EARLY ADVE NTURES IN COLOR MATCHING IN DENTISTRY
(The Dark Ages)
by Robert C. Sproull, DDS

It is a distinct honor to be with you today. The familiar faces in the audrmgeback appy
memories of times gone byhe opportunity to learn where you akdty in the search for answéssan
exciting one.

When Radeasked me to write Borward for his book:sthetic Color Trainingeveral years ago, |
explained thatbeingretired the only thing | cold offer was how thigs werefor mein theDark Ages ®
Color Matchingin Dentistry He wa s @ 0and tiledarle Ages&cknario was writt€he ame
excusewas offeredvhen heaskedmeif | would cometo speak with youat this meetingAgai n he was
deterred and so now | am standing before, ¥oowing that you are far more advandédn what was
possible in mytimendt hat t here is nothing | could tell you
technologyHowever, heproblems encounterdla c k i n t h e n@0 éadhbesordesolutibidss
were found andhow somdailuresoccurredmay berelevant today.
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It was one thing to agree to give the talken came the reality of trying to piece together what had
happened and when. |l t6s been a pleasant journey!
many happy memories! Youodll notice that dotttheve Be
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memories of those early days. In truth, either one has an equal right to be here giving you this history. They
were there on the front line of the quest. Lloyd Miller was another one of those early pioneers.

Il n the mid 600 srmatbhang indemtistry veege éendeedodairk! bnadine a color
matching program where the spectrophotometric curves of natural enamel were unknown, and the word wa
that a tooth was t oo & byaxhahce, gou waeaerawae of sach bumed msketl!ls u r €
There were no dental textbooks on c ol.Thetextbtokstwe | &
did have really gave no meaningful way to navigate the perils of obtaining a correct color match. ADA
Guidelines for dental educationddnot mention color science. The Munsell Color Order System and the three
di mensi onal nature of color had been ably espous
Uni versity of Pittsburgh Schoodaltlontof@akottheshtee y i n
dimensional nature of color. Yet Clark had graduated from Pitt in 1918 and had taught there for several yea
after graduating! We never realized that he existed, even though some of the instructors who taugtg him
still faculty members and were teaching us!
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When considering confusion concerning color, there is certainly historical precedence! Aristotle bega
a huge error concerning color concepts that took 2100 years to correct. He did not differentiate between
pigment colors anthe colors of light, and if Aristotle said something, it had to be true! To this day the
relationship of additive and subtractive mixtures is confused by many, so maybe the confusion will last
another millennium.

Color back in my time was something ts&sy artists played with-but those sissies knew one hell
of a lot more about color than we as dentists! The dentist had to match the natural teethrenttbwgist the
basics of color. The artist could depict an object in any color he chose vioastngined in the basics of color.



In 1966 a commercial Color Manual was published based on the color language of Hue, Value and
Chroma. The booklet was published to educate technicians and dentists on color modification for dental
restorations. It wasnghusiastically endorsed and copied by rival companies and began to be used as a text i
some dental schools. The problem was that the book was plagued with basie-dilterthe definitions of
Value and Chroma! We were told that the laws of subtractic ol or mi xXi ng contr ol | e
that would require transparent modifiers. Theirs were opaque.
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When | was transferred to iam Beaumont Hospital in 1965, | thougl@dlgone to heaven! For the
first timein my army servicéhere was master ceraistassigned to the laom Maccarrone opened my
eyes to what was possiblegot so carried away | decided | would pogether a table clinic where weould
exactlyduplicate six maxillaranteriors Six monthdater and innumerable 4gakes, modificationand king
sizal frustratiors, it became apparettiat Ireally knew nothing about coloo wemadeour own shade guide
thinking that would help. Weobk all the porcelain shades we had and modified each ibmalthe color
modifierson hand.We endedup with 97 cola tabsof porcelain. You know color, so you know what a hopeless
mess that wadf you found a tatalmostright, where was the next closest cdkay? Impossible to guess!

So it was back to théental school textbooks to try and find where | had gone widiegnd nothing
of practical valuelnformationon how toevaluate aolor or how to modifyit justwas n 6 t Butim the e .
references at the end BfIma n éhapter on colotherewas a log list of articles These were obtaindtom
the ADAand fortunately E. Br uc e ThHetheerdiménsional nature oflcados we
was an eye openéderrorscould be diagnosed . andcolor matchingstarted to make sense. It was at this
time thatthe color booklet came out, based ldoe, Value and Chrom#o instruct dentists and techniciaors
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how to approach color matching problemejoicedandenthusiastically explained those who had
guestionghat thishadto bethe key Thenwould come confusiomnd t he real i zati on t
adding upFinally the light bulb came on.heir definitionsof Chroma and Value were sayingthame thing

in different words'They were describing a three dimensional entity witlty two of tre dimensions available!

It wasalsoin 1966that | beameaware of an organization named The IngwcietyColor Council.
The Aims and Purposes of the ISG€emed like a life jacket thrown to someone being swept out to sea!
Those aims and purposes wear¢l) stimulate and coordinate the work being done by members leading to the
standardization, description and specification of c¢®rto promote practical application of this #kdo color
problemsin science, art and industr§8) to promote communic#n to facilitate moreeffective use of color;
(4) to promotesducational activitieand the interchange of ide#S) and to coordinate with otherganizations.

By 1967themi s s i o n &adgtiick Catoensiching which had been the bane of myisgnce
hadbecome a pleasurkvolunteered to present a paper at@wober1 967 Annual Session of the ADA in
Washington, DCThe title would beCOLOR: FRUSTRATION OR PLEASURH®ncame the mad scramble
to makesurethefifactd t o b e wererirdegdfacts!e d

To verify thattheteaching of color conceptgas inadequata surveyof the DentalSchools was
conductedTo verify that there were no guidelines from the Council on Dental Education on teaching the
basics of colora letter was serib theADA Council on Dental Educatior.o verify the scope of the ISGC
Dr. Fred Billmeyemwas contactedA letterwas sent téhe U S..Bureau of Standardssking if theyhadany
active research arolor matching of dental materials

By the time the paper walelivered (23 October, 1967 seemed that the facts weneleed facts!
Answergo thequestions and the initial results of the Survey of Color Educatithe Dental School$iad
been receivedOn an average only 2i®urs were devoted to information oolor; 79 of the 119 schools who
answered were unaware of a recognized color systein3 schools had completed research on color.
Nothing indicated that the students were given a meaningful introduction to color and color matching.

(TheNotebook cotaining all the returns relating to tisairvey of Color Education in the Dental
Schools of th&Vorld has beegivento Rade.)

The Council on Dental Educatidtradrespondednd saidhat theyhad no guideline®r education on
colorfor the dental studesit(Dr. LesteW. Burkett.Aug. 1967.)

Dr. Fred Billmeyerstated thathe ISCC was open to individual members tmdrganizations.
The National Bureau of Standards responded that they had no active research related to color match
in dentistry.(They had done some research published in 1959 using a Colorimetatain the tristimulus

values of large specimens of silicate cement.)

At the beginning of the papeColor: Frustration or Pleasur&. Bruce Clark s openi ng st a
1932 Annual 8ssion of the ADAwvas quoted.

fiColor, like form, has three dimensionmsjt they are not in general uséany of us have not even
been taught their names, nor the scales of their measuremetitet words we as dentists are not
educationally equipped tpproacka  c ol or pr obl em. 0

In making that statemeht admi tted that it came f thityrive gelara r k ¢
beforeandt hat unf or t u rnehangdd;tatthelpiofesgien ahaanthaledvas still as unaware of the
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dimensionf color as they were in 193Row it is 77 years laterlt would be interesting to know how we
stack up now!

Anot her of Bruce Clarkoés statements | dve CcO0mMmEe

Aln the study of col or n ohitstbreeldijmensiathesfirst | nt i m:
requisite that should be acquired, but it is, without a single exceptiomagtamportant o

E. Bruce Clark, 1923

twasan exciting time in the | Bheaquestolwas: Whelefiedithe wa s
answer8 The correspondence with Dr. Billmeyer was fruitinl. 19671 became a member of the ISCahd

started attending their Annual Meetings. The contacts therebegomd expectationgired Billmeyer, Max
Saltzman, Dorothy Nickersofgeorge Gander,Louis Graham, Phil HunteEred Simon, Midge Wilson,

Blanche BellamyAngela Little,Rolf Kuehni,Ralph Evansyalter Granville Ruth JohnstgriNormanMacbeth,
Gunter Wyszecki,Richard HunterHenry HemmendingeHugh Davidsoda . t he | i shesewee e n ©
the people who were writing the books and artielesut color and color matchingnd there they weteAnd

they were universally helpful in answeriagyquestions and pointing the wayto understanding

The problem of matching the color @eth was brought into focus at the Annli#&CC meeting in 1968Viax

Saltzman, noted for color research with Bill meye
doing here?0 when he | earned | wa rnatchihg. he thes asked |
me, AWhat are you trying to match?06 My response,
spectrophotometric curacleeBOHMysrgbpepdnaed 8&ai davekl

5



In later conversains, he, Billmeyer and others explained that a tooth was too small a target to run such a
curve, but if anyone could do it, Henry Hemmendinger could.

| contacted Henry and in October he asked me to come to his lab in Easton, Pennsylvania. ®n the 2:
of October, 196&e ran the demonstration. He took a piece of cardboard, punched a hole in it and affixed the
cardboard to the light source of his GE Spmatiotometer, collimating the beam to hit the target tooth. He ran
the cuwve and handed it to me angidwithasmileif That 6 s what you have to me
hundreds of curves for me of natural teeth and shade guides, and thousands for other researchers and
commercial manufacturers. The invisible barrier was broken!

t

,,
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Tooth Color Indcator, a shade guide designedebyBruce Clark in 1933,0n loan toDr. Sproull

As a result of the Survey on Color Education | ear ned o f wdrloirscheatiog de@hy a s h |
Color Guidebased on the Munsell Color System. | was a little chagriasddhad been working on tha
concept with Blanche Bellamy, but congratulated Toshio andri@ehim in New York.His concept is
beautiful, Five Hues, Five Chromas, Five Valtmsa total of 125 color tabs. Establish the Value and you
have25 Tabs taonsider Establish the Chroma and you then have 5 tabsreiderThe next closest
matchesin anyof thedimensiors of colorare easily identifiedThe one overwhelming skacle was that the
Guide wagaper and the paptbs hadadically different specophotometric curv@from that of natural
enamelConverted to appropriate porcelainf woul d b e tiflhweregtil pratticing. 6 d wan't

Things did start to accelerate. The American College of Prosthdontists began gestating in 1967 and |
1971 he organization was formed and the first Annual Meeting was held at a small motel in Cherry Hill, New
JerseyWhen the committee chairs wassigned| found myself the Chairman of the Education and
Advancement Committee. Not having any idea in the wwHdt an Education and Advancement Committee
was supposed to do, | divided the work into-soimmittees as they did in the ISCC and created a sub
committee for Color and Color Matching in Dentistry and eventugtigined full committee status.

The requst that the College be granted member body status in the ISCC was approved in 1972. For
the first time a medically oriented organinatbecame a part of the ISCC.
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The request that the ISCC approve a-8alnmittee to deal with color matching problems enibstry
was approved and Stdmmmittee #35: Color and Appearance Matching of Living Tissue was recognized.
Thus began a lengthy cooperative effort between the ACP Color Committee and the ISQEngutiee #35
to coordinate and serve as a communicatidwaowk for color researchers around the world.

In 19681 met Jack Prestoat a dental meeting in Florigand that friendship has endurdthose of
you who know Jacknow that he forgets nothinglis memory of the meeting thatl told himabout diopters
so in exchange held me abouthe Hogarthian Curve of Beautlack has never forgiven me for urgimgn
to seeBarbarella,the moviewhereJane Fond#oatsnude in a bubblede woul dndt buy ¢t he
film was anexercise in Hogalt © Curve 6 Beauty.Jack has a vineyard naamdgives those grapes the same
loving passion that he gave to dentistya c k a n d 0MMa rCaddtetrenGest S a uBestgn on
Showo at the Orange County Fair

Dr. Alma Dozic (right), recipient of Robert CSproull award for the best poster, her coauthor
Dr. Ghazal Khashayar (left), andDr. John M. Powers President of the Postaward Committee

In 1969, at the Annual ADA Convention in New York Cayoung dentist and his wif@ere givinga
table clinc on color matchinglThe meeting with them wamost fortunateSteve Bergen and Juliet have
become treasured friend&henl askedStevewhen thafTable Clinic wagjiven he knew the exact date.
€ . andhe still has that Table Clinic stashed aw&y | 6time omlygackratSteve has probably been
president of every gupto whichhe has ever belongétls accomplishments in the field of coland in other
areas of dentistrgre phenomenhlt was Steve wb succeeedin incorporating the Derine
Pseudoisoailmmatic tesfor anomalougolor vision onto slides and having them distributed to the dental
schoolsfree of charge, through the Ameain College of Prosbdontists In talking recentlyto Kristine
Seagrena dental student learnedthatthe slides arstill being used.

Oneof the staunchesilies in the ISCQroved to be Blanche Bellamy, office manager of the Munsell
Color Companyocated in Baltimorel first met Blanche athe ISCC Meeting in New Yorkn 1967wherewe
discussed the Munsell Coldree the student kits to teach the Munsell System and other learning aids that
they stockedlt becamea habit to visit the Baltimor®lunsell Storeon Calvert Streetny time travels took me
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to the east coassté .and Blanche always hditne to visit and disuss colorShe remembered thahother
dertist used to visit akdid, E. Bruce! When she learned that | wanted a color tree for a presentation but
hadnoét t hlent nieome.drsthe aricleewritten about color, she cheerfully proofreaddhem
accuracy and typos. And she would save a place at heiatablke ISCC meetirggvhere Ihad the pleasure of
visiting with Dorothy Nickerson and other colpioneers!

AngelalLittle, another ISCGttendee, wrote a book with Gordon Maaney, The Color ofFoods
which offered surprisinglygoodinformation on color! Her definitioo f Met amer i s mheawmds t h
Al nvisi bl e s p Beaamerian s ducH ah ienpoeamide é soloomatchingbut at timesit is
difficult to get the concept agss With her definition and a D & Color Rule as an aid, it can be
demonstrated with startling clarigynd ease.

Dr. Frederick Rueggeberg recipient of Robert C. Sproull award for the best poster,
andDr. John M. Powers President of the Poster Awb€ommittee

Colorhadcome in out of the cold! Dental meetings began featuring speakers with accurate information abou
the intricacies of color and color matching and hundreds of lectures were presented. The published literatur
kept pace and books aadicles on color began appearing. One sustaining source of encouragement was the
support of the Residents in training at WBAMC. Without exception they only asked what they could do to
help. Phil Thomas, Ken Turner, Don Smith, Pete Whitbeck, Leon Shefi&dk McCoy and John Goodman

will always be remembered fondly. (Pete Whitbeck asked me after the SCAD meeting if | had confessed to
sending him out to give color discrimination tests to anything that moved!)

All events were not positivelhe letter | lad writtento the Council on Dental Educatian1967
requestingthatthe Coundispecifystandard$or education in colofor the dental and prdental studentwas
answeredn a letter dated May 31, 1968

After careful consideration, it was the opinioiithe Council that dental students receive a
sufficient depth of knowledge in the area of color dimensions. The Council also believes that



