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SYNOPSES FOR CARD INDEXES

The following synopses can be cut out and mounted on 3x5 in. index cards
for reference, without mutilating the pages of the Journal.

Observations on the cutting of beard hair: Donald E. Deem and Martin M. Rieger. Journal
of the Society of Cosmetic Chemists 27, 579 (December 1976)

Synopsis—A device is described which permits measurement of the force required to cut a
beard hair fiber under a variety of conditions. Studies with this device show that the
force required to cut wet beard fibers with commercial razor blades is about 65 per cent
less than that of dry fibers. Beard hair is almost completely hydrated by exposure to
water for about 2 minutes at room temperature, and this hydration is accelerated by an
increase in temperature. The force required to cut a beard hair increases with increasing
fiber cross-sectional area, but this correlation is not perfect. The force required to cut
beard hair is not lowered below that in water by the presence of a wetting agent, a
sharing cream, or a soap solution. The force required to cut wet beard hair with a razor
blade is lowered significantly by veiy severe attack on the fiber. On the other hand,
the force required to cut beard hair increases as the rate of the blade travel increases.

Fluoride ions in toothpastes: M. O. Schmitz-Masse, M. Hanocq, and M. Herpol-Borre-
mans. Journal of the Society of Cosmetic Chemists 27, 593 (December 1976)

Synopsis—In the first part of this study the conditions for the separation of fluoride ion in
toothpastes are examined. The method which depends on the codistillation of hexafluoro-
silicic acid with super-heated steam, which is generated in a suitable apparatus, has proved
itself useful. The procedure is independent of the method of preparation of the toothpaste
and of the type fluoride derivative present in the product. The second part is a comparison
of two assay procedures. The first one—a spectrophotometric procedure—utilizes forma-
tion of a complex between cerium, alizarin, Complexon, and fluoride. The other—a
potentiometric assay—depends on the use of a lanthanum fluoride membrane electrode.
From the point of view of sensitivity, reproducibility, and precision the two methods are
comparable.
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Physical techniques for assessing skin moisturization: Alfred J. Quattrone and Karl Laden.
Journal of the Society of Cosmetic Chemists 27, 607 (December 1976)

Synopsis—An overview is presented of some physical techniques currently available for
use in skin moisturization studies. Water soaking of unmodified versus ether-extracted
stratum corneum, for example, causes a marked alteration in the biomechanical properties
of these tissues (i.e., swelling capacity, elastic modulus, relaxation function, and work in-
dex). Differences in moisture binding properties as measured by gravimetric and scanning
calorimetric analyses of the tissue at various relative humidities are related. The correlation
of changes in these traits with changes in the pliability and strength of corneum tissue and
its capacity to retain moisture is discussed. Criteria for judging dry versus hydrated skin
IN CIVO are also reviewed through the utilization of transpirometry, photography, and
scanning electron microscopy (SEM). Analysis via these techniques of the effect of hu-
mectants and occlusive oils on water retention within skin is presented.






J. Soc. Cosmet. Chem., 27, 579-592 (December 1976).

Observations on the Cutting

of Beard Hair

DONALD E. DEEM, M. S. and MARTIN M. RIEGER, Ph.D.*

Synopsis: A device is described which permits measurement of the force required to CUT
a BEARD HAIR FIBER under a variety of conditions. Studies with this device show
that the force required to cut wet beard fibers with commercial razor blades is about 65 per
cent less than that of dry fibers. Beard hair is almost completely hydrated by exposure to
water for about 2 minutes at room temperature, and this hydration is accelerated by an
increase in temperature. The force required to cut a beard hair increases with increasing
fiber cross-sectional area, but this correlation is not perfect. The force required to cut
beard hair is not lowered below that in water by the presence of a wetting agent, a
shaving cream, or a soap solution. The force required to cut wet beard hair with a razor
blade is lowered significantly by very severe attack on the fiber. On the other hand,
the force required to cut beard hair increases as the rate of blade travel increases.

Introduction

Since the classical study by Hollander and Casselman (1) very few publi-
cations have dealt with the physics of shaving or the cutting of beard hair.
Their study was based mainly on subjective evaluations by shaving panelists
and included only minimal objective information obtained by mechanical
testing (creep measurements) and microscopic examination.

The present study was designed to measure the force required to cut single
beard fibers with commercial razor blades under conditions approximating
the in vivo situation.

No attempt was made to analyze the problem of hair cutting mathemati-
cally. In accordance with the classical concepts of Dupré (2) one approach
might be to equate the work-to-cut to the work to create two new cross-sec-
tional hair surfaces plus frictional effects. Another approach would utilize a
mathematical treatment of the elasticity of anisotropic materials, which ac-
cording to Muskhelishoili (3) is extremely complex.

Personal Products Division, Warner-Lambert Company, 170 Tabor Road, Morris Plains,
N.J. 07950.
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@)

A Section A

(b)

Figure 1 Beard Cutting Jig: (a) Overall view; (b) construction details. Jig is constructed
of brass and supported with brass rod and base. Rollers are V5 in. i.d. rubber tubing with
1/16 in. walls. Syringe tubing is set into hole flush with front face
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E xperimental

Preliminary investigations involved selection of the most useful geometry
for cutting fibers. Anvil cutting, i.e., forcing a blade through a fiber, placed on
a compression cell of an Instron® tester,® was found to require very precise
positioning of the blade to prevent premature contact of the blade with the
cell. Catenary cutting, i.e., pulling a blade through a fiber held firmly at both
ends, but without any tension, was found to produce scraping along the fiber
before cutting unless the blade was centered exactly.

The method finally selected was cantilever cutting in which the beard fiber
is allowed to protrude through a hole from the face of a brass jig (Fig. 1)
placed on the crosshead of an Instron tester. The jig consists of a brass face,
into which a 0.010-in. i.d. syringe tube bushing was inserted, and a set of
rubber rollers to advance the fiber rapidly between cuts. The cutting blade
was placed in a stirrup which was hung from the low range transducer (full
scale 2 to 50 g) of a model TM Instron Tester. The fiber is cut by movement
of the jig relative to the stationary blade. The angle between the blade and
the face of the jig is approximately 3 degrees in order to prevent the blade
from moving away from the face of the fixture. During and between cuts, the
fibers were maintained “in” the solution of interest by pumping the solution
from a constant temperature bath through a capillary pipette which directed
the stream onto the fiber and into the syringe tubing in the face of the fixture.

The blades were randomly selected from one production lot of double edge

(a) 0.1 mMm

Figure 2. Typical cross sections of (a) beard and (b) head fibers

Instron Corp., Canton, MA.
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Schick blades coated with Vydax®* and were discarded after 5 to 10 cuts.
No effort was made to examine or control variations in honing from blade to
blade. Since only a few cuts of one fiber were made with each blade, and
since these cuts occurred randomly over a distance of several millimeters
along the blade edge, blade damage due to cutting was assumed to be mini-
mal and neglected.

The TM Instron Tester recording system was used for measuring the cut-
ting forces at speeds up to 5 in./min. A Tectronix®7 storage oxcilloseope
(Model RM564) fitted with a strain bridge was used to measure forces at
cutting speeds up to 50 in./min. By combining both methods, cutting forces
were measured at speeds ranging from 0.1 in./min to 50 in./min.

The use of scalp hair as a model for beard hair proved unacceptable, since
the diameter of scalp hair is appreciably smaller and the cross-section much
more regular than that of beard hair. Cutting force measurements in our labo-
ratories demonstrated conclusively that scalp hair requires less force-to-cut
(f-t-c) than beard hair. This may be merely a reflection of the fiber diameter
or may be the result of the unexpected irregularity of beard hair cross-sec-
tions as shown in Fig. 2. Although Hollander and Casselman (1) reported
that white beard fibers are more difficult to cut than dark fibers, it was found
here that the presence or absence of melanin had no effect on the f-t-c.

The majority of the fibers used in this study were plucked from the beard
of one subject. However, this was done only after comparing these fibers
with those of four other volunteers and ascertaining that they were represen-
tative of beard fibers in general.

All chemicals used were analytical reagents except in the case of deter-
gents, which were of commercial quality.

Results and D iscussion

f-t-c versus Cross-sectional Area

Beard fibers removed by plucking from 5 subjects were completely hydrat-
ed and then cut 10 times at a rate of 0.5 in./min, while a stream of water at
about 25°C was played on the fiber in the jig. The snippets created by the cuts
were less than 1 mm long, and beard fibers as short as 3 cm suffice to yield
statistically meaningful data. After each cut, the cross-section of the freshly
cut surface was established by quickly photomicrographing the fiber in the
jig and then determining the area with a planimeter. A plot of the f-t-c against
the cross-sectional area is not very revealing (Fig. 3). Nevertheless, the slope
for each fiber was determined by a linear regression analysis which forces the

“Vydax is a registered trademark of the E. I, du Pont Co., Wilmington, Del.
tTectronix Inc., Beaverton. Oregon.



CUTTING OF BEARD HAIR

19

&

B B

1 2 3 4 5
Force to Cut (@)

Figure 3. Cross-sectional area vs. cutting force

583

O X ¢
> *O X 0
Chekdal

>

line through the origin (4), and the slope of this line is included in the tabu-

lation of the data in Table I.

An examination of Fig. 3 and of the data in Table | suggests that there is
some correlation between fiber diameter and f-t-c. The average standard
error of the slope is about 5 per cent, while the average standard error of the
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Table 1
f-t-c of Beard llair
Cross-Sectional Area mm2x 10* Cutting Force in (g) Slope (g/mnr)
Subject + Std Error + Std Error + Std Error
IM(a) 122 + 3.9 3.93 + 0.23 322 £+ 27
(b) 147 + 6.2 4.85 + 0.33 332+ 15
RR(a) 99 + 21 443 £ 0.09 445 £ 7.7
(b) 94 + 49 3.36 £ 0.07 358 + 14
IL(a) 115+ 53 4.49 £0.11 3-9+ 15
(o) 89+ 34 4.40 + 0.10 494 = 24
JS(a) 142 + 9.3 452 + 0.18 318 + 17
(b) 160 £ 105 456 +0.11 285 + 21
DD(a) 82+ 5.8 450 £ 0.22 550 + 45
(b) 121+ 12 3.67 = 0.09 303+ 44
(c) 96 + 2.3 468 £ 0.12 487 + 11

f-t-c is about 4 per cent. Since the errors are of the same order of magnitude,
there appears to be no need to utilize the time-consuming determination of
the cross-sectional area. Instead, the f-t-c suffices for all practical purposes.

F-t-c versus Rate of Cutting

In order to determine how the speed of travel of the blade through the fiber
affects the f-t-c. two fibers were cut at 5 different cutting rates varying be-
tween 0.1 in./min to 50 in./min. Although there is a spread in the data (Fig.
4). linearity is assumed over the range studied.

For practical purposes, it appears that the f-t-c increases significantly as the
rate of cutting is increased. It is noted that a rate of cutting of 50 in./min
approaches normal shaving conditions. Nevertheless, the much slower rate of
0.5 in./min was routinely used here in order to avoid the time-consuming
complication of employing a storage oscilloscope.

Effect of Moisture on Cutting Force

It is an axiom of shaving tradition that the presence of water facilitates
shaving and reduces discomfort. This tradition finds scientific support in the
observations that the shear and tensile moduli of keratin fibers are functions
of the relative humidity (5) and that hair is appreciably weakened by com-
plete hydration.

The influence of relative humidity on the f-t-c was established by condi-
tioning beard hairs at various humidities and cutting them at that humidity in
an environmental chamber positioned on the Instron Tester. The cutting
forces (normalized to the value at 0 per cent R.H.) are plotted in Fig. 5,
which also includes curves for the shear and tensile moduli computed from
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Force to Cut (g)
Figure 4. cutting rate vs. cutting force (cantilever)

the data of Mitchell and Feughelman (5). The fact that the cutting force is
less dependent on relative humidity than the shear or tensile modulus sug-
gests that these moduli—even at a rate of 0.5 in./min—are not the predomi-
nant factors in beard hair cutting. Instead, the f-t-c might be more closely
related to stress propagation or to the creation of new surface area, than to
the viscoelastic properties of the fiber.

Hollander and Casselman (1) made creep measurements on scalp hair,
which they then extrapolated to beard hair, to determine the rate of softening
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Figure 5. Normalized moduli or cutting force vs. per cent R.H.

of the hair with increased temperature. Their extrapolated value was 2Vvz to
3 min for complete hydration at 120°F.

The hydration studies reported below were performed as follows: (1) a
fiber was cut 10 times at ambient humidity to determine an equilibrium dry
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Figure 6. Hydration time before and after washing with sodium lauryl sulfate (0.5 per
cent) at 23° C

value;® (2) a stream of water or of a test solution was directed at the fiber,
and cutting forces were determined as rapidly as possible during the first
2 min; after this, cuts were made at 1 min intervals; (3) after 10 min a series
of 10 cuts were made as a measure of the equilibrium cutting force in the
wet state.

°Fig. 5 shows that the “dry” f-t-c is relatively insensitive to variations in the range of
10 to 60 per cent relative humidity.
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Table 11
Hydration Time and Cutting Force as a Function of pH

pH 9.1 6.84 4.01
Buffer 0.01 Mborax  0.05 Mrhosphate 0.05 M phthalate
Hydration time (min) * std dev. 2.60 £0.47 2.13 £0.26 216 £ 1.21
Force to cut wet (g) £ std dev. 4.01 + 0.40 3.91 £ 0.39 431 + 0.31
lonic Strength of buffer 0.060 0.091 0.053

The results of a typical experiment are shown in Fig. 6. Following the
determination of the initial hydration curve at 23°C (Fig. 6. before), the
fiber was washed in 0.5 per cent aqueous sodium lauryl sulfate solution,
rinsed with distilled water, and dried for 48 h in a desiccator over P20n; a
second hydration curve was then determined (Fig. 6. after). The absence of
any significant difference suggests that the rate of hydration is not altered by
the removal of surface lipids. Based on the f-t-c, beard hair fibers appear to
have been completely hydrated by exposure to water at room temperature
within about 2 to 3 min.

The rate of hydration of beard hair and the f-t-c could be expected to be
dependent on the pH of the aqueous medium. Accordingly, cutting measure-
ments were made in various buffer solutions, and the results are summarized
in Table II.

Any differences between the hydration times or between the f-t-c are sta-
tistically insignificant. The ionic strengths and chemical composition of the
buffers are different, but the variations are not likely to affect the results.
These rather unexpected data indicate that the pH has little or no effect on
the f-t-c or on the rate of hydration of beard hair.

Effect of Temperature on Cutting Force

It is part of shaving folklore that the use of cold water during shaving
leads to an uncomfortable shave. It seemed important, therefore, to measure
the effect of water temperature on the cutting force. Three types of experi-
ments were performed on wet fibers and on dry fibers. For measurements on
dry fibers, the fixture used for cutting beard fibers was fitted with a heating
tape and a surface thermocouple. A single hair was cut (dry) 10 times at each
of 4 temperatures. The average cutting forces and the standard deviations
are tabulated in the chart below and indicate that the f-t-c of dry fibers is
lowered by raising the temperature.

Temperature ("C) 23 56 65 75
f-t-c (g) = std dev. 176 +1.5 145+ 1.3 12.3 + 0.80 13.1 + 0.84

Significance (Values connected by underlining are significantly different)
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Figure 7. Temperature (°C) vs. force to cut (g) on same fiber (wet)

Similar studies of wet beard hair were conducted by measuring the cut-
ting force of thoroughly hydrated fibers which were maintained at the de-
sired temperature by playing a stream of warm water on the fiber positioned
in the jig. Two fibers were each cut about 10 times at each of 4 or 5 tem-
peratures, and the results are shown in Fig. 7. The computed least square
slope indicates that the f-t-c is lowered by 0.051 g/°C. These data demon-
strate that shaving should be easier at elevated temperatures.
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Figure 8. Force to cut as a function of time of hydration of beard hair in dilute (0.5 per
cent) sodium lauryl sulfate at different temperatures

In a third study the influence of temperature on heard hair hydration time
was determined in the presence of a wetting agent (0.5 per cent sodium lauryl
sulfate). In view of the number of cuts required, it was necessary to use dif-
ferent hairs at different temperatures; the fibers were selected to exhibit the
same dry cutting force at room temperature. Nevertheless, one anomaly oc-
curred in the data at 30°C. All the data are summarized in Fig. S. It is ap-
parent that the time required for full hydration is shortened by increasing
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the temperature. Again (see Fig. 6), the f-t-c completely hydrated fibers de-
creases as the temperature is raised.

Effect of Chemical Treatments

The results of the studies reported so far indicate that the rate of hydra-
tion of beard hair is relatively fast and that softening—as measured by f-t-c—
is not significantly altered by modest changes in pH or the presence of a
wetting agent. In view of this, the effect of potassium stearate solution, aero-
sol shaving cream concentrates, and several finished commercial creams on the
f-t-c hair was determined. None of these materials showed any reduction of
the hydration time or of the f-t-c the fiber beyond that effected by water.
Therefore, it was decided to utilize a few more drastic chemical treatments.

Since 1-propanol/water mixtures are known to make hair easier to extend
(6) a 45:55 (w/w) 1-propanol/water mixture was directed on the fiber
during cutting. The data given in the chart below show that the difference
between the wet and dry cutting force (47 per cent lowering) is about the
same as that of samples treated witli distilled water (51 per cent lowering).
The hydration time is comparable to that of water-treated fibers.

Dry Wet (propanol/water)
Average f-t-c (g) £ std dev. 6.20 = 1.40 3.27 £ 0.82
Hydration times (min) + std dev. — 2.76 = 1.44

In a more drastic procedure, beard fibers of known wet f-t-c were soaked
in a commercial waving lotion (6.0 per cent thioglycolic acid, pH 9.3) for
5, 7, and 10 min, rinsed in several changes of distilled water, and then cut
under a stream of water. The results tabulated in the chart below confirm
again that significant chemical attack (7 min in waving lotion) on the fiber
causes only a minor (13 per cent) reduction in the cutting force (98 per cent
confidence level). Fibers exposed to the waving lotion for 10 min could not
be cut because of excessive damage to the fiber, which allowed it to bend and
to be split axially.

f-t-c + Std Dev.

(ing)
Time of Waving Lotion Treatment Control Treated
5 min 3.95 + 1.06 4.20 £ 0.65
7 min 5.20 £ 0.57 451 + 0.54

McLaren (7) has shown that wool is reduced more drastically in thiogly-
colic acid in aqueous l-propanol (45:55 w/w) than aqueous thioglycolate.
Therefore, it was decided to measure the cutting force of fibers soaked (for
2 or 5 min) in l-propanol/water (45:55) containing either 0.5 per cent or
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6.0 per cent thioglycolic acid adjusted to pH 9.2 with ammonia. In a separate
set of experiments fibers were also treated with either 0.5 per cent or 6.0 per
cent thioglycolic acid at pH 11.3 (with sodium hydroxide) for 2 or 5 min.
Only exposure to 6 per cent thioglycolic acid at pH 11.3 for 5 min effected any
lowering of the cutting force over that of water. The majority of the fibers
with this treatment disintegrated before they could be cut, and the two fibers
which could be cut bent during cutting.

The conclusions, which must be drawn from these studies, are that even
the most severe chemical (covalent bond) damage, which is known to lower
the tensile modulus drastically, has almost no effect on the force required to
cut beard hair. In addition, rupture of hydrophobic bonds by 1-propanol
water also appears to have almost no effect on the f-t-c.

Conclusion

A device is described which permits measurement of the force required to
cut a beard hair fiber under a variety of conditions. Studies with this device
show that the force required to cut wet beard fibers with commercial razor
blades is about 65 per cent less than that of dry fibers. Beard hair is almost
completely hydrated by exposure to water for about 2 min at room tempera-
ture, and this hydration is accelerated by an increase in temperature. The
force required to cut beard hair is not lowered below that of water by the
presence of a wetting agent, shaving cream, or soap solution. The force
required to cut wet beard hair with a razor blade is lowered significantly by
verv severe chemical attack on the fiber. On the other hand, the force re-
quired to cut beard hair increases as the rate of blade travel increases.

(Received December 3, 1975)
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Methoden zur Bestimmung von
Fluoridionen in Zahnpasten

Il. Studie zur Trennung der zu bestimmenden
lonen durch Destillation mit Uberhitztem

W asserdampf

M. O. SCHMITZ-MASSE**, M. HANOCQ* und
M. HERPOL-BORREMANS:-}

Synopsis — Methods for the Determination of Fluoride lons in Toothpastes. Il: Study of the
Separation of the lonic Species of Interest with the Aid of Super-heated Systems. — In the
first part of this study the conditions for the separation of fluoride ion in toothpastes are
examined. The method which depends on the codistillation of hexafluorosilicic acid with
super-heated steam, which is generated in a suitable apparatus, has proved itself useful. The
procedure is independent of the method of preparation of the toothpaste and of the type of
fluoride derivative present in the product. The second part is a comparison of two assay
procedures. The first one — a spectrophotometric procedure — utilizes formation of a
complex between cerium"™*, alizarin, Complcxon, and fluoride. The other — a potentio-
rnetric assay — depends on the use of a lanthanum fluoride membrane electrode. From the
point of view of sensitivity, reproducibility, and precision the two methods are comparable.

Einleitung

Im Verlauf des ersten Teils der vergleichenden Arbeit (1) haben wir gezeigt,
dalR die Bestimmung des Aluminiumfluorids nach seiner Abtrennung vom
Anion durch Mikrodiffusion nicht quantitativ war.

Unser Ziel bei der Inangriffnahme dieser neuen Arbeit ist es, eine brauchbare
Bestimmungsmethode von Fluoridionen in Zahnpasten vorzuschlagen, und

* Laboratoire de Chimie Analytique, Chimie Pharmaceutique inorganique et de Toxicologie
(Professeur L. Molle). Institut de Pharmacie, Université Libre de Bruxelles, Campus de la
Plaine, 1050 Bruxelles.

** Ministere de la Santé Publique. Institut d’Hygiéne et ;’Epidemiologie (Professeur Dr.
Lafontaine). Département Pharmaco-Toxicologie. 14, rue J. Wytsman, 1050 Bruxelles.
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zwar ganz gleich, welches Fluor-Derivat verwendet wird und welcher Art
die Zusammensetzung des kosmetischen Prédparates ist, die dem Bearbeiter
sehr oft unbekannt ist.

Um das zu erreichen, benutzten wir die Trennungsmethode von Willard und
Winter (2), die darin besteht, mit Hilfe eines Wasserdampfstromes Hexa-
fluorkieselsaure Uberzutreiben, die durch Einwirkung einer starken Mineral-
saure (HCI, CIQt, HISOj) in Gegenwart von Kieselsdure auf das Fluoridion
erhalten wird. Das so isolierte Fluorid wird dann im Destillat bestimmt.

Sehr viele Bearbeiter nehmen ihre Zuflucht zu dieser Technik (3 bis 6). Sie
erfordert eine Reihe von VorsichtsmaRnahmen, vor allem eine konstante Ein-
stellung der Destillationstemperatur auf ungeféahr 135—140°. Um Nachteile
zu vermeiden, haben wir eine Apparatur benutzt, die auf das von j. M. Icken
und B. M. Blank (7) und von R. Truhaut (8) vorgeschlagene Geréat zurtck-
geht.

Nach Vergleich der beiden Trennungsmethoden, die wir studiert haben, Destil-
lation und Mikrodiffusion, betrachten wir nachfolgend diese zwei Bestim-
mungsmethoden.

Die erste, spektrophotometrische, basiert auf der Bildung des Komplexes
Cerium(l1l)-Alizarin-complexon-fluorid in Anwesenheit einer 25 °/oigen wal-
rigen Dimethylsulfoxidlosung; diese empfindliche und spezifische Methode
war schon Gegenstand friiherer Arbeiten (9 bis 11).

Fur die zweite, die potentiometrische Methode, braucht man eine spezifische
Lanthanfluorid-Membranelektrode nach Frant und Ross (12), mit der man die
Konzentration von Fluoridionen in einer Losung genau so bequem mif3t, wie
man den pH-Wert nach der klassischen Methode mit der Glas-Elektrode be-
stimmt. Es sei betont, dal3 diese spezifische Elektrode bereits Gegenstand
zahlreicher Arbeiten geworden ist. Sie wurde angewendet, um durch direkte
Messung Spuren von Fluor in den Z&hnen (13), in Grundstoffen (14), in Ge-
wassern (15, 16) und in der Luft (17) zu bestimmen. Diese Methode ist standig
bei der Analyse solcher Arzneimittel wie Multivitaminpraparaten (18) und
Zahnpasten verwendet worden, die Fluoride von Natrium und Zinn enthiel-
ten (19).

Trotz der sehr groRen Spezifitat einer solchen Elektrode ist es moglich, theore-

tisch verschiedene Arten von Abweichungen durch bestimmte lonen zu er-
halten:

Kationen, wie die von Silicium (1V), Aluminium (I11), Eisen (I11), Zirco-
nium (1V), Thor (IV) etc., bilden Komplexe oder fallen das Fluoridion.

Die Anwesenheit fremder lonen — ob sie nun das Fluoridion binden
oder nicht — bewirkt eine Anderung der lonenkonzentration der Lésung.
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Bestimmte Kationen oder Anionen konnen auf der Membranflache mit
einem der gebildeten lonen der letzteren eine unlésliche Verbindung ent-
gehen.

Diese verschiedenen Moglichkeiten sind von dem einen von uns (9) experi-
mentell untersucht und seitdem von verschiedenen Forschern bestétigt wor-
den. So hat auch H. Zentner (20) in Anwesenheit grof3er Mengen von Ca -
lonen ein nicht typisches Ergebnis mit der Lanthanfluorid-Membranelektrode
festgestellt. Er fuhrt dieses Phanomen auf eine Adsorption sich tberlagernder
lonen auf der Membranflache zurtck.

Manche Autoren empfehlen den Gebrauch eines Puffers, allgemein TISAB:
genannt, dessen Aufgabe es ist, den pH-Wert und die lonen-Konzentration
konstant zu halten. Er dient durchweg dazu, gewisse storende lonen komplex
zu binden, wie die Kationen Si (1V), Al (I11) und Fe (111). Diese Wirksam-
keit der komplexierenden Stoffe ist jedoch eine Funktion des Verhaltnisses
zwischen der Menge der Fluoridionen und der der Kationen, die ausgeschaltet
werden mussen (21). Nun ist, worauf wir bereits hingewiesen haben, die ge-
naue Zusammensetzung der Zahnpaste dem Analytiker sehr oft unbekannt.
Darum erscheint es uns unerlalich, selbst wenn man von einer spezifischen
Lanthanfluorid-Membranelektrode Gebrauch macht, vorab die zu bestim-
menden lonen zu isolieren.

Experimenteller Teil
Gerdte und Reagenzien

Gerate

— Spektrophotometer Beckman Acta V mit 1 cm Quarz-Kivette

— pH-Meter-Millivoltmeter Radiometer PHM 52

— Orion Lanthanfluorid-Membranelektrode Modell 94-09

— Calomel-Elektrode Beckman, Modell 39170

— Hamilton-Spritze zu 100 pl

— Apparatur zur Entwicklung von Uberhitztem Wasserdampf zwecks Ab-
fUhrung des Fluorwasserstoffes

Schema der letzteren ist in Abbildung 1 wiedergegeben. Die Apparatur be-
steht aus einem Glaskolben B 1, in dem der aus der Analysenprobe und Kiesel-
saure in stark saurem Milieu gebildete Silicofluorwasserstoff in der Hitze zu
Fluorwasserstoff hydrolysiert wird; dieser wird dann durch einen Wasser-

* Eisessig, Kochsalz, Natrium zitrat
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dampfstrom, der im Kolben B 2 entwickelt wird, mitgerissen. Die Tempera-
tur muf? im Verlauf einer solchen Destillation so genau geregelt werden, dalR
eine vollstandige Mitnahme des Fluorwasserstoffs erreicht, ein Ubergehen der
verwendeten Perchlorsédure aber vermieden wird. Die GleichméaRigkeit der
Destillation wird durch das Tetrachlorathan erreicht, das im Glaskolben B 3
am Kochen gehalten wird (146°). Dieses Losungsmittel destilliert so in den
Mantel B 4, dal? der Ubergehende Wasserdampf Uberhitzt wird, wahrend er
die Glaswindungen durchstromt, die den Behélter B 1 umgeben.

Im Verlauf der verschiedenen Versuche, die wir mit einer solchen Apparatur
durchgefiihrt haben, stellten wir fest, daR das Ubertreiben von Fluorwasser-
stoff, welcher aus der Saureeinwirkung auf Aluminiumfluorid stammte, nicht
quantitativ erfolgte. Um diesen Nachteil, der schon andernorts in der Litera-
tur erwéhnt wird (22, 23), abzustellen, haben wir einen Versuch durchgefihrt,

Abbildung 1
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der den EinfluR der Konzentration der Perchlorsaure, das VVolumen des Destil-
lats, die Dauer der Destillation und vor allem die Mal3e der Apparatur be-
rucksichtigt. Aus diesem Grunde ist das Schema des Destillationsapparates,
den wir empfehlen, in Abbildung 1 genau dargestellt.

Reagenzien

— Auler den Reagenzien, die im Verlauf des 1. Teils der Arbeit (1) ver-
wendet wurden, sind folgende benutzt worden:

— WaRrige Natronlauge 0,02 N

4 g Natriumhydroxid (Merck p. a.) in etwa 200ml doppelt destilliertem Was-
ser l6sen. Nach Abkuhlung auf 500 ml mit doppelt destilliertem Wasser auf-
fullen und 10fach verdinnen.

— Pufferlésung ph 5,7

294 g neutrales Natriumcitrat-Dihydrat (Merck p. a.) in etwa 500 ml doppelt
destilliertem Wasser l6sen; danach 33,6 ml einer 70 %igen Perchlorsaure-
16sung (Merck p. a.) hinzufigen und mit doppelt destilliertem Wasser auf
1 Liter auffullen.

— Oleyl-Alkohol (BDH)*

Arbeitsweise

Trennung der Fluoridionen durch Destillation

Zunachst wird ein Leerversuch durchgefuhrt. Zu diesem Zweck fullt man in
den Kolben B 1 einige Glaskugeln, 500 mg Silbersulfat (das dazu dient, even-
tuell vorhandene Chloride zu binden), 0,5—2 ml Oleyl-Alkohol (Antischaum-
mittel) und 25 ml der 70 °/oigen Perchlorsaurelésung. Man bringt das im Glas-
kolben B 3 enthaltene Tetrachlordthan zum Kochen (146°) und regelt den
Wasserdampfstrom so, daf3 in einer Stunde etwa 180 ml abdestilliert werden,
die in einem geeichten 200-ml-Glaskolben aufgefangen werden, der 10 ml
einer 0,02 N Natronlauge enthdlt. Man wascht den Kihler R (Abb. 1) mit
einigen ml doppelt destilliertem Wasser und fullt bis zum Eichstrich auf.
Nach Abkuhlung der Apparatur wird eine Versuchsprobe der Zahnpasta von
ungefahr 500 mg auf einem Cellophanpapier genau abgewogen und mit dem
Papier in den Kolben B 1 gegeben. Man fuhrt die Destillation genau so aus
wie bei dem Leerversuch. Nach Filtrierung des Destillats durch Papier What-

* British Drug House.
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man Nr. 1 trocken wird die Gehaltsbestimmung mit 10 ml des Filtrats nach
einer der beschriebenen Methoden ausgefuhrt.

Spektrophotometrische Bestimmung

Die Technik ist weiter oben beschrieben worden (1).

Potentiometrische Bestimmung

In einen Polyathylenbecher von 50 ml gibt man 10 ml des Destillats und
10 ml Pufferlésung pH 5,7- Nachdem man die Calomel-Elektrode darin an-
gebracht und geeicht hat, wird unter stetigem Schutteln das Millivoltmeter
so eingestellt, dafl3 es eine gleichbleibende Abweichung von 100 anzeigt; letz-
tere entspricht einer unbekannten Menge von Fluoridionen x pg. Wenn das
Gerat auf diese Weise eingestellt ist, fuhrt man mit der Hamilton-Spritze
100 ul der Lésung von 100 ppm Fluoridionen ein, entsprechend 10 pg An-
ionen. Unter diesen Bedingungen zeigt das Millivoltmeter eine neue Abwei-
chung an:

Bei 100 = X pg

und y = xpg+ 10 pg
143t sich die unbekannte Menge Fluoridionen x, ausgedrtckt in pg, mit Hilfe
folgender Gleichung berechnen:

100 Xpg

y xpg + 10 pg
Alle Messungen werden bei 25° + 0,1° ausgeflhrt.

Versuchsergebnisse

Diese Trennungsmethode wurde gleich zu Anfang bei verschiedenen reinen
Fluor-Derivaten angewendet. Die verschiedenen Resultate, die man mit der
spektrophotometrischen Bestimmung der lonen im Destillat erhielt, werden
auf Tabelle 1 wiedergegeben; sie sind, da die Messungen genau und reprodu-
zierbar sind, sehr zufriedenstellend.

Die Analyse dieser Tabelle zeigt durchweg, dald im Gegensatz zur Methode
der Mikrodiffusion, die wir friher betrachtet hatten (1), die Methode der
Trennung mit Uberhitztem Wasserdampf in der Apparatur, die wir genau
beschrieben haben, es erlaubt, das Aluminiumfluorid quantitativ zu trennen.
Andererseits sind in gleicher Weise Versuche mit bekannten Mengen von Na-
triumfluorid zusammen mit fremden Stoffen, wie Kieselsaure und Tricalcium-
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Tabelle 1

Spektrophotometrische Bestimmung der Fluoridionen nach der Trennung durch
Gberhitzten Wasserdampf.

X, HgF x-theor. °/oF % F

: HgF Bear- X, lig F ) ) B
Derivat theor. beiter n(l) gefunden (2) gefun Wert gefun gefun s (3)
den Hg F den den

500 i 6 493.2-502 49783 — 2.17 99.57

NaF 500 2 5 494.8-501.9 49858 — 1.42 99.70 99.84 0.99
382 2 6 374.0-390.0 383.00 + 1.00 100.21
500 1 6 492.2-497.2 49466 — 5.34 98.93

AlFs 500 2 6 482 -503.1 49453 — 547 98.91 99.25 1.15
485 1 3 486.6-489 487.7 + 2.7 100.56

i 500 1 7 495.2-503.3  499.77 — 0.23 99.95
450 2 4 448 -452.0 450.02 - 0.02 100.00
500 1 7 497.2-503.2  499.61 — 0.39 99.22

PO3FNa2 494 1 3 481 -499 487.2 — 6.8 99.33 98.61 2.54
501 2 2 475 -490 4825 — 185 96.31

MgSiFc 507.4 1 6 491 -510 501.5 — 5.9 99.13 99.42 1.37
461.8 2 4 460.1-466.8  463.2 114 100.30

(1) Anzahl der Versuche.
(2) Die beiden in dieser Kolonne eingeschriebenen Zahlen stellen die Extremwerte dar, die im
Laufe einer Versuchsserie erhalten wurden.

(3) Standardabweichung s = Vi(x-x)¥(x-I)

phosphat, durchgefuihrt worden. Die Resultate, auf Tabelle 11 wiedergegeben,
zeigen, daf? unter diesen Bedingungen die Methode anwendbar bleibt, sogar
in Anwesenheit von Natriumsilikat, das den normalen Prozel3 der Mikro-
diffusion behindert, worauf wir hingewiesen haben.

Die Trennungsmethode durch Mikrodestillation erscheint also durchfuhrbar,
welches auch immer das zu untersuchende Derivat und die beigegebene fremde
Substanz sei. In allen Féallen kommen die Mittelwerte der Resultate, die durch
zwei Prufer in zwei verschiedenen Laboratorien erarbeitet und in Prozenten
Fluoridionen ausgedrickt wurden, den theoretischen Konzentrationen sehr
nahe. Die Fehler, die maximal 2,5 °/o erreichten, sind mit den in der Mikro-
analyse gegebenen Normen vereinbar.

Unser Versuch hat zur Bestimmung von Fluor in vier Zahnpasten gefthrt,
deren genaue Zusammensetzung im Anhang dieser Arbeit aufgefuhrt ist.
Einige von ihnen sind im Handel (I, 1), andere sind unter unserer Aufsicht
hergestellt worden (I11, 1V): alle enthalten eine Mischung von zwei Fluor-
Derivaten Zinn(I)fluorid — Natriumfluorid; Natriummonofluorphosphat
— Natriumfluorid; Calciumfluorid — Natriumfluorid und Aluminiumfluorid
—eNatriummonofluorphosphat.
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Tabelle 11

Mikrodestillation von Fluorwasserstoff in Anwesenheit von Fremdsubstanzen
(spektrophotomctrische Bestimmung).

FgF zugefigte « Fa F x, FSF x-theo- o °/oF
(NaF)  Fremd-  n(1) gefdndgen @ gefun- ret. Wert oot nden gefunden S

theor. substanzen den Fg F

500 oy 3 49564991 4977 —24 99.5 998 063
50 (PONECAS 5 o4g50504 2501 + 01 100.0

500 3 497.3-5027 4995 —05 99.9 99.85  0.41
250 3 248.8-250.3 2495 — 05 99.8

500 gioanay 3 496.3-5034 4995 —05 999 10006  0.71
250 3 2483-252 2506  + 0.6  100.2

(1) Anzahl der Versuche.
(2) Die beiden in dieser Kolonne eingeschriebenen Zahlen stellen die Extremwerte dar, die im
Laufe einer Versuchsserie erhalten wurden.

(3) Standardabweichung.

Tabelle 111

Bestimmung der Fluoridionen In einer Zahncreme
(Mikrodestillation — Spektrophotometrie).

Zahn- Zahn-
c(rserr]nFeé_l theoretisch 100 mg F/100g (’flr:-rr_}_eplol?r theoretisch 100 mg F /100 g
NaF) NaF)
Bear-
beiter F mg/ F mg/
Versuchs- 100 x - theor. Versuchs- 100 X- theor.
menge gefur?— Wert FmS]%/ menge gefur?— Wert Florg%/
den den
g X mg./100g g X mg/100g
0.5082 102.2 + 2.2 0.4920 98.8 — 12
102.4 + 2.4 98.1 — 19
i 0.5044 102.7 + 2.7 102.8 0.4991 99.6 — 04 97.6
102.7 + 2.7 99.8 — 0.2
0.4995 103.6 + 3.6 0.4974 95.9 — 41
103.1 + 31 0.4974 95.1 — 4.9
0.5024 101.8 + 18 0.5037 99.3 — 07
102.7 + 2.7 99.1 — 09
2 0.5018 102.2 + 2.2 102.5 0.5083 96.2 — 3.8 98.1
103.1 + 31 96.9 — 31
0.5035 102.6 + 2.6 0.4962 98.1 — 19
102.8 + 2.8 98.6 — 14
Err?izb' 102.7 mg 4y g s= 048 97.9 mg “/og s= 157
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Tabelle 1V

Bestimmung der Fluoridionen in einer Zahncreme
(Mikrodestillation — Spektrophotometrie).

Zahn- theoretisch Zahn- theoretisch
creme |11 200,7 mg F /100 g creme 1V 101,8 mg F /100 g
Bear- F mg/ F mg/
beiter  Versuchs- 100 g  x-theor. E mal Versuchs- 100 g  x - theor. E mal
menge gefun- Wert g menge gefun- Wert 9
4 100 g 100 g
en den
s X mg/100g g X mg/100g
1 0.4494 195.8 — 49 197.2 0.3730 99.9 — 19 100.8
0.4388 198.7 — 2.0 0.3757 101.8 0
0.5040 199.4 — 13 0.4284 100.5 — 13
199.4 — 13 101.4 — 04
2 0.4132 200.2 — 05 199.0 0.3910 100.3 — 15 100.4
199.6 — 11 98.8 — 3.0
0.4287 198.9 — 18 0.3885 99.5 — 2.3
197.1 — 3.6 101.9 + 0.1
Ergeb- o - / = 112
nis 198.6 mg F—°/og s= 144 100.5 mg F_O/og s= 1
Die Ergebnisse der verschiedenen Versuche sind in den Tabellen 111 und IV

zusammengefal3t. Ihr Studium erweist, dal sich die Methode fir den an-
gestrebten Zweck vollkommen eignet und bestétigt im besonderen, dal3 die
Trennung auch in Anwesenheit kleiner Mengen von Aluminium-Kationen
quantitativ ist. Der normale Analysengang wird selbst durch die Anwesen-
heit groBer Mengen von Kieselsdure, Phosphat-, Calcium- und Magnesium-
ionen nicht gestort. Die mittleren Werte der verschiedenen Resultate sind den
theoretischen Konzentrationen nahe; die Standard-Abweichung erreicht maxi-
mal nicht mehr als 1,6 %.

Vergleich der beiden vorgeschlagenen Bestimmungsmethoden

Es erschien uns interessant, die Genauigkeit der beiden Methoden zur Bestim-
mung von Fluoridionen nach ihrer Trennung durch Wasserdampfdestillation
zu vergleichen. Zu diesem Zweck haben wir diese Anionen bestimmt, sowohl
mit der spektrophotometrischen wie mit der potentiometrischen Methode mit
Hilfe der Lanthanfluorid-Membranelektrode. Die Resultate, die wir nach der
einen oder anderen Methode erhalten haben, sind auf Tabelle V abgebildet.
Der Vergleich zeigt, daR die durch Spektrophotometrie erhaltenen Werte um
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Tabelle V
Bestimmung des Fluoridions durch Spektrophotometrie und Potentiometrie nach Destillation.

Ein Vergleich.

Theoretischer Wert 100 mg F/100 g

Spektrophotometrie Potentiometrie
léjurlthire' F mg/ F mg/
Zahn- Vg:#;:s' 1e0f?1r?- x -theor. F mg/ V;r:sggs' gleof?”? x-theor. F mg/
creme gden 100 g den 100 g
g X mg/100g S g X mg/100 g S
0.5082 102.3 + 2.3 0.4905 105.6 T 56
0.5044 102.7 + 2.7 0.5044 104.3 + 4.3
i 0.4995 103.3 + 3.3 1025 0.4981 102.7 + 2.7 103.4
0.5024 101.3 + 1.3 s = 0.67 0.5135 101.2 + 1.2 s= 1.66
0.5018 102.7 + 2.7 0.4804 103.1 + 3.1
0.5035 102.7 + 2.7
0.4920 98.5 — 15 0.4991 102.7 + 2.7
0.4991 99.7 — 0.3 0.4928 101.4 + 14
ii 0.4974 95.4 — 4.6 97.8 0.4974 100.5 + 05 100.7
0.5037 99.2 — 0.8 s= 166 0.5032 100.1 + 0.1 s= 149
0.5083 96.5 — 35 0.5188 98.7 — 13
0.4962 98.4 — 1.6
0.4689 95.9 — 41 0.4689 99.2 — 0.8
0.4800 97.3 — 2.7 0.4685 99.3 — 0.7
\" 0.4907 98.0 — 2.0 97.3 0.4800 99.2 — 038 98.0
0.5109 96.9 — 31 s= 0.88 0.5008 96.3 — 37 s= 142
0.4781 97.4 — 26 0.5042 97.2 — 2.8
0.5019 98.4 — 16 0.4981 96.6 — 34

1,5 °/o niedriger sind als die durch Potentiometrie erzielten; die Reproduzier-
barkeit beider Methoden scheint sonst identisch zu sein.

Wenn es auch nicht verwunderlich ist, dal3 zwei Analysen-Methoden, die sich
Uberhaupt nicht &hneln, dennoch zu wenig unterschiedlichen Resultaten fuh-
ren, scheint uns trotzdem die Versicherung erlaubt, daf3 sie sich sowohl vom
Standpunkt der Spezifitdt als dem der Genauigkeit aus als gleichwertig er-
wiesen haben.
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Schluf3folgerung

Wir meinen, folgendes bewiesen zu haben: Mit Hilfe einer Apparatur von
angemessenen Ausmaf3en ist die Methode einer Trennung durch Mikrodestilla-
tion, die durch eine spektrophotometrische oder potentiometrische Bestim-
mung erganzt wird, besonders gut verwendbar zur Feststellung und Bestim-
mung von Fluoridionen in einer Zahnpasta, und zwar unabhéngig von der
Art der Zubereitung und der zu untersuchenden Derivate.

Hauptséachlich ist sie anwendbar fur Serienmessungen, weil vom Augenblick
an, in dem ein Muster der Wasserdampfdestillation unterliegt, schon eine
zweite Versuchsmenge in die Apparatur eingefiihrt werden kann.

Wir haben allerdings festgestellt, dal3 die Anwesenheit einer erhéhten Menge
von Aluminiumoxid (40—50 %) den Analysengang stért. Wir rechnen da-
mit, im Laufe weiterer Untersuchungen die vorgeschlagene Methode diesem
besonderen Fall anpassen zu kénnen.

Zusammenfassung

Im ersten Teil dieser Arbeit werden die Bedingungen zur Trennung von
Floridionen in Zahnpasten untersucht. Die Methode, die auf der Mitnahme
von Hexafluorkieselsdure durch Uberhitzten Wasserdampf beruht, der in die-
sem Apparat von geeigneten Ausmaf3en erzeugt wird, hat sich als brauchbar
erwiesen, unabhangig von der Zubereitung der untersuchten Zahnpasten und
der Natur des im Praparat enthaltenen Fluorderivats.

Der zweite Teil ist dem Vergleich der beiden Bestimmungsmethoden Vorbe-
halten: Die eine, die spektrophotometrische, greift zurtick auf die Bildung
eines Komplexes von Cerium(lll)-alizarin-complexon-fluorid in Anwesenheit
einer 25 °/oigen (v/v) Loésung von Dimethylsulfoxid. Die andere, die poten-
tiometrische Methode, basiert auf der Verwendung einer Lanthanfluorid-
Membranelektrode. Unter dem Gesichtspunkt der Empfindlichkeit, der Re-
produzierbarkeit und der Genauigkeit haben diese beiden Methoden sich als
gleichwertig erwiesen.

Anhang

Zusammensetzung der verschiedenen analysierten Zahnpasten

Zahncreme 1

Zinn-l1-fluorid 0,272 g, Natriumfluorid 0,075 g (100 mg Fluoridionen), Na-
triumbenzoat 4,0 g, Eugenol 0,025 g, Methyl-p-hydroxybenzoat 0,100 g,
Excip. ad 100 g.
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Zahn ereme 2

Natriummonofluorphosphat 0,570 g, Natriumfluorid 0,055 g (Fluoridionen
100 mg), Natriumbenzoat 4,0 g, Eugenol 0,025 g, Methyl-p-hydroxybenzoat
0,100 g, Excip. ad 100 g.

Zahncreme 3

Calciumfluorid 0,180 g, Natriumfluorid 0,250 g (Fluoridionen 200,7 mg),
Natriumbenzoat 4,0 g, Eugenol 0,025 g, Natriumcarragenat 1,25 g, Calcium-
carbonat 26,00 g, geféllte Kieselsaure 6,00 g, Tricalciumphosphat 4,00 g, Na-
triumlaurylsulfat 2,00 g, Natriumhexametaphosphat 0,20 g, Methyl-p-hy-
droxybenzoat 0,100 g, Saccharin 0,040 g, Sorbitlésung 70°/oig 25,00 g, ather.
6le 0,120 g, Menthol 0,070 g, Phenol (offizineil) 0,010 g, Farbe g. s., destill.
Wasser ad 100,0 g.

Zahn creme 4

Natriummonofluorphosphat 0, 4545 g, Aluminiumfluoridtrihydrat 0,1013 ¢
(Fluoridionen 101,8 mg), Dinatriumphosphat 0,1045 g, neutrales Natrium-
phosphat 12 Hs6 0,2015 g, Methyl-p-hydroxybenzoat 0,100 g, Saccharin
0,0398 g, Magnesiumtrisilikat 5,00 g, Natriumbenzoat 4,00 g, Natriumcarra-
genat 1,25 g, gefallte Kieselsdaure 6,00 g, geféllte Kreide 26,00 g, Natrium-
laurylsulfat 2,00 g, Sorbitlésung 70 °/oig 25,00 g, atherische dle u. Farbe q. s.,
destill. Wasser ad 100 g.

Zahn creme 5

Handelstibliche Zahncreme, deren genaue Zusammensetzung uns nicht bekannt
ist, mit Ausnahme des Gehalts an Fluoridionen, der 0,100 g F~ als Natrium-
monofluorphosphat betrug.
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publication should be included as part of the research funding.

Sincerely,
John J. Sciarra, Ph.D.
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Physical Techniques For
Assessing Skin Moisturization

ALFRED J. QUATTRONE, Ph.D.* and KARL LADEN, Ph.D.t
Presented, May 30,1975, SCC Seminar, St. Louis, MO.

Synopsis: An overview is presented of some PHYSICAL TECHNIQUES currently avail-
able for use in SKIN MOISTURIZATION studies. Water soaking of unmodified versus
ether-extracted stratum corneum, for example, causes a marked alteration in the BIO-
MECHANICAL properties of these tissues (i.e., swelling capacity, elastic modulus, relaxa-
tion function, and work index). Differences in moisture binding properties as measured bv
GRAVIMETRIC and SCANNING CALORIMETRIC analyses of the tissue at various rel-
ative humidities are related. The correlation of changes in these traits with changes in the
pliability and strength of corneum tissue and its capacity to retain moisture is discussed.
Criteria for judging dry versus hydrated skin IN VIVO are also reviewed through the
utilization of TRANSPIROMETRY, PHOTOGRAPHY, and SCANNING ELECTRON
MICROSCOPY (SEM). Analysis via these techniques of the effect of humectants and oc-
clusive oils on water retention within skin is presented.

Introduction

A wide variety of in vitro and in vivo physical procedures are available for
investigating phenomena associated with moisturization of the stratum cor-
neum. This presentation will touch on the usefulness of gravimetric, scanning
calorimetric and, mechanical techniques in quantitating levels of moisture re-
tention and pliability obtained after treating corneum tissue with various ma-
terials in vitro. In addition, in vivo evaluations by means of transpirometry
low magnification photography, and scanning electron microscopy (SEM) of
skin replicas before and after treatment of human skin with moisturizing for-
mulations will be reviewed in detail.

“Past address: Gillette Research Institute, 1413 Research Blvd., Rockville, MD 20850.
Present address: Tracor-Jitco, Inc., 1776 E. Jefferson St., Rockville, MD 20852.
tPast address: Gillette Research Institute, 1413 Research Blvd., Rockville, MD 20850.
Present address: Carter Products Div., Carter-Wallace, Inc., Cranbury, N.J. 08512.
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In vitro methodologies

A. Gravimetric Measurement of Water Binding

This widely used method of assessing the affinity of isolated stratum cor-
neum for water consists of equilibrating corneum tissue at a fixed tempera-
ture in a constant relative humidity (RH) chamber until a nonvarying weight
is attained. Temperatures in the range of 0° to 35°C and RH in the range
of 10 to 90 per cent have been commonly used (1-5). A period of 5 to 7 days
is generally required for attaining constant weights at 10 to 90 per cent RH.
The samples are then desiccated over a dehydrating agent until a dry weight
is reached. The data are expressed as the per cent moisture uptake (i.e,
weight per cent gained) with respect to the dry weight.

The capacity of callus tissue to remain soft and flexible was shown by
gravimetric assay of water uptake to be directly correlated with the presence
of natural moisturizing factors (NMF) in the tissue (1, 2). Human callus,
extracted with diethyl ether and water, and then allowed to equilibrate in
chambers at 35 per cent RH, gained 5 per cent less absolute weight (i.e.,
moisture) than callus which was just water-soaked and equilibrated. At 80
per cent RH, this differential increased to as much as 20 per cent water up-
take. Laden and Spitzcr were able to identify the major humectant in NMF
as being sodium 2-pyrrolidone-5-carboxylate (2). Since that study, Middle-
ton has further substantiated the role of an NMF (e.g.. lactic acid) in influ-
encing the state of stratum corneum hydration (6). These investigations sup-
port the hypotheses that NMF within the cornified cells of the epidermis
maintain the flexibility of this tissue (a) through enhancing the rate of water
migration from lower living cell layers and (b) by hindering the release of
moisture from the skin surface by reinforcing the water retaining capacity
at very low RH.

R. Differential Scanning Calorimetry

A direct measure of the levels of “bound” (nonfreezing) and “unbound”
(freezing) water in animal and human corneum strips was described by
Walkey (7) in 1972 using a differential scanning calorimeter.* She was able
to quantitate the level of hydration after equilibration of dried strips at vari-
ous RH from latent heat of melting curves. Walkley showed that when dry
human corneum attained a 45 per cent moisture regain above dry’ weight, ap-
proximately two-thirds of that water (0.35 mg/mg dry corneum) was non-
freezable (i.e., bound). Her results were confirmed by the findings of Ander-
son et al. (5), based on proton magnetic resonance and infrared spectroscopy,
which demonstrated the presence of 0.35 to 0.50 mg of bound water per mg

Perkin EImer Corp., Norwalk, Conn. 06856,
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of dry corneum. Both Walkley (7) and Anderson et al. (5) hypothesized that
the freezable fraction was held only by diffusional barriers, whereas the non-
freezable (i.e., hound) fraction was strongly associated with the polar groups
of corneum proteins and NMF. Walkley further found that the effect of ex-
tracting lipids with diethyl ether and NMF with water allowed for an increase
in the portion of bound water from 0.29 to 0.41 mg/mg of dry animal foot pad
corneum. Ether-water extraction caused a dramatic lowering of corneum dif-
fusional barriers and allowed for a greater proportion of sorbed water to be
bound by polar residues of the remaining proteins and lipids. In a study of
swelling properties of unmodified and ether-water extracted stratum corneum
via biomechanical analyses as is described below, Wolfram et al. (8) have
confirmed Walkley’s finding.

C. Biomechanical Analyses

As several investigators have pointed out (4, 6, 8, 9), the elastic modulus of
stratum corneum is directly correlated with the amount of water retained in
the tissue. Water retention, in turn, has been demonstrated to depend on the
surrounding temperature and relative humidity and on the structural integrity
of the comified cells (10-14). It is widely observed that, in winter, the rate of
moisture replacement from beneath the corneum becomes inadequate in com-
parison to the rate of transpiration from the surface. Moreover, exposure to
organic solvents or aqueous detergents damages the skin and allows for de-
hydration of the outermost cell layers. As these cornified layers become pro-
gressively more dehydrated, they become inflexible and less extensible than
the deeper layers causing the surface to stiffen, flake, and crack, while the per-
son involved perceives the tight, drawn, and itching sensations of chapped
and dry skin.

Changes in the reversible stretching properties of animal corneum may be
evaluated by the method of Elfbaum and Wolfram (9) who used the extenso-
meter.’ Their results have been expressed as the work index (i.e., the ratio of
the work required to reversibly stretch a strip of corneum to a 5 per cent dis-
placement in a given solvent versus preliminary 5 per cent displacement of
the same strip in water). In this way, aqueous dimethyl sulfoxide (DMSO)
concentrations greater than 50 per cent cause a reversible stiffening (increase
in the work index) of animal corneum together with extensive swelling in the
cells of the cornified tissue. A concomitant increase in the tautness and hard-
ness of the samples is observed at the macroscopic level. In a similar manner,
ether-delipidized tissue has been water-swollen and reversibly stretched (8).
Unlike the dimethyl sulfoxide treatment, exposure of stratum corneum to

Instron Corp., Canton, Mass. 02021.
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ether and then water causes about a 30 per cent dry weight loss and nearly a
two-fold decrease in stiffness as measured by the work index.

A contacting probe balance, developed by E. M. Buras at our laboratory,®
has been employed for measuring the cross-sectional swelling of specimens of
stratum corneum (8). This instrument permits the rapid and accurate record-
ing of the displacement of a probe placed in contact with the dry surface of
dry cornified tissues. After measuring the dry state thickness, each sample is
submerged in 0.1 per cent aqueous Triton X-100," and the displacement due
to swelling is continuously monitored. The final thickness is determined after
equilibrium is reached, usually within 10 min. The percentage swelling is
calculated by comparing the initial displacement with that following imbibi-
tion.

Changes in the remaining two dimensions (termed in-plane swelling) are
measured directly for square samples (20 x 20 mm) before and after immer-
sion in 0.1-per cent aqueous Triton X-100. After 16 h, all squares are removed,
and their perimeters remeasured to the nearest 0.1 mm to determine the per-
centage change. To test the effects of delipidization, squares have been pre-
extracted with diethyl ether for 1.5 h, air dried, incubated as above for 16 h,
and then remeasured.

The pronounced weakening of the ether-pretreated specimens as reported
in the Instron study correlates well with distinct increases in both cross-sec-
tional and in-plane swelling. Ether-water extraction and concomitant loss of
NMF causes about a 3-fold increase in thickness when subsequently re-
swollen, but only a 5 per cent enhancement in area (8), as compared with
water-soaked stratum corneum which is not preextracted. Ether pretreatment,
therefore, alters not just the lipid content and moisture retaining capacity
through loss of NMF, but the physical dimensions, strength, elasticity, and
membrane permeability as well. The high swelling and reduction in the rate
of strain recovery (i.e., decrease in the viscous component of elasticity) of the
ether-treated samples may be explained by marked alteration in the confor-
mation of keratin molecules, which is brought about by the breakdown of
hydrogen bonds and accompanying aqueous exposure of previously buried

“The probe balance consists of a freely moving aluminum arm suspended on aluminum-
coated Mylar flexures. The balance has a 2 mm2 probe at one end, which contacts the
corneum specimen placed on a flat surface. At the other end of the balance ami, there
is a position transducer which consists of a vane and a proximity probe. Displacement
is measured by change in capacitance which varies with the length of a cylindrical
probe inserted into the vane. The proximity probe of this dynamic balance is wired into
a commercial driver unit, and then into the Y-axis of the recorder. An aluminum cylin-
der coil fastened to the balance arm above a magnet constitutes a damping system. The
instrument has also been used to measure diametrical swelling of hairs.

iRohm and Haas Co., Philadelphia, PA 19105.
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hydrophilic and hydrophobic groups within the keratin of the delipidized
corneum cells.

Instead of the work index, Rieger and Deem (13, 14) have analyzed the
elastic modulus (i.e., the ratio of stress imposed on stratum corneum to the
strain applied at a constant strain rate) and the relaxation function (i.e., the
decay in the strain rate of the tissue while a constant stress is imposed). Both
the elastic modulus and the time constant of relaxation of unmodified stratum
corneum decreases with increasing RH, providing an objective characteriza-
tion of pliability (13). Upon application of known humectants such as 4 per-
cent sodium pyrrolidone carboxylate and 50 per cent glycerol in water, there
is a decided increase in elasticity and a faster relaxation time in comparison
with dried tissue (14). Light mineral and safflower oils have the opposite ef-
fect, suggesting an increase in the stiffness and a decrease in the pliability of
the treated samples.

In VlVO M ethodologies
A. Trampirometry

Some of the current techniques, which we utilize in vivo, have aided us
greatly in directly evaluating cutaneous moisturizers. Several types of instru-
mentation are described in the literature for application in the direct determi-
nation of transpiration rates (15-21). We employ an apparatus designed by
Siegers and Dobson for measuring the rate of moisture release from the skin
into a stream of dry nitrogen (Fig. 1).* This stream, passing in a flow-through
chamber on the skin, and a stream of identical pressure flowing independently
of the skin are compared for their thermal conductivity in a gas chromato-
graph. Two of these systems, each equipped with integrators, allow for simul-
taneous measurement of the rate of moisture loss at two separate sites (i.e., a
control and a test).

We have observed all three sources of water (i.e., surface moisture, trans-
pired water, and eccrine sweating) which Berube et al. have mentioned (15).
After an equilibration and “calm-down” period of 30 min, surface moisture is
eliminated and most panelists become sufficiently conditioned to a room tem-

°The transpirometer consists of two thermal conductivity gas chromatographs. For each
unit, streams of dry nitrogen at 200 ml/min/cm" are split into two equal components,
one passing directly into the chromatography unit, while the other streams into a flow-
through probe on the skin before entering this thermal conductivity analyzer. The dif-
ference in the conductance between the split streams is measured, and a signal from
each chromatograph is sent to a dual pen recorder. The latter is equipped with two re-
peating potentiometers allowing for integration of each signal. Standard curves are ob-
tained for each system before use each day by application of known quantities of wa-
ter (0.1 to 1.0 ;il. for the 0.05 mV sensitivity range) to filter paper sealed within each
chamber.



612 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Figure 1. Dual-recording transpiration analyzer as designed by Siegers and Dobson (23)

perature of 20°C and RH of 50 per cent or less so as not to demonstrate
significant eccrine sweating. Those panelists, who are not stabilized after this
period, are eliminated from testing that day.

Upper forearms and the calves of the lower legs of 12 panelists of both
sexes were examined, with one site serving as an untreated control and a
contralateral site being used for the tests. Occlusion of the skin for 5 min with
a water-saturated gauze patch followed by tissue blotting of the excess water
produces an initial 20 to 40 per cent increase in water loss, which decreases
steadily over a 30-60 min period to the level of transpiration on the opposite
side. Similar application and blotting of a commercial emollient cream re-
verses this trend, giving a 20 per cent decrease in transpired water after 1 h
and about a 10 per cent decrease after 4 to 6 h.

We interpret these results with an emollient cream as indicative of tem-
porary retardation of water loss afforded by an oil barrier. Once the dry
corneum imbibes moisture from lower living cell layers and attains a new
equilibrium water content, the temporary effect of the diffusional barrier of
the cream is slowly overcome, and the original transpiration rate is reestab-
lished. The effect of the barrier cream is then to raise the moisture concentra-
tion within the dead cells without effecting the final equilibrium transpiration
rate too much.
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Figure 2. Photographic apparatus for producing low magnification prints

B. Low Magnification Photography

Low magnification photography of skin sites before and at specific intervals
after treatment provides a rapid subjective means of evaluating the moisturiz-
ing potency of emollient creams. Kodacolor 1I® (ASA 80) film0 and a
Ricoh® 35 mm reflex camera! with a 55 mm lens and extension tube system
give a final magnification of 3.5-fold. The front of the lens is equipped with a
gridded disc fixed onto 95 mm spacing bars. This system allows the correct
focus to be obtained for an area of 33 x 23 mm2 with minimal readjustment
(Fig. 2). A camera aperture of f16 gives optimal exposure and depth of
field at \@pof a second. Two strobe heads (7100 ecps) on a Graflex 500® flash
unit* are fixed to the camera so as to be set 220 mm from the photographic
site at an angle of 25° above the plane of the skin. To minimize glare, polariz-
ing filters are placed over the strobe heads and oriented perpendicular to a
polarizing filter placed over the camera lens.

A panel of three independent judges evaluates the photographs based on
the level of white lines and flakes discernible in these pictures (Fig. 3). A rat-
ing scale (from 6 equals no white margins nor scales to 0 equals only white
margins and many lifted scales) is utilized by the assessors. This rating
scheme is similar, but opposite in value to that described by Gibson (22) and
Middleton (6). The major advantage of our technique is to provide an ex-
tremely helpful low magnification (3.5 X) of each site studied (Fig. 3).

“Eastman Kodak Co.,Rochester, NY 14650.
tBraun North America, Cambridge, MA 02141.
tThe Singer Co., Graphics Systems Division, San Leandro, CA 94577.
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Figure 3. Photographic rating scale: Standard A: 6 equals no white margins nor uplifted

dry flakes; Standard B: 4 equals a few white margins, but no uplifted dry flakes; Standard

C: 2 equals many white margins and a few uplifted dry flakes; Standard D: 0 equals
totally distinct white margins and many uplifted dry flakes

lii an initial investigation, 30 panelists were treated at 1 skin area with an
emollient cream, while a site on the opposite side remained untreated. Photo-
graphs were taken of both sites after 6 and 24 h, and evaluated by 3 judges.
Their scores were averaged and analyzed by the t-test statistic (23). The
treated sites were scored nearly 3 points higher at 6 h and 1 point higher at
24 h (Table 1), indicating that the visual benefits provided by the emollient
cream could be readily discerned from the photographs.

More recently, we have been examining the effect of various camera color
filters on the quality of black-and-white photographs. Dent, in 1941, published
an elegant study (24) on skin photography as a function of the wavelength of
light reflected from the skin. He determined that detailed texture, definition
and lines discerned under violet-blue lighting (300-450 ran) result from the
fact that very little of this light penetrates below the stratum granulosum.
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Table 1

Mean Photographic Scores

Skin Sites
Hours After Start Treated Untreated Null Probability*
6 5.06 243 < 001
24 3.72 2.55 < .001

‘Based on the t-test statistical comparison.

Thus, light directed into the camera can only be reflected from within the
comeum, the lueidium and to a lesser extent the granulosum layers. Light of
the green through red wavelengths (480 to 800 nm), however, is able to pene-
trate further into the dermis. Photographs obtained under this light show
veins and blood vessels, but no surface detail or texture. Gibson (25) has re-
ported on a direct viewing system of goggles equipped with a monochromatic
vision filter (MV812)* which converts colors to shades of gray. A gray photo-
graphic scale is then used for evaluating levels of erythema or changes in
skin pigmentation.

We have confirmed Dent’s observations, in particular, for Caucasian skin
after elution with acetone for 30 sec. Photography using Panatomic-X®
black-and-white £1011 and a Kodak CC50C-cyan filter (passing mainly
<550 nm and >740 nm) gives pictures with significantly more surface
detail than photography using the same film but with a yellow filter equiva-
lent to Kodak 81C (passing mainly >450 nm) (Fig. 4).

C. SEM

SEM investigations of panelists’ skin have been used to correlate the in-
fluence of the chemical composition of various preparations with the moistur-
izing efficacy of these formulations in vivo. Bernstein and Jones (26. 27)
have developed a replication method which would neither damage the skin
nor become destroyed by the electron beam. Initially, a negative impression
of the skin is formed by polymerization of 10:1 mixture of Silastic® 382
Elastomer! and RTV-Thinnei4 with stannous octoate. From this impression,

“llford Inc., Ciba-Geigy Co., Paramus, NJ 07652.
tEastman Kodak, Rochester, NY 02142,
IDow Corning Corp., Midland, M1 48640.
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Figure 4. Repetitive photography of a site on Caucasian skin. Recorded with (A) a
Kodak CC50C-cyan filter; (B) a yellow filter equivalent to Kodak 81C

a positive replica is made by melting polyethylene pellets0 in vacuo at 1S0°C.
After shadowing with Au-Pd to a thickness of 150 A as was previously de-
scribed (26), metal coated 9 mm punches of the polyethylene replicas are
examined with a JEOL JSM-2' instrument at 30 to 3,000 X magnifications
with accurate reproduction of details and greatly enhanced depth of field
compared to conventional light microscopy.

Unmodified and solvent-extracted human skin in vivo have been examined
in this manner (8). Impressions are obtained from the backs of panelists’
hands before treatment in order to obtain control photographs. Half of each
hand is then extracted with diethyl ether for 60 sec. The hands are dried and
water-soaked with a damp flannel patch for 1 h. Following removal of the
patches and blotting away the excess water with a paper tissue, Silastict
negative impressions are taken of the ether-water and water-only soaked
areas. Together with the adjacent samples derived from unmodified skin,
positive polyethylene casts are taken of each of the two extracted skin
specimens.

“ Union Carbide, Chemicals and Plastics Division, New York City, NY 10017.
tJEOL U.S.A. Inc., Medford, MA 02155.
tDow Corning Corp., Midland, MI 48640.
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Figure 5. Scanning electron micrograph of untreated skin. Wolfram, Wolejsza and Laden
(8). Bar represents 167/mi

Photographs of these specimens under SEM examination reveal a surprising
level of detail and contrast (8). Triangular, roughly rectangular, and poly-
gonal cell clusters, having lengths of 600 to 1,200 pm, can be seen readily in
the unmodified skin sample (Fig. 5). Earlier, Bernstein (28) demonstrated
an enhanced rounding in the divisional contours with progressive increases in
the degree of hydration. Water soaking the skin compared to the unmodified
skin causes an increased plumping up of the subdivisional contours, while
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Figure 6. Scanning electron micrograh of water-soaked skin. Wolfram, Wolejsza and
Laden (8). Bar represents 167 pn

simultaneously enhancing the roughness and bumpiness within each cluster
(Fig. 6). Ether extraction followed by water elution causes a further elevation
in the height and number of protuberances (Fig. 7). The grooves between the
subdivisions spread and have become accentuated, while the surface has be-
come stretched and made taut. These SEM observations (8) strongly sub-
stantiate the conclusion drawn from gravimetric (1, 2) and biomechanical
(7-9) analyses that removal of lipids and NMF results in enhanced water
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Figure 7. Scanning electron micrograph of ether-extracted and water-soaked skin. Wolfram,
Wolejsza and Laden (8). Bar represents 167 /mrm

permeability, roughness, and swelling of the comeum cells concomitant with
a weakening of the cellular membranes. This swelling, however, disappears
within 1 h.

In order to avoid removal of desquamous material from winter-dried skin
through adhesion to the Silastic polymer upon repetitive replication of a
single area, we have routinely chosen to reproduce immediately adjacent
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Figure 8. Scanning electron micrographs of immediately adjacent lateral sites on the
calf of woman’s leg. Each site was replicated simultaneously with (A) no treatment, and
(B) 8 h after application of a commercial emollient cream. Each har represents 167 /mi

sites from grossly dry areas (e.g., the calf of a leg). A panel of women with
chapped legs have recently been examined via this SEM technique before
and up to 8 h after application of an emollient cream. Representative photo-
graphs of a single individual’s dry untreated leg show a severely desquamous
and fissured surface embossed with laminae of accumulated dried cells (Fig.
8(A)). At higher magnification, the shrunken, scaly and fractured vista is
more pronounced (Fig. 9(A)). About 8 h after application of an emollient
cream, the subdivisional interstices and white edges of uplifted comeum
plaques had nearly disappeared, while the overall topography appeared to be
partially coated and distinctly granular in texture (Fig. 8(B)). Enhanced
magnification demonstrated the near absence of crevices, flaky edges and flat-
ten scales, and accentuated a swollen, indented texture (Fig. 9(B)). An
evaluation of the duration of relief and the efficacy of skin moisturization af-
forded by a product can thus be made by extending the periods of replication
so as to provide several adjacent samples for an SEM time study.
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Figure 9. Higher magnification scanning electron micrographs of skin sites in Fig 8.
Each bar represents 55.6 /on

Conclusions

In conclusion, the in vitro techniques of biomechanical, gravimetric and
scanning calorimetric analyses provide valuable background information con-
cerning the substances and dynamics involved in moisture uptake and reten-
tion by stratum comeurn. Moreover, in vivo investigations by means of tran-
spirometry and particularly low magnification photography and scanning
electron microscopy are quite critical in the assessment of benefits derived
from any cutaneous moisturizer or treatment. These latter methodologies af-
ford a direct assessment of the physical condition of the living skin, and pro-
vide very nearly objective means for evaluating the efficacy of present and
new formulations designed to moisturize or relieve dry and chapped skin.
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H andbook of M oisture Determi-

nation and Control—Principals,
Techniques, Applications, Vol 3,
by A. Pande. Marcel Dekker, Inc.,
New York, 1975, XI + 289 pages.

Price $33.50.

This is the third volume in a four
volume series which uses continuous
pagination. The index appears only
in the final volume. Volumes 1 and 2
were reviewed in previous issues of
the Journal (26,429 (1975); 27,244
(1976) ).

The four chapters contained in
this volume are “Moisture in Tex-
tiles,” Moisture in Bagasse, Wood,
and Paper,” “Moisture in Foods and
Allied Agricultural Products,” and
“Moisure in Soils, Sands, Concrete
and Silica, and Silicates.” Although,
each chapter does contain specific
needs unique to that particular area
of expertise, there is much of a gen-
eral nature that is potentially of
great interest to cosmetic chemists.
The study of water in wool has al-
ways had obvious similarities in the
hydration properties of human hair.

Book Reviews

Even some aspects of skin hydration
find parallels in the dehydration and
rehydration of polymers, paper, etc.
Those working with talc and other
silicates may find that some unique
problems of moisture content may
have already been resolved in very
different contexts of other industries.
Obviously, the cosmetic chemist is
probably not likely to find his spe-
cific application problem clearly laid
out for him. He will, however, find
similar problems and needs clearly
developed. Recognizing the analogy,
he may find an obvious solution to
his specific need. Certainly, a perusal
of these chapters should lead to a
better understanding of equivalent
truly cosmetic applications in mois-
ture determinations in both finished
product and in raw materials.
Although, the post 1965 literature
may be minimal, it should be men-
tioned, as for a review of an earlier
volume, that this is the apparent cut-
off date for virtually all references.—
Jonn H. w ooa- School of Pharmacy,
Virginia Commonwealth University.
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Toxicology Annuai 1974, Edited by
Charles L. Winek. Marcel Dekker,
Inc., New York, 1975, 344 pages (il-
lustrated). Price: $29.50.

Toxicology Annual 1974 is a com-
pilation of papers on selected topics
of current interests and represents
several disciplines covering a wide
range of topics in the field of toxicol-
ogy- . i
included in the volume are arti-
cles on veterinary toxicology, nar-
cotic drug dependence, the current
status of saccharin, and postmortem
drug level changes.

An excellent chapter by E. Bueh-
ler in this book, which is of interest
to cosmetic chemists, is on test meth-
ods to predict potential occular haz-
ards of household substances.

The index appears adequate, and
the wide range of topics covered
will make the book of interest to
toxicologists in many fields. The ar-
ticles are written by outstanding sci-
entists and researchers, and the book
should be a useful, though not vital,
addition to the libraries of pharma-
cologists, toxicologists, physicians,
pharmacists, and veterinarians.—
chartes O. w ara, Ph.D.—Hunting-
don Research Center.

The Theory and Practice of Indus-
trial Pharmacy, 2Nd Ed., by Leon
Lachman, Herbert A. Lieberman,
and Joseph L. Kanig. Lea and Febig-
er, Philadelphia, PA., 787 pages.
Price $38.50.

The comprehensive coverage of
the area of industrial pharmacy by

44 tenured nationally and interna-
tionally recognized experts including
industrial scientists, pharmaceutical
educators, and research and devel-
opment managers makes this book
exceptionally valuable for individu-
als seeking a thorough orientation in
contemporary industrial practice.
The editors, in this second edition of
their book, include 4 new chapters
discussing preformulation, produc-
tion, packaging, and drug regulatory
affairs, which supplement 22 exten-
sively revised and rearranged chap-
ters to reflect the numerous advances
in the technology and regulatory ac-
tivities affecting modern industrial
pharmacy practices. All 26 chapters
are extremely well illustrated with
numerous charts, tables, diagrams,
photographs, etc., and painstakingly
referenced.

The chapters titled “Theories of
Dispersion Techniques;” “Pharma-
ceutical Suspensions;” “Emulsions;”
“"Semisolids;” “Pharmaceutical Aero-
sols;” and *“Sterile Products” should
be of particular interest to cosmetic
chemists who are involved in basic
formulation work. Since these chap-
ters stress the development of theo-
retical concepts and principles, rath-
er than simply review the subject
matter, they become extremely use-
ful to the formulation chemists who
desire to endeavor outside their own
area of specific expertise. Lacking,
however, from these chapters is a
thorough discussion of the rheologi-
cal properties governing polyphasic
systems, and the cosmetic chemist
should not turn to this book in search
of a quantitative indepth interpréta-
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tion or analysis of a material’s tex-
ture or consistency qualities. The
last four chapters of the book titled
“Production Management;” “Packag-
ing Materials Science;” “Quality
Control: Process and Dosage Form;”
and “Drug Regulatory Affairs,” are
well written without excessive detail
and should prove to be useful and
informative to those cosmetic chem-
ists involved in the managerial and
marketing aspects of cosmetic prod-
ucts.

There is some overlap of material
in the book, but in view of the large
number of notable contributors and
the scope of the text, the editors
should be commended for keeping it
to a minimum. In summary, the book
most certainly will well serve those
involved in industrial practices and
would be an excellent addition to
their personal libraries—antnony
J. curie- Brooklyn College of Phar-
macy.

L ipid
Vol. 1, 2nd Ed., Edited by Guido V.
Marinetti. Marcel Dekker, Inc., New
York, 1976, IX + 337 pages. Price
$29.50.

Chromatographic Analysis,

The expanded second edition of
this informative work consists of
three volumes, which collectively
represent an attempt to compile the
major chromatographic methods in
the lipid field.

Volume 1, reviewed here, contains
six chapters by competent special-
ists. There is one chapter on column

chromatography of neutral glycer-
ides and fatty acids, which includes
a brief discussion of the value of
high-pressure liquid chromatogra-
phy in lipid analysis.

Another chapter deals with gas
chromatography of neutral acylgly-
cerols. These include ordinary fats
and oils (triglycerides) as well as
any glycerol esters in which one or
more hydroxyl groups have been
combined with fatty acids and any
remaining hydroxyl groups may be
combined through an ether linkage
to an aliphatic alcohol, aldehyde, or
saccharide.

Other chapters cover thin-layer
chromatography of phospholipids
and glycolipids, the use of silica-gel-
loaded-paper chromatography, the
chromatographic analysis of alkyl
ether lipids and their derivatives,
and the analysis of phosphatides and
glycolipids by chromatography of
their partial hydrolysis or alcoholy-
sis products.

Even though a major emphasis in
this book is on elucidating the bio-
chemical nature of complex fatty
mixtures of natural origin, there is
much material of interest to the cos-
metic chemist. Most of the chapters
have excellent detailed instructions
and comments on experimental pro-
cedures, which are helpful to the
practicing analytical chemist. There
are ample literature references, and
also a few typographical errors. An
unfortunate deficiency is the absence
of an index.—aifred
Consultant.

W eissler—
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of talc, starch and aluminum
chlorhydroxide, 209
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Antidandruff agents, See
Antiseborrheic agents
Antiperspirants; methodology; effects.
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additives, see Dyes
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toothpastes; squeezing, measurement,
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Contamination; microbiological;
cosmetics, emulsions, quality control,
73

Cosmetic, Toiletry and Fragrance
Association; preservatives; tests,

" efficacy, critical review, 485

Cosmetics

color; methodology, instrumental
evaluation, 15

control, quality; contamination,
microbiological, emulsions, 73
effects; infections, experimentally
induced, human skin, 449
emulsions; control, quality, microbial
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estrogens; analysis, TLC, GLC and
biological, 307
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rheology; and sensory tests, 247
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Creams

dental, see Toothpastes

estrogens; analysis, TLC, GLC, and
biological assay, 307

Degradation, SEe Stability
Dentifrices; toothpastes, see
Toothpastes

Dermatologists; and cosmetic chemists;
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separation by microdiffusion, 533
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polymers; cationic,

mechanism of transfer in stratum
corneum, animals and humans, 543

Drug analysis, S€€ Analysis
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Essential oils, See Oils; essential

Estrogens; cosmetics; analy3|s TLC,
GLC and biological, 307

Ethereal oils, See Oils; essential

Ethyl aminobenzoate; propoxylated;
synthesis, toxicity and evaluation as
sunscreen, in animals and humans, 87
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2-Ethylhexyl pelargonate; aerosols;
suspensions, effects, on redispersibility
of talc, starch and aluminum
chlorhydroxide, 209

Eye drops, Se€ Solutions, ophthalmic

Films; occlusive; moisture, diffusion
theory analysis of transepidermal
water loss, 555

Flavors; toothpastes; methodology,
humans, 271

Fluorides

toothpastes; analysis, ion separation
using microdiffusion, 533; analysis,
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suspending agents, 209
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measuring force, 579
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shampoos; damage, scanning electron
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Hair preparations
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559
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GLC, and biological assay, 307
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antiperspirants; effects, anhidrotic,
inhibition of palmar skin
conductance, mice, 333

cosmetics; microscopy, scanning
electron, evaluation, human skin, 509;
rheology, sensory tests, 247
estrogens; cosmetics, analysis,
biological and TLC and GLC, 307
flavors; toothpastes, humans. 271
hair; combability, measurements,
effects, cosmetics, humans, 379;
microscopy, polarization, numerical
birefringence in measurement of
mechanical stress-strain, 411;
principles, sensory evaluation of
greasiness, 3

infections; experimental, human skin,
factors affecting, 449

moisturizers; tests, stereomicroscopy,
humans, 351

preservatives; standards, critical review
of official efficacy tests, 485

skin; moisturization, physical
techniques for assessing, 607
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the hairless mouse, 399; ophthalmic,
maximum delay time for remedial
irrigation in eye irritation test,
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Methyl myristate; aerosols;
suspensions, effects, on redispersibility
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chlorhydroxide, 209

Microscopy

electron; hair, cuticle, amino acid
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scanning, cosmetics, evaluation,
humans, 509; scanning, shampoo
damage to human hair, 155
polarization; hair, human, numerical
birefringence in measurement of
mechanical stress-strain, 411

stereo; moisturizers, determination of
efficacy, humans, 351

Mineral oil; moisturizers; effects,
stereomicroscopy, humans, 351

Models

antiperspirants; anhidrotic, inhibition
gg £almar skin conductance, mice,

toxicity, cosmetics, skin, using UV
produced edema in the hairless
mouse, 399
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Moisture

diffusion; films, occlusive,
transepidermal water loss, 555

skin; constituents, human stratum
corneum, 63; methodology, physical
techniques for assessing
moisturization, 607

Moisturizers

evaluations; microscopy, electron
scanning, human skin, 509
methodo ogy, evaluations, physical
techniques for assessing skin
moisture, 607; microscopy stereo,
determining efficacy, humans, 351

Neomycin; cosmetics; effects,
experimentally induced skin infections,
humans, 449

Nomenclature; hair; body, definition,
571

Odors i
perception; differences, men and

women, 319 o .
pheromones; role, in stimulating sexual

behavior, monkeys, 257

Oils

essential; solubilization, with
polyoxyethylene glyceryl fatty esters,
221

estrogens; analysis, TLC, GLC, and
biological assay, 307

vegetable; triglycerides, moisturizing
effects, stereomicroscopy, humans,
351

Ophthalmic preparations; solutions,
see Solutions, ophthalmic

Packaging

cosmetics; emulsions, microbial quality
control, 73

polyvinyl chloride; toxicity, extraction
of vinyl chloride, 477

radiation; gamma, effects, stability of
plastics and other materials, 501
toothpastes; tubes, evaluations,
squeezing properties, 47

Particle size

aluminum chlorhydroxide; aerosols,
suspension and redispersibility,
effects, suspending agents, 209
starch; aerosols, suspension and
redispersibility, effects, suspending
agents, 209

talc; aerosols, suspension and
redispersibility, effects, suspending
agents, 209

Peppermint oils; solubilization; with

polyoxyethylene glyceryl fatty esters,
221

Pheromones; monkeys; role, in
stimulating sexual behavior, 257
Plastics

polyvinyl chloride; extraction, vinyl

chloride, 477
stability; radiation, gamma, packaging
materials, 501
Polyethylene; stability; radiation,
gamma, 501
Polymers; cationic; sorption, stratum
corneum, animals and humans, 543
Polyoxyethylene glyceryl fatty esters;
solubilization; oils, essential, 221
Polyvinyl chloride; tOXICI[¥ re5|dues,
vinyl chloride extraction from PVC
containers, 477
Potentiometry; toothpastes; fluorides,
comparison, spectrometry, 593
Preservatives
cosmetics; effects, experimentally
induced skin |nfect|ons humans, 449
ti%tg official, efficacy, critical review,
Propylene glycol; moisturizers; effects,
stereomicroscopy, humans, 351
Propylene glycol dipelargonate;
aerosols; suspensions, effects, on
redispersibility of talc, starch and
aluminum chlorhydroxide, 209
Propylene glycol monoisostearate;
aerosols; suspensions, effects, on
redispersibility of talc, starch and
aluminum chlorhydroxide, 209
Quaternary ammonium compounds;
lanolin; acids, synthesis, use in hair
preparations, 559
Radiation; gamma; effects, plastics, and
other packaging materials, 501
Repellents; /3-alaning; N-disubstituted,
derivatives, synthesis, 141
Rheology
cosmetics; and sensory tests, 247
hair; greasiness, sensory evaluation, 3
toothpastes; effects, tube squeezing, 47
sebum; hair: human, recoating, 235
Sex
monkeys; pheromones, role in
stimulating sexual behavior, 257
odors; perception, differences, men
and women, 319
Shampoos; toxicity; hair, scanning
electron microscopy, 155
Silicones; moisturizers; effects,
stereomicroscopy, humans, 351
Skin
cosmetics; evaluations, methodology,
scanning electron microscopy, 509
dg%/,s diagnosis, and therapy, humans,

infections; experimental, factors
affecting, humans, 449

methodology; moisturization, physical
techniques for assessing, 607
moisture; constituents, human stratum
corneum, 63; loss, diffusion theory
analysis of transepidermal water loss
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through occlusive films, 555
polymers; cationic, sorption, by
stratum corneum, animals and
humans, 543
stratum corneum; cements, intra and
extracellular, 433
Soaps; cleansing agents; evaluations,
scanning electron microscopy, human
skin, 509

Society of Cosmetic Chemists, Great Brit-

ain,
committees for 1975-76, 2
Medal Lecture, 331
Officer and Councils for 1975-76, 1
Society of Cosmetic Chemists, U.S.A.
Literature Award, 109
Medal Award, 108
Merit Award, 110
Officers for 1976, VII
preservatives; tests, efficacy, critical
review, 485
Sodium lauryl sulfate; toxicity;
solutions, ophthalmic, maximum delay
time for remedial irrigation in eye
irritation test, rabbits, 301
Solubility; suspending agents; aerosols,
effects, suspension and redispersibility
of solids, 209
Solubilization; 0ils; essential, with
polyoxyethylene glyceryl fatty esters,
221
Solutions, ophthalmic; toxicity:
methodology, maximum delay time for
remedial irrigation in eye irritation
test, rabbits, 301
Sorbitol; moisturizers; effects,
stereomicroscopy, humans 351
Sorption; polymers; cationic, by
stratum ‘corneum, animals and
humans, 543
Spectrometry; toothpastes; fluorides,
comparison, potentiometry, 593
Stability; packaging; radiation, gamma,
plastics and other materials, 501
Standards; preservatives; tests, efficacy,
official, critical review, 485
starch; aerosols; effects, suspending
agents, on redispersibility,_ 209
Sterility; cosmetics; emulsions,
microbial quality control, 73
Storage; toothpastes; effects, squeezing
properties, 47
Structure-activity relationships;
repellents; insects, N-disubstituted 3-
alanine der|vat|ves 141
Sunscreen agents; ethyl
aminobenzoate; propoxylate,
evaluation, and toxicity, in animals
and humans, 87
Surface active agents
effects; sorption, cationic cellulose
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hair; effects, cutting force, beards, 579

polyoxyethylene glyceryl fatty esters;
effects, essential olls, 2
sodlum lauryl sulfate; toxmty, eye
irritation test, maximum delay time
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Suspending agents; aerosols; effects, on
redispersibility of talc, starch and
aluminum chlorhydroxide, 209
Talc; aerosols; effects, suspending
agents, on redispersibility, 209
Taste; toothpastes; flavors,
methodology, humans, 271
Temperature; skin; effects, water
%gntent of human stratum corneum,

Tests

patch; cosmetics, use, humans, 345
piggervatives; efficacy, critical review,

Thickening agents, Se€ Suspending
agents

Toothpastes

analysis; fluorides, ion separation using
microdiffusion, 533

flavors; methodology, evaluation,
humans, 271

fluorides; analysis, spectrometry,
comparison, potentiometry, 593
tubes; evaluations, squeezing
properties, 47

Topical preparations

moisturizers: methodology,
stereomicroscopy, efficacy
determination, humans, 351

skin; dry, discussion, humans, 365

Toxicity

cosmetics; constituents, analysis, 163,
methodology skin effects, using uw
produced edema in the hairless
mouse, 399; studies, role of
dermatologists and cosmetic chemists,
459; tests, patch, humans, 345

ethyl aminobenzoate; propoxylated, in
animals and humans, 87

shampoos; hair, damage, scanning
electron microscopy, 155

solutions, ophthalmic; methodology,
maximum delay time for remedia

|rr| att|on in eye irritation test,

its

vmyl chloride; extraction, from PVC
packaging materials, 477

Training, Se€ Education

Tubes; toothpastes; evaluations,
squeezing properties, 47

United States Pharmacopeia;
preservatives; tests, efficacy, critical
review, 485

Vinyl chloride; toxicity; extraction,
from PVC containers, 477
Volatile oils, See Oils; essential

w ater; skin; constituents, human
stratum corneum, 63
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M alm strom ’s new
best

Lanoquat DES 50 combines the
safety oflanolin with the perform-
ance properties of quaternaries.
Thus, Lanoquat DES 50 should
prove to be an interesting ingredi-
ent for formulation of new cos-
metics and toiletries.

Formulate clear shampoos.
Unlike conventional
quaternaries, Lanoquat is
compatible with anionic
surfactants and permits prep-
aration of clear shampoos that
promote softness and manage-
ability of hair. In creme rinses,
Lanoquat reduces the static
charge produced by shampooing
and fights fly away.

Lanoquat™

properties of lanolin

com bines
and qguaternaries.

Emollient for skin preparation.
Being cationic, Lanoquat is an
effective emulsifier in systems
where low pH is desirable. In
skin preparations, it is believed
to form a chemical bond with the
skin’s negative protein sites to
function as a substantive emol-
lient.

Send for literature and/or
sample.

Cosmetic Specialties Group

Emery Industries, Inc.

1501 W Elizabeth Avenue

Linden, New Jersey 07036
201/862-7500

MALMSTROM
CHEMICALS
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MADISON « MEDELLIN « MEXICO CITY « MONTREAL « PHILADELPHIA

SAN FRANCISCO « ST. LOUIS « SAO PAULO « TORONTO

AUTHORS PLEASE NOTE:

Page charges for contributed articles published in The Journal of the
Society of Cosmetic Chemists will be $25 per printed page, effective with
the February 1977 issue. Page charge costs should be considered as a part
of necessary research expense. While acceptance of manuscripts for pub-
lication is not contingent upon payment of page charges, it is anticipated
that sponsors of research will assume some of the costs of publication.
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A bankful of new ideas for the cosmetic chemist.

Innovative ingredient ideas. Like Patco’s Pationic™ line of
acyl lactylates. Combining the surface-active properties of
anionic fatty acid salts with the ability to complex with both protein
and starch systems, the novel Pationic emulsifiers perform with
safety and money-saving efficiency in your cosmetic formulas.

Pationics give you the ability to formulate creams and lotions
close to the normal pH of skin. Uniquely enhance the emollient effect
of oils. Without inactivating phenolic preservatives.

One Pationic, TEA-LMS®1can solubilize aerosol propellants for
near-complete product-propellant homogeneity. Or increase the
manageability provided by your protein shampoo formulas. With no
irritation to eyes or skin.

But the Idea Bank holds more than new
ingredient ideas. Service ideas are also a
Patco specialty. Just call our Customer
Service Desk at (816) 561-9050 for
assistance or information on
applications. Or write.

\Cl....... PATCO PRODUCTS = = \]

Division of G. J. Patterson Co. + 3947 Broadway, Kansas City, Missouri 64111
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B.B. Bird
To many, this may seem absurd
Though not absurd, but
quite a thrill
To the B.B. Bird —she
loves NOVILLE.

NOVILLE

Essential Oil Company, Inc.
1312 Fifth Street
North Bergen, New Jersey 07047
(201) 867 9080
Associated Company

NICKSTADT-MOELLER, INC.
Ridgefield, New Jersey 07047
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The white oil that launched over 50,000 products.

Successful product development Is risky at In 1915, Sonneborn established the first white
best. But with white oil from Sonneborn, you can oil refining operation in the U.S. Today, with the
have greater confidence in the result. broadest line of white oils, Sonneborn is still

Exceptional purity, along with atotal absence leading the way in quality, service and reliability.
of odor and color, makes our white oils the most For more information on how we can help you
dependable throughout the cosmetic and produce superior products, write: Witco Chemical,
pharmaceutical industries. Sonneborn Division, 277 Park Ave., N.Y. 10017.

When you formulate something special, VW itco
start with something special. * | | 0 [[Iic s |



COSMETIC
GRADE
CHEMICAL
SPECIALTIES

The most modern laboratory and process in-
strumentation assure the finest quality cos
metic grade emollients, surfactants, sun
screens and perfume compounds.

CERAPHYLS*— A series of unique, non-greasy
emollients which, at low usage levels, impart
the elegant, velvety feel so desirable to any
cosmetic product.

CERASYNTS - EMULSYNTS - FOAMOLES— A
specialty line of esters and amides manu-
factured from the finest quality fatty acids
that offer a complete range of emulsifiers and
opacifiers for the most demanding formul
lations

PERFUME COMPOUNDS— A complete range
of fragrance types blended to suit the specific

requirements of any given cosmetic product.

ESCALOLS*— For over a quarter of a century
these highest quality, most effective ultra
violet absorbers have received world wide ac
ceptance in every type of suntan formulation.

All of these products meet rigid specifications

to insure their uniformity.

Since 1904 ... QUALITY and SERVICE.

DY K /SisrC O M PANY | INTC.
MAIN AND .WILLIAM STREETS, BELLEVILLE, NEW JERSEY 07100

iw m i



\isit the Library of
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in the Library Room._ «

at the Society of Cosretic Chermists Office
;o East Forty-first Street

New York. New York : o014
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SOCIETY
OF
COSMETIC
CHEMISTS
EMPLOYMENT
SERVICE

Employers:
You are invited to submit requirements for techni-

cal employees to our National O ffice

at

50 East 41st Street
New York, N.Y. 10017
(212) 532-7320

The Society renders this service free to its members.



<£ !RITZSCHE-D&O

Fritzsche Dodge & Olcott Inc.
Dietv Yorh, N.Y.

AUSTRALIA, CANADA, GERMANY, GREAT BRITAIN, JAPAN, MEXICt

ARGENTINA, COSTA RICA, DOMINICAN REPUBLIC, ECUADOR, EIRE, FRANC
GUATEMALA, HAITI, HONDURAS, ISRAEL, JAMAICA, NEW ZEALAND, NICARAGU/

% FOR CREATIVE FRAGRANCES
PANAMA, PERU, PHILIPPINES, PUERTO RICO, EL SALVADOR, SWEDEN, VENEZUEL



The“modern day miracle”in this face cream
was invented byAlexander Graham Bell.

The people who created this face cream needed a unique emulsifier that (among
other things) would hold water like Hoover Dam.

Their answer? The telephone.

They called Amerchol, where our technical service people came up with just the
right solution: Amerchol L-101® multisterol extract, an emulsifier that not only
held 4 times Itsweight of water, but increased the capacity of oil-in-water em ulsi-
fiers and gave the customer better processing, texture and stability.

Little wonder so many people call Amerchol for creative solutions to cosmetic,
toiletry and pharmaceutical problems.

With us, communication works real miracles,

Amerchol, a Unitof CPC International Inc.,, Amerchol Park, Edison, New Jersey
08817.

Cable: Amerchols. Telex: 833 472 Amerchol Edin

erchol

Make the Amerchol call.

(201)287-1600
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