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Will she buy your product more than once?
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□ The consumer, faced w ith  thousands of brands, has 
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marginal differences can mean success for one brand 
failure for another.
□ Fragrance is an important part of your product -  it must 
complementthe image your advertising and marketing 
has set out to establish ; it must spark favourable 
consumer reaction the second time around. □ A t PPL we 
are concerned w ith  the r ig h t fragrance for your product.
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Only Malmstrom offers a choice of 3 types 
of lanolins that are water and alcohol soluble.

LANFRAX® WS 55 — Alkoxylated Lanolin Wax; a
hard waxy solid, non-ionic emulsifier, emollient and 
plasticizer for a firmer emollient film.
ETHOXYLAr —Alkoxylated selected Cosmetic
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With a choice of these three (3) water and alcohol soluble lanolins 
you can formulate the precise feel and characteristics you want; 
and, all three (3) are cosmetically elegant lanolins—light in color,
free from odor. Write or phone for data and samples.
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SINCE 1768 the House o f  Chins 
has dedicated itself to the Fifth 
Sense. In the development o f  
Essential Oils, Floral Absolutes, 
Chemical Isolates, Synthetic 
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creations and specialties which 

com bine industrial aromatics with 
natural products and produce 

fragrance, the House o f  Chiris has 
a cherished history. Today Chiris 

maintains laboratories headed 
by experienced chemists who have 

available to them not only the 
accumulated knowledge o f  generations 

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

laboratories located in Grasse and Paris, 
London, Sao Paulo (Brazil), and N ew  York 
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as anti-oxidants
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(THarchon )

s u p p ly  s h a m p o o  m a n u fa c tu r e r s  

a ll o ver th e  w o rld

Sulphated 
primary fatty 

alcohols, and sulphated 
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Hmpicols, provides 
the bases for the 
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manufacturers, their customers 

—and fashion—demand. Liquid, 
cream, lotion, powder and jelly— 
whatever the popular type of the 

day—Marchon have the raw material 
(with the physical characteristics) 
to meet that need precisely. 

Wherever the need arises. For 
Marchon chemicals are sent to 

all parts of the world.

(THarchon)
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SYNOPSES FOR CARD INDEXES
The following synopses can be cut out and mounted on 5 ' X  3" index cards for reference, 

without mutilating the pages of the Journal.

Rapid method for the determination of hydroxyl values: J. F l e m in g

Journal o f the Society o f Cosmetic Chemists 17 625-630 (1966)
Synopsis—A rapid method is described for the routine determination of 
hydroxyl values on a wide range of hydroxy compounds commonly used in 
the cosmetic industry. The procedure is to acetylate the compound at 
60°C by means of a single reagent containing acetic anhydride and pyridine 
in toluene. At the end of the reaction period the unreacted anhydride is 
hydrolysed with water and titrated. The difference between this titration 
and a blank gives the amount of anhydride absorbed. The method is rapid, 
simple and accurate and has been applied to a wide range of oils, waxes 
and solvents. As it requires no specialised techniques or equipment, it can 
be carried out by non-technical staff in the smallest of laboratories.

Fluorescent antibody techniques in dermatology: N . R. R owell 
Journal o f the Society o f Cosmetic Chemists 17 631-640 (1966)
Synopsis—An outline of the principles underlying fluorescent antibody 
techniques is given. In dermatology, these methods have been used as 
histological markers in studies of the antigenicity of connective tissue and 
in the investigation of the possible role of auto-immune factors in diseases 
involving the skin. They have also been used to demonstrate the sero
logical abnormalities which are a characteristic feature of many auto
immune diseases.

Spectral slit width and other sources of error in uv spectrophotometry:
A. R. Rogers. Journal o f the Society o f Cosmetic Chemists 17 641-655 
(1966)
Synopsis—Errors caused by slit width effects, unbalanced reflection losses 
in the cuvettes, stray light and electrolyte effects are reviewed. Slit-width 
errors are small with paminobenzoates, aminophenols, camphor, methyl 
and propyl phydroxybenzoates, methyl and butyl phthalates, and salicy
lates, but may be appreciable with hexachlorophane, expecially in non
polar solvents. The need is stressed for the analyst to have sufficient 
understanding of the optical principles of spectrophotometry to be able 
either to avoid the principal sources of error or to minimize their effect 
on measurements of light absorption.

Preparative gas chromatography: G. R. F it c h

Journal o f the Society o f Cosmetic Chemists 17 657-667 (1966)
Synopsis—The main aspects of this technique are discussed, including the 
newer developments in continuous gas chromatography. Some possible 
applications in the field of cosmetic chemistry are given.
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Rapid method for the determination 
of hydroxyl values

J. FLEMING*

Synopsis— A rap id  m eth o d  is  described  for th e  ro u tin e  d e te rm in a tio n  of h y d ro x y l va lues on 
a  w ide ran g e  of h y d ro x y  com pounds com m only  u sed  in  th e  co sm e tic  in d u stry . T h e  p ro ced u re  
is to  a c e ty la te  th e  com pound  a t  60°C b y  m eans of a  sing le reag e n t co n ta in in g  ace tic  an h y d rid e  
a n d  p y rid in e  in  to lu ene . A t th e  en d  of th e  reac tio n  period  th e  u n re ac ted  an h y d rid e  is  h y d ro 
lysed  w ith  w a te r  a n d  t i t r a te d .  T he difference b e tw een  th is  t i t r a t io n  a n d  a  b lan k  gives th e  
am o u n t of a n h y d rid e  abso rbed . T h e  m eth o d  is rap id , sim ple  a n d  accu ra te  an d  h as  been  
ap p lied  to  a  w ide ran g e  of oils, w axes a n d  so lv en ts . As i t  req u ire s  no specialised  tech n iq u es 
o r e q u ip m e n t, i t  can  be ca rried  o u t b y  n o n -tech n ica l sta ff in  th e  sm a lle s t of lab o ra to ries .

P r e l i m i n a r y  w o r k

It was thought necessary to devise a rapid but accurate method for 
the routine determination of hydroxyl values of raw materials used in the 
manufacture of cosmetics.

The B.P. procedure (1) is claimed to give the most accurate results, but 
this method was thought too long for the routine analysis of a large number 
of samples.

The recommended method by the Toilet Preparations Federation (2) 
involves the use of a solution of acetic anhydride in pyridine with a reflux 
time of 1 hr. The noxious nature of the solvent made the use of a fume 
cupboard essential; and the very dark colour of the reagent, making the 
end point difficult to see, precluded its use as a routine method. The 
method described by the T.G.A. (3) using a solution of acetyl chloride in 
toluene, with pyridine added as a catalyst, was found to give inconsistent 
results. Finally, the method described by Sully (4) appeared to be the best, 
but it was found that the stearic anhydride was quite expensive to buy 
and its preparation in the laboratory is not a simple task. The method also
*G ala C osm etic G ro u p  L td ., S u rb ito n , S u rrey .
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involves a reflux procedure and it was thought that this, too, was not 
practicable for the routine analysis of a large number of samples. The 
experiments described below show that the use of a single reagent-solvent 
system of acetic anhydride in toluene, with pyridine as a catalyst (A.P.T. 
reagent) acetylated a wide range of hydroxylic compounds in less than 60 
min at 60°C. The reagent is colourless, and in use the smell of pyridine is 
not particularly noticeable if some care is taken. The acetic anhydride is 
readily hydrolysed by the addition of water, and the acetic acid titrated 
with aqueous potassium hydroxide solution. Some doubts were at first 
expressed of the danger of loss of acetic anhydride, but this has not been 
found experimentally.

E x p e r i m e n t a l
Initial work was done at room temperature, but it was found that the 

reaction was not complete at the end of 2 hr. However, it was found that 
the majority of materials reacted quantitatively in less than 60 min at 
60°C and subsequent determinations were carried out at this temperature 
(‘Table I). Some materials were found to be only slowly acetylated, e.g. 
castor oil, cholesterol, etc., and this was possibly due to some steric effects 
{Table II). All the results shown are the average of at least two determina
tions.

T ab le  I
U se of new  reag en t

M ateria l R eac tio n  tim e  
(min)

T em p era tu re H y d ro x y l
v alue

C ety l alcohol 30 20°C 175
(3 g of sam ple) 60 20°C 202

120 20°C 210
15 60°C 195
30 60°C 222
60 60°C 221

O leyl alcohol 30 20°C 148
(3 g of sam ple) 60 20°C 180

120 20°C 191
15 60°C 185
30 60°C 206
60 60°C 206

An excess of reagent must be present as with the Sully method, and the 
difference between the blank and the titration should never be greater than 
about 14 ml of N sodium hydroxide (Table III).

This method has been in use in these laboratories for over 10 months 
and has been found to give consistent results for a wide range of materials 
(Table IV).
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T ab le  I I
R e ac tio n  tim e s  of m a te ria ls  a t  60°C

M ateria l T im e (min) H y d ro x y l v a lu e
C asto r oil 30 84
(4 g of sam ple) 60 115

120 154
180 153

G lycerol 30 1804
(0.3 g of sam ple) 60 1809

120 1815
180 1815

C holestero l 30 90
(4 g of sam ple) 60 118

120 138

T ab le  I I I
E ffec t of sam ple  w eigh t on resu lts

S am p le  w eig h t (g) H y d ro x y l value m l N  K O H  used
2.0 221 7.8
3.0 221 11.7
4.0 220 15.5
4.5 211 16.7
5.0 206 18.1

T hese re su lts  w ere o b ta in e d  on th e  sam e sam ple  of ce ty l alcoholI________________________________ ________ _________

T ab le  IV
R e su lts  on  successive sam ples of m a te ria ls

M ateria l S am ple w t. R e ac tio n  tim e R esu lts S pecifica tion
(g) (min) a t  60°C

O leyl alcohol 3 30 211
3 30 208
3 30 210 207 -  2113 30 208
3 30 209

S o rb itan 3 30 195
sesqu io leate 3 30 198 185 -  2053 30 195

C ety l alcohol 3 30 222
3 30 221
3 30 219
3 30 219 218 -  232
3 30 227
3 30 222
3 30 218
3 30 221
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T ab le  IV  (contd.)

M ateria l Sam ple w t. 
(g)

R eac tio n  tim e  
(min) a t  60°C

R esu lts Specification

P o ly o x y e th y len e 4 30 109
so rb itan 4 30 114 105 -  115
m o n o lau ra te 4 30 113

E th o x y la te d 10 120 68
ca s to r  oil 10 120 67 57 -  80

10 120 70

H y d ro g en a ted 4 120 148 G rea te r  th a n
ca s to r  oil 4 120 146 140

W ool w ax  alcohols 4 30 127
4 30 118 115 -  125
4 30 117

P o lyo x y e th y len e 3 30 146
ste a ry l e th e r 3 30 149 145 -  155

3 30 148
3 30 147

E th o x y la te d 3 30 182
c e to s tea ry l alcohol 3 30 178

3 30 184
3 30 179 175 -  185
3 30 175
3 30 179
3 30 182

L au ry l alcohol 2.5 30 299(94%) 2.5 30 297 295 -  3052.5 30 3002.5 30 298
C asto r oil 4 120 1544 120 1484 120 152 145 -  1554 120 1564 120 1484 120 152
2 -O cty l-d o d ec an o l 3 30 1723 30 179 170 -  1803 30 1743 30 174

The method has also been applied to several materials for which no 
specification for the hydroxyl value is quoted by the suppliers. In these 
cases the theoretical values were calculated, and the hydroxyl values were 
determined experimentally. In all the samples thus examined, the experi
mental values were close to those calculated (Table V).
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T ab le  V
E x p erim en ta l re su lts  on successive sam ples

M ateria l Sam ple w eigh t (g) R eac tio n  tim e  
(min) a t  60°C

R esu lt T h eo ry

C holesterol 4 120 138
4 120 141 1454 120 143

M entho l 1 120 363
1 120 369 359
1 120 363
1 120 358

B enzy l alcohol 1.2 30 492
1.2 30 498 519
1.2 30 504

2 -P h e n y l e th an o l 1.5 30 453
1.5 30 459 459
1.5 30 461

M e t h o d
Reagents

A.P.T. Reagent. Mix 200 ml toluene, 40 ml pyridine and 60 ml acetic 
anhydride (Analar). Store in a stoppered, amber glass bottle.

Potassium hydroxide solution. N aqueous potassium hydroxide solution, 
standardised against potassium hydrogen phthalate.

Phenolphthalein. 1% alcoholic solution.
Procedure

Weigh the specified weight of material into a 250 ml conical flask (W g). 
Pipette in 10 ml of the A.P.T. reagent and warm on a water bath until 
solution is complete. Lightly stopper the flask and place in an oven (or 
water bath) at 60°C for the specified time -  normally 30 min. Add 25 ml 
distilled water, stopper and shake vigorously for a few seconds to hydrolyse 
the excess anhydride, and titrate with N KOH solution, using phenolph
thalein as indicator (A ml). Shake the flask vigorously near the end point to 
remove any acid from the upper toluene layer. Perform a blank, as above, 
but omitting the sample (B ml).

Calculation
(B-A) x  N x  56.1 Hydroxyl value =  ----------- —------------

where N is the normality of the KOH solution.
{Received: 27th May 1966)
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Fluorescent antibody techniques 
in dermatology

N. R. ROWELL*
Presented at the Symposium on “Physical Methods,” organised by the Society 
of Cosmetic Chemists of Great Britain, in Bristol on 17th November 1965.

Synopsis— A n o u tlin e  of th e  p rincip les u n d erly in g  fluorescen t a n tib o d y  te ch n iq u es  is given. 
In  derm ato log y , th ese  m eth od s h av e  been  used  as h isto log ical m ark ers  in stu d ie s  of th e  a n t i 
g en ic ity  of co n n ectiv e  tissu e  an d  in  th e  in v es tig a tio n  of th e  possib le role of au to -im m u n e 
fac to rs  in  d iseases in v o lv in g  th e  sk in . T h ey  h av e  also  been used to  d em o n stra te  th e  sero 
logical ab n o rm alitie s  w h ich  a re  a  ch a ra c te ris tic  fea tu re  of m a n y  au to -im m u n e  diseases.

In recent years fluorescent antibody techniques have been used in 
many fields of medicine, both as research tools and as diagnostic aids. 
Immunological reactions are useful because of their specificity and sensi
tivity. Coons et al( 1,2), who introduced the fluorescent antibody technique, 
found that antibody globulin can be chemically combined with fluorescent 
dyes such as fluorescein isocyanate without losing its biological or immuno
logical properties. Such conjugates could be used as histological markers 
to indicate the sites of reactions between antibody and antigen in tissue 
sections or cell smears. The choice of a fluorescent label allows the site 
of such reactions to be demonstrated when sections are examined in UV 
light. Fluorescent dyes are used because they can be detected in a lower 
concentration than ordinary dyes.

The Coons’ fluorescent antibody technique has been used in the study of 
antigens in bacteria, viruses, protozoa, fungi and in animal and human 
tissues. It is also suitable for investigation of the presence of antibody in 
tissue and in serum.
» C o n su ltan t P hysician , D e p a r tm e n t of D erm ato logy , G eneral In f irm a ry  a t  L eeds, Y orks-
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The technique is simple in principle but certain precautions must be 
taken in order to obtain valid observations. An excellent account of the 
technical aspects has been published by Nairn (3).

P r i n c i p l e s  o f  f l u o r e s c e n t  a n t i b o d y  m e t h o d s  
Direct staining method

In this technique conjugated specific antibodies are used for the detec
tion of antigens in the direct staining of material. Obviously specific 
antisera have to be prepared in laboratory animals. This method is used 
for the identification of bacteria, viruses and protozoa and also for the 
detection of antigenic material in tissue sections. For the latter the con
stituents of tissue have to be separated and used as antigens for raising 
antisera in animals. These specific antisera are labelled with fluorescent 
dyes and then applied to the histological sections. Such investigations of 
tissue components have been used for a variety of tissues such as kidney, 
lung, skin, leucocytes and megakaryocytes. Antisera against hormones and 
enzymes have also been studied in this way. Localization of blood group 
substances in human tissue also relies upon the direct method of fluorescent 
protein tracing.

Direct staining for gammaglobulin
Antiglobulin and anti-gammaglobulin sera can be conjugated with 

fluorescein and used to detect the presence of globulin or gammaglobulin in 
tissues. This has been useful for the investigation of lymph nodes, and in 
the study of rheumatoid factor in lymph nodes and synovial membranes, 
in patients suffering from rheumatoid arthritis. Similarly, gamma
globulin has been found in the glomerular tufts of kidney in patients 
suffering from systemic lupus erythematosus. We have studied the 
distribution of gammaglobulin in various skin lesions as well as in the 
internal organs of patients who have died from certain auto-immune 
diseases.

Indirect staining
In this technique, a serum containing antibody is applied to a frozen 

section of tissue and if a specific reaction occurs with some antigen in the 
tissue, the antibody will become firmly fixed to the antigen and will not be 
removed by washing. If the tissue is now stained with an antiglobulin 
conjugate, the conjugate will unite with the globulin and this also is not 
removed by washing. If the section is now examined under UV light the 
areas of specific fluorescence will indicate the presence and distribution of
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the antigen in the tissue. Obviously this so-called “sandwich technique” 
has an infinite variety of applications. It may be used to characterize the 
antigens in tissues or to determine the antibodies which circulate in various 
auto-immune and other diseases.

What are the snags which may be encountered in these apparently 
simple procedures?

Firstly, there is the problem of non-specific staining. This results from 
the presence of unconjugated fluorescent dye and heavily labelled protein 
molecules which may directly stain the tissues. All of the former can be 
easily removed from the conjugated serum by careful dialysis, whereas the 
heavily labelled protein molecules have to be removed by absorption with 
mouse liver or by fractionation chromatographically on Sephadex columns. 
Moreover, the globulin fraction is usually crude and really contains a 
variety of globulin fractions. If tissue sections are used, autofluorescence, 
that is, a bluish-silver appearance of certain tissues may be confused with, 
or obscure, the apple-green fluorescent fluorescein Isocyanate. More 
recently, lissamine rhodamine B200 which fluoresces a salmon-pink colour, 
has been used as an alternative. Sometimes it is necessary to use more 
than one label if examinations of tissue using more than one antibody are 
required. In 1958, Riggs et al (4) introduced fluorescein Isothiocyanate 
which fluoresces green as does fluorescein Isocyanate, but is easier to 
conjugate.

U s e s  i n  d e r m a t o l o g y

Fluorescent antibody techniques have been used in three main ways in 
dermatology. Firstly, as a research measure to determine the types of 
antigen in the connective tissue in the skin and other organs; secondly, in 
order to determine whether globulin and other evidence of auto-immune 
reaction is present in sections of skin and other organs; and thirdly, in 
the investigation of various antibodies circulating in the blood of patients 
suffering from presumed auto-immune diseases.
Studies of connective tissue in the skin and other organs

The connective tissue may become involved in a variety of diseases and 
many investigations have been carried out to determine the changes which 
take place. The fluorescent antibody technique has been used in only a 
limited way, so far, either to determine the presence of antibodies fixed to 
pathologically altered connective tissue or for studies of the antigenicity of 
connective tissue. The initial investigations on this aspect of the technique 
have been described by Scott (5,6).



634 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

For the study of antigens in connective tissue it is necessary to 
prepare antisera by injecting human tissue homogenates into rabbits. 
The rabbit serum globulin is labelled with either fluorescein or with 
lissamine rhodamine B200. When this fluorescent conjugate antiserum is 
applied to frozen sections of human tissue any reaction between the 
antiserum and a specific antigen can be detected by fluorescence under 
uv light. It is possible to use more than one antibody provided it is 
conjugated with a different contrasting label. Scott has used anti-human 
glomerulus antisera and anti-human synovial antisera conjugated with 
fluorescein and lissamine rhodamine B200 respectively. It is most im
portant to eliminate non-specific staining by absorption and inhibition 
tests. Specific staining (that is fluorescence) should be prevented by 
pretreatment of tissue sections by the corresponding unconjugated antibody. 
When two such conjugates are used, in addition to the areas stained green 
with fluorescein and orange/red with lissamine rhodamine, many inter
mediate colours in the yellow/orange range can be seen in the sections. 
It is, however, possible to separate broad groups of tissue antigens. 
By using two contrasting conjugates against renal glomeruli and synovium, 
Scott was able to recognize three groups of connective tissue antigens, 
which he considers to be antigens to basement membrane, to reticulin and to 
fibrous tissue. The situation is not quite so simple as it sounds as all three 
groups react with antisera prepared against human glomeruli, but only 
reticulin and the fibrous tissue antigen react with human synovium antisera.

Obviously the finding of materials of different antigenicity in connective 
tissue is of great interest, but the next stage is to determine the chemical 
nature of the antigenic components, and this has not been done so far. 
The technique has been used by Dr. D. G. Scott, who now works in the 
Department of Dermatology at Leeds, on several types of connective tissue 
disorder, but no consistent staining pattern has been found and the problem 
is complicated because the antigenicity of connective tissue probably alters 
with age and, possibly, with sex. We are about to begin studies of normal 
human skin to establish these points. In pathological conditions in 
connective tissue disorders, such as systemic lupus erythematosus and 
systemic sclerosis, the pattern of staining of blood vessels by anti-con
nective tissue antibodies appears to be altered and abnormal material 
may be seen in the dermis. It must be pointed out that unstained tissue 
shows auto-fluorescence of the elastic tissue and it has been noticed that 
the pattern of auto-fluorescence may be altered in these diseases. We are 
in the process of evaluating these changes.
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Investigation of skin lesions for the presence of globulin and other
abnormalities

Arteritic lesions
Dr. Scott and I have been interested in the histology of various types 

of skin lesions, a common feature of which has been arteritis, that is, 
inflammation of the small blood vessels of the skin (7). Briefly, the method 
of investigation was to expose frozen sections of tissue to globulin fractions 
of antisera labelled with fluorescein-fsothiocyanate or with lissamine 
rhodamine B200. The types of lesions which we investigated were those 
of so-called necrotizing arteriolitis, reticulate livedo, nodular vasculitis, 
erythema nodosum, systemic and discoid lupus erythematosus and other 
lesions in which blood vessels might be expected to be abnormal.

Our observations are of interest in that there was no convincing re
lationship between the appearances of the lesions, clinically, and the 
presence or absence of globulin in them. Globulin occurred less frequently 
than other evidence of histological changes, such as perivascular cuffing 
with lymphocytes or increased cellularity of the dermis. We concluded 
from our observations that perivascular cuffing of lymphocytes appeared 
as an early feature before the development of globulin and that it might be 
inferred that perivascular lymphocytes are the initiating factors in the 
lesions and that globulin may be concerned either in the progression or 
regression of the lesions. In addition, there did not appear to be any 
consistent relationship between the distribution of globulin and the 
clinical appearances, but in the main the globulin did occur in areas of 
major pathological change.

As an extension of this type of investigation Parish and Rhodes (8) 
examined by the indirect technique, nine biopsies from cases of nodular 
vasculitis for fixation of streptococcal complexes using rabbit anti- 
streptococcal serum and tubercle antigen using rabbit anti-human tubercle 
serum. In only one case was fluorescence seen with streptococcal group A 
antigen, and this patient had had a quinsy two weeks earlier. Tubercle 
antigen was demonstrated in two out of three patients who had active 
tuberculosis of the cervical nodes. In only two biopsies could gamma
globulin be demonstrated, one of which was that from the patient with the 
quinsy.
Lupus erythematosus

Globulin could be demonstrated in lupus erythematosus in the form of 
oval structures (cytoid bodies) in the region of the dermo-epidermal
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junction, and by using contrastingly labelled mixtures of conjugates 
including anti-human glomerular conjugates, the cytoid bodies were con
firmed as being in the area of altered dermo-epidermal basement membrane. 
Some workers (9,10) have noticed a broad band of fluorescence in this area, 
but in our experience this band is rather narrow. However, the appear
ances vary in sections in different patients and the discrepancy may only 
be the result of examination of lesions of different age. Globulin was 
frequently, but not invariably, found in the walls of arterioles and capil
laries, but there did not appear to be any consistent reason for the variability. 
What does this globulin represent? It might be thought to indicate the 
site of a specific antibody-antigen reaction, but this cannot be assumed 
with any certainty. We are proceeding now to determine, by using anti
human complement conjugates, whether complement, which is probably a 
better marker of an antibody-antigen reaction, is present in the same areas.
Other dermatological conditions

The fluorescent antibody technique has been used by Raskin (11) to 
investigate the possible role of auto-immune factors in other dermatological 
conditions. She was unable to demonstrate any specific antigen-antibody 
reaction in the skin of patients with psoriasis, erythema multiforme, 
pemphigus vulgaris and dermatitis herpetiformis.
The demonstration of humoral antibodies in dermatological diseases

It is now well established that the serum of patients suffering from 
diseases considered to be auto-immune, such as systemic lupus erythema
tosus, contain a variety of humoral auto-antibodies. It has more recently 
been established that these antibodies are not confined to systemic lupus 
erythematosus but are found in a variety of conditions including discoid 
lupus erythematosus, systemic sclerosis and rheumatoid arthritis. These 
conditions all have dermatological features, but it is important to realize 
that the conditions dealt with by dermatologists include those which are of 
a widespread nature and involve all tissues of the body. These auto
antibodies can be demonstrated by a variety of techniques including 
complement fixation, precipitation tests, etc., but here I am only concerned 
in dealing with their demonstration by fluorescent antibody techniques.

The indirect sandwich technique is used. In this technique the 
patient’s serum is applied to frozen sections of any mammalian tissue for 
half an hour. The serum is then removed by washing, leaving any anti
nuclear antibody globulin attached to the nuclear material in the tissue.
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Fluorescent labelled rabbit antibody to human gammaglobulin is then 
applied to the tissue for a further period after which the conjugate is 
removed by washing. If the antibody has become attached to the nuclei in 
the first stage, the conjugate will show up when the section is examined under 
a fluorescence microscope. There are several antinuclear factors in the blood 
and these can be distinguished by the characteristic staining patterns (12).

In the first type of staining pattern, the homogeneous pattern, the 
nucleus is stained all over, although in some areas there may be more 
intense staining than in others. The second type of staining pattern is the 
so-called “speckled” type, in which the nuclei show points of fluorescence. 
In the third type of staining, the nucleoli are intensely stained. There is 
a fourth type of staining in which there is a narrow band of more intense 
fluorescence at the surface of the nucleus. The latter type of staining is 
uncommon and has only been seen in sera containing anti-DNA antibody. 
These staining patterns represent reactions between specific antibodies and 
antigenic material in the nucleus.

The test is carried out with quadrupling dilutions of serum and a titre 
of 1 in 16 or more is taken as positive. The incidence of antinuclear factor 
in the normal population, by this criterion, is 4%. Antinuclear factor is 
found in 82% of patients suffering from systemic lupus erythematosus, 
35% of patients with discoid lupus erythematosus, 78% of patients with 
systemic sclerosis and 24% of patients with rheumatoid arthritis. In each 
condition homogeneous factor is present twice as frequently as speckled 
factor. Nucleolar factor is much less frequently found, its incidence 
varying from 0.67% in discoid lupus erythematosus to 19% in progressive 
systemic sclerosis. None of these factors are specific to any particular 
condition and they remain remarkably constant in individual patients, 
often over many years, and do not vary markedly with progress of the 
disease. They are helpful diagnostically, but only if considered in con
junction with the clinical features and other laboratory investigations.

The homogeneous type of staining is produced by anti-nucleohistone. 
The speckled type of staining is produced by an antibody to saline extract 
of nuclei. The nucleolar antigen has not yet been determined. These 
antibodies are not the cause of the diseases in which they are found. They 
are not present in all cases, their titres are not related to the progress of the 
disease nor are they specific to any particular type of disease. Antinuclear 
factors cross the placenta but they do not have any harmful effect on the 
infant and they decay at the same rate as other globulin antibodies such as 
those to tetanus and diphtheria (13).
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In addition to the above connective tissue disorders, Dr. J. S. Beck 
and I have also investigated serum from many other conditions. In the 
main, antinuclear factor has not been demonstrated in patients with 
polyarteritis nodosa and various other types of cutaneous arteritis. It is 
also absent from patients suffering from Raynaud’s disease, dermatomyo- 
sitis, various types of purpura, toxic erythema, erythema multiforme, 
actinic dermatitis, exfoliative dermatitis, erythema nodosum, Reiter’s 
syndrome and sarcoidosis. Usually patients with an obscure illness and 
high titres of antinuclear factor turn out eventually to develop some form 
of connective tissue disease. The occasional finding of antinuclear factor 
in low titre is probably due to the fact that 4% of the normal population 
have antinuclear factor in their serum.

C o m m e n t

The fluorescent antibody technique has considerable potentialities in 
all branches of medicine including dermatology. Dermatological lesions 
are particularly suitable for study by this method because of the ease with 
which biopsies may be obtained. Fresh frozen material is required 
and retrospective studies are not possible on formalin-fixed material. 
On the other hand, the investigation of sera for the presence of antibodies 
can be done in main centres, and if sera are kept frozen at -—-20 °C it is 
possible for them to be stored for at least two years without loss of activity. 
This paper is only a brief outline of some of the ways in which this technique 
has been used up to now in dermatology.

{Received: 2nd September 1965) 
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Introduction by the lecturer
Fluorescent antibody techniques are now used in many fields of medicine, and 

it is possible that some of you may find them useful in your own work. In recent 
years dermatology has taken its rightful place as a branch of general medicine and 
much basic, as well as clinical, research is now going on.

The principles underlying the techniques have already been described above. 
Basically they depend on the specific relationship of antibody to its corresponding 
antigen. An antibody is a globulin, usually a gamma globulin, produced by the 
body and capable of reacting with a particular chemical group normally forming 
part of an antigen. An antigen is a substance capable of reacting specifically with 
an antibody. Antibodies, against human tissue components, can be prepared in 
experimental animals. These antibodies can then be labelled with fluorescent dyes, 
and used as histological markers on human tissues.

Figs. 1— 7 illustrate aspects in which my colleagues, Dr. Scott, in the Department 
of Dermatology a t Leeds, Dr. Beck, of the University of Aberdeen, and I have been 
interested in.

Fig. 1 shows a human renal glomerulus stained by two contrastingly labelled 
antibodies. The capillary walls are stained a yellowish-green, the epithelial cells 
yellow (showing the presence of both antigens), and the interstitial tissue red. Fig. 2 
shows a blood vessel in the papillary layer of the epidermis. The silvery blue auto
fluorescence of the elastic tissue under uv light is well shown. Fig. 3 is a transverse 
section of an artery in polyarteritis nodosa. Granules of globulin in the media are shown 
up by a lissamine rhodamine conjugated anti-human globulin antibody.

Sometimes unsuspected histological features may be found. In discoid lupus 
erythematosus cytoid bodies, which are globules of globulin, are shown up in the 
region of the epidermo-dermal junction (Fig. 4).

In certain systemic diseases, considered to be auto-immune in nature, several 
antibodies against nuclear material are present in the serum in high titre. Some 
of these can be demonstrated by fluorescent antibody techniques. Fig. S shows 
the commonest type of staining pattern, the so-called homogeneous type. Fig. 6 
shows the speckled type, and in Fig. 7 the nucleoli are stained a brilliant yellow.

The techniques are simple in principle, but very time-consuming in practice if 
non-specific staining and other snags are to be avoided.

DISCUSSION
M r . N. J. V an  A b b é  : I should like to refer to the work that we have been attem pt

ing on dandruff. We would like to be able to consider the role of Pityrosporum ovale or 
obiculare as possible pathogens by assaying the antigen that they produce in terms 
of antibody, either in tissue or circulating. We have not progressed very far owing 
to the difficulty of producing satisfactory antigenic extracts from these organisms.

However, if we were successful, would the demonstration of the presence of a 
high level of antibody be an indication of the pathogenic role of the organism ?

T h e  L e c t u r e r  : The demonstration of antibody in the serum would not necessarily 
indicate that the organism was concerned in the aetiology of the condition. Non- 
pathogenic organisms can produce antibodies. On the other hand, the demonstration 
of a higher incidence of antibodies in subjects with dandruff as compared with a 
control group matched for age and sex, would be very interesting, although not 
conclusive.
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Mr. N. J. Van Abbé: I think you did mention that you have examined psoriasis 
by your techniques. I think the analogy between psoriasis and dandruff is rather 
far fetched; none the less it would be interesting if you would comment on what 
you found in psoriasis.

T h e  L e c t u r e r : Although Dr. P. R. J. Burch and I (14) recently put forward 
a new hypothesis to explain the aetiology of psoriasis, we have not investigated 
psoriatic patients or lesions using fluorescent antibody techniques. Investigative 
work on psoriasis in recent years has mainly failed to demonstrate any immuno
logical abnormality. Nevertheless, I feel that different methods may eventually be 
successful.

M r . C. D. Mo o r e : Has this work any bearing on the problem of dermatitis 
created by excessive use of surfactants?

T h e  L ec tu r e r  : The fluorescent antibody technique is only one of many methods 
for demonstrating immunological abnormalities. Work is being done on various 
types of dermatitis but the results have been rather disappointing. Parish et al (15) 
have been able to demonstrate skin specific cytotoxic antibodies in only about 3-4 % 
of patients with widespread autosensitization dermatitis. However, it must be 
realized that antibodies may be either humoral or cell-bound, and the latter are 
difficult to demonstrate.
(14) Burch, P. R. J. and Rowell, N. R. Acta Dermatol. Venereol. 45 366 (1965).
(15) Parish, W. E., Rook, A. J. and Champion, R. H. Bril. J . Dermatol. 77 479 (1965).
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Synopsis—E rro rs  caused  b y  s lit w id th  effects, u n b a lan ced  reflection  losses in  th e  cu v e ttes , 
s tr a y  lig h t an d  e lec tro ly te  effects a re  review ed. S lit-w id th  erro rs a re  sm all w ith  ^»amino- 
benzoates , am inophenols, cam phor, m e th y l an d  p ro p y l ^ h y d ro x y  benzoates , m e th y l an d  
b u ty l p h th a la te s , an d  sa licy la tes, b u t  m ay  be ap p rec iab le  w ith  hexach lo rophane , especially  
in  n o n -p o la r so lven ts. T he need is stressed  for th e  a n a ly s t to  hav e  sufficient u n d e rs tan d in g  
of th e  o p tica l p rincip les of sp e c tro p h o to m e try  to  be ab le  e i th e r  to  avo id  th e  p rin c ip a l sources 
of e rro r o r  to  m inim ize th e ir  effect on  m easu rem en ts  of lig h t abso rp tion .

UV spectrophotometers are now so widely used and on the whole 
so reliable that the analyst can easily forget that the extinction reading 
taken from the instrument scale, or from the chart of the recorder, may 
not be correct. Even if it is correct, it may not be directly proportional 
to the concentration of the substance being analysed.

In this paper, attention is directed to some of the errors that may arise 
in spectrophotometry, with emphasis on the instrumental factors respon
sible. Although the title mentions only uv spectrophotometry, much of 
the discussion applies also to the visible region and some also to the ir 
region of the spectrum. The more obvious causes of wrong results, such 
as fingerprints on the optical faces of the cuvettes or insufficient sample 
in the cuvette or measurements of turbid samples, will be mentioned only 
briefly or not at all.
•S chool of P h a rm acy , B rig h to n  College of T echnology, B rig h to n , 7.

Spectral slit width and other 
sources of error in uv

A. R. ROGERS*
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Useful reviews of spectrophotometric errors are given by Beaven and 
Johnson (1), Gibson (2), Jaselskis (3), Lothian (4), Meehan (5), Mellon (6), 
West (7) and White (8), and reference should be made to these works, 
and to issues of the Photoelectric Spectrometry Group Bulletin, for much 
additional information.

The various errors will be discussed, where appropriate, in relation to 
Beer’s law, E oc C, and Lambert’s law, E cc d, where E is the extinction 
(or absorbance or optical density), C the concentration of the absorbing 
solute, and d the path length of the cuvette. The extinction E is related 
to the transmittance (or fraction of light transmitted) T by the identity 
E =  — log T or T =  10“E.

T e s t i n g  B e e r ’s  l a w

Since Beer’s law is the usual basis of quantitative spectrophotometry, 
tests of the law should be made during the development of an assay pro
cedure. There are advantages in plotting E/C vs. C as well as the usual 
graph of E vs. C, because the former will reveal more clearly whether or 
not the extinction coefficient (dE/dC)d varies with C {Fig. 1). On the 
other hand, the E vs. C plot shows more clearly whether there is a “blank” 
value, absorption of light even in the absence of the ingredient being 
analysed.

E

F ig u re  1

c
(a)

B reakdow n of B eer 's  law.
(b)

c
E x tin c tio n  coefficient decreases as co n c en tra tio n  
increases.

Higgins (9) has shown that if there is a blank value it is better to use 
the uncorrected extinction values in plotting the calibration curve, rather 
than to subtract the blank value from each and to plot the corrected 
values. However, the mathematical model used assumes that the error 
of an extinction measurement is independent of the extinction, and it is 
not certain whether the same conclusion could be drawn if the more
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realistic assumption is made that the error of a transmittance measurement 
is independent of the extinction.

If Beer’s law is not valid at higher extinctions (or higher concentra
tions), a choice has to be made between (a) accepting the error, (b) using 
a more complicated mathematical expression for the relationship between 
E and C, (c) confining the measurement to a range where Beer’s law is 
valid with sufficient accuracy, and (d) attempting to find the cause of the 
breakdown and altering the assay procedure accordingly. One should 
always try to find the reason for lack of direct proportionality between 
E and C, because it may be due to faults of technique or in the instrument 
and because the errors may increase with time. For example, if the 
curvature of the graph in Fig. 7 (a) is due to stray light (see below), 
then the curvature will increase and the errors will become greater 
as the spectrophotometer light source ages and as the optics become 
poorer.

What is regarded as an acceptable departure from Beer’s law depends 
in part upon the context of the measurement and in part upon subjective 
considerations. In a colorimetric procedure for the determination of 
vanadium at the ppm level, it has been stated by Geary and Larsson (10) 
that “the complex obeys Beer’s law over the optical density range of 0 to
1.0 unit" when in fact E/C falls from 0.602 to 0.515 optical density units/ 
¡zg/ml over this range, but this is probably an extreme case.

S l i t  w i d t h  e r r o r s

The monochromator of a spectrophotometer must necessarily allow a 
finite range of wavelengths of light to pass through the sample. The 
narrower the entrance and exit slits of the monochromator, the smaller 
the range of wavelengths transmitted, but there is a limit to closing down 
the slits, set by the minimum amount of energy that must reach the 
detector to allow the measurement to be made in a satisfactory manner. 
In other words, only an approximation to monochromaticity can be 
achieved in practice.

It may be mentioned in passing that it is wise to pay attention to 
the “signal strength meter” of a spectrophotometer such as the Perkin- 
Elmer 137UV or to the “check voltage” of the Hilger and Watts Uvispek, 
to ensure that no attempt is made to use the instrument in conditions 
where the detector is receiving only a very low signal.

How do observed extinctions depend upon the wavelength spread of 
the radiation used for their measurement? Is it possible from measure-
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merits using heterochromatic radiation to derive what the extinction would 
be in monochromatic radiation? (5).

Extinction measurements for quantitative analysis are usually made at 
absorption maxima and it is easily shown that the measured extinction 
will be less than the true value in the limit of zero slit width. The sharper 
the absorption maximum of the sample, the more important this slit effect 
will be, and in an extreme case (procyclidine hydrochloride in aqueous 
solution at 263.5 mg.) opening the slits of the Uvispek from 0.4 to 0.6 mm. 
causes a fall of 2% in the measured extinction (11).

Some makers of spectrophotometers (for example, Hilger and Watts) 
recommend operating the instrument at a fixed spectral slit width, for 
example at 0.5 mg. This probably represents a reasonable compromise 
between ensuring sufficient energy to operate the spectrophotometer and 
avoiding loss of accuracy, but for quite a number of pharmaceutica. 
substances appreciable errors are introduced if this slit width is much 
exceeded (11-13). Other manufacturers (for example, Beckman, Unicam) 
recommend operation of the instrument at a fixed “gain” or "sensitivity” 
setting, and with this technique little attention may be paid to the slit 
width needed to balance the spectrophotometer on the reference cuvette. 
As the spectrophotometer ages, the slit settings will become wider and 
increasingly low assay results may be obtained.

The effect of spectral slit width errors on the spectrophotometic analysis 
of a number of materials used in the cosmetic industry has been investi
gated. The substances examined include ^aminobenzoates, aminophenols, 
camphor, hexachlorophane, methyl and propyl ̂ hydroxybenzoates, methyl 
and butyl phthalates, and salicylates. As expected, the slit effect is quite 
small for most of the substances, because the absorption maxima are broad 
and well-rounded, and spectral slit widths of up to 1.0 mg can be used 
without appreciable error. However, hexachlorophane shows quite a sharp 
maximum near 300 mg, and care should be taken to use sufficiently narrow 
slits in the direct spectrophotomerric analysis of this compound, especially 
in a non-polar solvent (Fig. 2). On the Uvispek, the mechanical slit 
width should not exceed 0.4 mm., which corresponds to a spectral slit 
width of about 0.6 mg if a petroleum solvent is used. The effect of 
change of solvent has been noticed also with the antihistamine chlor
pheniramine, which shows a much sharper absorption maximum in plain 
aqueous solution than in dilute acid (12). The solvent in which the 
substance shows the broader absorption maximum should be used.

It might be thought that slit-width errors could be avoided by the
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H ex ach lo ro p h an e  in  lig h t p e tro leu m

W aveleng th  (m/;)
F ig u re  2 S lit w id th  effect. A bsorp tion  sp ec tru m  of a so lu tio n  of h ex ach lo rop h an e  in  lig h t
petro leu m , o b ta ined  w ith  a  U v ispek  sp e c tro p h o to m e te r a t  n o m in al s lit se ttin g s  of------ 0.4 m m

an d  —  0.8 m m .

adoption of a procedure in which the extinction of the sample is compared 
with that of a reference substance in the same conditions, and this has 
been recommended by Andersen (14). Small slit width errors do not 
invalidate Beer’s law (15), but at wider slit widths not only has a graph 
of E vs. C too small a slope (that is, too low an extinction coefficient), 
but it is curved over at higher concentrations, becoming concave to the 
C axis (Fig. 3). The extinction coefficient decreases with increasing con
centration of the sample. This means that if the expected relationship 
Esam/Eref =  Csam/Cref is to hold with accuracy, not only must the slit 
settings, wavelength settings, etc., of the spectrophotometer be identical, 
but the concentrations of sample and reference solutions must be identical.

The extent to which the extinction coefficient varies with the con
centration, and therefore the extent to which the concentrations of sample 
and reference may differ without affecting the assay result, remains to be 
determined in practical cases. From some preliminary experiments, the 
author believes that the curvature of the Beer’s law plot will not be 
sufficient to prevent use of the reference solution technique, provided 
that the concentrations are w'ithin about 20% of one another, and pro
vided that the extinctions do not exceed unity.

R e f l e c t i o n  e r r o r s

When a beam of light passes from one medium into another of different 
refractive index, some of the light is reflected. When the dividing surface
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F ig u re  3  B reakdow n of B eer 's  law. Use of reference su b stance .
-------T ru e  dependence of E  upon  C.
------ A ssum ed dependence of E  u p o n  C.

is plane and smooth, the media transparent, and the light incident per
pendicular to the surface, the fraction reflected is f =  (nx -— n2)2/(n! +  n2)2, 
where n,i is the refractive index of medium 1 and n2 that of medium 2.

For example, the fraction reflected when light passes from air (n =  1.00) 
into flint glass (n =  1.58), or from glass into air, is f =  (0.58/2.58)2 =  0.0505 
or 5.05%. The fraction transmitted is (1 — f) =  0.9495 or about 95%. 
For the surface between glass and water (n =  1.33), f =  (0.25/2.91)2 =
0.0074 or 0.74%. In transmissions through a glass plate, two reflecting 
surfaces are involved, air-glass and glass-air, and if only a single reflection 
at each surface is considered, the fraction transmitted is (1 -— f)2 =  0.9016. 
This is not the observed transmittance, however, because multiple reflec
tions must be taken into account, and the correct value of the transmittance 
is (1 — f)/(l +  f) =  0.9039, or an extinction of about 0.044. When light 
is transmitted through a glass cuvette containing a liquid, two glass-air 
and two glass-liquid surfaces are involved. For a glass cuvette containing 
water, the transmittance is about 0.891 or an extinction of about
0.050.

In quantitative spectrophotometric analysis, the assumption is often 
made that the extinction of the sample solution is equal to the sum of 
the extinction of an identical cuvette containing pure solvent and the 
contribution made by the absorption of the sample itself. To what extent
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is it possible to replace the contents of the reference cuvette by some 
other transparent solvent?

If the solvent for the sample is fairly volatile, for example chloroform 
(n =  1.45), it may be experimentally convenient to put the much less 
volatile and equally transparent water into the reference cuvette. The 
reflection losses will be different, however, and in fact the transmittance 
will be about 0.891 with water and 0.901 with chloroform. The extinction 
of the "blank” will be 0.050 with water, instead of 0.045 with chloroform, 
and a Beer's law plot of E vs. C will show a small negative blank value. 
Water appears to be less transparent than chloroform.

Although this effect is quite small for such a drastic change of solvent, 
and it is smaller still if crown glass (n =  1.51) or silica (n =  1.46) cuvettes 
are used, it must be appreciated that all of the calculations in this section 
have been based on the refractive index values of the substances in visible 
light. The refractive index differences can be greater in the uv region, 
and so reflection errors can become more important.

Another effect must be considered. The refractive index of the solvent 
will be altered when sample is dissolved in it. The refractive index of 
the contents of the sample cuvette will always differ from that of the 
liquid in the reference cuvette. Spectrophotometric measurements are 
naturally made in regions of absorption of light by the sample, and it is 
in these regions of the spectrum that “anomalous dispersion” effects are 
observed. It follows that a part of what is normally considered to be the 
absorption of light by a sample in a particular solvent may really be loss 
of light by reflection due to lack of refractive index matching of solvent 
and sample solution. This source of error has been mentioned (3) but 
has apparently not been studied experimentally. Indeed, few measure
ments have been made of the refractive index of absorbing solutions, 
especially in the uv, and apparatus is being constructed to study these 
and related phenomena in our laboratories.

S t r a y  l i g h t  e r r o r s

"Stray light” is a convenient term for that part of the light leaving 
the monochromator that is not part of the band of wavelengths nominally 
transmitted at the instrument settings (slit, wavelengths, etc.) used. 
Some of this stray light is due to imperfections of the optical parts, and 
has wavelengths quite close to the nominal wavelength. Its effect is on 
the whole similar to a slight increase in the slit width, and it will not 
be considered further here. Much more serious is stray light of totally
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unrelated wavelengths, which originates from the scatter of light and from 
unwanted reflections within the monochromator. In a grating instrument, 
stray light may come also from orders of the spectrum other than that 
nominally used.

Although the actual amount of stray light will normally be very small, 
its effect will be greatly increased if the light source of the spectrophoto
meter is emitting little light of the desired range of wavelengths, and if 
the photocell or other detector is more sensitive to the stray light than 
to the wavelength nominally transmitted. Figures quoted for the per
centage of stray light from a monochromator are normally “working 
values” based on the instrument response. Thus, “1% of stray light” 
means that the electrical signal produced by the detector as a result of 
the stray light is 1% of that due to light of the wavelengths nominally 
transmitted.

Consider measurements made on a sample at a wavelength where the 
true extinction of the sample is high, but in the presence of stray radiation 
of wavelengths to which the sample is transparent. If I0 is the incident 
intensity of light of the nominal wavelengths, I the intensity of light 
transmitted by the sample at the same wavelength, and Is the intensity 
of the stray light (all I values being expressed as instrument response), 
then the extinction measured will be Em =  log (Io +  Is)/(I +  Is) instead 
of the true value, E =  log (IQ/I) with no stray light. (Fig. 4.)

As the stray light becomes greater, the measured transmittance rises 
from (I/Ic) towards unity, and the measured extinction falls from log (I0/I) 
towards zero.

The effect of a given level of stray light, Is, will be least at low extinc
tions, for then I tends towards Io and (I0 +  IS)/(I +  Is) and (IQ/I) become 
identical in the limit when E =  0. At high extinctions, as I tends to
wards zero, Em tends towards a maximum value, namely log (Io +  Is)/Is 
or log (1 +  I /1 s), but of course this maximum value varies with wave
length because I0 is a function of the wavelength.

Stray light effects are greatest at the ends of the useful range of wave
lengths of a particular combination of light source, monochromator and 
detector.

Consider an attempt to measure the extinction of a 0.05 M aqueous 
solution of glycine at wavelengths below about 225 mg. An ordinary 
uv spectrophotometer, capable of measuring extinctions up to 3 (trans- 
mittances down to 0.1%) should show no maximum, but only a steeply 
rising absorption curve at the shorter wavelengths. However, when the
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Sample beam
<■' 0  (b) (c)

F ig u re  4  S tra y  lig h t effect.
(a) N o s tra y  ligh t. E  =  log j ° '
(b) S tra y  ligh t. N o filter. E  =  log | °  —

I +  rs ■
(c) S tra y  ligh t. F ilte r . E  =  log j 0'

monochromator is set to transmit a wavelength of, say, 210 mp, any stray 
light from longer wavelengths will also reach the sample, and since the 
output of the hydrogen or deuterium lamp and the sensitivity of the 
photocell or photomultiplier are both greater at the longer wavelengths, 
the effect of the stray light may be detectable as a reduction of the 
measured extinction. At a shorter wavelength, say 205 mp, the stray 
light level will be about the same, but the signal due to light of 205 mp 
will be less, because the true extinction of the sample is greater at 205 mp 
than at 210 mp, and because Iu itself is greater at 205 mp than at 210 mp. 
The relative effect of the stray light will therefore be greater at 205 mp, and 
the reduction of the extinction will be greater than at 210 mp. If the 
relative effect of the stray light is large enough, the spectrum measured 
will show a completely spurious maximum.

This is illustrated in Fig. 5, where the spectrum recorded by the Unicam 
SP.700 spectrophotometer (which is almost new) may be taken as correct 
down to about 205 mp, whereas both the other spectrophotometers show 
low extinctions in this region. The Perkin-Elmer instrument is about 
three years old, and the Uvispek about nine years old. The effect of 
deterioration of the optics is clear, for all three spectrophotometers behaved 
equally well when new.

It should perhaps be mentioned that although the Perkin-Elmer 
spectrophotometer cannot record directly extinctions greater than 1.5, 
measurements at higher extinctions can be made indirectly if the reference



650 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

0.05 M glycine

W av eleng th  (m/i)
F ig u r e  5  S tra y  lig h t effect. A b so rp tio n  sp ec tru m  of 0.05 M glycine in  w a te r  o b ta ined  
w ith  a new  U nicam  SP.700, a  P e rk in -E lm er 137UV a n d  an  old H ilger an d  W a tts  U vispek.

beam is attenuated by the insertion of a grid of known extinction, sub
stantially independent of wavelength. The SP.700 extinctions were cal
culated from transmittances recorded on the 0 to 11% and the 0 to 110% 
ranges, for the absorbance accessory did not allow direct recording of 
extinctions greater than 2.

It is important to realise that different percentages of stray light are 
measured by different techniques, and that stray light effects depend not 
only upon the state of the spectrophotometer, but also upon the shape 
of the (true) absorption spectra of the sample and the solvent. It is 
reassuring to be reminded that if a spectrophotometer is satisfactory below 
230 mji,, it will be very much better at longer wavelengths (16).

At the other end of the uv spectrum, incorrect readings may be made 
if a tungsten light source is used in the region below 390 mp. The intensity 
of light of the desired wavelength in the near uv region is very much 
less than that of visible light of longer wavelengths, and so even a very 
small true percentage of stray light may have a large effect in terms of 
the signal from the detector, which also is more sensitive to visible light 
than to uv light. The measurements can be improved in two ways. 
A Chance OX.7 or similar filter can be inserted into both reference and 
sample beams; this will transmit the desired uv light but be opaque to
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the visible, stray light (Fig. 4). Alternatively, a hydrogen or deuterium 
source can be used instead of the tungsten lamp; the output of visible 
light by a hydrogen lamp is very small and so the stray light effect will 
largely disappear (Fig. 6).

0 0 0 2 2  M K^Cri07 in 0 -0 1  M HeS C \
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F ig u r e  6 S tra y  lig h t effect. A b so rp tio n  sp ec tru m  of 0.0022 M p o tass iu m  d ich ro m ate  in
0.01 M su lp h u ric  ac id , o b ta in ed  w ith  a  new  U nicam  SP .700 (deu teriu m  lam p), a  new  U nicam  
SP .600 (tu n g sten  la m p ; no  filter) an d  an  old U n icam  SP .600 (tu n gsten  la m p ; no  filter). T he 
sp ec tra  o b ta in ed  w ith  b o th  SP .600 sp ec tro p h o to m e te rs  w ith  use of an  O X .7 filter cou ld  be 

superim posed  on th e  SP .700 curve.

E l e c t r o l y t e  e f f e c t s

Junejo and Glenn (17) have found that neutral salts such as sodium 
chloride can have an appreciable effect upon the uv absorption of aromatic 
compounds such as benzyl alcohol in aqueous solution (Fig. 7). They 
have pointed out that this has important implications in spectrophoto- 
metric analysis, not only because the extinction coefficient of an aromatic 
compound may (erroneously) be assumed to be the same in the presence 
of electrolytes as in plain aqueous solution, but especially in differential 
spectrophotometry by the "Ae” technique (18), where the erroneous
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0 0 0 3 6  M benzyl alcohol

Wavelength (mjj)
F ig u re  7 F .lectro ly te effect. A bsorp tion  sp ec tru m  of 0.0036 M benzyl a lc o h o l------ in w ate r

a n d ------- in 4.1 M sodium  chloride.

assumption may be made that the background or irrelevant absorption 
is unaffected by the electrolyte concentration (17,19).

This electrolyte effect is shown whether or not the aromatic substance 
has acidic or basic properties, and it is not due to an effect upon the 
position cf an acid-base equilibrium. The explanation may be in terms 
of donor-acceptor complexes between the electrons of the aromatic ring 
and the cation of the electrolyte (17,20) or perturbation of the electronic 
transition by the electrical fields of the ions (21).

C o n c l u s i o n

Spectrophotometric errors clue to slit width effects, unbalanced reflec
tion losses, stray light or electrolytes can usually be avoided by attention 
to the instrument or by modification of the experimental procedure, pro
vided that the possibility of error is considered. At the worst, one may 
be able to use a non-spectrophotometric method to acquire the desired 
information. The difficulty often lies in the lack of knowledge that some
thing may be wrong, and the author can recommend the institution of 
control charts, filled in every day or week after simple tests (e.gof a glass
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filter) have been made, to warn when there is a likelihood of “things going 
off the rails” (22).

Finally, a reminder should be given that the actual measurement of an 
extinction is only one stage of a complete analysis, which may have 
involved a number of separation and dilution stages. Poor accuracy or 
lack of reproducibility of the final result may be due to errors of weighing 
or pipetting (23) or extraction or development of colour (24) rather than 
to the spectrophotometer.

[Received: 26th August 1965)
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D IS C U S S IO N
Mr . D . H . D orken : W h a t  r o u t in e  c o n tr o l  t e s t s  d o  y o u  u se  t o  m a k e  s u re  t h a t  t h e  

i n s t r u m e n t  is  in  s a t i s f a c to r y  c o n d it io n  fo r  u se  ?
T he  Lectu r er : F o r  t h e  m a n u a l  in s t r u m e n ts ,  t h e  w a v e le n g th  c a l ib r a t io n  a n d  th e  

e x t in c t io n  o f a  t e s t  f i l te r  a t  a  s in g le  w a v e le n g th  a r e  c h e c k e d  e v e ry  d a y  o f u se , a n d  t h e  
s l i t  w id th  r e q u ire d  t o  b a la n c e  t h e  s p e c tro p h o to m e te r  is  re c o rd e d , a s  r e c o m m e n d e d  in  
(22). E v e r y  few  m o n th s ,  a  m o re  e x te n s iv e  se r ie s  o f t e s t s  is  m a d e , s u c h  a s  th o s e  
b y  t h e  se rv ic e  e n g in e e r  o n  h is  a n n u a l  m a in te n a n c e  v i s i t  o r  w h e n  th e  in s t r u m e n t  is 
n ew .

Mr . D . C. Cullum : T h e  e r ro r s  l i s te d  a r e  o f  tw o  k i n d s - t h o s e  t h a t  m a y  c h a n g e  w i th  
t h e  a g e  o f t h e  in s t r u m e n t ,  s u c h  a s  s l i t -w id th  a n d  s t r a y - l ig h t  e r ro rs , a n d  th o s e  t h a t  a re  
p a r t  o f t h e  a n a ly t ic a l  p ro c e d u re . H o w  i m p o r t a n t  a r e  t h e  l a t t e r  fo r  t h e  p r a c t i c a l  
a n a ly s t  w h o  is  in te r e s te d  in  g e t t in g  a  p e r c e n ta g e  c o n te n t  o f a n  in g re d ie n t ,  r a th e r  th a n  
a n  a b s o lu te  e x t in c t io n  co e ff ic ie n t?

T he L ecturer : I n  m y  v ie w , u se  o f  a  r e fe re n c e  o r  s t a n d a r d  s o lu t io n  is  v e ry  
d e s ira b le  in  a n y  s p e c tro p h o to m e tr i c  a s s a y  w h e re  a c c u r a c y  is  im p o r ta n t ,  a n d  t h i s  w ill 
u s u a l ly  t a k e  c a re  o f  m a n y  ty p e s  o f  e r ro r , s in c e  t h e  e r ro r s  w ill t e n d  t o  c a n c e l  in  
t h e  s a m p le  a n d  r e fe re n c e  s o lu tio n s .  T h is  is  n o t  a lw a y s  a d e q u a te  a s  sh o w n  in  F ig .  3 , 
b u t  a t  le a s t  t h e  a c c u r a c y  s h o u ld  b e  im p ro v e d  b y  t h i s  te c h n iq u e .  S p e c tr o p h o to m e te r s  
a s  u s u a l ly  o p e r a te d  a re  n o t  r e a l ly  c a p a b le  o f  h ig h  a b s o lu te  a c c u ra c y , b u t  t h e i r  a c c u ra c y  
in  c o m p a ra t iv e  m e a s u re m e n ts  is  u s u a l ly  g o o d .

D r . N . A . P uttnam : I  s h o u ld  lik e  t o  e m p h a s iz e  t h i s  la s t  p o in t ,  b e a r in g  in  m in d  
th e  r e s u l ts  t h a t  h a v e  b e e n  p u b l is h e d  b y  t h e  P h o to - e le c tr ic  S p e c t r o m e tr y  G ro u p  fo r  
th e i r  c o l la b o ra t iv e  t e s t s  o f m a n u a l  a n d  re c o rd in g  u v  in s t r u m e n ts .

T he L ectu r er : I  a g re e  t h a t  t h e  P .S .G . t e s t s  r e v e a le d  v a r ia t io n s  a s  g r e a t  a s  5 %  
f ro m  o n e  in s t r u m e n t - u s e r  c o m b in a t io n  t o  a n o th e r ,  b u t  i t  w o u ld  b e  f a i r  to  s a y  t h a t  
th e r e  w e re  c e r ta in  te c h n ic a l  d iff ic u ltie s  in  p r e p a r in g  a n d  h a n d l in g  t h e  sa m p le s . 
M a n y  o f  t h e  c o l la b o ra to rs  w e re  n o t  a n a ly s ts  b u t  c h e m is ts  w h o  n o rm a l ly  u se  t h e i r  
s p e c tro p h o to m e te r s  o n ly  to  g e t  t h e  o v e ra l l  s h a p e  o f  t h e  s p e c tru m , r a th e r  t h a n  a n  
a c c u r a te  e x t in c t io n  co e ffic ie n t.

D r . J .  J .  Mausner : C a n  t h e  s l i t -w id th  e f fe c t b e  r e d u c e d  b y  ta k i n g  t h e  t o t a l  
in te g ra l  a r e a  u n d e r  t h e  s p e c tr a l  c u rv e  in s te a d  o f  t h e  e x t in c t io n  a t  t h e  w a v e le n g th  o f 
m a x im u m  a b s o r p t io n  ?

The Lecturer : I  a m  n o t  s u re  t h a t  t h e  a n s w e r  is  k n o w n  w i th  c e r ta in ty  fo r  u v  
m e a s u re m e n ts ,  a l th o u g h  th i s  a p p r o a c h  h a s  c e r ta in ly  b e e n  u se d  in  t h e  ir  re g io n . A n  
im p r o v e m e n t  c a n  p r o b a b ly  b e  e ffe c te d , b u t  o n e  m u s t  d e c id e  w h e th e r  t o  in te g r a t e  
e x t in c t io n s  o r  t r a n s m i t t a n c e s  w i th  r e s p e c t  t o  w a v e le n g th  o r  w a v e n u m b e r .  Sinrfe 
i t  is  u s u a lly  e a s y  to  e l im in a te  t h e  s l i t -w id th  e ffe c t in  u v  s p e c t ro p h o to m e try  b y  
n a r ro w in g  th e  s l i ts ,  I  d o u b t  if  u se  o f a n  in te g r a to r  w o u ld  b e  w o r th  t h e  e ffo r t; I  
h a v e  r e c e n t ly  o b ta in e d  a n  in te g r a to r  fo r  o u r  S P .7 0 0  s p e c tro p h o to m e te r  a n d  th i s  is 
s o m e th in g  I  p la n  t o  e x a m in e .

Mr . R. Clark : Are there any particular problems in measuring refractive index 
in the uv region ?
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T he  Lectu r er : S u i ta b le  c o m m e rc ia l in s t r u m e n ts  a r e  n o t  a v a ila b le ,  b u t  I h a v e  
been f o r tu n a t e  in  o b ta in in g  t h e  s u p p o r t  o f  t h e  S c ien c e  R e s e a rc h  C o u n c il in  g e t t in g  
one b u i l t .  A l th o u g h  a  d if fe re n t ia l  u v  r e f r a c to m e te r  is  m a r k e te d  in  t h e  U.S.A., I 
w ish  to  m a k e  d i r e c t  a b s o lu te  m e a s u re m e n ts ,  a n d  in i t i a l ly  t h e  i n s t r u m e n t  w ill b e  
m a n u a l ly  o p e r a te d .  T h e  p re c is e  t e m p e r a tu r e  c o n tr o l  o f  t h e  s a m p le  m a y  b e  o n e  
d iff ic u lty , a n d  a b s o r p t io n  o f  l ig h t  b y  t h e  s a m p le  m a y  b e  a n o th e r .  S o  l i t t l e  w o rk  h a s  
been p u b l is h e d  in  th i s  fie ld  t h a t  i t  is  r a t h e r  d if f ic u lt t o  p r e d ic t  a n y th in g .

D r . N. A. P uttnam : D o you intend to  measure the  refractive index a t  wave
lengths inside the absorption bands of the samples ?

T he L ectu r er : Y es. I t  is  th e  " a n o m a lo u s '' d is p e rs io n  in  t h i s  re g io n  t h a t  is of 
m a jo r  in te r e s t ,  a n d  I e x p e c t  t h a t  t h e  m e a s u re m e n ts  w ith in  t h e  a b s o r p t io n  bands 
w ill b e  m o re  r e w a rd in g  t h a n  th o s e  w h e re  t h e  s a m p le  is  t r a n s p a r e n t .
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Preparative gas chrom atography
G. R. FITCH*

Presented at the Symposium on "Physical Methods,’1 organised by the Society 
of Cosmetic Chemists of Great Britain, in Bristol on 17th November 1965.

Synopsis— T he main, asp ec ts  of th is  tech n iq u e  are  discussed, including  th e  new er deve lop
m en ts  in  co n tinuous gas ch ro m ato g rap h y . Som e possib le ap p lica tio n s in  th e  field of cosm etic 
ch e m is try  are  given.

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

The widespread application of gas chromatography stems mainly 
from the work of Martin and James (1) on gas-liquid chromatography. 
The majority of publications since then have dealt with analytical and 
theoretical aspects of the subject, whilst the primary function of the 
technique, namely the ability to separate and purify individual com
ponents of a mixture, has tended to play a minor role.

The scope of the method as a preparative tool ranges from the normal 
analytical scale of several microlitres suitable for identification of unknown 
peaks by spectrophotometric analysis, to a kilogram per day scale for high 
purity materials.

Since no substances have partition coefficients of zero or infinity, com
ponents are never completely separated and the limits of impurity can 
be fixed according to requirements. The more stringent these are, the 
greater the process time and hence the operating costs increase. The 
technique does not necessarily replace other separation techniques, but 
is particularly useful with gaseous or liquid mixtures (boiling up to about 
400°C), which are otherwise difficult or impossible to separate, and where, 
on a large scale, an azeotropic or extractive distillation plant would be 
uneconomic and inflexible.
* D ep artm en t of C h em istry  an d  Biology, B ris to l College o f Science an d  T echnology, B ris to l 7.

657



658 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

It has been shown (2) that a chromatographic column is most efficient 
when a very small sample is used. In order to handle larger quantities, 
analytical columns can be overloaded with a consequent loss of efficiency. 
Alternatively, the separation may be repeated many times, either manually 
or automatically until samples of a suitable size are obtained. This pro
cess can be reduced in time by running several columns in parallel.

Finally, the process can be made continuous. One method of achieving 
this is by making the column material move countercurrent to the gas 
phase and continuously injecting the mixture into the centre of the 
column-so called “moving bed chromatography.”

Difficulties as to whether such a process is truly chromatographic 
were discussed at the London Symposium on Gas Chromatography (3) 
and the justification for discussing such a process in chromatographic 
terms were given quite clearly by Benedek (4) who describes continuous 
methods of operation analogous to all conventional methods.

The choice of method depends on the sample size, difficulty of separation 
and, of course, the apparatus available. Some of the points which follow 
may help to solve this problem. Instrumental aspects will not be dealt 
with here and are fully covered in most standard textbooks (5).

B a t c h  p r o c e s s e s

A typical analytical column of say Jem  diameter operates most 
efficiently with a sample size of the order of lpl. If it can be assumed 
that the capacity is proportional to the square of the diameter, a 1 ml 
sample would require a 7.5 cm column to achieve the same quality of 
products.

If some loss of separating power can be tolerated, overloading the 
column permits the handling of larger quantities than this by at least 
a factor of 10, and in fact, many 2.5 cm preparative columns have been 
described, and are available commercially, that can handle 1 ml samples. 
It should be noted that losses in column efficiency arising from causes 
other than overloading will occur. These are mainly due to difficulties 
in packing large diameter columns. The introduction of constrictions 
into the column by Frisons (6), following a suggestion by Golay (7) appears 
to be very effective in minimizing these effects.

Some of the first reported preparative units were described at the 
London Symposium in 1956. Whitham (8) gave details of a 1.27 cm 
diameter column for 1 ml samples and Evans and Tatlow (9) discussed 
the separation of 10 ml samples on a 3 cm column. Bayer (10) reported
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that the sample size could be increased from 0.1 to 10 g on corresponding 
columns of 1 to 10 cm without serious loss in efficiency. Many other 
units ranging from 2.5 to 7.5 cm in diameter have since been described, 
some of them up to 25 ft long (11-14).

The advantages of such systems are that they are fairly easy and cheap 
to construct since the very close temperature control associated with 
analytical units is not necessary. Many commercial units can be readily 
adapted for large scale work with the addition of a column and a stream 
splitter to ensure that the detector is not overloaded.

The main disadvantages lie in the length of time required to run a 
sample, and the relatively high cost of column materials and carrier gas. 
The elution of slowly moving components can be facilitated by progressively 
raising the temperature, so-called ‘‘programme temperature operation,” 
but this is not usual practice on a large scale column.

It is often more economic to repeat the separation on a high speed 
analytical column and bulk the collected fractions together until a suffi
ciently large sample is obtained, than to scale up the column dimensions. 
This can be done manually but is obviously suited to some automatic 
injection and collection system such as that described by Ambrose and 
Collerson (15) and refined by Atkinson and Tuey (11). The latter workers 
used a 2 cm X 30 cm column and were able to prepare 50-100 g of 99.8% 
purity material per 24 hr. Even larger quantities result from the auto
matic injection system of Bayer’s (10), using larger columns.

A saving of time, without the loss in efficiency associated with large 
scale columns results from using analytical columns in parallel. The 
practical difficulty of ensuring that the components are eluted from each 
column at exactly the same time was overcome by Johns et al (16) who 
used eight 6 ft X §" columns each containing the same weight of stationary 
phase and having separate pressure drop controls.

C o n t i n u o u s  p r o c e s s e s

A very effective continuous unit has been described by Dinello (17). 
This consists of a set of 100 columns, each 0.6 cm X 120 cm mounted 
on a rotating drum, such that the columns move transversely to the carrier 
gas flow. The speed of rotation of the drum is controlled so that a 
particular component is collected in the same sample tube from each 
column. This eliminates the need for a complex sample switching system 
and any detection and recording system. They describe separations of 
1/1 wheptane/toluene at 60 ml/hr and suggest that the upper limit for
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the separation of a benzene/cyclohexane mixture at 99.9% purity should 
be about 220 ml/hr.

An extension of this technique has been described by Giddings (18) 
following an earlier suggestion by Martin (19). Here the column packing 
is contained between two concentric cylinders which can be rotated about 
a vertical axis. Continuous injection of the solute mixture to one side 
of the top of the column should result in the individual solutes following 
a spiral path down the column and emerging at fixed points. However, 
lateral diffusion gave products of poorer quality than expected.

The first truly countercurrent process was described by Freund et al (20) 
in 1956 for the resolution of industrial gases following earlier work by Berg 
(21). Although this process is one of gas-solid chromatography, and given 
the name “hypersorption,” it is a direct parallel with continuous gas-liquid 
chromatography. A plant is described capable of separating 106 m3/day of 
acetylene from the products resulting from the partial oxidation of methane. 
More recently Husband et al (22) have used active carbon to continuously 
separate ethyl alcohol/benzene mixtures at a rate of 720 ml/hr on a 2.5 cm 
column.

c
F ig u r e  1 M oving bed colum n (F l-h o pp er, T - to p  p ro d u c t, B -b o tto m  p ro d u c t,

F -feed , S -s tr ip p in g  section , G -c a rrie r  gas, C -so lid  flow c o n tro lle r) .

The earliest continuous gas-liquid unit was described by Scott (23) 
for the separation of benzene from coal gas on a 5 cm column. A similar
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unit has been described by Schulz (24) for the separation of cis and trans 
butene on a 1 cm2 column at 78 ml/hr. Both these units use a gaseous 
feed and the capacity on a weight basis is not very high.

Barker (25) has studied the process in terms of transfer units using 
a liquid feed of benzene/cyclohexane at 30 ml/hr and the process has been 
discussed in terms of plate theory by Fitch et al (26). The operation of 
such a process can be described by reference to Fig. 1. The column pack
ing, consisting of say 10-30 B.S.S. Chromosorb P impregnated with a suit
able stationary phase is fed into the hopper and its rate of movement down 
the column controlled with a suitable device, such as a rotating drum, at 
the bottom of the column. The carrier gas, usually nitrogen, is fed into 
the bottom of the column and its passage counter-current to the packing 
is ensured by maintaining a slight vacuum on the exit ports. The top and 
bottom products are taken off at the ends of the extraction column as 
shown, while the feed enters at the centre of this portion. Complete 
stripping of the solutes is ensured by heating the stripping section.

A suitable arrangement for gas flows is shown in Fig. 2. The liquid 
feed can be fed into the column with a micropump of appropriate size.

F ig u r e  2  G as flow p a th  (G -ca rr ie r  gas, D -d ry in g  tu b e , M -flow  m eter, 
T - ta p , S -sam pIe  tu b e , N -n e e d le  v a lv e , P -p u m p ).

The conditions for separation in terms of gas and solid flow rates are 
such that at the temperature of the column, the component(s) with the 
higher volatility move with the gas phase and those with the lower 
volatility move in the direction of the solid packing, these being removed 
in the stripping section. The gas and solid flow rates necessary to bring 
about the desired fractionation can be calculated directly from the appro
priate chromatograms obtained on an analytical column at the same 
temperature and on the same stationary phase. Full details of this are
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given in (26). Similarly, investigational work on the choice of a suitable 
stationary phase and operating temperature can be obtained using a 
normal analytical column.

The capacity of the column is a function of the partition coefficients 
and their ratio, as well as of the gas and liquid flow rates and column 
temperature. The relative retention time is probably the most important 
single factor in determining the capacity of the column and is analogous 
to the relative volatility factor in distillation units. A theoretical analysis 
of this problem is being undertaken. Obviously the column must never 
reach the stage of visible “wetting,” and the upper limit of gas flow will 
correspond to the onset of fluidization of the moving bed. An interesting 
complication in the case of azeotropic systems has been noted by Tiley (27) 
which would set an upper limit on the feed rate due to a change in the 
relative volatility from greater to less than unity as the concentration 
increases.

A further variant on the basic process has been described by Bradley 
and Tiley (28) in which the usual microporous type of chromatographic 
support is replaced by a packing of “knitmesh” and the liquid phase per
colates over this countercurrent to the gas phase. It appears that while 
this process is easier to control, the plate height is greater than with the 
normal microporous type packing.

I n j e c t i o n  a n d  c o l l e c t i o n  o f  s a m p l e s

In the conventional batch type units, the thermal capacity of the 
column packing is not usually sufficient to ensure rapid volatilization of 
the large sample and some form of vaporizer is desirable, operating slightly 
above the column temperature. Care must be taken to ensure that no 
thermal degradation takes place, and incidentally, that the column tem
perature itself does not give rise to any appreciable bleed of the stationary 
phase. Introduction of the sample is usually accomplished with a syringe, 
but by-pass injectors have been described (29).

The positions at which cuts must be made to yield samples of a given 
impurity level have been treated by Said (30). The actual method of 
collection of the samples has received much attention and depends very 
much on the boiling points of the constituents and their concentration 
in the gas stream.

If one only requires a sample for further examination by a spectro
photometry method it is possible, using an ordinary analytical column, to 
condense the fraction directly on to potassium bromide, as described by
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Leggow (31). Alternative methods include absorption in benzene, followed 
by evaporation on to a KBr disc (32) or in cooled dioxan (33). Thomas 
and Dwyer have absorbed the vapour directly on to a "millipore” filter 
made out of cellulosic membrane, and mounted this in the sample beam 
of an IR spectrophotometer (34).

For efficient recovery of larger samples, the shape and temperature of 
the trap appears to be most important, particularly for components boiling 
up to 100°C. Verzule (35) has made an analysis of the variables affecting 
trapping efficiency and has shown that a drop in the gas flow rate during 
peak elution helps to increase the percentage recovery.

The formation of "mists” is often very troublesome and suggested 
methods of overcoming this include the addition of glass wool to the trap 
and the direct adsorption on to carbon. Thompson (36) has used an 
electrostatic precipitator to give up to 98% recovery from a 2.5 cm 
column at a rate of 2 g/5 min. However, this method has to be used with 
care since degradation of the sample is possible under these conditions (11).

For the collection of several components from one sample, a wide 
variety of manual and automatic fraction collectors have been described 
(37,38). In any apparatus involving several collection ports on a mani
fold, it is imperative that the temperature of the apparatus should be 
maintained above the boiling points of the constituents to prevent con
densation prior to the traps.

A p p l i c a t i o n s

In the cosmetic industry, the main applications of this technique are 
the isolation of both major and minor constituents from raw materials 
for use as standards, and for assessment of flavour and odour characteristics. 
The possibility of continuous preparation of key constituents on a kilo
gram scale may become important in the formulation of products where 
undesirable characteristics are exhibited by some constituents of the raw 
material. In some cases, it may be sufficient to isolate fractions of similar 
type or molecular weight.

The comparative costs of continuous chromatography compared with 
fractional distillation are difficult to assess, and, in general, a distillation 
process would be preferred, if suitable. If, however, the desired sep
aration is not possible by distillation, a thorough literature search 
followed by evaluation of stationary phases, temperatures and flow rates 
are essential to ensure that the components will be eluted in the desired 
purity range and in the shortest time. Once optimum conditions are
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established, the changeover to either larger columns or to a continuous 
unit is relatively quick and cheap. From that point onwards, the running 
costs are made up mainly of carrier gas costs (high purity gases are not 
usually necessary) and normal supervisory costs. Preliminary trials soon 
indicate the output of the unit for the separation in question; this may 
differ widely with various starting materials.

An example would be the isolation of major constituents of essential 
oils such as citral a and citral b which constitute some 60-90% of lemon- 
grass oil. At a temperature of about 100°C on a P.E.G. 400 column, 
these isomers are eluted much later than the other constituents and are 
themselves fairly well separated, with a relative retention ratio of about 
1.3. On a continuous basis, flow conditions could be adjusted to give 
as a bottom product either the mixed isomers, which could then be 
separated on a second column, or pure citral a, the citral b leaving with 
the impurities as a top product.

Likewise, 1-carvone is readily separated as a bottom product under 
similar conditions from spearmint oil.

Some applications of the continuous process may be covered by patent 
restrictions and references to these are given (39).

[Received: 26th August 1965)
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Introduction by the lecturer
T w o  p u b l ic a t io n s  h a v e  r e c e n t ly  b e e n  d is t r ib u te d  b y  m a n u f a c tu r e r s  o f  c o n v e n t io n a l  

p r e p a r a t iv e  sc a le  c h r o m a to g r a p h ic  u n i t s .  O n e  o f th e s e  a d v o c a te s  t h e  u se  o f  s h o r t ,  
w id e  c o lu m n s  a n d  th e  o th e r  fa v o u rs  lo n g , n a r ro w  o n es . I t  is  c le a r  t h a t  e i th e r  ty p e  
h a s  a d v a n ta g e s  o v e r  t h e  o th e r  in  p a r t i c u l a r  c i rc u m s ta n c e s .

O u r  sp e c ia l in te r e s t  is  in  c o n t in u o u s  c h r o m a to g r a p h y .  O n e  o f t h e  m a in  v i r tu e s  
o f  th i s  t y p e  o f  a p p a r a tu s  is  i t s  s im p l ic i ty  a n d  c h e a p n e s s - a  t o t a l  o u t la y  o f  a b o u t  ¿ 1 0 0  
s h o u ld  su ffice . A ll t h e  in i t i a l  in v e s t ig a t io n a l  w o rk  o n  g a s  a n d  l iq u id  flow  r a te s  a n d  o n  
c h o ic e  o f a  p a r t i t i o n in g  l iq u id  c a n  b e  c a r r ie d  o u t  o n  a  c o n v e n t io n a l  G .L .C . u n i t .  T h e  
d e ta i ls  o f  t h e  c a lc u la t io n s  o f  flow  c o n d it io n s  f ro m  sp ec ific  r e te n t io n  v o lu m e s  a re  g iv e n  
in  (26).

C o n tin u o u s  c h r o m a to g r a p h y  w o u ld  a p p e a r  t o  b e  t h e  p re fe r r e d  m e th o d  o f s e p a ra t io n  
w h e re  la rg e  q u a n t i t i e s  o f p u r i f ie d  m a te r ia l  a r e  r e q u ire d .  I t  is  p a r t i c u l a r ly  u s e fu l in  
c a se s  w h e re  i t  is  d e s i re d  t o  s p l i t  t h e  fe e d  m ix tu r e  in to  tw o  f ra c t io n s .  A lth o u g h  m u lt i -  
c o m p o n e n t  f r a c t io n a t io n  is  p o ss ib le , i t  is  p r o b a b ly  e a s ie r  t o  h a n d le  t h i s  t y p e  o f  s a m p le  
o n  a n  a u to m a t ic  in je c t io n  b a tc h  ty p e  in s t r u m e n t .

C o n tin u o u s  c h r o m a to g r a p h y  d o e s  n o t  a p p e a r  t o  b e  v e r y  s a t i s f a c to r y  if t h e  r e la t iv e  
r e te n t io n  r a t io  o f  t h e  c o m p o n e n ts  is  lo w e r  t h a n  1.2, th o u g h  th i s  d e p e n d s  o n  th e  
p u r i t y  r e q u ire d .

T h e  c a p a c i ty  o f  a n y  g a s  c h r o m a to g r a p h ic  u n i t ,  b a t c h  o r  c o n tin u o u s , d e p e n d s  
v e r y  m u c h  o n  t h i s  r e la t iv e  r e te n t io n  r a t i o ;  a n y  q u o te d  v a lu e s  fo r  t h e  c a p a c i ty  o f a 
p a r t i c u l a r  u n i t  a r e  m e a n in g le s s  w i th o u t  t h i s  in fo rm a tio n .

W e  a r e  c u r r e n t ly  fo l lo w in g  tw o  l in e s  o f  r e s e a rc h  o n  t h e  c o n t in u o u s  p ro c e ss . In
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o n e  u n i t  w e a re  u s in g  c o n v e n t io n a l  c h r o m a to g r a p h ic  c o lu m n  m a te r ia ls ,  a n d  th e s e  a r e  
a llo w e d  to  fa ll a t  a  c o n tro lle d  r a t e  c o u n te r c u r r e n t  t o  t h e  g a s  p h a s e . I n  t h e  se c o n d  
u n i t ,  t h e  c o lu m n  is  p a c k e d  w i th  k n i t - m e s h  a n d  th e  c h o s e n  s ta t io n a r y  l iq u id  p h a s e  is  
a l lo w e d  to  p e r c o la te  o v e r  th is ,  a g a in  t h e  g a s  p h a s e  f lo w in g  in  a n  o p p o s i te  d i r e c t io n . 
T h e  fo rm e r  ty p e  g iv es  a  s m a lle r  p la t e  h e ig h t  a n d  h e n c e  fo r  t h e  s a m e  le n g th  o f  c o lu m n  
a  b e t t e r  q u a l i ty  p r o d u c t  r e s u l ts ,  w h e re a s  t h e  se c o n d  ty p e  o f u n i t  is  e a s ie r  t o  c o n tro l .

T h e  e s t im a te d  n u m b e r  o f  th e o r e t i c a l  p la te s  in  t h e  lm  e x t r a c t io n  s ta g e  o f t h e  m o v 
in g  b e d  a p p a r a tu s  is  a b o u t  8 0  a n d  w h ile  t h i s  m a y  see m  lo w  c o m p a re d  w i th  v a lu e s  
u s u a lly  q u o te d  fo r  c o n v e n t io n a l  G .L .C . c o lu m n s , i t  is  in  f a c t  e q u iv a le n t  t o  a b o u t  6,000 p la te s  in  a  b a t c h  p ro c e ss .

M o s t o f  t h e  w o rk  p ro c e e d in g  a t  t h e  m o m e n t  is  c o n c e rn e d  w i th  t h e  p r e d ic t i o n  o f 
t h e  m a x im u m  c a p a c i ty  u n d e r  g iv e n  o p e r a t in g  c o n d it io n s .  T h e  e q u a t io n s  r e la t in g  t h e  
v a r io u s  f a c to r s  a r e  s u i ta b le  fo r  c o m p u te r  p ro g ra m m in g  b u t  t h i s  n e e d s  a p p r o p r ia te  
p h y s ic a l  d a ta ,  s u c h  a s  t h e  v a r ia t io n  o f  a c t i v i t y  co e ff ic ie n ts  w i th  c o n c e n tr a t io n ,  a n d  
th is  is  a lso  b e in g  s tu d ie d .

S o m e  o f th e  th e o r e t i c a l  r e s u l t s  so  f a r  p ro d u c e d  in d ic a te  t h a t  th e r e  is  a  c r i t ic a l  
o p e r a t in g  t e m p e r a tu r e  fo r  a  p a r t i c u l a r  s y s te m  o p e r a t in g  a t  a  g iv e n  c a p a c i ty .  A b o v e  
o r  b e lo w  th i s  te m p e r a tu r e ,  t h e  p u r i t y  o f  th e  p r o d u c t  d e c re a se s . B in a ry  a z e o tro p ic  
m ix tu r e s  a lso  s e t  a  l im i t  o n  t h e  c a p a c i ty  o f  a  g iv e n  s y s te m , t h e  r e la t iv e  r e te n t io n  
r a t io  c h a n g in g  f ro m  g r e a te r  t h a n  u n i ty  t o  le ss  t h a n  u n i ty ,  a s  th e  c o n c e n t r a t io n  
in c re a se s .

T h e  c o s t  o f r u n n in g  a  c o n t in u o u s  u n i t  is  v e r y  lo w , a n d  w o u ld  b e  a p p r o x im a te ly  
th e  sa m e  a s  a  c o n v e n t io n a l  p r e p a r a t iv e  G .L .C . u n i t .  C o m m e rc ia l g ra d e  n i t ro g e n , o r  
e v e n  c o m p re s s e d  a i r  in  c e r ta in  ca ses , is  t h e  m a in  c o n s u m a b le  a n d  so  a  h ig h  p u r i t y  
m a te r ia l  c o u ld  b e  p re p a r e d  a t  a b o u t  5 -1 0  %  m o re  t h a n  t h e  c o s t  o f  t h e  r a w  m a te r ia l .

O n e  f in a l w o rd  o f w a rn in g  t o  a n y o n e  c o n te m p la t in g  t h e  u se  o f  p r e p a r a t iv e  G .L .C . 
H ig h  te m p e r a tu r e s  m u s t  b e  u se d  w i th  c a re  s in c e  t h e  p r o d u c ts  c a n  r e a d i ly  b e  c o n ta m i
n a te d  b y  s o lv e n t  " b le e d ” ; in  a d d i t io n  m a n y  o f t h e  m a te r ia l s  o f  in te r e s t  in  t h e  c o s 
m e t ic  i n d u s t r y  a r e  h e a t- s e n s it iv e .

D IS C U S S IO N
M r . J .  D . Ch e sh ir e : C o u ld  y o u  g iv e  u s  a n y  in f o rm a t io n  o n  h o w  th i s  t e c h n iq u e  

m ig h t  b e  a p p lie d  to  c o n t in u o u s  p ro c e ss  c o n tr o l  ? I f  o n e  is  lo o k in g  fo r  o n e  p a r t i c u l a r  
c o m p o n e n t  in  a  c o s m e tic  p ro d u c t ,  i t  m a y  b e  p o s s ib le  t o  c o n t in u o u s ly  m o n i to r  fo r  t h i s  
if  i t  is  v o la t i le .

T he  Lectu r er : T h is  is  in te r e s t in g  b u t  I  t h in k  t h e r e  w o u ld  b e  d if f ic u ltie s . T h e  
s y s te m  i ts e lf  o f te n  t a k e s  se v e ra l h o u r s  t o  r e a c h  e q u il ib r iu m , a n d  su ffic ie n t c o n tro l  
o f t h e  flow  r a te s  fo r  a n a ly t ic a l  p u rp o s e s  w o u ld  b e  d iff ic u lt. I n  c o n t in u o u s  p r e p a r a t iv e  
w o rk , t h e  flow  r a te s  c a n  f lu c tu a te  a b o u t  s e t  v a lu e s  w i th o u t  a f fe c tin g  t h e  o v e ra ll  
q u a l i ty  o f  t h e  p ro d u c ts ,  b u t  in  y o u r  ca se , t h e  c o n c e n t r a t io n  o f th e  c o m p o n e n t  o f 
in te r e s t  in  th e  c a r r ie r  g a s  s t r e a m  w o u ld  f lu c tu a te  w ith  t h e  g a s  flow  f lu c tu a t io n  w i th 
o u t  a n y  c h a n g e  in  t h e  feed  c o m p o s it io n .

A  c o n v e n t io n a l  h ig h  sp e e d  a n a ly t ic a l  u n i t  w o u ld  b e  m o re  s u i ta b le  fo r  t h i s  t y p e  o f 
p ro c e s s  m o n ito r in g .

Mr . J .  D . Ch e sh ir e : I  was thinking of using a much smaller column than  is used 
for preparative work.

T he  Lectu r er : S c a lin g  d o w n  t h e  c o lu m n  w o u ld  d e c re a s e  t h e  h o ld -u p  t im e  b u t
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w e h a v e  fo u n d  t h a t  t h e  so lid  flow  is  v e r y  d if f ic u lt t o  c o n tr o l  if  t h e  c o lu m n  is  m u c h  
less  t h a n  1" in  d ia m e te r .

Mr . R . J .  B rook : W e  h a v e  fo u n d  o n  a  “ W ilk e n s ”  p r e p a r a t iv e  u n i t  t h a t  a  J"  
d ia m e te r  c o lu m n , 2 0 ' lo n g  g iv e s  a b o u t  t h e  s a m e  r e s o lu t io n  a s  a  d ia m e te r  c o lu m n , 6 ' 
lo n g . W i th  s h o r t  f a t  c o lu m n s , “ F . a n d  M ” f i t  s p e c ia l d isc s  to  c o r r e c t  w a ll  e ffe c ts  a n d  
p r e v e n t  b a n d  s p re a d in g , a n d  th i s  in c re a s e s  t h e  re s o lu tio n . W i t h o u t  th e s e  d isc s , I 
t h in k  i "  d ia m e te r  is  t h e  m a x im u m  o f  p r a c t i c a l  u se .

T he Lectu r er : I t  is  im p o r ta n t  t h a t  so m e  fo rm  o f  flow  d i s t r ib u to r  is  in t ro d u c e d  
in to  t h e  c o lu m n  if t h e  d ia m e te r  is  t o  b e  in c re a s e d  fo r  la rg e r  s a m p le s . T h e s e  m a y  b e  
in  t h e  fo rm  o f  c a p i l la ry  c o n n e c to r s  o r  d i s t r ib u to r  d isc s . W i t h o u t  th e s e , a  la rg e  lo ss  
in  r e s o lu t io n  o c c u rs .

D r . A . W . Middleton : C a n  y o u  e x p a n d  o n  m o v in g  s t a t i o n a r y  p h a s e  ?
T he Lectu r er : I n  c o n t in u o u s  c h r o m a to g r a p h y ,  t h e  s a m e  l iq u id s  a r e  u s e d  a s  

p a r t i t i o n in g  a g e n ts  a s  w i th  c o n v e n t io n a l  G .L .C . T h e  s t a t i o n a r y  p h a s e  o n  t h e  so lid  
s u p p o r t  m o v e s  d o w n  th e  c o lu m n  u n d e r  t h e  in f lu e n c e  o f  g r a v i ty .  I t  is  o b v io u s ly  
in c o r re c t  t o  r e fe r  t o  i t  u n d e r  th e s e  c o n d i t io n s  a s  a  s t a t i o n a r y  l iq u id  p h a s e , th o u g h  i t  is  
n o t  a  f re e  f lo w in g  l iq u id . W e  u se  c o m m e rc ia l  g ra d e  d in o n y l p h th a la te ,  w h ic h  
a p p e a r s  t o  h a v e  t h e  s a m e  p ro p e r t i e s  a s  t h e  m o re  e x p e n s iv e  c h r o m a to g r a p h ic  g ra d e .
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DERMATOLOGY: A FUNCTIONAL INTRODUCTION.

A. Jarrett, R. I. C. Spearman and P. A. Riley. Pp. x -j- 246 J- 111. 
(1966). English Universities Press, London. Paperback: 20s. Boards: 30s.

T h is  o p e n s  w i th  a  d e l ig h t fu l  c o m p a r is o n  b e tw e e n  t e x tb o o k s  o f d e rm a to lo g y  
a n d  h o r t i c u l tu r a l  c a ta lo g u e s ; l is t s  o f  s t r a n g e  d ise a se s  a r e  s a id  to  lo o k  r e m a r k a b ly  lik e  
a  n u r s e r y m a n ’s a c c o u n t  o f  h is  s to c k . B o th ,  o f c o u rse , h a v e  te n d e d  to  u se  d o g - L a t in  
in  t h e  s a m e  m a n n e r ,  im p re s s iv e ly  r a t h e r  t h a n  in f o rm a t iv e ly .  H o w e v e r , w i th  D r. 
J a r r e t t  a m o n g  t h e  l i s t  o f  a u th o r s ,  o n e  w o u ld  n o t  e x p e c t  t o  f in d  t h e  t r a d i t i o n a l ly  u n 
sc ie n tif ic  a p p r o a c h  a n d  t h e  v o lu m e  in d e e d  a t t e m p t s  t o  p io n e e r  a  d if fe re n t  ro u te .

T h e  b a s is  o f d e r m a to lo g y  is  u n fo ld e d  in  17 c h a p te r s ,  m a n y  o f w h ic h  d e a l  p r im a r i ly  
w i th  a  m o rp h o lo g ic a l  a s p e c t  o f t h e  s u b je c t  ( th e  e p id e rm is , t h e  d e rm is , t h e  h a i r  fo llic le , 
s w e a t  g la n d s , e tc .)  a lo n g  w i th  a s s o c ia te d  a b n o r m a l i t ie s  o r  p a th o lo g ic a l  c o n d it io n s .  A  
n u m b e r  o f  c h a p te r s ,  h o w e v e r , s t a r t  f ro m  a  m o re  g e n e ra l  g ro u p in g  o f a l l ie d  p ro b le m s  
s u c h  a s  th o s e  o n  “ m e ta b o l ic  d ise a se s  o f  t h e  s k in ” , “ s k in  s e n s i t iv i ty  a n d  a s s o c ia te d  
d is o r d e r s ”  a n d  “ g e n e tic s  a n d  th e  s k in ” . T h u s  t h e  a p p r o a c h  t r ie s  t o  b e  lo g ic a l a n d  
sc ie n tif ic , w h i ls t  a t  t h e  s a m e  t im e  c o m p ly in g  w i th  i t s  t i t l e  in d ic a t in g  t h a t  i t  is  a n  
“ in t r o d u c t io n ”  a n d  n o t  a  m a s s iv e  w o rk  o f  re fe re n c e .

A s c o s m e tic  c h e m is ts , w e a re  c o n sc io u s  o f t h e  h a z y  b o rd e r l in e  d iv id in g  o u r  fie ld  
f ro m  th e  u n d e n ia b le  p ro v in c e  o f th e r a p e u t ic s ;  n o t  o n ly  s h o u ld  w e  e n c o m p a s s  a  so u n d  
k n o w le d g e  o f o u r  o w n  fie ld , b u t  w e  n e e d  a lso  to  b e  a b le  t o  re c o g n iz e  w h e re  tr e s p a s s in g  
b e g in s . F o r  e x a m p le , w h i ls t  d a n d ru f f  is  i n v a r ia b ly  c o n s id e re d  a  ju s t i f ia b le  t a r g e t  fo r  
a  m e d ic a te d  t o i l e t r y  p ro d u c t ,  w e  s h o u ld  h a v e  so m e  u n d e r s ta n d in g  o f o th e r  sc a lp  
d is o rd e rs  le ss  a p p r o p r ia te  fo r  la y  d ia g n o s is  a n d  t r e a t m e n t .  W h i l s t  w e  m a y  n o t  r e a d  
t h i s  b o o k  f ro m  c o v e r  t o  c o v e r  l ik e  a  n o v e l, th e r e  is  c e r ta in ly  u s e fu l in f o rm a t io n  fo r  
t h e  c o s m e tic  s c ie n t i s t  o n  n e a r ly  e v e ry  p a g e ; a  p a r t i c u l a r ly  r e le v a n t  c h a p te r  is, o f 
c o u rse , t h e  o n e  d e a lin g  w i th  s k in  s e n s i t iv i ty .

P e rh a p s  t h e  m o s t  n o tic e a b le  w e a k n e s s  is  in  t h e  s e c tio n  o n  s k in  m e d ic a tio n . T h is  
d o e s  l i t t l e  m o re  t h a n  r e i t e r a te  t h e  u s u a l  l i s t  o f  w e a r y  o ld  m y s te r y  in g re d ie n ts ,  su c h  
a s  t a r ,  i c h th a m m o l  a n d  d i th r a n o l ;  t h e  a u th o r s  h a v e  l i t t l e  to  s a y  a b o u t  th e s e , in  f a c t ,  
f o r  h a r d ly  a n y th in g  is  k n o w n  fo r  s u re  a b o u t  t h e i r  t r u e  a c t iv i ty  (if a n y ) .  T h e re  is  
s u rp r is in g ly  s c a n t  a t t e n t i o n  to  th e  c o r t ic o s te ro id s  a n d  a n t ib io t ic s  o r  to  s y s te m ic  m e d i
c a t io n  fo r  s k in  d is o rd e rs . S o m e  o f t h e  m o re  p e r t i n e n t  in f o rm a t io n  o n  t r e a t m e n t  is  
g iv e n  u n d e r  th e  in d iv id u a l  d is o rd e rs  b u t  t h e  e m p ir ic is m  g o v e rn in g  th e  p ro b le m  of 
s k in  m e d ic a t io n  is, o n  t h e  w h o le , o n ly  to o  e v id e n t .

B e a r in g  in  m in d  t h a t  th e r e  is  a  g r e a t  d e a l  o f  r e s e a rc h  t o  b e  d o n e  b e fo re  a n y o n e  
c a n  w r i te  a  w h o le h e a r te d ly  sc ie n tif ic  t e x t b o o k  o f d e rm a to lo g y , w e  c a n  a t  l e a s t  s u g g e s t  
t h a t  t h i s  p u b l ic a t io n  is  t h e  b e s t  in t r o d u c t io n  t o  t h e  fie ld  y e t  m a d e  a v a i la b le  t o  t h e  
c o s m e tic  s c ie n t is t .  N . J .  V A N  A B B É .
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DE STRUCTURA ET FUNCTIONE STRATORUM EPI
DERMIS S. D. BARRIERRAE. (The structure and function of 
epidermal barriers). Pp. 635 + 111. (1965). Purkyne University Press, 
Brno. Kc. 47. Also Swets <?■  Zeitlinger, Amsterdam.

P e r h a p s  th e  m o s t  d is tu r b in g  f e a tu r e  o f th e  “ in f o rm a t io n  e x p lo s io n ”  is  t h e  
n a g g in g  s u sp ic io n  t h a t  o n e  m a y  b e  w a s t in g  t im e  e x p lo r in g  a v e n u e s  t o  w h ic h  r e s e a rc h  
w o rk e rs  in  a n o th e r  c o u n t r y  h a v e  a l r e a d y  d e v o te d  c o n s id e ra b le  a t t e n t io n .  I n t e r n a 
t io n a l  s y m p o s ia  a n d  c o n fe re n c e s  a im  to  d e s t ro y  t h e  b a r r i e r s  o f d is ta n c e  a n d  la n g u a g e , 
b u t  w e  c a n n o t  a t t e n d  e v e ry  su c h  g a th e r in g  t h a t  m ig h t  b e  u se fu l. P u b l ic a t io n  o f th e  
p ro c e e d in g s  o f in te r n a t io n a l  m e e tin g s  is  th e re fo re  p ro b a b ly  th e  m o s t  e ffe c tiv e  w a y  of 
d is s e m in a t in g  in f o rm a t io n  o f t h e  k in d  in  q u e s t io n  -  a t  le a s t ,  in  th e o r y ;  in  p ra c tic e ,  
th e  p ro b le m  s t i l l  a r is e s  in  th e  c h o ic e  o f la n g u a g e s  fo r  p u b l ic a t io n .  I n  th e  p re s e n t  
in s ta n c e , w e  h a v e  t h e  r e p o r te d  p ro c e e d in g s  o f th e  2 n d  D e rm a to lo g ic a l  S y m p o s iu m  
w i th  in te r n a t io n a l  p a r t ic ip a t io n ,  h e ld  in  B rn o , C z e c h o s lo v a k ia , d u r in g  O c to b e r  1964. 
T h e  v o lu m e  u se s  th r e e  o ffic ia l la n g u a g e s  (G e rm a n , R u s s ia n  a n d  E n g lish ) ;  e a c h  p a p e r  
is  g iv e n  in  t h e  a u t h o r ’s  c h o se n  la n g u a g e , w i th  s u m m a r ie s  p r in te d  in  t h e  o th e r  tw o . 
R a th e r  le ss  t h a n  2 0 %  o f th e  m a te r ia l  is  g iv e n  in  E n g lis h , so  t h e  r e a d e r  m u s t  d e c id e  
w h e th e r  h e  c a n  a d e q u a te ly  c o p e  w i th  t h e  re m a in d e r .

T h e  fie ld  o f b a s ic  d e rm a to lo g ic a l  r e s e a rc h  is  c e r ta in ly  n o t  a d e q u a te ly  c o v e re d  b y  
r e fe re n c e  o n ly  t o  w o rk  in  t h e  U .K .;  th i s  is, in d e e d , s t i l l  o n  a  v e r y  r e s t r ic te d  sca le . 
M u c h  m o re  h a s  b e e n  g o in g  o n  in  th e  U .S .A ., w h ic h  is  f o r tu n a t e  fo r  E n g lis h  la n g u a g e  
re a d e rs .  B u t  p r o b a b ly  to o  l i t t l e  is  h e a rd  o f G e rm a n  w o rk  in  th is  fie ld  ( th o u g h  su c h  
w o rk  h a s  a n  e x te n s iv e  h is to r ic a l  b a c k g ro u n d )  a n d  h a r d ly  a n y th in g  is  k n o w n  in  th e  
W e s te r n  W o r ld  a b o u t  s k in  in v e s t ig a t io n s  in  E a s te r n  E u ro p e . A n  in te r e s t in g  e x c e p 
t io n  to  th is  ig n o ra n c e  is  t h a t  th o s e  w h o  a t t e n d e d  th e  1962 C o n g ress  o f  t h e  I .F .S .C .C . 
in  L o n d o n  w ill r e m e m b e r  th e  p a r t ic u l a r ly  g o o d  p a p e r  o n  t h e  m e a s u re m e n t  o f  in s e n s ib le  
p e r s p ir a t io n ,  b y  H y b a s e k  a n d  S e ra k , f ro m  w h o m  a n o th e r  c o m m u n ic a t io n  a p p e a r s  in  
t h e  w o rk  u n d e r  re v ie w ; P ro f .  H y b a s e k  is, in  f a c t ,  o n e  o f th e  s y m p o s iu m  e d ito rs .

T h e  b o o k  r e p r in t s  o v e r  8 0  p a p e r s  d e a lin g  w i th  v a r io u s  a s p e c ts  o f  t h e  e p id e rm a l 
b a r r i e r ,  in c lu d in g  s u c h  a  p ra c t i c a l  to p ic  a s  t h e  in f lu e n c e  o f d e te rg e n ts  o n  p e rm e a b i l i ty .  
O th e r  to p ic s  o f sp e c ia l in te r e s t  d e a l w i th  p H  a n d  w i th  w a te r  r e g u la t in g  m e c h a n is m s . 
T h e re  is  n o  d o u b t  a t  a ll t h a t  c o s m e tic  s c ie n tis t s  s h o u ld  t a k e  a  se r io u s  in te r e s t  in  th e  
s u b j e c t - m a t t e r  o f th i s  v o lu m e , th o u g h  m a n y  r e a d e rs  w ill d o u b t le s s  b e  d e te r r e d  b y  th e  
la n g u a g e  p ro b le m  w h ic h  i t  h a s  n o t  fu l ly  o v e rc o m e . N . J .  V A N  A B B É .

MASS SPECTROMETRY. Editor: R. I. Reed. Pp. x +  463 + 111. 
(1965). Academic Press, London and New York. 105s.

D r. R e e d  o rg a n is e d  a  N A T O  sp o n s o re d  in te r n a t io n a l  s u m m e r  sc h o o l o n  th e  
th e o r y ,  d e s ig n  a n d  a p p l ic a t io n s  o f m a s s  s p e c t r o m e tr y  a t  G la sg o w  U n iv e r s i ty  in  
A u g u s t  1964. A lth o u g h  th e  p r im a r y  e m p h a s is  o f  th e  “ A d v a n c e d  S tu d y  I n s t i t u t e ” 
w a s  o n  t h e  p r a c t i c a l  e x te n s io n s , h e  c o n s id e re d  i t  d e s i ra b le  t o  p u b l is h  a  p e r m a n e n t  
re c o rd  o f th e  23  fo rm a l le c tu re s , w h ic h  in c lu d e d  a  v a r ie ty  o f  n o v e l a s p e c ts  o f th is  
r a p id ly  d e v e lo p in g  fie ld  o f in s t r u m e n ta t io n .  D r. R e e d  la rg e ly  le f t  t h e  t e x t  in  e a c h  
l e c tu r e r ’s o w n  in d iv id u a l  s ty le ;  th i s  s o m e tim e s  h a s  le d  t o  q u a in t  c o n s tr u c t io n s  f ro m  
th e  o v e rs e a s  c o n t r ib u to r s  b u t  n e v e r th e le s s  th e  g e n e ra l  r e s u l t  is  a  r e m a r k a b ly  r e a d a b le
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a n d  in te r e s t in g  c o lle c t io n  o f p a p e rs  w i th  s u rp r is in g ly  l i t t l e  u n n e c e s s a ry  o v e r la p  -  a  
t r i b u t e  to  t h e  th o ro u g h n e s s  w i th  w h ic h  t h e  c o u rse  w a s  o r ig in a lly  p la n n e d .

T h e  f i r s t  c o n t r ib u t io n  c o n s t i tu te s  a  d e ta i le d  d e s c r ip t io n  o f th e  p r in c ip le s , d e s ig n , 
c o n s tru c tio n , u ses  a n d  l im i ta t io n s  o f s in g le  -  a n d  tw o  ty p e s  o f d o u b le - f o c u s s in g  m a s s  
d e f le x io n  s p e c tro m e te r s .  T h e  se c o n d  p a p e r  is  c o n c e rn e d  w i th  t h e  m o re  e s o te r ic  r a d io 
f re q u e n c y  io n  s e p a ra t io n  s y s te m s : t im e  o f f l ig h t (T O F ) a n d  p o te n t i a l  w ell, fo llo w in g  
b o th  l in e a r  a n d  c i rc u la r  p a th s .  A  s h o r t  le c tu r e  d e s c r ib e s  te c h n ic a l  d e v e lo p m e n ts  in  
T O F  s p e c tro m e tr y ,  p a r t i c u l a r ly  w ith  r e g a r d  t o  e n e rg y  c o n tr o l  o f  io n  so u rc e . A n a ly tic a l  
a p p l ic a t io n s  o f th e  r e la t iv e ly  n e w  b r a n c h  of fie ld  io n  m a s s  s p e c tro s c o p y  a re  re v ie w e d  
b y  o n e  o f i t s  le a d in g  e x p o n e n ts ,  H . D . B e c k e y . T h e re  fo llo w  th r e e  th e o r e t i c a l  p a p e r s  
d e v o te d  to ,  r e s p e c tiv e ly , q u a s i - e q u i l ib r iu m  m e c h a n is m s , io n is a t io n  e ffic ien cy  a n d  
e le c tro n ic  t r a n s i t io n s  in  m a c ro s t ru c tu r e s :  th e  l a t t e r  in c lu d e s  a  u se fu l a p p e n d ix  
c o n ta in in g  a  w o rk e d  e x a m p le  o f a n  a lg o r i th m  to  a s s ig n  a  m o le c u la r  fo rm u la  f ro m  a n  
a c c u r a te  k n o w le d g e  o f th e  m a in  is o to p e  m a s s  p e a k . P r im a r i l y  o f  in te r e s t  to  p h y s ic is ts  
a r e  th r e e  c h a p te r s  o n  io n  o p tic s , th e  d e te r m in a t io n  of io n is a t io n  a n d  a p p e a r a n c e  
p o te n t i a l s ,  a n d  t h e  p h y s ic a l  m e a n in g  of p h o to n  a n d  e le c tro n  im p a c t  io n is a t io n . T h e  
few  in o rg a n ic  a p p l ic a t io n s  d isc u s se d  in c lu d e  so m e  r a t h e r  te le g ra p h ic  n o te s  o n  th e  
q u a n t i t a t i v e  d e te r m in a t io n  of e le m e n ta l  im p u r i t ie s  u s in g  a  s p a r k  so u rc e  a n d  a  g e n e ra l  
p a p e r  o n  t h e  m a s s  s p e c t r o m e tr y  o f v o la t i le  h a lid e s , c a rb o n y ls  a n d  h y d r id e s .  T w o  
p a p e r s  o n  h ig h  t e m p e r a tu r e  m a s s  a n a ly s is  a r e  c o n c e rn e d  w i th  th e rm o c h e m ic a l  
c a lc u la t io n s  fo r  h o t  g a s  s t r e a m s  a n d  th e  d e te r m in a t io n  o f g a s  p h a s e  e q u il ib r ia .  
B e y n o n  d isc u s se s  th e  m a s s  s p e c t r o m e tr y  o f la rg e  c o m p le x  a n d  r e la t iv e ly  n o n - v o la t i le  
o rg a n ic  c o m p o u n d s  a n d  a lso  b o ro n  h a lid e s . O th e r  n o v e l  a p p l ic a t io n s  in c lu d e  th e  m a s s  
a n a ly s is  o f io n s  in  f lam e s , m e a s u r in g  th e  s t a b i l i ty  o f c a rb o n iu m  io n s  f ro m  a p p e a r a n c e  
p o te n t i a l s  a n d  c o u p lin g  a  m a s s  s p e c tro g r a p h  to  h ig h  a n d  lo w  p re s s u re  r e a c to r s  to  
s t u d y  th e  k in e t ic s  o f h e te ro g e n e o u s  s y s te m s . A n  in te r e s t in g  p a p e r  e x a m in e s  d if fe r 
e n c e s  in  t h e  n a tu r e  a n d  r e la t iv e  a b u n d a n c e  o f f r a g m e n ts  f ro m  p a ir s  o f g e o m e tr ic a l  
iso m e rs  a n d  th e n  se e k s  t o  e x p la in  t h e  r e s u l t s  th e r m o d y n a m ic a l ly .  D r. R e e d ’s o w n  
c o n t r ib u t io n  is  to  d isc u s s  fo u r  sp ec ific  p ro b le m s : h e  a n a ly s e s  r e a s o n s  fo r  d is c re p a n c ie s  
in  r e la t iv e  a b u n d a n c e s  o f  io n  f r a g m e n ts  f ro m  d if fe re n t  d e s ig n s  o f  m a s s  s p e c tro m e te r s ,  
th e  u se  o f  a  c lo se  p r o x im i ty  p ro b e  fo r  in t r o d u c in g  so lid  s a m p le s , a n d  d is t in c t io n  o f 
c o m p e tin g  s t r u c tu r e s  fo r  c i s / t r a n s  iso m e rs , a n d  fo r  tw o  r e la te d  d ip e p tid e s .  O th e r  
p a p e rs  in c lu d e  a  re v ie w  o f io n -m o le c u le  co llis io n  r e a c tio n s ,  th e  e ffe c t o f v a r ia t io n  in  
io n is a t io n  c h a m b e r  te m p e r a tu r e  o n  r e p r o d u c ib i l i ty  o f f r a g m e n t  in te n s i t ie s ,  a n d  f in a lly  
a d v ic e  o n  th e  ch o ic e  o f  c o m b in a tio n s  o f  g lc  s e p a ra t io n  w ith  s u b s e q u e n t  m a s s  a n a ly s is .

D r . R e e d  is  to  b e  c o n g r a tu la te d  o n  a s s e m b lin g  a  d is t in g u is h e d  p a n e l  o f e x p e r ts :  
th e  re c o rd  o f t h e i r  le c tu re s  o n  s u c h  a  v a r ie t y  o f s p e c ia l is t  te c h n iq u e s  a n d  a p p l ic a t io n s  
c o n s t i tu te s  a  v a lu a b le  a d d i t io n  to  th e  l i t e r a tu r e  o f m a s s  s p e c tro m e tr y .

G . F . P H I L L I P S .
TREATISE ON ANALYTICAL CHEMISTRY, PARTI, Vol. 5.

Editors: I. M. Kolthoff and P. J. Elving. Pp. xx +  2707-3346 +  111. 
(1964). Interscience Publishers, New York-London-Sydney. 120s.

T h is  v o lu m e  r e p re s e n ts  th e  f i r s t  h a lf  o f tw e n ty o n e  s u b je c t  re v ie w  c h a p te r s  o n  
‘O p t ic a l  M e th o d s  o f A n a ly s is ’, w h ic h  a r e  th e m s e lv e s  o n ly  a  s m a ll  s e c tio n  o f th e  
t r e a t i s e .  T h e  c h a p te r s  a r e  n o t  c le a r ly  c la ss if ied , b u t  th i s  s h o r tc o m in g  is  s o m e w h a t 
c o u n te ra c te d  b y  t h e  c o m p re h e n s iv e  in d e x . E a c h  c h a p te r  h a s  a m p le  re fe re n c e s  to  
f u r th e r  l i t e r a tu re .
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T h e  f i r s t  c h a p te r  s e rv e s  a s  a n  in t r o d u c t io n  to  o p t ic a l  m e th o d s  o f a n a ly s is  a n d  
d isc u sse s  t h e  c h a ra c te r i s t i c s  o f r a d i a n t  e n e rg y  a n d  th e  p ro c e sse s  in v o lv e d  w h e n  i t  is  
e m i t te d  o r  a b s o rb e d .

T h e re  a r e  fo u r  c h a p te r s  o n  v a r io u s  a s p e c ts  o f sp e c tro s c o p y , d e a lin g  w ith  p r in c ip le s , 
p r a c t i c e  a n d  in s t r u m e n ta t io n .  T h e  c h a p te r s  e n t i t le d  “ F u n d a m e n ta ls  o f s p e c t r o p h o to 
m e t r y ”  a n d  " U l t r a v io le t  a n d  v is ib le  s p e c t r o p h o to m e t r y ”  p ro v id e  v a lu a b le  in f o rm a 
t io n  fo r  t h e  a p p l ie d  c h e m is t .  T h e  fo rm e r , a f t e r  in t r o d u c in g  t h e  la w s  a n d  n o m e n c la tu r e  
o f  s p e c tro s c o p y , d isc u s se s  th o s e  m o re  p r a c t i c a l  a s p e c ts ,  s u c h  a s  s o u rc e s  o f e r ro r  a n d  
l im i ts  o f  a c c u ra c y , w h ic h  a re  so  o f te n  ig n o re d . T h e  o th e r  c h a p te r  n a m e d , a lm o s t  a  
t e x tb o o k  in  i ts e lf , d e a ls  w i th  p r in c ip le s , a p p l ic a t io n s ,  in s t r u m e n ta t io n  a n d  te c h n iq u e s . 
R e a d e r s  o f th e  s e c tio n s  o n  a p p l ic a t io n s  a n d  te c h n iq u e s  w ill f in d  t h a t  n u m e ro u s  
a p p l ic a t io n s  t o  t h e i r  o w n  w o rk  w ill b e  s u g g e s te d . S p e c ia lis ts  in  s p e c tro s c o p y  w o u ld  
f in d  t h e  w h o le  w o rk  t o  b e  a  v a lu a b le  re v ie w , a n d  p ro s p e c t iv e  p u rc h a s e r s  o f  s p e c t ro 
p h o to m e te r s  w o u ld  b e  a d v is e d  to  c o n s u l t  f i r s t  t h e  s e c tio n  o n  in s t r u m e n ta t io n .

I n  c o n t r a s t ,  t h e  r e v ie w e r  w a s  n o t  c o n v in c e d  o f th e  v a lu e  o f " M ic ro w a v e  s p e c t r o 
p h o to m e t r y ” . T h e  a u th o r  q u o te s  e x a m p le s  o f  a n a ly t ic a l  p ro b le m s  w h ic h  c o u ld  e a s ily  
b e  so lv e d  w ith  a  g a s  c h r o m a to g r a p h  w h ic h  is  n e e d e d , in  a n y  c a se , to  p u r i fy  t h e  s a m p le  
p r io r  to  m ic ro w a v e  a n a ly s is . H e  su g g e s ts  t h a t  u n f a m i l ia r i ty  w i th  t h e  te c h n iq u e  
e x p la in s  i t s  la c k  o f u se , y e t  d o e s  l i t t l e  t o  se ll h is  s p e c ia l i ty  t o  t h e  p ra c t i s in g  a n a ly s t .

A  fu l l  a c c o u n t  o f  t h e  p r in c ip le s  a n d  a p p a r a tu s  fo r  a n a ly s is  b y  X - r a y  m e th o d s  is 
fo llo w e d  b y  a p p l ic a t io n s  in c lu d in g  th e  r o u t in e  a n a ly s is  o f c ry s ta l l in e  p o w d e rs  a n d  
a m o rp h o u s  m a te r ia ls .  A  r e la te d  s p e c ia l i ty ,  " X - r a y  m ic ro a n a ly s is  b y  m e a n s  o f e le c tro n  
p ro b e s ” , is  d e s c r ib e d  in  w h ic h  a  f in e  e le c tro n  b e a m  is u se d  to  e x c ite  lo c a l c h a r a c te r 
is t ic  X - r a d ia t io n  w i th  a  r e s o lu t io n  o f 0 .2  to  100 c u b ic  m ic ro n s . B e s id e s  t h e  o b v io u s  
a p p l ic a t io n s  to  m e ta l lu rg y ,  g eo lo g y  a n d  c e ra m ic s , b io lo g ic a l s tu d ie s  h a v e  in c lu d e d  
c a lc iu m  d is t r ib u t io n  in  b o n e , c o p p e r  in  e y e  c o rn e a  a n d  i ro n  in  a n im a l  in te s t in e .

C o sm e tic  c h e m is ts  c o n c e rn e d  a b o u t  a n o m a lo u s  r e s u l ts  so  o f te n  o b ta in e d  w ith  
p o ly m e r ic  ra w  m a te r ia ls  s h o u ld  r e a d  th e  c h a p te r  o n  " P r in c ip le s  o f  l ig h t  s c a t t e r in g ” . 
T h e  a u th o r  t r e a t s  v a r io u s  ty p e s  o f d is p e rs e d  s y s te m  th e o r e t i c a l ly  a n d  c o n tin u e s  w ith  
a  d e s c r ip t io n  of p a r t ic le - s iz e  a n d  m o le c u la r -w e ig h t  d e te rm in a t io n s .  “ N e p h e lo m e try  
a n d  tu r b id im e t r y ”  a r e  r e v ie w e d  in  a n o th e r  c h a p te r  t h a t  e m p h a s is e s  t h e  s e n s i t iv i ty  
a n d  v e r s a t i l i ty  o f  th e s e  te c h n iq u e s  if  p ro p e r ly  u n d e r s to o d .  A  la rg e  s e c tio n  o n  a p p l ic a 
t io n s  in c lu d e s  s u c h  u ses  a s  c l a r i ty  d e te rm in a t io n ,  c o n t in u o u s - s t r e a m  a n a ly s is , p a r t ic le  
s ize  s tu d ie s ,  a n d  a  n u m b e r  o f  in o rg a n ic  a n d  o rg a n ic  a p p l ic a t io n s .  B io c h e m ic a l u ses  
in c lu d e  a m in o -a c id , v i ta m in  a n d  a n t ib io t ic  a s s a y  b y  m e a s u re m e n t  o f m ic ro b io lo g ic a l 
g ro w th .

T h e  c h a p te r  o n  “ F lu o r im e t r y ”  is  d is a p p o in t in g ly  s h o r t ,  b u t  t h e  re v ie w  is  s u f f ic ie n t 
to  in d ic a te  t h e  sc o p e  o f th i s  te c h n iq u e , a l th o u g h  d e ta i l s  a n d  a p p l ic a t io n s  a r e  le f t  to  
t h e  m a n y  re fe re n c e s . T h e  v a lu e  o f th i s  m e th o d  fo r  s tu d y in g  f lu o re s c e n t  d y e s tu f fs  a n d  
o p t ic a l  b r ig h te n in g  a g e n ts  is  n o t  m e n t io n e d .

S y s te m s  fo r  c o lo u r  m e a s u re m e n t  a r e  c o m p a re d  in  th e  c h a p te r  d e a lin g  w ith  th e  
" S p e c if ic a t io n  a n d  d e s ig n a tio n  o f c o lo u r” , w h ic h  p a y s  p a r t i c u l a r  a t t e n t i o n  to  th e  
a n o m a lie s  fo u n d  b e tw e e n  m e a s u re m e n t  a n d  v is u a l  im p re s s io n  o f co lo u r.

T h is  v o lu m e  o f th e  t r e a t i s e  w ill p ro v e  o f v a lu e  t o  a l l  s e e k in g  to  a p p ly  m o d e rn  
te c h n iq u e s  to  t h e i r  w o rk . I t  h a s  a r e a s  o f in te r e s t  n o t  o n ly  fo r  th e  a n a ly s t ,  b u t  a lso  
in c lu d a s  in f o rm a t io n  fo r  in s t r u m e n ta l ,  b a s ic  r e s e a rc h  a n d  a p p lie d  c h e m is ts .

J .  D . C H E S H I R E .
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ESSAYS IN BIOCHEMISTRY. Vol. 2. Editors: P. N. Campbell and
G. D. Greville. Pp. xiii +  227 +  111. (1966). Academic Press, London 
and New York. 25s.

F o llo w in g  th e  su cc ess  o f  V o lu m e  1, th e  B io c h e m ic a l S o c ie ty  h a s  p ro d u c e d  a  
se c o n d  in  th i s  se r ie s  o f  e s s a y s  s u i ta b le  fo r  a d v a n c e d  s tu d e n t s .

H . L . K o rn b e rg  (A n a p le ro t ic  s e q u e n c e s  a n d  th e i r  ro le  in  m e ta b o lis m )  d e a ls  w i th  
so m e  le ss  o b v io u s  a s p e c ts  o f th e  m e ta b o l ic  m a p . T h e  cy c lic  p a th w a y s  o f in te rm e d ia r y  
m e ta b o lis m , th e  b e s t  k n o w n  o f w h ic h  is  t h e  t r ic a rb o x y l ic  a c id  cy c le , a r e  u s e d  a s  
so u rc e s  o f r a w  m a te r ia l  fo r  o th e r  m e ta b o l ic  p a th w a y s .  W h e n  q u a n t i t ie s  o f  m a te r ia l  
a r e  r e m o v e d  f ro m  th e  cy c le , o th e r  m e c h a n is m s  m u s t  c o m e  in to  p la y  t o  r e p la c e  th e  
c y c le  in te rm e d ia te s  a n d  k e e p  th e  c y c le  in  e x is te n c e . T h e se  m e c h a n is m s  h a v e  b e e n  
te rm e d  ‘a n a p le r o t ic ’ se q u e n c e s , t h e  t e r m  b e in g  d e r iv e d  f ro m  th e  G re e k  fo r  ‘f illin g  
u p ’. P e rs o n a lly ,  b e in g  a n t i - ja rg o n ,  I  w o u ld  p re fe r  t h e  t e r m  ‘f illin g -u p  s e q u e n c e s ’. 
P ro fe s s o r  K o rn b e r g  d e s c r ib e s  th e  r e a c t io n  p a th s  w h ic h  h a v e  b e e n  w o rk e d  o u t ,  a n d  
d isc u s se s  m e c h a n is m s  o f t h e i r  c o n tro l.

D . G . W a lk e r  (T h e  n a tu r e  a n d  fu n c t io n  o f h e x o k in a s e s  in  a n im a l  t is su e s )  d isc u sse s  
th e  e n z y m e s  re s p o n s ib le  fo r  p h o s p h o ry la t io n  of h e x o se s  b y  A T P . A s p e c ts  d isc u s se d  
in c lu d e  m e th o d s  o f s tu d y ,  m e c h a n is m  o f a c t io n , a n d  t h e  p h y s io lo g ic a l ro le  in  v a r io u s  
m a m m a lia n  t is s u e s .

R . M . C. D a w s o n  (T h e  m e ta b o lis m  o f a n im a l  p h o s p h o lip id s  a n d  th e i r  t u r n o v e r  in  
ce ll m e m b ra n e s )  d e a ls  w i th  m a te r ia ls  w h ic h  a re  n o t  u s u a lly  th o u g h t  o f  in  d y n a m ic  
te rm s .  T h e  b io lo g ic a l fu n c t io n  o f p h o s p h o lip id  is  p re d o m in a n t ly  a s  a  s t r u c tu r a l  c o m 
p o n e n t  o f  ce ll m e m b ra n e s . A l th o u g h  l i t t l e  s t r u c tu r a l  sp e c if ic ity  c a n  b e  d e m o n s t r a te d  
fo r  th i s  fu n c tio n , p h o s p h o lip id  is  n o n e  th e  le ss  e s s e n tia l  fo r  m u c h  c e llu la r  a c t iv i ty .  
I t s  r e m o v a l  f ro m  th e  m ito c h o n d r io n  r e s u l ts  in  lo ss  o f  c o o r d in a te d  e n z y m e  a c t iv i ty ,  
a n d  f ro m  th e  e r y th r o c y te  r e s u l t s  in  ly s is  o f t h e  ce ll. T h e  s ig n if ic a n c e  o f i t s  a p p re c ia b le  
r a t e  o f  tu r n o v e r  in  t is s u e s  h a s  n o t  b e e n  d e c id e d , b u t  t h e  p o s s ib il i t ie s  a r e  d is c u s s e d  of 
i t s  r e la t io n s h ip  to  ce ll w a ll  fu n c t io n , ce ll w a ll  m o v e m e n t,  a n d  ce ll r e p ro d u c t io n .

V . P e t r o w  (S te ro id a l  o ra l  c o n t r a c e p t iv e  a g e n ts )  w r i te s  a n  e s s a y  d e s ig n e d  to  
p ro v id e  a n  in te g r a t e d  p ic tu r e  o f th e  n e w e r  m e th o d s  o f f e r t i l i ty  c o n tro l ,  p o p u la r ly  
k n o w n  a s  ‘T h e  P i l l ’, w h ic h  a re  d e r iv e d  f ro m  th e  n a tu r a l  m e c h a n is m s  o f c o n t r a c e p t io n  
d u r in g  p re g n a n c y . I t  s e e m s  lik e ly  t h a t  t h e  e f fe c ts  o f  t h e  p ro g e s tin -o e s tro g e n  m ix tu r e s  
a p p r o v e d  in  th is  c o u n t r y  a r e  a c h ie v e d  p r im a r i ly  b y  in h ib i t io n  o f t h e  p ro d u c t io n  o f 
f o l l ic le -s t im u la t in g  h o rm o n e  a n d  lu te in is in g  h o rm o n e , w i th  c o n s e q u e n t  in h ib i t io n  of 
o v u la t io n .  T h e  h is to r ic a l  d e v e lo p m e n t,  s t r u c tu r a l  r e q u ire m e n ts ,  a n d  b io c h e m ic a l  
s id e  e ffe c ts , a r e  d e a l t  w i th  s u c c in c t ly  in  a  v e r y  r e a d a b le  e ss a y , f in ish in g  w i th  a  c o n 
s id e ra t io n  o f o th e r  m e th o d s  o f f e r t i l i ty  c o n tr o l  a n d  p o ss ib le  f u tu r e  d e v e lo p m e n ts .

G. H . D ix o n  (M e c h a n ism s  o f p r o t e in  e v o lu tio n )  d isc u sse s  th e  s lo w ly  a c c u m u la t in g  
e v id e n c e  t h a t  la rg e  c la sse s  o f  e n z y m e s  o c c u rr in g  in  p r e s e n t  d a y  o rg a n is m s  m a y  b e  
d e r iv e d  f ro m  r e la t iv e ly  few  p r im i t iv e  g e n e s  o r ig in a lly  sp e c ify in g  p ro te in s  w h ic h  c a t a l 
y s e d  a  few  f u n d a m e n ta l  r e a c t io n  ty p e s .  T h is  e v id e n c e  c o m e s  f ro m  c o m p a r is o n s  o f 
a m in o  a c id  se q u e n c e s  o f  p ro te in s  h a v in g  t h e  sa m e  f u n c t io n  in  d if fe re n t  sp ec ie s . T h e  
d if fe re n c e s  m a y  b e  e x p la in e d  in  te r m s  o f b a s e  se q u e n c e s  in  t h e  n u c le ic  ac id s , a n d  i t  is 
in te r e s t in g  t o  s p e c u la te  a s  to  h o w  th e s e  d if fe re n c e s  a ro se . T h is  is a  f a s c in a t in g  to p ic ,  
b u t  t h e  e s s a y  is  p e r h a p s  o v e r lo n g  a n d  d e ta i le d  fo r  th e  g e n e ra l  a u d ie n c e  a t  w h ic h  th e  
b o o k  is  a im e d .

T h is  v o lu m e  m a in ta in s  t h e  h ig h  s ta n d a r d s  s e t  b y  t h e  f irs t. I t  is  to  b e  h o p e d  t h a t
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t h e  t e m p ta t io n  to  p ro d u c e  f u l l- le n g th  re v ie w  a r t ic le s  w ill b e  r e s is te d , a n d  t h a t  f u tu r e  
v o lu m e s  m a y  c o n tin u e  t o  b e  r e a d a b le  b y  s c ie n t is t s  w ish in g  t o  o b ta in  a  p ic tu r e  o f 
to p ic s  o u ts id e  t h e i r  sp e c ia l i ty .  B . G . O V E R E L L .

BROMINE AND ITS COMPOUNDS. Editor: Z. E. Jolles. 
Pp. xxvii +  940 +  111. (1966). Ernest Benn, London. 210s.

D r. Jo lle s  h a s  s u c c e e d e d  in  c o lle c t in g  to g e th e r  a u th o r i t a t i v e  re v ie w s  b y  a  
n u m b e r  o f  a u th o r s  a n d  s h a p in g  th e m  in to  a  v e r y  r e a d a b le  m o n o g ra p h  o n  b ro m in e . 
W h e n  th e  v o lu m e  o f in f o rm a t io n  in  t h e  b o o k  is  c o n s id e re d , t h e  t i t l e  see m s  a lm o s t  
in a d e q u a te .

A n  a c c o u n t  o f  th e  e a r ly  d if f ic u ltie s  w h ic h  b e s e t  w o u ld -b e  b ro m in e  m a n u f a c tu re r s  
is  v e r y  w e ll w r i t t e n  a n d  t r a c e s  d e v e lo p m e n ts  u p  to  t h e  p r e s e n t  d a y  m e th o d s  o f 
p ro d u c t io n .  T h e  a d v e n t  o f  t h e  m o to r - c a r  c r e a te d  a  d e m a n d  fo r  e v e r  in c re a s in g  
q u a n t i t i e s  o f b ro m in e  in  t h e  fo rm  o f e th y le n e  d ib ro m id e , w h ic h  w a s  u s e d  a s  a  fu e l 
a d d i t iv e .  H o w  th is  w a s  in s t r u m e n ta l  in  t h e  g ro w th  of t h e  p re s e n t  d a y  b ro m in e  i n d u s t r y  
p ro v id e s  l ig h t  a n d  v e r y  e n te r t a in in g  r e a d in g .

T h e  f i r s t  p a r t  o f  th e  b o o k  is s e t  o u t  o n  c la s s ic a l lin e s . A  v e r y  fu ll d isc u s s io n  o f th e  
p h y s ic a l  p ro p e r t ie s  a n d  g e n e ra l  c h e m ic a l r e a c t io n s  o f  b ro m in e  is fo llo w e d  b y  a  c o n 
s id e ra t io n  of i t s  in o rg a n ic  a n d  o rg a n ic  c o m p o u n d s . I n f o r m a t io n  is  e a s y  to  f in d  in  th e s e  
c o n c ise ly  w r i t t e n  s e c tio n s  a n d  th e  r e a d e r ’s  t a s k  is  f u r th e r  s im p lif ie d  b y  a n  e x c e lle n t  
s y s te m  o f c ro ss  re fe re n c e  th r o u g h o u t  t h e  w h o le  b o o k . A lso  in c lu d e d  a r e  so m e  p r e p a r a 
t iv e  d e ta i ls  w h ic h  i t  c o u ld  b e  a rg u e d  a re  o u t  o f  p la c e  in  a  b o o k  o f th is  k in d . N e v e r th e 
less, s in c e  th e s e  d e ta i ls ,  in  so m e  ca ses , a r e  p re v io u s ly  u n p u b l is h e d  th e i r  in c lu s io n  is  
p r o b a b ly  ju s t i f ie d .

F u r th e r  s e c tio n s  o f  t h e  b o o k  d e a l  a t  so m e  le n g th  w i th  th e  a n a ly t ic a l  a n d  r a d ia t io n  
c h e m is tr y  o f b ro m in e . I n  c o m m o n  w i th  th e  r e m a in d e r  o f t h e  b o o k , th e s e  s e c tio n s  a re  
v e r y  d e ta i le d  a n d  p ro v id e  t h e  e x p e r t  a n d  t h e  s tu d e n t  w i th  a  c o m p re h e n s iv e  s u rv e y  of 
in f o rm a t io n  a n d  p r a c t i c a l  te c h n iq u e s .

B io lo g ic a l a s p e c ts  o f  b ro m in e  c o m p o u n d s  a re  c o v e re d  b y  a  v e r y  fu ll d isc u s s io n  of 
th e i r  to x ic i ty  a n d  m e ta b o lis m  in  p la n t s  a n d  m a m m a ls .  A  la rg e  p a r t  o f th i s  s e c t io n  is 
c o n c e rn e d  w ith  b ro m id e  t h e r a p y  a n d  th e  to x ic i ty  h a z a r d s  a s  w e ll a s  t h e  a d v a n ta g e s  o f 
th i s  fo rm  of t r e a t m e n t  a r e  fu l ly  d isc u s se d . T h is  is  fo llo w e d  b y  a  d e ta i le d  c o n s id e ra t io n  
o f t h e  p h a rm a c o lo g y  o f o rg a n ic  b ro m o  c o m p o u n d s , c o m p a r is o n s  b e in g  m a d e  w i th  th e  
c o r re s p o n d in g  c h lo ro  d e r iv a t iv e s  w h e re  a p p r o p r ia te .

T h e  r e m a in d e r  o f t h e  b o o k  is  d e v o te d  to  t h e  n u m e ro u s  in d u s t r ia l  a p p l ic a t io n s  o f 
b ro m in e . I t  is  v e r y  d if f ic u lt  fo r  a n y  o n e  p e rs o n  to  re v ie w  s u c h  a  d iv e r s i ty  o f  to p ic s  a s  
a r e  c o n ta in e d  in  th is  s e c tio n . A ll t h a t  o n e  c a n  s a y  is  t h a t  th e  s a m e  h ig h  s t a n d a r d  of 
p r e s e n ta t io n  is  m a in ta in e d  a n d  th e r e  is n o  d o u b t  t h a t  th e  r e a d e r  w ill f in d  p le n ty  to  
in te r e s t  h im  in  th e s e  p a g e s .

A s a  w h o le , t h e  b o o k  s h o u ld  p ro v e  o f  v a lu e  t o  s t u d e n t  a n d  e x p e r t  a l ik e . A n  
a b u n d a n c e  o f g e n e ra l  c h e m ic a l p r in c ip le s  is  c o n ta in e d  w i th in  i t s  p a g e s  a n d  th e s e  
s h o u ld  b e  e n o u g h  to  s e t  a n y  s tu d e n t  th in k in g .  H o w e v e r , th e  o b v io u s  in te n t io n  is  to  
p ro v id e  t h e  a c a d e m ic  a n d  in d u s t r i a l  r e s e a rc h  w o rk e r  w i th  a  b o o k  o f r e fe re n c e  o n  
b ro m in e . O n e  c a n  s a y  w i th o u t  d o u b t  t h a t  th i s  h a s  b e e n  a c h ie v e d .

H . R . J .  W A D D IN G T O N
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THE CHEMISTRY OF ALKENES. Editor: S. Patai. Pp. ix +  
1315 +  IF. (1964). John Wiley, New York, London and Sydney. 315s.

P ro fe s s o r  P a t a i  h a s  p la n n e d  a  se r ie s  o f a d v a n c e d  t r e a t i s e s  t h a t  e x h a u s t iv e ly  
e x a m in e  t h e  c h e m is t r y  o f  sp ec ific  o rg a n ic  f u n c t io n a l  g ro u p s : th i s  1200 p a g e , m u l t i 
a u th o r ,  c o m p e n d iu m  is th e  f irs t .  H e  d o e s  n o t  a im  to  p r e s e n t  t o  r e s e a rc h  c h e m is t  a n d  
g r a d u a te  s t u d e n t  a  c r i t ic a l  a p p r a is a l  o f  a l l  th e o re t ic a l ,  p h y s ic a l ,  m e c h a n is t ic  a n d  
p r a c t i c a l  f e a tu r e s  o f  a lk e n e  c h e m is try .  I n s te a d  19 a u th o r s  d e a l  w i th  a  d e f in i te  a s p e c t ,  
e i th e r  d i r e c t ly  c o n c e rn in g  f o r m a t io n  o f t h e  c a rb o n /c a r b o n  d o u b le  b o n d  o r  r e a c t io n s  
sp e c if ic a lly  a t  o r  a d ja c e n t  to  i t s  s ite .

M o s t a p p r o p r ia te ly  th e  f i r s t  c o n t r ib u t io n ,  w h ic h  o c c u p ie s  a lm o s t  150 p a g e s , is  a  
d is s e r ta t io n  b y  P ro fe s s o r  C . A .  C o u ls o n  a n d  a  c o -a u th o r ,  o n  w a v e  m e c h a n ic s  a n d  
th e  a lk e n e  b o n d . T h e y  r ig h t ly  a n t i c ip a t e  s u rp r is e  t h a t  m o re  t h a n  h a l f  o f  t h i s  c h a p te r  
c o n s t i tu te s  a n  e x te n d e d  m o n o g ra p h  o n  b a s ic  p r in c ip le s  o f  w a v e  m e c h a n ic s . T h e  
r e a d e r  is  t a k e n  su c c e ss iv e ly  th r o u g h  s im p le  f u n c t io n s  fo r  h y d ro g e n - l ik e  a to m s , 
a n a ly s is  a n d  so m e  a t t e m p t  a t  v i s u a l iz a t io n  o f a to m ic  o rb i ta ls ,  m a n ip u la t io n  of 
m a th e m a t ic a l  o p e r a to r s ,  s im p le  2 -e le c tro n  s y s te m s , su c c e ss iv e  a p p r o x im a t io n s  t o  th e  
h y d ro g e n  m o le c u le , u se  o f  t h e  o v e r la p  in te g ra l ,  in t r o d u c t io n  o f  m o le c u la r  o rb i ta ls  
w i th  d e te r m in a n t s  fo r  th e  m u lt i - e le c t ro n  s y s te m  a n d  L C A O  t r e a t m e n t  o f  s im p le  
d ia to m ic  m o le c u le s , w i th  f lu o rin e  a n d  H F  a s  e x a m p le s . I t  is  p .8 8  b e fo re  a n  o rg a n ic  
m o le c u le , a c e ty le n e , is  e n c o u n te re d , a n d  o n  p .9 5  e th y le n e  a t  l a s t  a p p e a r s .  H y b r id iz a 
t io n ,  c o m p le x  7t e le c tr o n  s y s te m s  a n d  u se  o f t h e  H iic k e l  a p p r o x im a t io n ,  le a d  in to  
c o n s id e ra t io n  o f c o n ju g a te d  p o ly e n e s  a n d  d e lo c a lis a t io n  e n e rg y , f i n a l l y ,  e le c tro n ic  
s p e c t r a  o f  p o ly e n e s  a n d  s u b s t i t u t e d  a lk e n e s  a r e  a n a ly s e d .

S u b s e q u e n t  c h a p te r s  a r e  j u s t  a s  sp e c ia lis e d  in  t h e i r  o w n  w a y  b u t  th e r e  is  n o  f u r th e r  
r i s k  o f  m a th e m a t ic a l  in d ig e s tio n !  I n  50  p a g e s , W . H .  S a u n d e r s  r e v ie w s  th e  m e c h a n is m  
a n d  s te r e o c h e m is t ry  o f e l im in a t io n  r e a c t io n s  in  s o lu t io n  a n d  th e  k e y  f a c to r s  a f fe c tin g  
r e a c t iv i ty ,  in c lu d in g  v a r ia t io n  in  a lk y l  a n d  le a v in g  g ro u p s  a n d  in  b a s e  a n d  s o lv e n t .  
T h e re  is  a lso  a  b r ie f  d is c u s s io n  o f th e  c la s s ic a l o r i e n ta t io n  ru le s . I n  a n o th e r  r e la t iv e ly  
s h o r t  c h a p te r  A . M a c c o l l ,  o f t h e  U C  (L o n d o n )  k in e t ic  sch o o l, a n a ly s e s  a lk e n e  f o r m a t io n  
in  t h e  g a s  p h a s e  b y  h o m o g e n e o u s  e l im in a t io n  r e a c t io n s ,  w i th  a p p r o p r ia te  re fe re n c e  
to  c a ta ly s is  a n d  r e le v a n t  e q u il ib r ia .  O le fin  fo rm in g  c o n d e n s a tio n s  a r e  s o m e w h a t  
te le g r a p h ic a l ly  e x a m in e d  b y  T .  I .  C r o m w e ll  ( U n iv e rs i ty  o f  V irg in ia ) :  h e  in c lu d e s  a ld o l, 
K n o e v e n a g e l ,  W i t t ig ,  P e r k in  a n d  s im i la r  n u c le o p h il ic  t r ig g e r e d  r e a c tio n s .  T h is  is  a  
v e r y  u s e fu l s u m m a r y  fo r  t h e  r e s e a rc h  c o s m e tic  c h e m is t  c o n c e rn e d  w i th  s y n th e s is .  
K in e t ic  m e c h a n is m s  fo r  c o r r e la t io n  o f s t r u c tu r a l  f e a tu r e s  a r e  a lso  g iv e n  fo r  th e s e  
r e a c tio n s .  E .  J .  K u c h a r  c o m p re h e n s iv e ly  re v ie w s  th e  d e te c t io n  a n d  d e te r m in a t io n  o f 
t h e  a lk e n e s . C h e m ic a l q u a n t i t a t i v e  m e th o d s  in c lu d e  h a lo g e n a tio n , h y d ro g e n a t io n  a n d  
o x id a t io n .  V a lu a b le  a d v ic e  is  g iv e n  o n  t h e  u se , a s  w e ll a s  a n  o u t l in e  o f  g e n e ra l  p r i n 
c ip le s , o f q u a n t i t a t i v e  a n d  q u a l i t a t iv e  m e th o d s  o f g a s -so lid  a n d  g a s - l iq u id  c h r o m a 
to g r a p h y  a n d  s p e c tro - m e tr ic  te c h n iq u e s  in c lu d e  i r  a n d  m a s s  a n d , m o re  b r ie f ly  n m r , 
R a m a n ,  u v  a n d  v is ib le . T h e  n  c o m p le x e s  fo rm e d  b y  a c y c lic  a n d  h o m o c y c lic  a lk e n e s  
w i th  m e ta ls ,  e s p e c ia lly  iro n , a r e  a d e q u a te ly  d e s c r ib e d  b y  M .  C a ts  o f  t h e  H a i f a  
I n s t i t u t e  o f T e c h n o lo g y . A  w id e  f ie ld  o f  a lk e n e  r e a r r a n g e m e n ts  is  c o v e re d  b y  D r .  R .  
M c K e n z i e ,  w h o s e  in te r e s t  in  t r a n s f o r m a t io n  o f d ie n e  a d d u c ts  s te m s  a t  le a s t  f ro m  h is  
d a y s  a s  a  C iv il S e rv ic e  R e s e a r c h  F e llo w . I n  l i t t l e  m o re  t h a n  70  p a g e s  h e  m a n a g e s  to  
c r a m  a  v a s t  a m o u n t  o f  in f o rm a t io n  o n  c i s - t r a n s  c o n v e rs io n s , p r o to t r o p ic  a n d  a n io n o -  
t r o p ic  s h if ts  a n d  s e v e ra l  m is c e lla n e o u s  r e a r r a n g e m e n ts  in c lu d in g  th o s e  o f  C o p e  a n d  
C la isen .
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T h e  e d i to r  h im s e lf  is  a  c o - a u th o r  o f a  r e m a r k a b ly  lo n g  c h a p te r  d e v o te d  to  th e  
r a th e r  fo rc in g  c o n d it io n s  r e q u ir e d  fo r  n u c le o p h ilic  a t t a c k  o n  t h e  C = C  s y s te m ; th e y  
d e c id e  to  a v o id  th e  s u p e r f ic ia l ly  a t t r a c t i v e  p ro p o s it io n  o f a  u n if ie d  m e c h a n is t ic  
a p p r o a c h  a n d  in s te a d  e m p h a s is e  c o r re la t io n s  w h e n  s e p a ra te ly  d isc u s s in g  in d iv id u a l  
r e a c tio n s .  I t  is, h o w e v e r , a  se r io u s  c r it ic is m  o f th is  b o o k  t h a t  t h e  u b iq u i to u s  a n d  
fac ile  e le c tro p h il ic  a t t a c k  o n  t h e  a lk e n e  fu n c t io n  is n o t  e x a m in e d . A n o th e r  lo n g  c h a p te r  
e x p lo re s  t h e  m o re  sp e c ia lis e d  to p ic  o f  th e  r e a c tio n , a t  th e  C = C , o f s y s te m s  y ie ld in g  
c a rb e n e s  ( R R ’C:) a n d  f re e  ra d ic a ls .  T w o  U n iv e r s i ty  o f C a lifo rn ia  a u th o r s  re v ie w  
n u c le o p h ilic  s u b s t i tu t io n  a n d  is o m e r iz a tio n  o f th e  a l ly lic  fu n c tio n ;  t h e y  in c lu d e  a  
sp e c ia l s e c t io n  o n  th e  s t r u c tu r e  -  b u t  n o t  th e  p r a c t i c a l  im p l ic a t io n s  -  o f a l ly lic  m e ta l  
(G r ig n a rd  ty p e )  re a g e n ts .

D e s p ite  r ig id ly  r e s t r ic t in g  th e i r  o w n  d e f in itio n , th r e e  G e rm a n  w r i te r s  s u p p ly  
m o n o g ra p h ic  c o v e ra g e  (a b o u t  200  p ag e s) to  t h e  v a s t  fie ld  o f  in te r -  a n d  in t r a - m o le c u la r  
c y c lo a d d it io n  r e a c t io n s  o f  o lefin s. T h e  f o r m a t io n  of 3 - a n d  4 -m e m b e re d  c a rb o -  a n d  
h e te ro -c y c lic  r in g  s y s te m s , 1-3 d ip o la r  a d d i t io n  a n d  n o rm a l  a n d  r e t r o  D ie ls -A ld e r  
c o n d e n s a tio n s  a r e  a ll a sse sse d . T h e  e d i to r  h a s  e v e n  m o re  c a re fu lly  r e s t r ic te d  th e  
to p ic s  c o v e re d  in  e a c h  c h a p te r  a n d  th e r e  is  s u rp r is in g ly  l i t t l e  o v e r la p  in  th e  n e x t ,  
w h ic h  -  q u i te  lo g ic a lly  -  is  c o n c e rn e d  w ith  th e  s y n th e s is ,  p ro p e r t ie s  a n d  r e a r r a n g e 
m e n ts  o f  c o n ju g a te d  d ien e s ; a d e q u a te  w e ig h t  is g iv e n  to  th e  im p o r ta n t  s p e c tro s c o p ic  
f e a tu r e s  o f th i s  g ro u p in g . A  se e m in g ly  u n n e c e s s a r i ly  lo n g  c h a p te r  (o v e r  120 p ag es) 
t h e n  e x a m in e s  m in u te ly  th e  r e la t iv e ly  e s o te r ic  s u b je c t  o f o d d  a n d  e v e n  c u m u le n e s ; 
w i th  c h a ra c te r i s t i c  T e u to n ic  th o ro u g h n e s s  t h e  th e o r e t i c a l  im p lic a t io n s  a r e  n o t  
n e g le c te d . F in a lly ,  t h e  c u m u le n e - lik e  s y s te m  p re s e n t  in  k e te n s  is  d isc u s se d  b y  ( th e  
la te )  D r .  R .  N .  L a c e y ,  a  w id e  v a r ie ty  o f p re p a r a t io n s ,  a d d i t io n  r e a c t io n s  a n d  p o ly 
m e r is a t io n s  a r e  d e s c r ib e d  fo r  th is  im p o r ta n t  fa m ily  o f in te rm e d ia te s  in  s y n th e s is .

W h i l s t  o n e  c o u ld  q u e s t io n  th e  b a la n c e  g iv e n  to  th e  to p ic s , a n d  th e  a r b i t r a r y  
n a tu r e  o f th e  d iv is io n  b e tw e e n  th e m , i t  is  b e y o n d  q u e s t io n  t h a t  P ro fe s s o r  P a t a i  
h a s  p ro d u c e d  a  m o s t  a u th o r i t a t iv e  a n d  m o n u m e n ta l  r e fe re n c e  t e x t .  I t  is  h o p e d  t h a t  
in  f u tu r e  e d it io n s  h e  w ill su c c e e d  in  r e c r u i t in g  c h a p te r s  o n  e le c tro p h il ic  r e a c t io n s  
a n d  p o ss ib ly  s o m e th in g  o n  th e  v i t a l  s ig n if ic a n c e  o f a lk e n e  b io c h e m is try  I t  is  u n d e r 
s to o d  t h a t  s im i la r  t r e a t i s e s  d e v o te d  to  th e  c a rb o n y l  g ro u p  a n d  th e  e th e r  l in k a g e  a re  in  
c o u rse  o f p re p a r a t io n :  if th e  h ig h  s ta n d a r d  of th is  v o lu m e  is m a in ta in e d  th e  l i t e r a tu r e  
o f o rg a n ic  c h e m is tr y  w ill b e  n o ta b ly  e n h a n c e d . G . F . P H I L L I P S .

ADVANCES IN HETEROCYCLIC CHEMISTRY. Vol. 5.
Editor: A. R. Ivatritzky. Pp. xiv -|- 395 +  111. (1935). Academic Press, 
New York and London.

V o lu m e  fiv e  in  th is  se rie s  in c lu d e s  fo u r  re v ie w s  d e v o te d  to  t h e  c h e m is t r y  o f 
p a r t i c u l a r  g ro u p s  o f c o m p o u n d s : p y rro liz id in e s , a r o m a tic  q u in o liz in e s , 1 ,2 ,4 - th ia d ia -  
zo les a n d  a m in o c h ro m e  p ig m e n ts ;  a n d  tw o  re v ie w s  c o n c e rn e d  w i th  th e  a p p l ic a t io n  of 
m o le c u la r  o r b i ta l  th e o r y  to  h e te ro c y c lic  c h e m is try ,  sp e c if ic a lly  to  s u lp h u r  h e te ro c y c le s  
a n d  to  az in e s .

R . Z a h r a d n ik  in  “ E le c tro n ic  s t r u c tu r e  o f  h e te ro c y c lic  s u lfu r  c o m p o u n d s ” 
(67 p ag e s) g iv es  a  th e o r e t i c a l  d isc u s s io n  of e le c tro n ic  s t r u c tu r e  a n d  i t s  in f lu e n c e  o n  
r e a c t iv i ty ,  p h y s ic a l  p ro p e r t ie s  a n d  a r o m a t ic i ty .  R . Z a h r a d n ik  a n d  J .  K o u te c k y  th e n  
p re s e n t  “ T h e o re t ic a l  s tu d ie s  o f p h y s io c o c h e m ic a l p ro p e r t ie s  a n d  r e a c t iv i ty  o f 
a z in e s ” (50 p a g e s ).
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I n  “ 1 ,2 ,4 -T h ia d ia z o le s ” (86 p a g e s ) , F .  K u rz e r  g iv e s  a  c o m p re h e n s iv e  re v ie w  
c o v e r in g  h is to r y ,  n o m e n c la tu r e ,  s t r u c tu r e ,  s y n th e s is ,  c h e m ic a l, p h y s ic a l ,  p h y s io lo 
g ic a l a n d  p h a rm a c o lo g ic a l  p ro p e r t ie s ,  a n d  u ses . “ T h e  a m in o c h ro m e s ”  (86 p ag es) 
b y  R . A. H e a c o c k  in c lu d e s  d e ta i ls  o f  t h e i r  f o rm a t io n , p h y s ic a l  a n d  c h e m ic a l p ro p e r t ie s  
a n d  th e i r  s ig n if ic a n c e  to  b io lo g y  a n d  m e d ic in e . B . S. T h y a g a r a ja n  th e n  s u rv e y s  th e  
s y n th e s e s ,  r e a c t io n s  a n d  s p e c t r a  o f  “ A ro m a tic  q u in o liz in e s ”  (24 p a g e s ). T o  c o n c lu d e  
th e  v o lu m e  N . K . K o c h e tk o v  a n d  A . M. L ik h o s h e r s to v  re v ie w  th e  s e v e ra l  a s p e c ts  o f 
“ A d v a n c e s  in  p y r ro liz id in e  c h e m is t r y ’’ (53 p ag e s) w h ic h  is  o f  e sp e c ia l im p o r ta n c e  
b e c a u se  i t  c o n ta in s  a  n u m b e r  o f  a lk a lo id s .

E a c h  re v ie w  in c lu d e s  n u m e ro u s  re fe re n c e s , m a n y  o f  w h ic h  a r e  to  v e r y  r e c e n t  
w o rk , a n d  c o m p re h e n s iv e  a u th o r  a n d  s u b je c t  in d e x e s  c o m p le te  t h e  v o lu m e . T h e  
p r e s e n ta t io n  a n d  p ro d u c t io n  o f t h i s  b o o k  c o n t in u e s  t h e  u s u a l  h ig h  s ta n d a r d .

R . P . R E E V E S .

TEXTBOOK OF ORGANIC CHEMISTRY. L. N. Ferguson. 
2nd edn. Pp. xii +  755 +  111. (1965). D. Van Nostrand Company, 
Princeton, Toronto, New York, London. 92s.

I t  is i m p o r t a n t  a t  th e  o u t s e t  to  re c o g n ise  th e  a m b i t  o f th is  b o o k . T h is  is  a n  
e le m e n ta ry  in t r o d u c t io n  to  o rg a n ic  c h e m is t r y  w i th in  a  r a t io n a l  f ra m e w o rk  fo r  a  
f i r s t  y e a r  u n d e r g r a d u a te  c o u rse . F o r  th is  r e a s o n  i t  is  u n re a s o n a b le  t o  c r i t ic is e  t h e  v e ry  
s u p e r f ic ia l  t r e a t m e n t  g iv e n  to  a  n u m b e r  o f  s p e c ia lis e d  to p ic s  t h a t  a r e  p ro p e r ly  d e a l t  
w i th  in  a  s e c o n d  o r  e v e n  th i r d  y e a r .  N e v e r th e le s s  i t  c o m e s  a s  a  s h o c k  to  see  h o w  
r e s t r ic te d  is th e  v is io n  p e r m i t t e d  o f h e te ro c y c lic  fa m ilie s , w i th  a  few  a lk a lo id  s t r u c tu r e s  
to  w h e t  th e  a p p e t i te ,  o n ly  m o n o te rp e n e s  a r e  d e a l t  w i th ,  s te ro id s  re c e iv e  tw o -a n d - a -  
h a l f  p a g e s  -  m a in ly  fo rm u la e , a n d  so  t h e  c r i t ic is m  m ig h t  c o n tin u e . I n d e e d  o n e  a lm o s t  
w o n d e rs  w h y  th e s e  w e re  in c lu d e d  a t  a ll! T o  b e  fa ir , th e n ,  t h i s  t e x tb o o k  m u s t  b e  ju d g e d  
b y  th e  s t r e n g th  o f  t h e  g ro u n d in g  in  th e  p r in c ip le s  o f o rg a n ic  c h e m is t r y  t h a t  i t  g iv e s  
a n d  t r u s t  t h a t  th e  l a t e r  y e a rs  o f  t h e  u n d e r g r a d u a te  c o u rse  e x te n d  in  c o n s id e ra b le  
d e p th  th e  v a s t  a n d  f a s c in a t in g  c h e m is t r y  o f  n a tu r a l  p ro d u c ts .

T h is  n e w  e d it io n  h a s  a  n u m b e r  o f  w o r th w h ile  im p r o v e m e n ts  s u c h  a s  th e  in c lu s io n  
o f p h y s ic a l  m e th o d s  o f d e te rm in in g  s t r u c tu r e  a n d  -  in  c o m m o n  w i th  m o s t  c o n 
te m p o r a r y  o rg a n ic  t e x t s  -  a  m u c h  w id e r  u se  o f  r e a c t io n  m e c h a n is m s  a n d  e le c tro n ic  
i n t e r p r e t a t i o n  of s t r u c tu r e  a n d  a  g e n e ra l  u p d a t in g  o f t h e  c o n te n t  o f  t h e  m o re  c o n 
v e n t io n a l  c h a p te r s .  T h e  a u th o r  a d o p ts  a  p o s it io n  in te r m e d ia te  b e tw e e n  th e  c la s s ic a l 
fu n c t io n a l  g ro u p  t r e a t m e n t  a n d  a  p u re ly  m e c h a n is t ic  a p p ro a c h . A lso  in  k e e p in g  w ith  
m o d e rn  t e x t s ,  r e fe re n c e s  to  o r ig in a l  p a p e r s  a r e  f r e q u e n t ly  c i te d .

T h e  f i r s t  c h a p te r  -  th e  s t r u c tu r e  o f  o rg a n ic  m o le c u le s  -  s t a r t s  a t  a  v e r y  p r im i t iv e  
le v e l b u t  le a d s  in to  IU P A C  (a n a c h ro n is t ic a l ly  r e fe r r e d  to  a s  IU C ) n o m e n c la tu r e ,  w i th  
p a s s in g  m e n t io n  o f s e v e ra l  l in e a r  c o d e  n o ta t io n s .  I t  is n o tic e d  t h a t  th e  “ b e s t  a n s w e r s ” 
to  so m e  o f t h e  s e t  q u e s t io n s  a r e  n o t  a lw a y s  th e s e  f a v o u re d  b y  I U P A C  -  o r  th e  
A m e r ic a n  C h e m ic a l S o c ie ty . O n e  is  g la d  t o  see  t h a t  t h e  c o n c e p t  o f c o n fo rm a t io n  a n d  
s te re o s p e c if ic i ty  a r e  in t r o d u c e d  e a r ly  in to  t h e  t e x t ,  a s  a  lo g ic a l d e v e lo p m e n t  f ro m  
a c y c lic  t o  a l ic y c lic  h y d r o c a r b o n  e l im in a t io n  a n d  a d d i t io n  r e a c t io n s .  C h a p te r  s ix  -  
p h y s ic a l  m e th o d s  o f  s t r u c tu r e  d e te r m in a t io n  -  is  to  b e  r e c o m m e n d e d . I t  d e a ls  b r ie f ly  
w i th  th e  a p p l ic a t io n  o f X - r a y  d if f r a c t io n  m e a s u re m e n ts  a n d  d ip o le  m o m e n ts  a n d  
g iv e s  a  s im p le  in t r o d u c t io n  to  e le c tro n ic  a n d  v ib r a t io n  a b s o r p t io n  s p e c tra ,  w h ils t  
fo r  m a s s  s p e c t r o m e tr y  a n d  n m r  th e  p r in c ip le s  a r e  m e n t io n e d , th e  l a t t e r  w i th  b r ie f
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e x a m p le s  o f  c o u p lin g  c o n s ta n ts  a n d  c h e m ic a l s h if ts  -  w h ic h  c u r io u s ly  a r e  o n ly  g iv e n  
a s  d e l t a  v a lu e s  a n d  y e t  e lse w h e re  in  th e  t e x t  n u m e ro u s  re fe re n c e s  to  n m r  m e a s u re 
m e n ts  a r e  e x p re s s e d  in  t a u  n o ta t io n  w i th o u t  a n y  d e f in itio n . M o re  se r io u s ly , o n e  m ig h t  
c o m p la in  t h a t  th e  n m r  t e s t  q u e s t io n s  a r e  u n fa i r  in  t h a t  t h e y  c a n  n o t  b e  ta c k le d  
s t r i c t ly  o n  t h e  d a t a  p re s e n te d  b u t  n e e d  s u p p le m e n ta r y  c o r re la t io n  ta b le s .  T h e  d is 
c u ss io n , in  c h a p te r  se v e n , o f a r o m a t ic i ty ,  a s  f a r  a s  i t  goes, is a  lo g ic a l e x p o s i t io n  a n d  
th e  e m p ir ic a l  in t r o d u c t io n  t o  a r o m a tic  s u b s t i tu t io n  is  c le a r  a n d  co n c ise : b o th  le a v e  
p le n ty  o f sc o p e  fo r  th e o r e t i c a l  le c tu re s  la te r  in  th e  c o u rse . N o t  a l l  r e a d e r s  w o u ld  a c c e p t  
t h e  s t a t e m e n t  t h a t  t h e  s y m b o l p h i  " is  u se d  to  d o n o te  a n y  a r y l  g ro u p  w i th o u t  r e g a r d  
to  w h a t  s u b s t i tu e n t s  a r e  p r e s e n t ” , a  m o re  g e n e ra l  c u s to m  is t h a t  “ A r ”  is  u s e d  in  th is  
b ro a d  c o n te x t  w h e re a s  0  o r  P h  a re  re se rv e d !  e x p l ic i t ly  e i th e r  fo r  C g H s o r  fo r  C 6 H 5_ n 
w h e re  n  s u b s t i tu e n t s  h a v e  b e e n  sp e c if ic a lly  c i te d .

H a v in g  c a rp e d  a t  t h e  l im i ta t io n s  e lse w h e re  in  th e  t e x t ,  i t  w a s  a  p le a s a n t  s u rp r is e  
to  f in d , in  t h e  s e c tio n  o n  o p t ic a l  a c t i v i t y  a n d  c o n f ig u ra tio n , a  c le a r  e x p o s it io n  o f th e  
R /S  ( " s te e r in g  w h e e l” ) n o ta t io n  o r ig in a lly  d u e  to  C a h n  e t a l: th i s  c o n v e n ie n t  n o m e n 
c la tu r e  is  p e r h a p s  n o t  a s  w id e ly  a p p r e c ia te d  a s  i t  m ig h t  b e . I n  a d d i t io n  to  th e  c a re fu lly  
p la n n e d  e x e rc ise s  a n d  c o n s o lid a te d  q u e s t io n s  w h ic h  p ro b e  th e  a s s im ila t io n  o f  e a c h  
c h a p te r ,  a n d  t h e  “ t e s t s ”  in te n d e d  to  e v a lu a te  th e  s tu d e n t s ’ g ra s p  a n d  in te g r a t io n  o f 
a ll m a te r ia l  p re s e n te d  t o  t h a t  p o in t ,  th e  tu to r i a l  u t i l i t y  o f th i s  b o o k  is  n o ta b ly  
e n h a n c e d  b y  a  re v ie w  c h a p te r  t h a t  e x p lo re s  a n d  c o n s o lid a te s  th e  g e n e ra l  k n o w le d g e  
g a in e d  fro m  th e  f ir s t  19 c h a p te r s .  T h e re  fo llo w s a  f i r s t  c la ss  c h a p te r  t h a t  d isc u s se s  th e  
e lu c id a t io n  o f s t r u c tu r e  b y  fu n c t io n a l  g ro u p  a n a ly s is :  q u a l i t a t iv e  c h e m ic a l  te s t s  a r e  
t h r o u g h o u t  c o r r e la te d  w i th  g e n e ra lis e d  d ia g n o s tic  u v , i r  a n d  n m r  sp e c tro s c o p ic  
a s s ig n m e n ts .  F in a l ly  th e r e  a r e  th e  a l r e a d y  c r i t ic is e d  d e r is o ry  c h a p te r s  o n  n a tu r a l  
p r o d u c ts  a n d ,  in  c o n t r a s t ,  a  m o s t  e ffe c tiv e  in t r o d u c t io n  t o  th e  ( lite ra l ly )  v i t a l ly  
i m p o r t a n t  to p ic  o f o u r  a g e  -  c h e m o th e ra p y :  t h e  m e c h a n is m  o f a c t i v i t y  o f v a r io u s  d ru g  
fa m ilie s  is  b r ie f ly  e x a m in e d  a n d  a  few  s t r u c tu r a l  fo rm u la e  a r e  g iv e n  b y  w a y  of e x a m p le  
b u t  d e l ib e ra te ly  n o  a t t e m p t  is  m a d e  to  p ro v id e  a  g e n e ra l  c la s s if ic a tio n  o f d ru g s . T h e  
s ty le ,  a s  e lse w h e re  in  th e  b o o k , is  c h a t t y  a n d  in fo rm a tiv e ;  o c c a s io n a lly  u n e x p la in e d  
te rm s  (e.g . r a d io g ra p h y )  a r e  u se d  o r  th e r e  is  a  c o n fu s io n  o f te rm in o lo g y  (e.g. te r a to -  
g en e s is  is e q u a te d  w i th  M o n g o lism ).

T h is  b o o k  is  a  c u r io u s  m ix tu r e :  e x c e lle n t  in  i t s  e x a m p le s  o f  f u n c t io n  o r  m e c h a n is m , 
w i th  in te r e s t in g  re f le x io n s  o n  p r a c t i c e  in  th e  U S A  a n d  E u ro p e  (e.g. in  in d u s t r ia l  p o ly 
m ers)  a n d  w ith  f r e q u e n t  in te rp o la t io n s  (se t in  s m a ll  ty p e )  o f h is to r ic a l  o r  c u l t u r a l  
s ig n if ica n ce ; y e t  c o n t r a s t in g  w ith  i t s  s u p e rf ic ia l  o r  d o w n r ig h t  p o o r  c o v e ra g e  o f e v e n  
th e  p a r e n t  s u b s ta n c e s  in  fa m ilie s  o f n a tu r a l  p ro d u c ts .  I t  is  a n  in n o v a t io n  to  see  ir  
a n d  n m r  s p e c t r a  i l lu s t r a t in g  s t r u c tu r a l  p o in ts  in  a n  e le m e n ta ry  te x tb o o k .  M o re  a t t e n 
t io n  s h o u ld  h a v e  b e e n  g iv e n  to  p ro o f  r e a d in g  th e  e x e rc ise s  a s  w ell a s  t h e  m a in  t e x t ;  
th u s ,  th e  f ir s t  lin e  h a s  b e e n  t r a n s p o s e d  a n d  a n o th e r  is  m is s in g  in  q u e s t io n s  o n  p .4 5 7 , 
t h e  a n s w e rs  t o  S e t  6  in c lu d e  o n e  q u e s t io n  t h a t  d o e s  n o t  e v e n  a p p e a r  o n  p .1 7 6 , a n d  
a n s w e r  13 o n  p .6 6 5 , w ro n g ly  re fe rs  to  a  m e th y l  s u b s t i tu e n t .  A n d  y e t  w h e n  a l l  is  sa id , 
th i s  is  a  m o s t  r e a d a b le  a n d  s t im u la t in g  b o o k . I n  B r i t i s h  p r a c t i c e  i t  is  p e r h a p s  u n u s u a l  
t o  f in d  o n e  la rg e  (750 p p .)  b o o k  d e v o te d  to  th e  f i r s t  y e a r  o f  a  c o u rse  o n ly  -  b u t  w i th in  
th is  (ex p en siv e )  l im i ta t io n  i t  m u s t  b e  c o m m e n d e d . G . F . P H I L L I P S .



Society of Cosmetic Chemists of 
Great Britain
1966 DIPLOMA EXAMINATION

Brunei College 
P a p e r  I

(Monday, 20th June 1966.)
Candidates should answer FIVE questions from not less than FOUR 

sections. Each answer must be commenced on a separate sheet of paper.
S e c t i o n  A

1. What are the properties and composition of
(i) Temporary hair colourants

(ii) Semi-permanent colourants and
(iii) Permanent hair colourants.

To what extent do existing products satisfy the requirements of an 
ideal hair colourant?

2. Describe the effect of hair waving products containing thioglycollate 
on the structure of human hair. Comment on the performance tests 
which are available for the assessment of such products.

S e c t i o n  B
3. Discuss the importance of tinted foundations in modern make-up. 

Describe the main classes of tinted foundations giving a typical 
formula where possible and relate each foundation to the appropriate 
skin type.

4. What are the basic requirements of a good nail lacquer? Discuss 
the ingredients of a nail lacquer describing the function of each in
gredient.

S e c t i o n  C
5. What are the factors that affect the efficiency of the steam heated 

jacket of a mixing vessel? Discuss these factors, describing how the
679
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transfer of heat can be made more efficient. How can the type of 
stirrer used help this heat transfer?

6. Describe the procedure you would use for a storage test of a permanent 
waving lotion. The packs to be tested are a glass bottle, and a new 
type of plastic which has been suggested as possibly suitable. Give 
the reasons why you choose to do the test in the way you have chosen 
and indicate what you would look for during the test.

S e c t i o n  D
7. Give an account of the structure, chemical composition and function 

of the cell wall and cytoplasmic membrane of a typical bacterial cell 
indicating the part these structures play in controlling passage of 
solutes into and out of the cell.

8. You are presented with an antiseptic emulsion. Describe techniques 
you would use to determine the antiseptic properties of the emulsion 
and indicate clearly the limitations of each technique you describe.

S e c t i o n  E
9. Describe the structure and function of eccrine and apocrine glands. 

Distinguish between the action of anti-perspirants and deodorants 
in the prevention of body odour. Indicate which active ingredients 
you would use for each of these two product types and give reasons 
for your selections. 10

10. What are the principal requirements for an effective dentifrice? 
Name the classes of ingredient used in dentifrices and give specific 
examples of each class. Indicate how the proportions vary in the 
different types of dentifrice and discuss the relative popularity of 
the different types.
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P a p e r  II
(Wednesday, 22nd June 1966.)

Candidates should answer FIVE questions from not less than FOUR
sections. Each answer must be commenced on a separate sheet of paper.

S e c t i o n  A
1. Describe in detail the practical and theoretical aspects of TWO of 

the following experiments:-
(i) Maximum bubble method for the determination of surface 

tension.
(ii) Adsorption of acetic acid on charcoal.

(iii) Colloids -  the precipitation of lyophobic sols by electrolytes.
2. Write short notes on:-

(a) Wetting and Spreading
(b) Cloud point of nonionic surface active agents
(c) The structure of micelles.

S e c t i o n  B
3. Write notes on two of the following:-

(a) Isomerism in fatty materials and its influence on physical 
properties.

(b) The relative properties of oils and waxes for use in cosmetic 
preparations.

(c) The chemical products, derived from oils and fats, which are 
useful to the cosmetic chemist.

4. Describe the physical and chemical methods that are used to establish 
the composition of fatty acids and glycerides. Briefly mention some of 
the chief analytical characteristics of value in assessing the composition 
of fatty materials.

S e c t i o n  C
5. Discuss the importance of chromatography as a separation method 

in analytical chemistry. Indicate applications of importance to the 
cosmetics industry.

6. Give a short account of the theory of the infra-red absorption spectra 
of simple molecules, indicating why such spectra can be of value in 
elucidating molecular structure. Outline the principles of an instru
ment designed to measure an infra-red spectrum.
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S e c t i o n  D
(Candidates should answer all parts of these questions.)
What do you understand by the word “perfume”?
Give a simple basic formula for a rose, jasmin, or Eau de Cologne 
perfume, illustrating by the ingredients you have used in your perfume 
the terms “top note”, “end note”, "blender”, “modifier”, “fixation”. 
Briefly discuss the stability of your perfume for:-

(i) white toilet soap
(ii) talcum powder.

8. (i) Write brief notes on the fields of chemistry associated with the 
natural odorous products used in perfumery.

(ii) Give examples of two chemicals of each field and the products in 
which they naturally occur.

(iii) Show how linalol can be made synthetically by two different 
processes.

(iv) What chemical composition differences exist between citronella oil 
Ceylon and citronella oil Java?

S e c t i o n  E
9. Define viscosity. Distinguish between the following types of rheological 

behaviour using flow diagrams 
Newtonian 
Plastic
Pseudoplastic
Thixotropic
Dilatant

Indicate how the different types of flow behaviour are related to 
the internal structure of the material. Describe one method for 
the quantitative specification of thioxotropy.

10. Given a sample of a cosmetic emulsion, describe in detail the methods 
you would use to obtain the following information:- 

Emulsion type 
Particle size distribution 
PH
Water content
Nature of oil phase (solid or liquid)
Melting point of oil phase (if solid)
Emulsifier type.
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S u c c e s s fu l  c a n d id a te s
Eleven out of eighteen candidates were successful. Diplomas were 

awarded to the following:

1966-67 PROGRAMME
Lectures will be delivered on the following Thursdays:
V e n u e :  The Royal Society of Arts, John Adam Street, London, W.C.2.
T im e :  7.30 p.m.

6th October 1966
M o d ern  fro n tie rs  in  aerosolsH. R. Hearn (Metal Box Company)

1st December 1966
L u ce n t syrops tin c t w ith  c in n a m o n  . . .Dr. V. L. S. Charley (Beecham Food & Drink Division)

5th January 1967
G roup d iscu ss io n  on the subject o f  the needs a n d  fu tu r e  trends in  cosm etic  
leg isla tionDr. R. Allen, Dr. G. Carriere, C. Williams, and Prof. A. N. Worden

2nd February 1967
C osm etic raw  m a teria ls  ’67  W. Harding (Croda Ltd.)

4th May 1967
T h e  exa m in a tio n  o f  h a ir  by new  p h y s ic a l techniquesDr. A. W. Holmes (Unilever Research Laboratory, Isleworth)

M E D A L  L E C T U R E :  Wednesday, 22nd March 1967
The in ter-action  o f  detergents a n d  s k inProfessor M. K. Polano (Professor of Dermatology, Leiden University)

1967  D I N N E R  A N D  D A N C E :  Saturday, 4th February 1967, at the Europa Hotel, Grosvenor Square, London, W.l.
A N N U A L  G E N E R A L  M E E T I N G :  Monday, 22nd May 1967, at the Washington Hotel, Curzon Street, London, W.l.

Z. A. Allawala 
Miss P. A. Barnes 
P. R. Brace 
Miss H. Brown

V. Choksi 
Mrs. P. M. Hagarty
G. S. Hinds
C. A. Kilgour

*E. J. Pilcher
R. S. Shanbhag
M. P. Sharp

*Hibbott Memorial Prize
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SYMPOSIUM ON PRODUCT TESTING
A Symposium on Product Testing will be held at the Grand Hotel, Eastbourne, Sussex, on 
14th and 15th November 1966. Participation is permitted only when application has been 
made on the appropriate form, and the fee duly paid. This is ¿5.5.0. for each participant who 
is a member of one of the Societies of Cosmetic Chemists affiliated to the I.F.S.C.C. The reg
istration fee for non-members if ¿8.8.0. Registration forms giving all details are available 
from the General Secretary, Mrs D. Mott, 18 Warner Close, Harlington, Middx. The closing, 
date for registration is 17th October 1966.

Monday, 14th November 1966
13.00 Symposium Lunch.
A fte r n o o n
14.15 "The importance of consumer testing in product development”

R. W. A r t in g s t a l l , F.S.S., M.M.R.S. (B e e c h a m  G ro u p  L td .., B r e n t fo r d ) .
14.45 “The role of consumer studies in research”Mrs. S. M. L u d f o r d , B.Sc. (U n ile v e r  R e s e a r c h  L a b o r a to r y , I s le w o r lh ) .
15.15 “The evaluation of prophylactic dentifrices”W. H. B u l l , B.Sc., F.R.I.C. (U n ile v e r  R e se a rc h  L a b o r a to r y , I s le w o r th ) .
15.45 "The measurement and interpretation of the abrasiveness of dentifrices”

D r . K . H . W r ig h t  (N a t io n a l  E n g in e e r in g  L a b o r a to r y , G la sg o w ).
19.30 Reception
20.30 Symposium Dinner

Tuesday, 15th November 1966
M o r n in g
9.30 “The quantitative estimation of detergency and allied properties of shampoos in practice”S. V. B r a s c h , B.Sc., Text. Chem. and Miss J. A m o o r e , L.I.Biol. (B e e c h a m  T o i le tr y  

D iv i s io n ,  B r e n t fo r d ) .
10.00 “The potential irritancy to the rabbit eye mucosa of commercially available cream shampoos”

K . H . H a r p e r , P h .D ., A.R.I.C. a n d  R. E . D a v is , B.Sc., M .I,Biol. (H u n t in g d o n  
R e se a rc h  C en tre , H u n t in g d o n ) .

11.00 Coffee.
11.15 “Evaluation of aerosol products”

A. H e r z k a , B.Sc., F.R.I.C. (P r e s s u r iz e d  P a c k a g in g  C o n s u l ta n ts  L t d . ,  L o n d o n ) .
11.45 “Evaluation of placebos in clinical trials”

P . M a c d o n a l d , M .Sc., A.R.I.C., A .I.S ., A .I.M .A . (D e p t ,  o f  M a th e m a tic s ,  B r u n e i  
C ollege, A c to n ) .

12.30 Symposium Lunch.
A fte r n o o n
14.15 “Contact dermatitis from cosmetics”

E. Cr o n in , M.R.C.P. ( I n s t i tu t e  o f  D e r m a to lo g y , S t .  J o h n 's  H o s p i ta l  f o r  D is e a s e s  o f  
th e  S k i n ,  L o n d o n ) .

14.45 Brains Trust.
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OBITUARY

Dr. H. W. Hibbott

It is with sadness that the death is recorded on 23rd June 1966 of Hector 
Whittington Hibbott, M.Sc., Ph.DJSheff.), F.R.I.C., a Founder Member 
of the Society.

Apart from enforced absence due to statutory requirements Dr. Hibbott 
served on the Council of the Society from the inaugural meeting in 1948 
until a month before his untimely passing. During that period he occupied 
the Vice-Presidency from 1958-1960 and was elected President in 1960, an 
honour which he well deserved and a position which he held with distinc
tion. Further recognition of his work for the Society was made when he 
became an Honorary Member in 1963.

He served on various committees and in particular he was actively 
interested in the Diploma course held at Brunei College, London, W.3, 
he, himself being one of many lecturers. He valiantly undertook the 
task of editing the “Handbook of Cosmetic Science” which was based on 
the lectures. This was published in 1963 and is truly a monument of his 
career.

On many occasions he was also the Society’s delegate to the Council of 
the International Federation of Societies of Cosmetic Chemists. He served 
on numerous BSI Committees and on the Standards Committee of the 
Toilet Preparations Federation.

As a man he was greatly respected, not only because he was a chemist 
of high standing, but also because he was of quiet demeanour and placid 
yet possessed great courage and firmness. His gentle smile, his ability to 
understand the varying points of view of those around him and his readiness 
to help -  oft’times to guide - towards a satisfactory solution of many of the 
problems of the Society, endeared him to all his colleagues.

Everyone who was fortunate enough to know him admired his character, 
and that he should die at the early age of 58 adds to the sorrow that must 
be felt at his passing. Perhaps it could best be said of him, well done.

Our deepest sympathy is extended to his wife, Constance, and his 
children.

R o b e r t  H . M a r r io t t
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H. J. Holmes
It is with regret that we have to record the death of Mr. Herbert 

Holmes, who died suddenly on 12th June 1966, at the age of 55.
Mr. Holmes was a Founder Member of the Society, and its first Honorary 

Secretary, a post which he held for four years and to which he devoted a lot 
of time and energy. He also served on the Council from 1952-1954, and 
from 1955-1957.

Before the war he worked in the laboratories of British Drug Houses, 
Reuter (4711) and Pepsodent Ltd. but during the war he branched out as 
a technical consultant to the cosmetic industry. He founded Laboratory 
Facilities Ltd.

He is survived by his widow, three sons and a daughter.
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