, unless I’ m giving a paper. | can’t give papers
because | don’'t want to reveal the secrets.” They have alot of great excuseslikethat. That is
changing. In fact, with the public outreach programsto the schools, alot of the volunteers are
more likely to be from industry because there are lots of industries that have recognized they
should support that. For instance, Bayer has the Bayer Science Forum, which was the Miles
Science Forum before Bayer bought us, which is a great group of volunteer scientists who get
their bosses' permission to do this, and they go out once or twice a year to talk to a class.

They’ ve gone a step further and they have what is called an “ Adopt a Scientist Program” where
aclass can say, “Yes, we want to adopt a scientist, and we want that scientist to come back
every two weeks for the whole class year.” They get to know this person, and the person getsto
know the kids in the class, and they devel op a good rapport and have alot of fun teaching
science at the sametime. Then they have “Magic with Miles.” We are a great source for
judging sciencefairs. The Science Fair program in Elkhart is very good. Some of them start in
kindergarten. | judged one little boy who was a kindergartner. Hisfather was an engineer. He
had this little rotating windmill that was run by solar power, and he had all these things he put
together. He had a solar cell from alittle calculator, and alight source, and he put al the
connections, and he'd just stand there and watch that thing go around. [laughter] It was
wonderful.

BOHNING: What about the International Chemistry Celebration? Y ou certainly have been the
driving force behind that.

FREE: Yes, but | think we started to drive too soon. [laughter] We were all real excited about
it thefirst couple of years, and then we said, “It’s not coming for five more years!” [laughter]
So it really dragged for awhile. Now it’s picking up steam. It goes from this November to next
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November’s National Chemistry Week, and it’s going to peak at National Science and
Technology Week in April when the National Science Foundation is going to have alot of stuff
for science, chemistry, and engineering at their week. We've got these four redly specia
projects that have really taken off. We have at the ACS the National Historic Chemical
Landmark program, and we have about five of these international groups that we have this year.
In fact, the first one was SmithKline Beecham’s Tagamet, which was in England and in New
York at roughly the sametime. It's already been, so it’s our first international. We have one
coming up thisweek in India, which isto honor Raman spectroscopy in Calcutta and Bombay,
and that’sjust India. We have one coming up—Ed [Edel] Wasserman, who is the 1999
president—it’s his baby and he's got it in Heidelberg, where German chemist [Hermann]
Staudinger was, and also in the U.S. at DuPont [E.I. de Nemours and Co., Inc.]. We had one
lined up to do rayon, but we can’t figure out where to do it in England, and so we're not going
to do that one, probably. But we're thinking of penicillin in England and here. There' s one
coming up in France for [Antoine-Laurent] Lavoisier, and there' s another one, which | can’'t
think of. But those are the international ones because Ed Wasserman has called his presidency
the International Chemica Enterprise Year. Then we have the Global Salute to Polymers,
whichisalocal section-oriented project, or an outside-of-the-country chemical society-oriented
project. They choose a polymer, and we give them a polymer plaque in which they can insert
their parchment “dedicated to this polymer because of” whatever. Those are supposed to be
community parties where the community gets involved with knowing how important this
polymer, this chemical, isto their own economy. We have several polymer salutes that have
been done already in the U.S. One at the University of Michigan. Ned [D.] Heindel hasthe first
polymer in space; it came through a Lehigh [University] group. Some of those are being
planned for avariety of places. We had a National Historic Chemical Landmark in Akron,
about rubber, and it was great because it had the five rubber companies, and they just couldn’t
decide where to put the plague so we' ve got one in each of the rubber companies, but the main
oneisat the University of Akron. So, we've got a bunch of landmarks and global salutes that
are coming up. These projects have really taken off.

The other thing isthe World of Color, which we call our “unifying event” for kids. The
polymer salute is more for adults in the community. The project for kids is picking aplant, a
leaf, aseed, anut, aroot, that’s got color, and we' re going to try to get the whole spectrum of
colors that kids extract from plants. Then when they dye a swatch of material, they senditin
and we' re going to make a collage of that. But we're also going to have a series of experiments
to do, like: What happensiif you put vinegar on this dye? What happens if you wash it? What
happens if you bleach it? What kind of properties does this dye that you found in your back
yard have? The World of Color experiments are translated into, | think, twelve or fifteen
different languages already. In the spring we're going to send these to whoever or wherever
they want them in the whole world so they can start putting the colors that they have found on
the global map that will be produced.

[END OF TAPE, SIDE 5]



FREE: Then the last one is something that we do all the time anyway and that isto develop a
contact, a connection with somebody who works somewhere el se in the world as a chemist.
Y ou can compare research, you can compare economies—this can be students who have gone to
school here and gone back to their country, or they can be people from other countries who you
have met at an international meeting. We' re trying to get alot of person-to-person contacts
going and hopefully they’Il last for along, long time after the international year is over. We had
atough time trying to figure out a unifying event, like light-sticks around the world, where, you
know, if they hold hands, you could have light-sticks around the world—fireworks. We still
may do the fireworks, somehow. Something that you can record from a satellite somehow.

BOHNING: In addition to your activities at the ACS, you’ ve also been involved with the
Clinical Chemists, and | don’t know that much about that organization, but could you tell me
something about their activities there?

FREE: It's about one-tenth as big as the American Chemical Society, and these are people who
work either in the diagnostic industry in their research labs, or are marketers or whatever, as
well as those who work in clinical |aboratories in ahospital or urgent care centers, or even
physicians' offices. That group of people isthe most regulated group of people in the world
because it’s so easy to control the lab in ahospital. Asl say, the U.S. started quality control in
the clinical laboratory. It has expanded to the nth degree. There' slegislation called “The
Clinical Laboratory Improvement Act of 1967” and then 1988. But those particular Acts were
directed right at the laboratory, at the rules and the things that you could or could not do, and
things that you had to do. They have clinical laboratory control specimens that they send out
four times a year that any registered laboratory—and all |aboratories have to be registered and
have to test and report results. Y ou can be registered as alab that does waivered tests only,
which are the easy-to-do ones; urinalysisisawaivered test. There are lots of borderline ones,
which they don’t know where to put. Then there are some, two grades of that higher-than-that
regulation for those who do clinical chemistry blood tests. Then some others that do Pap smears
and cytology that require even more kinds of legislation. The clinical chemistry group isthe
biggest, | think, of the clinical laboratory groups. The med techs stole our thunder because they
are now called the American Society of Clinical Laboratory Scientists, and that’s what the
AACC should have changed their name to, because they’ re really laboratorians and not
necessarily chemists. Someday the artificial designations of microbiologists, hematol ogists,
chemists, those that ook through microscopes: cytol ogists and coagulation scientists—they’re
all going to be laboratorians some day because they’ re doing alot of cross-training. Besides
that, the companies are producing instruments that are not necessarily dedicated to one of those
specid areas. They cal their newspaper Clinical Laboratory News now instead of Clinical
Chemistry News.

| tried to get them involved in public outreach; they have Medical Laboratory Week in
April, and | said, “Thisis agood chance to get out and change the public’s impression of what
you do,” because they always say, “Nobody knowswho we are. We're back in thelab. Or they
call usthe ‘vampires’ because we're the ones that go out and draw blood.” | did try to get them
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to get involved with public outreach activities, and they are, to some extent, with this Medical
Laboratory Week, but not nearly as sustained and as consistent and committed as the American
Chemical Society has been.

BOHNING: Well, public outreach requires a commitment of time and energy as well as money.

FREE: Absolutely.

BOHNING: You sort of have to find the people who want to do it.

FREE: Yes, exactly.

BOHNING: That's another thing | might just mention here, that you can comment on because
my experience has been that I’ ve met a number of chemistswho realy aren’t interested in
dealing with the public or dealing with the perception of their profession at all.

FREE: No. They want to talk to each other, and they’re great at talking to each other. When
they do talk to anybody else, they use the same words, and it goes right over peopl€e’ s heads.
Thisistrue, | think, in more instancesin the academic areathan it isin the industrial area.

BOHNING: Wéll, industrial people, | think, are acclimated to—you know, they are selling a
product.

FREE: Yes, stand up for your research.

BOHNING: Y ou have to be able to communicate enough to convince others.

FREE: That’sright. [laughter]

BOHNING: Whereas academic people really don’t have to convince anybody el se.

FREE: No. They'rethe expertsand “If you don’t take what | tell you as the truth, that’s your
problem, not mine.”

42



BOHNING: | also wanted to talk to you about your family. | know that you have nine children,
and I’ ve forgotten the number of grandchildren, and one great-grandchild | think | saw
somewhere.

FREE: Right!

BOHNING: One of the things that I’ m curious about is how many of your children may have
followed your and Al’ s footsteps to being scientists or not.

FREE: Would you believe hardly any! Al had three before | married him, so the three ol dest
are his. But they’re mine now. Their mother has since died. Hisoldest sonisaprotein Ph.D.
chemigt, retired recently from Bristol Myers Squibb. Of our six, two of the girls, the oldest and
the youngest, said that they wanted to go to medical school. So they got to organic chemistry
and changed their minds. Both of them! Well, let me go through our six, and tell you what they
are, becauseif | don’'t do it in order, | get them mixed up. Our oldest son isa 7th grade
schoolteacher.

BOHNING: Hisname?

FREE: That'sEric [Free]. He teaches English, as amatter of fact, or “language arts” they call
it now. Eric teaches 7th grade, and he's a big, two-hundred-and-some pounder, who aso has
coached football. Now he's coaching girls' volleyball and basketball. But having the coach
teach language artsisreally neat, instead of driver’ s ed or whatever they usually teach. So he's
agood role modd for 7th grade boys.

Our oldest daughter is Penny [Burke]. She'sin Arizonaand now isaVice President of
Human Resources for the Terros Corporation, which is a non-profit, mental-health agency.
She's aways been one that’ s gone out to save the world. She graduated from Miami University,
Al’'samamater, with amajor in English and art. Then she got amaster’sin creative arts
therapy, and then she went to Atlanta University and got a Master of Socia Work. She said, “I
know what it’s like to be aminority!” [laughter] Then she got an MBA after that. So she says,
“1 could have had a Ph.D. with all those master’s degrees!” But the Terros Corporation isa
group that goes out and works with the homeless and the street people. They do AIDS
education, they do emergency calls, they work in the poorest, worst part of town, and luckily
she just directs those people. She doesn’t have to do any of that anymore. But that’s Penny.
She was one of the ones who was going to go to medical school.



Then | have Kurt [Free], who is a marketer and he’ s with the good, old mobile
home/recreational-vehicle industry; Elkhart/Goshen is the center of the world for manufactured
housing, RV's, and the industries they need to support this manufacturing. Heworksfor a
company that makes different parts and pieces that go into that kind of manufacture.

The next one is James Jacob [Free], better known as Jake, who, when he got to junior
high school, had his brother Eric for ateacher, and he'sthe one who said, “1’d like to be called
Jake, if youdon't mind. Don’t call me James.” He dancesto adifferent drummer. He has his
own business, quote, called Creative Enterprises, and he designs parts for boats and RVs. He
has a degreein fine arts from the industrial engineering department at Purdue [University]. He
designs and makes things; he has awonderfully aerodynamically designed cap for the back of a
truck, which he has for his Volkswagen and he designed one for Al’s Ford Ranger. Nobody else
has since bought one! [laughter] But he's got the mold for it. Then he also does parts like
running boards, dashboards, and propellers. He actually has a propeller that’s called avariable
prop propeller, or something like that. He's got a patent or two on alatch that’s very difficult to
open and easy to shut or something. He does the design of a bunch of things that he makes with
glassfiber and epoxies and al that. Heis big on human-powered vehicles like boats—he has
human-powered (bicycle-type powered) hydrofoils he has “flown.”

Bonnie [Free] isalawyer. | mean, she hasalaw degree, but she works as a financia
analyst for the Ayco Corporation in Dallas, Texas. She went to Southern Methodist
[University] for college and for law school, and is a confirmed Texan. | ask, “Bonnie, what do
you do?’ Shesays, “WEell, | help these executives from abunch of different companies plan
their retirement. | don’t recommend any stocks or anything like that, but | give them the basics
about financia planning and | teach classeslikethat.” | say, “Bonnie, you’ re the one who
overdrew your bank account every month for seven years! How can you do this?” Shetells me,
“It’ s different, Mom, when the numbers are bigger and it's somebody else’s money!” [laughter]

Then Nina[Loveoy] isthe baby. She's Al’sninth. That’swhy she's called Nina. She
was the marketing manager for the Sutter Corporation, which makes continuous passive motion
devices. If you have arthroscopy on your knee, you put your leg in this gadget and it bends and
straightens your leg. Well, they moved to Phoenix from San Diego, which is where she lives,
and they wanted her to come, and she said, “1 thought about it, but Dave wouldn’'t go.” That's
her husband. So she—for six months, she just had a baby that was a year old in June, and the
year before last, for six months after that baby was born, from September through March of last
year, she commuted with that baby back and forth between San Diego and Phoenix. She would
leave San Diego on Monday night, go to her sister’ sin Phoenix and stay with Penny for three
days, and on Thursday night, she would take the baby and go back to San Diego and spent
Friday through Monday in San Diego. For six months she did that. They wanted her to keep
doingit. First she said three months, and then she just agreed for three more, and they wanted
her to keep doing it, and she said, “No, thank you. 1I’m not going to do that.” So she has just
accepted a job with Nova Corporation, which makes up polyacrylamide gel for electrophoresis,
and she has a marketing position with them. I’m not sure what it is, but aweek after she was
hired, they sent her to Heidelberg, where they had just bought another German company, to



integrate their products with these products. She said, “Mom, | was reading everything | could
about electrophoresis!” [laughter] But anyway, she'srea happy, and she was the other one that
was going to go to medical school. So both of them are kind of in the medical sciencefield, but
they're certainly not M.D.’s.

BOHNING: Well, | appreciatethat. The reason | asked that question is that a number of
people—of all the people I’ ve interviewed, it’s been very rare to find children who have gone
into science.

FREE: | told Al. | said, “I think we made a mistake, because we bent over backwards to try not
to influence them, and we bent over too far the other way, | think.”

BOHNING: The one exception | can think of is Jerome and IsabellaKarle. They have three
daughters and all three daughters are scientists.

FREE: That’swonderful. That’s great.

BOHNING: They’rethe only people I’ ve talked to that I’ ve found that. Well, we' ve talked
about your activities with women’s organizations, the ACS presidency, the Clinical Chemists.
The National Registry in Clinical Chemistry—is that run by the Clinical Chemists or is that
separate?

FREE: It'skind of run by avariety of different groups who contribute to its existence, and
they’ re going to come up on hard times next year. The Registry is for those chemists who wish
to take the examination and belong to the Registry because they’ ve passed the test. First of all,
the AACC is abranch off, a spin-off from the ACS. They used to be part of the ACS, and have
their meetings on Friday afternoon where the last speaker would have the previous speaker and
the moderator as his only audience on Friday afternoon! Anyway, they broke off and formed
the AACC. The ACS, the AACC, the American Institute of Chemists, and there are two or
three other smaller organizations who also donate a pittance of money to run thisthing. The
American Chemical Society has furnished them with an office, so they’ re the big contributor to
it. Asl say, NRCC does this examination for clinical chemists. A couple of years ago, they
were asked to see what they could do about instituting aregistry for anaytical chemists,
particularly those involved with environmental chemistry and also health officers from various
industries. So they have both of those programs up and running now. They have a couple of
other minor sponsors, but they’ re fishing around for money to keep going. They’ re doing pretty
well at getting people to pay for their registration but it's along hard haul.



BOHNING: Isthisregistration required anywhere?

FREE: No, itisn’'t. That'sthe problem. It'd be great if it were. It ought to be helpful. The
environmenta chemiststhat | talk to say, “Y ou know, we haveto fill out forms, and they have
to be signed by a PE (a professional engineer).” So if we could get this to have as much
credibility asthat, it would be good for us chemists because we ought to be able to sign off on
whatever these papers are. But it’s not required, and so being a voluntary thing makesit a
difficult thing to administer.

BOHNING: Well, I've sort of come to the end of my questions and | know you’ re coming to
end of your voice. But isthere anything that | haven't covered that you feel you'd liketo
discuss?

FREE: | brought this pen and pad in so | could write notes, and seeif there was anything |
wanted to say. All I did was copy the names of those two books down you gave me, and, say,
I’m going to send you a Hall of Fame brochure. | don’t know if you'd be interested in any
dlides or any materialsthat | have from thetalk | gave at the Hall of Fame, which described
some of the diagnostic things. Y ou probably don’t want visual aids.

BOHNING: Well, we've collected those in the past from people. If they’re available, why, that
would be nice.

FREE: Probably everything | had thereis aso on the videotape that you already have.

BOHNING: All right. | did look at the tape.

FREE: That was afun thing to do.

BOHNING: Well, it was nice because you interspersed it with anumber pictures of the
buildings and those things. That’s one of the reasons we don’t videotape these interviews.

FREE: Because you have two talking heads, or whatever, right?

BOHNING: Exactly. You may remember the old ACS Eminent Chemists series.
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FREE: | interviewed Rosalyn [Sussman] Yaow for that.

BOHNING: Oh, yes. But many of them were donein professional studios where people
weren’t relaxed—because I’ ve watched them, and people seem more uptight or tense.

FREE: On camera, yes!

BOHNING: Inall thetimes|’ve been doing this, we ve not done any video interviews because
there are usually visuals available, pictures of the people are available. We'd much rather get
thiskind of information that we' ve gotten today. Well, if there's nothing else you want to add
at this point—

FREE: | wastrying to think what else | could show you. We can go out and look at the display
out therein the lobby. Again, | think that any pictures | have, or anything like that that | could
have used, you wouldn’'t need anyway, because you’ ve got the live stuff.

BOHNING: All right. WEell, | appreciate your spending the time with me today and especially
in view of the fact that you' ve barely recovered your voice and | probably helped to have you
lose some of it again.

FREE: That s okay.

BOHNING: But | certainly appreciate your time and | enjoyed talking to you.

FREE: Wdll, I’'ve enjoyed having you here. Thank you very much for coming, Jim.

BOHNING: It'smy pleasure.

[END OF TAPE, SIDE 6]

[END OF INTERVIEW]
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