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RESUMEN

Se estudian con microscopia electrénica de barrido la morfologia y la ultramicrofébrica de talcos pulverizados y de
preparados comerciales de “polvos de talco”, con el objeto de caracterizarlos para su aplicacién Farmacéutica y
Cosmética. Se encuentran particulas pequefias, particulas grandes, agregados y agregados en “bolsa”, con fabricas
laminares concéntricas y planares, laminares en dominios y fabricas de agregados. Estas morfologias se adquieren
con €l proceso de molienda, como consecuencia de la estructura cristalina y de las propiedades fisicas (como dureza
y exfoliacion) del talco. Se consideran id6neas para el uso tépico porque favorecen la aplicacion sobre la piel y
permiten la adsorcion de exudados debido a la porosidad y frecuencia de intersticios.

PALABRAS CLAVE: Talco. Morfologia. SEM. Uso topico.

ABSTRACT

The authors studied with SEM the morphology and ultramicrofabric of powdered talcs and commercial talcum powders
in order to characterise them for pharmaceutical and cosmetic use. Small and large particles, aggregates and aggregates
in “pockets’ were found, with concentric and laminar and planar fabric, laminar fabric in domains and aggregate
fabric. These morphologies were acquired during the grinding process, as a consequence of talc crystal structure and
other physical properties (such as hardness and cleavage). These morphologies are appropriate for topical use since they
favour the talc distribution on the skin and allow the absorption of exudates due to the porosity and frequent interstitial
spaces in the talc.

KEY WORDS: Talc. Morphology. SEM. Topical use.

INTRODUCCION

Las propiedades fisicas de los polvos utiliza-
dos en Farmacia son tan importantes como las
guimicast. Tamafo de particula 'y superficie es-
pecifica tienen consecuencias biofarmacelticas
y tecnolégicas, como son lafacilidad de mezcla-
do y la dispersabilidad? La morfologia o habito

INTRODUCTION

The physical properties of the powder used in
pharmacy are equally as important as the chemi-
cal onest. Particle size and specific surface area
have biopharmaceutical and technological con-
sequences, such as ease with which it can be
mixed and its dispersability?. Morphology or
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cristalino (propiedad fisica) influye en la elabo-
racion de suspensiones, facilidad de disolucion y
comportamiento frente a la compresiéon en la
elaboracion de comprimidos®. Las particulas de
forma alargada son las de mayor compresibili-
dad*. Las de tipo laminar, con mayor recupera-
cion y energias elésticas, presentan una menor
deformacion pléstica durante la compresién que
en €l caso de los cristales poliédricos’.

En tecnologia, la morfologia se entiende como
laforma que adquiere la materia cuando se divide
finamente, en funcién de su estructura y de los
procesos de cambio que induce dicha formé®.

La ultramicrofabrica se define como la orga-
nizacion de la muestra en términos de disposi-
cion espacial de las particulas constituyentes (te-
niendo en cuenta su forma, tamafio y frecuencia),
considerada desde un punto de vista configura-
cional, funcional y genético y a escala ultrami-
croscopica (100/1000-10000X) (adaptado de’). Este
caracter ilustra la evolucion de las particulas de
talco durante la molienda y las caracteristicas
intrinsecas de las muestras.

Para uso en Farmacia los polvos de talco deben
cumplir requisitos quimicos, fisico-quimicos,
mineral6gicos y de Farmacopeas®®, pero hasta €l
presente no se habian tratado los aspectos mor-
foldgicos, sobre todo para el caso de los exci-
pientes. EI Microcopio Electrénico de Barrido
(SEM) es una herramienta fundamental para es-
tudiar la morfologia de particulas de muy peque-
fio tamafio; permite una vision tridimensional,
que puede ser identificativa; sin embargo, tam-
poco hay muchos precedentes del empleo del SEM
en Farmacia

El talco tiene de formula ideal: Mg, (OH),
Si, 0,(SiO, = 62.50%; MgO = 31.70%; H.,O =
4.80%), clase silicatos, subclase filosilicatos,
estructura laminar tipo 2:1, grupo pirofilita-tal-
co, cargalaminar cero y por tanto, las |aminas se
unen entre si por fuerzas residuales de Van der
Waals'®. Es un mineral rico en magnesio, ligado
a rocas magnesianas (rocas ultramaficas y dolo-
mias siliceas metamorfizadas) que se origina por
metamorfismo o metasomatismo de este tipo de
rocast**?, De simetria monoclinica, grupo pun-
tual 2/m; son infrecuentes |os macrocristales; suele
presentar aspecto pétreo, compacto, macizo, o
en masas exfoliables. Para uso industrial y en
Farmacia requiere diversos tratamientos como:
lavado, purificacion y pulverizacion, hasta la
obtencion de polvos de un tamafio de particula
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crystalline habit (physical property) bears an
influence in the production of suspensions, the
ease with which it may be dissolved and its
behaviour in processes of compression for the
manufacture of tablets. Elongated particles have
the greatest compressibility*. Laminar types, having
greater recovery and elastic energies, are less
prone to plastic deformation during compression
than polyhedron crystals.

In technology, the morphology is understood
as the shape that the material acquires when it is
finely divided, in accordance with its structure
and the processes of change that induces such a
formatior?.

The ultramicrofabric is defined as the organi-
sation of the sample in terms of spacial arrange-
ment of constituent particles (taking into account
its form size and frequency), as considered from
a configurational, functional and genetic point
of view, on an ultramicroscopic scale (100/1000-
10000X) (adapted from’). This character illus-
trates the evolution of the talc particles during
the grinding and the intrinsic characteristics of
the samples.

For pharmaceutical use, talcum powders should
satisfy chemical, physicochemical, mineralogi-
cal, and pharmacopoeia®® requirements. Howe-
ver, at present, morphological aspects, above all
in the case of excipients, have not been dealt
with. The Scanning Electron Microscope (SEM),
is a fundamental tool for the study of very small
particles that allow a tridementional observation
and the possibility of identifying particles. Howe-
ver, few precedents of its use in pharmacy exist.

Talcs possess the ideal formula: Mg, (OH),
Si, 0,,(Si0, = 62.50%; MgO = 31.70%; H,O =
4.80%), silicate types, phyllosilicate sub-types,
layer type 2:1, pyrophillite-talc group, zero layer
load and therefore, the layers bind with each other
as a consequence of Van de Waals'° residual forces.
It is a mineral rich in magnesium, bonded to
magnesium rocks (metamorphosed silicous do-
lomite) that originate through metamorphism or
metasomatism of these types of rocks''2,. mo-
noclinic symmetry specific group 2/m macrocrys-
tals are infrequent. In appearance, it is a stone-
like compact solid or is apparent in cleaved masses.
For industrial and pharmaceutical use, several
treatments are required such as. washing, purifi-
cation and pulverisation until a powder of a particle
size between 0.1 and 10um, the limits for this
type of product, is obtained. The crystalline struc-
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entre 0.1y 10 um, que son los limites para este
tipo de productos*®®. La estructura cristalina y
composicién quimica condicionan en el talco una
dureza muy baja (1 en la escala de Mohs), exfo-
liacion perfecta segun 00l y poder lubricante.
Pulverizado, presenta poder adsorbente, adherente,
protector y una alta inercia quimica'*. Estas pro-
piedades determinan sus aplicaciones en Farma-
ciay en Cosmética, como excipiente de compri-
midos y de formas farmacéuticas de aplicacion
topica’®. El objetivo de este trabajo es estudiar
algunos aspectos de la forma de las particulas de
talco pulverizado para uso industrial y farma-
céutico y de preparados comerciales en forma de
polvos de talco (constituidos por talco y diver-
sos aditivos) Tales aspectos son: formay tama-
fio de las particulas, apilamiento y exfoliacion.
Otro objetivo, ha sido la determinacién de la
ultramicrofébrica de muestras seleccionadas por
Su pureza en talco o por la presencia considera-
ble de minerales impurificantes, de los que se
analiza también la morfologia.

MATERIAL Y METODOS

Se estudian 12 muestras de polvos de talco
procedentes de los cinco Continentes, clasifica-
das en: a) formulaciones de uso dermatol égico y
cosmético, con base de talco y aditivos diversos,
de venta en comercios y Farmaciasy b) muestras
proporcionadas por yacimientos o compariias co-
mercializadoras, para uso en Farmaciay Cosmé-
tica. (Caracteres generales en tablas | y 11)®

El estudio morfolégico se ha realizado en el
Servicio de Microscopia Electronica de Barrido
de la Facultad de Farmacia, con un microscopio
electronico de barrido Hitachi-S-510, resolucion
garantizada de 70 A, rango de magnificacion 20-
150.000, voltaje de aceleracion 2-25KV, sistema
de reduccion de tres lentes y objetivo de apertu-
rade lente fijade 0.1 y 0.3 mm de diametro. El
sistema de registro es fotografico (35mm). Las
muestras han sido directamente espolvoreadas
sobre un papel adhesivo de doble cara; una parte
se reserva para la observacion y la otra se adhie-
re a portamuestras, asegurando la adherencia con
pegamento de plata coloidal. Previamente a la
observacion, la superficie de la muestra ha sido
metalizada con oro (50 a 100 A de espesor) en
dos orientaciones diferente®, en un metalizador
de vacio Semprep-2 Sputter Coaters.

ture and chemical composition determine pro-
perties of very low hardness, (1 on the Mohs
scale), perfect cleavage according to 001 and
lubricating power. In a pulverised state, it pos-
sess adsorbent, adherent and protective proper-
ties as well as chemical inertia. These properties
determine its applications in pharmacy and cos-
metics, as an excipient in tablets and in pharma-
ceutical formulas for topical use®. The objective
of this work is to study some of the aspects of
the shape of the pulverised talc industrial and
pharmaceutical use and of comercial preparatio-
ns in the form of talcum powders (made up of
talc and various additives). Such aspects are..
shape and size of the particles, stacking and clea-
vage. Another objective, has been to determine
the ultramicrofabric of samples selected for talc
purity or for the considerable presence of non-
purifying minerals whose morphology is also
analysed.

MATERIALS AND METHODS

Twelve samples of talcum powder from five
continents were studied and classified into: a)
formulations of atalc base and various additives
for dermatological and cosmetic use, sold in
chemists and on general retail, and b) samples
obtained from natural deposits or retailing com-
panies for cosmetic and pharmaceutical use.
(General characters in tables | & I1)8

The morphological study was carried out with
the aid of the Scanning Electron Microscope at
the Faculty of Pharmacy, with a Hitachi-s-510
Scanning Electron Microscope, with a guaran-
teed resolution of 70 A, a magnification range of
20-150.000, acceleration voltage 2-25KV, athree
lens reduction system and fixed aperture lens of
0.1 and 0.3 mmin diameter. Therecording system
is photographic(35mm). The samples were
sprinkled directly over double sided adhesive
paper, one part reserved for observation and the
other attached to the sample holder, assuring
adherence with colloidal silver glue. Prior to
observation, the surface of the sample was me-
talized with gold (50 to 100 A of thickness) in
two different orientations® in a vacuum metali-
zer semprep-2 sputter coaters.
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TABLA |.- Caracteristicas generales de las muestras.

MUESTRA PROCEDENCIA

ETIQUETADO

COMPOSICION DECLARADA EN EL ENVASE

T2-3* Italia
T9-3* Andorra
T14-2* Francia
rrector del pH, perfume
T13-8* Reino Unido
T6-2*%* Chile
T6-3%* Chile
T4-6** Australia
T4-13** U.SA
T4-14** U.S.A
T7-2%* Colombia
T4-10** Espafia
V-6** Espafia

Para bebés, adsorbente y desodorante
Adherente, protector y desodorante

Para bebés, adsorbente, lubrificante

Polvos de talco

Cascade,25. HG 5

Yellowstone. 200mesh

Sienafil 200. 200mesh

Talco

Talco micronizado,estearato magnesio,
ac.hexa2-4dienoico,alantoina, acidificante
tamponado, perfume hipoal ergénico.

Talco, levilitalanolina, esencia de lavanda co-

Talco

*:"Polvos de talco” comerciales de venta en farmacias y perfumerias.**: Muestras de yacimientos para uso industrial
y farmacéutico

TABLE 1. General Characteristics of the Samples.

SAMPLE  ORIGIN LABELLING COMPOSITION STATED IN CONTAINER

T2-3* Italy For babies, absorbent and deodorant  Talc

TO-3* Andorra Adherent, protective and deodorant Micronized talc, magnesium stearate, hexa-2,4-
dienoic acid, allantoin, buffered acidifier,
hypoallergenic scent.

T14-2* France For babies, absorbent, lubricating Talc, lanolin, lavender scent, pH corrector,
perfume

T13-8* United Kingdom  Talcum powder Talc

T6-2** Chile - -

T6-3%* Chile - -

T4-6** Australia Cascade,25. HG 5 -

T4-13** U.SA. - -

T4-14** U.SA. Yellowstone. 200mesh -

T7-2*%* Colombia - -

T4-10** Spain Sienafil 200. 200mesh -

V-6** Spain - -

*:Commercial “Talcum powder” on sale in pharmacies and drugstores .**: Site samples for industrial and pharmaceu-

tical use.
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TABLA 11.- Caracteristicas granulométricas y mineralogicas de las muestras.
MUESTRA ARCILLA LIMO ARENA PUREZA MIN. IMPURIFICANTES
T2-3 n.d. n.d. n.d. (++) Clorita, mica, calcita, cuarzo, dolomita
T9-3 10.0 60.8 29.2 +) Clorita, calcita mica, dolomita, FeldNa
T14-2 51 75.3 19.6 (+) Clorita, tr. de mica, de Feld K, de interestratificados
T13-8 n.d. n.d. n.d. (+++) Tr. de mica, de cuarzo, de FeldK, de calcita
T6-2* 4.2 58.3 375 (+) Clorita, mica, cuarzo, magnesita, dolomita, feld.Na,
tr de anfiboles**
T6-3* 41 66.6 30.3 +) Cloritamica,magnesita, Feld.Na, cuarzo, dolomita
T4-6* 14.5 82.9 25 (+++) Tr. de cuarzo, de FeldK, de FeldNa, de calcita, de dolomita
T4-13* 4.0 52.1 43.9 (+) Clorita, cuarzo, tr de FeldNa, de magnesita, de dolomita
T4-14* 13.6 51.5 34.9 (+++) Tr. de interestratificados
T7-2* 84 62.9 28.7 (+) Clorita, calcita, anfibol, dolomita, tr. de interestratificados
T4-10* 3.9 50.2 54.9 +) Clorita, mica, tr. de cuarzo, de calcita,
de interestratificados
V-6* 5.0 5.7 39.3 (+++) FeldNa, tr. de dolomita, de calcita, de interestratificados

Granulometria: % en peso de arcilla(<2um), limo (2-20um) y arena (>20um). Pureza en talco (DRX): (+++) muy puro;
(++) medianamente puro; (+) poco puro. *Analizado en fraccién arcilla. ** Detectados mediante SEM y microandlisis. Tr.:
trazas; Feld.Na: feldespato sédico. Feld.K: feldespato potésico; n.d.: no determinado.

TABLE II.- Granulometric and mineralogical characteristics of samples.
SAMPLE CLAY SILT SAND PURITY MIN. NON-PURIFYING SUBSTANCES
T2-3 n.d. n.d. n.d. (++) Chlorite, mica, calcite, quartz, dolomite
T9-3 10.0 60.8 29.2 (+) Chlorite, calcite, mica, dolomite, Na Feld
T14-2 51 75.3 19.6 (+) Chlorite, tr. of mica, of K Feld, of interstratified
T13-8 n.d. n.d. n.d. (+++) Tr. of mica, of quartz, of K Feld, of calcite
T6-2* 4.2 58.3 375 +) Chlorite, mica, quartz, magnesite, dolomite, Na Feld, traces

of amphiboles**

T6-3% 4.1 66.6 30.3 (+) Chlorite, mica, magnesite, NA Feld, quartz, dolomite
T4-6* 14.5 82.9 25 (+++) Tr. of quartz, of K Feld, of Na Feld, of calcite, of dolomite
T4-13* 4.0 52.1 43.9 (+) Chlorite, quartz, traces of Na Feld, of magnesite, of dolomite
T4-14* 13.6 51.5 34.9 (+++) Traces of interstratified
T7-2* 8.4 62.9 28.7 (+) Chlorite, calcite, amphibole, dolomite, traces of interstratified
T4-10* 3.9 50.2 54.9 (+) Chlorite, mica, traces of quartz, of calcite, of interstratified
V-6* 5.0 5.7 39.3 (+++) Na Feld, traces of dolomite, of calcite, of interstratified

Granulometry: in clay weight (<2um), mud (2-20pum) and sand (>20um). Talc purity (DRX): (+++) high purity; (++)
medium purity; (+) low purity. *Analysing in clay fraction. ** Detected through SEM and microanalysis. Tr.: traces,
Feld.Na: sodium feldspar Feld K: potasium feldspar; n.d.: not determined.

RESULTADOS Y DISCUSION
1. Morfologia del mineral talco
1.1. Forma y tamafio de las particulas

Las morfologias de las particulas de talco las
hemos clasificado en:

Particulas peguefias con cierta unidad estruc-
tural, aungque pueden estar en proceso de exfolia-
ciéon. Lamolienda, genera estas particul as de hébitos
laminares, heterométricas (tamafios entre 5 y 15
pm), irregulares, muchas de ellas ligeramente alar-
gadas y con tendencia a curvarse (Fig.1 a).

RESULTS AND DISCUSSION
1. Morphology of Mineral Talc
1.1. Shape and size of particles

The morphology of the talc particles have been
classified into:

Small particles that although having a certain
structural unity, may be in the process of cleava-
ge. Grinding generates particles of laminar ha-
bit, heterometric (of sizes between 5 and 15um)
many of which are slightly elongated and have a
tendency to curve (fig 1 a).
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Particulas grandes de tamafio entre 20 y 50
pum, estén en proceso de pérdida de unidad fisi-
ca, por labagjadurezay la exfoliacion segin 00l.
Presentan un muestrario de morfologias que pueden
ilustrarse en las siguientes figuras: 1 b, 1cy 1
d. La Fig.1c recoge €l proceso de formacién de
los agregados en “bolsa’. La Fig. 1d podria con-
siderase como un gjemplo intermedio entre gran
particula y agregado.

Agregados de particulas constituidos por par-
ticulas grandes y pequefias, desordenadas, de
aspecto poroso 0 masivo. Las particulas se en-
cuentran asociadas (agregadas) en unidades mor-
foldgicas compuestas (Figs.2a, 2b, 2c y 2d) Al-
gunos hechos destacables son que e agregado
de la Fig.2a posiblemente se origina por evolu-
cién de una gran particula durante el proceso de
molienda. En la Fig.2b no se descarta que inter-
namente pueda ser un agregado en “bolsa”

Agregados en “ bolsa” compuestos por |ami-
nas grandes, delgadas que en lamolienda se frag-
mentan facilmente debido a la exfoliacion per-
fecta segun 00l, la escasa dureza y la poca
consistencia. Por su elasticidad, se curvan y en-
vuelven a particulas mas pequefias.( Fig. 3ay b).

GAMIZ E, SORIANO M, DELGADO G, PARRAGA J, DELGADO R.

Large particles of a sizes between 20 and 50mm
are in the process of loosing physical unity due
to low hardness and cleavage according to 001.
They present a collection of samples of morpho-
logies that can be illustrated in the following
figures: 1b, 1c and 1d. Fig 1c reflects the for-
mation process of the aggregates in “pockets’.
fig. 1d could be considered as an intermediate
example between large particles and aggregates.

Particle aggregates made up of disorganized
large and small particles of porous or masive
appearance. The particles are encountered in
associated formations (aggregates) in units of
morphological compounds. (figs 2a, 2c, and 2d).
One outstanding observation is that the aggrega-
te in fig. 2a comes into being through the evo-
lution of a large particle during the grinding
process. In fig. 2b the possiblity that internaly,
a “pocket” aggregate exists, cannot be ruled out.

“Pocket” aggregates made up of large thin
laminates, that during the grinding process are
easily fragmented, due to perfect cleavage ac-
cording to 001, low hardness and little consis-
tency. Due to its elasticity, small particles are
curved and enveloped. fig. 3a & b)

FIGURA 1. @ Fot. 0002. TV-6. Particulas individuales, laminares, de pequefio tamafio (5 a 15um), poco curvadas y
subredondeadas. Fabrica laminar en dominios. b) Fot. 0017. T13-8. Particula grande (20 a 50um). Hemipseudoesférica,
subredondeada, curvada, en proceso de exfoliacion. Fébrica laminar concéntrica. c) Fot. 6272. T13-8. Particula grande.
Pseudopoliédrica, subredondeada, poco curvada, con gran integridad estructural. d) Fot. 0027. TV-6. Caso mixto entre

particula grande y agregado.

FIGURE 3 a & b) phot. 0002. TV-6. Individual particles, laminates small in size (5 to 15um), little curving and sub-
rounded. Laminar fabrics in domains. b) Phot. 0017. T13-8. Large particle (20 to 50um). Hemipseudospherical,
subrounded, curved, in the process of cleavage. Concentric laminar fabric. ¢) Phot. 6272. T13-8. Large particle.

Pseudopolyhedral, sub-rounded, slight curvature, with high degree of structural unity. d) Phot. 0027. TV-6. Mixed
example between large and aggregated particles.
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1.2. Ultramicrofébrica:

Ha sido considerada parcialmente al tratar la
forma de las particulas, la presencia de agrega-
dos y su génesis (proceso de molienda). No
obstante, aqui se trataran especificamente los
aspectos configuracionales.

Fabricas laminares concéntricas y planares
Configuradas por ldminas o capas subredondea-
das, de pequefio tamafio de particula'y con pre-
dominio de uniones cara-cara entre las particu-
las (Fig.1b y 1d). La forma redondeada y
pseudoesférica de los agregados, por molienda
(Fig. 2c y 2d), alcanza no so6lo a la configura-
cion externa sino también a curvamiento de las
l&minas y a desarrollo de una fébrica interna en
dominios laminares, organizacién concéntrica, muy
anisotropica y con tendencia a desescamarse,
comparable a la estructura de una cebolla. Si €
efecto del curvamiento es poco manifiesto, la
fébrica sera laminar-plana, como sucede en al-
gunas particulas grandes (Fig. 1c).

Fabricas laminares en dominios Los domi-
nios laminares individualizados corresponden a
una mayor evolucion, por reduccién de tamafio
debida a la molienda, y en ellos son frecuentes
las laminas individualizadas curvadas, desfleca-
das, abiertas, junto a dominios de mayores di-
mensiones, con forma mas paralelepipédica. En
la Fig.1a, ya comentada, constituida por particu-
las pegueiias se aprecian también algunas unio-
nes entre particulas tipo cara-cara y borde-cara.

Fabricas de agregados Intermedias entre las
fébricas anteriores. Asi, los agregados en “bol-
sa’, mezclan lafabricalaminar concéntrica o planar

1.2. Ultramicrofabric:

Ultramicrofabric has been partially conside-
red in the study of the shape of the particles, the
presence of the aggregates and their genesis (grin-
ding process). However, configurational aspects
will be specifically dealt with here.

Concentric and flat laminated fabrics consis-
ting of laminates or sub-rounded layers of small
particle size and a predominance of face to face
links between particles (fig 1b and 1d). The
rounded and pseudospherical shape of the aggre-
gates through grinding (fig. 2c & 2d) extends
not only to the external configuration but also to
the curvature of the laminates and to the develo-
pment of the internal fabric in the laminar do-
mains, concentric organisation, marked anisotro-
pism and a tendency to flake off. This structure
is comparable to that of onion. Where the curva-
ture isless manifest, the fabric will present a flat
laminate formation, as occurs in the case of lar-
ge particles. (fig 1c

Domains of laminar fabrics. The individuali-
zed laminar domains present a greater evolution
due to areduction in size caused by the grinding
process. In such domains, curved individualized
laminates are encountered, which are frayed and
open, being found together with domains of greater
dimensions, in parallelopipedic formation. In fig
13, as aready mentioned, whilst made up of small
particles, some face to face and edge to face
bindings among particles may be observed.

Aggregated fabrics are intermediate fabrics
with regard to those previously mentioned. The
“pocket” aggregates, mix the concentric laminar
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(envoltura externd) y en dominios (interior) (Fig.3a

y 3b).
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or planar fabric(external covering) and in do-
mains (interior) (fig 3a and 3b).

FIGURA 2. TV-6. a) Fot. 6229. Agregado de particulas, poroso y desordenado. Tamafio entre 50 y 70um. Fabrica de
agregados con uniones cara-cara y cara-borde. b) Fot. 6230. Agregado cuasiesférico y redondeado, con tamafio de
=100um. Con pocas particulas en proceso de exfoliacion. Fébrica de agregados. ¢ y d) Fot. 0005 y 0021. Agregados
redondeados, menos compactos que Fot. 6230 y de menores dimensiones.

FIGURE 3 a & b) phot. 6229. Aggregates of particles, porous and disorganised. Size between 50 & 70um. Aggregates

of fabrics with face to face and face to edge bindings. b) Phot. 6230. Quasisherical and rounded aggregates, with size

of =100pum. Few particles in the process of cleavage. Aggregate fabric. ¢ & d) phot. 0005 & 0021. Rounded aggrega-
tes, less compact than Phot. 6230 and smaller in dimension.

Los agregados desordenados (Fig 2a) tienen
una fébrica también basada en las anteriores, con
matices diferenciadores. El tipo basico es la f&
brica laminar en dominios, de particulas peque-
fias (frecuentemente <15um) gque se agregan en
unidades mayores (>50um de didmetro), poro-
sas, con muchas uniones cara-borde.
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The disorganized aggregates (fig 2a) possess
a fabric that is also based on previous cases but
present slight differences. Laminar fabrics in
domains are the basic types with small particles
(frequently <15um) that are aggregated within
larger entities, porous, with many face to edge
bindings.
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FIGURA 3. ay b) Fot. 0024 y 0030. TV-6. Agregados en “bolsa” de 50 mm de tamafio. La Fot. 0024 muestra un
agregado més poroso que la Fot. 0030. ¢) Fot. 0008. T14-2. Particulas laminares de clorita (impurificante muy abun-
dante en la muestra, tabla 1), menos curvadas y més gruesas que el talco. d) Fot. 6270. T7-2. Particula fibrilar de
anfibol (impurificante) (>250mm de longitud y relacion de dimensiones <1/10). Destacan en ella las exfoliaciones
prismaéticas.

FIGURE 3 a & b) phot. 0024 & 0030. TV-6 Aggregates in pockets, 50mm in size. Phot 0024 shows a more porous
aggregate than the phot. 0030. c) Phot. 0008. T14-2. Laminar particles of chlorite ( Non-purifying and very abundant
in the sample, table Il) less curvature and thicker than talc. d) Phot. 6270. T7-2 Fibril particle of amphibole (non-
purifying) (>250mm in length and relationship of dimensions <1/10). Prismatic cleavage in clear evidence.

L

2. Morfologia de los Minerales impurificantes

Estos minerales distintos a talco han sido
detectados mediante DRX (tabla Il). El estudio
morfol6gico los identifica por sus hébitos carac-
teristicos.

Cloritas: Silicatos, subclase filosilicatos, tipo
2:1, carga variable y formulas diversas. Como
ejemplo se expone la férmula de la clorita, para
media celdilla unidad, del talco T4-10: (Si,,,
Al (Mg, Al )0, (OH)2 La clorita tiene

2. Morphology of Non-purifying Minerals

These minerals that present differences with
talc have been detected with DRX (table I1) The
morphological study identifies them by means
of their behavioural characteristics.

Chlorites: silicates, phyllosilicate sub-types,
type 2:1, variable loads and varying formulas.
As an example, the formula of chlorite is exhi-
bited for the half cell entity of talc T4-10: (Si,,
Al (Mg, , Al O (OH)S2. The chlorite has
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enlaces entre las laminas 2:1, mas fuertes; la
interlAmina es una capa octaédrica y €l enlace
|amina—interlamina es por puentes de hidrégeno.
En €l talco, sin interldmina, las fuerzas de unién
entre |&minas son residuales’. Estas diferencias
con el talco suponen: cristales de formas mas
planas, menos curvadas y |aminas exfoliadas mas
gruesas (Fig.3c). Los tamafios oscilan entre 20 y
60 mm. A veces aparecen morfologias interme-
dias entre talco y clorita debidas a la presencia
de interlaminaciones.
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bonds between the laminates 2:1 stronger; the
interlaminate is a octahedron layer and the lami-
nar-interlaminar bonds are hydrogen bridges. In
talc, without interlaminates, the bonding forces
between laminates are residual. These differen-
ces with talc mean: crystals with flatter shapes,
less curvature and thicker cleaved laminates (Fig
3c). Sizes oscillate between 20 and 60mm. So-
metimes intermediate morphol ogies between talc
and chlorite appear due to the presence of inter-
laminations.

FIGURA 4. a) Fot. 6205. T6-2. Particula fibrilar de anfibol (impurificante), >50um de longitud (relacién de dimensio-
nes <1/10), en campo de particulas individuales de talco. b) Fot. 6275. T2-3. Particula de carbonato (impurificante). c)
Fot. 6231. TV-6. Grano de cuarzo de 70-100mm de tamafio (impurificante). Las caracteristicas superficiales son las
propias de este mineral.

FIGURE 3 a & b) Phot. 6205. T6-2 fibrilar particle of anphibole (non-purifying), <1/10, in individual particle fields of
talc. b) Phot. 6275. T2-3 particle of carbonate (non-purifying). c) Phot. 6231. Tv-6. Quartz grain of 70-100mm in size
(non-purifying) The superficial characteristics are typical of this mineral.
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Anfiboles: Silicatos, subclase inosilicatos,
cadena doble. Las especies minerales se identi-
fican por €l tipo y proporcion de cationes en la
formula; la tremolita, que aparece a veces en €l
talco, es: CaMg,Si,O,,(OH),*. Por la gran toxi-
cidad de las fibras minerales (destacan las que
pertenecen a grupo de los anfiboles y a grupo
de las serpentinas) interesa detectar la presencia
de estos minerales, aungue se encuentren en
pequefia cantidad®®. Una ventaja que aporta €l
SEM es la observacion directa de las fibras y la
determinacion de las relaciones dimensionales
(criterio de toxicidad segin ). En las Figs.3d y
4a, se observan particulas de habito fibroso y
con unarelacion de dimensiones ancho/largo <1/
10, calificables de fibras y por tanto potencial-
mente cancerigenas. Son fibras de anfibol como
se ha podido comprobar con DRX (tabla I1).

Carbonatos: Calcita (CaCQO,), dolomita (Ca
Mg(CQ,),) y magnesita (MgCQ,), en cantidades
variables, con tamarios entre 20 y 60 mm. La
geometriatrigonal y exfoliacion romboédrica son
caracteristicas (Fig.4b).

Cuarzo: Silicato, subclase tectosilicatos, gru-
po del cuarzo, formula SIO,. En SEM, se dife-
rencian por €l caracter masivo, la fractura con-
coide, la superficie exenta de alteraciones, etc.
Destacan algunos huecos que son figuras de
corrosion trigonales heredadas de la roca (Fig.4c).
Estas particulas no son deseables para el uso topico
por presentar: aristas agudas, dureza elevada (7
en la escala de Mohs) y un tamario (de 40 a 100
pm) mayor incluso que el de los carbonatos.

CONCLUSIONES

Las morfologias y la ultramicrofafrica del mi-
neral talco observadas en este trabajo son: parti-
culas pequefias y grandes, agregados de particulas
y en “bolsa’, fabricas laminares concéntricas y
planares, fabricas laminares en dominios y fabri-
cas de agregados; todas debidas al proceso de
molienda. Esta morfologia se adquiere por: la
estructura laminar, la escasa dureza y la exfolia-
cion perfecta segun 00I.

Las morfologias detectadas se consideran como
idéneas para €l uso topico farmacéutico por las
siguientes razones:

Amphiboles Silicates, inosilicate sub-classes,
double chain. The mineral species are identified
by their type and cation proportion in the formu-
la; tremolite, which sometimes appears in talc,
is: Ca,Mg_Si,O,,(OH)," . due to the high toxici-
ty of mineral fibres ( the most outstanding of
which belong to the amphibole and serpentine
groups), it would be of interest to detect the
presence of these minerals, even though they are
encountered in small quantities. One of the ad-
vantages of SEM is that the fibres may be obser-
ved directly and the dimensional relationships
determined (Toxicity criteria according to ). In
figs 3d and 4a, particles of fibrous habit may be
observed together with a relation of dimensions
width/length <1/10, classifiable as fibres and
therefore, potentially cancerous. Anphibol fibres
are present according to DRX checks (table I1).

Carbonates: Calcite (CaCO,), dolomite (Ca
Mg(CO,),) y magnesite (MgCO,), in varying
guantities with sizes of between 20 and 60 mm.
Characteristic trigonal geometry and rhombohe-
dral cleavage.

Quartz: Silicate, tectosilicate subclass, quartz
group, formula SiO, In SEM, they are differen-
tiated by their massive character, conchoidal frac-
ture, surfaces without alterations, etc. Some ho-
[lows stand out that are trigonal corrosion figures
inherited from the rock (fig.4c) These particles
are not desirable for topical use for presenting:
sharp edges, high hardness (7 on the Mohs sca-
le) and a size (of 40 to 100 um) even greater
than that of the carbonates.

CONCLUSIONS

The morphologies and the ultramicrofabric of
the talc mineral that were observed in this work
are. large and small particles, aggregates of
particles and aggregates in “pockets’, concentric
and planar laminar fabrics, laminar fabrics in
domains and aggregates of fabrics; all of which
occur owing to the grinding process. This mor-
phology is acquired due to: laminar structure,
low hardness and perfect cleavage according to
001.

The morphologies detected were considered
as ideal for topical pharmaceutical use for the
following reasons:
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1. La morfologia laminar y en menor medida
la pseudoesférica (ambas subredondeadas) favo-
recen la aplicacion sobre la piel.

2. La exfoliacion, el desorden de los domi-
nios laminares, la porosidad, y en suma la labi-
lidad de |as uniones entre |aminas debida la exfo-
liacion perfecta segun el plano (00l) del mineral
talco explica el poder lubricante de este mate-
rial. Asi absorbera la energia de los movimien-
tos corporales mediante las exfoliaciones. Tam-
bién por estas causas la aplicacion topica supondra
una reduccion del tamafio de la particulay cam-
bio de forma desde los agregados hasta final-
mente, laminas individualizadas. Aplicado sobre
la piel, el polvo quedarda como un enlosado o
cobertura de ldminas de talco de unas 3-10 pm.

3. Las fébricas detectadas constatan que el
material estudiado tiene una superficie especifi-
ca relativamente importante; por la abundancia
de intersticios, irregularidades, planos, etc. De
esta forma el poder adsorbente y absorbente de
principios activos y humores corporales queda
garantizado. Se justifica el uso como excipiente
(vehiculo) y refrescante cutaneo.

4.- A las propiedades para €l uso topico,
ya sefialadas, habria que afadir la baja dureza
del talco y su inercia quimica que lo hacen no
irritativo para la piel.
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1. The laminar morphology and to a lesser
extent the pseudospherical laminates (both su-
brounded) are favourable for application on the
skin.

2. The cleavage, the disorganisation of the
laminar domains, the porosity, and in short the
lability of the bindings between laminates due to
perfect cleavage according to plane (001) of the
mineral talc, explain the lubricative power of this
material. The energy of corporal movements will
thus be absorbed by means of cleavage effects.
Furthermore, due to these causes its topical appli-
cation will result in a reduction in particle size
and a change in shape from aggregates to fina-
Ily, individual laminates. Once applied on the
skin, the powder will remain as a ‘tiled’ cove-
ring of talc laminates with a thickness of 3-10um.

3. The fabrics detected verify that the studied
material has a relatively important specific sur-
face: due to the abundance of interstitial spaces,
irregularities, planes, etc. Consequently, the power
of adsorption and absorption of bodily smells of
the active ingredients is guaranteed. Its use as an
excipient (vehicle) and skin refresher is justi-
fied.

4. To the previously mentioned properties for
topical use, the low hardness of the talc and its
chemical inertia should be added, making it a
non-irritant for the skin.
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