CLINICAL DEVELOPMENT OF XYLOCAINE AS A LOCAL ANESTHETIC.
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1 will start with showing some tables of anesthesia methods

. ; at the department of anesthesiology, Kaolinska Sjukhuset, the years
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fG /;f 1941 and 19465\the time span under which xylodaine was developed.
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As seen regional and local anesthesia was used in quite a large

.,

extent, around 30 % each of all anesthesias. Spinal anesthesia was

at that time used even for upper abdomapnial surgery. Local anesthesia
oF Crruate fo> wefr/frelion Quiesflbeds el
was gf?gg>for oiter bperations, hernias and also for thoracoplastic

under paravertebral anesthesia, The agent of choice was procain

8
</ etocain, novocaine/ in é - 24 solution. Procain had.howear* a short
\ef I /c:o;& tomlemhoto preia it
duration and adrenaline had to be added, 10 dro§§§f37755—glh§ﬁia€§bn.
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The solution had to be prepared just before the use, as the-selution
could not be stored. Toxic reactions could also appear, so there

really wae a need for a new anesthetic, especially one with shorter

. n

lateci, longer duration, lower toxicity and possibilities for storage
with adrenaline. . Y
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Xylocaine was synthetizéd 1943 by Loéfgren and among 67

derivatives number 30 was found to be the choice/ LL}O/. It was
name of - : )
given the/X locaine, which is a union of its most important raw-
~ product xylidine and the general surfix of local anesthetics-"caine"
ey
The first contact 1 had with xylocaine was the spring
1943, when 1 shortly met a college, dr Kornerup, ophthalmologist at
Karolinska Sjukhuset, who told me that one of his fencing frinds

/Lundquist/ worked on a new local anesthtic at the chemical insti-

tution of Stockholm University. I was interested, but busy with my

own thesis on circulatory and reépiratory changes during ether and
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intravenous anesthesia in rabbits. I saids" I first want animal

e xperiments,which show the ;Bxicity compared to procain".

This was later ‘done by Goldberg at the departnent of pharmacology
of Karolinska Institute. Goldberg was the right man for this task,
as he also was an expert on statistics.

Lundgqvist then contacted an old schoolmate, Bengt Lagergreen,
who also was a fencer. He was a medical student and had worked at my
department for 3 months 1940, when I gave him some reprints on local am
anesthesia. Lundqvist asked Lagergreen if he Had some books on
local anesthesia. He gave Lundqvist my reprints and a German textbook

1

on minor surgery: Kllnzels kleine Chirurgie. lLagergreen asked why do you

W “ u

want théese books. The answer was: 1 will tell you later. From now on
rather heroic rd ﬁf&fié/

Lundqgvist started/to use himself agfgsgnea-pig and 2% LL30 on himself
on toes and fingers and even spinal anesthesia, incredible, but true.

In August 1943 Lundqvist called lagergreen and said that
a friend of his had synthetized a new local anesthetic. They had zxxaxg
arranged a meeting with representatives from the drug company Pharmacia
and asked if Yagergreen would come as (ﬁ’medical expert and demon-
strate finger blocks on student volunteers!;;o 2e did gnd gave 5-10
: *\d@kaavm.' ‘é%ﬂ
blocks on the fingers and the result was testedby the executives from
Pharmacia. They got 2 weeks xex#eeife for decision, but Léfgren
and lundqvist never heard of them, At 12 ocdlock after the respite
time Lundqvist called lagergreen and said that Mr Jordan at the US
legation wanted to meet them.Mr Jordan was attachee of science at

Wt Hevon
the US erbassy. lagergreen went thé}é?more as an interpreter. Mr
. L
Jorfan offered right away 15.000 dollar for the takover, but nothing
r

was decided. The gossip spreﬂ& léke a fire and soon CIBA, Roche and
Bayer was out for this new wonder drug. Alsov ICI was interested and

it is told that Lofgren went to London in the tail of a VMustang,

(which flew tall-bearings from Sweden to England by night during

e

the war. However no decision was made. All this happened between

August 23 to September lo 1943, when ASTRA bought the method and



patency. How this happened can also be told as a thrilling story,

but I must now come to my own picture in this xylocaine drama.
head ==
1 kad earlieryhad close contact with ASTRA and it was

natural that I was asked to handle the clinical investigation of

3 AL ALt
xylocaine, Further I was- the only anestheeiologxstuat that time.
kfter The preliminary investigations on toxicity by Goldberg 1944(757 Q)
showed that the topicity of xylocaine was not greater than that of
procain and 1 started the clinical investigations at Karolinska

. éﬁ&jﬂé@
Sjukhuset 1945, Wwe started with jwheal tests. The different xylogaine

v Loitte

solutions were té%ea parallel with procain and tetracaine. Each fiask

was given a number so that the operator who made the test did not
Lt s
know what the fiask contalned. All solutions were tested simultaneously

on the same patient. éubcutaneous injectiong of 1 ml was given a’ra zuﬁ
S
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7and the analgesia teste “with thé polnt of a needle. 175 tests

were done and the eesult is seen in table éf;

No local r=action was observed in this series. If adrenaline w
was added in a concentration of 1:100.000 a considerable longer
duration of analgesia was observed. whereas 1% procain solution
with adrenaline has a duration of 60-90 minutes, the analgesia pro-
duced by 1% xylocain with adrenaline lasted for 4-5 hours.

Wheal tests with intracutaneous injections o# 0,1 ml were

also made/Table 3'/'No 1oca1 reaction was observed in this serles

3 (

either, The wheal tests showed that xylocalne was defikitely superior
lr Coni

to procain 1ﬂT§T¥*§G{p&C¢S espe01ally&}atency and duratlon and I

never considered any statistical analysis necessary. In this inves-
!

tigation *+ had the assistance o%a young physician, my wife Ulla,

who also is present here, The volunteering patients were give 5 crown

/1 dollar/ for their help and the students were given the choice

of a copy of my thesis/1945/ or a package of smerican cigarettes, et

which were very difficult to obtain déiring the wae. Most of them

chose a package of Camel or Lucky ftrike.
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After this preliminary investigationrg »en®t to clinical
Snsy ral > e
anesthes1a.@% the' oﬁiﬁ;étlent department 400 registered anesthesias

with 4, 1 and 2% solutions without adrenaline were recozded. Aylocaine
could thus be given without adrenaline, which was expected according

to the wheal tests. At thelgurglcal operatlo* department, where longer

e

duration was w dm?ﬁgtiagis%ered<casas=ax¢h the addition of adrenaline

St
an ek et
1:100.000 :g;€<§€rf6rmed Not more than 1 g////; used, thus—Foo-ml

JAHB?‘?Q@:EL(%#A%uThe anesthe51as were glven routlnly as with pr ain

for g01fer LpéiaﬁIBEET”EEEEYEE—Ehd €§E§§€851a5t10é7 he usual conduc-

ting anesthesias as for mandibular block, brachial plexus, sacral and 2
‘\ﬁf&h' P 2K In therapeutlc anesthesia xylocaine was ek,

paravertebtal blocks were Mised.\of great value for its 102% durgt10n/6;¥‘»

Aylocalnezzég also tried in spinal anesthesia wher%éigr in

10% glucosiigave &=m&stﬁaadwsufflc1ent anesthesia in the lower segments .
)
Alsmxasxxxsurfagexanesthesiaxxyloeainexwasxeffectivexinxthexeyevandxxyx
, o
thexizaxynx Xylocaine, unlike procain, also showed to be surtace

analgesic on the cornea, the throat, larynx and trachea and was used

in 2% solution for intubations and bronchoscopy. 1t was also used
Toxic—reaetions=was provoked-by me
for topical anesthesia in urology. and their treatment showed-to-be-the
same—=as for-procain,
Juring this clinical investigation xylocaine was simulta-

necusly tested by a number of dentists in dental anesthesia with
excellent results/ Bjdrn,Hult,Bremer.kkmanner.Persson and ?trandberg/
Fig (5 shows the efficiency values for various solutions compared

to procain, The anesthesia was studied with the aid of an electric

stihulator according to Bjérn.

The first presentaion of our clinical results was done
the preceeder of ;
at a meeting of the Swedish Anesthesia Vlub 1947 / The bwedish Society

of Anesthesiologists /1950/ See Fig ;2 . The same year it also was

presented at the »candinavian Surgical Societyes forst meeting after

pese

The r€su1ts_p€?=published in Svenska Likartidnin

en 1948 andxﬁng 5ﬁr§ﬁ§§§§§¥%¥%¥k$¥¥&x¥}xxx%maiﬁimixmx:An&xthggxxxxx

khe war in Stockholm.
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jzn the summary 1 say: ¥%af the introduction of a new local anesthetic is

only justified if it -ewms advantages i kt already accepted drugs.

- Bhe experience{hitherto showrthat we in xylocaine have got a drug

with such qualifications. It will fullfill the classical requirements
for an ideal Rrug local anesthetic, as it has low toxicity, is not
tissue irritating, is water soluble, can be sterilized and permitts
storége with adrenaline. Xylocaine has further a fast and efficient m€f
enough

effect with 1ongfﬁﬁ;;tion and is according to my opinion the most
ideal of githerto known local anesthetics. 1t is further remarkable
useful within all areas, where any form of local anesthesia can be

"
used.

The same year Lofgren presented his thesis on xylocaine/Fiz 8, 7/
which rendered him the highest point. 1949 the first publication
abroad of the clinical results appeared in the British anesthesia
journal Anesthesia /FigJ’b/'and the same yeér 1 write in the fwedish
year book_kedicinska Framsteg7Rrogesses in Medicine/ " This entierly
Swedish preparation is now paid attention to all over the world.
Maybe this triumph for Swedish chemical-anesthesiological research
will shoi?“itsélf to be the greatest progress in local anesthesia
since the introduction of procain/etocain,novocaine/

To one who took part in the pioneering research in the
pharmacological and clinical action of xylecaine ,it is gratifying (
to find that the original observations, maybe simple according to

modern requiremenfs, stands up so well when appraisedﬁin the light

cf later findings and critiques. In the last a;éiy51é onlyyclinical
ftness pr 52 _
cxpexriestes can assure the survival of a drug. Xylocaine has for

more than three decades stood the test as a reliahle and highly efficie:

local anesthetic.
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