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PHILADELPHIA.

The May meeting of the Philadelphia Branch, AMERICAN PHARMACEUTICAL ASSOCIATION
was held May 21, 1935, at the Philadelphia College of Pharmacy and Science, President E. H.
MacLaughlin in the chair.

The speaker of the evening, Dr. Robert P. Fischelis, president of the AMERICAN PHAR-
MACEUTICAL ASSOCIATION, spoke on ‘‘The AMERICAN PHARMACEUTICAL ASSOCIATION and the
Future of American Pharmacy.” Dr. Fischelis’s speech was one of the most interesting heard dur-
ing the past year. He emphasized the pitfalls of American pharmacy and the need of whole-
hearted cotperation on the part of pharmacists throughout the United States, if they hoped to
survive the great wave of influence which is tending to degrade pharmacy and to eliminate the in-
dividual pharmacist.

He stressed the importance of the organization of pharmacists into one powerful cohesive
group, pointing out that the AMERICAN PHARMACEUTICAL ASSOCIATION, with its present set-up,
was able to cope with any major Pharmaceutical problem. He emphasized the need of a new type
A. PH. A, JoURNAL—one that would hold interest and be helpful for the pharmacist as well as the
scientist.

A rising vote of thanks was given Dr. Fischelis in appreciation of his most valuable talk.

Respectfully submitted,
GEoORGE E. BYERS, Secretary.
(Concluded on page 521.)

A PHARMACEUTICAL STUDY OF pg.
BY FREDERICK F. JOHNSON,
(Concluded from page 412, May Journal, A. Ph. A.)

$H AND STABILITY OF GALENICAL PREPARATIONS.

Digitalis Preparations.—The question of pr and digitalis stability has been a matter of con-
troversy for many years and is far from settled at the present time. Hintzelmann and Joa-
chimoglu (89) stated that the tincture was most stable in an acid medium. Emig (238) reported
that tinctures prepared from menstruums of pu 4.5-5.2 showed the least loss in potency although
the initial potency was less than for normal tinctures. Rowe and Scoville (248) stated that ad-
justment of the tinctures to pr 4.0 with hydrochloric acid increased the stability and later stated
(289) that tinctures of pu 3.0 were more stable than those of pg 6.0 or 7.0.

In contrast to these results, Haag and Hatcher (127) reported that HCl decomposed con-
stituents of digitalis, Wokes (187) reported that acidifying did not increase stability, Haag and
Jarrett (206) reported that no definite relation existed between the activity of the tinctures and
pu, and Foster and Van Dyke (264) stated that the most stable tinctures were those of highest pg.

Hintzelmann and Joachimoglu (83), (42) reported that alkalinizing the tinctures with Na-
HCO,; greatly increased deterioration, while Wokes (187) reported that the addition of NayCO,
caused very little deterioration. Joachimoglu and Bose (65) reported that the addition of tar-
taric acid increased the stability. Rowe and Scoville (248) reported that the addition of hypo-
phosphorous acid as a reducing agent was detrimental. It seems to be definite that the addition of
anhydrous sodium acetate or anhydrous sodium sulphate as antihydrolytic agents does result in
increased stability (248), (289), (301).

Several investigators have reported that stability is increased by destroying the ferments
of the crude drug or preparations by heat (95), (248), (289). Rowe and Scoville (289) reported
that tinctures prepared from a 77%, alcoholic menstruum were more stable than those prepared
from an 879, menstruum, but Stasiak (329) claimed that absolute alcohol tinctures were more sta-
ble than 709%, alcohol tinctures. Macht and his co-workers (88), (98), (99) stated that ultraviolet
light and polarized light hastened destruction of the tinctures, but Bond and Gray (108) claimed
that no destruction was produced by exposure to either light.

There is plenty of evidence that the crude drug, tincture and infusion tend to become more
acid during storage (92), (162), (214). Krantz (163), (274) has determined the buffer capacity of
the tincture as 0.009 between pr 5.75-2.50, and as 0.012 between pa 5.75-9.50, 5.75 being the pa
of a U. S. P. tincture. He further stated (243) that the acids of the leaf are probably combined
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with potassium and are extracted by the alcohol-water mixture yielding a system having a high
buffer capacity, consisting of a strong base combined with a weak acid, and also some slightly dis-
sociated acid.

Carr and Krantz (308), while investigating for the Revision Committee of the U. S. P.
X1, arrived at the following conclusions concerning the tincture of digitalis: The official tincture
has a pu of 5.50-6.00. Considering the manner of dosage, it is a stable product. There is no dis-
tinct evidence that its stability can be increased by buffering or by adding acid to the product.

Concerning infusions of digitalis, the consensus seems to be that preservative agents in-
crease stability, that the infusions become more acid with age, and that a neutral infusion is most
stable (77), (92), (214). The infusion is less acid than the tincture.

Ergot Preparations.—In 1926, an article in the Public Health Reports (79) stated:

“In order to insure the stability of the liquid extract, the hydrogen-ion con-
centration should be adjusted within the limits represented by pr 4.0 and pr 5.0.
The extract should be sterilized and sealed in ampules of non-alkaline resistant glass.”

The pu of the U. 8. P. Fluidextract of Ergot is approximately 4.5. In the last few years there has
been a great variety of opinions concerning the efficacy of further reductions of the pa. The con-
fusion in the literature is augmented by the undependable results of the various assay methods.

Six investigators have concluded that adjusting the pr to about 3.0 favors stability of the
fluidextract and the alkaloid solutions (138), (188), (229), (247), (288), (306). These workers dis-
agreed, however, concerning which acid was most effective. Powell and his co-workers (247)
favored tartaric acid, Rowe and Scoville (288) favored reducing acids and Bernerowna (306)
claimed that phosphoric acid was best. Swanson (250) stated that a pr of 3.0 appeared to favor
stability of the fluidextract, hypodermic solutions of ergot, and alcoholic solutions of ergotamine
tartrate, but that the results were very questionable and no conclusions could be drawn. Three
investigators (227), (269), (294) reported that lowering the pg either did not increase stability
or resulted in even more decomposition.

Smith and Stohlman (227) reported that the addition of 2.5%, sodium thiosulphate or 2.5%,
sodium hyposulphite or 19, cysteine hydrochloride as reducing agents to the fluidextract or alka-
loid solutions favored stability if above pr 5.0. Bartsch (191) claimed that ergotamine tartrate
was most stable at pu 2.04. Bernerowna (306) stated that of the various salts of the ergot alka-
loids, the organic salts were most stable, and the sulphuric acid salts were more stable than the hy-
drochloric acid salts. Wokes and Elphick (188) claimed that for proper extraction of ergot, the
pa of the menstruum must be not less than 5.4.

Aconite Preparations—The attempts to stabilize aconite preparations by adjusting the
hydrogen-ion concentration have been quite successful. Swanson (64), (69), (105) performed the
original work and recommended that the pr values of the tinctures and fluidextracts be adjusted
between pg 2.5-3.00. Without addition of acid, the pr of the U. S. P. tincture lies between 5.1-
5.6. By lowering the pu, Swanson was able to decrease the deterioration from 90% to 5%. He
pointed to the discrepancies in the assay methods as deterioration increases. The chemical assay
at no time showed any loss of potency; the guinea pig and white mice methods were concordant
for standard preparations but the difference between the two increased as deterioration progressed.

Haag and Hawkins (155) thoroughly verified the results of Swanson. Baker (304) also
agreed with Swanson and established the optimum pg range for all aconite preparations as pa
2.3-3.0. He recommended the use of hydrochloric acid rather than a reducing acid like hypo-
phosphorous acid. He also reported that all of the tinctures became decidedly less acid during
storage. The only disagreement to the established optimum pg range was put forward by Munch
and Pratt (282) who claimed that adjusting the pa to 2.5-3.10 did not increase the stability of the
tincture or fluidextract.

Carr and Krantz (308) recommended to the Revision Committee of the U. S. P. XI the
adoption of the pr range 2.5-3.0 for Tincture of Aconite. It was reported that if the tincture is
acid to methyl orange and shows an orange color with thymol blue, it will be within the stable pa
range. Carr and Krantz reported the buffer capacity of Tincture of Aconite as 0.0086 in the acid
range. This is very close to the buffer capacity of Tincture of Digitalis, which is 0.0090.

Miscellaneous Vegetable Preparations—Krantz and Slama (97) reported that the precipita-
tion in the Compound Tincture of Gentian could be minimized by adjusting the reaction to pm
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7.0. The official tincture hasa pu of 5.2. The precipitate was composed of starch, gentian sugars
and albuminous material. Beguin (120) found that by exposing the crude gentian to hot alcohol
vapors, the hydrolysis and inversion of gentian sugars and glucosides were considerably reduced.

Swanson and Hargreaves (118), (182) have studied the efiect of the hydrogen-ion concen-
tration upon veratrum, gelsemium and nux vomica preparations. The optimum pgu for both the
fluidextract and the tincture of veratrum was between pg 4.3—4.8. The pu of the U. 8. P. IX
fluidextract is 5.0 and of the U. S. P. X tincture, 5.4. The N. F. Fluidextract of Gelsemium of pa
3.45 was stable and remained so when the pu was reduced to 1.0. The N. F. Fluidextract of Nux
Vomica of pu 5.30 was stable and remained that way when the pa was reduced to 0.75.

Lichtin (215) reported that acidifying the menstruum or percolate of Tincture of Cinchona
did not increase stability. Caines and Evers (260) have reported concerning the loss of color in
mixtures containing the B. P. Compound Tincture of Cardamon. From py 7.0-9.5 the mixtures
were stable in the dark but fading occurred in the dark at higher pu values. Calcium salts caused
precipitation of calcium carminate at pa 4.0 and above.

Scoville (103) has studied the effect of acid upon the precipitation in many of the less im-
portant tinctures. The acid increased precipitation of red cinchona, aloe, frangula, juglans, rhu-
barb, senna, rhus glabra, quercus, wild cherry and stillingia. It retarded precipitation of cinchona
calisaya, castanea, geranium and rose. Sodium acetate retarded precipitation of aloe, frangula,
senna, chionanthus, glycyrrhiza, salix nigra and senega. It seemed that the tannin-containing
drugs were especially prone to precipitation by hydrolytic action. Xrantz (162) reported that
Fluidextract of Cascara becomes slightly more acid upon standing and that Elixir of Iron, Quinine
and Strychnine becomes much less acid upon standing, irrespective of the type of light to which
they are exposed.

Turner (230) stated that the syrup and mucilage of acacia rapidly decompose because of the
development of acidity. Attempts to produce acid-free preparations by heat sterilization and the
use of preservatives were unsuccessful. Eschenbrenner (199) has reported that infusions of ipecac
can be stabilized if prepared with dilute hydrochloric acid and 159, alcohol. This corresponds to
the U. S. P. acid fluidextract. The pr of Eschenbrenner’s infusion was 4.5. Madsen (216)
claimed that such an infusion was unstable and proposed a formula which produces an alcoholic
infusion of pr 3.6. This was claimed to be stable for three years.

Conduche and Gregoire (148) have reported that in aromatic waters, both filtered and un-
filtered, there was a diminution of acidity on keeping. The pm usually changed from about 3.8~
7.0. The reduction of acidity was almost proportional to the amount of volatile oils which sepa-
rated and was evidently a result of the removal of the volatile oils. The reaction could best be
stabilized by preventing the growth of microérganisms. Krantz and Carr (164) have investi-
gated the effects of different filtering mediums upon the reaction of Aromatic Elixir. Using talc,
asin the U. S. P. preparation, the pr values were between 7.00-7.35. Elixirs prepared with mag-
nesium carbonate had pu values from 9.10-9.80, with magnesite or normal magnesium carbonate
the pu was 6.8, and with precipitated calcium phosphate the pg was between 5.95-6.30.

Miscellaneous Chemical Preparations.—Husa and Klotz (314), (315) have studied the mode
of decomposition of Syrup of Ferrous Iodide. During storage the pu always dropped from 4.1 or
above to 3.2. The hydrolysis predominated according to the equation:

Two equilibria existed in the hydrolysis: one at pa 4.1, and the other at pg 3.2. Precipitation
occurred at pu 3.2. Alkaline glass of the container retarded the hydrolysis. It was shown by
solubility product data that precipitation of Fe(OH); cannot occur in the syrup. Ewe (200) re-
ported that Syrup of Hydriodic Acid caramelized, due to excessive acidity. Attempts to lower the
acidity by reducing the proportion of hypophosphorous acid resulted in the appearance of free
iodine in the syrup. When the acidity was reduced by diluting the syrup with water until the
sugar content was 359, the syrup remained colorless for a year. Husa and Magid (271) also re-
ported that the decomposition of the Syrup of Hydriodic Acid increased with increasing hydro-
gen-ion concentration. Mercuric iodide, barium iodide, aluminum sulphate and calcium chloride
caused a marked retardation of the decomposition of the syrup.

Guyote (74) reported that a solution of arsenous iodide hydrolyzes to hydriodic acid which
becomes oxidized to free iodine. This was overcome by neutralizing the solution with sodium
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hydroxide, thus converting the arsenous iodide to an arsenite. The arsenite solution appeared to
be stable. Knight (112) criticized the U. S. P. Fowler’s Solution, claiming that 2%, of potassium
bicarbonate causes an unnecessary increase in alkalinity. He stated that 1%, of potassium bicar-
bonate would be sufficient. Smelt (293) recommended that the B. P. Fowler’s Solution be ad-
justed to a pg less than 4.0. The growth of molds was favored between pg 5.0-7.8, and precipi-
tation occurred between pu 4-9. The acid solution was favored because of greater compatibility.

Donovan'’s Solution can be sufficiently stabilized by adjusting the pr to neutrality. The
U. S. P. preparation is very acid, due to the hydrolysis of the arsenous iodide. Cocking (122) and
Husa (160) both showed that the hydrolysis of dilute arsenous iodide is complete, the pu of tenth
normal solutions of arsenous iodide and hydriodic acid being the same, 1.1. Duncan (14) first
showed that the liberation of iodine from Donovan’s Solution could be checked by neutralizing
the free hydriodic acid. Husa (158), (241), (270) found that the pa of Donovan’s Solution was
1.2. There was no liberation of iodine when the pr was adjusted to 6.0-8.0. He recommended
the use of a carbonate as the neutralizing agent as it prevented oxidation by replacing the air with
carbon dioxide.

Husa (272) stated that the stability of Solution of Iron and Ammonium Acetate was slightly
increased when the acetic acid was omitted and the solution buffered with hydrochloric acid, am-
monium chloride and sodium chloride. Jones and Glass (161) reported that properly prepared
Iron and Ammonium Citrate is a neutral substance of pr of about 7.5. Its incompatibility with
magnesium sulphate could not be correlated with any increase of pr. Morton (168) stated that
the commercial bismuth and ammonium citrate and the B. P. Solution of Bismuth and Ammonium
Citrate are unsatisfactory preparations. The complex was stable only in the presence of an excess
of alkali citrate. Kleinschmidt (212) claimed that the Solution of Magnesium Citrate would not
precipitate if the citric acid content were reduced. Oakley and Krantz (246), however, decided
that the precipitation was due to the conversion of a large amount of the magnesium acid citrate
to the neutral salt, Mgs(CgHsOr)s, and that the presence of an excess of citric acid would shift the
equilibriuin to the acid salt and favor stability.

Ewe (200) reported that the fungous growths in the Acid Solution of Phosphates could be
prevented by the addition of about 1%, of concentrated hydrochloric acid and 0.4%, formic acid.
Ewe further stated that the Compound Elixir of Glycerophosphates develops a precipitate within
a few months. The precipitation was reduced by increasing the lactic acid content, and was com-
pletely corrected by substituting phosphoric acid instead.

Dekay and Lee (262) found that samples of the official Elixir of Ferric Pyrophosphate,
Quinine and Strychnine underwent a color change which was roughly proportional to a simulta-
neous increase in pa. Those samples which were carefully neutralized in their preparation were
most constant in pu but the neutralization did not affect their stability.

Thompson and his co-workers (296) reported that the pu values of Spirit of Ethyl Nitrite
changed greatly during deterioration. The following are the pu values of different samples corre-
sponding to the ethyl nitrite content during 23 months’ storage:

4.259, (fresh) 2.959, 1.54% 0.00% 0.00%
pu 0.82 pu 0.46 pr 1.00 pr 5.95 pu4.34

Davis (197), (198) reported the pr of various hypochlorite preparations as follows: Dakin’s
Solution, pr 9.71; Eusol, pu 7.21; Daufresne’s Solution, pa 10.23; 19, Chloramine, pg 10.05.
Eusol decomposed more rapidly than the more alkaline Dakin’s Solution. When Davis prepared
mixtures of chlorinated lime, sodium carbonate and boric acid, pa 9.53 was the lowest pg value
which could be obtained with stable preparations. v

Noyes and Wilson (52) obtained evidence that hypochlorous acid ionizes in an amphoteric
fashion, forming both positive and negative chlorine ions. They assumed the presence of two
compounds, H* C1 O~ and Cl* OH~. Lynch and Nodder (245) have published the most ex-
tensive data concerning the jonic condition of hypochlorite solutions. They included a method for
caleulating the displacement of the pu of buffer solutions, due to the presence of sodium hypo-
chlorite. The development of the glass electrode enabled Davidson (261) to accurately deter-
mine the dissociation constant of hypochlorous aeid as 3.7 X 1078 at 20° C. He reported that
bleaching powder decomposed, forming oxalic and carbonic acids with an accompanying reduc-
tion of pu. The more alkaline solutions decomposed the least, and decomposition was much less
when the acids were removed as they were formed.
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PH AND STABILITY OF ALKALOIDS,

It has been shown that pm is an important factor in the stability of alkaloids during sterili-
zation. It is obvious, also, that the pu of these solutions for injection must be stabilized to a
value comparable to the pu of the blood. Trendelenburg (70), Schon (225), Regnier (285),
(328), Schou (291), and Woelm (299) have pointed out the importance of buffering to the physio-
logical pu solutions of morphine, cocaine, tutocaine and larocaine solutions which are intended for
injection. This buffering is necessary not only to counteract the alkaline tendency of the glass
containers but to prevent a spontaneous change in hydrogen-ion concentration as a result of the
decomposition of a small amount of the alkaloid.

Dietzel and Huss (111) studied the decomposition of morphine at high temperatures and at
different pg values. The decomposition was detected by changes in the absorption spectrum.
At pm values of less than 5.5, the morphine was stable for 60 minutes at 100° C. Neutral and
alkaline solutions were very unstable. The free morphine was not any less stable than the mor-
phine hydrochloride, the decomposition being due to oxidation by hydroxyl-ion catalysis. It was
found that alkaline glass caused decomposition at room temperature. Dietzel (311) verified his
results in 1934 and again attributed the stability at reduced pa to catalytic neutrality. The pr
of morphine hydrochloride and morphine sulphate solutions is about 4.0.

Cocaine also requires an acid medium for stability and undergoes a decrease in pu during
storage and sterilization. Regnier and his co-workers (285), (286) demonstrated the change to
acidity during storage and pointed out the dangers of the pharmacological use of such acid solu-
tions. Macht and Anderson (98) and Macht and Krantz (99) reported that exposure to polarized
light increased the hydrogen-ion concentration of cocaine solutions. Ditezel and Steeger (263)
reported that the hydrolysis of cocaine by heat was a minimum between pu 2-5. The type of glass

" container had a negligible effect. Schon and Helm (225) reported that the hydrolysis of benzoyl-
ecgonine was a minimum between pr 2-7. When they attempted to buffer cocaine solutions to
the physiological pr, hydrolysis was accelerated unless the pu was as low as 3.4. A pure solution
of cocaine hydrochloride changed in 2 months from pu 5.17 to 4.2 without any perceptible de-
composition. One buffered to pa 6.05 showed 319, hydrolysis in the same time. Regnier and
David (287) found that solutions buffered to neutrality by being saturated with calcium carbonate
and magnesium carbonate retained their potency during sterilization but rapidly deteriorated af-
terward. Their anesthetic power was inferior to that of pure solutions of cocaine. Regnier and
David (327), (328) later reported that solutions of cocaine buffered by NaH,PO, almost completely
deteriorated during sterilization, but those buffered by acetic acid and sodium citrate retained
their activity. Dietzel (311) reported that of the various cocaine salts, cocaine sulphate was most
stable during the first 25 hours of heating. The pr of cocaine sulphate solutions is about 5.2.

Dietzel and Steeger (263) determined the dissociation constants for cocaine and its hydroly-
sis products. The results were as follows:

Cocaine 24 X 10—t
Methylecgonine 3.0 X 10—

Benzoylecgonine (benzoylecgonine) (OH )

1.9 1012
(benzoylecgonine) X
by 1 i HY
(benzoy! ecgonme?( ) 1.8 X 10-18
(benzoylecgonine)
E i i OH-
cgonine (ecgonme).( ) 6.0 X 10-13
(ecgonine)
. H+
(ecgonine) (H*) 7.6 % 10-12

(ecgonine)

The authors pointed out that in the choice of an acid to be combined with cocaine, its dissociation
constant must not be smaller than that of methylecgonine or cocaine, that is, not smaller than 105,
Otherwise the dissociation forms hydroxyl ions which promote hydrolysis by hydroxyl-ion
catalysis. .



June 1935 AMERICAN PHARMACEUTICAL ASSOCIATION 503

Abildgaard (190) reported that solutions of procaine hydrochloride in hydrochloric acid
showed no appreciable decomposition when heated. Under the same conditions and in a pure
water solution, 5%, of the procaine hydrochloride was hydrolyzed, and, when buffered to a pa
of 6.5, 19-35%, was hydrolyzed. Wiedhopf (231) claimed that pantokain is very stable and can
withstand several hours’ boiling near the neutral point. An aqueous solution has a pr of 7.0
and a 1%, solution in physiological salt solution has a pr of 6.7. Procaine was more easily hydro-
lyzed. Schou and Staggemeier (201) reported that tutocaine, when heated to 120° C. for 20
minutes, decomposed 249, at pr 7.0 and 12.29%, at pu 6.5. Under the same conditions larocaine
decomposed 20.9% at pu 7.0 and 11.4%, at pu 6.5. The solutions were adjusted with phosphate
buffers, Dietzel and Kuh! (310) reported that during storage of eucaine hydrochloride the pn
dropped from 6.98 to 5.26 in 1 year with 39.7% decomposition. Heat sterilization or exposure to
oxygen did not hasten the decomposition.

Schou and Bjerregaard (249) have studied the decomposition of atropine and homatropine
solutions. Pure 0.4%, aqueous atropine sulphate was sterilized for 20 minutes at 120° C. with
only 3.4% hydrolysis. Buffering to higher pu values caused greater loss. Pure 0.49, aqueous
homatropine hydrobromide was less stable and decomposed 8.29, under the same conditions.
Complete hydrolysis occurred at pa 7.3 and above.

Biddle and Watson (28) noted that changes in the hydrogen-ion concentration caused a
change in the ionic condition of the cinchona alkaloids. Dietzel and Sollner (149) have elaborated
on this work. They stated that in the water-soluble salts of quinine, quinidine and cinchonidine,
the nitrogen of the quinuclidine ring is ionized while the nitrogen of the quinoline ring is not. In
the presence of an excess of acid, the latter nitrogen ionizes and forms salts. With decreasing pr
there was in each case an increase of optical rotation which paralleled the ionization of the quino-
line nitrogen. Macht and Anderson (99) reported that quinine and cinchonidine salts decreased
in toxicity upon exposure to polarized light.

Dietzel (311) reported that hydrastine decomposed very rapidly at 100° C. but that hydras-
tinine showed very little change. Decomposition of berberine was very slight and evidently was
not altered by an increase in hydrogen-ion concentration.

Gifford and Smith (265) reported that physostigmine and pilocarpine decomposed more
rapidly in an alkaline buffer solution of pu 7.6 than in an acid buffer solution of pm 5.5.

pH AND STABILITY OF MISCELLANEOUS ORGANIC COMPOUNDS.

Nielson (284) reported that the decomposition of sodium luminal increased with increasing
pH. A 109, solution has a pu of about 8.9. A 109, solution decomposed 1.0%, in 3 weeks at room
temperature and 22% in 1 month at 39° C. Madsen (319) reported that the decomposition of
sodium barbital also increased with increasing pu. A 109%, solution has a pg of 8.9; the decom-
position was accompanied by a decrease in pu. Sixty minutes at 100° C. caused 2.5%, decompo-
sition of the sodium barbital with the formation of diethylacetylurea.

Kolthoff (128) claimed that the decomposition of a thiosulphate with acid was due to the
formation of the undissociated thiosulphuric acid which is unstable. Schou and Bennekou (290)
stated that sodium thiosulphate solutions could be sterilized without decomposition only when the
pr was 7.0. The solutions were adjusted by phosphate buffers.

Macht and Shohl (37) have published data concerning the decomposition of benzyl alcohol
solutions. Solutions stored in insoluble glass were stable over long periods of time but showed a
slight increase in hydrogen-ion concentration. Solutions stored in soft or alkaline glass quickly
became alkaline and rapidly deteriorated. The deterioration was evidently an oxidation process.
The authors claimed that the oxidation was hastened by neutralizing the benzoic acid which was
formed. It was recommended that solutions of benzyl alcohol be sealed in hard glass containers
with the addition of a buffer to keep the pu between 6.8-7.0.

Nijhoff and Van Oort (171) found that urotropin solutions could not be sterilized by boiling
because of decomposition into ammonia and formic acid. The type of glass did not influence the
decomposition. The authors recommended that urotropin be sterilized by tyndallization after the
addition of 2%, of sodium bicarbonate.

Levy and Cullen (36) found that the autoclaving of strophanthin solutions changed the re-
action from pm 6.0 to pa 9.0. This increase in pr greatly reduced the biological action of stro-
phanthin. Autoclaving at pr 5.0 caused only 2% deterioration. Haag and Hatcher (127) have
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also demonstrated the alkaline instability of strophanthin. They reported that ouabain solutions
slowly decomposed in ampuls of hard glass.

Dubrisay and Emschwiller (237) have completed a thorough study of the decomposition of
iodoform. Iodoform in solution was oxidized by light with the formation of iodine and hydriodic
acid, which, in turn, accelerated further oxidation. Other mineral acids promoted oxidation,
whether in the light or dark. Oxidation was the slowest with ether, carbon disulphide or toluene
as the solvent. Very small amounts of phenol or hydroguinone retarded the oxidation.

Lindholm (276) reported that hydrogen peroxide solutions were stabilized by the addition
of any one of the following: acetanilid, quinine hydrochloride, urea, methyl parahydroxybenzoate,
acetphenetidin, oxalic acid and iodine. A 39, peroxide solution was stabilized by 0.04%, iodine
for 5 years.

Pertaining to the stabilization of phenol, Vergez (252) stated that a solution containing
20 Gm. of phenol, 8 Gm. of crystalline boric acid and 1000 cc. of water remained unchanged for 18
months.

In 1929, Smith and his co-workers (136) reported the finding of large discrepancies in the pr
values of commercial neoarsphenamine. The values ranged from pg 5.80-8.74. Upon dilution,
some samples increased in pa and others decreased.

GENERAL PRINCIPLES CONCERNING pH AND STABILITY.

Much work has been performed which, at the present time, has little practical application
in the stabilizing of drugs. However, the results of these investigations have established certain
fundamental principles which can broaden our conception concerning the mechanism of the ionic
condition.

For instance, Kolthoff (128) has shown conclusively that ions which are in an adsorbed state
possess reaction qualities different from those of free ions. If the ions of the reacting substance
are adsorbed upon some stratum, the reaction is greatly retarded and, if the ions of a product of a
reaction are adsorbed, the reaction is greatly accelerated. In his experiments the ions were ad-
sorbed upon charcoal.

Kiehl and Hansen (84) have investigated the ionization during the hydration of pyrophos-
phates. By the use of reference curves obtained by making hydrogen-ion concentration measure-
ments on synthetic solutions and plotting the molar concentrations of hydrogen ions against the
molar concentrations of disodium orthophosphate, each hydration was followed to completion by
hydrogen-ion concentration measurements. The hydrogen-ion concentration decreased progres-
sively with time, reaching a final fixed value as complete conversion to the orthophosphate oc-
curred. This fact indicates that pyrophosphoric acid produces more hydrogen ions than does or-
thophosphoric acid and, consequently, that the withdrawal of hydrogen ions will displace the re-
action toward the pyro acid.

Buchanan and Barsky (144) reported that the rate of polymerization of cyanamide is a
function of the hydrogen-ion concentration, the velocity of the reaction being greatest at pn 9.6
and decreasing rapidly above and below this point. Between pa 6-10 the polymer alone (param
or cyanguanidine) was formed. Between pa 10-12 both the polymer and urea were formed.
Above pr 12 no polymerization occurred and only urea was formed. Zappi and Williams (255)
noted also that there was an optimum pg in the region of 9.5 for the polymerization of aldehydes.
Zappi’s article was also of interest concerning the effect of pn upon the concentrations of the tau-
tomeric forms of aldehydes.

Volfkovich (253) and Bryan (258), (259) have demonstrated the presence of a transition
point at pg 4.3 between the two types of oxidation, addition of oxygen and hydrogen evolution.
The hydrogen evolution occurred below pu 4.3. This was applied experimentally to iron salts and
to sulphites.

Bolin (107) has determined a number of pr values for the maximum stability against
hydrolysis of esters. The reactions occurred at 25° C. unless stated otherwise. His results
indicate that esters are hydrolyzed by hydrogen- and hydroxyl-ion catalysis. He drew
the following conclusions: For esters of fatty acids, the optimum pu for a weak acid is
lower than for a strong acid. For methyl esters, the optimum pg is lower than for the correspond-
ing ethyl esters. Introduction of a phenyl group lowers the optimum pgn and increases the ve-
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locity of decomposition.
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Bolin claimed that derivatives of secondary amines and similar com-

pounds which are not prone to hydrolysis are most stable at pg 7.0.

pH.
Ethyl butyrate 5
Methyl benzoate (80° C))
Ethyl benzoate 5(80° C.)

Phenyl acetate
Benzyl acetate

BB R RO
WH~,OC

Ethyl phenylacetate

Ethyl acetoacetate

Ethyl alphachloropropionate
Ethyl hippurate

Methyl acetanilide

S e
OO RP

Olivier (134) claimed that the influence of the hydrogen-ion concentration upon hydrolysis
is conditioned by the nature of the organic compound. Such an influence is absent in alkyl halides
and acid chlorides, as well as in other compounds in which the water molecule, as such, may be ex-
pected to add directly. Olivier further stated that the concordant and regular influence of the
substituents upon the hydrogen ion catalyzed hydrolysis of esters are best explained by the theories

of induced alternating polarities of Lapworth, Kermak and Robinson.

For further information

concerning the reaction of different molecular structures to hydrogen-ion catalysis the reader is

referred to Olivier (321), (322), (323).
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ASTRINGENT MoUuTH WASH.

(Zine Chloride Type.)

Zinc Chloride 2.0 Gm.
Menthol 0.6 Gm.
0il of Cinnamon 1.4 cc.
Oil of Clove 0.3 cc.
Formaldehyde 0.4 cc.
Saccharin 0.4 Gm.
Alcohol 40.0 cc.
Water ¢. 5. ad. 1000.0 cc.

A mouth wash preferred by some who desire
the astringent effect of a zinc salt.

MouTtH RINSE No. 1.

Saccharin, Soluble 0.10 Gm.
Fuchsin, basic 0.02 Gm.
0il of Cinnamon 0.25 cc.
Oil of Peppermint 0.25 cc.
0il of Clove 0.50 ce.

(330) Svedberg, T., and Quensel J. Am. Chem.
Soc., 56, 1700.

(331) Svedberg, T. Naturwissenschaflen, 22, 225.

(832) Walker, J. F. Can. 341,481. Through C.
A., 28,3831,

(333) Zakharova, G. H. Kolloid Z., 67, 222.
Alcohol 300.00 cc.
Talc 10.00 Gm.
Distilled Water, g¢. s. 1000.00 cc.

This makes a pleasant sweet spicy mouth
rinse when diluted with 2-3 parts of water.
No medication is intended in this formula.
Especially suitable for the Spray Bottle.

MouTtH RINSE No. 2.

Thymol 0.50 Gm.
Menthol 1.00 Gm.
Oil of Peppermint 3.00 cc.
Alcohol 300.00 cc.
Distilled Water, ¢. s, 1000.00 cc.

Color to suit.

A pleasant mint-flavored mouth wash to be
used diluted 2-3 times with water. Espe-
cially suitable for the Spray Bottle.





