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THE BIOILOGIC STANDARDIZATION OF LOCAL ANAESTHETICS.
WrrH SPECIAL REFERENCE TO EFFECT OF STERILIZATION ON SOLUTIONS OF COCAINE
AND ProcCAINE.

(Continuation of a Previously Reported Paper.!)

BY PAUL S. PITTENGER.

In a paper! read before this section last year, the author described a biologic
method for the quantitative valuation of local anaesthetics. It was shown that
the method described was sensitive to a variation of 1 mg. of cocaine and to 5 mg.
of procaine.

The sensitiveness of the method suggested its adaptability for checking the
effect of aging and the various forms of sterilization upon solutions of cocaine and
procaine. Accordingly, a scries of experiments were started as follows:

First.—Prepare a solution of cocaine and one of procaine of such strength that 1 ec will
contain the minimum amount of salt that will produce local anaesthesia in 5 minutes when tested
by the foregoing method, reserving a sample of each of the salts used.

Cocaine 0.6% solution
Procaine 7.09, solution

Second.—Divide each solution into four portions, fill each portion into ampuls as follows:

(4) Fill into sterile ampuls without sterilizing or Berkfeldting.

(B) Add 0.3¢7 Three Cresols, Berkfeldt and fill into sterile ampuls.

(C) ¥ill into ampuls and Arnold-sterilize on three consecutive days.

(D) Fill into ampuls and autoclave for 15 min. at 115° C.

Third.—Test each lot to determine effect of sterilization.

Fourth.—Test each lot every three months to determine rate of deterioration on standing.

Fifth.—At the end of six months make fresh solutions of the reserve salts and test to de-
termine whether or not the salt deteriorates with age.

j' based on Experiments Nos. 1 and 2.1

The results of the 18 experiments reported last year showed that the amount
of solution of cocaine or procaine required to produce complete anaesthesia was
exactly the same before and after the different forms of sterilization, thus indicating
that sterilization does not affect the activity of solutions of cocaine or procaine.

It was also shown that the unsterilized solutions, the solutions sterilized with
heat, and the solutions sterilized without heat, all possessed exactly the same
activity after 3 months as immediately after being prepared.

Fach lot of solution has again been tested 14 months after filling and sterilizing.
The results of this final test on cach lot as compared with the two previous tests
follows:

Lxperiments Nos. 3, 4 and 19.
CocaINE SoLuTioN 0.6%,.
Filled into sterile ampuls without sterilizing or Berkfeldting.

Results.
xpt. No. 3. Expt. No. 4, Expt. No. 19.
Dose. Immediately after filling. 3 mos. after filling. 14 mos. after filling.
0.7 Sensitive Sensitive Sensitive
0.8 Sensitive Sensitive Sensitive
0.9 Sensitive Very slightly sensitive Sensitive
0.9 Not sensitive Not sensitive Sensitive
1.0 *Not sensitive *Not sensitive Sensitive
1.0 *Not sensitive *Not sensitive Sensitive
1.1 Not sensitive Not sensitive *Not sensitive.

1 “T'he Biologic Standardization of Local Anaesthetics,” Jour. A. Pi. A,, Vol. X, No. 10,
October 1921,
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Minimum amount required to produce complete local anaesthesia is 1.0 cc
for both Experiments Nos. 3 and 4, and 1.1 cc for Experiment No. 19.
Experiments Nos. 5, 6 and 20.
PROCAINE SOLUTIONS T4
Filled into sterile ampuls without sterilizing or Berkfeldting.

Results. .
Kxpt. No Expt. No. 6. Expt. No. 20.

Dose. Immcdmtely a[tu filling. 3 mos. after ﬁllmg. 14 mos. after 6lling.

0.8 Sensitive Sensitive Sensitive

0.9 Slightly sensitive Sensitive -Sensitive

0.9 Slightly sensitive Sensitive Sensitive
*1.0 Not sensitive Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive Not sensitive

1.1 Not sensitive Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for Experiments Nos. 5, 6 and 20. .
Experiments Nos. 7, 8 and 21.
CocAINE SoLuTtioN 0.6%.
0.3%; Three Cresols, Berkfeldted and filled into sterile ampuls.

Results.

Expt, N Expt. No. 8, Expt. No. 21.
Dose. Immcdxatdy after filling. ] 3 mos. after ﬁllmg 14 mos. after ﬁ]lmg
0.8 Sensitive Sensitive Sensitive
0.9 Very slightly sensitive Sensitive Sensitive
0.9 Sensitive Slightly sensitive Sensitive
1.0 *Not sensitive *Not sensitive Sensitive
1.0 *Not sensitive *Not sensitive Slightly sensitive
1.1 Not sensitive Not sensitive *Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for both Experiments Nos. 7 and 8, and 1.1 cc for Experiment No. 21.
Experiments Nos. 9, 10 and 22.
PROCAINE SoLUTION 79 .
0.3¢7, Three Cresols, Berkfeldted and filled into sterile ampuls.

Results,
Expt. No. 9. Expt. No. 10. Expt. No. 22.
Dose. Immcdmtely after filling. 3 mos. after filling. 14 mos. after filling.
0.8 Sensitive Sensitive Sensitive
0.9 Sensitive Sensitive Sensitive
0.9 Sensitive Sensitive Sensitive
*1.0 Not sensitive Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive Not sensitive
1.1 Not sensitive Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for Experiments Nos. 9, 10 and 22.
E xperiments Nos. 11, 12 and 23.
CocaINE Sorurion 0.69;.

Filled into ampuls and Arnold-sterilized on 3 consecutive days.
Results.

Expt. No. 11. Hxpt. No. 12. Expt. N
Dose. Immedmtcly after filling. 3 mos, after filling. 14 mos. after ﬁllmg
0.8 Sensitive Sensitive Sensitive
0.9 Sensitive Sensitive Sensitive
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Expt. No. 11. Expt. No. 12, Expt. No. 23.
Dose. Immediately after filling. 3 mos, after filling. 14 mos. after filling.
0.9 Sensitive Slightly sensitive Sensitive
1.0 *Not sensitive Not sensitive Slightly sensitive
1.0 *Not sensitive Not sensitive *Not sensitive
1.0 AU e Slightly sensitive
1.1 Not sensitive Not sensitive *Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for both Experiments Nos. 11 and 12, and between 1.0 and 1.1 cc for Experiment
No. 23. '

Experiments Nos. 13, 14 and 24.
ProcaiNgE SoruTtioN 79%,.
Filled into ampuls and Arnold-sterilized on 3 consecutive days.

Results.,
Expt. No. 13. Expt. No. 14. Expt. No. 24.
Dose. Immediately after sterilizing. 3 mos. after sterilizing. 14 mos. after sterilizing.
0.8 Sensitive Sensitive Sensitive
0.9 Sensitive Sensitive . Sensitive
0.9 Sensitive Sensitive Sensitive
*1.0 Not sensitive Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive Slightly sensitive
1.0 e e Not sensitive
1.1 Not sensitive Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for Experiments Nos. 13, 14 and 24.

Experiments Nos. 15, 16 and 25.
CocaIlNE SoLuTioN 0.6%,.
Filled into ampuls and autoclaved for 15 min. at 115° C.

Results.
Expt. No. 15. Expt. No. 16. Expt. No. 25,

Dose. Immediately after sterilizing. 3 mos. after sterilizing. 14 mos. after sterilizing.

0.8 Sensitive Sensitive Sensitive

0.9 Slightly sensitive Sensitive Sensitive

0.9 Not sensitive Sensitive ‘ Sensitive
*1.0 Not sensitive Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive Not sensitive

1.1 Not sensitive Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for Experiments Nos. 15, 16 and 23.

Experiments Nos. 17, 18 and 26.
PrROCAINE SoLuTiON 79.
Filled into ampuls, autoclaved for 15 min. at 115° C.

Results.
Expt. No. 17, Expt. No. 18. Expt. No. 28.
Dosc. Immediately after sterilizing. 3 mos. after sterilizing. 14 mos. after sterilizing,
0.8 Sensitive Sensitive Sensitive
0.9 Slightly sensitive Slightly sensitive Sensitive
0.9 Sensitive Sensitive Sensitive
*1.0 Not sensitive Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive Not sensitive
1.1 Not sensitive Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for Experiments Nos. 17, 18 and 26.
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In order to determine whether or not the salts deteriorate with age, fresh solu-
tions of the reserve salts were made after a period of 14 months and tested for com-
parison with the tests of the original solutions.

Experiment No. 27.

CocaiNg SoLurioN 0.6,
Made from reserve salt 14 months after solution tested under Experiment No. 3.

Results.

Dose, " Expt. No. 3. Expt No. 27,

0.7 Sensitive Sensitive

0.8 Sensitive Sensitive

0.9 Sensitive Sensitive

0.9 Not sensitive Sensitive
*1.0 Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive

1.1 Not sensitive . Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc
for both Experiments Nos. 3 and 27, showing that no deterioration takes place in
cocaine during a period of 14 months.

Experiment No. 28.

ProcaIiNE SoLuTioN 79.
Made from reserve salt 14 months after solution tested under Experiment No. 5.

Results.

Dose. Expt. No. 3. Expt. No. 28.

0.8 Sensitive Sensitive

0.9 Slightly sensitive Slightly sensitive

0.9 Slightly sensitive Slightly sensitive
*1.0 Not sensitive Not sensitive
*1.0 Not sensitive Not sensitive

1.1

Not sensitive Not sensitive

Minimum amount required to produce complete local anaesthesia is 1.0 cc for
both Experiments Nos. 5 and 28 showing that no deterioration takes place in pro-
caine during a period of 14 months.

EFFECTS OF REPEATED STERILIZATION.

In the discussion of last year’s paper it was stated that in some operations
surgeons use solutions of cocaine as high as 209}, in strength and that owing to the
general opinion that resterilization destroyed its activity, in most hospitals all
unused portions of such solutions were discarded.

Therefore, in order to determine the effects of resterilization upon the activity
of solutions of cocaine and procaine, I prepared a 209, solution of cocaine and a 50%
solution of procaine, and filled each into ampuls. One ampul of each lot was diluted
to the proper strength and tested on dogs. The remaining ampuls were then auto-
claved at 115° C. for 15 minutes. Another ampul of each lot was then diluted to
the proper strength and tested. The remaining ampuls were again autoclaved at
115° C. for 15 minutes and another ampul tested. This procedure was repeated
until each lot was sterilized and tested five times.

The results of these experiments follow:
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CocamNg 209, SoLUTION.
Amount required to produce complete

Solution.
Before sterilization
After 1st sterilization
After 2nd sterilization
After 3rd sterilization
After 4th sterilization
After 5th sterilization

Solution.
Before sterilization
After 1st sterilization
After 2nd sterilization
After 3rd sterilization
After 4th sterilization
After 5th sterilization

local apaesthesia.
1.0 cc (0.6%)
1.0cc (0.6%)
1.0 cc (0.6%)
1.0 cc (0.6%)
1.0 cc (0.6%)
1.0 cc (0.6%)

PrRoOCAINE 509, SOLUTION.
Amount required to produce complete

local apaesthesia.
1.0 cc (7.09,)
1.0 cc (7.0%)
1.0cc (7.0%)
1.0 cc (7.0%)
1.0 ce (7.09%)
1.0 cc (7.0%)

Physical appearance,

Clear, colorless
Clear, colorless
Clear, colorless
Clear, colorless
Clear, colorless
Clear, colorless

Physical appearance,
Clear, colorless
Clear, amber
Clear, amber
Clear, amber
Clear, amber
Clear, amber

These results show that five successive sterilizations produced no apparent
effect upon the activity of the above solutions of cocaine and procaine.

It will also be noted that sterilization at 115° C. changes the procaine solution
from colorless to an amber color, and that this change is not accompanied by any
change in activity.

CONCLUSION.

The activity of local anaesthetics can be quantitatively determined by the
method proposed.

The activity of solutions of cocaine and procaine is not affected by the addition
of 0.39, Three Cresols or by sterilization by means of the Arnold sterilizer or auto-
clave at 115° C. for 15 minutes.

Unsterilized solutions of cocaine and procaine, solutions sterilized without heat
and solutions sterilized with heat apparently lose no activity during a period of
3 months.

Unsterilized solutions of cocaine and solutions of cocaine sterilized without
heat apparently lose about 109, of their activity during a period of 14 months.

Solutions of cocaine which have been Arnold-sterilized apparently lose about
5%, of their activity during a period of 14 months.

Solutions of cocaine which have been autoclaved for 15 minutes at 115° C.
apparently lose no activity during a period of 14 months.

Unsterilized solutions of procaine, solutions sterilized without heat and solu-
tions sterilized with heat, lose no activity during a period of 14 months.

Cocaine and procaine in the dry form are apparently stable and show no signs
of deterioration during 14 months. '

Concentrated solutions of cocaine or procaine can be sterilized five successive
times at 115° C. without any apparent loss of activity.

Finally the author wishes to acknowledge his indebtedness to Mr. Arnold
Quici for his able assistance in connection with the laboratory work.

PHARMACODYNAMIC LABORATORY,
H. K. MuLrorD CoMPANY,
Avucusr 8, 1922.



