Development and Use of the Rubber Glove
in Surgery and Gynecology

CURT PROSKAUER*

N 10 January 1834 a young physician named Richard F.
Cooke, who had “dropped anchor” in Hoboken, New Jersey,
sent off a manuseript on medical ethics with an accompanying
letter?! to his former teacher, “Valentine Mott M.D. Professor of
Surgical Anatomy &c. Park Place, New York,” who taught surgery
at the College of Physicians and Surgeons, Columbia University.
Cooke, whose life and work are relatively unknown, would
have been surprised had anyone told him that a few lines of his
letter to Mott would prove more important in the development
of medicine than all 38 quarto pages of his manuscript put to-
gether. In this letter, for the first time, we find not only the state-
ment that “a pair of India rubber gloves would be perfectly im-
penetrable to the most malignant virus” (Fig, 1c), but also refer-
ence to "a very nice solution of Caioutchiouc, dissolved in Guth-
ries spiritus of Terpentine,” a sample of which he sent along with
his letter (Fig. 1a).

Hardly three years before, on 8 May 1831, the chemist, in-
ventor, and physician Samuel Guthrie of Sackett’s Harbor, New
York, had informed the famous Connecticut chemist Berijamin
Silliman, founder and editor of the American Journal of Science
and Arts, of his experiments on the purification of oil of turpen-
tine, a process he had discovered a year earlier? “It is, as I think,
an article of considerable importance. It dissolves caoutchouc,
and the solution dries rapidly, and does not continue sticky like
the solution made with common oil of turpentine.” In another
communication to Silliman, Guthrie wrote: “Few things that have
engaged my attention, have cost me so much trouble as divesting
spirits, or rather oil of turpentine, of the last particle of its resin.
.« « My first object was to obtain a perfect and clean solvent for
caoutchouc. . . . The oil of turpentine thus prepared, with warmth
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and strong solar light, is, as I believe, a perfect solvent of caout-
chouc.”’®

‘The results of Guthrie's experiments appear to have impressed
Richard F. Cooke so much that he repeats Guthrie's instructions
for dissolving caoutchouc. In his letter to Mott he writes: I take
the liberty of leaving with this also a very nice solution of Caiout-
chiouc. I dissolve it in Guthrie's spt. [spiritus] of terpen-
tine highly rectified by the acid of sulph-acid and add a few drops
of ol. of wintergreen or any other essential oil, and in certain cases
ol. of Tar.—" (Fig. 1a).

And now comes his splendid suggestion:

This if I mistake not, will become a wseful material in the surgeon's
hand. I have used it in phlegmonous and erysipelatous inflam[mations]
with great benefit, also in sprains and bruises. . . . (Fig. 1a). When ap-
plied to a part by means of a brush or the finger the Terpentine evaporates
and leaves an application, firmly and nicely applied to the most irregular
surfaces. . .. (Fig. 1b) I would further add that this is convenient to use
in dissecting rooms and in vaginal examinations. By lubricating the hands
with it you have an insoluble pair of India rubber gloves—perfectly impene-
trable to the most malignant virus. The Terpentine gives no inconvenience
as it immediately evaporates. It may afterwards be completely removed,
by bringing the hands together smoothly, or rubbing them with some
granular substance as hair powder or Indian meal (Fig. 1c).

Here we have the first known mention of rubber gloves “in
the surgeon's hand” to prevent infection by “the most malignant
virus . . . in dissection rooms and in vaginal examinations.”

About a decennium later, Thomas Watson (14g2-1882), “Tel-
low of the Royal College of Physicians, Late physician to the Mid-
dlesex Hospital, and formerly Fellow of St. John's College, Cam-
bridge,” suggests gloves for antisepsis:* “In these days of ready
invention, a glove, I think, might be devised, which should be
impervious to fluids, and yet so thin and pliant as not to interfere
materially with the delicate sense of touch required in these ma-
nipulations [gynecological examinations and child-birth]. One
such glove, if such shall ever be fabricated and adopted, might
well be sacrificed to the safety of the mother, in every labor.”
Watson recommended these gloves—and he may have meant rub-
ber gloves—because of his

@ Article VI. Remarks on various Chemical Freparations; in a leter from 5. Guithrie
to the Editor, dated Sacket's Harbor, M. ¥, Sept. 1z, 1831 Amer. J. 5Sc. dri, 1832, 25,
q41-2.

4 Watson, Thomas, Leclures on the principles and pracltice of physic; Delivered al
King's Cellege, London, London, John W, Parker, 1845, vol. IL, p. g49. First published
in the Med. Timer and Gazelte, 1840-1842.
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Fic. 1a. Page 1 of the letter from Richard F. Cooke to Valentine Mott.
The paragraph at the bottom of the page contains the phrases quoted in

the paper.




376 Journal of the History of Medicine: JuLy, 1958

-#.c’.'.. AWM.,&L—
I a“éﬁﬂg—dfr—- r .r.,. o ..-_3_-3,“52'._...-

Tl L sern /aj-;,z:-r:‘m -:‘ ;3; .i-,-au--n«fy

A e ,.,,,.-,.,-?‘— i I P A,
#ﬁhun..-t_.-.,...é'" —_— :j-z:-:"-._.-
A ﬁa?/ﬁw dm?_(ﬁ.m’_/’#..,. e cpeenn & ‘.._,.-r".,-é.,.
T —— /ﬁﬁﬁmﬁw ..W-L.A—q.‘;‘::-/ #}f’f"_,
R MI;JJ'-!—*" -ﬂffc‘"m?’_,&u-ﬁ' st =T fﬁ'—-h"

N ol S P T
& -lt-_,u‘-.ntlfﬁl-q. - 7'5'8...- et s nﬁ"r;ﬂ..;d/gfhﬁ-r--{_ .ﬁ-.d:ﬁﬁé‘.i‘.’. ey
& }‘_,(h-:-.w i e A ST o errt e €l
sade aremsy frogirmi L e i gant
"L“"ﬂ'*v‘:-w = '&‘""“"--li-'\'-:a M---.-'-u-;'
J"}ﬁ-{f"""’"—u .-L-'l-':-:-l-._.f' o Ty, Mu,‘ﬁﬁrﬁf ..-q-d-(-l‘ .:t ’;ﬁ
LT -2?-'5-'?‘ ?:z':.f_;,fb.l,t:'h--.- x #ﬂ?l :?Jhﬁ-ﬁfmfﬁ{;tnhutt -:‘lr“'ri;/

MI W R 1"’3 P ‘“"'ﬁﬁ P I - - <IN

-ip.:‘.'.q: £ e ;rmaf'm; -tf.fr.-nf./-j_.‘,q. o '.4--’-.._
J-ﬂﬂ-"-r%ifﬁ/ﬁfu—' &{4 j‘g.'?"_.,‘ f

.«’/{ L PRI
ﬁl—m-éy (-..?..' el ¥ v aﬂz:...- FRa t-"'-r-—-t gﬁ’fc.d.a.-..--i"'.-vq.i st u¥
T -l"-q..- Lt fos, S E g

ﬁ':f :M-':*:ﬂ.mz g Mfﬁ,‘“u,_“
dc-dé".“-—-— .d(c..-fc'aq

PR -.cil.gq .'F"_p- . — e
“;’.&H&L—- f_f;- -'..- .ﬁ-o-:f_ﬂuﬁf‘I} H--r-*--. _e .-5’-u- S .,‘.'.-L/&:: ‘:;j:_.f
ﬁ‘z..f;.n.c-n-i{ B i o g T R ........n_( m
gl .t'.-i"d"( e '-'f:fff'ﬂuf_zur ~ X fg.:(;u.-_,z - .n..._‘;f"a,ﬂI =y

= /‘-'w PR ...-d"-’-ldi"-"“";""‘-' ad HXaL ,;J-

“#‘"""""""‘-f o v, LA
‘ﬁp .’f "" ":;’j"“-""'fﬁ .ﬁf’hw ?’L_"" ; ﬁ

—""-;'-‘—Ht .‘"»f/ﬁﬂ-"l-‘d“z'--'ﬂ ,"}-ﬂ"? __.aé st e -c-r.-‘ij\c-{ .ﬁﬁ.ud( .5‘-{:-"‘
ﬂrﬂ)-‘-ﬂ-‘" M = ".'-'"'.g.-.r--‘;; ‘ﬁ?r" T e " ‘_
"‘:ﬁ"‘""-’ P ﬂ‘z'ﬁ; ..;.h__-f-"-}e:..u&,—,-.p a‘f.nc:.,ruﬂ:{:. e

Z s it S Zf.uﬂt-- "" LA
#.‘_..pl.’.-- e fxﬁl}?fé M

Fic. 1b. Page 2 of the letter from Cooke to Mott. See particularly lines
2 to 4.

i gt

ﬁ!{ﬁcr.‘cr-.e_q:

m"‘-&-mrr.—- -"'r..ﬂ-’.:—-.a"‘

L 2 ey -‘*j,‘ﬁi_dh.. = o
P r‘-c’:"-' . P T —




rrOSEAUER: Rubber Gloves in Surgery and Gynecology 377

m‘_ M_;_.Jﬁ: .s#iq _a.q. ﬁ--n#,#‘zsp’ o it P
. c:SI;..... A S T = g
'v":-‘-""c . .r'-..’-"{-l::.-., L T .
R R NPV R ATED. S
7&:—#‘"“" MR Pﬁﬂ',ﬁr:-ﬂnyﬂd.‘-—u" PR T L -
Pl LT e f?:'/ﬁl fmn_ﬂ-—“ﬁ"ﬂ'r"‘:’ﬁ;u s
z:q,.:-e.’n.f'?“mb P A dpﬁ::’",ﬁ“"s'
?ﬁ:#&" P ’:‘/“"f‘-' 2o "F"lfﬁr.-?"_‘-
ﬁ"‘)‘&_f"”‘*ﬁ: -_Aff:i;...?* et iy L ,—.-‘F’;--_,rl.}/',{-ai
ATy e o T it e Zf.r“.-rﬁ‘“ ST T -ﬂ:*-f'"”?-m,;
M—-ﬂr nm-ﬁ-‘dﬂ ::ﬁi-ﬂ-“" ‘"“'*'H-_-"-‘:L r';':‘?"I e "‘("""" ."EIE"
d_f_,:.._,u(_ﬁj p—wéZﬂﬂ’fﬂ’:,éﬁﬁ-H la-.. if._.-.u.r..u AR P ‘.--.c......-..'
,ug_,_..{.-m o bratly Ml el o=l /‘E‘Mﬁ-ﬂ':—_h e e
oot S Lok trrent s, TR e e e
___}{"c f_,_,-.(g.-ﬁ.:; i e Et ""i’b""ir -=-’I:'a-.¢‘:-..a\..-uL ».5*".:-(.—6!" iy
}ﬁg-\f’z;‘:.‘n.f L e i f%hfmqu{.ﬁ,qﬁ.._‘_
St f 2 T e T, T L PEAr TO
et s TR i A e A b r;ﬁ“'p‘l"-ht .~ TR PP

ﬁui st ppmiiern T AT S Ranin ﬂlﬂ;yh-""-f—-"ﬂ* :..Le..-_.«’..f#

j'{ -f:-L;-L, -'P""-""-‘ €%, g = n-.-m:i.g‘.__
P .&-ﬁ; ﬂﬁ'_ﬂm_'___ B e Sfuads o ,,ﬁ'-':h- e
Tﬁ—'pﬁ..r..umr":l--—ﬁ-nﬁ--w e '.F".-r_'f.'_a-u -& ‘f:‘-",'”” '-7"“—_,:-'*"':,..
EF I it _ o m EanE ol ks P ,.__..f-”;”,‘__,-{,“ el :w.l.-u
Zf— Hie ,?‘a't‘;r‘,i-rr-‘a_f,-ﬁrh:(',; e J{-.//va-ﬁ-:-i- R T
H-I-'I'?:T.'?x-r-}!{}_.}' -'I'-'r'.--r’f..r..._ b BT ..-r:?":_‘_,
27a — e el T e Lpea > £ n,—;:’—-a-n.?u":;

R ﬁ'—b #’EH;:—)—.-rfr "; ..’:F.; --@-;;P"_}"""".:/A' s g d.'-?

‘-'-'1' ¢1-'|- .!-d‘-r-'-w r . —y i-l‘{‘—m"' :‘(‘"-—Fﬂ'i’ o L
Ermtes gq/@f‘f,{.—.ﬂ_ Q,_,{Mﬁ;ﬁ -.-.e'?..a-._..,_,.f

W-—*"-',!h = -t-'#"-r"'?..-{‘ ra'fr»‘-n.r B b h i gy -L----.-?"‘-f-ﬁ“.-‘_

= R B e T 4,..-. o ..

'& Md-j #ﬂ’-‘;qhﬂlﬁ:‘? f-""-’- ": #‘z
ﬁ’__.:._z ‘_ﬂq-l-d:.-.-!h H'JL;A-\.. Lo ""*"'.'-{l' : #

M,ﬁ‘mﬂlbfﬂ’ﬂg-’“f' et gﬁwﬁ/{m .-.l'=-t---:...-

.‘ﬂ L ij

Fic. 1c. Page g of the letter from Cooke o Mott, See the last several
lines for quotations in the text.

W ey -_.-..ﬂ..h.‘_ ..yi



g78  Journal of the History of Medicine: JuLy, 1958

dreadful suspicion that the hand [of the physician] which is relied upon
for succour in the painful and perilous hour of child-birth, and which is
intended to secure the safety of both mother and child, but especially of
the mother, may literally become the innocent cause of her destruction;
innocent no longer, however, if, after warning and knowledge of the risk,
suitable means are not used to avert a catastrophe so shocking. 1 need
scarcely point to the practical lesson which these facts inculcate. When-
ever puerperal fever is rife, or when a practitioner has attended any one
instance of it, he should use most diligent ablution; he should even wash
his hands with some disinfecting fluid, a weak solution of chlorine for
instance: he should avoid going in the same dress to any other of his mid-
wifery patients: in short, he should take all those precautions which, when
the danger is understood, common sense will suggest, against his clothes
or his body becoming a vehicle of contagion and death between one patient
and another. And this is a duty so solemn and binding, that I have thought
it right to bring it distinctly before you.®

These remarkable lines appeared about five years before
the Viennese obstetrician Ignaz Philipp Semmelweis published his
“Hdochst wichtige Erfahrungen iiber die Aetiologie der in Gebér-
anstalten epidemischen Puerperalficber” (Highly important ob-
servations on the etiology of puerperal fever epidemic in lying-in
hospitals), 1847-1848,° setting forth his discovery that puerperal
fever was in most cases transmitted by “decomposed organic mat-
ter” on the hands of physicians and students. Like Watson before
him, Semmelweis recommended rigorous hand-washing in a cal-

& Rubber gloves ate spoken of elsewhere, for instance by Warner Wells in “Surgical
P'rm:r.[:r in Morth Carolina, A historical commemtary.” ¢N. C. med. [, 1g54. 75, 2Bi-7).
The reference by Dr. Wells is 1o be found in the Neorth Caratina Medical Journal [old
ser.] March, 1858, 5, 168-g: Our New York Letter. New Yook, Febroary o6, 1378 by

M. J.] DeR.Josset] ™ . . . Your correspondent witnessed a late case of ovariotomy by

r. [F. Wood| Thomas, The practical details in the procedure may be useful to those
whao are interested in that line. It was at the Woman's Hespital, not in the main build-
ing, however, but in a small frame cottage on the grownds, o diminish the danger of
septic influences. . . . §ix asistants, one for the ether, two for manif:u]nﬁng the abdomen
and body, one having charge of the instruments, two for the carbolic sprays—hesides two
nurses for handing warm water to the operator o keep his hands clean. The instruments
were scalpel, grooved-divestor, scissors, sounds, trocars, - . . all ket in a shallow fran of
carbolized water, in charge of an assistant who wore rubber gloves to preserve his hands
from the caustic effects of the acid. . . " See also Miss Miriam Tucker. Men of medicine,
The reluctant surgeon, Pestgraduate Medicine, 1051, 9, 74-81. “After his graduation from
5t. Louis Medical School in 1846, Dr. [Timothy Lojsel] Papin went to Paris to study.
. . . On his yeturm to St. Lowis, T Papin brought the French knowledge of the use of
the obstetric forceps, and early atrracted much attention and some criticism. He wrote
very few papers. . . . Back in the eighties Dr. Papin was already using rubber gloves when
attending infected cases of parturition te, as he expressed it, "prevent carrying the disease
to other women.* 1 am indebied o Dr, Martha Goudi, Webster Library, Columlia
University, fior this refercnce. Miss Della ©. Cooper, Saint Louis, informs me chat she
“checked with the various members of Dr. Blair's family, who do not remember hearing
anything about their great grandfather's [l’apEnLI using rubber gloves, Mrs. Richard
Baoyle, Dir. Blair's sister, does remember quite well that she and the ether children amused
themselves by making balloons ot of their grandfachers robher glove fingers” Dr.
Papin, who “did not [du-l] much writing.” published nothing about rubber gloves; the
above-mentioned rubber hngers that he used were perhaps transformed by report imto
gloves.

8 Ges, derzte Wiem, 184748, 4, pt. 2, 242-4; 1849, 5 695,
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Fic. 2, A photograph of the first surgical operation in which the operator wore rubber gloves. (Reproduced
from a photograph made in 1893 by Dr. James F. Mitchell)




Fic. 4. A photograph of the Hrst surgical operation in which the operator and assistants
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cium chloride solution before vaginal examination and medical
care in connection with pregnancy and labor, although he did
not know what transmitting agent he was destroying. It is quite
possible that Semmelweis had read the famous lectures of Watson,
the leading clinician of his day, which had been published not
only in the journal Medical Times and Gazette, but also in book
form; these were the most important and most popular clinical
medical treatises to appear in Semmelweis's time.

Nevertheless, it took exactly half a century for Watson’s dream
to be realized—a practical glove "which should be impervious to
fluids, and yet so thin and pliant as not to interfere materially with
the delicate sense of touch required in these manipulations.”

While Cook had hoped to make a glove which should protect
the surgeon’s hands against “the most malignant virus,” and Wat-
son wanted one to protect the patient against infection from the
surgeon'’s hands, actual use of rubber gloves in surgical operations
in fact resulted from a surgeon’s compassion for the sensitive skin
of his nurse’s hands. Dr. William Stewart Halsted, graduate of
the College of Physicians and Surgeons of Columbia University,
and first Professor of Surgery at the newly founded (188g) Johns
Hopkins Medical School in Baltimore, tells the story.” We learn
that he was the man who actually introduced the use of rubber
gloves in surgical operations: “In the winter of 1889 and 18g0—
I cannot recall the month—the nurse in charge of my operating-
room complained that the solutions of mercuric chloroid produced
a dermatitis of her arms and hands. As she was an unusually
efficient woman, I gave the matter my consideration and one day
in New York requested the Goodyear Rubber Company® to make
as an experiment two pair of thin rubber gloves with gaunt-
lets. On trial these proved to be so satisfactory that additional
gloves were ordered. In the autumn, on my return to town, the
assistant who passed the instruments and threaded the needles was
also provided with rubber gloves to wear at the operations. . . .
This assistant was given the gloves to protect his hands from the
solution of phenol (carbolic acid) in which the instruments were
submerged rather than to eliminate him as a source of infection.”
According to Halsted, the assistants in time became “so accus-

7], Amer, med. Ass, 1003, 60, 11254,
8The Goodyear Glove Rubber Division of the United States Rubber Company has
informed the writer that they cammot find any photographs or drawings of the Frest

rubber gloves manufactured for Professor Halsted., “Evidently through the years this
material was lost or disposed of. . .
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tomed to working in gloves that they also wore them as operators®
and would remark that they seemed to be less expert with the bare
hand than with the gloved hands.” Dr. Joseph Colt Bloodgood,
Halsted’s house surgeon' called by the staff “Bloodclot,”"** who
first made this comment “. . . was the first to wear them, in-
variably, when operating.” (Fig. 2)

In Dr. Bloodgood’s report on hernia operations' in the Johns
Hopkins Hespital (18gg), his chapter on “the wearing of rubber
gloves by the operator and assistants” gives these figures:

The following study of the suppuration of the wound alter operation for
inguinal hernia is chiefly of historical interest, to the operator as well as
all assistants, because since . . . the use of rubber gloves, the suppuration
of the wound has been almost eliminated. Between February, 18gy, and
January, 18gg, 1 year and 11 months, there have been 181 operations for
inguinal herniae with only one case of suppuration® [whereas when gloves
were not worn, in 13g1-18g2], there were 26 operations [or hernia with g
suppurations (zg per cent), 5 acute infections, § late infections, and 1 sec-
ondary stitch abscess.

These gloves have heen worn by the operator with very few exceptions,
and by all the assistants without an exception (Fig. ) from Februarv, 18g7,
to the {Jresent time, June 18gg. . . . The writer was the first as operator o
wear gloves as a routine practice in practically all clean operations. . . .
The importance of wearing gloves, especially by all the assistants, and even
by the operator, can easily be appreciated. The assistants come from the
ward visit, where they may have handled all sorts of infections, dircctly w
the operating-room. It is impossible in a large surgical clinic to isolate or
te have dressed by assistants who de not come to the gperating-room all
cases of granulating and infected wounds. Many of these assistants operate
on infected cases in the owt-patient department; some assist at autopsies
and work in pathelogy and bacteriology. Their hands and fingernails must
always contain all sorts of bacteria, and now and then PEI‘I]HI’JS very virulent
streptococct. and staphylococci. Tn is perhaps impossible o sterilize such
hands. The wearing of rubber gloves, which are sterilized by boiling, abso-
lutely excludes hand infection. The writer was led to wear gloves when

BDr. James F. dicchell (now in Washinguon, DL G, at that time anesthetist in Dr.
Halsteds operating room, ook a photograph of the first surgical operation for which
the operator wore rubber gloves {18gg). This photograph he reproduced in his excellent
article entitled " The introduction of rubber gloves for use in surgical operations” {dnm,
Surg., 1045, 722, goz-og). Dr. Micchell has heen so kind as to send me the negatives of
this as well as the other photograph taken by him at the same tme, I wish 1o express
my dcc? appreciation for his generosity.

10 fn the photograph, from left to right, according to Dr, Mitchell: Chauncey Fel-
ton Smith, James F. Mitchell, Joseph Colt Bloodgond, Hareld C. Parsons, John {ocderly),
Sidney Cone.

1 Blemer, George, Remindscences of an old-aime doctor, Yele [ fidol. Med., 1955,
=8, o
glﬂ Blocdgeod, J. € Operations on 430 cases of hernia in the Johns Hopkins Hos-
pital from June, 188g, to Januvary, 13¢5, The spedal consideration of 208 cases operated
on by the Halsted method, and the transplantation of the rectus muscle in certain cases
of inguinal hemnia in which the conjoined tendon s oblitecated, £ Hopk, Fosp, Rep.,
800, ¥, 229-362.

18 Phrfel., pp. sog-6.

4 fbid., p. 22, footnote.
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he operated because as resident surgeon he assisted Prof. Halsted at all of
his operations, and was furthermore compelled to handle all sorts of in-
fected cases. to make rectal examinations, and to operate on badly infected
cases. He could not feel justified to operate without this protection. . . .
The wearing of gloves practically excludes the danger of hand infection
and leaves only one likely source of infection during operation—the skin
of the patient. One can school himself o use gloves in almost any opera-
tion, and after a time forgets that he is using them 1

Dr. Mitchell introduced the method of anointing the hands
with a sterilized boric ointment before the gloves are pulled on;
it has proved most helpful. The gloves slip on more easily and are
less likely to tear.

Observations on the impressive reduction of suppuration after
introduction of rubber gloves conclusively proved their impor-
tance for the operating surgeon. Yet Halsted, who was responsi-
ble for this valuable innovation, remarks with admirable humility
and frankness:

Thus the operating in gloves was an evelution rather than an inspiration
or happy thought, and it is remarkable that during the [our or five years
when as operator I wore them only occasionally, we could have been so
blind as not to have perceived the necessity for wearing them invariably
at the operating-table. It is also noteworthy that none of the many sur-
geons, foreign and American, who visited our clinic in those years should
have recognized the desirability of eliminating the hands as a source of
infection, by the wearing of gloves.!?

18 Ibdd., pp. 30475
1 J. dmer. med. Ass, rw1s, 6o, 1124,
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