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P A C K A G I N G
a b r a c  P e r f u m e s  f o r  A e r o s o l s  a r e  a s  
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s i d e r e d .  T e s t e d  p e r f u m e s  a r e  a v a i l a b l e  

f o r  t h e  e n t i r e  f i e l d  o f  a e r o s o l  p r o d u c t s :  

h a i r  l a c q u e r s  . .  a i r  f r e s h e n e r s  . .  i n s e c t i 

c i d e s  . .  f r a g r a n c e s  f o r  c o s m e t i c s  a n d  

m e n ’ s  t o i l e t r i e s .

A. BOAKE, ROBERTS & CO. LIMITED  
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S ecrets? Yes. Formulas are secret! These secrets led to the development 
of special scents with world-wide success. Haarmann + Reimer, therefore, 
keeps the formulas developed for their customers under lock and key. If 
you ask us to create a unique composition for you, the formula will be 
protected, and held exclusively for you.

Haarmann + Reimer GmbH, Holzminden/Germany
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MOISTURIZERS
amerchol® — sterol extracts. 
Amerchols such as L-101, CAB, C, H-9 and BL are a family of hypoallergenic lanolin derived products designed to provide a wide range of moisturizing and other valuable effects. Amerchol L-101, for example, is a superb emulsifier, emollient, stabilizer, and a powerful free sterol depressant of interfacial tension. 
AMERLATE® P — isopropyl lano- late. Emollient ester of lanolin fatty acids. A particularly effective conditioner, lubricant 
and softener. Functions as a moisturizer by holding water to the skin in emulsified form. Melts at body temperature to form a nongreasy protective film.
SOLUBILIZERS
Solulan®—ethoxylated derivatives. Water soluble, yet emollient! Solubilizers of great general utility. Impart excellent plasticizing, lubricating, conditioning and pigment wetting qualities at low concentration.
SOFTENER
ACETULAN® — acetylated la no- lin alcohols. Nonoily hydro- phobic liquid emollient. Softens and lubricates, leaving a persistent velvety afterfeel that is truly remarkable.

EMOLLIENT
MODULAN® — acetylated lanolin.+ Skin protective emollient with decided advantages over lanolin. Hypoallergenic, almost odorless, nontacky. oil soluble, and hydrophobic. Excellent for emulsions, soaps, baby oils, and brilliantines.
ENRICHERS
ViscoLAN® — dewaxed lanolin. Supplies all the natural benefits of lanolin in intensified, convenient liquid form. Oil soluble, low odor and color. 
WAXOLAN®—lanolin wax fraction. Adds gloss and grooming effects. Stabilizes emulsions. Increases melting point, viscosity and consistency. 
cholesterol USP—pure white and practically odorless. Suitable for the most exacting uses in pharmaceuticals and cosmetics.
UNSATURATES
POLYLAN® — essential polyun
saturate. Liquid wax ester. Combines the natural benefits of linoleic acid with the softening, protective, and conditioning properties of lanolin’s most active components.
&ICILAN®— lanolin ricinoleates. Provide valuable new skin oriented properties. Unusual combinations of selected lanolin alcohol and castor oil components designed especially for lipsticks.

ANSWERS
waiting for problems
Amerchol' lanolin derivatives have been developed for specific 
functional effects in formulations, and we have these shelves 
of finished, tested preparations which may be the answer to 
your formulation problem.
If the answer to your particular problem isn’t here, we are 
prepared to put our extensive experience in formulating with 
Amerchol lanolin derivatives and other cosmetic raw materials 
to work for you. There is no cost or obligation for this con
fidential service.

m e r c h o l

T ech n ica l data and sam ples ava ilab le  
fro m  D . F .  A n ste a d  L td . ,  e xc lu s ive  
sa le s agen ts in the U n ited  K ingdom .

A M E R I C A N  C H O L E S T E R O L  P R O D U C T S ,  I N C .  
A m e r c h o l  P a r k  • E d i s o n ,  N e w  J e r s e y

i i i

fU.S. & foreign patents



raw materials for

P R E P A R A T I O N  
O F  C O R L I N G  
S O L U T I O N S
Ammonium Thiolactate 
5 0 %
O p a le sce n t Base R. P.

P R E P A R A T I O N  
O F  C R E A M S ,  
M A K E-U P S , ETC.
I s o p r o p y l  L a u r a t e
- Isopropyl Palmitate - 
G ly co l M o no stearate  
Glyceryl Monostearate
- Iso p ro p y l S te a ra te  - 
Is o p r o p y l M y r is ta te  
I s o p r o p y l  A d i p a t e  
Fatty acid esters on request 
O n c t u r o n e  
S t e a r o n e  c.

P R E P A R A T I O N
O F
D E P I L A T O R I E S
Stro n tiu m  Thiolactate 
special for depilatories. 
As well as raw materials 
for Perfumery & Speciality 
bases

SOCIÉTÉ DES USINES CHIMIQUES

PARIS/FRANCE
Telex : RHOOIA-PARIS 20 923

Sole Importers for U. K. : 
Messrs. WILSON 6 MANSFIELD LTD. 
48 Gresham Street, LONDON E.C.2. 

tel : MONarch 0781



A N Y  
R E S E M B L A N C E  
T O  T H E  
O R I G I N A L  
I S  D E F I N I T E L Y  
I N T E N T I O N A L !

Once you could stand and admire this glorious bronze of Aphrodite only 
in the precincts of the British Museum. Today you may well come across  
heranywhere! Modern plaster casttechniqueshaveenabledmantomake

perfect facsimiles of many of 
the Greek and Roman antiqui
ties, even imitate the subtle 

colouring created by the passage of time. In the field of 
perfumery, Bush have long been masters in re-creating 
fragrances which are amazingly true to those created by 

Nature herself. Such skill is the result of pains
taking research and experiment—backed by over 
a century's experience. Today, the authority 

which we command In the 
realm of aromatics Is acknow
ledged by customers far and 

wide. No wonder that Bush 
is the ally of so many of the 
finest creative perfumers.

P e r f u m e r y  B a s e s  • E s s e n t i a l  O i l s  • I s o l a t e s
W.J. Bush & Co. Ltd-Ash Grove, Hackney, London-Tel: CLIssold 1234-Member of the Albright & Wilson Group of Companies
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Food and Cosmetics 
Toxicology
Editor : L. Golberg 
Assistant Editor : A. J. Cohen

This outstanding journal, published for the British Industrial 
Biological Research Association, will be of great value and 
interest to those scientists who need to be fully informed 
of the current trends in food and cosmetics toxicology.
The subject is discussed under the following headings :

Research Section : contains original research articles that 
will keep toxicologists and other scientists abreast of the 
most recent advances in the field.
Review Section : provides information on papers dealing 
with the biochemical, pharmacological, toxicological, 
medical and veterinary aspects of the subject.
Information Section : divided into the following 
sub-headings— Legislation : deals with world changes in 
legislation relating to food additives and contaminants, 
cosmetic and toilet preparations, etc.
Articles of General Interest :—discussions of more general 
topics and of papers appearing in other journals reflecting 
progress and opinion in toxicology.
Toxicology : Abstracts and Comments :—These are more 
than mere digests of papers published throughout the 
world ; they are invariably more lengthy than orthodox 
abstracts, containing all the salient facts to be found in the 
original article plus the comments of the Editor and his 
colleagues.
Summary of Toxicological Data
Letters to the Editor Book Reviews Forthcoming Papers

Bi-Monthly
Write now for Specimen Copy and details o f subscription rates
PERGAMON PRESS
Headington Hill Hall, Oxford, England
44-01 21st Street, Long Island City, New York I 1101, U.S.A.
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s ?
ragrance o i  ou tsta n d in g  beau ty  adds the d istin ctive  ch aracter- 
the in d iv id u a lity —  th at can  brin g  success to  a p er fu m e  o r
c o s m e t ic . . .  o r  a co m p le te  lin e !

G iv a u d a n ’s d em on stra ted  creative  sh ill, its u n u su a l variety  o f  
fragran t m aterials, its w orld -w id e  a ffilia tion s an d  its m arh et 
h n o w -h o w  are all c o -o rd in a ted  to  bring y o u  fragrances o f  
u n iqu e  new  beau ty  an d  o r ig in a lity —  m a d e -to -m ea su re  fo r  
y o u r  success.

j u .

WHYTELEAFE • SURREY • PHONE : UPPER WARLINGHAM 2241



S IN C E  1768 the House of Chins  
has dedicated itself to the Fifth 
Sense. In the development of 
Essential Oils, Floral Absolutes, 
Chemical Isolates, Synthetic 
Chemicals, and all those 
creations and specialties which 

combine industrial aromatics with 
natural products and produce 

fragrance, the House of Chiris has 
a cherished history. Today Chiris 

maintains laboratories headed 
by experienced chemists who have 

available to them not only the 
accumulated knowledge of generations 

of Chiris perfumers and chemists, but 
also the research facilities of five modern 

laboratories located in Grasse and Paris, 
London, Sao Paulo (Brazil), and New York  

City. Whether Essential Oils, Isolates, or 
combinations thereof are used as fragrance 

constituents by the perfumery, soap, cosmetics or 
allied industries, we are happy to be consulted.

Replica of perfume bottle esed in the year 176S

eC
■r

AM TO IN E CHIRIS ltd.
B R I D G E  H O U S E ,
T A D W O R T H ,  S U R R E Y
GRASSE • PARIS • NEW YORK ■ SAO PAULO
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S c h i m m e l

I n t e r n a t i o n a l

L i m i t e d
Stirling Road, Slough, Bucks. 
Slough 26864
Cables: Coschimmel Slough-Bucks

This company is a wholly owned subsidiary of

S ch im m e l & Co. Inc., 
N e w  Y o rk Essential Oils and Aromatic Chemicals 

Perfume Compounds for all purposes



from their new, pat 
S 0 3 SULPHONATION Pi 

NOW ON STREAM

Write to Marchon for
full information on their
biodegradable products

excellent performance 
NOW AVAILABLE 
IN BULK QUANTITY

BIODEGRADABLE DETERGENTS? NATURALLY MARCHON !

QTIarchori )
M A R C H O N  P R O D U C T S  L I M I T E D  • W H I T E H A V E N  ■ E N G L A N D  ■ M E M B E R  O F  T H E  A L B R I G H T  &  W IL S O N  C H E M I C A L  G R O U P

X I



A Vital New 
Pergamon Publication

A d van ces  in B io lo g y  of S k in
Volume 6—Aging
Proceedings of the Symposium held at the University of Oregon 
Medical School, 1964
Edited by W . M ontagna, University of Oregon Medical School

The progressive deterioration of his skin is one of the most direct 
indices of man's age. Changes occur at all levels in the skin, 
from the physicochemical properties of the connective tissue to 
the population density and the function of the adnexa. In 
spite of extensive and diversified studies, progress in our 
understanding of aging skin has been slow. This book brings 
together some of the varied disciplines which have been used in 
the study of aging phenomena, and covers morphology, 
biochemistry and physiology.

C ontents:
Morphology of the aging skin: the cutaneous appendages;
Effects of aging on the papillary body of the hair follicles and on 
the eccrine sweat glands; Age changes in the human melanocyte 
system; Nerve changes in aging skin; The effects of aging on 
the receptor organs of the human dermis; The anatomy of 
the human scalp; The effect of aging on the activity of the 
sebaceous gland in man; The effect of age on human eccrine 
sweating; Effect of aging on human dermis. Studies of thermal 
shrinkage and tension; Percutaneous absorption in aged skin; 
The effect of topical steroids on the aged human axilla; 
Alterations in human dermal fibrous connective tissue with age 
and chronic sun damage; Human cutaneous acid mucopoly
saccharides: the effects of age and chronic sun damage; 
Temporal changes in collagen—aging or essential maturation?; 
Biophysical aspects of aging in connective tissue; The chemistry 
of elastin and its relationship to structure; Structure and 
metabolism of skin polysaccharides.
A pp rox . 300 pages/A u tum n 1965 
A p p rox . 100s./Approx. $15.00.

Offered for sale in the bookshops of

Robert Maxwell & Co. Ltd.
4/5 Fitzroy Square, London W1; Waynflete Building, Oxford;
2/3 Teviot Place, Edinburgh 1; 2/3 Richmond Street, Glasgow C 1;
44-01 21st Street, Long Island City, New York 11101; 24 rue des 
Ecoles, Paris Ve; Kaiserstrasse 75, Frankfurt-am-Main; and all 
other reputable bookshops throughout the world.

— — — -



M A Y  & B AK ER  L T D  • D A G E N H A M  • ESSEX
Tel: DOM inion 3060 Ext: 355

* trade mark 
xiii

‘Veritone’*, with its rich, sweet odour, is unique 
in its versatility and persistence, and in its ability 
to exalt and enhance other fragrances. In the 
creation of distinctive compounds for cosmetics, 
perfumes, soaps and aerosols, ‘Veritone’ can be 
used with flair and with confidence.

M&BBRAND
PRODUCTS

A A  6 47



We have done a lot of work on thin 
emulsions, and developed good basic 
formulations for oil-in-water and water- 
in-oil types.
Write for details and samples of recom
mended emulsifiers.

^  London New York 
V l  U U d  Milan Düsseldorf

Croda Ltd 
Cowick Hall 
Snaith Goole 
Yorkshire 
Tel Snaith 277
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S e n d  f o r  y o u r  c o p y  o f  o u r  n e w  c a t a l o g u e  G U ID E  FOR THE PERFUMER t o - d a y

Sole selling agent fo r the United Kingdom and Eire

P . T .  P e t l e y  &  C o .  L t d .

9 St. Cross Street, London, E.C.I
T e lep h o n e  : H O L b o rn  4771 76 NINTH AVE., NEW YORK, N.Y. 10011

f o r  c r e a t i v e  p e r f u m e r y



Derived from Lanolin, Sebase is new and 
unique—a complete cosmetic preparation in 
anhydrous form giving not merely a single 
cream but a whole series ranging from water-thin 
lotions to firm creams simply by varying the 
water content. As a further great advantage 
Sebase is spontaneously emulsifiable in hot 
water and requires no melting or homogenising 
equipment for the production of stable emul

sions. By virtue of its Lanolin derivatives 
Sebase is highly emollient on the skin yet non- 
sticky and extremely versatile in application. 
Please write or phone for a new booklet and 
sample giving full information and many proved 
formulae including foundation creams, hand 
and dry skin creams, cleansing lotions, com
plexion milks, sports creams, hair conditioning 
preparations, etc.

W ESTBROOK LANOLIN COMPANY
Subsidiary of Woolcombers Limited. HEAD OFFICE: DAISY BANK. 
DUCKWORTH LANE, BRADFORD, ENGLAND Telephone: Bradford 42244. 
Telegrams: Lanolin, Bradford, Telex: 51371 Also at VERVIERS, BELGIUM
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Come and see Europe’s newest and finest

PERFUMERY CENTRE

If y o u  are a u ser o f  p er fu m ery  m aterials, w e  Invite y o u  
m o s t  co rd ia lly  to  w rite  and  tell us w h e n  it w o u ld  b e  
c o n v e n ie n t  fo r  y o u  to  s e e  ro u n d  ou r fin e  n e w  fa c to r y  
w h ic h  is n o w  in full p r o d u c t io n  in th e b e a u t i fu lc o u n t y  
o f  Kent. W e  h a v e  o n e  o f  th e  w o r ld 's  la rgest an d  m o s t  
m o d e rn  p er fu m ery  m a n u fa ctu r in g  plan ts. It is p la n n ed  
an d  e q u ip p e d  to  p r o d u c e  an e v e r - le n g th e n in g  list o f  
c o m p o u n d s  in large q u a n tities  u n d e r  r ig o r o u s  qu a lity  
co n tro l. Its s ta ff has e n v ia b le  e x p e r ie n c e  o f  e v e ry  a s 
p e c t  o f  p er fu m ery  crea tion  an d  m a n u fa ctu re  a n d  ca n  
o ffe r  h igh  q u a lity  se rv ice  on  a truly in tern ation a l s ca le . 
But d o  c o m e  an d  s e e  fo r  y ou rse lf.

P R O P R IE T A R Y  
P E R F U M E S LTD
International Perfum ery Centre 
ASHFORD • KENT • ENGLAND
ASHFORD (KENT) 2181 TELEX 89129 A/B
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A n  i m p o r t a n t  

P e r g a m o n  P r e s s  B o o k

K e r a t in  a n d  K e r a t in i z a t i o n  
A n  E s s a y  i n  M o l e c u l a r  B i o l o g y

W inner o f the L iterature Award o f the A m erican S o c ie ty  of Cosm etic Chem ists

by E H Mercer, Head of Electron Microscopy Unit, The John Curtin School of Medical 
Research, The Australian National University, Canberra
Gives an account of the biological function and properties of keratinized tissues in 
terms of their molecular and macromolecular structure as revealed by recent electron 
microscopy and X-ray diffraction work. The fine structure of the cells of the germinal 
layer of the epidermis, which gives rise to the keratinizing system, is described in detail. 
The various steps in the synthesis of fibrous proteins in these cells are discussed in 
molecular terms followed by an account of the biochemical and structural changes 
involved in keratinization. Special attention is paid to the role of cellular adhesion both 
during the early phases of growth and differentiation and during keratinization. 
C ontents in c lu d e :
Keratin and Molecular Biology — Macromolecules and biology; Types of fibrous proteins 
and their classification; The differentiation of surface organelles; The phylogeny of 
keratinization.
The Keratinized Tissues —  The epidermal family of cells; The specialized appendages; 
Other possibly keratinized structures.
Differentiation and Protein Synthesis —  The cytology of keratinizing cells; The synthesis 
of protein in epidermal systems; The supermolecular organization of fibrous tissues 
(tertiary structure).
The Growth of Epidermal Structures —  The epidermis as a growing organ; Patterns of hair 
growth and control; Allometric growth.
Molecular and Macromolecular Structure —  The elastic properties and the structure of 
hair; Current crystallographic analysis; The non-crystalline fraction; Feather keratin.
The Keratinization Process —  The hard keratins; Soft keratinization; The hair cuticle; 
Keratinized cysts and epidermal tumours; Pigmentation.
"The treatment throughout is at a high level and concentrates on recent developments, 
modern views and techniques. Extensive references are given. Printing and illustrations are 
excellent and the book can be recommended to all who are interested in molecular biology, 
the study of natural high polymers, or the fundamental aspects of structure and reactivity 
which form the basis of the technologies concerned with fibrous proteins.” —
Science Progress
“ The scope of the book is very wide and includes not merely an account of the physical and 
chemical properties and molecular organization of the various keratins, but also describes 
the cells and tissues that form them, the process that leads to keratinization and the 
structure of keratinized products such as hair, nails and feathers. This well-produced mono
graph will occupy a prominent position in the expanding group of books which provide a 
scientific basis for studying skin diseases. It deserves a place in every medical library." — 
Transactions of the St John's Hospital 
316 pages, 70s (S12.00)

Offered fo r sale by Robert M axw ell and C om pany L im ited 
In te rna tiona l, u n ive rs ity  and industria l bookse lle rs 
W aynfle te  B u ild ing , 1-8 S t C lem ents, O xford
Pergamon Press books are distributed in the Western Hemisphere and the Philippines 
by The Macmillan Company, 60 Fifth Avenue, New York 11, NY
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(T H a rc h o n )
A  M I N E S &  D E R I V A T I V E S  N O W  A V A I L A B L E  I N  B U L K  Q U A N T I T I E S

E M P I G E N S
The  new Marchon  plant for the production of a wide range of amines & derivatives for a variety 
of applications is now on stream.

Technical information and leaflets on Empigens are freely available on request.

Qllarchon )
MARCHON PRODUCTS LIMITED • WHITEHAVEN ENGLAND • MEMBER OF THE ALBRIGHT i  WILSON CHEMICAL GROUP
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for B a c t e r i c i d e s  . .

Morpan
Q u a t e r n a r ie s . M o r p a n  C H S A  (C e tr im id e  B .P .)  M o rp a n  B .B .

(B e n z a lk o n iu m  B r o m id e  B .P .)

Collone
Q u a t e r n a r y  S e l f - e m u l s i f y i n g  W a x . C o l l o n e  Q .A .  (C e tr im id e

E m u ls ify in g  W a x — B .P .C .)

Amphionic and Ambitene
A m p h o t e r i c s  a n d  B e t a in e s .  S y n e r g is t s  f o r  Q u a te rn a ry  a n d  P h e n o 

lic  D is in fe c t a n t s .

Texofor
Io d in e  S o lu b i l i s in g  A g e n t .  T e x o f o r  IS  & ISU  f o r  l o d o p h o r

M a n u fa c tu r e .

Exonics
B a c t e r ic id a l  S c r u b  B a s e s .  E x o n ic  O P 2  f o r  S u r g ic a l  S c r u b  F o r m u la 

t io n .

GLOVERS (CHEMICALS) LTD.
W O R T L E Y  L O W  M IL L S ,
W H IT E H A L L  R O A D , L E E D S  12
Tel. 63-7847/8/9. Grams. “ G lokem , Leeds”

XX



T e m p o r a r y  B i n d i n g  C a s e s

For the convenience of Members who keep their current 
numbers of the J o u r n a l , the Society has arranged for a supply of 
special binding cases to be made available.

The cases, as illustrated, are of durable green leather cloth 
with stiff covers, and suitably inscribed in gold-blocked lettering 
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The cosmetics industry — which has been influenced as much as any industry by the 
scientific advances of the past fifty years— has developed particularly rapidly during 
the last fifteen years.

This important handbook provides an up-to-date account of scientific principles 
and their application to the production of cosmetics. It correlates the formulation 
of cosmetics with the fundamental chemistry, physics and biology involved. 
Contributions on the skin, the hair and the teeth reflect the growing realisation of 
the importance of the body surface to which perfumes and cosmetics are applied. 
Other sections deal with the chemistry of the raw materials of the industry; micro
biology as applied to cosmetic science; general technology and unit processes — an 
aspect not usually treated in other works; and the formulation, production and 
packaging of perfumes, cosmetics and toilet preparations. Finally some of the 
most important products are considered.
Contents include:
Skin physiology as a basis for cosmetic practice, F  J  E b lin g— Structure and proper
ties of hair and related materials, J  W  B ell and C S  W h ew ell— Physiology of the 
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perspirant lotions, L  P T o n y — Hair products; shampoos, hair dressings, hair 
colorants, permanent waving, T P M cL aughlin  — Shaving soaps and creams, T M  
N o o n e  — Perfume formulation and product perfuming, D  E  B u tterfie ld— Antiseptics 
and germicides in toilet preparations, D  L  W edderburn  — Testing and evaluation of 
cosmetics, 5 J Bush — General packaging and package testing, E  K  C la rk e  — Pres
surized packs (Aerosols), A H erzk a . 568 pages, £5 ($14.00)
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the intensive and specialized nature of certain aspects of the work carried out by 
chemists engaged in the cosmetic industry, and also demonstrates the variety of 
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Contents include:
Colour measurement, A N  D erbysh ire  — The mechanisms of allergic contact sensi
tization, C  D C a ln a n  — Methods of assessing the efficiency of tooth-cleaning products, 
B  R W  P insent — The removal of radioisotope contamination from surfaces, D  G 
S teven son  — Standard laboratory shampooing technique, G E  N ew .
288 pages, 84s ($12.50)

Offered for sale by

R o b e r t  M a x w e l l  a n d  C o m p a n y  L i m i t e d
In ternation a l, university  a id  industrial b o o k se ller s  
Waynflcte Building, 1-8 St Clements, Oxford

xxiii



Z I M M E R M A N N

C H A S .  Z I M M E R M A N N  &  C O .  L T D .
D EGA W ORKS, W ALM G ATE RO AD , PER1VALE, M IDDX. 
Phone: Perivale 9121 (4 lines). Grams: Acidolan, Greenford, Middx.

xxiv



T H E  ( P U R S U I T  O F

The pursuit of excellence is expensive —  

IFF plans to spend on research and 

development for fragrances and flavours 

alone, between 40 and 50 million dollars 

in the next decade.

INTERNATIONAL FLAVOURS & FRAGRANCES I.F.F. (Great Britain) LTD

C ro w n  R o a d , S o u th b u ry  R o a d , E nfield , M id d le s e x . T e l: H O W ard  5 3 3 1 -5
Creators and Manufacturers of Flavours. Fragrances and Aromatic Chemicals
ARGENTINA AUSTRIA BELGIUM BRAZIL CANADA FRANCE GERMANY GREAT BRITAIN ITALY 
JAPAN MEXICO NETHERLANDS NORWAY SOUTH AFRICA SWEDEN SWITZERLAND USA



C r e a t o r s  a n d  M a n u f a c t u r e r s  o f  F l a v o u r s ,  F r a g r a n c e s  a n d  A r o m a t i c  C h e m i c a l s

ARGENTINA AUSTRIA BELGIUM BRAZIL CANADA FRANCE GERMANY GREAT BRITAIN ITALY JAPAN MEXICO NETHERLANDS NORWAY SOUTH AFRICA SWEDEN SWITZERLAND USA



S Y N O P S E S  F O R  C A R D  I N D E X E S
The following synopses can be cut out and mounted on 5 ' x  3" index cards for 

reference without mutilating the pages of the Journal.

A method for predicting rheological changes in emulsion products when aged:
P. Sh e r m a n . Journal o f  the S o ciety  o f  C osm etic C hem ists 16 591-606 (1965)
Synopsis—The relationship between viscosity at a given rate of shear and 
mean globule size is the same for both freshly prepared and aged pseudo
plastic emulsions. Consequently the fall in viscosity when an emulsion 
is aged, due to globule coalescence, can be established from viscosity 
curves constructed for fresh emulsions of the same composition but with 
variable mean globule size. The only restriction is that the limits of size 
distribution should not change too drastically during ageing. The rate 
constant governing the increase in mean globule size can be determined 
from simple tests extending over a few days. This enables one to predict 
what the globule size will be at any future time. In turn the corresponding 
viscosity can be derived from the viscosity-mean globule size curves. 
Experimental and theoretical data show good agreement, thus eliminating 
the necessity to resort to accelerated ageing techniques of questionable 
value.

Application of attenuated total reflectance IR spectroscopy to toilet articles 
and household products, 1. Qualitative analysis: N. A. P u t t n a m , S. L ee 
and B . H. B a x t e r .
Journal o f  the S o ciety  o f  C osm etic C hem ists 16 607-615 (1965)
Synopsis—The application of IR spectroscopy to the identification o f 
components in toilet articles and household products using a special 
reflection technique, i.e. Attenuated Total Reflectance, is described. This 
technique, which is essentially independent of sample thickness, permits 
spectra to be obtained from bulk samples which are equivalent to those 
obtained by transmission through thin films. Such a procedure over
comes the experimental difficulties encountered when attempting to study 
these types of products by transmission spectroscopy.

Examples are quoted of the application of ATR, without any prior 
sample preparation, to soap-detergent combination bars, toothpastes,, 
washing-up products, all-purpose cleaners, shampoos and bubble baths..

The influence of lanolin derivatives on dispersed systems, 1. The dispersion' 
of pigments in nonaqueous liquids: L. I. C o n r a d , H. F. M a so  and Sh ir l e y
A. D eR a g o n .
Journal o f  the S o ciety  o f  C osm etic C hem ists 16 617-636 (1965)
Synopsis—The dispersing activity of several lanolin derivatives is studied 
by means of modified wet and flow point procedures which are described 
in detail. Sedimentation tests and microscopic examination are used as 
supplementary aids. These procedures reveal significant pigment wetting 
and deflocculating activity for lanolin derivatives when used as additives. 
The wet and flow point measurements provide quantitative data which 
can be used to determine efficient additive/pigment ratios for each system 
studied.

Because of the specific action of the wetting additives no single lanolin 
derivative can be recommended for all pigment/vehicle systems, but an 
ideal dispersing aid might utilize a combination of these surface active 
materials.
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A method for predicting rheological 
changes in emulsion products when

Presented at the S ym p o siu m  on “ E m u lsio n s ’ ’ , organized by the S ociety  o f  

C osm etic Chem ists o f  Great B rita in  at H arrogate, Y ork s, on 31st M a rch  1965 .

S y n op s is— The relationship between viscosity at a given rate of shear and mean globule 
size is the same for both  freshly prepared and aged pseudoplastic emulsions. Consequently 
the fall in viscosity when an emulsion is aged, due to  globule coalescence, can be established 
from viscosity curves constructed for fresh emulsions o f the same com position but with 
variable mean globule size. The only restriction is that the limits of size distribution should 
not change too  drastically during ageing. The rate constant governing the increase in mean 
globule size can be determined from simple tests extending over a few days. This enables 
one to predict what the globule size will be at any future time. In turn the corresponding 
viscosity can be derived from the viscosity-mean globule size curves. Experimental and 
theoretical data show good agreement, thus eliminating the necessity to resort to  accelerated 
ageing techniques of questionable value.

The rheological properties of cosmetic emulsion products affect 
their practical performance. Following manufacture, several months may 
elapse before the cosmetic is used. Any changes in rheological properties 
during this storage period may impair their effectiveness. Consequently, 
to facilitate correct formulation, one must be able to predict rheological 
changes over long periods of time using a fairly simple and rapid procedure.

Hitherto, estimates of ageing behaviour have been based on accelerated 
ageing tests at elevated or reduced temperatures (1), stability to high 
speed centrifugation (1), and more recently on stability to ultracentrifuga
tion at about 40,000 rpm (2-6). These methods are applicable only to 
relatively unstable, low viscosity, emulsions in which the disperse phase

P. SHERMAN

I n t r o d u c t i o n

♦Unilever Research Laboratory, W elwyn, Herts.
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separates readily in bulk. The rate of separation is assumed to be a 
measure of stability. Unfortunately the conditions prevailing during 
accelerated testing are quite different from those to which the cosmetic 
is normally exposed during storage, so the results are of questionable 
value. Furthermore, the aforementioned tests provide information only 
about the final stages of coagulation.

Emulsion coagulation is a three-stage process. Initially, globules 
flocculate giving rise to aggregates which increase their size with time. 
Flocculation is a reversible process since the aggregates can be broken 
down, and the constituent globules redispersed, if adequate shearing forces 
are applied. Within the aggregates, globules are separated by a thin 
film of continuous phase. Before globules can coalesce this film must 
drain away. The rate of drainage depends on the nature of the electrical 
double layer, viscosity of the continuous phase, temperature, etc. The 
final stage in coagulation is globule coalescence. This is an irreversible 
process which leads to a progressive decrease in the interfacial area/' 
unit volume, and eventually to bulk separation of disperse phase. Both 
flocculation and coalescence influence rheological properties long before 
there is visible separation of the disperse phase.

This paper describes a method for predicting viscosity changes in 
emulsions during storage, provided globule coalescence is the only irre
versible structural change. It cannot be applied, as yet, to predict 
changes in emulsions which contain finely divided pigments and/or hydro
colloids which may swell as a consequence of liquid absorption. The 
method is based upon the fundamental relationship between viscosity 
and globule size.

P r i n c i p l e s  o f  M e t h o d  f o r  P r e d i c t i n g  V i s c o s i t y  C h a n g e s  
w h e n  E m u l s i o n s  a r e  a g e d

Most emulsions, apart from very dilute ones, exhibit pseudoplasticity 
if not plasticity, so that flow properties depend on the applied rate of 
shear. At high rates of shear, viscosity becomes independent of shear 
rate and reaches a steady value, but viscosity at low shear rate depends 
partially on the extent to which the shearing forces have disrupted the 
globule aggregates.

Globules are rarely of equal size, so size distribution is defined in terms 
of mean globule size (Dm). Nevertheless, the spread of sizes affects 
viscosity in addition to the effect exerted by Dm. Very little is known 
about the influence of the former factor. In general, the relative increase
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in viscosity (i?rel) rises as Dm decreases. The effect may not be very 
significant until Dm falls below 5/u when ??rel rises exponentially as Dm 
decreases further (7). Small variations in Dm within the range O-lji for 
emulsions of a given volume concentration disperse phase (<p) cause large 
changes in >?rel.

These observations provide a basis for calculating rheological changes 
in emulsions when they are aged. If size distribution does not broaden 
appreciably, the relationship between increasing Dm, due to coagulation, 
and decreasing relative viscosity at high shear rate (i^) should be the 
reverse of the relationship showing rising r j as Dm decreases (8). One 
might anticipate some discrepancy between the two relationships at low 
shear rate because aged emulsions will show a greater degree of flocculation 
and aggregation than freshly prepared emulsions.

V iscosity  at high rates o f  shear

The influence of Dm on rim is determined by preparing a few emulsions 
with different values of <p and Dm. Particle size can be varied when using 
a pressure homogenizer by altering the pressure reading. Alternatively, 
for a manually operated homogenizer the same effect is obtained by 
varying the number of passes through the homogenizer. The viscosities 
of the emulsions are then determined, using a suitable viscometer, at two 
or more preselected low and high rates of shear.

A plot of »joo against Dm for a given <p and constant high rate of shear 
establishes one of the relationships. Similar plots are made for the other 
values of <p.

Alternatively, the data can be interpreted in a more useful way. 
Hydrodynamic interference between globules, which is the principal factor 
influencing viscosity, is governed by their distance of separation. The 
mean distance between spherical globules (am) can be calculated from

=  D -  ~  l )  <«>

where <pmax is the maximum volume of disperse phase which can be in
corporated in the emulsion. Most emulsions have a ymax approximating 
to 74%. A plot of »joo against am provides a single curve covering all 
<P values, whereas ^  -  Dm plots are relevant to only one particular value 
of cp (7).

(pmix is reduced if the globules are distorted at high shear rate. In 
the extreme case, where the globules become prolate ellipsoids, ymax reduces



594 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

to 53%. Globule deformation depends on the viscosity ratio of the dis
perse and continuous phases, the interfacial tension between the two fluid 
phases, the applied rate of shear, Dm, and the physical properties of the 
emulsifier layer around the globules. At a shear rate of 1000 sec-1 globules 
smaller than 10/x do not usually distort to any significant extent.

Mean globule size can be calculated in several ways depending on 
which parameter influences the process studied. For viscosity work Dm 
represents the mean volume diameter.

D_ = 3 njd? +  n2d* +  n3d: n x d x

n, +  n .
(II)

n,, n„
1 l xx2 ' iX3

nx are the numbers of globules with diameters dx, d2,
d3 ----- dx.

Analysis of published viscosity data concerning well defined suspensions 
of solid particles in fluid media and emulsions, and our own data for 
emulsions (9) indicates that

log Vcc =  C 0.15 (HI)

where C is a constant which varies with Dm, and can be represented by
C =  0.036 (Dm)! (IV)

If equations (I), (III) and (IV) are combined one obtains the semi- 
quantitative relationship

0.036 Dm
log »7oo = ----------  — 0.15 (V)

V iscosity  at low rate o f  shear

Apart from the effect exerted by globule coalescence one has now to con
sider the influence of flocculation on the relative increase in viscosity at 
low rate of shear (??). Part of the continuous phase is immobilized within 
the aggregates of globules leading to an apparent increase in <p to ftp, where 
/  is a “swelling factor.” The precise value of /  depends not only on the 
nature of the flocculate, as influenced by the number of globules involved, 
magnitude of the electrical double layer, ageing time, etc., but also on the 
rate of shear.

In this respect w/o emulsions are studied more readily than o/w emul
sions. The electrical double layer is very diffuse in w/o emulsions.
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Globules flocculate very rapidly, so that the influence of aggregation on 
v shows up from the beginning of the ageing period. The configuration 
of the absorbed emulsifier molecules at the oil/water interface (steric 
hindrance) is primarily responsible for stability to globule coalescence (10).

The viscosity exhibited at low shear rate can be viewed as the con
sequence of hydrodynamic interference between globule aggregates con
taining immobilized continuous phase.

When estimating globule size by the usual microscopical techniques, 
the accuracy is limited by the resolving power of the microscope. Apart 
from globules which are undoubtedly present but cannot be seen, other 
globules are observed which are so small that their diameter cannot be 
measured accurately. The globules within this submicroscopic range, i.e. 
less than 0.5,«, form a negligible proportion of the total number of globules 
when Dm is greater than 10//. Alternatively, when Dm is less than 5// 
their numbers assume significance. These globules exert a pronounced 
influence on ??, and, as will be shown later, their rapid disappearance 
during the first three days ageing more than offsets any effect on ?? due 
to flocculation. Because of this, r) -  Dm curves for fresh emulsions can 
be utilized to predict the decrease in n as Dm increases, provided Dm is 
calculated not as shown in equation (II) but in a somewhat modified way. 
It is assumed that each emulsion is now a binary mixture of globules. 
One fraction covers the size range 0-0.5//, whilst the other fraction consists 
of globules larger than 0.5//. A mean volume diameter of 0.25// is assumed 
for the submicroscopic sized fraction, whilst the mean volume diameter 
of the larger size fraction is calculated as given in equation (II).

A reasonable assessment of the mean volume diameter for the whole 
system is given by the mean of the two values taking into account the 
percentage content of the two fractions.

Rate o f  globule coalescence

The relationships between globule size and viscosity having been 
established for both high and low shear rates, one has still to determine 
the rate at which Dm increases.

If coalescence proceeds independently of the number of globules per 
unit volume of emulsion then the rate of coalescence (K ) depends on the 
probability of rupture of the liquid film between flocculated globules (11), 
and on the rupture of hydrogen bonds between molecules in the adsorbed 
emulsifier layer.

Nt =  N0 exp (-Kt) (VI)
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where N 0 is the original number of globules per cc and N , is the number 
at any ageing time t.

In general,

so that,

N = 6  <p x  1 0 12

-  (DJ3
(VII)

In D t =  In D a +  Kt/3 (VIII)
Alternatively, D t can be calculated (12) from

. , 8 kT <p t
(D tf  =  ( D f  +  —  exp CE/RT)

n  1)
(IX)

where k is the Boltzmann constant, T  is the absolute temperature, E  is 
the activation energy required for coalescence, and rjo is the viscosity of 
the continuous phase.

When emulsions contain globules smaller than 0.5/; diameter K  in 
equation (VIII) and E in equation (IX) do not remain constant throughout 
the whole ageing period (13). For the first two or three days K  has a 
relatively high value, and E  has a low value, due to a correspondingly 
faster rate of coalescence. When the submicroscopic size globules have 
disappeared coalescence proceeds according to equations (VIII) and (IX). 
The processes which effect stability, e.g. film drainage, adsorption at the 
oil-water interface, are not governed by the usual laws when a globule has 
a high radius of curvature.

Ageing tests should be continued, therefore, until such time that the 
linearity of the ln.Dt -  t or (Z)t)3 -  t plots for the slower phase of coalescence 
are well established. This should not take more than about a week at 
the utmost. Values for K  or E  can then be calculated. These data taken 
in conjunction with the r ^  -  D m or r\ -  D m graphs, or equations (V) or (VI), 
enable one to calculate viscosity changes for extensive ageing periods.

R e su l ts

Water-in-liquid paraffin emulsions stabilized with sorbitan mono-oleate, 
and liquid paraffin-in-water emulsions stabilized with sorbitan mono- 
laurate, were studied over a wide range of <p values. The initial value of 
D m was varied by one to six passes through a hand operated valve homo- 
genizer. All viscosities were measured with a Haake "Rotovisko” visco
meter
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Using equations (VIII) and (IX), the values of C  and E  for slow phase- 
coalescence were calculated.

E  C

(k cal/mol) (sec-1 X 10-8)
O/w emulsions 6 -7  17.7
W/o emulsions 6 -7  31.9

F ig s . 1 and 2  show the rjoo -  am relationships for w/o and o/w emulsions, 
respectively. In both cases the data for freshly prepared and aged 
emulsions fall on the same curve. The curve for the o/w emulsions 
deviates from the exponential form at high values of <p due to the globules 
being somewhat distorted when closely packed. Taking these curves in 
conjunction with the quoted values for E  and C  it was possible to construct 
theoretical curves for the change in ncc with ageing time. F ig s . 3  and 4  

indicate that the theoretical predictions and the actual experimental data 
agree very satisfactorily (8).

Figure 3

Water-in-liquid paraffin emulsions— Comparison of experimental and theoretical changes
in 7J rel on aging

Studies at low shear rate have been confined to w/o emulsions in which 
the globules flocculated very rapidly. When D m was calculated by 
equation (II), which reduces to insignificance any effect due to very small
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globules, it was found that rj -  D m plots for fresh and aged emulsions did 
not coincide. For any D m selected, the fresh emulsion always had a 
higher ?? than the emulsion which reached this same D m after a period 
of ageing. Similarly, when emulsions reached a selected D m after different 
short ageing times the shorter time the emulsion had aged the higher its 
value of rj. These divergencies disappeared after longer ageing periods. 
Using the modified procedure for calculating D m good correlation was 
achieved at two different low rates of shear -  1.20 sec-1, and 10.77 sec-1 
between theoretical predictions and experimental data (F ig . 5).

T h e influence o f  flocculation on the rheological properties o f  an aged 

concentrated w /o  em ulsion

A w/o emulsion (<p =  47%) was aged for several days. Each day a 
sample was withdrawn, stirred for five min at 215.5 sec-1 at 21°C, and the 
rate of viscosity recovery at 1.33 sec-1 was then studied.

An appreciable breakdown of structure occurred at the higher shear 
rate. The freshly prepared emulsion gave a viscosity of 10.5 poise after 
shearing for 5 min at 215.5 sec-1. Subsequently the viscosity rose to 
139 poise at 1.33 sec-1 (F ig . 6). The latter value was reached in about 
30 sec with most of the recovery occurring with 10 sec of switching over 
to the low shear rate. Emulsions aged for 24-189 hr gave viscosities 
similar to that of the fresh emulsion after shearing for 5 min at 215.5 sec-1. 
Following structural recovery at 1.33 sec-1 large differences were apparent 
between fresh and aged emulsions. The longer the emulsion had been 
aged, the lower the final steady-state viscosity. The major drop in steady- 
state viscosity took place during the first 24-44 hr of ageing. This corre
sponds to the time taken by globules less than 0.5// diameter to disappear 
by coalescing with larger globules or between themselves.

From the data given in F ig . 6  one can calculate the apparent increase 
in <f due to flocculation. Mooney (14) interpreted thixotropic recovery 
from similar data using an empirical r}x  -  <p equation

It will be noted that equation 10 does not allow for the influence of 
globule size on r A more representative curve relating i ^  to <p can 
be derived by equation V. The apparent <p for any sample is obtained 
by referring the measured r, at 1.33 sec-1 to this curve and determining the

(X)



1

O') to JO 

§  §  §  

I S S  
§
p Q Qh* ^ ^£ ^ ̂ T x

I I

Q £

I?^ >
§ «
n
o  4, X
O ^ x St

ru
ct

ur
e 

re
co

ve
ry

 a
t 

1.
33

 s
ec

*1
 a

ft
er

 s
he

ar
in

g 
fo

r 
5 

m
in

 
at

 2
15

,4
6 

se
c-

1



R H E O L O G IC A L  C H A N G E S  I N  E M U L S I O N  P R O D U C T S  W H E N  A G E D  601

5 
m

in
 a

t 
21

5.
46

 s
ec

-1



corresponding <p. Accounting for the influence of D m in this way results 
in an apparent increase in <p at the steady state which is less than that 
suggested by equation X (F ig . 7).

(.Received : 17th D ecem ber 1964)
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D IS C U S S IO N

M r . M . J. T h o r n t o n : T h e paper im plies th a t the rheologica l properties are 
th o s e  o f  a  B ingham  p lastic a t  h igher shear rates, i.e. th e  v is co s ity  is independent 
o f  rate o f  shear a b ov e  a certa in  value. H av e  you  tr ied  to  fit the curves obta in ed  
t o  an y  pu blished  rheologica l equation  ?

T h e  L e c t u r e r : There are tw o  ty p es  o f  rh eologica l equation  th a t on e can  app ly , 
and I am  n o t quite sure w h ich  one y o u  are referring to . Y o u  h ave first o f  all the 
stress-rate o f  shear ty p e  o f  equation  w h ich  one can tr y  to  use. T h e oth er ty p e  
relates v iscos ity  to  the vo lu m e con centra tion  o f  disperse phase and  oth er com pon en ts  
o f  the em ulsion . A ll these equations suffer the disadvantage th a t the authors have 
app lied  th em  to  their ow n  d ata  b u t h ave v ery  rarely  tr ied  to  a p p ly  th em  to  a n y  
•other data. A s  soon  as y o u  tr y  to  d o  th is y ou  run in to  trouble.

W e  h ave n ot look ed  a t th e stress-rate o f  shear relationsh ip  because we were n ot 
stu dyin g th e p rob lem  as a b asic  rh eologica l one.

W e  h ave  tried  to  relate v isco s ity  to  vo lu m e con centration , etc ., and in a review  (15) 
we h ave discussed th is particu lar question  in  great detail. W h en  develop in g  equa
t io n s  o f  th is ty p e , the great ten d en cy  has been  to  tr y  and devise an equation  w hich  
is an extension  o f  th e original equ ation  o f  E instein , and peop le  ten d  to  forget the 
lim itations im posed  b y  E instein  on  th e ap p licab ility  o f  his equation . T h ey  h ave 
tried  to  in trod uce factors, apart from  th e  stra ightforw ard relationships betw een  the 
v iscos ity  and the vo lu m e con cen tra tion  o f  disperse phase, w hich  in essence are pow ers 
o f  the v o lu m e con centration . There is a w ide range o f  such  equations w hich  has 15

(15) J . P h a rm . P h a rm a col. 16 1 (1964).
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been published in the literature over many years. You will find that when you get 
on to the powers of the volume concentration the multiples involved vary from paper 
to paper. This, I think, is essentially due to the fact that people have ignored the 
effect of particle size. It is only in the past few years, in work such as that of 
Saunders of the Dow Chemical Company in the U.S.A., that the influence of particle 
size on viscosity has been clearly demonstrated. He worked with extremely dilute 
systems, but nevertheless showed that if you have very small particles, about 1 f i  
down to 1,000 A units, then even in the range where Einstein’s original equation is 
supposed to apply you are getting a particle size effect, and this must be taken into 
account. The only comfort I can give so far is the fact that equation (V), which 
we developed by analysing our own data and that of other people, does seem to apply 
to practically all viscosity data that we can find where the particle size is specified 
fairly accurately.

In addition, the question of particle size distribution has also to be considered. 
You can obtain the same mean particle size with different size distributions, and 
you can run into trouble because of this. What we have tried to do is to get a 
rough assessment of the effect due to the sub-microscopic size particles, because in 
any way that you work out your mean size, apart from using the simple arithmetical 
mean, you get involved in powers of the particle size. When you are dealing with 
sub-microscopic size droplets, once you start taking powers of their diameters they 
reduce to insignificance. For the moment the best that we can do is to get a rough 
assessment of the visible sub-microscopic size particles by assuming a mean diameter 
of 0.25 //, work out the mean size for the larger droplets in the normal way, and 
then take an arithmetical mean of the two values. By doing this we find that we 
can allow for the influence of these sub-microscopic size particles to a certain extent. 
This particle size effect has, in fact, been virtually ignored over the years, with the 
result that the interpretation applied to published literature is completely incorrect, 
because many of the effects which are supposedly present are due, in fact, to variation 
in particle size and nothing else.

M r . M . J. T h o r n t o n : The postulated instability of globules smaller than about
0.5/i is presumably the main reason for viscosity changes on ageing. What theoretical 
background is there for this idea and what influence has the amount and type of 
emulsifying agent on the stability of emulsions ?

T h e  L e c t u r e r : These droplets are responsible for viscosity changes only in the 
very initial stages of ageing; as I mentioned, they disappear fairly quickly, and you 
get quite sharp viscosity changes during this period. Subsequently the main factor 
is the coagulation of the larger size droplets.

The whole idea has been discussed in a recently published paper (13). A  viscous 
type emulsifying agent will increase the viscosity of the continuous phase and 
therefore decrease the rate at which the globules will come together. The actual 
coalescence, as distinct from flocculation which is only the first stage of coagulation, 
depends very much on whether your emulsifying agent forms a layer which is one 
or more molecule thick round the droplets. For instance, for a material such as 
protein it is very well established that you can get a layer which is many molecules 
thick around the droplets. W e have been able to alter the rate of coalescence of 
droplets in a dilute emulsion, such as an ice cream mix, containing 10 per cent fat- 
in-water stabilized by milk protein, by increasing the amount of the milk protein, 
because this layer of protein around the droplets then becomes progressively thicker.
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T ake th e  exam ple o f  w /o  em ulsions stabilized  b y  th e  n on ion ic em ulsify ing  agents 
S p a n  8 0  or  S p a n  8 5 . I t  is fa irly  certain  th at these em ulsifiers, irrespective o f  the 
con centration s used, form  a layer w hich  is o n ly  one m olecu le  th ick  around th e fa t 
droplets. T h erefore  y ou  can n ot a lter th e rate o f  coa lescen ce b y  ad justing  th e  am ou nt 
o f  em ulsifier. Y o u  m ay alter oth er processes such as floccu lation , b u t certa in ly  n ot 
th e rate o f  coa lescence on ce the droplets h ave floccu lated .

M r . M . J. T h o r n t o n : Is  D m a vo lu m e or w eight m ean particle  size? W h a t effect 
d id  six  passes through  a h and hom ogen izer h ave  on  th is  figure and h ow  w as it 
determ ined ? I t  can presu m ably  refer to  m ore than  one size d istribu tion  depend ing 
on  th e spread o f  g lobu le  sizes present. T h is does n o t seem  to  h ave been  taken  in to  
a ccou n t in  a n y  o f  the th eoretica l equations advanced .

T h e  L e c t u r e r  : T h is depends v ery  m u ch  on  th e v o lu m e con centra tion  o f  dispersed 
phase. In  v ery  h igh ly  con cen tra ted  system s y o u  w ill find a progressive decrease 
in  particle  size and a lso a narrow ing o f  th e size d istribu tion  w ith  repeated h om o
genization. I f  y ou  a p p ly  th is sam e techn iqu e to  a v e ry  d ilu te  system  y o u  get such  
efficient dispersion after th e first passage th rough  a  m an ually  operated  h om ogen izer 
th a t th e subsequen t passes w ill m ake v ery  little  difference. T h e effect depends v ery  
m u ch  on  th e vo lu m e con centra tion  o f  th e dispersed phase.

M r . R . L . St e p h e n s : D o  aged em ulsions return to  their original v is cos ity  if 
th e y  are reh om ogen ized ?

T h e  L e c t u r e r : Y ou can n ot re-em u lsify  these em ulsions on ce th ey  have broken  
dow n . I d o  n ot th ink  th is is due to  h yd roly sis  o f  th e em u lsify ing  agents; in th is 
particu lar ty p e  o f  system  y ou  seem to  get som e sort o f  solid  precip itate form ed 
at the in terface  fo llow in g  adsorp tion  o f  em ulsifier. O nce th is has been  disp laced 
from  th e in terface y ou  ca n n ot p u t it  b a ck  again. T h is also applies w ith  protein - 
stabilized  em ulsions. Y o u  get denatu ration  fo llow in g  adsorption  at th e in terface ; 
th erefore the protein  has changed its con d ition  and can n ot be  used again. Y o u  can 
o n ly  re-em ulsify  b y  in trod ucin g  som e m ore em ulsifying agent. I w ould  never recom 
m end m aking an em ulsion in th is w ay, because one has to  be  v ery  carefu l a b ou t the 
in itial stages o f  d ispersion  in preparing an em ulsion . Y ou  m ust add  o n ly  a few  
droplets a t a tim e o f  th e  m aterial w hich  is go in g  to  be  dispersed, and m ake sure 
th at th is disperses really  com p lete ly  b efore  add ing  an y  m ore rather than  bu lk  in tro 
duction . A  g ood  em ulsion  is n ever ob ta in ed  b y  add ing the liqu id  to  be  dispersed 
in  bulk.

M r . R . L . St e p h e n s : I s there in fact a "n o -m a n ’ s-lan d”  o f  in stab ility  o f  em ulsions 
betw een  gross particle  sizes o f  the order o f  0.5 /i and co llo id a l solutions o f  a m icellar 
nature ?

T h e  L e c t u r e r : A  lo t o f  change can  b e  goin g  on  in the system  w ith ou t any 
v isib le  change. T h is is the p o in t I am  try in g  to  m ake. P articu larly  w hen  sub- 
m icroscop ic or v ery  sm all particles are present, the actual size d istribution , and  the 
average size, m a y  appear to  u ndergo v ery  little  change -  w hereas in actual fa ct 
there has been  a substantial decrease in th e n um ber o f  droplets. Y o u  can , for 
instance, start o ff w ith  a system  con ta in in g  perhaps a m illion  or m ore droplets per 
cc  o f  em ulsion . A lth ou gh  y ou  get n o app arently  v is ib le  change in the em ulsion, 
th a t num ber m ight h ave dropped  b y  one o r  tw o  orders o f  m agnitude. T h e on ly  
instance I k n ow  where system s are fa irly  stable -  and references in published  literature
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have been based upon this -  are latex emulsions where the stabilizer is of a rather 
different type and ‘limited coalescence’ is reported. There is a small change during 
the first 24-48 hr, and after that very little further change. I suspect that this 
might also be due to the fact that the rate of disappearance of very small particles 
has not been studied in detail nor appreciated.

M r . H. E .  G a r r e t t : Mr. Stephens’s second question was settled by G .  S. Hartley 
in the late 1930's. In the micelles containing oils in solution you have a low vapour 
pressure of a solute. In an emulsion the vapour pressure of the solute, the larger 
particle sizes, is equal to the normal vapour pressure, but as the particle size of the 
emulsion decreases one gets an increased vapour pressure or solution pressure, as 
the case may be. Before you get down to the micelle region the vapour pressure 
becomes quite considerable, so that there is a region of sizes which cannot be attained 
with any degree of stability at all.

T h e  L e c t u r e r : I would like to add that certain work has been done in the 
U.S.A. on nonionic emulsifying agents which indicates that even in the micellar state 
they are not stable; in that case you get progressive breakdown of the micelles.

M r . C. P a r r y : Y o u  quote <pmax being approx. 74% . I would like to point out 
that this applies to rigid spheres of equal diameter. As you say it does have some 
effect. And later on you point out that you get deviations at high <p as in F ig s .  1 
and 2 . Has there been any attempt by any workers to apply correction factors to 
overcome this effect ?

T h e  L e c t u r e r : Nobody has studied this in any great detail. As you say, it 
does really apply to rigid spheres. Nevertheless, in all the systems that we have 
studied it was also applicable. I know that there is a lot of talk in the literature 
that one can make emulsions of 90 %  or more disperse phase, but personally I have 
never believed this. I have always suspected that these people have never looked 
at the structure of their emulsions once they have made them. W e have certainly 
found that with this type of system -  and we have studied this very carefully -  we 
can in fact, when doing it manually, introduce 85 to 90%  of disperse phase; but 
once you get above about 75%  to 76%  you are ending up with an emulsion made 
up of many phases. It is not a simple emulsion.

Very little work has been done on this to establish whether droplets are deform
able so they can in fact become ellipsoids. It is a very complex problem, and so 
far, apart from analyses of the effect on viscosity of using pure ellipsoidal systems, 
the actual effect of deforming spheres into ellipsoids has not been studied.

M r . J. G .  P i t t : I have been trying to relate these equations in a practical way 
to predicting the changes in viscosity, without the necessity of going through particle 
size counting. It seems to me that if this log D - t  graph does in fact flatten out, 
then equations (VIII) and (V) could be combined and give a very much simpler 
form in which the log of viscosity plotted against time would eventually flatten out 
and give a linear relationship which could be used to predict future viscosities, 
assuming this semiquantitative equation which you have here. Could you say if this 
is a feasible procedure?

T h e  L e c t u r e r  : One of the snags you are up against is the effect of the rate of 
shear. W e have only studied the effects at one or two rates of shear, but the rate 
of viscosity recovery is very much lower as you go down to rates of shear of about

3
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0.1-0.2 reciprocal sec. In actual fact one has to introduce a factor which includes 
the effect due to rate of shear on this process. That is why I personally, at the 
moment, would not be inclined to make too much use of the equations quoted here, 
but in actual fact, and in this way one can allow for any deformation of the particles, 
I would prefer to work out a viscosity-particle size relationship independently for 
each system one is studying. There is not enough information really to apply these 
equations with any degree of accuracy to one’s predictions.

M r . W . R .  W e b b : Would you please, perhaps, enlarge on the method of particle 
size analysis used in this work; perhaps you can comment on methods that can be 
used on particle size analysis of emulsions; and perhaps, too, could you comment 
on the use of the Coulter counter for this work?

T h e  L e c t u r e r : This is a very vexed problem. The method we used here was 
just a simple microscopic technique with very large magnifications, grouping the 
droplets into small increments of size of about 0.5 ¡x, a.s.o., calculating the number 
in each particular increment, and then, because volume effects were involved in 
viscosity, working out the average size as given in equation (II). W e are now 
inclined to think that possibly we can study the smaller size particles more accurately 
by getting onto light scattering techniques. This has been used in the past to a 
certain extent with solid polymer beads, but to the best of my knowledge very little 
work of this type has been done on deformable droplets which are dispersed in 
another liquid. The only other method I know of which has been used to any 
great extent is one developed by Dr. Goulden (National Institute for Research in 
Dairying), in which he used a Hilger absorptiometer in slightly modified form. In 
essence he initially developed a technique to measure the volume disperse phase 
of a system assuming standard particle size. He has now gone the other way 
round, taking a standard volume fraction, and tried to find the effect of turbidity 
on particle size. He found a relationship between turbidity, a fairly simple measure
ment, and particle size down to about 0.5 ¡x. The relationship was a linear one, 
and therefore by extrapolating the relationship backwards, he assumed that you 
could go down to still smaller particle sizes. He now claims that he can go down 
to about 0.2 ix, and that he has cross-checked this with measurements with the 
electron microscope. Unfortunately this technique gives you an average surface 
area diameter and nothing else. It gives no indication of the spread of particle 
sizes. As this has a fairly large effect on viscosity, even if you measured your average 
size this way, you would have to resort to some other means to get an assessment 
of average distribution of particle sizes.

I have no personal experience of the Coulter counter instrument, but I under
stand both from the manufacturers and from people who have used this, that once 
you get to 1 n  or below it is ineffective; you cannot measure very small sizes accurately.

M r . W .  R. W e b b : In the literature, people did fantastic numbers of counts. 
I wonder if you could indicate the number of counts that you carry out.

T h e  L e c t u r e r : W e normally count about 500-600 globules, and in this way 
we find that we get very satisfactory reproducibility on duplicate samples. It is 
unnecessary to go into thousands or tens of thousands as some people have done.
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Application of Attenuated Total 
Reflectance IR spectroscopy to 
toilet articles and household

Synopsis— The application of IR  spectroscopy to  the identification o f components in toilet 
articles and household products using a special reflection technique, i.e. Attenuated Total 
Reflectance, is described. This technique, which is essentially independent of sample thick
ness, permits spectra to be obtained from bulk samples which are equivalent to  those obtained 
b y  transmission through thin films. Such a procedure overcomes the experimental diffi
culties encountered when attempting to study these types of products b y  transmission 
spectroscopy.

Examples are quoted of the application o f A TR , without any prior sample preparation, 
to soap-detergent com bination bars, toothpastes, washing-up products, all-purpose cleaners, 
shampoos and bubble baths.

T h e recent advent o f a specia l reflection  technique, nam ely  A tten 
u ated  T o ta l R eflectance (A T R ), has greatly  facilita ted  the app lica tion  o f 
infrared sp ectroscop y  to  toilet articles and household  products.

A T R  was d eveloped  b y  F ahrenfort (1) for the determ ination  o f  op tica l 
constants and as a m eans o f obtain ing intense spectra from  sam ples w hich  
w ere d ifficult or unam enable to  s tu d y  b y  norm al transm ission techniques. 
S im ultaneously H arrick  (2) deve lop ed  a m ultireflection  techn ique to  ob ta in  
spectra  from  surface layers. In  this case the surface w as sam pled  m an y 
tim es and hence w eak  absorptions were m agnified. In  A T R  the rad ia tion  
incident on  an interface (at angles o f  incidence greater than the critica l 
angle) betw een  the sam ple and an analysing crysta l o f  h igher refractive

»Research and Development Dept., Colgate-Palmolive Ltd., Manchester, 5.

N. A. PUTTNAM, S. LEE and B. H. BAXTER*

I n t r o d u c t i o n
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ind ex  w ill be to ta lly  reflected  at those w avelengths where the sam ple 
show s no absorption. H ow ever, at w avelengths w here the sam ple absorbs, 
part o f  the incident radiation  w ill be absorbed  causing an attentuation  
o f  the reflected  radiation . Such an effect p roduces a spectrum  w hich  
stron gly  resem bles the transm ission spectra, a lthough the shape o f  the 
bands w ill be  different (3).

Since the technique depends u pon  attenuation  o f  the reflected  energy 
at the interface it is essentially independent o f  sam ple thickness. H ence, 
b y  this techn ique spectra can  be obta in ed  from  bu lk  sam ples w hich  are 
equivalent to  those obta ined  b y  transm ission through  th in  films. Such 
a technique elim inates (a) the need to  obta in  reproducib le  thin  films,
(b) the difficulties encountered  in filling short path -length  cells w ith  viscous 
liquids, and (c) the troublesom e interference patterns fou n d  w ith  such cells. 
A lso , fo r  aqueous solutions there is n o  need  to  com pensate for the v ery  
strong solvent absorptions.

E x p e r i m e n t a l

T h e A T R  spectra  w ere recorded  on  Unicam SP100 and SP200 I R  
spectrom eters using a T R -3  A T R  attachm ent, m anufactured  b y  Research 
and Industrial Instruments Co. This a ttachm ent p rov id ed  fo r  the exam i
nation  o f  solid  or liqu id  sam ples at angles o f  incidence w ith in  the range 
26 to  63°. A  K R S -5  prism  was used as the analysing crysta l for all except 
h igh ly  alkaline sam ples, where an Irtran  I I  prism  was em ployed . Since 
the transm ission o f b o th  prism s w as on ly  60  to  7 0 %  it was necessary to  
attenuate the reference beam . This attenuation  was carried  ou t b y  
p lacing a beam  attenuator in  the reference beam  and adjusting to  an 
absorbance value o f 0.07 to  0.1 at a w avelength  where the sam ple show ed 
no absorption.

F or  solid  products, the sam ple w as pressed against the b a ck  face o f  
the prism  w ith  a clam ping plate. F or  this ty p e  o f  sam ple the angle o f 
incidence was betw een  38 and 3 3° and the spectrum  recorded  over the 
w avelength  range 600 to  5000 cm -1.

I f  the sam ple was a cream , a th ick  layer was sm eared on to  the back  
face o f  the prism  and the spectrum  recorded  as described  above.

F or liqu id  p roducts a back ing p late, w ith  a Teflon  seal, was fitted  to  
the prism  m ount to  form  a sealed cell, approx im ately  2  m m  thick , on  the 
b a ck  face o f  the prism . The sam ple was then in troduced  in to  this cell 
through  the filler-ports w ith  a syringe, and the spectrum  record ed  at an 
angle o f  incidence betw een  33 and 40°.
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A fter  each  spectrum  had  been  recorded  the prism  was rem oved  from  
its m ount and cleaned  b y  lapping on  a polished  p ad  w ith  fsopropanol for 
60  sec.

R e s u l t s  a n d  D is c u s s i o n

A s has been  fou n d  prev iou sly  (4,5) the in tensity  o f the bands increased 
as the angle o f  incidence decreased. It  w as further foun d , particu larly  
fo r  so lid  sam ples, th at the resolution  varied  w ith  the angle o f  incidence. 
In  the case o f  sodium  salts o f  fa tty  acids decreasing the angle o f  incidence 
im proved  the resolution  in the region  o f  2800 cm -1 b u t caused a deteriora
tion  in the region  o f  1450 cm -1. F or  each  ty p e  o f  sam ple it was therefore 
necessary to  carry  ou t a prelim inary stu dy  to  determ ine the op tim u m  
angle o f  incidence.

A lth ou gh  the transm ission o f  the Irtran  I I  prism  was less than  that 
o f  the K R S -5  prism , in  the w avelength  range 900 to  650 cm -1, the form er 
was used for  h igh ly  alkaline sam ples since th ey  caused the form ation  o f  
a bright ye llow  film  on  the K R S -5  prism . A queous solutions p rod u ced  
a w hite “ b lo o m ”  on  the K R S -5  prism . A lth ou gh  n o  absorptions, due 
t o  the b loom , cou ld  be detected  it appeared to  absorb  som e o f the solute 
and  lead  to  erroneous results. Polish ing w ith  ¿sopropanol on  a lap  for 
a few  seconds w as sufficient to  clean the prism .

Fig. 1 show s the A T R  spectra o f a sam ple o f  to ile t soap, w hich  con 
ta ined  ca. 1 1%  m oisture, together w ith  those o f  tw o  typ ica l detergents 
used  in  soap-detergent com binations bars (com bars), nam ely  the sodium  
iseth ionate ester o f  cocon u t oil acid , and ta lloy l m eth yl tauride. A lso 
show n are the A T R  spectra  o f  tw o com bin ation  bars.

In  the case o f  com bar A  (Fig. 1c) the absorptions at 1550 and 1405 cm -1, 
due to  an ionised ca rb oxy lic  grouping, together w ith  the absorption  at 
930 cm -1 ind icated  that the m a jor com pon en t was soap. The absence o f  
absorptions w ith in  the w avelength  range 1720 to  1740 cm -1 show ed that 
ester-contain ing com ponents w ere absent. T h e absorption  at 1640 cm -1 
was due to  a tertiary  am ide grouping, since there was no evidence o f  the 
A m id e I I  absorption  at ca. 1515 cm -1. T he spectrum  also show ed strong 
absorptions at 1185 and 1060 cm -1 w hich  cou ld  be ascribed to  the asym 
m etric and  sym m etrical S 0 2 stretch ing v ibrations o f an ion ic sulphonate. 
C om parison w ith  spectrum  1 (b) show ed that the detergent in this com bin a 
tion  bar w as a ta lloy l m eth yl tauride.

T h e A T R  spectrum  o f com bar B  (Fig. Id) show ed absorptions at 1550, 
1405 and 930 cm -1 w hich  ind icated  the presence o f  soa p ; the soap  con tent
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F ig u r e  1 
A T R  spectra of

(a) sodium isethionate ester of coconut oil acid R.COO CH2 CHa SOs Na
(b) talloyl methyl tauride R.CO N (Me) CH 2 CH (OH.) S 0 3 Na
(c) combar A
(d) combar B
(e) toilet soap, containing ca. 11 %  moisture.
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was less than that in com ba r A . T he strong absorptions at 1185 and 
1060 cm -1 ind icated  the presence o f  an ion ic sulphonate, w hich  w as not 
a ttached  to  an arom atic ring since there were n o  absorptions at 1610 and 
840 cm -1. T he absorptions at 1730 cm -1 show ed the presence o f  an ester 
grouping and com parison  w ith  spectrum  la  show ed that the detergent in 
com bar B  was the sodium  iseth ionate ester o f a fa tty  acid.

The A T R  spectra  o f three toothpastes are show n in Fig. 2. The 
absorptions at 1120, 1052, 1002 and 940 cm -1 for A and B were due to

F ig u re  2. A T R  spectra of toothpastes.

glycero l w hile th at at 1640 cm -1 was due to  water. T h e v ery  b roa d  strong 
absorption  at 1410 cm -1 and the doub let at 860 and 885 cm -1 in the A T R  
spectrum  o f  tooth paste  B (Fig. 2b) show ed that it conta ined  a large am ount 
o f  a carbonate w hich  was n ot present in the other toothpaste. T h e sp ec
trum  o f  C show ed a low  con centration  o f  carbonate together w ith  sorb ito l 
show n b y  the b roa d  w eak absorptions at 980 to  1120 cm -1.

Fig. 3 records the A T R  spectra  o f  three liqu id  w ashing-up products. 
T he absorptions at 1090, 1050 and 890 cm “ 1 in the A T R  spectrum  o f  A 
(Fig. 3d) show ed that it con ta ined  ethanol, w hile the absorptions at 1180,



612 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

1130 and 1020 cm -1 ind icated  that a dodecylbenzene sulphonate was 
present. T he absorptions at 1200 cm -1, due to  the asym m etrical S 0 2 
stretching v ibration , and 930 cm -1 show ed that an ion ic sulphate was also 
present. T he other characteristic absorption  show n b y  such sulphates, 
w hich  occurs at ca. 1050 cm -1, w ou ld  be hidden b y  the ethanol absorption  
at 1050 cm -1. It  w as con clu ded  therefore that the active ingredient in 
A was a m ixture o f  a sulphonate and a sulphate. T h e shoulder at 1250 
cm -1 show ed that an arom atic ether grouping was present, w hich m a y  be 
associated  w ith  the ion ic sulphate. The alternative w ou ld  be that this 
grouping was associated  w ith  an e th oxy la ted  a lkylphenol present as a 
nonionic.

WAVELENGTH CM

F ig u re  3. A T R  spectra o f washing-up liquids.

Since there was no absorption  at 890 cm -1 in the A T R  spectrum  o f 
B {Fig. 3b) it d id  n ot con ta in  ethanol. The absorptions at 1180, 1130, 
1040, 1015 and 840 cm -1 show ed that this p rod u ct con ta ined  a d od ecy l
benzene sulphonate. A s the intensity  o f the absorption  at 1015 cm -1 was 
less than  that o f the absorption  at 1040 cm -1, b y  com parison  w ith  reference 
sam ple, there w ere no toluene or xy lene sulphonates present. The absorp 
tion  at 1110 cm -1, due to  a liphatic ether groupings, and those at 1630 and 
1550 cm -1, due to  an am ide group , suggested  that this p rod u ct con ta ined  
an eth oxy la ted  fa tty  am ide as a nonionic.
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Since there w ere w eak absorptions at 1050 and 890 cm -1 in  the A T R  
spectrum  o f  C {Fig. 3c) it con ta ined  a re la tive ly  sm all am ount o f  ethanol. 
The absorptions at 1180, 1130, 1040, 1015 and 840 cm -1 w ere due to  a 
dodecy lben zen e sulphonate. There was, how ever, an absorption  at 1090 
cm -1 and the intensity  o f  the absorption  at 1015 cm -1 w as a lm ost equa l 
to  that o f  the absorption  at 1040 cm -1. B y  com parison  w ith  reference 
spectra  these results show ed that C con ta ined  dodecylbenzene and xy len e 
su lphonate. T he absence o f  absorptions at ca. 1630 and 1550 cm -1 show ed 
th at the n on ion ic was n ot derived  from  a fa tty  am ide.

F ig u re  i .  ATR spectra of liquid all-purpose household cleaners.

T he A T R  spectra  recorded  in Fig. 4 were o f  tw o  liqu id  all-purpose 
cleaners. T hat b o th  products con ta ined  a pyroph osph ate  was show n b y  
the absorptions at 1210, 1110 and 925 cm -1. Since the in tensity  o f  the 
absorption  at 1180 cm -1 was low  in  the case o f A {Fig. 4a) it on ly  con ta ined  
ca . 1 %  sulphonate. H ow ever in B {Fig. 4b) this absorption  was m ore 
intense show ing that the su lphonate con tent was greater. Further, since 
there were absorptions at 1020 and 1040 cm -1 at least part o f this sulphonate 
occurred  as the xy lene sulphonate. A n  absorption  at 1560 cm -1 in B 
ind icated  that it also con ta ined  soap.
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F ig u re  5. ATR spectra of shampoos and bubble baths.

In  Fig. 5 is recorded  the A T R  spectra  o f three sham poos [Figs. 5a, 5c 
and  5d) and tw o  bu b b le  baths (Figs. 5b and  5e). A s no absorptions w ere 
detected  w ith in  the w avelength  range 1150 to  1250 cm -1, for A, it d id  n ot 
con ta in  a sulphate or sulphonate. T he absorption  at 1110 cm -1, due to  
an a liphatic ether linkage, show ed th at the m a jor com pon en t o f this 
p rod u ct was an eth oxy la ted  fa tty  a lcohol. T h e spectrum  o f B (Fig. 5c) 
show ed an absorp tion  at 1220 cm -1, due to  a sulphate, b u t there was n o  
evidence o f  an ether absorption  at 1110 cm -1. H ence it w as con clu ded  
th at the active ingredient in  this p rod u ct was a su lphated fa tty  a lcohol. 
In  the case o f  C (Fig. 5d) the absorptions at 1220 and 1110 cm -1 show ed 
that it con ta ined  a su lphated fa tty  a lcohol e th oxy la te  as the active  
ingredient.
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Since there was an absorption  at 1560 cm -1 in the spectrum  o f  bubb le  
bath  A (Fig. 5b) it con ta ined  soap  together w ith  a su lphated fa tty  a lcohol 
e th oxy la te ; the presence o f the latter w as ind icated  b y  the absorptions 
at 1220 and 1110 cm -1. In  the case o f  bu b b le  b ath  B (Fig. 5e), the 
absorptions at 840, 1010 and 1040 cm -1, associated  w ith  the sulphonate 
absorption  at 1180 cm -1, show ed that it con ta ined  an alkylbenzene sul
phonate. T he v e ry  b road  absorption  cen tred  at 1100 cm -1 w as due to  
the presence o f inorganic sulphate.

In  all cases the thickness o f  the sam ple on  the b ack  o f the prism  was 
at least 1 m m , since it has been  show n (6) that for sam ples less than  10,« 
th ick , particu larly  solid  sam ples, A T R  spectra are dependent u pon  sam ple 
thickness.

T h e exam ples quoted  above  show  the typ e  o f  in form ation  that can  be 
obta in ed  v ery  sim ply, w ith ou t any  prior sam ple preparation , b y  the A T R  
technique. This techn ique is, o f  course, rather insensitive fo r  m inor com 
ponents, the actual sensitiv ity  being dependent u pon  the intensity  o f  the 
infrared absorption  bands, since A T R  spectra  are com parable  w ith  those 
obta in ed  b y  transm ission through  a 5 to  10/* thickness o f sam ple.

In  th eory  there is a unique A T R  spectrum  for each angle o f  incidence. 
W ith  a prism  as the analysing crysta l the beam , w ith in  the prism , is n ot 
collim ated  and hence the spectra  record ed  were for  a range o f  angles. 
Since the spectra  were recorded  close to  the critica l angle, to  obta in  the 
m ost intense spectra , th ey  m a y  have con ta ined  con tributions from  trans
m ission and  reflection  spectra. Fahren fort suggested  (1) that this cou ld  
be  overcom e b y  using a h em i-cy lin der w ith  an external focus, w hich  
produces a co llim ated  beam , as the analysing crystal. In  practice, h ow 
ever, this is n ot the case since the perform ance o f the h em i-cylinder is 
n ot in accordance w ith  theory . This is due to  the shape o f  the hem i- 
cy lin der bein g  altered b y  stress, w hen the sam ple is pressed against it, 
and b y  polish ing to  rem ove dents and bruises caused b y  the sam ple.

T h e quantitative aspects o f  the app lica tion  o f  A T R  to  to ile t articles 
and household  p roducts w ill be  dealt w ith  in a future publication .
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The influence of lanolin derivatives 
on dispersed systems, 1.
The dispersion of pigments in
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Presented at the Symposium on “Emulsions”, organized by the Society of 
Cosmetic Chemists of Great Britain at Harrogate, Yorks, on 1st April 1965.

S y n op sis— The dispersing activity of several lanolin derivatives is studied b y  means of 
modified wet and flow point procedures which are described in detail. Sedimentation tests 
and microscopic examination are used as supplementary aids. These procedures reveal 
significant pigment wetting and deflocculating activity for lanolin derivatives when used as 
additives. The wet and flow point measurements provide quantitative data which can be 
used to  determine efficient additive/pigm ent ratios for each system studied.

Because of the specific action of the wetting additives no single lanolin derivative can be 
recommended for all pigment/vehicle systems, but an ideal dispersing aid might utilize a 
com bination of these surface active materials.

T h e literature contains m an y references to  the problem s o f dispersing 
pow ders in  nonaqueous liqu id  veh icles (1 -6 ). C osm etic chem ists w ho 
d evelop  p igm ented  form ulations have to  overcom e floccu lation , streaking, 
hard settling, v iscos ity  changes and sim ilar vexation s b y  strictly  em pirical 
m ethods. F ew  chem ists in a n y  field can  ignore p igm ent techn ology , and 
v e t  there is n o  single practica l m eth od  based on  overall theoretical con cepts  
for evaluating this typ e  o f  w etting. Q uantitative data  on  pigm ent w etting  
efficiency, if available, cou ld  reduce the tim e taken  up  b y  trial and error 
experim entation  and prov id e  com parative  in form ation  in a form  w hich  
w ou ld  a llow  selection o f the m ost efficient com ponents fo r  a particu lar 
system . This stu dy  supplies such  data  for the first tim e on  the w etting

•American Cholesterol Products, Inc., Edison, N .J., U.S.A.

nonaqueous
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a ctiv ity  o f lanolin  derivatives in various p igm ent/veh icle  com binations 
com m on ly  used in cosm etics.

G e n e r a l  C o n s i d e r a t i o n s

A lthough  the exact m echanism  b y  w hich  a surface active m aterial aids 
the dispersion o f pigm ents is not know n, it u n dou bted ly  low ers interfacia l 
tension and prom otes adsorption  o f the liquid  veh icle on  the particle 
surface. I f  effective, it also aids lubrication , m ob ility  and p lastic flow . In 
order to  ob ta in  desired flow  characteristics, the vehicle m ust often  be 
present in excess o f the volum e needed to  just fill the v o id  betw een the 
particles (critical p igm ent volum e) (7).

A  perfect system  not on ly  requires separation o f all aggregates into  
discrete particles (defloccu lation) b u t also rem oval o f air, w ater and other 
im purities from  the particle surface. A  g ood  w etting  agent for p igm ents 
should  function  in all these respects and be effective in m an y different 
p igm ent/veh icle  com binations.

W hen  thorou gh ly  w et, a pow der w ill be  dispersed as individual particles 
rather than aggregates. These particles w ill then settle slow ly to  a com 
pact dense m ass w hich  w ill be difficult to  resuspend. B y  contrast, a 
nonw etted  pow der w ill disperse as aggregates w hich  w ill settle m ore 
rap id ly  and w ill attain  a larger equilibrium  volum e. It  has been  suggested 
that an ideal dispersing agent w ou ld  w et the particles to  perm it easy 
dispersion, then partia lly  floccu late them  to  retard  settling and prom ote  a 
softer sedim ent for  easier resuspension (8).

A  search o f the literature revealed  several labora tory  m ethods for 
obtain ing data  on  the adsorption  o f vehicles on  particle surfaces. A  sim ple 
m eth od  was desired w hich  cou ld  be readily  em ployed  in any  cosm etic 
labora tory  to  g ive  reliable and reproducib le  results on  w etting  efficiency. 
M easuring interfacia l tension and con ta ct angles, and calorim etric m ethods 
based on the heat o f w etting, a lthough valuable fo r  basic physica l chem ical 
studies, are difficult to  carry  out and require specialized equipm ent. 
M icroscopic exam ination, sedim entation  tests and particle size determ ina
tions (H egm an gauge) are also useful, b u t these do n ot su pp ly  the quantita 
tive  data  desired. T he D aniel m eth od  for determ ining w et and flow  points 
(8, 9), a lthough d eveloped  for the paint industry, has been  used on  a lim ited  
basis fo r  cosm etic m aterials (6). This test appeared m ost prom ising and 
was studied  in  detail.

T he w et poin t m easures the am ount o f vehicle needed  to  just w et all o f 
the p igm ent. R edu ction  o f  the w et poin t b y  an add itive indicates initial
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surface w etting  b y  that agent in th at p igm ent/veh icle  com bination . The 
flow  poin t m easures the am ount o f  veh icle  needed  to  p roduce pourab ility . 
T he exten t to  w hich  the flow  poin t o f a p igm ent/veh icle  system  is reduced 
b y  a surface active agent m easures the degree to  w hich  the agent defloccu - 
lates the system . A  low  w et poin t, cou p led  w ith  a low  flow  poin t and a 
sm all difference betw een  the tw o  indicates g ood  defloccu lation  or disper
sion (8).

The D aniel m eth od  was m odified  som ew hat to  fit the requirem ents o f 
cosm etic  system s. The results obta in ed  were analysed to  establish va lid ity  
and  accu racy . M icroscop ic observations and sedim entation  studies were 
em p loyed  as auxiliary m easures o f  dispersing a ctiv ity . The revised  m ethod  
p roved  satisfactory , and was used to  ob ta in  the data reported  on w et 
points and flow  points.

T e s t  M e t h o d s  

Wet Point
Equipment

10 m l burette , graduated  in  0 .05 m l intervals.
Glass plate, at least 8 " X  8".
Spatula w ith  stainless steel b lade, 4" x  §".

Procedure
W eigh  2 .00  ±  0.01 g  o f p ow der on  to  a w atch  glass. W eigh  the add itive  

on  to p  o f the pow der. Transfer the com bin ed  pow der and add itive  to  the 
glass p late, m aking sure that all the add itive is transferred. Incorporate 
the add itive  in to  the p ow der b y  rubbing the m ixture against the glass p late 
w ith  the spatula. A d d  the veh icle  dropw ise from  the burette , w orking 
thorou gh ly  w ith  the spatula  after each addition . The entire m ixing 
should  take betw een  10 and 15 m in to  ensure hom ogeneous and com plete  
w etting. The end point is reached  w hen just enough veh icle  has been  
incorpora ted  in to  the p ow der to  form  a coherent mass w hich  does n ot break  
or separate (Figs. 7 and  2). R ecord  the exact vo lu m e o f vehicle added.

Calculation:
M ultip ly  the m l o f vehicle added  b y  50 to  con vert to  the W et P oin t 

expressed as m l /100 g.

Precision:
T h e sharpness o f  the end p oin t varied  som ew hat depending on  the
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pow der, vehicle and add itive em ployed . The follow ing ranges o f deviation  
were encountered  w ith  the system s tested  :

Av. Error Std. Dev.
R eplicates, one operator, sam e d a y  ±  0 .2  to  ±  0.3 ±  0.3 to  ±  0.7
R eplicates, tw o operators,

different days ±  0.7 to  ±  1.2 ±  0 .9  to  ± 1 . 6

The degree o f  precision  w hich  cou ld  be attained  w as lim ited  b y  the sam ple 
size and the size o f  the burette. The burette  delivered  0 .02 m l per drop , a 
difference o f 1 unit in the w et poin t fo r  a 2 g  sam ple. F or  m ore precise 
determ inations, a larger sam ple size a n d /o r  a sm aller burette  should  be used.

Flow Point
Equipment:

50 m l burette, graduated  in 0 .10  m l intervals.
100 m l d isposable beakers, app rox im ate ly  2\" x  2£".
Spatula w ith  stainless steel b lade, 4" x  -|".

Procedure:
W eigh  20 ±  0.1 g  o f  pow der into  the beaker. W eigh  the add itive  on  

to p  o f the pow der. In corporate  the add itive  into  the pow der b y  rubbing 
the m ixture against the sides o f the beaker w ith  the spatula. A d d  the 
vehicle from  the burette , rap id ly  at first, then dropw ise as the end  p oin t is 
approached . M ix thorou gh ly  w ith  the spatula  after each add ition  o f  the 
vehicle. T he end poin t is reached  w hen ju st enough vehicle has been 
added  so th at the m ixture flow s in  a un iform  stream  from  the spatula 
(Figs. 3 and  4). R ecord  the exa ct vo lu m e o f  veh icle  added.

Calculation:
M ultip ly  the m l o f  vehicle added  b y  5 to  con vert to  the F low  Point 

expressed as m l/100  g.

Precision:
T he sharpness o f  the end poin t varied  slightly  depending on  the pow der, 

vehicle and add itive em ployed . T he follow ing ranges o f  devia tion  were 
encountered  w ith  the system s tested  :

Av. Error Std. Dev.
R eplicates, one operator, sam e d a y  ±  1.0 to  ±  4 .8  ±  1.4 to  ±  6 .8
R eplicates, tw o operators,

different days ±  2.9 to  ±  3 .3  ±  4.1 to  ±  4 .6



Figure 1
Titanium dioxide/mineral oil -  
just prior to wet point

Figure 2
Titanium dioxide/mineral oil 

at wet point

Figure 4
Titanium dioxide /min eral 

oil -  at flow point

Figure 3
Titanium dioxide/mineral oil 

-  just prior to flow point
Fuciin: page H20
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Sedimentation Test
Equipment:

50 m l glass stoppered  cylinders, graduated  in 1.0 ml.
V olu m etric flasks o f sufficient size to  prepare the required am ount o f 

dispersing solution.

Procedure:
Prepare a 10%  w /v  solution  o f the add itive in the vehicle. Place 40 m l 

o f this solution  in the 50 m l graduated  cylinder. A d d  4 g o f the powder.. 
Shake the cy linder 50 tim es, then allow  it to  stand for 1 hr to  aid  wetting.. 
Shake the cy linder again 50 tim es, then  allow  it to  stand for 2 hr, record ing  
the sedim ent volum e after 10, 20, 30, 40, 60, 90 and  120 m in. Shake the 
cy linder again 50 tim es, then allow  it to  stand for 24 hr, record ing the 
sedim ent volu m e after 10, 20, 30, 40, 60, 90 and 120 m in and after 24 hr. 
R ecord  the tota l volum e o f the dispersion in the cylinder.

Calculation:
A verage the sedim ent volum es recorded  during the first 2 hr rest period  

w ith the volum es recorded  at com parable  tim e intervals during the second  
2 hr rest period. F or each tim e interval, m u ltip ly  the m l o f sedim ent b y  
100 and divide b y  the tota l vo lu m e in the cy linder to  con vert the m l o f 
sedim ent to  %  o f to ta l volum e.

M a t e r i a l s

Powders
A lthough  m an y diverse m aterials are in corporated  in dispersed form  in 

m ake up  item s, four m a jor categories are m ost frequently  used : E xtenders 
and carriers, opacifiers and shade lighteners, inorganic pigm ents, and 
organic pigm ents. One exam ple o f each o f these types was selected  for this 
investigation.

Talc (N o. 141 A lp ine ta lc, U .S .P .) is an extender and carrier for the 
p igm ents. The num erous grades availab le  v a ry  in purity , crysta l ty p e , 
particle  size range, chem ica l com position , linseed oil absorption, etc. A cid  
and w ater lev igated  U .S .P . ta lc ground to  a particle  size sm aller than 325' 
m esh was used. This ta lc was a lm ost en tirely  hydrous m agnesium  silicate, 
con ta in ing about 1 %  alum inium , iron  and ca lcium  oxides. The specific 
g rav ity  w as 2 .79 , and the linseed o il absorption  w as 45 lb /100  lb  o f talc.

Titanium dioxide (N o. 328 T .G .A .) increases the op acity , im proves the 
coverage  and lightens the shades o f  p igm ented  m ake up  item s. Its ten dency  
to  agglom erate m akes it one o f the m ore d ifficult pigm ents to  disperse and
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t o  m aintain  in a defloccu la ted  state. In com plete  dispersion causes un 
desirable a lteration o f  the shade and consistency  o f  form ulations on ageing. 
T itan ium  d iox id e  w ith  a particle  size less than 325 m esh was used. This 
grade was better than  9 9 %  titan ium  d iox id e  and m et U .S .P ., N .F . and 
T .G .A . requirem ents. Its specific g rav ity  was 3.9, and the linseed oil 
absorption  w as 30 lb /100  lb  o f  p igm ent.

Oxy Red (N o. 3551 Pure O x y  R ed) is one o f  a num ber o f  inorganic 
p igm ents suitable for th e  form ulation  o f  face and eye m ake ups. T h e 
p igm ent used contained 9 9 %  pure ferric ox id e , and had a particle  size 
less than  325 m esh. Its specific g ra v ity  was 5.18, and linseed o il absorption  
w as 22-26.

D. & C. Red No. 9 (N o. 3009 A tom ic  R ed) is a certified  organ ic p igm ent 
used  in face  m ake ups, rouges and  lipsticks. T he organic p igm ents are 
generally  d ifficult to  disperse because o f  their ten d en cy  to  agglom erate. 
R ed  N o. 9 is the barium  salt o f  l-(4 -ch loro-osu lpho-S -to ly lazo)-2 -n aph th ol. 
The pigm ent used had  a particle size less than 325 m esh. Its  specific 
g rav ity  was 2.75, and linseed oil absorption  was 41.6.

Vehicles
The vehicles selected  represent tw o  o f  the chem ica l types com m on ly  

used  as carriers for pow ders in m ake u p  form ulations.
Mineral oil is a m ixture o f nonpolar inert h ydrocarbons, available in a 

w ide v iscosity  range. A  low  v iscos ity  (70 vis) N .F . oil was selected  as 
typ ica l o f the grades m ost frequently  used in cosm etics. A lthough  it is 
generally m ore difficult to  disperse cosm etic pow ders in m ineral o il than in 
either Isopropyl esters or castor oil, m ineral oil is the m ost w idely  used 
veh icle because o f its low  cost.

isoPropyl palmitate is a low  viscosity , slightly polar ester o f a low  
m olecu lar w eight branched  chain  a lcohol and a high m olecular w eight 
fa t ty  acid. Esters o f this typ e  spread better and feel less o ily  than m ineral 
oil. Cosm etic p igm ents are usually dispersed som ew hat m ore easily in 
Isopropyl palm itate than in m ineral oil, bu t this ester is n ot used as exten 
sively  as m ineral oil because o f  its higher cost.

Castor oil is also com m on ly  used as a vehicle, especially in lipsticks. 
In itia l studies, how ever, ind icated  that system s utilizing this oil as the 
vehicle cou ld  n ot be evaluated  accurately  b y  the m ethods described because 
o f the high viscosities encountered at room  tem perature. Because it is an 
im portant vehicle, m odifications o f the test m eth od  are being developed  in 
ord er to  evaluate w etting efficiency in castor oil system s.
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Additives
T w elve anhydrous, oil-m iscib le lanolin  derivatives were selected  for 

prelim inary screening in  the w et poin t and flow  point tests. Lanolin  was 
inclu ded  for com parison . Ten  o f  these derivatives are presently  used in m ake 
up  form ulations ; Arlan* and Amerchol LFA are com paratively  recent 
com m ercia l developm ents w hich  cou ld  be exp ected  to  p rove  va luable  in 
such dispersed system s.

T he derivatives tested  represent diverse chem ical and physical m odifica 
tions o f  lanolin  and its com ponents as illustrated in Table I. A ll o f  these 
derivatives depress m ineral oil-w ater interfacia l tension although som e o f 
them  do n ot em ulsify  this system  because th ey  lack  sufficient hydroph ilic- 
lipoph ilic contrast w ith in  the m olecule. E ach  o f them  has other im portant 
properties w hich  have been  described in a previous pub lication  (10).

Table I  Summarized data on selected lanolin derivatives

Trade name Generic name
Derived from

Added
radical

Chemical
type

Physical
form

Emulsi-
fying

activity
lanolin
alcohols

lanolin
acids

lanolin
esters

A cetulan acetylated lanolin 
alcohols

X acetyl esters thin
liquid

Amerchol L-101 multisterol extract X alcohols,
sterols

thin
liquid

X

Amerchol CAB m ultisterol extract X alcohols,
sterols

soft
solid

X

Amerchol H-9 absorption base X X alcohols,
sterols,
esters

soft
solid

X

A merchol LFA lanolin fa tty  acids X fa tty  acids plastic, 
firm  solid

X

A merlate P isopropyl lanolate X isopropyl esters soft buttery 
solid

X

Arlan (11) rearranged lanolin X X X fa tty  acids, 
esters

soft solid X

Modulan (12) acetylated lanolin X acetyl esters soft solid

Polylan lanolin alcohol 
linoleate

X linoleyl esters viscous
liquid

Ricilan B lanolin alcohol 
ricinoleate

X ricinoleyl esters viscous
liquid

Ricilan C acetylated lanolin 
alcohol ricinoleate

X ricinoleyl,
acetyl

esters viscous
liquid

Viscolan lanolin o il 
(dewaxed lanolin)

X esters viscous
liquid

X

Lanolin refined wool fat X esters soft solid X

E x p e r i m e n t a l

The con centration  o f  add itive  is expressed in  the data  as per cent o f the 
w eight o f  the pow der. This enables experim ental eva luation  to  be carried

*A11 trade names are printed in italics.
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out b y  vary ing the am ount o f add itive w hile standardizing the qu a n tity  o f  
pow der. Thus the concentration  o f add itive equals the w eight in gram s 
added  to  100 g  o f pow der.

C ontrol m easurem ents treating the vehicle as an add itive  are reported  
w ith  all experim ental data. C om paring the values determ ined for any  test 
add itive  w ith  the values reported  for the sam e per cent veh icle con tro l 
provides a d irect m easure o f the a ctiv ity  o f  the derivative b y  elim inating 
the natural depressing effect p rod u ced  b y  the additional vehicle in the 
system . T he con tro l points fall on  a straight line w hich can be extrapolated  
from  the w eight-volum e relationships determ ined b y  the specific g rav ity  o f  
the vehicle. E xtrap ola ted  values are enclosed in parentheses.

Preliminary Screening
In  the initial study , the effect o f lanolin  and o f the tw elve lanolin  deriva

tives on  the w etting o f titanium  d iox ide  in m ineral oil was explored. The 
concentration  o f add itive was standardized at 10%  o f the w eight o f the 
pow der. This represents a m inim al level for cosm etic preparations since 
it is equivalent to  1 %  o f a form ulation  conta in ing 10%  tota l pigm ents. In 
actual practice, lanolin  derivatives are often  used at concentrations as high 
as 10%  o f the finished produ ct. W et points, flow  points and m icroscop ic 
evaluation  data  for this series are sum m arized in Table II.

A ll the lanolin  derivatives tested  at 10%  o f the w eight o f titanium  
d ioxide im proved  the dispersion o f this p igm ent in m ineral oil. H ow ever,

Table II Preliminary screening of additives at 10% concentration; wetting 
of titanium dioxide in mineral oil

Additive Wet
point

Flow
point

Flow point- 
Wet point

Microscopic 
examination at 

flow point

None 57.0 270.5 213.5 flocculated
Mineral oil 44.0 (258) (214.5) flocculated
A  cetu lan 34.3 242.4 208.1 partly dispersed
A m erch o l L -1 0 1 29.5 238.4 208.9 partly dispersed
A m erch o l C A B 35.0 229.6 194.6 partly dispersed
A m erch o l PL-9 27.5 103.0 75.5 partly dispersed
A m erch o l L F A 25.0 45.6 20.6 dispersed
A m erla te  P 22.8 60.7 37.9 dispersed
A rla n 24.5 54.0 29.5 dispersed
Lanolin 26.0 43.6 17.6 dispersed
M odulari 30.8 45.7 14.9 dispersed
P o ly la n 29.5 137.1 107.6 partly dispersed
R icila n  B 36.0 136.4 100.4 partly dispersed
R icila n  C 27.5 165.8 138.3 partly dispersed
V isco lan 25.0 46.0 21.0 dispersed



Figure 5
Titanium dioxide/ miner al 
oil -  flocculated at flow 
point, magnification 100X

Figure 6
Amerlate Pjtitanium dioxide/ 

mineral oil -  dispersed at flow 
point, magnification 100X

Figure 7
Acetulan titanium dioxide, mineral 
oil - partly dispersed at flow point, 
magnification 100X

Facing page (¡'Jo
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considerable  variation  in effectiveness was detected . A lthough  significant 
reduction  o f the w et poin t was ob v iou s  in all test sam ples, reduction  o f the 
flow  p o in t ranged from  slight, e.g. Acetulan, to  extensive, e.g. Modulan. 
M icroscop ic exam ination  o f the flow  point dispersions revealed  that the 
con tro l test was com plete ly  floccu lated  w ith  no discrete particles visible 
(Fig. 5). Those dispersions w ith  flow  points below  100 were com plete ly  
dispersed, as illustrated in Fig. 6. The partial dispersion noted  in the 
m a jor ity  o f the flow  point determ inations is illustrated in Fig. 7.

W hile this typ e  o f screening test does not lend itself to  extensive inter
pretation , som e generalizations can be m ade. A t equivalent con cen tra 
tions in this system , the greatest effects were n oted  w ith  those derivatives 
con ta in in g  either free or esterified lanolin  fa tty  acids (Table I). The 
com parab le  efficiency o f lanolin  and Modulan ind icated  that acetylating  the 
h y d ro x y l group  on the lanolin  h yd roxyester d id  not m aterially  alter the 
a ct iv ity  in this p igm ent-vehicle system . Ricilan B and Ricilan C, esters 
w hich  also differ from  each other in free h y d rox y l content, show ed sim ilarly 
equivalen t dispersing activ ity .

Effect of Varying the Concentration of Additive
It was apparent that testing on ly  one concentration  o f an add itive 

m ight n ot present an accurate evaluation  o f its effectiveness as a dispersing 
aid . A lthough  som e o f the derivatives show ed on ly  a slight effect on  the 
flow  point in the screening test, m icroscop ic exam ination  indicated  signifi
cant dispersing a ctiv ity . The effect o f vary ing the con centration  o f 
add itive  was therefore exp lored  in the sam e titanium  dioxide-m ineral oil 
system . F or this series, tw o derivatives w hich d id  not appear to  be near 
their optim um  efficiency at 10%  (Acetulan and Amerchol L-101) and tw o 
derivatives w hich show ed substantial a ctiv ity  at this concentration  
(Amerlate P and Viscolan) were selected. Lanolin  was again included 
for com parison . Results o f these tests are detailed in Tables I I I  and 
IV.

These data  clearly illustrate that an add itive should  not be considered 
useless in a particu lar system  sim ply  because it is rela tively  ineffective in a 
single test concentration . A  dram atic decrease in the flow  point o f the 
Acetulan and Amerchol L-101 dispersions occurred  betw een 10%  and 15%  
add itive  concentration . M icroscop ic exam ination  confirm ed that disper
sion in these 15%  sam ples was com plete. A  lesser decrease was n oted  w ith  
increasing concentrations o f the other additives, and all exh ib ited  a 
ten d en cy  to  level off around 2 0 %  additive. The w et points con tinued  to
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decrease w ith increasing concentrations o f all additives, exh ibiting  no 
com parable  levelling-off tendencies. A s the w et points con tinued  to  
decrease w hile the flow  points levelled  off, the d ifference betw een  these tw o 
m easurem ents reached a m inim um , then  started  to  increase. This m a y  
indicate an op tim u m  concentration  and greater am ounts o f add itive m ay 
not m ateria lly  im prove w etting efficiency.

Amerlate P, Viscolan and lanolin , all conta in ing esterified lanolin  fa tty  
acids, w ere particu larly  effective in  this system , even  at low  concentrations. 
H ow ever, the w et poin t and flow  poin t dispersions conta in ing Viscolan

Table III  Effect o f varying concentration of additives on the wet point of 
titanium dioxide in mineral oil

Concn. o f 
additive

Mineral oil 
(control)

A cetulan A merchol 
L-101

Amerlate P Viscolan Lanolin

0 .0% 57.0 57.0 57.0 57.0 57.0 57.0
2.5 — — — 36.0 36.0 37.0
5.0 50.5 47.3 46.5 28.3 32.0 31.0

10.0 44.0 34.3 29.5 22.8 25.0 26.0
15.0 41.0 21.3 18.3 20.0 17.0 18.0
20.0 36.0 14.0 11.5 15.5 12.5 14.5
25.0 33.5 9.0 5.0 7.0 4.5 7.5

Table IV  Effect o f varying concrntration of additives on the flow point of 
titanium dioxide in mineral oil

Concn. of 
additive

Mineral oil 
(control)

Acetulan Amerchol
L-101

Amerlate P Viscolan Lanolin

0.0% 270.5 270.5 270.5 270.5 270.5 270.5
2.5 (267.5) — — 93.0 94.0 107.6
5.0 (264.5) 247.8 264.0 78.3 50.3 49.0

10.0 (258.5) 242.4 238.4 60.7 46.0 43.6
15.0 (252.5) 31.5 51.0 55.8 25.0 30.8
20.0 (246.5) 33.5 46.5 50.9 26.0 31.8
25.0 (240.5) 26.5 56.0 51.0 32.3 31.3

and lanolin  were excessively  stick y  and stringy. Som e d ilatency  was 
observed  during the test m anipulations o f  the system s containing these tw o 
additives. This m ight prove  troublesom e in actual use. In  b o th  tests, 
the Acetulan, Amerchol L-101 and Amerlate P  dispersions were sm ooth , 
n on -ta ck y  and elegant in appearance even at m axim um  additive con cen 
trations.
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Effect of Varying the Powder
Three o f the derivatives w hich had dem onstrated  dispersing a ctiv ity  for 

titan ium  d ioxide in m ineral oil were evaluated  as dispersing aids for three 
additional pow ders in that vehicle. R esults o f the w et poin t tests con 
ducted  on  vary in g  concentrations o f these additives in the resulting 12 
system s are detailed  in Table V. F low  poin t data  obta ined  on the same 
system s are listed in  Table VI. Sedim entation  tests were perform ed at an 
add itive  concentration  o f 100%  o f the w eight o f  the pow der to  provide 
supplem entary data. Results o f these tests are presented in Tables VII-X. 
C ontrol data  for m ineral oil are included in each table.

Titanium dioxide: T he w et poin t and flow  point data  for this pigm ent 
were discussed above , bu t the data  are included  in Tables V and VI  for  
com parison . T he sedim entation  tests con firm ed the effectiveness o f the 
three derivatives as dispersing aids for titanium  d ioxide in m ineral oil, and  
ind icated  that Amerlate P was generally m ore active.

Talc: The w et point data  from  Table V ind icated  that the talc was 
w etted  m ore read ily  than the titanium  d ioxide b y  m ineral oil, and on ly  
slight a ctiv ity  w as n oted  for the three derivatives. Substantial reduction  
o f the flow  poin t was accom plished  b y  Amerlate P, but relatively  little 
a ct iv ity  was exh ib ited  b y  Acetulan and Amerchol L-101 in this test. A ll 
appeared  effective in  the sedim entation  test, but this m ay be due to  the 
higher ratio  o f  add itive to  pigm ent.

Table V  Effect o f three derivatives on the wet point of four powders in mineral oil

Additive and concn. Titanium
dioxide

Talc Oxy Red Red No. 9

Mineral oil (control) 0 .0% 57.0 45.6 49.5 42.5
5.0 50.5 38.5 43.0 37.5

10.0 44.0 33.0 37.5 32.5
20.0 36.0 22.5 (26.0) (23.0)

A cetu la n  5.0 47.3 34.5 40.0 38.0
10.0 34.3 28.0 29.5 32.0
20.0 14.0 15.0 7.5 17.5

A m erch o l L -1 0 1  5.0 46.5 32.5 36.5 32.0
10.0 29.5 25.5 29.5 27.5
20.0 11.5 18.0 7.0 16.0

A m erla te  P  5.0 28.3 35.0 21.5 40.0
10.0 22.8 27.0 11.0 35.0
20.0 15.5 18.0 3.0 19.5
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Table V I Effect o f three derivatives on the flow point o f four powders in mineral oil

Additive and Concn. Titanium
dioxide

Talc O xy Red Red No. 9

Mineral oil (control) 0 .0% 270.5 271.2 135.6 119.9
5.0 (264.5) (265.2) (129.6) (113.9)

10.0 (258.5) (259.2) (123.6) (107.9)
20.0 (246.5) (247.2) (111.6) ( 95.9)

A cetu la n  5.0 247.8 230.6 133.4 108.7
10.0 242.4 198.0 128.8 98.1
20.0 33.5 184.0 108.9 85.9

A m erch o l L -1 0 1  5.0 264.0 195.2 124.5 110.4
10.0 238.0 173.8 112.7 105.1
20.0 46.5 165.0 57.5 82.5

A  m erlate P  5.0 78.3 156.5 64.1 106.5
10.0 60.7 126.5 43.2 93.4
20.0 50.9 105.5 34.7 80.5

Table V II Effect o f three derivatives on sedimentation rate of titanium dioxide
in mineral oil

Settling
time

Settling volume (%  of total)

N o derivative A  cetu lan A m erch o l L -1 0 1 A  m erlate P

10 min 35.0 100.0 100.0 100.0
20 „ 35.0 92.5 95.0 100.0
30 „ 35.0 50.0 83.3 100.0
40 „ 35.0 47.5 78.8 95.0
60 „ 35.0 43.8 68.8 91.3
90 „ 34.3 40.0 55.0 81.3

120 33.8 37.5 42.5 74.5
24 hr 30.0 37.5 25.0 47.5

Table V III Effect of three derivatives on sedimentation rate of talc in mineral oil

Settling
time

Settling volume (%  of total)

N o derivative A cetu la n A m erch o l L -1 0 1 A m erla te  P

10 min 93.9 100.0 100.0 100.0
20 „ 85.4 97.6 100.0 100.0
30 „ 78.0 97.6 98.8 100.0
40 „ 76.8 97.6 98.3 100.0
60 „ 73.2 96.6 97.6 98.8
90 „ 69.5 95.1 95.8 97.6

120 „ 67.1 92.7 94.6 96.6
24 hr 48.8 34.6 35.4 43.9
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Table I X  Effect o f three derivatives on sedimentation rate of O xy Red in mineral oil

Settling
time

Settling volume (%  of total)

No derivative A  cetu lan A m erch o l L -1 0 1 A m erla te  P

10 min 19.5 100.0 100.0 100.0
20 „ 18.8 100.0 100.0 100.0
30 „ 18.8 100.0 100.0 100.0
40 „ 18.8 100.0 100.0 100.0
60 „ 18.8 100.0 100.0 93.8
90 „ 18.8 100.0 100.0 72.5

120 „ 17.5 100.0 100.0 67.5
24 hr 16.3 17.5 18.8 40.0

Table X  Effect o f three derivatives on sedimentation rate of Red No. 9 in mineral oil

Settling
time

Settling volume (%  of total)

No derivative A  cetu lan A m erch o l L -1 0 1 A m erla te  P

10 min 98.8 98.8 100.0 100.0
20 „ 96.9 97.6 98.8 100.0
30 ., 92.7 95.1 95.1 100.0
40 „ 92.7 93.4 92.7 98.8
60 „ 90.9 90.2 89.9 98.8
90 „ 80.5 85.4 82.9 98.8

120 „ 73.2 80.5 78.0 95.1
24 hr 21.9 19.5 24.4 53.7

Oxy Red: A s one m ight expect, this ferric ox ide  p igm ent show ed som e 
sim ilarity  in behaviour to  titanium  d iox ide  w ith  one notable  exception . 
A lth ou gh  Acetulan show ed high a ctiv ity  in the flow  point test at 15%  o f the 
titan ium  d ioxide, it was re la tive ly  ineffective at 2 0 %  o f the O x y  R e d  in this 
test. Again , Amerlate P was m ore active than the other tw o derivatives, 
show ing good  a ctiv ity  even  at a con centration  as low  as 5 % . The sedim en
ta tion  test data  exh ib ited  the sam e pattern  as the wet point and flow  point 
data .

Red No. 9: A t the concentrations tested, none o f the derivatives d em on 
strated  reductions in w et point and flow  poin t w ith  this organic pigm ent 
com p a ra b le  to  those show n w ith  the inorganic pow ders tested. Since there 
appeared  to  be slight a ctiv ity  at the 2 0 %  add itive  concentration , it is 
possib le  that higher ratios o f add itive to  p igm ent w ould  be effective. The 
sed im entation  tests also indicated  that this m ay be the case. In  these 
tests, Amerlate P appeared to  be m ore active than the other tw o derivatives.

Effect of Varying the Vehicle
T o  determ ine the effect o f the vehicle on  the dispersing a ctiv ity  o f the
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derivatives, w et poin t, flow  poin t and sedim entation  tests were con d u cted  
on  the sam e 12 system s tested  in the previous series, substituting isopropyl 
palm itate for the m ineral oil. These data are sum m arized in Tables 
XI-XVI.

Titanium dioxide: A lthough  the titanium  d iox ide  had  a low er w et poin t 
in isopropyl palm itate than  in m ineral oil, no differences in the efficiency o f  
the derivatives were n oted  betw een  the tw o vehicles. In  the flow  point 
tests, Amerlate P exh ib ited  the sam e pattern  in b oth  vehicles -  a sharp 
decrease at 5 %  w ith  lesser decreases at the higher concentrations. A lthough  
Acetulan and Amerchol L-101 dem onstrated better a ctiv ity  in  the flow  
poin t at 5 %  and 10%  levels in isopropyl palm itate than in m ineral oil, these 
tw o derivatives again show ed a dram atic decrease in this test betw een 
1 0%  and 2 0 % .
Table X I  Effect o f three derivatives on wet point of four powders in ¿sopropyl palmitate

Additive and concn. Titanium
dioxide Talc Oxy Red Red No. 9

I.P.P. (control) o .o % 52.3 46.8 41.5 35.3
5.0 43.0 40.5 34.5 31.0

10.0 35.5 35.0 27.5 25.0
20.0 (23.0) (25.0) (16.5) (14.0)

A  cetu lan 5.0 38.0 35.5 28.5 29.0
10.0 32.5 22.5 21.0 22.5
20.0 12.4 18.0 5.5 10.5

A m erch o l L -1 0 1 5.0 40.0 39.5 27.5 32.8
10.0 26.5 31.0 19.5 25.5
20.0 12.3 11.5 4.5 15.5

A  m erlate P 5.0 28.5 37.0 19.5 30.5
10.0 24.5 31.5 13.0 22.5
20.0 12.5 12.5 2.5 13.0

Table X I I  Effect o f three derivatives on flow point of four powders in isopro )yl palmitate

Additive and concn.
Titanium
dioxide Talc O xy Red Red No. 9

I.P .P . (control) 0.0% 194.4 215.3 124.6 96.5
5.0 (188.4) (209.3) (118.6) (90.5)

10.0 (182.4) (203.3) (112.6) (84.5)
20.0 (170.4) (191.3) (100.6) (72.5)

A  cetu lan 5.0 176.3 210.4 102.5 88.8
10.0 139.0 198.2 84.8 83.1
20.0 34.2 177.5 32.4 68.3

A m erch o l L -1 0 1 5.0 155.3 197.0 79.9 94.5
10.0 135.4 183.0 56.2 88.5
20.0 62.4 154.8 46.7 71.3

A  m erlate P 5.0 76.0 155.9 58.5 87.6
10.0 67.2 134.5 49.6 79.4
20.0 61.5 104.7 41.4 70.9
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Table X I I I  Effect o f three derivatives on sedimentation rate of titanium dioxide in
isopropyl palmitate

Settling
time

Settling volume (%  of total)

No derivative A  cetu lan A m erch o l L -1 0 1 A m erla te  P

10 min 74.4 89.8 100.0 100.0
20 „ 62.2 81.7 100.0 100.0
30 „ 47.6 73.2 100.0 100.0
40 „ 39.0 65.8 100.0 100.0
60 „ 32.4 50.0 100.0 100.0
90 „ 30.0 32.4 100.0 93.9

120 „ 28.0 29.3 100.0 89.0
24 hr 20.7 19.5 95.1 78.1

Table X IV  Effect o f three derivatives on sedimentation rate of talc in isopropyl
palmitate

Settling
time

Settling volume (%  of total)

N o derivative A  cetu lan A m erch o l L -1 0 1 A m erla te  P

10 min 97.6 98.8 98.8 98.4
20 „ 96.9 97.6 97.6 97.6
30 „ 95.1 97.6 97.6 97.6
40 „ 95.1 96.6 96.6 96.6
60 „ 92.7 95.1 95.1 94.6
90 „ 89.9 92.7 92.7 92.2

120 „ 85.4 89.9 90.2 87.3
24 hr 41.5 36.6 29.3 39.0

Table X V  Effect of three derivatives on sedimentation rate of Oxy Red in isopropyl
palmitate

Settling
time

Settling volume (%  of total)

N o derivative A  cetu lan A m erch o l L -1 0 1 A  m erlate P

10 min 78.8 78.8 100.0 100.0
20 „ 68.8 68.8 100.0 100.0
30 „ 60.0 55.0 100.0 100.0
40 „ 50.0 45.0 100.0 100.0
60 „ 37.5 22.3 100.0 100.0
90 „ 21.3 17.5 100.0 91.3

120 ,, 21.3 17.5 100.0 90.0
24 hr 15.0 15.0 12.5 41.3
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Table X V I Effect of three derivatives on sedimentation rate of Red No. 9 in isopropyl
palmitate

Settling
time

Settling volume (%  of total)

N o derivative A ce tu la n A m erch o l L -1 0 1 A m erla te  P

10 min 98.8 98.8 100.0 100.0
20 „ 96.9 97.6 98.8 100.0
30 „ 92.7 95.1 95.1 100.0
40 „ 92.7 93.4 92.7 98.8
60 „ 90.9 90.2 89.9 98.8
90 „ 80.5 85.4 83.6 98.8

120 „ 73.2 80.5 78.0 95.1
24 hr 21.9 19.5 24.4 53.7

In  the sedim entation  tests, Amerchol L-101 and Amerlate P were effective 
in  b o th  vehicles, w hile Acetulan show ed less a ctiv ity  in Isopropyl palm itate 
than in m ineral oil.

Talc: Changing the vehicle from  m ineral oil to  Isopropyl palm itate  did 
not m aterially alter the w et poin t data  for the con tro l or for the additives. 
A lth ou gh  the con tro l flow  poin t data  were low er in Isopropyl pa lm itate  than 
in  m ineral oil, the flow  points determ ined  for the derivatives were essenti
a lly  the sam e in b oth  vehicles. This m a y  indicate reduced  effectiveness in 
Isopropyl palm itate. The sedim entation  test data  also indicated  reduced 
a ctiv ity  for the derivatives in this vehicle.

Oxy Red: T he w et points o f  the con tro l and o f the additives were low er 
in  isopropyl palm itate than in m ineral oil but th ey  fo llow ed  sim ilar patterns 
in b o th  vehicles. A lthough  the con tro l flow  points were sim ilar in b oth  
vehicles, the derivatives were m ore effective in isopropyl palm itate. A t 
2 0 %  additive, Acetulan appeared m ost active, even though  it was rela tively  
ineffective in m ineral oil. The sedim entation  test data  d id  not indicate 
this dispersing a ctiv ity  for Acetulan, but d id  confirm  the effectiveness o f 
Amerchol L-101 and Amerlate P.

Red No. 9: T he test data  in isop rop yl palm itate paralleled the data 
determ ined in m ineral oil.

D is c u s s io n

A ll the test procedures revealed  significant pigm ent w etting and 
dispersing a ctiv ity  for lanolin  derivatives. The w et point and flow  point 
m easurem ents p rov id ed  quantitative data  w hich cou ld  be used to  determ ine 
efficient add itive /p igm en t ratios for each system . Sedim entation tests, 
con d u cted  at higher add itive concentrations, and m icroscopic exam ination
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o f the flow  poin t dispersions, a lthough in them selves neither definitive nor 
quantitative, p roved  valuable supplem entary procedures.

In  several instances, an add itive flow  point had  approx im ately  the 
sam e num erical value as the con tro l. M icroscop ic exam ination  o f these 
dispersions revealed  that the add itive sam ple was p a rtly  defloccu lated  and 
the con tro l was com plete ly  floccu lated . This ind icated  th at the add itive 
should  be exp lored  further at higher concentrations. M icroscopic exam i
nation  thus anticipated  the sharp drops in the w et points and flow  points 
o f the m ineral o il/titan iu m  d iox ide  d ispersions conta in ing Acetulan and 
Amerchol L-101. Such sharp drops p rob a b ly  represent reaching the critical 
ratio o f pigm ent /a dd itive /veh icle  required  for com plete  dispersion.

Sim ilarly, the sedim entation  test often  ind icated  a ctiv ity  for system s 
w hich  appeared com parative ly  inactive in prelim inary w et poin t and flow  
p oin t m easurem ents. This w as n oted  w ith  the Amerlate P /R e d  N o. 9 
com bin ation  and indicated  the advisab ility  o f continuing the tests at higher 
add itive  concentrations.

In  the titanium  d ioxide /m ineral oil system , lanolin  and its liqu id  fraction  
dem onstrated  g ood  w etting and dispersing properties. H ow ever, the 
dispersions were ta ck y  and stringy. P otentia lly  troublesom e d ilatency  was 
also noted . B y  contrast, all the other lanolin  derivative dispersions were 
sm ooth  and elegant and handled  easily in all test m anipulations. Thus the 
chem ica lly  m odified  derivatives retained the desirable w etting action  while 
elim inating the inherent disadvantages o f lanolin.

The initial screening tests on  the titanium  d iox ide /m ineral oil system  
ind icated  that those derivatives conta in ing free or esterified lanolin  fa tty  
acids were the m ost active dispersing aids. T he lanolin  fa tty  acids consist 
o f norm al, branched  and h y d ro x y  acids having a w ide range o f m olecu lar 
weights. Because o f their unique chem ica l configuration , these fa tty  acids 
exh ib it functional properties vastly  different from  those o f conventiona l 
fa tty  acids. This is clearly  dem onstrated  b y  the superior perform ance o f 
Amerlate P  (isopropyl lanolate) in contrast to  the in a ctiv ity  m anifested  b y  
isopropyl palm itate.

N o  overall rating o f relative efficiency can  be m ade for p igm ent w etting 
and dispersing agents because o f the m any criteria  b y  w hich  efficiency m ay 
be ju dged . A n  ideal agent w ou ld  ach ieve com plete  dispersion at a low  
add itive  to  p igm ent ratio in a m inim al am ount o f vehicle and w ou ld  be 
active in m any system s. Because o f  the specific action  o f w etting additives, 
the ideal dispersing aid m ay w ell be  fou n d  in a com bination  o f surface a ctive  
m aterials.
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U ntil this ideal dispersing agent or com bin ation  o f agents is found, the 
m ost efficient add itive  for any app lication  m ust be the one that m eets the 
prim ary dispersing requirem ents o f each individual system . I f  the low est 
possible ratio o f add itive to  p igm ent is the m ost im portant consideration , 
then a derivative  such as Amerlate P w ou ld  be utilized . If, on  the other 
hand, the prim ary requirem ent is a system  conta in ing a m inim al am ount 
■of vehicle, then an add itive w hich  gives the low est flow  poin t should  
be selected. Acetulan, w hich gave exception a lly  low  flow  points at 
slightly  higher add itive concentrations, w ou ld  be the preferred dispersing 
a id . T he typ e  o f data  presented in this stu dy  can  be used to  m ake such 
selections.

It is possible that further investigations n ow  being con d u cted  on  a 
broader range o f m aterials, including hom ologous series, m a y  disclose 
underlying concepts relating chem ical structure to  dispersing action . 
Furtherm ore, analysis o f  a greater volum e o f data  m ay allow  reliable 
pred iction  o f w etting a ctiv ity  based  on established patterns o f behaviour.

S u m m a r y  a n d  C o n c l u s i o n s

M odified w et point and flow  point procedures are described. Their 
va lid ity  as quantitative m easurem ents o f the w etting and dispersing 
a ctiv ity  o f lanolin  derivatives in several cosm etic p igm ent/veh icle  system s 
is dem onstrated. T h e va lue o f the sedim entation  test and m icroscopic 
exam ination  o f the flow  poin t dispersions was illustrated.

A ll the lanolin  derivatives evaluated  b y  the described  tests exh ibited  
significant w etting  and dispersing action . This a ctiv ity  was found to  be 
specific so that data  obtained  m a n y  add itive /p igm en t/veh icle  system  cou ld  
not be applied  to  another system  differing b y  even one com ponent. S im i
larly, neither the effective level o f  w etting aid nor the volum e o f vehicle 
required to  reach a desired result cou ld  be predicted.

O f the derivatives studied  in som e detail, Amerlate P was the m ost 
versatile, dem onstrating w etting  and dispersing a ctiv ity  at relatively  low  
concentrations in m ineral oil and isop rop yl palm itate for the three inorganic 
pigm ents. There were indications that concentrations o f  Amerlate P  higher 
than 2 0 %  w ou ld  achieve dispersion o f the organic colour. W hile Amerlate P 
(isopropyl lanolate) exh ibited  excellent a ctiv ity , isopropyl palm itate 
show ed v ery  little  a ctiv ity  in the com binations tested.

Acetulan dem onstrated generally g ood  w etting  a ctiv ity  w ith som e 
specificity  for p igm ents and vehicles. N o pattern  was observed  w hich 
■could explain  or predict this specificity.
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Amerchol L-101 exh ib ited  definite dispersing a ctiv ity  fo r  the tw o m etal 
ox ides  in  b o th  vehicles and show ed m odest a ctiv ity  fo r  talc. T he effect o f 
Amerchol L-101 was insignificant in dispersing the organic colour.

Lanolin  derivatives p rov ide  the form ulation  chem ist w ith  effective 
p igm ent dispersing aids w hich  have valuable m oisturizing, cond ition ing and 
em ollient effects as well. E valuating them  b y  the described m ethods 
sim plifies the p rob lem  o f selecting the derivative w hich  w ill be  m ost 
e ffective  for a specific p igm ent/veh icle  system .
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D IS C U S S IO N

M r . E . W . C l a r k : In  th e  experim en t on  sed im entation  rate th e m ost effective  
ad d itiv e  appeared  to  b e  Amerlate P . T h is is a solid  substance and presum ably  
increased th e  v iscos ity  o f  th e m ineral o il. Is it possib le  th at th is  increased v iscosity , 
as op p osed  to  a d ispersing effect, w as a t least partia lly  responsib le fo r  th e  slow er 
sed im en tation  ?

M r . C o n r a d : Y es, it  is possib le. W e  h ave  tr ied  lanolin  in  th e  sam e series and 
in oth er series w h ich  w e h ave  n o t  presented here, an d  Amerlate P  seem ed t o  be  
q u ite  different from  lanolin  in  its effect. T h e  Amerlate P  is a so ft  so lid ; th e m elting  
p o in t d oes n o t  d iffer m u ch  from  th at o f  lanolin , ju s t  on e  or tw o  degrees higher.

M r . E . W . C l a r k : In  th e Tables y o u  w ere com parin g  Amerlate P  w ith  tw o  
o th er derivatives, and  the oth er derivatives w ere th in  liquids, so there w ou ld  be a 
considerable  d ifference in v iscosity .

M r . C o n r a d : Y es.
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D r . B . A . S c o t t : I s the chem ica l n atu re  of these la n o lin  d e riva tive s  su ffic ie n tly  
w e ll defined to  assess cross-sectional d iam eters ? I f  th is  is  the case, p lo ttin g  per cent 
w eight of ad d itive s ra th e r th an  fra c tio n  of su rface covered a t an y  co ncen tratio n  m ay 
e xp la in  d ifferences betw een la n o lin  d e riva tive s .

M r . C o n r a d : T h e  m a te ria ls liste d  co ver a cross-section of a ll typ es o f la n o lin  
d e riva tive s . Som e of these are  esters, some are e x tra c ts  o f alcoho ls co n ta in in g  
hyd rocarbons, some of them  are acetates of a lco h o ls. Th e re  is  a range o f m o lecu lar 
w e ig h t, la n o lin  its e lf being anyw here from  700 to  1000 depending on th e  presence 
of d iesters. Som e of the low er w eight esters are around 350. Y o u  have a d ifference 
in  m o lecu lar w e ig ht, you  have q u ite  a d ifference in  v is c o s ity , and you  h ave  q u ite  
a  d ifference in  co n sisten cy . These are a ll fa c to rs , there  is  no question about it . 
H ere we are try in g  to  present a general m ethod fo r co m p arative use in  w ettin g .

M r. J .  G .  P i t t : I  w ould have thought th a t th e  w ettin g  effect of these la n o lin  
d e riva tive s  w ould be p ro p o rtion a l to  co ncen tratio n  in  the veh icle  ra th e r th an  re la tiv e  
to  th e  w e ight of pow der. W hen the flow  p o in t te st is  done and a d ispersed suspension 
obtained , does th e  pow der re flo ccu la te  w hen the fu ll d ilu tio n  w ith  veh ic le  is  ca rrie d  
out ?

M r . C o n r a d  : W e trie d  th is  in  one or tw o  cases, b u t it  seem ed to  be a co ncentration  
e ffect. A  m inim um  c rit ic a l concentration  of a d d itive  is  p ro b ab ly  requ ired  to  p reven t 
re flo ccu la tio n .
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In  la te  1963, th e  G eneral M ed ical C o u n cil and th e  P h arm ace u tica l S o cie ty  of 
G re a t B r ita in  agreed to  set up a jo in t a u th o rity  to  p repare and d istrib u te  chem ica l 
reference substances needed to  c a rry  out ce rta in  te sts and assays described in  the 
B r it is h  Pharm acopoeia, th e  B r it is h  P h arm ace u tica l Codex and the B r it is h  V e te rin a ry  
Codex. T h e  Jo in t Com m ittee held  its  firs t  m eeting in  M arch  1964, and estab lished  a 
num ber o f pane ls. E a c h  p ane l w as charged w ith  the ta sk  o f estab lish in g  one or 
m ore o f these reference substances, and , since these substances m ig h t be of va lu e  fo r 
o ther purposes, th e  panels w ere asked , should it  p rove im p racticab le  to  ob tain  ab so lute 
p u rity , to  asce rta in  as fa r as possib le th e  am ounts o f a ll im p u ritie s.

T h e  firs t tw o B r it is h  C hem ical R eference Substances are now  a va ila b le  -  D ig o xin  
and 2-t-butyl-4-m ethoxypheno l (th e  m ost a c tive  isom er present in  b u ty la ted  h yd ro xy- 
an iso le ). T h e  2-t-butyl-4-m ethoxypheno l R eferen c e  S ubstance  is  req u ired  fo r th e  
assay  o f b u ty la te d  h yd ro xyan iso le  and in  th e  IR  id e n tifica tio n  te s t. In  th is  case, a  
p u rity  of a t le ast 99.85 per cent has been ach ieved , th e  balance being m ade up o f 
v e ry  sm a ll am ounts of 3 ,3 '-d i-(t-b u ty l)-2 ,2 '-d ih yd ro xy-5 ,5 '-d im e th o xyb ip h e n y l 
(b is -B H A ), 2 ,5 -d i(t-b u tyl)-4-m eth o xyp h en o l, 4-m ethoxyphenol and a trace  o f an  
un id en tified  im p u rity . A s w e ll as its  p h arm aceu tica l uses, b u ty la te d  h yd ro xya n iso le  
has exte n sive  usage in  th e  food in d u stry  as an a n tio x id a n t in  o ils  and fa ts , and th e  
estab lishm ent o f th is  reference substance m ay be welcom ed in  fie ld s outside o f 
p h arm acy .

Sam ples of these reference substances are d istrib u ted  b y  th e  P h arm ace u tica l 
So cie ty  and are a va ila b le  on ap p lica tio n  to  th e  A ss is ta n t D ire c to r, D ep artm ent o f 
P h a rm ace u tica l Sciences, 17 B lo o m sb u ry Sq uare , Lon d o n , W .C .l, a t a cost o f ¿3  fo r 
0 .2  g o f the 2-t-butyl-4-m ethoxypheno l.

2 - t-B U T Y L -4 -M E T H O X Y P H E N O L
T h e  b atch  o f 2-t-b utyl-4-m ethoxypheno l co n stitu tin g  th e  R eference Sub stance 

w as p repared fo r th e  Jo in t Com m ittee b y  M ay and B a k e r L td . from  com m ercial 
m a te ria l of good q u a lity  b y  fra c tio n a l d is tilla tio n  in  vacu o, fo llow ed b y  passage o f a  
so lu tio n  in  ch lorofo rm  through a lu m in a and rem o val o f th e  so lven t from  th e  e lu ate .

T h e  R eference Substance has the fo llo w ing  general a n a ly tic a l ch a ra c te ris tic s :
D e s c r ip t io n : A  s lig h tly  cream -coloured c ry s ta llin e  pow der w ith  a ch a ra cte ris tic  

odour.
S u lph a ted  a s h :  Le ss  th an  0 .05 per cen t.
V ola tile  im p u rities  (determ ined  as th e  loss in  w eight in  a p a rtia l vacuum  fo r 

3 h o u rs): Le ss  th an  0.01 per cen t.
M e lt in g -p o in t :  6 4 .1 °.
T h in -la y er  ch rom a togra ph ic test (B r it is h  Pharm acopoeia 1963, A ddendum  

1964): N o spots detectab le o ther th an  th a t due to  2-t-butyl-4-m ethoxy- 
phenol.

In fra -r e d  sp ectru m  (B r it is h  Pharm acopoeia 1963, Addendum  1964): Com plies 
w ith  te st.

U ltra -v io let s p e c tr u m :  In  a m ixtu re  of 49 p a rts  b y  vo lum e of dehyd rated  a lco ho l,
B .P ., and 1 p a rt b y  vo lum e of N  h yd ro ch lo ric  ac id , a 0 .002 per cent w /v  
so lu tio n  shows m axim a a t 228 m^ ( E l  per cen t, 1 cm  =  340) and 292 m/t (E  
1 per ce n t, 1 cm = 20 5 ) and a m in im um  a t 253 m/j, ( E l  per cen t, 1 cm = 8 )..
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T h e  possib le im p u ritie s in  th e  R eference Substance, w h ich  are u n lik e ly  to  be 
revealed  b y  th e  above te sts a t th e  le ve l of p u rity  expected o f th e  m a te ria l, w ere 
hyd roqu inone, 4-m ethoxypheno l, 3-t-butyl-4-m ethoxypheno l, 2-5-d i-(t-b uty l)-4- 
m e th o xyp h e n o l(d i-B H A )an d  3 ,3 , -d i-(t-b u ty l)-2 ,2 '-d ih yd ro xy-5 ,5 '-d im eth o xyb ip h en y l 
(b is -B H A ). T h e  R eference Substance w as therefo re exam ined m ore c r it ic a lly  b y  
th in -la ye r chrom atog raphy and gas-liq u id  ch rom atog raphy.

T h in -la y er  ch rom a togra ph y . T h e  system  used w as th a t described in  th e  B .P . 
1963, Addendum  1964, w h ich  is  based on th a t of S e h e r(l). A t  the load ing  requ ired  
in  th e  B .P . m onograph (0 .2  m g), o n ly  th e  spot due to  2-t-butyl-4-m ethoxypheno l w as 
d e tectab le . W hen th e  load ing  of the R eference Substance w as increased  to  1 m g, a 
sp o t corresponding w ith  th a t of b is-B H A  w as detectab le in  ad d itio n  and estim ated  
a s  eq u iva len t to  0.01 per cent in  one la b o ra to ry  and 0 .02 per cent in  a second. In  one 
la b o ra to ry , a spot corresponding w ith  th a t o f d i-B H A  w as ju s t detectab le and e sti
m ated  a t 0.01 per cent or le ss. N o spot corresponding w ith  hydroqu inone, 4-m etho xy
pheno l or 3-t-butyl-4-m ethoxypheno l w as detectab le b y  e ith e r la b o ra to ry ; the 
co n ten ts of these im p u ritie s ( if  p resent a t a ll) in  th e  R eference Substance w ere th u s 
assessed as less than  0.01 per ce n t, less th an  0 .02 per cent and less th an  0.1 per cen t, 
re sp e ctive ly . W hen estim atin g  th e  co ncentratio ns of th e  im p u ritie s present from  
insp ectio n  o f these th in -la ye r chrom atogram s, it  w as ap preciated  th a t th e  absence 
o f th e  m ain  co n stitu en t, o r th e  presence of va ry in g  am ounts of it , m ay g ive rise  to  
m odified spot areas, lead ing  to  fa lse  e va lu a tio n .

G a s-liqu id  ch rom a togra ph y . T h e  Reference Substance w as exam ined using  the 
cond itions d etailed  below , w h ich  gave m axim um  s e n s itiv ity  w ith  the ap p aratus used.

S a m p le s i z e : 10^1 of a so lu tio n  co n tain ing  1 g o f R eference Substance in  1 m l 
of benzene.

C o lu m n : 12 ft  g lass U -tube co n tain ing  th e  60-80 m esh fra c tio n  of 60-100 m esh, 
acid-w ashed E m b a cel kiese lg uh r im pregnated w ith  15 p er cent w /w  o f 
E m b a p h a se  silico n e o il.

C olu m n  tem p era tu re :  180°C .
In le t  tem p era tu re :  310°C .
C a rrier  g a s :  H ydrog en .
D e te c to r :  F lam e-io n isatio n .

W ith  th is  system , 3-t-b utyl-4-m ethoxypheno l, hyd roquinone and b is-B H A  are 
n o t detectab le . 4-M ethoxyphenol and d i-B H A  are detectab le a t le ve ls o f 0 .002 per 
cen t and 0 .005 p er cen t, re sp e ctive ly  (b y  peak-area com parison), b u t w ere not 
detected in  th e  R eference Substance. One un id en tified  im p u rity  (no t revealed  b y  
h in -la ye r chrom atog raph ic exam in atio n ) w as detected how ever in  th e  Reference 

Substance and w as estim ated  as about 0.001 per cent (expressed as 4-m ethoxypheno l).
C o n c l u s i o n . Fro m  these te sts , it  is  concluded th a t th e  B r it is h  C hem ical R e fe r

ence Substance 2-t-butyl-4-m ethoxypheno l co n tains not less th an  99.85 per cen t of 
2 -t-butyl-4-m ethoxypheno l, together w ith  a to ta l of no t m ore than  0 .15 per cen t of 
im p u ritie s , a ll b u t one of w h ich  h ave  been ch aracte rised .

R E F E R E N C E

(1) Seher, A. Fette Seifen Anstrichmittel 61 345 (1959).
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L E C T U R E  N O T E S  O N  D E R M A T O L O G Y .  B . Solom ons. Pp. v iii 
+  249  +  111. (1965). Blackwell Scientific Publications, Oxford. 21s.

T h e  au th o r’s p re face sta tes th a t th is  is  an in tro d u ctio n  to  derm ato logy fo r 
stu d en ts and general p ra ctitio n e rs. D r . Solom ons w ould  no t h ave  been m uch 
concerned w ith  its  va lu e  to  cosm etic chem ists b u t th is  re v iew  is  n a tu ra lly  in fluenced  
in  th is  d ire c tio n . Th e re  is  no question o f w hether th e  book is  a u sefu l guide to 
"d o -it-yo u rse lf”  derm ato logy fo r ch e m ists; th is  is  no t so m uch to  be eschewed through 
su b se rv ie n t reverence fo r th e  closed shop o f m edicine as in  recogn ition  o f th e  abso lute 
n ecessity  fo r c lin ic a l experience as a background to  p roper ap p reciatio n  o f a  m ed ical 
te x t . L a ck in g  such  experience, is  th ere  a n y  benefit to  be gained b y  a chem ist 
read ing  a  derm ato log ica l textb o o k? W ith in  ce rta in  lim its , yo u r re view er b e lieves 
th a t th ere  is  indeed .

T o  conduct research  on o r to  m anu factu re  cosm etics, it  is  su re ly  v ita l to  have 
som e id ea of th e  good and bad effects th a t p rod ucts e xh ib it on th e  s k in ; in so fa r 
as u n favo u rab le  reactio ns m ay be co in c id e n ta l o r d ire c tly  re la ted  to  th e  to p ica l 
ap p lica tio n , th e  in ve stig a to r ought to  h ave  some notion  o f the possib le consequences 
and  o f th e  in d ica tio n s fo r ca llin g  upon exp ert c lin ic a l ad vice . S tu d yin g  the re le va n t 
sections of a fa ir ly  e lem entary book on derm ato log y, such  as D r . Solom ons’ , w ill 
create th e  rig h t a ttitu d e  of m ind .

I t  w ould  be presum ptuous fo r a  non-m edical re view er to  c rit ic iz e  th e  s tr ic t ly  
c lin ic a l aspects of th is  book, b u t va rio u s p h ysio lo g ica l m atte rs o r d escrip tions of 
to p ic a l trea tm en ts are  re la tiv e ly  easy to  assess. F o r exam p le , the lis t  o f allergens 
on page 84 is  h a rd ly  com prehensive b u t it  is  doubtless selected fo r its  p ra c tica l 
sig n ifican ce . T h e  ty p ic a l dogm a or o ver-sim p lifica tio n  ch a ra cte ris tic  o f a sm a llish  
handbook is  seen in  th e  statem ent on page 51 re fe rrin g  to  cosm etics "th e re  is  no 
a rtic le  am ongst these substances w h ich  cannot produce a d e rm a titis”  o r on page 129 
w h ich  sta tes b a ld ly  th a t tin e a  ve rsico lo r is  a fungus in fe ctio n  "d u e to  M icrosporum  
fu r fu r .”  On page 71, there  is  th e  statem ent th a t seborrhoeic d e rm atitis  o f th e  scalp  
is  b a s ic a lly  an  increase in  th e  no rm al am ount o f sca lin g  o f th e  ep iderm is, w h ich  is  
know n as d a n d ru ff; expression  o f th e  re la tio n sh ip  in  th is  m anner is  a t le a st o f dubious 
v a lid ity .

D r. Solom ons’ book is , as suggested above, co n cise ly  w ritte n  in  a s ty le  avo id ing  
obscure and h ig h ly  sp ecia lized  phraseo logy. I t  is  w e ll produced and has an exceed
in g ly  fine co llectio n  o f photographic illu s tra tio n s .

E S S A Y S  I N  B I O C H E M I S T R Y .  V o l. 1. E d ito rs : P. N. C am pbell 
and  G . D . G reville. P p . x i - f  170 +  111. (1965). Academic Press, 
London and New York. 18/6.

T h is  is  th e  f irs t  of a  p ro jected  series o f vo lum es co n ta in in g  essays on b io
ch em ica l to p ics. T h e  aud ience fo r w h ich  th e  book is  designed com prises m a in ly
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advanced stud en ts, b u t it  is  hoped also  to  in te re st teachers dealing w ith  p a rts  o f 
b io ch em istry  in  w h ich  th e y  are no t e xp e rt, and research  w orkers w ish ing  to  ob tain  
an up-to-date p ictu re  of to p ics outside th e ir sp e c ia lity .

T h e  firs t essay, "T h e  ro le  of C 0 2 fix a tio n  in  m etab o lism ,”  (H . G . W ood and
M . F . U tte r) deals w ith  th e  n atu re  and sig n ificance of enzym es from  hetero tro p h ic 
ce lls  capab le of fo rm ing  a carbon-carbon bond from  C 0 2 and an accep tor m olecu le . 
T h e  d iscussion  covers the ro le  of b io tin , and eva lu ates th e  sig n ificance of the fix a tio n  
reactio n  in  gluconeogenesis, fa t ty  acid  syn th esis , and the m etabolism  of p rop ionate.

"O n  the m echanism  of m u scu lar co n tractio n ”  (R . E . D av ie s) covers a v e ry  
com p lex to p ic f ir s t ly  w ith  a h is to rica l in tro d u ctio n  and a d escrip tion  of the m icro 
anatom y of m uscle and a c tiv a tin g  and re la x in g  fac to rs , then  w ith  energy re la tio n 
sh ip s, and fin a lly  sum m arizes a postu lated  m o lecu lar m echanism  w h ich  accounts fo r 
m any o f the phenom ena observed during  m uscle co n tractio n .

“ Sequence d eterm ination  in  n u cle ic ac id s”  (K . B u rto n ) d iscusses m ethods 
cu rre n tly  being used in  a fie ld  w h ich  has lagged behind achievem ents in  sequence 
a n a lys is  of p ro te in s, b u t w h ich  it  is  hoped w ill soon y ie ld  com plete sequences of 
some of the sm a lle r R N A ’s.

"O x id a tiv e  p h o sp h o rylatio n ”  (D . E . G riffith s ) describes the advances th a t have 
been m ade in  th e  la s t few  years in  th e  stu d y  o f the re sp ira to ry  chain  in  m ito cho nd ria , 
and th e  associated co nservatio n  of bond energy in  A T P .

"T h e  b iochem ist’s green m ansio n s: T h e  p ho to syn th etic e lectron  tran sp o rt 
ch a in  in  p la n ts”  (R . E . H ill)  deals w ith  the energy re la tio n sh ip s in  pho to syn thesis, 
and traces th e  h is to rica l developm ent of theo ries to  th e  present d ay w hen the p recise 
lin kag e  betw een photochem ical a c tiva tio n  and the reduction  o f C 0 2 is  s t ill a p o in t 
a t issue .

These essays do no t attem p t to  be com plete review s o f th e ir re sp ective  fie ld s, b u t 
each ca rrie s an exte n sive  lis t  o f references. T h e y  are w e ll ta ilo red  fo r th e ir declared 
o b ject of a im ing  a t stud ents and no n-sp ecia lists, being n e ith e r too elem entary no r 
too d etailed  fo r th is  purpose, and stim u la tin g  th e  reader b y  describ ing  cu rre n t 
problem s and an tic ip a te d  ad vances.

T h e  book ca rrie s au th o r and su b ject in d exes, and is  p rin ted  to  a h ig h  stan d ard . 
T h e  o n ly  sign of econom y in  th is  vo lum e stated  to  be p riced  fo r stud ents is  th e  paper 
b ack , w h ich  in  th e  re v iew er’s copy becam e detached ra th e r e a s ily . O therw ise it  is  
v e ry  good va lu e , and it  is  to be hoped th a t th e  B io ch em ica l So cie ty  w ill be encouraged 
to  continue th e  series. B . G . O V E R E L L .

S C H M I D T ’ S O R G A N I C  C H E M I S T R Y .  8th  E dn . E d ito r : N. 
C am pbell. Pp. x i +  941 +  111. (1964). Oliver 6- Boyd, Edinburgh and 
London. 63s.

Sch m id t’s O rg an ic C h em istry  has a long and honourable h is to ry  as an under
graduate p rim er -  and indeed has no t been found in ap p ro p riate  fo r precocious s ix th - 
fo rm ers. M oreover, it  has a lw ays p laced proper em phasis on references to o rig in a l 
w o rk . F o r th is  new ed itio n , D r . C am pbell has m ade exte n sive  re visio n s and in tro 
duced, in te r a lia , some trea tm en t of reactio n  m echanism s, non-benzenoid aro m atic 
hyd rocarbons, con fo rm atio nal a n a ly s is , b io syn th esis, and a few  o f the new er reactio ns 
and in te rm ed ia te s; passing  reference is  also  m ade to  some “ chem ica l cu rio sitie s”  th a t 
ap peal to  th e  au th o r. H e  hopes th ereb y to  su p p ly  " a  stan d ard  textb o o k fo r advanced
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stud en ts and a u sefu l reference book fo r research  w o rk e rs .”  W h ils t g ran tin g  th a t 
re v is io n  and m odern ization  of an e x istin g  com p lex w o rk  are  not easy — and th a t no 
tw o  chem ists w ill agree on w h a t should be re ta in ed  and w h at d isp laced  -  it  m ust be 
contended th e  book is  e n tire ly  too su p e rfic ia l. Th e re  is  p it ifu lly  lit t le  reference to  
p h ysica l o rgan ic ch e m istry  and inadeq uate m ech an istic d escrip tion  o f reactio n s. 
N om enclature is  d ism issed  in  less th an  one page and it  is  irr ita tin g  to  fin d  outm oded 
co nventions s t ill em ployed -  such  as su b stitu e n ts denoted as 1 :3 :5 -  ra th e r th an
1 ,3 ,5 - and use o f th e  dow ntum ed phenanthrene ske leton  fo r a b ie tic  ac id .

In  a p re lim in a ry  general section  o f 103 pages, general p rin c ip le s are  enunciated . 
R eference to  d e ta ils of u ltim a te  a n a ly s is  are  p ro p erly  om itted  b u t the im p lica tio n  
th a t oxygen is  (s t ill)  n o rm a lly  determ ined b y  d ifference is  u n fo rtun ate  in  a m odem  
te xtb o o k . U se fu l exam ples are  g iven  o f th e  deduction of em p irica l and m o lecu lar 
fo rm u lae . Th e re  is  a com m endable a ttem p t to  g ive  a condensed account o f e lectro n ic 
concepts o f va le n cy  and th e  L C A O  approach  to  m o lecu lar o rb ita ls  -  ju s t enough to  
w h et th e  ap p etite  b u t se rio u sly  in  need of sup p lem entary le ctu res, no t n ecessa rily  
too m ath e m atica l. S tereo ch em istry  and tau to m erism  are m o d erate ly w e ll described . 
F in a lly , b rie f reference is  m ade to  a p o t-p o u rri of p h ysica l p roperties and su n d ry  
to p ics -  such  as m p , bp and d is tilla tio n , co lour, so lu b ility , p o la rity , bond dim ensions, 
m esom erism , o p tica l a c t iv ity , O R D  (d ism issed  in  a p a rag rap h ), n u cleo p h ilic  and 
e le ctro p h ilic  su b stitu tio n  m echanism s, I R  and U V  (b u t not N M R  and m ass) spectro
sco p y, ch rom atog raphy (co lum n, paper and gas) and ion  exchange.

T h e  m ain  p o rtio n  o f th e  book, lik e  G au l, is  d iv id ed  in to  th ree  p a rts . T h e  firs t  
p a rt, A lip h a tic  Com pounds, fo llo w s th e  co n ven tio n a l system a tiza tio n  b y  fu n ctio n a l 
groups, sim p le and m u ltip le . T h is  cata logue o f p roperties and reactio n s is  en livened  
b y  exam ples o f ap p licatio n s such  as fe rm entatio n  processes, the d iv e rs ity  of petroleum  
p rod ucts and the com m ercial p o lym erizatio n  o f o lefins v in y l d e riva tive s  and e ste rs; 
som e m ig h t reg ret th a t fluorocarbons rece ive  o n ly  passing  m ention . T h e  section  on 
carb o h yd rates and p o lysaccharid es is  p a rtic u la rly  e ffe ctive . P a rt  2 , C arb o cyc lic  
Com pounds, begins w ith  a lic y c lic s ; m onoterpenes are  w e ll covered b u t o n ly  open 
ch a in  and d eca lin  re la ted  sesquiterpenes are considered w h ils t d iterpenes are  d is
m issed w ith  the ap p a llin g  statem ent th a t “ co m p ara tive ly  lit t le  is  kno w n”  of th em ; 
a  passing reference is  m ade to  squalene as a trite rp e n e . A ro m atic  fu n ctio n s are 
co m p rehensive ly , i f  su p e rfic ia lly , co vered ; th e  in te restin g  to p ics o f cine  su b stitu tio n  
and benzyne bonds are  m ere ly  m entioned and there  is  a b rie f fa c tu a l in tro d u ctio n  
to  nonbenzenoid a ro m atics . T h is  p a rt concludes w ith  a section  on ste ro id s th a t 
com pares fa vo u ra b ly  w ith  K a rre r and p ro vid es a su itab le  undergraduate in tro d u ctio n  
to  te sts such  as, sa y , th a t of th e  F ie se rs ’ .

T h e  fin a l p a rt deals w ith  H e te ro cyc lic  Com pounds. T h e  sim p ler system s are 
treated  co n ven tio n a lly  b u t th e  d erived  a lka lo id s are  u n eve n ly  d iscussed -  th u s the 
v a st and im p o rtan t realm  o f indole a lka lo id s is  d ism issed in  a  few  lin es w h ils t 
m orphine and its  congeners rece ive co n sid erab ly  m ore a tte n tio n . S u p e rfic ia l co ver
age is  g iven  to  o ther groups o f n a tu ra l p ro d ucts in c lu d in g  v ita m in s , horm ones and 
a n tib io tic s , although th e  sections on enzym es, p o rp h yrin s and p ro te in s are m ore 
ba lanced . In  a ll th ree  p a rts  o ccasional references are  m ade to  b iogenetic o rig in s ; 
acetate  coup ling  (in  connection w ith  po lypheno ls) and m evalon ic ac id  in term ed iates 
are  b rie fly  m entioned.

In  sh o rt, Sch m id t has a lw a ys been a  va lu a b le  undergraduate p rim er and D r. 
C am p bell has strugg led  m a n fu lly  to  m odernize it , b u t th is  is  too H ercu lean  a ta sk
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fo r one vo lum e. H e  has p ro vid ed  a  m ost readab le book, reasonab ly p riced , th a t 
should w het th e  ap p etite  o f th e  in te llig e n t undergraduate or G R IC  stu d en t -  b u t 
these w ill h ave  to  read a  g reat deal fu rth e r and need m any supp lem entary lectu res 
to  clo the the ske leton  sup p lied . Judged on h is  stated  aim s and ag ainst m odem  
textb o o ks now  a va ila b le , it  m ust be concluded -  re g re ttab ly  — th a t he has no t 
succeeded. G . F . P H IL L IP S .

I N D E X  T O  R E V I E W S ,  S Y M P O S I A  V O L U M E S  A N D  M O N O 
G R A P H S  I N  O R G A N I C  C H E M I S T R Y  1 9 6 1 -1 9 6 2 . E d itors : N . 
K harasch  and W . W o lf. P p . ix  +  260. (1964). Pergamon Press,
Oxford. 70s.

T h is  vo lum e is  th e  second in  a series w h ich  should  p rove extre m e ly  u sefu l 
to  a ll w ho have to  delve in to  th e  lite ra tu re  of o rgan ic ch e m istry . I t  lis ts  t it le s  of 
re view  a rtic le s  pub lished  in  E n g lish , F re n ch , G erm an and E n g lish  tra n s la tio n s o f 
R u ssia n  lite ra tu re ; fu ll references to  a ll a rtic le s  are g iven . T h e  firs t  vo lum e covered 
th e  period  1940-1960 and contained  about 7 ,000 t it le s ; th e  p resent vo lum e covers 
th e  period 1961-1962 and lis ts  about 2 ,500 t it le s .

T h e  su rve y  in c lu d es a rtic le s  from  a v e ry  w ide selection  of jo u rn a ls , p e rio d ica ls, 
re view  p u b lica tio n s, m onographs -  fro m  th e  sm a ll to  th e  m u lti-vo lum e w o rks, 
sym p osia and co lle c tive  vo lum es.

A  v e ry  lib e ra l in te rp re ta tio n  has been taken  o f th e  su b ject m a tte r “ o rganic 
ch e m istry ”  and th e  scope o f th e  coverage can be gathered from  a sh o rt lis t  o f su b jects 
noted w h ich  are  o f p a rticu la r in te re st to  cosm etics and p erfum ery ch e m ists : A u to xid a- 
tio n  and a n tio x id a n ts, an tifu n g a l ag ents, a lle rg y , enzym ology, th in -la ye r and o ther 
form s o f ch rom atog raphy, fa t ty  ac id s, essen tia l o ils , su rface-active  agents, detergents 
and detergency, terpene ch e m istry , co louring  m a tte rs, m icro sco p y, lip id  ch e m istry , 
soap, gum s, design and co nstructio n  o f lab o rato rie s. A  supp lem entary lis t  o f 
jo u rn a ls , e tc ., w h ich  are  “ p o te n tia lly  u se fu l sources of in fo rm atio n ”  is  appended 
and th is  in clud es our own Jo u rn a l. A  u se fu l ad d itio n  to  th is  lis t  m ig h t h ave  been 
its  contem porary Proceed ings o f th e  S c ie n tific  Sectio n , T o ile t Goods A sso cia tio n . 
T h e  vo lum e concludes w ith  com prehensive ind exes to  su b jects and au tho rs and a  
lis t  o f p ub lishers and th e ir addresses. T h is  vo lum e is  v e ry  w e ll p roduced ; o b vio u sly  
g reat care has been exercised  in  its  p rep ara tio n  and it  should  p rove an in va lu ab le  
ad d itio n  to  a n y  chem ica l lib ra ry . R . P . R E E V E S .

A N G E W A N D T E  C H E M I E .  International ed ition  in English. 
M onth ly. A nnual subscrip tion : $32 =  £11 .10 .0  =  D M  116. Academic 
Press, Inc., London and New York, Verlag Chemie GmbH; Weinheim/ 
Bergstr.

F o r 77 years A ngew andte Chem ie has been p u b lish in g  firs t  class re v iew  a rtic le s  
and to p ica l su rve ys from  a ll fie ld s o f ch e m istry ; a lthough  em phasis is  on p ra c tica l 
o rgan ic ch e m istry , th e  o ther d iv isio n s -  and even th eo re tica l aspects -  rece ive  a tte n 
tio n . T h e  jo u rn a l is  no tab le fo r th e  rap id  p u b lica tio n  o f sh o rt com m unications, 
w h ich  fo r m any research  w o rkers m ay be th e  firs t  in d ica tio n  o f progress in  th e ir 
p a rtic u la r fie ld . Im p o rta n t sc ie n tific  conferences, no t o n ly  in  Eu ro p e  b u t also  th e
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la rg e r m eetings elsew here in  th e  w o rld , are reported  and u sefu l ab stracts are  cu lled  
fro m  cu rre n t issues o f th e  p rin c ip a l chem ica l jo u rn a ls . T h e  book review s are  u su a lly  
w e ll w ritte n  and in te restin g , although  th e y  n a tu ra lly  tend  to  be concerned p rim a rily  
w ith  te x ts  of G erm an o rig in .

S in ce  Ja n u a ry  1965 th e  In te rn a tio n a l E d itio n  o f A ngew andte Chem ie has rep re
sented a  com plete tra n s la tio n  o f th e  G erm an e d itio n ; h ith e rto  ap p ro xim ate ly  th ree  
q u a rte rs o f each issue w ere tra n sla te d  — w h ich  som etim es posed an in v id io u s selection  
fo r th e  ed ito rs. Confusion som etim es arose w here reference w as m ade in  the lite ra tu re  
to  o n ly  one o f th e  tw o  ed itio ns and m any lib ra rie s  o n ly  ca rrie d  th e  E n g lish  language 
ve rsio n . In  th e  firs t  th ree  ye a rs , th e  “ grow th  ra te ”  achieved  a stead y 1 0 % . T h e  
in te re st show n b y  ap p lied  chem ists th roughout th e  E n g lish  speaking  w o rld  th en  led  
th e  p u b lishe rs to  m ake th e  In te rn a tio n a l E d itio n  a cover-to-cover tra n s la tio n  o f th e  
G erm an o rig in a l -  w ith  a  concom itant 35 %  increase in  s ize . A ll re v iew  a rtic le s , 
sh o rt com m unications, conference rep o rts, ab stracts and book review s appearing  in  
th e  tw o  G erm an issues each m onth , a re  now  tran sla te d  and com bined in  a sing le 
issue pub lished  a t th e  end o f the sam e m onth .

T h e  fir s t  re v ie w  in  th e  In te rn a tio n a l E d itio n , ap pearing  in  Ja n u a ry  1962, d ea lt 
w ith  non-enzym atic syn th esis in  vitro  o f p o lysaccharid e  and n u cle ic acid s and included  
some in te restin g  b iop o ietic sp ecu latio n . A  v e ry  h ig h  stand ard  has been co n sisten tly  
m a in ta in e d ; fo r in stan ce , e a rlie r vo lum es th is  ye a r have review ed in  d e ta il th e  co rre
la tio n  o f m ass sp ectra , th e  co n fig u ratio n  and sequence observed in  p o lym ers, stra in e d  
rin g  com pounds and tw o  aspects o f illu m in a tio n  m echanism s. T h e  conference rep o rts 
are  re m arkab ly  in fo rm a tive  and y e t concise -  no t n o rm a lly  considered to  be a  Teu to n ic 
a ttrib u te ! T h u s th e  Ja n u a ry  num ber described congresses o f b io ch em istry , photo
ch e m istry , gas ch rom atog raphy, o rgan ic su lp h u r com pounds, coo rd ination  com 
pounds, pep tides, lig n in  and m in e ra ls ; i t  m ay be s ig n ifican t th a t a ll b u t th e  la s t are 
e sse n tia lly  o rgan ic chem ica l to p ics.

F o r th e  p resen tatio n  o f h ig h  ca lib re  re view s and rep o rts alone, th is  jo u rn a l is  
w a rm ly  to  be com m ended; th a t the p u b lishe rs are  ab le now  to  o ffer a cover-to-cover 
fu ll tra n s la tio n  fo r the o rig in a l p rice  co n stitu tes a rem arkab le  b arg ain .

G . F . P H IL L IP S .

H O W  T O  F I N D  O U T  I N  C H E M I S T R Y .  C. R . B urm an. Pp. v ii 
+  220. (1965). Pergamon Press, Oxford. 17/6.

T h is  is  a  new  vo lum e in  th e  T e ch n ica l In fo rm atio n  series of th e  Com m onw ealth 
and  In te rn a tio n a l L ib ra ry . I t  is  in tended to  p ro vid e  a  career guide fo r personnel 
o ffice rs, an  in d ica tio n  o f lite ra tu re  sources fo r th e  stud en t and to  rem ind  research  
w o rkers of stand ard  te x ts  w ith in  and beyond th e ir d isc ip lin e . T h e  firs t  get b rie f 
b u t com prehensive guidance, th e  second m ore thorough d irectio n  w h ils t th e  th ird  
m ay fin d  use fo r th is  book. T h e  k e y  to  th e  custom er m ost lik e ly  to  fin d  p ro fit lie s  
in  a passing  reference in  th e  p reface to  “ stud en ts o f lib ra ria n sh ip ”  -  in  fa c t th e  w hole 
book reads lik e  a p a rt o f th e ir course. T h is  op in ion is  supported b y  th e  b ib lio lo g ica l 
questions appended to  each ch ap ter. I t  is  not su rp ris in g  therefo re to  fin d  th a t th e  
book is  com piled b y  th e  L ive rp o o l T e ch n ica l D ocum entation  O fficer and L ib ra ria n . 
T h e  s ty le  is  n ecessa rily  h ig h ly  com pressed and  fa c tu a l b u t the au th o r’s sm ooth prose 
rend ers it  re a d ily  readab le .

A  few  p o in ts o f c ritic ism  m ust be m ade. In c lu s io n  in  a Com m onw ealth series
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is  som ew hat m islead ing  in  th a t v ir tu a lly  a ll th e  reference w o rks are  fro m  U K  and 
U S A , w ith  o ther Eu ro p ean  co un tries a  poor th ird . T h e  firs t  Com m onw ealth re fe r
ence w as found on page 40 -  a u sefu l lib ra ria n ’s te x t book fro m  M elbourne -  and 
fo u r Com m onw ealth co un tries a re  m entioned in  th e  lis t  of societies in  ch ap ter 11. 
A lth o u g h  n o m in a lly  pub lished  th is  ye a r, i t  is  to  be reg retted  th a t few  o f th e  reference 
w o rks c ited  postdate 1962 and o rg an izatio n al changes have since taken  p lace in  some 
o f the bodies lis te d ; in  th is  typ e  o f p u b lica tio n , proof in sertio n  -  if  necessary b y  
footnote -  shou ld  h ave  been possib le . T h e  in d ex is  b a re ly  adequate and there is  an  
a lm o st to ta l la c k  o f cross reference betw een in d iv id u a l ch ap te rs ; ca su a l read ing  
m ig h t suggest an om ission o n ly  rem edied b y  ca re fu l s c ru tin y  elsew here.

Th e  book is  organized in to  12 ch ap ters. T h e  firs t  is  a  u sefu l concise sum m ary 
o f tra in in g  and careers in  ch e m istry , p rim a rily  from  th e  U K  stan d -p o in t; th e  fu n ctio n  
o f th e  R IC  is  w e ll covered . Som e readers m ig h t no t agree w ith  th e  statem ent th a t 
th e  successfu l stud ent w ill fin d  “ m any in te restin g  and w e ll p a id  openings in  in d u stry , 
governm ent serv ice  and teach ing ’ ’ ! A  ra th e r d ry  chap ter sum m arizes th e  o rgan iza
tio n  of lib ra rie s  and th e ir c la ssifica tio n  and catalogue procedures. T h e  n e xt chap ter 
is  e n titled  “ G u id es”  and is  concerned w ith  n a tio n a l b ib lio g rap h ies and catalogues, 
w ith  p a rticu la r reference to  m am m oth A m erican  co lla tio n s ; fo r jo u rn a ls  w ith  book 
lis ts  and re view s, o n ly  fo u r U S  and tw o  U K  are som ew hat a rb itra r ily  m entioned. 
M ost of the b e tte r know n chem ica l and te ch n ica l encyclopaed ias are quoted and 
b iog rap hy, h is to ry  and personal d irecto ries a re  no t overlooked . C h ap ter 4 is  an 
in tro d u ctio n  to  th e  va rio u s typ es o f p e rio d ica ls -  general, p o lyva le n t, in d u stria l and 
sp e c ia list and tra n sla tio n s o f o rig in a ls. Som e readers m ay be confused b y  the 
reference to  the existence  of n e a rly  100,000 sc ie n tific  and tech n ica l t itle s  and then  -  
p ious hope -  to  be en jo ined to  read o rig in a l papers to  see w h a t w o rk  supported th e  
pub lished  ab stra c t. A  m ost im p o rtan t ch ap ter describes th e  n atu re , purpose, scope 
and in d exin g  of ab stracts and lis ts  th e  p rin c ip a l jo u rn a ls  in  w h ich  these m ay be found . 
Sp ecia l a tten tio n  is  g iven  to th e  co n stru ctio n  and use o f Chemical Abstracts', repro
ductions illu s tra te  specim en po rtio ns o f th e  lis t  of jo u rn a ls  covered , general te x t and 
su b ject and fo rm u la  in d exes. T h e  lead ing  G erm an , B r it is h , S o vie t and F re n ch  
a b stra c t serv ices a re  described . A  u se fu l section  b rie fly  in tro d uces th e  no vice to  
system atic  search ing  o f the chem ica l lite ra tu re . F iv e  m ore chap ters consider the 
p e rio d ica ls, se ria l re view s, m onographs, tre a tise s , d a ta  and m ethods co llectio n s, and 
a selection  of com prehensive te x t books, sp ecia l to  G eneral and P h y s ic a l, A n a ly tic a l, 
In o rg an ic and O rg an ic C h em istry  and C hem ical Techno log y re sp e ctive ly . T h e  
p a rticu la r lite ra tu re  of c ry sta llo g rap h y , spectroscopy, ch rom atog raphy, po larography 
and electrop horesis, trad e  term s and the p rin c ip a l te ch n ica l p o ly lin g u a l d ictio n arie s, 
are  also  d ea lt w ith . T h e  d iv e rs ity  o f in te rn a tio n a l, B r it is h , Com m onw ealth , U S  and 
sp e c ia list so cie ties, science un io ns, research  co u n cils , p ro fessional asso cia tio n s, in 
d u stria l o rgan izations and research  in s titu te s , are  w e ll review ed  in  C h ap ter 11. I t  
is  noted th a t both th e  U S  and the U K  So cie ties o f C osm etic C hem ists each m e rit a 
parag raph  b u t C SM A  and B A M A  are no t m entioned. T h e  fin a l chap ter item izes a 
v a rie ty  o f U S  and B r it is h  governm ent p u b lica tio n s in c lu d in g  rep o rts and  gu id es; 
sp ecia l sections deal w ith  ato m ic energy, p a ten ts and stan d ard s o rg an izatio ns.

T h is  m ight w e ll be described as an  annotated  super b ib lio g rap h y or a chem ists’ 
source book. I t  is  in  th e  fo rm  o f a  pocket book and is  reasonab ly p riced .

G . F . P H IL L IP S .
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A N  I N T R O D U C T I O N  T O  C H E M I C A L  N O M E N C L A T U R E
R . S. Cahn. 2nd. E dn. Pp. x  +  109 (1964). Butterworths, London. 13/6.

C hem ical nom enclature is  a v ita l su b ject w h ich  is  th e  centre o f continuous 
co n tro versy  and confusion . In  p a rt, the confusion m ust be due to  the ske tch y  and 
scattered  trea tm en t g iven  to  nom enclature b y  m ost chem ica l textb o o ks. Th e re  is , 
there fo re , a re a l need fo r D r. C ahn ’s book.

T h e  trea tm en t he g ives to nom enclature in  th e  th ree  m ain  d iv isio n s o f ch e m istry  
is  in  ju s tifia b le  co n tra st. P h y s ic a l ch e m istry  is  covered b y  a four-page lis t  o f stand ard  
p hysico chem ica l sym bo ls recom m ended b y  th e  Sym b o ls Com m ittee of th e  R o y a l 
S o cie ty  (1951 ). A  28-page ch ap ter is  devoted to  ino rg an ic ch e m istry . T h e  b asis is  
th e  In te rn a tio n a l U n io n  o f P u re  and A p p lied  C h em istry  ( I .U .P .A .C .)  1957 Nom en
c la tu re  R u le s , together w ith  C hem ical S o cie ty  and C hem ical A b stra c t U sage. Th e  
fu ll coverage g iven  b y  th is  chap ter g ives it  va lu e  both as an  in tro d u ctio n  and as a 
h an d y reference to  ino rg an ic nom enclature .

In e v ita b ly  th e  a tten tio n  g iven  to  organ ic nom enclature is  longer (55 pages), m ore 
com p lex and less com plete. T h e  trea tm en t is  d iv id ed  in to  five  ch ap te rs ; G en e ra l; 
T h e  P rin c ip a l Fu n ctio n a l G ro u p ; B u ild in g  a N am e; S ke le ta l T y p e s ; Som e Sp ecia l 
Cases. T h e  approach throughout is  r ig h tly  "sy n th e tic ” , i.e . b u ild in g  up a nam e 
fro m  a s tru c tu ra l fo rm u la ; d e riv in g  the fo rm u la  from  the nam e w ill fo llo w  n a tu ra lly  
from  th is . A g a in  the b asis is  the I.U .P .A .C . 1957 R u le s w ith  C hem ical S o cie ty  and 
C hem ica l A b stra c t usage. A tte n tio n  is  d raw n  throughout to  co n trastin g  A m erican  
and  Eu ro p ean  co nven tio n . (M ino r changes have been m ade in  th is  ed itio n  of the 
book to  take  account o f th e  I.U .P .A .C . 1961 T e n ta tiv e  R u le s .) T h is  section  revea ls 
ad eq u ate ly  th a t o rganic nom enclature is  in  a sta te  of flu x  and th a t there is  no t, 
n ecessa rily , a  un ique, "co rre c t”  nam e fo r a g iven  com pound, b u t it  does th is  w ith o u t 
confusing  th e  u n d erly in g  p rin c ip le s . I t  is  in  th is  section  o f th e  book th a t th e  w ord 
" In tro d u c tio n ”  p ro p erly  ap p lie s. In fo rm atio n  on m ore sp ecia lized  to p ics such  as 
terp enes, stero id s and carb o hyd rates is  u n d erstan d ab ly  le ft to  references. H o w ever, 
an  exp lan atio n  of p re fixes such  as syn -, a n ti-, endo-, exo-, neo-, alio - is , perhaps, a less 
ju s tifia b le  om ission .

T h e  m a jo r change in  th is  ed itio n  is  th e  ad d itio n  of a 13-page chap ter of w orked  
exe rcises -  a  section  th a t w ill, undoubted ly, p rove o f va lu e  no t o n ly  to  th e  stu d en t. 
T h e  s ty le  and length  o f th e  w hole book m ake it  easy to  read and an y  chem ica l lib ra ry  
shou ld  benefit b y  its  presence. R . N . B E V IT T .

C H R O M A T O G R A P H I C  R E V I E W S ,  V O L .  7 . M. Lederer, ed. 
Pp. v iii +  202 - f  111. +  advertisem ents (1965). Elsevier Publishing 
Company, Amsterdam/London/New York. 60s.

R eference w as m ade in  a notice of V o lum e 6 (1 ) to  the broadening o f the o rig in a l 
am b it of th is  series. D r . M . Led e re r has continued  th is  tre n d ; there  are th ree a rtic le s  
sum m arizing  progress in  the ap p licatio n  of paper p a rtitio n  (p .p .c .) to  h ig h ly  sp ecialized  
to p ics , tw o  m onographs review in g  no vel extensions of chrom atograph ic procedures 
and an  account o f th in  la y e r ( t .l.c .)  techn iques in  a p a rticu la r fie ld  of n a tu ra l p roduct 
ch e m istry .

L . R . Sn yd er, from  th e  C a lifo rn ian  o il in d u stry , exam ines in  d e ta il th e  th eo re tica l

(1) J. 16 237 (1965).



6 4 6 J O U R N A L  O F  T H E  S O C I E T Y  O F  C O S M E T I C  C H E M I S T S

p rin cip le s o f g rad ien t e lu tio n , stressing  th a t there  is  no v e ry  fund am ental d istin c tio n  
fro m  co nven tio na l stepw ise v a ria tio n  o f e lu en t. T h e  m ain  p ra c tica l ad vantages are  
e lim in atio n  o f u n ce rta in ty  in  determ in ing  w hen (step w ise) changes id e a lly  shou ld  be 
m ade and th e  avo id ance o f spurious p eaklets w here th is  p o in t has been m isjud ged . 
H e then  review s th e  considerab le lite ra tu re  regard ing  the choice o f ap p aratu s and 
techn iques and concludes a le n g th y  account w ith  general ad vice  fo r se lecting  an 
optim um  com prom ise am ong e lu tio n  co nd itio ns. A  g lo ssary  of p re ferred  sym b o ls 
and an exte n sive  b ib lio g rap h y are  appended.

J .  P . A d lo ff, a F re n ch  rad io chem ist, d iscusses su ccessive ly  rad iochrom atog raph ic 
ap p licatio n s o f gas phase (p re v io u sly  review ed  b y  h im  in  V o lum e 4 ), paper p a rtitio n , 
e lectro p ho retic, ad sorp tion  and io n  exchange sep aratio ns, fo r th e  stu d y  o f a  v e ry  
com prehensive series o f p rod ucts o f th e  Szilard -C ham b ers e ffect, i.e . th e  chem ica l o r 
k in e tic  re su lta n ts o f n u clear re co il reactio n s.

T h e  firs t  vo lum e included  a re v iew  o f chrom atographic separation  of ch lo ro p last 
p igm ents pub lished  p rio r to  1959; Z . Sestak  of th e  Czech A cad em y o f Science b ring s up 
to  date p .p .c . m ethods fo r ch lo ro p h y ll and caro teno ids. H e  re fers to  o ther re v ie w s 
and re le va n t po rtio ns o f handbooks, to  su itab le  typ es and trea tm en t o f paper, to  th e  
m anner o f ap p lica tio n  o f so lu tio ns, to  th e  developm ent of ap p aratu s and new  devices, 
to  a v a rie ty  o f so lven t system s, to  facto rs in flu en cin g  sep aratio n  and to  in te re stin g  
ap p licatio n s. H o w ever, th e  m ain  b u lk  o f the a rtic le  com prises a re m arkab ly  detailed  
tab u la tio n  o f pub lished  ad so rp tio n , reverse phase and m ore sp ecia lized  m ethods fo r 
sep arating  ch lo rop last p igm ents. I t  rem ains to  be seen w hether the paper techn iq ues 
review ed  th ere in  are  going to  be superseded b y  t .l .c . procedures.

T h e  in tro d u ctio n  (1955) o f tw o-d im ensional p .p .c . co n stitu ted  a great step fo rw ard  
fo r p la n t b io ch e m istry ; V . H . Bo o th  (C am bridge) describes th e  co n trib u tio n  th is  
techn ique has m ade in  h is  and o ther hands to  th e  sep aratio n  and sim ultaneous d isp la y  
o f a w ide v a rie ty  o f know n and u n id en tified  fa t  so lub le p la n t p ro d ucts. W ith  obvious 
enthusiasm  and a c h a tty  s ty le , th e  au th o r sum m arizes th e  d iscoveries -  and som e o f 
th e  p itfa lls  -  in  th e  e lu cid atio n  o f lip id  stru ctu re s . H e ad m its th a t some of h is 
conclusions are  sp ecu lative  and draw s a tten tio n  to  gaps in  our know ledge o f lip id  
d istrib u tio n  and fu n ctio n . C u rio u sly  he does no t seem  to  consider t .l .c . w hen 
in d ica tin g  fu tu re  developm ent.

V . B e tin a  (B ra tis la v a  U n iv e rs ity ) p resents an extre m ely  com prehensive re v ie w  
o f th e  g reat co n trib u tio n  th a t p .p .c . has m ade to  th e  e lu cid atio n  o f a n tib io tics , 
p a rtic u la rly  the m eans to  ch aracte rize  m any new  ones and to  dem onstrate id e n tity  
o f some th a t have been ind ep end ently iso la ted . A n tib io tic s  belong to  m any d iverse  
groups o f o rgan ic stru ctu re s , h av in g  lit t le  in  com m on save th e ir b iopotency -  w h ich , 
how ever, does p e rm it th e  developm ent o f b ioautog raph ic detection  procedures. 
G eneral aspects are  considered firs t  and then  the re su lts  w ith  b e tte r know n a n ti
b io tic s ; a g reat v a rie ty  o f chrom atograph ic m ethods of c la ssifica tio n  are tab u lated  
fo llow ed b y  an in d ica tio n  o f a id s in  th e  search  fo r new  m etab o lites. Th e re  are  
tab les o f num erous so lven t system s, m any d iagram s illu s tra tin g , fo r in stan ce , th e  
v a ria tio n  o f R f  w ith  p H  and a ltog ether 578 references are  c ited .

T h e  close asso ciation  and lo w  co ncen tratio n  o f stero id s render e fficien t sep aratio n  
e sse n tia l; t .l .c . is  now  one of the m ost im p o rtan t a n a ly tic a l procedures. E . H eftm an n  
(U .S . D ep t, o f A g ricu ltu re ) assesses th e  re la tiv e  ad vantages o f t .l .c . and o ther separa
tio n  m ethods; th u s g .l.c . m ay g en era lly  be m ore accu rate  and conven ient fo r q u a n tita 
tiv e  a n a ly s is  b u t non-specific detectors req u ire  p re lim in a ry  t .l .c . o r liq u id  co lum n
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sep aratio n . H e d iscusses th e  choice of supports, so lven ts and  detection  techn iques. 
E xa m p le s are  g iven  o f th e  sep aratio n  of the in d iv id u a l ste ro ls , sapogenins, a lka lo id s , 
b u fo to xin s, b ile  com ponents, co rtic a l horm ones, androgens and estrogens.

R ep u b lica tio n  o f lectu res th is  ye a r has been avo id ed ; a ll s ix  a rtic le s  have been 
w ritte n  sp e c ia lly  fo r th is  num ber -  severa l o f them  b y  e a rlie r co n trib u to rs. D esp ite  
an o ve ra ll 10%  red uctio n  in  the num ber of pages com pared w ith  p revious vo lum es in  
th is  series, the average leng th  o f in d iv id u a l review s has increased s lig h tly . Judged 
as a c r it ic a l su rve y  o f progress and d ive rs ifica tio n  o f ch rom atog raphy in  sp ecific fie ld s 
over th e  p ast severa l ye a rs , the h ig h  stan d ard  set b y  preceding re view s has been 
s k ilfu lly  m a in ta in ed . G . F . P H IL L IP S .
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Brunei College 
P a p e r  I

(M onday, 21st June 1965.)

C andidates should  answer F IV E  questions from  not less than FOUR 
sections.

S e c t i o n  A

1. W h y  d o  m olecules absorb  light o f various w avelengths? D efine and 
give exam ples o f  ch rom op h oric  and auxoch rom ic groups. D escribe 
the effect o f increasing the num ber o f  ch rom ophoric and auxoch rom ic 
groups in an organ ic m olecule.

2. W rite  notes on  three o f  the fo llow in g :
(a) R eaction s betw een  th iog lycola te  and hum an hair.
(b) E xten som eter tests on  hum an hair.
(c) Solvent assisted dye m echanism s.
(d) Brushless shaving cream s.

S e c t i o n  B

3. G ive a brie f accou n t o f  the colouring m aterials used in eye m ake-up. 
D escribe the various types o f eye-shadow  currently  available, illus
trating w ith  form ulae. D iscuss the advantages and disadvantages o f  
each typ e  o f  eye-shadow .

4. D iscuss the form ulation  o f a m o d e m  lipstick . In  particu lar, define 
the desirable characteristics w hich  y o u  w ou ld  a ttem pt to  ach ieve and 
difficulties w hich  y o u  m ight exp ect to  encounter in you r developm ent 
program m e. In d icate  h ow  a basic form ula  can  be m odified  to  g ive  it

(a) im proved  application

6 4 8
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(b) increased cream iness

(c) increased gloss on  the lips

(d) greater su itability  fo r  trop ica l sale.

S e c t i o n  C

5. Ind icate  w hat factors y ou  w ou ld  consider in ch oosing a p olythene 
squeeze p ack  for an a lcoholic hair spray. D escribe h ow  y ou  w ould  
assess these factors in order to  m ake sure th at the p ack  w ou ld  function  
w ell, and that an adequate shelf life w ou ld  be  obtained.

6. D escribe w hat y o u  w ould  lo o k  for in  develop ing  a p ack  for an aerosol 
deodorant. D iscuss briefly, b o th  those factors w hich  influence the 
perform ance, and those w h ich  affect its shelf life.

S e c t i o n  D

7. G ive a general accou n t o f  the an a tom y o f  the bacteria l cell and explain  
fu lly  the im portance o f  the w all and cy top la sm ic m em brane.

8. W h a t are the im portant bacteria  fou n d  on  the skin? D escribe the 
part p layed  b y  these organism s in the p rod u ction  o f b o d y  od ou r and 
discuss the p roblem s in v o lv ed  in  the selection  o f a germ icide for  
incorporation  in  a b o d y  deodoran t.

S e c t i o n  E

9. D escribe the principal types o f  con ta ct derm atitis and distinguish 
carefu lly  betw een  them . 10

10. W h a t general procedure w ou ld  y o u  fo llow  in  form ulating skin cream s ? 
Illustrate y ou r answer w ith  reference to  the fo llow ing p rod u cts :

H an d  cream s.

Cleansing cream s.

F ou n d ation  cream s.

Sunscreen cream s.
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P a p e r  II
(W ednesday, 23rd June 1965.)

Candidates should  answer F IV E  questions from  not less than FOUR 
sections.

S e c t i o n  A

1. W h a t are the p rincipa l differences betw een  ly op h ob ic  and lyop h ilic  
collo ids ?

A  solution  conta in ing 1.2 X 10~2 equivalents/1 o f d issociated  non - 
d iffusible carboxym eth ylce llu lose  is equilibrated  across a sem iperm e
able m em brane w ith  a solu tion  conta in ing 6 .0  X 10-3 m ole/1 o f sodium  
salicylate. T he m em brane allows free passage o f  the salicylate ion. 
Calculate the ratio  o f salicylate on  the tw o  sides o f  the m em brane 
at equilibrium .

2. D escribe the practica l and theoretical details o f  the M axim um  B u bble  
M ethod  for the determ ination  o f  surface tension.

H ow  does this m eth od  com pare  w ith  other m ethods com m on ly  
used for  the m easurem ent o f  surface tension?

S e c t i o n  B

3. D iscuss the a u tox ida tion  o f  long-chain  m aterials and its relation to  
the developm ent o f  ran cid ity  in to ilet products. D escribe p rotective  
m ethods used in final p rodu cts  and outline the m anner in w hich  
various treatm ents o f raw  m aterials can  h ave a useful com batin g  
effect.

4. D escribe the properties o f  long-chain  m aterials that are useful in 
cosm etic preparations. D escribe the structure and outline the w ay  
in w hich  these m aterials such as oils and fats, w axes, petroleum  
products, silicones are effective fo r  d ifferent purposes.

S e c t i o n  C

5. D iscuss the characteristic advantages o f
(a) liqu id  chrom atography, and
(b) gas-chrom atography

as separation m ethods. G ive exam ples o f  applications o f these 
m ethods w hich  y o u  consider to  be o f  im portance to  cosm etic chem ists.

6 . W h at is m eant b y  the B eer-L am bert law ? G ive a brie f description  
o f a spectroph otom eter suitable fo r  m aking transm ission m easure
m ents o f  solutions in  the v is ib le  spectrum , and outline h ow  it cou ld  
be  used to  determ ine the concentration  o f a co lou red  substance 
present in a solution.
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S e c t i o n  D

7. D escribe as fu lly  as possib le  h ow  tw o  im portant series o f  perfum ery 
raw  m aterials are ob ta in ed  from  citronella  and lem ongrass oils. 
In d icate  b rie fly  h ow  these raw  m aterials can  n ow  be  m anufactured  
b y  a lternative syn th etic  processes.

8. (i) D iscuss the p rob lem s encountered  in form ulating suitable perfum es
for

(a) toilet soaps,
(b) lipsticks,
(c) aerosols.

(ii) Suggest one sim ple basic form u la  o f  at least fou r constituents for 
a rose and  fo r  a jasm in  perfum e.
In clu de i f  possib le  an approx im ate  ind ication  o f  the p roportions 
o f  those constituents m entioned.

S e c t i o n  E

9. State, w ith  reasons, fo r  w h at ty p e  o f  rheologica l m easurem ent the 
O stw ald  (U -tube) v iscom eter is su itable and  describe the experim ental 
p rocedure y o u  w ou ld  fo llow  in  using it to  determ ine the v iscos ity  o f 
a g iven  liquid .

10. “ E m ulsions are th erm odynam ica lly  unstable .”  D iscuss this state
m ent w ith  reference to  cream ing, floccu lation , coalescence and  in
version .

Successful Candidates
T en  ou t o f  seventeen  candidates w ere successful. D ip lom as were 

aw arded  to  the fo llow in g :
S. R. Ahmad W. A. de Alwis D. C. Unsworth

*Miss H. C. Birrell E. H. Dudman J. A. Watts
W. T. Charville Miss M. Markogiannis U. Wickramasekera

R. S. Phillips

*£5 prize.
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1 9 6 5 -6 6  P R O G R A M M E
Lectures w ill be delivered on  the fo llow ing T hursdays:
Venue: T he R o y a l S ociety  o f  A rts, John  A dam  Street, L on don , W .C .2 . 
Time: 7 .30 p .m .

2nd  D ecem ber 1965
The selection of scientific personnel
R . Stokes, B .A ., M .B .I.M ., M .I.P .M . (G laxo L aboratories L td .)

6th  January 1966
The economics of research
C. Freem an, B .Sc. (N ational Institute o f E con om ic and Social 
Research)

3rd  F ebruary 1966 
Perfumery lecture
(Jo in tly  w ith  B ritish  S ociety  o f Perfum ers)

31st M arch 1966
Some aspects of laboratory planning
D . J. A lexander, B .Sc. (U nilever R esearch  L aboratory , Islew orth)

FILM  EVENING: Thursday, 19th M ay 1966.

MEDAL LECTURE: Thursday, 3rd  M arch 1966.
The changing face of organic chemistry
L ord  T od d , F .R .S . (Professor o f O rganic C hem istry, U niversity  o f 
Cam bridge)

1966 DINNER AND DANCE: Saturday, 5th  F ebruary 1966, at the 
E uropa  H otel, G rosvenor Square, L on don , W .l .

ANNUAL GENERAL MEETING: M onday, 23rd M ay 1966, at the 
W ash ington  H otel, Curzon Street, L on d on , W .l .

S Y M P O S I U M  O N  P H Y S I C A L  M E T H O D S
A  Sym posium  on P h y s ic a l M ethods w ill be held  a t Th e  G ran d  H o te l, B r is to l, on 

th e  16th and 17th N ovem ber 1965. (F o r d e ta ils  see J .  p . 484 .) R e g istra tio n  form s 
are a va ila b le  from  th e  G eneral S e cre ta ry , M rs. D . M o tt, 18 W arn e r C lose, H a rlin g to n , 
M id d x. The closing date fo r  registration is  18th October 1965.

S Y M P O S I U M  O N  C O L O U R
A  Sym posium  on Co lour w ill take  p lace in  Eastb o u rn e , Su ssex, during  th e  w eek 

com m encing 25th  A p ril 1966. Programm e Secretary :  M r. S . J .  B u sh , M uter & H ack- 
m an , 325 K en n ing ton  R o ad , Lond o n , S .E . l l .

S Y M P O S I U M  O N  P R O D U C T  T E S T I N G
A  Sym p osium  on P ro d u ct T estin g  w ill take  p lace in  R o y a l Leam ing to n  Sp a , 

W a rw icksh ire , on 16th N ovem ber 1966. Programm e Secreta ry :  M r. N . J .  V a n  A bbe, 
Beecham  T o ile try  D iv is io n  L td ., G re a t W est R o ad , B re n tfo rd , M id d x.
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