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I  am  really pleased that 
in this particular edition 
we hav e an ex cellent 

va riety of m aj or articles, short articles from  sev eral 
disciplines, and also news and updated inform ation 
ab out the I ST. My thanks go to all our contrib utors.

I ts also pleasing that, as a uniq ue organisation for 
the technical com m unity, the I ST continues to thriv e 
and grow, and Terry C roft highlights som e of the 
ex citing dev elopm ents now com ing to fruition for us 
in his “ C hairm an’ s Vie w”  in this edition.
 
H owev er, there is for m e one new dev elopm ent in 
particular that I  am  v ery ex cited ab out, and that’ s the 
I ST’ s new technical m anagem ent skills program m e 
“ L eading Y our Technical Team ” . L eading Y our 
Technical Team  (L Y TT)  has a long and well- respected 
history. I t was the b rain child of Bob  H ardwick who 
dev eloped and ran it for H E SD A 1, and then continued 
under L FH E 2, for a total of m ore than 30 years, and 
it is now continuing through I ST. O v er this tim e the 
program m e, which runs two to three courses per year, 
has b een attended b y m ore than 1,200 technicians 
and technical m anagers. The underlying secret of its 
success, I  b eliev e, is twofold. Firstly, its content has 
continued to adapt and dev elop to keep up to date 
in line with the m any changes in H igher E ducation. 
Secondly, through deliv ering a v ery high standard 
of technical m anagem ent training vi a ex perienced 
H E m anagers, in a practical contex t that is focused 
on the reality of m anaging in a univ ersity technical 
envir onm ent. No t surprisingly it continues to b e held 
in v ery high regard b y m any H E senior m anagers and 
staff dev elopers. 

Perhaps at this point I  should own up to a confl ict  
of interest, or rather a confl ict of enthusiasm .

Before m y retirem ent from  the U niv ersity of Sheffi eld 
in D ecem b er 2013 I  was, for m any of the 40 years 
that I  was there, the departm ental m anager of the 
D epartm ent of El ectronic and E lectrical En gineering. 
Throughout m y univ ersity career I  b uilt up a wealth 
of ex perience in m anaging a div erse range of support 
staff team s.  
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1H igher E ducation Staff D ev elopm ent A gency 
2L eadership Foundation for H igher E ducation

I  m anaged technical team s ranging in siz e from  
2 to 40 people as well as sm all to m edium  siz ed 
adm inistrativ e and m anagerial team s, and was 
activ ely inv olv ed in b oth prom oting and deliv ering 
technical m anagem ent training at Sheffi eld. But also 
m ore widely, since 2002, I  hav e helped to deliv er the 
L eading Y our Technical Team  program m es.

So I ’ m  v ery pleased to announce here that K evi n 
O x ley, who coincidently is recently appointed to the 
I ST ex ecutiv e, is the new L Y TT Program m e D irector for 
this, one of our fi rst “ I ST Master C lass”  program m es, 
which will b e one of a series of continuous 
professional dev elopm ent program m es and courses 
the I ST is planning to run going forward.

Ge tting b ack to this edition, thanks again go to A dam  
Booth – our resident cartoonist ( and non- scientist)  -  
who has kindly donated som e m ore of his delightful 
light hearted sketches.  A dam ’ s Faceb ook page link:  
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Wh ere do I  start?   
W e are halfway through 
2014 and what a year it 
has b een so far. I  think 
the m ain m essage 
for our m em b ers 
from  univ ersities and 
colleges is that m ore 
and m ore institutions 
hav e now realised 
the im portance of the 
national Professional 
R egisters schem e for 

technicians to the higher education ( H E)  sector, and 
its im portance to their own institution, b ut m ore 
im portantly to N@E as a professional technician.

I n J uly, Melanie H annah and I  gav e a presentation at 
N ottingham  U niv ersity to an audience of technicians of 
all grades and disciplines. The Professional R egistration 
A genda is fully supported b y their V C  and senior 
m anagem ent. The ev ent was arranged b y K elly V ere and 
supported b y their H R  departm ent who hav e put aside 
funding to support technical staff registering for the 
schem e. A gain, a win- win for the technical staff and the 
U niv ersity, who can now ( q uite rightly)  dem onstrate the 
technical com petence of their Professional Technicians 
–  v ital in the new H E  env ironm ent. 

H owev er we still need m ore cham pions to represent 
the I ST in other institutions. N ow is the tim e to 
push forward as m ore higher education institutions 
(H EI s) a re getting on b oard with the professional 
registration agenda. Full training and support will b e 
provid ed. The I ST and the technical com m unity need 
N@E> help. Please contact the offi ce at  
e\ÒY[6_ijedb_d[$eh]$ka$

The good news doesn’ t stop there!  Firstly a b ig thank 
you to the Ex ecutiv e Team  and the offi ce staff for 
m any m onths of hard work, dedication :4? their 
free tim e resulting in a further licence from  the 
Science C ouncil to assess and award the status of 
C hartered Scientist (C Sci) . This now enab les the I ST 
to assess and award all lev els of Professional Status: 
R egistered Science Technician ( R SciTech) ;  R egistered 
Scientist ( R Sci) ;  and C hartered Scientist ( C Sci) . 

I n J une we 
had further 
celeb rations at 
the U niv ersity 
of Sheffi eld 
when N atalie 
K ennerley, 
A ssistant 
Technical 
Manager for 

N euroscience in the D epartm ent of Psychology, b ecam e 
the U niv ersity’ s fi rst technician to receiv e the award of 
C Sci b y the I ST. The V ice C hancellor, Professor Sir K eith 
Burnett, said: “ A s a scientist, m uch of m y own career has 
drawn on the professional ex pectation of m y outstanding 
technical colleagues and I  am  personally keenly aware 
of how m uch scientifi c program m es depend on the kind 
of work now endorsed in this way b y the I nstitute of 
Science and Technology” . So isn’ t it tim e we celeb rated 
N@E> achiev em ents!  A pply now for registration. Further 
inform ation is av ailab le at 879@4J84!\@><\EF\

A s you can see, 
U niv ersities hav e b een 
recognising the need to 
celeb rate the key work 
technical staff undertake 
in all areas of teaching 
and research, and the 

contrib ution they m ake. W e also celeb rated with the 
U niv ersity of Sheffi eld in March, when their trainees 
com pleted their two- year training program m e in 
the Faculty of En gineering, and in successfully 
com pleting the I ST endorsed training program m e 
they also achiev ed the award of R egistered 
Science Technician ( R SciTech) . Wh at a start to their 
professional technical careers –  well done!  

Wi th m ore and m ore univ ersities engaging with 
Professional R egistration and supporting away days, 
workshops, and the practicalities of registration, the 
rest of 2014 looks v ery b usy and positiv e indeed. 

So if you want to help or support the technical 
com m unity in any way then please contact 
m e directly at�j$Yhe\j6_ijedb_d[$eh]$ka or call 
UVVWT^Z_V`^)$%"1G\)

Wi th sincere thanks 
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T15160 Mr D  R  D rew  MI ScT

T15161 Ms L  I nuab asi  MI ScT

T15162 Mr G J Str udwick  MI ScT

T15163 Mr A  Mead   MI ScT

T15164 Mr S O Ol adipo MI ScT

T15165 Miss S A she MI ScT

T15166 Miss C  Bradshaw  MI ScT

T15167 Mrs R  A  D aodu  MI ScT

T15168 Ms S Marcus MI ScT

T15169 Mr S P Parkin A ssocI ScT

T15170 Mr S J D orward A ssocI ScT

T15171 Miss O L  Y ork A ssocI ScT

T15172 Mr R  K elly A ssocI ScT

T15173 Mrs D  C  Sutton MI ScT

T15174 Mr A  I  E det  MI ScT

T15175 Mr S R ichards MI ScT

T15176 Mr B S Foakes A ssocI ScT

T15177 Mr M F K aise MI ScT

T15178 Mr M Sm ith A ssocI ScT

T15179 Mrs F O I b ironke MI ScT

T15180 Miss J A  Sm ith MSc MI ScT

T15181 Mr Na z areth  MI ScT

T15182 Mr R  A  A shurst  MI ScT

T15183 Mrs W M  Birtwistle  MI ScT

T15184 Mr T Blake  MI ScT

T15185 Mrs F O Ol aoluwa MI ScT

T15186 Mr T O  Uy igue  MI ScT

T15187 Mr T H ill A ssocI ScT

T15188 D r G D  McA llister  MI ScT

T15189 Mr P O Um ukoro MI ScT

T15190 Mrs A  Balasundaram   MI ScT

T15191 Miss A P A ighob ahi   A ssocI ScT

T15192 Miss S Bradshaw MI ScT

T15193 Mrs Z  Ju ry MI ScT

T15194 Mr A  Patrick MI ScT

T15195 Mr D  B Polataj ko Ju nior

T15196 Miss E B Ok oh MI ScT

T15197 Mrs J  F Moulton MI ScT

T15198 D r S Myers FI ScT

T15199 Mr Blackb ourn MI ScT

T15200 Miss T C houdhury MI ScT

T15201 Miss S L yst MI ScT

T15202 Mr I  K han  MI ScT

T15203 Mr A  C  H  Brook  MI ScT

T15204 Mr A  Ford MI ScT

T15205 Mrs I  M O gb eb or  MI ScT

T15206 Mr D  Stirling  MPhil MI ScT

T15207 Mr O M  Om orogiev a  MI ScT

T15208 Miss M M E dm ondson  MI ScT

T15209 D r O G Sod ipe MI ScT

T15210 Mr C  P H atton  MI ScT

T15211 Mr D  S Od ub iyi MI ScT

T15212 Mr J E Ba rb er  MI ScT

T15213 Mr M A l-z ahrani  MI ScT

T15214 Miss O E diku  MI ScT

T15215 Mrs I  C am pb ell MI ScT

T15216 Mrs S L  Bello  A ssocI ScT

T15217 Mr E I  Od eh MI ScT

T15218 D r F N K autz m an I I I FI ScT

T15219 Mr A  L ee MI ScT

T15220 Mr L  Shunb urne  MI ScT

T15221 Mr O A  A b iola MI ScT

T15222 Mr P F Baker  MI ScT

T15223 Mr S Uta h  MI ScT

T15224 Mrs L  L ab aran  A ssocI ScT

T15225 Miss A  D  Gil day MI ScT

T15226 Miss B R  K wota A ssocI ScT

T15227 Mr K  E A depa A ssocI ScT

T15228 Mr S H unguru MI ScT

T15229 Mr H  B Qu adri MI ScT

T15230 Mrs T D  O A kin- I b itayo MI ScT

T15231 Mrs A  J A sem ota MI ScT

T15232 Miss H  E Nsem oh  A ssocI ScT

T15233 Mrs N P  W om b o  MI ScT

T15234 Mrs P J Sc holes  MI ScT

T15235 Miss A  C  A kuta A ssocI ScT

T15236 Mr K  A  A dleke MI ScT

T15237 Mr L  E K ub iangha  MI ScT

T15238 Mrs H  I gb igb i  A ssocI ScT

T15239 Miss C  Brannigan  MI ScT

T15240 Mrs G O O Eg undey MI ScT

T15241 Mrs I  P Fasipe MI ScT

T15242 Miss J M Tingle MI ScT

T15243 Miss A  Storey MI ScT

T15244 Mr. J O Nw achukwu MI ScT

T15245 Mr J O Om age  A ssocI ScT

T15246 Mr G J P assm ore MI ScT

T15247 Mr J A  Marston  MI ScT

T15248 D r K  Wh itley MI ScT

T15249 Mrs O O Ba b atope  MI ScT

T15250 Mr L  Stanke MI ScT

T15251 Mr M Balm ont  MI ScT

T15252 Mr C  C  Nw ab uez e MI ScT

T15253 Mr L  Jon es MI ScT

T15254 Mr M J Wil d MI ScT

T15255 Mr D  Wil son MI ScT
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T14818 Mr M Z  K han R SciTech

T14816 Mr J H  Powell R SciTech

T14966 Mr A  P H am R SciTech

T14817 Mr P N Trend R SciTech

T14814 Mr F A  Moham m ad R SciTech

T14815 Mr M Jon es R SciTech

T15157 Mrs L  M Gr ady R Sci

T12361 D r D  S G Sa nchez R Sci

T14887 D r L  K ay R Sci

T15138 Ms D  Y ates R SciTech

T14933 Mr J P  R ichards R Sci

T15168 Ms S Marcus R Sci

T14926 Mr P Farran R SciTech

T14934 Mr M L ister R SciTech

T14942 Mrs R  E R ob erts R Sci

T15165 Miss S A she R Sci

T15125 Mr A  K  Millin R Sci

T14953 Mr N J Pr ice R SciTech

T14813 Mr U Y ounis R SciTech

T15163 Mr A  Mead R Sci

T14753 Mr G H owell R Sci

T15201 Miss S L yst R Sci

T15183 Miss W Bir twistle R Sci

T15210 Mr C  H atton R Sci

T15160 Mr D  R  D rew R Sci

T15121 D r L  W oodb ine R Sci

T14896 Mr P Page R Sci

T14957 Ms N J K ennerley C Sci

T14574 D r M E Ja ckson C Sci
)
9%$1,a)T`

>+#2($1$+")L+.5+&(

L+.)4%\ 41.+ <&1"+

T13339 Mr D  Beard MI ScT

T14685 Mrs I  A b ina MI ScT

T14728 Mr B Shuaib u MI ScT

T14731 Miss O Ob arisiagb on MI ScT

T14760 Mr A  P A denuga MI ScT

T14822 Mrs S I  Osa m a A ssocI ScT

T14825 Mr P K  A kpeh A ssocI ScT
)
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T14835 Mr T Madz iva MI ScT and  
H igher D iplom a
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The I nstitute of Science and Technology is pleased 
to announce that it has b een granted a licence 
from  the Science C ouncil to award the status of 
C hartered Scientist to m em b ers who fulfi ll the 
necessary criteria. This follows on from  two years 
of successfully awarding R egistered Scientist 
and R egistered Science Technician to ov er 80 I ST 
m em b ers. C hartered Scientist status is prim arily 
aim ed at those people in science or related roles 
that are working at lev el 7, which is the eq uiva lent 
of Masters lev el for ex am ple. H owev er, it is not 
ab solutely essential that applicants hav e to hav e a 
q ualifi cation at this lev el b ut it is essential that they 
are ab le to clearly dem onstrate and evid ence that 
they are working consistently at this lev el.  

The H igher E ducation Funding C ouncil for En gland 
(H FC E ) h as defi ned the criteria of what it b eliev es 
constitutes work at this lev el and, b ased on these 
criteria, the Qu ality A ssurance A gency for H igher 
E ducation ( Q A A H E) h av e pub lished a fram ework 
ab out lev el 7. This describ es what they consider that 
those people working at this lev el should hav e:

1. A  system atic understanding of knowledge, and 
a critical awareness of current prob lem s and/ or 
new insights, m uch of which is at, or inform ed b y, 
the forefront of their academ ic discipline, fi eld of 
study or area of professional practice 

2. A  com prehensiv e understanding of techniq ues 
applicab le to their own research or  
adv anced scholarship 

3. Or iginality in the application of knowledge, 
together with a practical understanding of how 
estab lished techniq ues of research and enq uiry 
are used to create and interpret knowledge  
in the discipline 

4. C onceptual understanding that enab les them :
 To eva luate critically current research and   

 adva nced scholarship in the discipline
To eva luate m ethodologies and dev elop   

 critiq ues of them  and, where appropriate, 
 to propose new hypotheses.

People working at lev el 7 should also b e ab le to: 

D eal with com plex  issues b oth system atically 
and creativ ely, m ake sound j udgm ents in the 
ab sence of com plete data, and com m unicate 
their conclusions clearly to specialist and  
non- specialist audiences 

D em onstrate self- direction and originality 
in tackling and solv ing prob lem s, and act 
autonom ously in planning and im plem enting 
tasks at a professional or eq uiv alent lev el 

C ontinue to adva nce their knowledge and 
understanding, and to dev elop new skills to a 
high lev el

A nd they will hav e the q ualities and transferab le 
skills necessary for em ploym ent req uiring: 

The ex ercise of initiativ e and personal responsib ility 

D ecision- m aking in com plex  and  
unpredictab le situations 

The independent learning ab ility req uired for 
continuing professional dev elopm ent.

W e are v ery proud that N atalie K ennerley is one of 
our fi rst m em b ers to achiev e C hartered Scientist 
status – she kindly tells us her story is here.
 

My nam e is N atalie 
J ane K ennerley 
and I  hav e b een an 
im m unohistochem istry 
technician at the 
U niv ersity of Sheffi eld 
for ov er 20 years.  
I  started m y career as a 
trainee technician and 

progressed to senior technician b efore b ecom ing 
Technical Manager for the N euroscience section of 
the Psychology D epartm ent.  

<1#2)/01&$+&+")7-#+2$#($)P/7-#Q)$0&%=60)$0+)879
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Sadly ov er the years I  hav e b ecom e aware that 
technicians can b e ov erlooked and underva lued;  
often looked down upon b y academ ic peers –  
ev en when, after 20+ y ears’  ex perience, we m ight 
hav e acq uired m ore knowledge than them  in our 
respectiv e fi eld. H opefully professional accreditation 
will stop this happening and giv e technicians the 
recognition they deserv e.

I t is for this reason that technicians hav e needed 
a professional b ody that recognises this key role 
in research and understands their signifi cant 
contrib ution to the sm ooth running and effi ciency 
of research institutions. O v er the recent years I  
hav e b ecom e inv olv ed with the I nstitute of Science 
& Technology (I ST) a nd the way in which it seeks 
to prom ote m aking a difference for technicians b y 
changing the way technician’ s vie w them selv es and 
how academ ics vie w them , indeed b y givi ng them  
a v oice to b e heard. The I ST provid es a m eans of 
m easuring a skill lev el and rewarding for such, in its 
awards as R egistered Science Technician, R egistered 
Scientist and m ore recently C hartered Scientist. 
H avin g a technician in possession of a docum ent that 
prov es these com petencies is b ecom ing m ore crucial 
in the capture of grant incom e. I ndeed for m any roles 
within science and technology this is also b ecom ing 
an essential req uirem ent of the j ob .

I  hav e m y own personal j ourney with the I ST, which 
b egan when I  b ecam e a Fellow of the I ST in 2013 and 
soon after gained m y R egistered Scientist ( R Sci)  
status. I n m y leadership role I  was looking for an 
award that could dem onstrate m y high lev el of skill 
and com petency. E v eryb ody knows what “ C hartered”  
m eans and m ost people hav e heard of, C hartered 
Surv eyor, C hartered A ccountant, C hartered Physicist, 
C hartered Mathem atician and the high esteem  in 
which these are held. The C hartered Scientist award 
ob tainab le through the I ST intrigued m e.

I  discov ered that C hartered Scientist status giv es a 
high standard of professional accreditation. C Sci is 
eq uiv alent to a Master’ s degree plus at least 4 years 
postdoctoral work. Those indiv iduals working at this 
lev el don’ t always possess such academ ic q ualifi cations 
and this is a fantastic way to dem onstrate this high lev el 
of knowledge and understanding. 

The award also prom otes personal/ professional 
dev elopm ent b y ensuring that the indiv idual refl ects 
on their role and their work. Through continuing 
professional dev elopm ent ( C PD )  candidates are 
req uired to constantly address their personal and 
professional dev elopm ent, which is essential in 
a leadership and senior scientifi c role. C Sci also 
increases em ployab ility with leading players in the 
fi eld of research and teaching, it’ s a statem ent and a 
b enchm ark ab out the high skill lev el attained. 

This ultim ately helps to generate grant incom e capture 
within the institution, which is b ecom ing increasingly 
m ore diffi cult to achiev e. H av ing achiev ed C Sci status 
sets m e apart from  m y com petitors and giv es m e  
the adv antage.

H av ing spent m y whole working life within the 
U niv ersity setting I  feel passionate that the skills we all 
learn and dev elop should b e taught and passed down 
to the nex t generation of aspiring scientists.  
A s such I  am  dev eloping a taught I H C  course –  and 
b eing a C hartered Scientists dem onstrates to potential 
applicants that I  am  good at what I  do. This can only 
hav e a positiv e im pact on recruitm ent and increase 
incom e for the U niv ersity. Being a C harted Scientist 
giv es m e a feeling of b eing part of a wider scientifi c 
com m unity and one that I  can infl uence.  

A pplying for C Sci status activ ely ensures that I  refl ect 
on m y work and teaches m e to b e self critical and 
consider m y work b ased learning, professional activ ity, 
and self- directed learning. I t also giv es m e a sense of 
achiev em ent and som ething to b e proud of, it allows 
m e to put things into perspectiv e and highlights 
areas of m y work where I  need to focus. This in turn 
ensures that I  keep up to date with m y professional 
dev elopm ent, which dem onstrates that I  hav e the 
m otiv ation and determ ination to continue to dev elop 
m yself, and som etim es face q uite diffi cult challenges. 
R efl ection is also b enefi cial for m y em ployer as it 
prom pts m e to consider m y role within m y organisation 
and how I  can affect change in a positiv e way.

I  found the whole process of applying for C Sci a 
v aluab le learning ex perience, it m ade m e think ab out 
why I  do the j ob  I  do and how I  can infl uence those 
around m e, m y organisation, and future scientists.  
To say that I ’ m  ab solutely delighted and thrilled to 
hav e achiev ed C Sci as well as b e the fi rst person 
awarded C Sci b y the I ST would b e an understatem ent.  
I ndeed I  hav e b een shouting this from  the rooftops 
to anyb ody who would listen!  I ’ m  im m ensely proud 
of m yself and ex trem ely grateful to m y institution for 
giv ing m e the freedom  and support to dev elop. 
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The U niv ersity of Sheffi eld’ s Medicine D entistry and 
H ealth ( MD H )  Faculty Managers G roup was praised for 
transform ing the im pact and working ex perience of its 
470 professional staff through outstanding innov ation in 
leadership, culture, com m unications and dev elopm ent.

GR O W , the Faculty’ s professional m entoring schem e, 
has b een taken up b y one-th ird of staff in the Faculty 
and has now b een ex tended across the Un iv ersity. 
The award also recognises a num b er of further 
initiativ es including a greater focus on individ ual 
training needs, uniting strategic ob j ectiv es and 
individ ual staff dev elopm ent.

A ll the shortlisted entrants dem onstrated how they m et 
this challenge and found “ innov ativ e ways to deliv er 
serv ices across structural b oundaries of relev ance to 
students and different groups of staff alike” .

H owev er, the transform ation led b y adm inistrators 
at the U niv ersity of Sheffi eld’ s Faculty of Medicine, 
D entistry and H ealth was “ especially im pressiv e” , 
with “ clear evi dence provi ded of increased fl ex ib ility 
and team  com m itm ent am ong other dev elopm ents” .

A  prim e ex am ple is the faculty’ s professional 
m entoring system , the appropriately titled Gr ow, 
which has now b een rolled out across Sheffi eld.  
I t has generated a 35 per cent increase in the num b er 
of staff deem ed to hav e m ade an “ ex ceptional 
contrib ution”  in appraisals.

The im prov em ents are also evi denced b y 
independent H ay Gr oup O rganisational C lim ate 
Surv eys in 2010 and 2013, which show signifi cant 
departm ental im prov em ent in key areas such as 
fl ex ib ility ( a score of 75 out of 100, up from  42) ,  
team  com m itm ent ( 72, up from  48) , responsib ility  
( 85,  up from  60)  and clarity ( 78,  up from  65) .

Senior m anagem ent noted that faculty incom e had 
increased b y 6 per cent on 2011- 12 despite ov erall 
fi scal challenges, and attrib utes this in part to 
professional serv ices innova tions.
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A pprentices helped b uild Britain’ s fi rst U niv ersities 
and so it could b e argued that they hav e a greater 
history than that of the graduate. The historian A H  
Thom as in 1929 considered that a craftsm an teaching 
a younger m an “ appears so natural that one would b e 
disposed to consider it alm ost as ancient as the crafts 
and trades them selv es.” 1 A  fundam ental principle of 
apprenticeship, condensed in a m odern interpretation 
of an ancient saying attrib uted to C onfucius, states, 
“ Tell m e and I  will forget, show m e and I  will rem em b er, 
b ut let m e do it and I  will understand.” 2 H owev er, despite 
the notion of apprenticeship b eing well estab lished 
within m ost societies, b oth ancient and m odern, 
the sub j ect has a m eagre recorded history and little 
has b een openly pub lished on the m ethodology of 
apprenticeship training. For ex am ple, nearly 60 years 
after the com pletion of D uke U niv ersity, U SA , the 
institution’ s archiv ist com m ented, “ O ffi cial univ ersity 
construction photos concentrate on architectural 
detail instead of the hum an elem ent” 3 and that 
“ The v ery least inform ation is av ailab le on the stone 
carv ers who fashioned the decorativ e sculpture and 
statuary on the cam pus” 4. E v en in the fi eld of academ ic 
teaching, accessib le m aterial on one- to- one teaching 
is sparse and tends to focus on classroom  settings.

Most stakeholders, from  gov ernm ent b odies to 
em ployers, em phasise the b enefi ts of m odern 
apprenticeship schem es using b road strokes.  
I n a response specifi cally concerned with 
apprenticeships, the gov ernm ent stated to the H ouse 
of L ords Select C om m ittee on E conom ic A ffairs 
that, “ U K  productiv ity could im prov e if the pool of 
skilled lab our could b e increased, and the cost to 
the econom y and to society of failure to achiev e this 
would b e high” 5. I ndeed, the spring edition of this 
j ournal m akes the point that “ technical skills are v ital 
to the U K  econom y” 6 and technicians contrib ute to 
this partly through “ knowledge transfer activ ities” 7. 
H owev er, rarely m entioned are the b enefi ts to those 
technicians transferring their knowledge. Training 
apprentices is not j ust an opportunity to dev elop other 
people –  it is also an opportunity to dev elop oneself.

Perhaps som e technicians m ay decline the opportunity 
of superv ising an apprentice b ecause of the 
m isapprehension that it will entail additional work 
with v ery little personal return.  

H owev er, m y ex perience of supervi sing young 
apprentices was worth the effort. The b enefi ts to m e 
included an increase in m y teaching, com m unication 
and leadership skills, an ex pansion of m y network of 
contacts and a b oost to m y knowledge of ava ilab le 
technology.

A  technician apprenticeship schem e currently running 
at the U niv ersity of Sheffi eld, U K , was dev eloped b y 
the univ ersity’ s science departm ents and has b een 
operational since Feb ruary 2013.  
The schem e offered eight young people the opportunity 
to acq uire practical skills, v ocational q ualifi cations and 
to b ecom e useful m em b ers of a technical team . O v er a 
two- year period, apprentices spend tim e in at least four 
of the faculty’ s sev en science departm ents and thus 
they ob tain an im pressiv e b readth of knowledge and 
practical skills. For ex am ple, apprentices can learn how 
to prepare fi rst- year teaching ex perim ents and also 
work with researchers on glob al food security proj ects 
within the m ulti- m illion pound research facilities of the 
A nim al and Plant Sciences departm ent. 
Further activ ities can include stripping down 
m icroscopes, b eing trained in the practical skills of 
glass b lowing, ex tracting >4:e from  z eb ra fi sh and 
using a cryostat to slice anim al b rains. D ay- release 
classes that focus on v ocational q ualifi cations augm ent 
the practical work ex perience. Successful com pletion 
of this process produces a young science technician 
with a solid foundation in the profession.

W hen I  b ecam e a superv isor of apprentices, the schem e 
was already underway. I  was therefore fortunate that 
the m anagem ent m echanism s of the schem e were 
estab lished and scheduled m eetings of superv isors had 
b ecom e routine. Thus, the superv isors could regularly 
refi ne detailed plans. Because of the pooled talent, 
ranging across sev eral departm ents and specialities, 
prob lem s reported b y one superv isor would often lead 
to helpful discussions and solutions. For ex am ple, 
procedures and techniq ues used b y one superv isor 
could b e adapted and used b y other superv isors. The 
m eetings, m ainly used as an inform ation ex change, 
increased m y network of contacts.

I nform ation distrib uted to and b y the superv isors’  group 
was often in electronic form at.  
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I  was therefore introduced to a set of electronic 
collab orativ e tools. For ex am ple, the apprentices are 
req uired to m aintain an electronic logb ook of their 
work. The application chosen for this was “ Peb b lepad” , 
a web - b ased system  incorporating recording and 
editing tools. This “ Personal L earning E nv ironm ent”  is 
used ex tensiv ely within higher education and has b een 
used for research proj ects funded b y J isc, a specialised 
organisation concerned with the im plem entation of 
technology in teaching and research. A pprentices could 
use the application to produce a record of their work in 
the form  of an electronic diary. The electronic diary  
is capab le of accepting digital pictures, including 
 v ideos im ported from  social networking sites.  
I n electronically docum enting an apprentice’ s b ody 
of work, the application can b e b enefi cial in the 
accreditation process to a professional b ody and in the 
continuing professional dev elopm ent ( C PD )  process. 
I m portantly, it also allows superv isors access to inspect 
and com m ent upon apprentices’  input. I  was unaware 
of Peb b lepad b efore I  superv ised apprentices, b ut now I  
hav e it at m y disposal for purposes of m y own choosing.

D espite the network of support and technology 
av ailab le, m uch of a superv isor’ s role inv olv es 
prov iding ‘ on the j ob ’  training. I nitially, tim e m ust b e 
allocated to allow the adeq uate dem onstration and 
understanding of tasks. Tim e m ust also b e allowed to 
ob serv e, assess and, if necessary, help the apprentice 
perform ing the task. These activ ities, which m ay b e 
perceiv ed as tim e- consum ing and unrewarding for 
a superv isor, m ay disincline som e technicians from  
superv ising apprentices. H owev er, when one considers 
that an apprentice spends six  m onths assigned to one 
departm ent, the relativ ely sm all am ount of tim e spent 
ensuring that a routine j ob  is understood and can b e 
well ex ecuted b y the apprentice pays the superv isor 
well. I ndeed, it was m y ob serv ation that as knowledge 
and skill b uilds, a point is reached where m any 
tasks can b e div ided, shared or worked on together. 
Thus, the apprentice not only b ecom es an asset to 
the departm ent, b ut also b ecom es an asset to the 
superv isor in the daily work routine.

My ex perience of the one- to- one teaching of an 
apprentice was that of great fl ex ib ility for b oth 
student and teacher. The work envi ronm ent was 
conduciv e to the identifi cation of specifi c needs 
of the apprentice and so activi ties could b ecom e 
focussed on practicing particular skills or im parting 
req uired knowledge. A  m ore conv ersational tone 
could b e adopted than that of a classroom  teacher, 
collab orativ e working could q uickly b ecom e 
estab lished ( so introducing the b enefi ts of team  
working)  and the apprentice’ s perform ance could b e 
easily assessed.

Being ab le to do a j ob  is not the sam e as b eing ab le to 
ex plain how to do the j ob . A  superv isor m ust b e ab le 
to do b oth. The m atter of how a j ob  is ex ecuted and 
why m ust b e clearly addressed to the initiate. J ust like 
classroom  teaching, one m ust b e prepared to suspend 
a dem onstration to answer q uestions or m ake it clear 
that q uestions will b e answered later. H owev er, one 
m ust also b e prepared to suspend a dem onstration 
b ecause of the interruptions that a norm al work 
env ironm ent readily prov ides. U nlike classroom  
teaching, one m ust often accept these b reaks in the 
intended lesson as a norm al part of work. C ritically, 
so m ust the apprentice, for such things are part of the 
work ex perience. The daily interactions of the work 
place are part of an apprentice’ s education. Sim ilarly, 
b ecause the learning ex perience takes place in a work 
env ironm ent, it does not stop at a specifi ed tim e the 
way a classroom  lesson does. Much of the activ ity is 
dictated b y genuine work req uirem ents and so teaching 
m ethods m ust adapt and fi t the situation. W hat course 
a superv isor takes at any particular tim e is a m atter of 
j udgem ent. “ I f education is to dev elop hum an nature so 
that it m ay attain the ob j ect of it’ s b eing it m ust inv olv e 
the ex ercise of j udgem ent.”  ( K ant) 8

Training an apprentice req uires a com b ination 
of classical pedagogy and m odern didactics and 
the approach req uired can b e q uite distinct from  
“ classroom  learning” . Thus, a superv isor does not 
sim ply teach how to do a task, b ut also introduces 
the apprentice to people who can do the task and so 
the neophyte’ s list of contacts grows. A  superv isor 
does not sim ply ex plain how to use a m achine,  
b ut also ex plains how to refi ll the m achine and 
what to do when the m achine b reaks. A  superv isor 
does not sim ply say when to start working, b ut also 
ex plains what to do when an apprentice cannot 
m ake it into work. I n this way, the apprentice is 
introduced to the adm inistration and operations 
of an organisation. C onseq uently, the apprentice 
ex periences the “ workings”  of a work place. To q uote 
K ant once m ore, “ the difference b etween a priva te 
teacher who m erely instructs, and gov ernor who 
guides and directs his pupil, is that one trains for 
school only, the other for life.” 9
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C om pared to an apprentice, a univ ersity graduate 
has a deeper, though narrower, depth of knowledge. 
The successfully q ualifi ed apprentice b rings a wide 
b readth of knowledge and, signifi cantly, an arsenal 
of instantly useab le work- b ased skills. Because they 
hav e b een im b edded in an organisation for two years, 
apprentices will hav e b uilt a network of contacts and 
b e fam iliar with the organisation of their em ployer. 
Un like a graduate starting a new j ob , the apprentice 
will prob ab ly not hav e to b e told how to sign for and 
collect a parcel, or m any of the other activ ities that 
fall into the category of “ orientation” . W ith a two- year 
practical education within the organisation, a newly 
q ualifi ed apprentice should hit the ground running.

Ov er ten years ago em ployers, educators and the 
gov ernm ent were aware that the U K ’ s com petiv eness 
was adv ersely affected b y an im b alance of skills in 
the workforce. A  2003 gov ernm ent report stated that 
the UK ’ s econom ic productivity  and com petitiv eness 
were b elow those of com petitor nations, partly due to 
em ployers not getting the recruits with the skills they 
wanted.10 The report said that there were “ serious 
gaps in our national skills b ase” 11 and specifi ed 
“ skills at apprenticeship, technician, higher craft and 
associate professional lev el” 12 as areas for concern. 
Four years after the report’ s pub lication, The Q ueen’ s 
speech in 200713 confi rm ed that the Go v ernm ent 
would accelerate apprenticeship legislation with the 
introduction of the A pprenticeships Bill.14

The gov ernm ent has stated that it plans to giv e 
all suitab ly q ualifi ed young people the right to an 
apprenticeship place.15 A ware of the gov ernm ent’ s 
legislation, fi nancial constraints affecting the hiring of 
ex perienced technicians and the decline of technical 
talent due to their aging workforce, m any em ployers 
hav e dev eloped apprenticeship schem es.16 Furtherm ore, 
m any people look upon apprenticeship fav ourab ly.  
O f the 2110 people surv eyed b y a Y ouG ov  poll17 in 2010, 
8 4%  of them  thought that an apprenticeship was a good 
way to sim ultaneously “ earn and learn” . A  sub seq uent 
Y ouG ov  poll18  showed that m any parents, from  all social 
b ackgrounds, activ ely seek an alternativ e to univ ersity 
for their children’ s education, with alm ost half b eing 
positiv e ab out apprenticeships.

There are m any m otiv ations for educators.  
There are nob le reasons concerning ex panding and 
contrib uting to knowledge. O ther, m ore prosaic 
reasons inv olv e league tab les and gov ernm ent 
targets. The gov ernm ent prov ides incentiv es for 
organisations to adopt apprenticeship schem es 
and the num b ers of apprentices in the U K  are likely  
to rise, regardless of troub lesom e red tape19.  
My ex perience was that worthwhile work could b e 
produced from  apprentices under m y instruction that 
appeared to produce a sense of achiev em ent from  
those inv olv ed.  

H owev er, through the whole process, and nev er far from  
conscious thought, was the m essage often displayed 
on the b ack of driv ing instructors’  cars, “ H av e patience, 
you were once a learner” .

To m ake any schem e successful req uires m ore than 
gov ernm ent legislation. I t also req uires the co-
operation and com m itm ent of those inv olv ed. Because 
any structured learning ex perience is a two- way 
process, com m itm ent is req uired from  the apprentices 
and the technicians assigned the task of im parting 
their knowledge. H av ing superv ised apprentices, it is 
gratifying to know that the b enefi ts can fl ow b oth ways.
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Gr eg is a C ontrolled En v ironm ent Technician in the 
D epartm ent of A nim al and Plant Sciences at The 
U niv ersity of Sheffi eld. H e works in the Sir D av id 
R ead C ontrolled En vi ronm ent Facility which is the 
culm ination of a £10 .4 m illion inv estm ent b y the J oint 
I nfrastructure fund and represents a world- leading 
clim ate controlled plant growth facility. Thirty- two 
indiv idual units are independently ab le to sim ulate 
the m aj ority of terrestrial envi ronm ents from  tropical 
to the Polar R egions as well as past and future glob al 
atm ospheric envi ronm ents including eleva ted and 
sub - am b ient C O 2. These rev olutionary facilities 
provi de the b asis for Sheffi eld’ s ground- b reaking 
contrib utions to W orld food security research.
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( E dward G urr to his cousin A lb ert G eorge G urr in a letter, undated b ut prob ab ly som etim e b etween 1957 and 1963)
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The dem ands of war ex tend far b eyond the production 
of arm am ents and the m eans to deploy them .  
Britain soon found this out when the fl ow of scientifi c 
supplies from  G erm any ceased at the b eginning of 
hostilities in 1914. O ne of the m any areas affected 
b y the shortages concerned the use of stains for 
histological work. I nto the b reach, so to speak, stepped 
G eorge G urr b y dev eloping replacem ents in a cellar on 
N ew K ing’ s R oad, L ondon. H e later b oasted that his 
L eishm an and G iem sa stains were the fi rst produced 
b y any British m anufacturer to giv e satisfactory results.

G eorge b rought his b rother E dward into the b usiness.1 
Six teen years younger, E dward had ideas of his 
own and ev entually a split resulted in the b rothers 
trading separately, b ut courting the sam e custom ers. 
Those loyal to Geor ge m aintained that E dward’ s 
v ersions of “ Gu rr”  products were inferior, ev en if their 
higher prices suggested otherwise. I n response to 
this turn of ev ents Ge orge added the wording “ N o 
connex ion with any other fi rm  of sim ilar nam e”  to his 
adv ertisem ents. I t m ust hav e b een a source of great 
annoyance when he saw E dward’ s adv erts appearing 
side b y side with his own in the technical press.

Both b rothers achiev ed a high standing in the 
profession. Both were adm itted as Fellows of the 
R oyal I nstitute of C hem istry. G eorge b ecam e president 
of the British A ssociation of C hem ists, and E dward a 
well- known author in his fi eld. I ndeed, one of E dward’ s 
b ooks receiv ed the endorsem ent of Sir H oward Florey, 
a signifi cant fi gure in the story of penicillin. 

The nam e of Gu rr went on to reach a lev el of such 
world- wide renown that the b rand has b een 
continued to the present day, long after the dem ise 
of the original com panies. L ikewise with Ge orge’ s 
onetim e em ployee, R aym ond A  L am b , whose nam e 
is still linked to anatom ical pathology products 
ava ilab le from  Fisher Scientifi c.
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For m any of us the use of a m icroscope and the stained 
slide are inseparab le;  from  which one m ight hav e 
assum ed, incorrectly, that the two dev eloped at the 
sam e tim e. The indigo dye, from  the I ndigofera plant, 
was used b y the ancient E gyptians for colouring cloth 
and possib ly in paints.  I nterestingly, the A rab ic word 
for indigo is annil hence the nam ing of the synthetic 
aniline dyes in the 19th century. D yes used in Britain 
included woad from  the plant 8(1$#()$#2-$%&#1 that the 
A ncient Britons used on their skin to appear m ore 
fearsom e. I t is said that R ob in H ood and his m en used 
the <+2#($1)$#2-$%&#1)plant to produce L incoln green 
colour for their clothing. O ther early dyes include: 
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The m icroscope has b een around since the 17th century. 
I n the early years it was used to v iew solid ob j ects such 
as insects and m inerals. H istological staining was 
rare prior to the 18 50s. R ob ert H ooke m ay hav e b een 
the fi rst to describ e the m icroscopic appearance of a 
stained ob j ect when he ex am ined dyed hair and wool. 
H owev er, A ntonie v an L eeuwenhoek, who dev eloped 
the fi rst com m ercial m icroscope, is credited with using 
saffron, to show contrasting m uscle fi b res circa 1714-
1719. Sir J ohn H ill in 1770 stained wood fi b res using 
carm ine ( cochineal) . The use of glass slides did not 
b ecom e com m on until the m iddle of the 19th century 
som e 200 years after the inv ention of the m icroscope. 
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The univ ersal “ 3 x  1 inch”  slide did not b ecom e 
standard until after ab out 18 8 0. Before this tim e other 
m edia, such as thin sliv ers of iv ory, were used. The real 
adv ancem ent in tissue staining did not take place until 
fi x ation had b een understood in the early 19th century. 
Before the 18 50s only naturally occurring dyes were 
used, such as haem atox ylin and carm ine. J oseph v on 
G erlach used carm ine on b rain tissue and reported 
that it stained the nucleus and not the cytoplasm  or 
intercellular sub stance.

H aem atox ylin was fi rst discov ered b y the Spanish 
in Y ucatá n, C entral A m erica, in 1502 and was used 
for dying fab ric. H aem atox ylin is ex tracted from  
>W[cWjenobed�YWcf[Y^_Wdkc and is now ex ported 
from  the W est I ndies. The am ount used in histology is 
v ery sm all in q uantity and it is said that in the 1970s a 
ship carrying the total supply for E urope sank2 and this 
v ery com m on dye was going to b ecom e im possib le to 
b uy. D uring this tim e D erek Sayers ex perim ented with 
the use of b lackb erries and Berb eris b erries which 
b ecom e a sim ilar colour to haem atox ylin preparations 
when ripened ( unpub lished work) . Making up b erry 
preparations using E rhlich’ s or C ole’ s haem atox ylin 
form ulae produces v ery sim ilar nuclear results.  
A s the dem ise of haem atox ylin nev er m aterialised  
this interesting result was nev er used routinely.  
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Perhaps the m ost signifi cant ev ent in the history of 
staining was in 18 56 when H enry Perkin discov ered how 
to prepare synthetic dyes.3 The m anufacture of these 
dyestuffs for the clothing, print and paint industries 
m ade the use of natural dyes, which is m any cases were 
less perm anent, v irtually ob solete. I t was not until the 
18 60s that people like F.W .B. Benke and J oseph J anav ier 
W oodward in the U SA  b egan using these synthetic 
aniline dyes for staining tissue. The Swiss chem ist 
Freidrich Miescher in 18 69 used aniline dyes to ex am ine 
the cell nuclei and in 18 75 C arl W eigert, cousin to Paul 
E hrlich of haem atox ylin fam e, dem onstrated the use of 
m ethyl v iolet, a fuchsine deriv ativ e, for staining b acteria 
as opposed to tissue. The fi rst use of haem atox ylin with 
eosin, i.e. the use of an acidic dye and a b asic dye as a 
standard m orphological staining m ethod for tissues, 
has b een credited to R enaut in 18 76 and Busch in 
18 76- 8 .  R enaut certainly fi rst used the haem atox ylin/
glycerine techniq ue b ut it was prob ab ly Busch in 18 77 
who used the m ethod for dem onstrating ossifi cation.4
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Before Wil liam  H enry Perkin, at the age of 18,  
discov ered the aniline dye he had b een studying 
chem istry in L ondon under Professor A ugust Wi lhelm  
H ofm ann.5  Wh en he discov ered this purple dye, 
which he called “ Mauv eine”  or “ Mauv e” , he took a 
sam ple to his tutor and asked whether he should go 
ahead and m arket it. H e was advise d b y H ofm ann 
to proceed with his academ ic studies and not get 
inv olv ed in the com m ercial world. 

H e did not follow this adv ice;  in fact not long after Perkin 
opened his successful factory in G reenford, Middlesex , 
H ofm ann left E ngland to take up a chair in chem istry at 
Berlin and help prom ote the G erm an dyestuff industry. 
A part from  his academ ic work on organic reactions, 
H ofm ann discov ered and patented a num b er of dyes.

By the 18 70s Perkin realised that his site in G reenford 
and his production of the new aliz arin dyes could not 
com pete with the G erm ans. There were a num b er 
of factors inv olv ed such as pollution issues caused 
b y a lack of drainage, and the shortage of space 
for necessary ex pansion. R ather than undertake a 
wholesale rem ov al to a new location, Perkin negotiated 
a sale of the b usiness to Brooke, Sim pson &  Spiller 
in 18 73. A fter two years of operation, during which 
tim e there were unhappy ex changes b etween Perkin 
and the new owners ( b ut that’ s another story) , the 
G reenford works was sold on again to Burt, Boulton 
&  H eywood. O ther British fi rm s started production 
b ut G erm any surged ahead to b ecom e the m ain 
supplier of dyes. The rem nants of Perkin’ s original 
v enture ev entually ended up under I m perial C hem ical 
I ndustries ( I C I )  v ia the British A liz arin C om pany. 
W hat little rem ained of I C I  after v arious div estm ents 
was fi nally taken ov er b y A kz o N ob el on 2 J anuary 2008 .

I n 18 8 0 D r G . G rü b ler started a C om pany in L eipz ig, 
G erm any to supply the needs of b iologists. H e soon 
dev eloped a reputation for ex cellence. I t m ust b e 
rem em b ered that whereas the clothing, print and paint 
industries use dyes b y the “ sack full”  daily, histologists 
only use a thim b leful perhaps m onthly of any particular 
stain. H ence to m ake dyes for b iologists is not cost 
effectiv e. U sually what happened was that histology 
stain suppliers would b uy, histologically speaking, 
a large am ount ( perhaps a sack full)  that would last 
for m ayb e 10 years or m ore. Therefore the supplier, 
for ex am ple G rü b ler, G . T. G urr, E . G urr or R aym ond 
A . L am b , could guarantee that the dye supplied was 
the sam e as the prev ious order as it prob ab ly cam e 
from  the sam e b atch ( sack) . H istologists often would 
stipulate the nam e of the supplier as they were  
sure that particular source of the dye would work.  
G enerally the suppliers did not purify the dyes they 
prov ided. A lcian b lue for ex am ple contained a 50%  
acid im purity. Purifying the dye did not im prov e its 
perform ance. I n fact a b uffer had to b e added to stop 
it precipitating!  Suppliers would generally rely on 
the histologist to report in the fi rst place ab out the 
suitab ility of the dye. 

Gr ü b ler was the m ain supplier until in 1896 another 
Ger m an C om pany was form ed b y D r H ollb orn.  
The two C om panies successfully m arketed m ost of 
the world’ s histological dyes. C hrom a Ge sellschlaft-
Schm id Gm b H  b ecam e the successor of the G rü b ler 
C om pany. D uring the First W orld W ar in 1914 b uying 
from  Ger m any was stopped, so British and A m erican 
C om panies stepped in to fi ll the gap. 
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The G urr 
catalogues 
( E dward G urr 
L td 1961, G eorge 
T. G urr L td 1962)  
are interesting 
to com pare. 
W hereas the 
section on dry 
stains in the 
G TG  catalogue 
giv es the 
internationally 

recognisab le C olour I ndex  num b ers, introduced b y the 
Society of D yers and C olourists in a pub lication of 1922, 
E dward G urr lists only his own “ Michrom e num b ers” . 
Thus, for ex am ple, C ongo red is Michcrom e num b er 
400, and under the C olour I ndex  it is 370 ( 1st edition) . 

Som e histologists were conv inced that E dward G urr 
renam ed or m ix ed dyes and sold them  at infl ated 
prices ( for typical prices in the early 1960s see the 
com parison chart in the appendix ) . R hodanile b lue was 
an E dward G urr product that according to his patent 
of 1967 was a com pound dye form ed b y the reaction 
of rhodam ine B with N ile b lue.6 H owev er, in action it 
appeared to b e j ust a m ix ture of the two com ponents.7  

The ex perience of D r D onald Montem urro as a young 
research worker illustrates the prob lem s that could 
arise in achiev ing consistent results from  a giv en stain.

?cW][i�Yekhj[io�e\�H[X[YYW�Fehj[h

7Zl[hj_i[c[dj�Z_ifbWo_d]�j^[�jhWZ[�dWc[�
Ç=khhÊiÈ�h[]_ij[h[Z�_d�'/+&��@ekhdWb�e\�
IY_[dY[�J[Y^debe]o"�7fh_b#@kd[�'/,+�

I&%.)V`bY)$%)V`ZU)8)*1()1);%($"%-$%&1,)C+,,%*)%C)

$0+)i&#$#(0)!.;#&+)/12-+&)/1.;1#62)($="G#26)1$)

$0+)/0+($+&)i+1$$G)82($#$=$+O)>%G1,)/12-+&)K%(;#$1,O)

J%2"%2O)!26,12"\)8)*1()1$)$01$)$#.+)#2$+&+($+")

#2)$0+)C=2-$#%2()%C)$0+);#$=#$1&G)6,12")12")$0+)

0G;%$01,1.=()"#&+-$,G)15%3+\)

8)*1()($1#2#26);#$=#$1&G)6,12"()*#$0)1)31&#+$G)%C)

($1#2()$%)#"+2$#CG)$0+).12G);#$=#$1&G)-+,,)$G;+()

12")$0+)0%&.%2+()$0+G);&%"=-+"\)@2+)(=-0)($1#2)

*1()P#C).+.%&G)(+&3+().+Q)12#,#2+)5,=+)*0#-0)

($1#2+")(+,+-$#3+,G)$0%(+)-+,,()&+(;%2(#5,+)C%&)$0+)

;&%"=-$#%2)%C)<&%*$0)0%&.%2+\)4%$)1,,)51$-0+()%C)

$0+)($1#2)*%&A+"O)12")8)01")$%)6%)$%)$0+)<=&&)C1-$%&G)

j<+%&6+)9\)<=&&)J$"kO)*0#-0)8)5+,#+3+)*1()#2)I=,01.)%&)

R=$2+GO)$%)%5$1#2)(+3+&1,)51$-0+()+1-0)*#$0)"#CC+&+2$)

XWjY^�dkcX[hi�je�ÒdWbbo�ÒdZ�W�XWjY^�j^Wj�meha[Z$�

Æ?�j^Wda�Wbb�_d�j^[�e\ÒY[�\eh�j^[_h�][d[hWb�Yekhj[io�
12")A#2"2+((O)12")1(A)$0+.)$%)C%&6#3+)12")C%&6+$)
co�i^ehjYec_d]i�jemWhZi�j^[cÇ$

There were also grounds for suspecting that E dward 
diluted his im m ersion oil with x ylol, j udging b y reports 
of dam age to ob j ectiv e lenses on m icroscopes. 
Particularly affected were the ob j ectiv es on W atson 
m icroscopes, which could not b e repaired. 8

A nother prob lem  facing histologists, although they are 
often not aware of it, is that com m ercial suppliers will 
cease m anufacturing dyes if the colour has b ecom e 
unpopular or if a b etter process to produce a sim ilar 
colour can b e found. The m odifi ed or replacem ent dye 
will prob ab ly produce com pletely different results 
histologically.  Suppliers like G rü b ler etc, would keep a 
“ close eye”  on this and if a dye was going to b e or had 
b een discontinued they would then b uy up unused 
stocks from  fi rm s in the clothing, paint and print 
trades. D erek Sayers contacted R aym ond L am b  when 
he heard that alcian b lue was to b e discontinued, only 
to b e assured that enough dye had b een b ought up to 
m aintain supplies to histologists for the nex t 20 years!

:)$&16+"G)#2)$0+)<=&&)C1.#,G
The b rothers’  grandfather was one of m any G urrs to 
b e called G eorge. A  newlywed of little m ore than three 
weeks, he departed from  Plym outh on a v oyage to 
A ustralia, accom panied b y his wife Mary A nn. 
They arriv ed in Melb ourne on 6th March 18 60 after 
nearly three m onths at sea. Perhaps the hope of a  
b etter life in A ustralia didn’ t liv e up to ex pectations.  
W hatev er the reason, it was ev entually hom eward b ound 
for the G urrs;  b ut b efore returning to E ngland, Mary A nn 
gav e b irth to A nnie C ollins G urr ( 25 March 18 61) , W illiam  
Stanton C ollins G urr ( 27 J anuary 18 63)  and Thom as 
Blown C ollins G urr ( 20 A ugust 18 64) . W illiam  would 
b ecom e the father of our G eorge and E dward.

G randfather G eorge, whose profession was listed as a 
cashier while in A ustralia, took on the running of The 
E lephants H ead pub lic house at H ook G reen, not far 
from  L am b erhurst, afterwards fi nding work as an offi ce 
clerk. A t the b eginning of 18 76 the fam ily m ov ed to 
L eicester and som etim e around 18 92 G eorge secured a 
position with accountants Steeds &  W right, b ecom ing 
head clerk. By this tim e, m any of the children had 
either died or left hom e. Mary A nn and daughter A nnie 
b oth b ecam e inv alids, a fi nancial b urden that G eorge 
found increasingly onerous. Profound depression set in 
and he ended his life b y hanging him self in the toilets 
at the local C onserv ativ e club . There m ust hav e b een 
som e indecision ab out the ex act m eans of suicide 
since his pocket contained a b ottle lab elled poison. 
A lso found was a sad note that ended: 
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K ings R oad, where he adv ertised him self as a technical 
chem ist. I n the early 1920s he m ov ed ab out half a m ile 
further down N ew K ings R oad to num b er 136. O v er the 
years adj acent b uildings were added until he occupied 
138 , 140, 142 ,144 and the rear of 136.

A n ideal 
proj ect for 
scientifi cally-
m inded 
hob b yists in the 
1920s was the 
construction 
of crystal radio 
sets. G ood 
results could 
b e ob tained 
with little m ore 

than headphones, a tuning coil, an aerial and a crystal, 
without the need of any ex tra power source. R adios 
were known as “ wireless listening- in sets”  when G eorge 
G urr started to acq uire an interest. The crystal detector 
worked in conj unction with a fi ne pointed wire ( the so-
called “ cat’ s whisker” ) , acting as a sem iconductor diode. 
The crystal was often a piece of galena ( a m ineral form  
of lead sulphide)  or pyrite ( m ineral form  of FeS2) . G eorge 
found that if he crushed a suitab le crystalline m aterial 
and form ed it in a press, the resulting tab let perform ed 
well in a radio. The Dejj_d]^Wc�;l[d_d]�Feij of 6 O ctob er 
1923 reported G eorge as saying: “ The v irtues of the 
tab let are that it is sim ple to m ount, cheaper to produce, 
giv es com plete contact, and can b e replaced in ex actly 
the sam e siz e.”  The report also refers to the idea as “ j ust 
patented” . H owev er, no record of this has b een found.

O ne thing that G eorge G urr defi nitely did seek a 
patent for is a trouser press. I n 1925 he m ade an 
application for “ I m prov em ents in and relating to 
presses and stretchers for trousers, ties and other 
wearing apparel” . The dev ice consisted of a wooden 
tub e split in two, the two halv es b eing m ov eab le in the 
radial direction using a screw m echanism . The item  of 
clothing was wrapped around the tub e and the tub e 
halv es forced apart to giv e the pressing/ stretching 
action. G eorge m ust hav e had second thoughts as 
the patent was not granted b ecause he didn’ t pay the 
sealing fee req uired b y the Patent O ffi ce.
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Wil liam  Stanton C ollins Gu rr earned a liv ing from  
his occupation as a shoe clicker. This was a skilled 
j ob  cutting out shapes from  a leather sheet for the 
m anufacture of b oots and shoes. The sound m ade 
during this operation gav e rise to the term  “ clicking” . 
H is wife V ioletta ran a b usiness selling b oots 
(p erhaps the fruits of Wil liam ’ s lab ours)  and hosiery. 
A ll their children were b orn in L eicester: Geo rge early 
in 1889 a nd E dward on 3 O ctob er 1905.

The 1911 census lists the dependents of W illiam  and 
V ioletta: daughters A nnie, C onnie ( K atie C onstance) , 
N ellie ( actually R osie Mary) , and V iolet;  sons G eorge, 
W illiam  and E dward. A lso recorded is A nnie’ s illegitim ate 
daughter, E dna. The profession of 22- year- old G eorge 
is giv en as warehousem an for a wholesale chem ist, 
presum ab ly at a location not far from  the house in 
U pper K ent R oad, L eicester. E dward was then aged fi v e.

E dward b egan his professional life (p rob ab ly as a 
lab oratory assistant) a t H opkin & W illiam s L td,  
a chem ical m anufacturer founded in 1850 . This was 
in the early 1920s, b efore H opkin &  Wil liam s b ecam e 
a sub sidiary of the m aj or lab oratory supply house 
Baird & Tatlock ( L ondon)  L td.9 A t the tim e, H  & W 
had offi ces on C ross Street, L ondon E C 1 and the 
L av ender Mount W orks at I lford. Both of the Gu rr 
b usinesses would later com e under the direction  
of this fi rm  as part of the Baird & Tatlock group.

I n 1930, E dward m arried Florence Phob e G runer and 
she would later j oin her husb and’ s new enterprise as a 
director. A lthough E dward wrote in the introduction to 
one of his b ooks “ I  wish to ex press m y thanks to Mrs. 
F. P. G urr, BSc” , around the house he called her “ Bab s” .

G eorge m arried later than his b rother, in 1934 to W inifred 
Muriel N ash and they went to liv e in N ew Malden, only 
a short train j ourney away from  L ondon. I f G eorge was 
a golf fanatic, he would hav e b een in sev enth heav en. 
W ithin walking distance were three golf club s:  
the Malden, C oom b e W ood and C oom b e H ill courses.10
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(Geor ge T. Gu rr, in Biological Staining Methods,  
6th E dition, 1957)
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G eorge’ s sales literature always claim ed that his 
b usiness had b een founded in 1915 and that its fi rst 
specialised lab oratory opened in 1919. H ow he m ade 
the leap from  a warehousem an in L eicester to a 
b iological stain specialist in L ondon still needs to b e 
estab lished. I ndications are that his fi rst form ulations 
were prepared in v ery sm all prem ises at 121A  N ew 
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I n 1940 Geo rge supported E dward’ s application  
to b ecom e a fellow of the C hem ical Society.  
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The following year Geor ge b ecam e a Fellow of the 
R oyal I nstitute of Gr eat Britain and I reland and in 
1945 receiv ed the H inchley Medal, awarded b y the 
British A ssociation of C hem ists (B A C ) .

On  24 Feb  1955 nearly 500 people attended an 
ex hib ition of lab oratory apparatus organised b y the 
BA C  and held at the C ollege of Technology, L iv erpool, 
The weather conditions were reported as appalling, 
with the unwelcom e disruption of a local railway 
strike. R ecently elected as President of the BA C , 
Geor ge T. Gu rr gav e an address praising the efforts 
m ade to organise “ provi ncial ex hib itions”  and the 
va lue to local industry. The L iv erpool section of the 
BA C  was activ e in running trade ex hib itions, generally 
hosted at univ ersities or colleges.

A t the end of 1955 G eorge presided ov er a BA C  m eeting 
at N ew Brighton where it was suggested that special 
pub licity m ight b e giv en to the national shortage 
of chem ists. The proposal did not receiv e enough 
support b ecause: “ ... as a trade union its [ the BA C ]  duty 
lies in the interests of its m em b ers, which m ight b e 
threatened if supply should one day ex ceed dem and.” 11 

Geor ge T. Gu rr L td acted as the UK  agent for an 
A m erican m anufacturer called The Sigm a C hem ical 
C om pany, St. L ouis, suppliers of organic com pounds 
for research and testing in b iological lab oratories. 
The range included (a nd still does) a m ino acids, 
enz ym es, nucleotides and histochem icals. 

Managing the day- to- day running of G urrs was N orm an 
A rthur V irgo who left when Sigm a decided to set up 
an operation in ab out 1963 to look after U K  sales. 
N orm an b ecam e a director of Sigm a L ondon C hem ical 
C om pany and a driv ing force b ehind its success. 

The Sigm a L ondon b iochem ical and organic com pounds 
catalogue of 1967 m akes the startling claim :

A fter N orm an left to spend the rest of his working life 
( and som e of his holidays)  with Sigm a, the m anagem ent 
of G urrs fell to R aym ond A . L am b . R aym ond had worked 
as a lab oratory technician at E dgware G eneral H ospital 
j oining G eorge as a m edical representativ e in the 1950s. 
H is role as m anager lasted only a few years. I n 1964 
R aym ond left to set up a v enture dealing in histological 
products, in partnership with his wife Pauline. I t was 
initially operated on a sm all scale and for som e tim e they 
were ab le to work from  hom e.  There, they dev eloped 
an innov ativ e em b edding wax  supplied in pellet form .  
R aym ond’ s daughter Sarah says:
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Nor m an Vir go ev en invit ed phone calls to his hom e 
during holidays and at night. Service in deed!

A  few years later they were in a position to take on 
prem ises, m ovi ng to 12 The V iaduct, off Ea ling R oad, 
A lperton. The b uilding was actually under the vi aduct 
arches, near to A lperton Station and a ten m inute 
stroll along Ea ling R oad from  Gr iffi n & Geo rge’ s H Q  
and m ain distrib ution centre for lab oratory supplies. 
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A s tim e went b y, and the product range ex panded b y 
the addition of factored and m anufactured item s, 
successiv ely larger prem ises were needed.

The R aym ond A . 
L am b  catalogue 
of J uly 1968  
caused ructions. 
Som eone at 
G eorge T. G urr 
L td, b y then 
part of the 
D erb yshire 
Stone group, 
soon spotted that som e of the artwork was v ery sim ilar 
to that used b y G urrs. A n inj unction for infringem ent of 
copyright followed, forcing R ay to recall the catalogues 
already sent out. A  new v ersion was duly prepared and 
distrib uted to custom ers.

R aym ond L am b  died in 198 8 , leav ing his wife and 
daughter to run the b usiness. A fter sev eral changes of  
address the fi rm  m ade its fi nal m ov e to E astb ourne 
in 1999 where Sarah L am b  H ughes and Tom  H ughes 
continued until 2008 . The com pany was then sold 
to Therm o Shandon L td, part of the Therm o Fisher 
Scientifi c group. W ith m em b ers of the R aym ond A . 
L am b  staff, Tom  went on to form  Pyram id I nnov ations 
L td, offering a range of stains and eq uipm ent.

E lectrotherm al E ngineering L td supplied G eorge T. G urr 
L td with histology b aths and accessories. Stan Miller, 
who worked as a sales representativ e for E lectrotherm al 
in the 1960s, m ade v isits that spanned the tim e ov er 
which R aym ond L am b  replaced N orm an V irgo and a 
Mr A . W . Barrell succeeded V irgo. Stan also called on 
R aym ond A . L am b  L td after they m ov ed to Sunb eam  
R oad, Park R oyal, in L ondon. 

A . G allenkam p &  C o L td was another prov ider of 
apparatus to G urrs. D oug C utts worked in sales at 
G allenkam p and says:

Since b oth fi rm s 
traded as Baird & 
Tatlock initially, 
som e custom ers 
were inevi tab ly 
confused. This led 
BTL  to state “ N o 
connection with 
any other fi rm ”  in 
adv ertisem ents, 
again a sim ilar 
situation to 
Geo rge & E dward’ s. The prob lem  resolv ed itself when 
the “ Scottish”  Baird & Tatlock changed nam e to 
Gr iffi n & Tatlock L td.12

BTL  had b een ex panding steadily b y acq uiring  
H opkin & Wi lliam s ( in 1929) , R ev ector D ye C om pany 
( 1930)  and W . B. N icholson ( Scientifi c I nstrum ents)  
( 1943) . D erb yshire Stone, a group with interests in 
q uarrying, decided to m ov e into lab oratory supply b y 
adding BTL  to its portfolio. This was further b olstered 
in the U K  b y purchasing C . F. Palm er ( L ondon)  L td, a 
well- known nam e in physiological apparatus, in 1964. 

1966 saw b oth the death of Geo rge Thom as Gu rr and 
the sale of his b usiness. D erb yshire Stone reported 
that the group had paid £133, 625, a part of which 
cov ered the purchase of Swansea b ased lab oratory 
furnishers T. D ryden L td. 
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Shortly after G eorge T. G urr L td j oined the Baird &  
Tatlock div ision, stain m anufacturing facilities and a 
new hom e were set up at C arlisle R oad, C olindale, in 
the N W 9 district of L ondon. The 9^[c_ij���:hk]]_ij�
of 3 Feb ruary 1968  reported on the m ov e, although a 
new m anager, R eginald E dward Silv erton, had b een 
appointed and was already in place at C olindale 
b y early 1967. R . E . Silv erton had left his prev ious 
em ploym ent at the Pneum oconiosis R esearch U nit, 
L landough H ospital, Penarth, South W ales at the 
b eginning of that year. A  Fellow of the I nstitute of 
Medical L ab oratory Technology,13 he had a num b er of 
pub lications to his credit. C o- authored with Francis 
J oseph Baker and E v eline D . L uckcock, 7d�?djheZkYj_ed�
je�C[Z_YWb�BWXehWjeho�J[Y^debe]o cam e out in 1955 
and had reached the 4th edition b y 1966. I t went on 
to reach the 7th edition in 1998  under the title 8Wa[h�
WdZ�I_bl[hjedÊi�?djheZkYj_ed�je�C[Z_YWb�BWXehWjeho�
J[Y^debe]o. Second- hand copies are currently b eing 
offered for around £ 150 -  £ 250 on the I nternet!   

Geo rge T. Gu rr L td had little tim e to settle in b efore 
another shuffl e occurred. I n 1968 D erb yshire Stone 
j oined forces with Tarm ac and W illiam  Briggs to form  
Tarm ac D erb y and the following year sold the Baird 
& Tatlock divi sion to A m erican pharm aceutical giant 
G.  D . Searle & C o. Gu rrs now m ov ed to the H Q  of the 
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Baird & Tatlock ( L ondon)  L td started as a partnership 
b etween H ugh H arper Baird and Joh n Tatlock in 
1881 a t Sauchiehall Street, Gl asgow. L ike the Gu rr 
b rothers, the two parted com pany. H ugh Baird m ov ed 
south to form  what would b ecom e Baird & Tatlock 
(L ondon) L td ( com m only referred to as BTL )  and J ohn 
Tatlock stayed in Scotland. 



A t som e point 
in the 1950s, 
E dward 
b egan a close 
association with 
I rish professor 
of anatom y 
Michael A loysius 
MacC onaill, 
collab orating 
on sub j ects of 
m utual interest. 
I n a j oint paper 
for the R oyal 
Microscopical  
Society, E dward 
is describ ed 
as “ H onorary 
R esearch 
A ssistant 
in A natom y, 

U niv ersity C ollege C ork” . The paper introduces what 
the authors call falgic acids.16 H istologists already used 
com pound dyes for certain applications, form ed b y the 
com b ination of a b asic dye with an acid dye, whereas 
the falgic acids were prepared from  two acid dyes.

division  at C hadwell H eath, in E ssex , where it cam e 
under H opkin & Wil liam s. C . F. Palm er ( L ondon)  L td, 
still an independent sub sidiary of the BTL  group, 
m ov ed into the C arlisle R oad prem ises at C olindale. 
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Following 
E dward’ s 
decision to b e 
his own b oss 
he estab lished 
a b ase of 
operations at 
108 W aterford 
R oad, W alham  
Gr een, less 
than a m ile 
further up Ne w 
K ings R oad 
from  Geor ge’ s 
place. This 
m ust hav e 
happened b y 
1947 since 

adv ertisem ents started to appear in such j ournals 
as FWhWi_jebe]o (Ju ly 1947) . E dward used the b rand 
nam e Michrom e, which he registered as a trade 
nam e with the US P atent Offi ce. H e also nam ed his 
prem ises the “ Michrom e L ab oratories” . L ater in 1947 
E dward Gu rr L td was incorporated.

E dward’ s Michrom e b iological stains gained sales 
rapidly enough to warrant a m ov e to b igger prem ises 
and towards the end of 1950 E dward Gu rr L td advise d 
custom ers that additional and larger prem ises had 
b een acq uired at 42 Up per R ichm ond R oad W est, 
Ea st Sheen, L ondon SW14.  The new address was 
effectiv e from  1 Ja nuary 1951. 

L .G.  E . Bell revie wed)E dward’ s�C[j^eZi�e\�7dWboj_YWb�
>_ijebe]o�WdZ�>_ijeY^[c_ijho�for the�@ekhdWb�e\�j^[�
HeoWb�?dij_jkj[�e\�9^[c_ijho in 1959, taking ex ception 
to the use of the word “ histochem ical”  in the b ook. 
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A nd went on to carp:
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H owev er, E dward did receiv e praise from  no less a 
fi gure than Sir H oward Florey15 in a foreword to his 
IjW_d_d]"�FhWYj_YWb���J^[eh[j_YWb�( 1962) :
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E dward went on to com plete a PhD  at Un iv ersity 
C ollege C ork, awarded on 16 Ja nuary 1962 after 
presentation of a thesis entitled “ The structure and 
interactions of certain histological dyes and their use 
with form alin fi x ed preparations” . 
H e sub seq uently gav e the C ollege an endowm ent 
to m ake an annual award for m edical and dental 
students showing high m erit in the histology section 
of the ex am inations. The fi rst E dward G urr Priz e was 
awarded in 198 6 and has continued to the present day.

W hile G eorge concentrated on 
rev ising his m odest 8_ebe]_YWb�
IjW_d_d]�C[j^eZi, seeing it reach the 
7th edition b efore his death, E dward 
wrote a num b er of hefty tom es. H is 
1960 com pendium  ;dYoYbefW[Z_W�e\�
C_YheiYef_Y�IjW_di had 498  pages, 
IjW_d_d]�7d_cWb�J_iik[i"�FhWYj_YWb�
WdZ�J^[eh[j_YWb�( 1962)  cov ered 631 
pages, and�Iodj^[j_Y�:o[i�_d�8_ebe]o"�
C[Z_Y_d[�WdZ�9^[c_ijho�of 1971 
weighed in with 8 07 pages. 

E dward evid ently enj oyed trav el. A part from  his trips 
ov er to I reland, he found tim e for m issions further 
ab road. A ccording to J^[�9^[c_ij�WdZ�:hk]]_ij of 
8 Sep tem b er 1951: “ E dward Gu rr...is setting out 
during the week ending Sept 15 on a b usiness tour of 
France, Switz erland, I taly, Spain and Portugal. 
 
I n 1959: “ Mr E dward Gu rr, F+((&@, has recently 
returned from  a tour of South- Ea st Eu rope during 
which he spent som e tim e in Turkey studying the 
chem ical industry there.” 17 Three years later:  
“ Mr E dward Gu rr... has recently returned from  
R um ania where he visit ed hospital and univ ersity 
lab oratories and other state organisations concerned 
with m edical and b iological research and teaching.” 18  
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A s the 1970s b egan, E dward Gu rr L td was 
approaching the end of its ex istence as an 
independent entity. 

I n 1972 the b usiness m ov ed, transferring the nam e 
“ Michrom e L ab oratories” , to a b uilding on an industrial 
estate at H igh W ycom b e, Buckingham shire. This new 
location, on C oronation R oad, was also the recent hom e 
of J . G . Franklin &  Sons L td, m anufacturers of rub b er 
hospital supplies and a sub sidiary of G . D . Searle &  
C o L td since 1968 . Soon after, E dward found him self 
working for Searle D iagnostic as part of the “ G urr Stains  
and D yes D iv ision” .

Meanwhile, there had b een a deva stating fi re at  
BTL ’ s C hadwell H eath site. Searle em ployee  
Michael Je ffries saw the destruction a few  
m onths afterwards.
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This was not the fi rst sub stantial fi re at C hadwell H eath 
since the opening of the site in 1951. The entire stock 
of D ifco culture m edia went up in sm oke during J une 
1962. A  rush order b y telephone to D ifco L ab oratories 
in D etroit resulted in ab out 1½ tons of replacem ents 
arriv ing at L ondon airport the following day.19

Gu rr products were despatched from  C hadwell H eath 
b ut the fi re in 1973 m ainly destroyed instrum ents 
and did not spread to the part used b y H opkin & 
Wi lliam s. I t is not clear ex actly when the rem ains 
of Geo rge T. Gu rr m erged with E dward’ s in H igh 
Wy com b e, although b efore the end of 1973 b oth “ G.  T. 
Gu rr”  and “ E . Gu rr”  were listed in the local telephone 
directory at C oronation R oad with J . G.  Franklin &  
Sons L td. The com b ined operation b ecam e the Gu rr 
stains & dyes divi sion of Searle D iagnostic.20

The activi ties of G.  D . Searle & C o L td at H igh 
Wy com b e were split into sev eral divi sions.  
I n the m id- 1970s these included:

Searle A nalytical on L incoln R oad, specialising in 
nuclear lab oratory instrum entation.
Searle D iagnostic. H ead offi ce at L ane En d R oad and 
production at C oronation R oad.
Searle I nstrum ents, L incoln R oad, m anufacturing 
chem ical and clinical analysis instrum entation.
Searle L ab oratories, L ane En d R oad.
Searle Medical and Surgical Products D ivi son, 
C oronation R oad.
Searle R adiographics,  L incoln R oad, m anufacturing 
nuclear im aging instrum entation.

Searle’ s m ain b uildings were on either side of 
H illb ottom  R oad, one of them  with an entrance on 
L ane E nd R oad that was used as the address for b oth.

A ndrew C olem an, who started in the chem ical 
dev elopm ent departm ent on H illb ottom  R oad in 
1972,  recalls that Geo rge T. Gu rrs occupied part of 
the working area.
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U nder Searle D iagnostic, E dward G urr rev ised G eorge’ s 
8_ebe]_YWb�IjW_d_d]�C[j^eZi. This appeared as the 8 th 
edition in 1973. E dward also m ade a m aj or contrib ution 
to J^[�9^[c_ijho�e\�Iodj^[j_Y�:o[i v olum e 7 ( 1974) , 
edited b y K . V enkatataram an. This period saw G eorge 
T. G urr L td offi cially dissolv ed in 1974, and E dward G urr 
L td in 1975. H opkin &  W illiam s retained the rights to the 

trade nam es “ G urr’ s”  ( from  
G eorge T. G urr L td)  and 
Michrom e ( from  E dward 
G urr L td) . 

British D rug H ouses 
and H opkin &  W illiam s, 
although separate 
com m ercial organisations, 
co- operated to 
estab lished A nalaR  
( A nalytical R eagent)  as 

a b rand nam e for chem icals of a higher purity than the 
standard  lab oratory range.21 The scene was now set 
for them  to com b ine as part of the E . Merck group of 
com panies. W hen Merck b ought the Baird &  Tatlock 
div ision from  Searle in 1978 , it had owned British D rug 
H ouses for fi v e years. The responsib ility for the G urr 
range of stains and m icroscopy m aterials m ov ed to 
the newly created BD H  C hem icals L td, with H opkin &  
W illiam s looking after b ulk chem ical supplies to industry. 
O ne of the last acts of H opkin &  W illiam s as the parent 
was to issue the 2nd im pression of the 9th edition ( 198 0)  
of =khh�8_ebe]_YWb�IjW_d_d]�C[j^eZi, containing the 
following prediction:

j ust two years later to 
an inv estm ent fi rm , 
C layton D ub illier & R ice. 
V WR  I nternational L td is 
now owned b y Madison 
D earb orn Partners L L C . 
Based at Magna Park, in 
L utterworth, V WR  still 
offers stains under the 
b rand nam e Gu rr.

A s a possib le m easure of 
the success of G eorge’ s 
b usiness, when his wife 

Muriel died in 1993 she left ov er a m illion pounds. Som e 
of this went to the N ew V ictoria H ospital at K ingston 
upon Tham es and som e to the Y MC A  in L eicester. 

E dward outliv ed his b rother b y nearly 30 years, 
passing away in 1995. 
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Thanks to: ?13#")<=&& for genealogical inform ation and a 
copy of the letter from  E dward G urr to his cousin. 
7$12)L#,,+& for his always accurate recollections of v isits 
to lab oratory suppliers in the 1960s and 1970s.
i+&+2#+-+)>#+"+*1,", Senior Technical O ffi cer, 
D epartm ent of A  natom y and N euroscience, U niv ersity 
C ollege C ork, for the picture of E dward G urr in 
connection with the E dward G urr Priz e.

The following helped with rem iniscences  
and/ or inform ation: ?13#"):,,+2, L ib rary C ollections 
C oordinator, The R oyal Society of C hem istry.
:2"&+*)/%,+.12, ex - Searle D iagnostics.
?%=6)/=$$(, ex - A . G allenkam p &  C o L td.
L#&#1.)?%&612, Senior E x ecutiv e A ssistant, D epartm ent 
of A natom y and N euroscience, U niv ersity C ollege C ork.
71&10)J1.5)K=60+(, ex - director of R aym ond A . L am b  L td.
9%.)K=60+(, Pyram id I nnov ation L td.
L#-01+,)X+CC&#+(, ex - G . D . Searle &  C o L td, H igh W ycom b e.
:,12)X%02(%2, C hadwell H eath H istorical Society.
X%02)F#+&212, Professor E m eritus, D epartm ent of 
A natom y and C ell Biology, U niv ersity of W estern  
O ntario, C anada.
:22)J1.5, relativ e of R aym ond L am b .
R1=,#2+)J1.5, ex - director of R aym ond A . L am b  L td.
D#-$%&#1)L1($+&(, R oyal Microscopical Society, O x ford.
?%21,")<\)L%2$+.=&&%, retired professor of the 
D epartm ent of A natom y and C ell Biology,  
U niv ersity of W estern O ntario, C anada.
>+5+--1)R%&$+&, L ab oratory Manager, I nstitute of 
O rthopaedics and Musculoskeletal Science,  
Stanm ore, Middlesex .
L#-01+,)>=$0, ex - Sigm a L ondon C hem ical C om pany L td.

Thanks to D r J ohn K iernan for checking the m anuscript.
SD A  E lectronics L td, Salford funded the research costs. 
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A fter consolidation of the constituent parts of BD H  
under Merck L td in 1991, production at BD H ’ s Poole 
factory, fi rst started in 1947, was gradually transferred 
a few years later to G erm any. Still on the takeov er trail, 
Merck acq uired A m erican com pany VWR  and form ed 
VWR  I nternational L td in 2002, relinq uishing control 
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A niline b lue        
(w ater solub le)

10g
25g

4/ 0
6/ 6

2/ 6
5/ 0

3/ 0
6/ 0

5/ 0
10/ 0

3/ 0
6/ 0

H aem atox ylin 10g
25g

7/ 3
14/ 6

6/ 6
13/ 6

5/ 6
11/ 0

7/ 6
15/ 0

6/ 6
13/ 6

L eishm an's 10g
25g

7/ 3
15/ 0

6/ 6
13/ 6

5/ 6
12/ 6

10/ 0
20/ 0

6/ 6
13/ 6

Methyl viol et     
(6 B) 

10g
25g

4/ 0
6/ 6

2/ 6
5/ 0

2/ 6
5/ 0

5/ 0
10/ 0

3/ 0
6/ 0

O range G 10g
25g

4/ 9
8/ 9

2/ 6
5/ 0

2/ 6
5/ 0

5/ 0
10/ 0

3/ 6
7/ 0

Sudan I I I            10g
25g

4/ 6
7/ 9

3/ 0
7/ 0

3/ 0
6/ 0

7/ 6
15/ 0

3/ 6
7/ 0

Trypan b lue      10g
25g

 5/ 9
11/ 0

3/ 6
7/ 0

3/ 6
7/ 0

7/ 6
15/ 0

5/ 6
11/ 0

7%=&-+()C%&)$0+)15%3+
L ab oratory C hem icals C atalogue, March 1963, The British D rug H ouses 
L td, Poole, D orset.
Stains, C hem icals and R eagents, C atalogue S8,  March 1963, Flatters & 
Ga rnett L td, 309 Ox ford R oad, Manchester 13.
Biological Stains, C hem icals and R eagents C atalogue, Oc tob er 1961, T. 
Ger rard & C o L td, 46-48 P entonvil le R oad, L ondon N1 .
Michrom e Stains for Miscroscopy, Un iv ersal C atalogue 1961, E dward G urr 
L td, 42 Up per R ichm ond R oad W est, L ondon SW14.
Gu rr’ s Biological Stains and R eagents, Price L ist H , 1962, Geor ge T. Gu rr 
L td, 136/ 140 Ne w K ings R oad, L ondon SW 6.
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R eferences to other sources are contained in the notes and the tex t. 
C atalogues consulted are as listed in the appendix .
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1 A n ob ituary of E dward G urr in C hem istry in Britain ( 1996)  states that he 
j oined G eorge G urr’ s b usiness in 1942. This is incorrect since in E dward’ s 
application for fellowship of the C hem ical Society two years earlier he gav e 
his profession as “ Manager, G eorge T. G urr L ab oratories” .  G ordon Fenn, in 
answer to a q uery on histosearch.com  in 1999 gav e a date of 1924, which 
seem s rather early. See  www.histosearch.com / histonet/ D ec99/ G urr.htm .
2 The story that the supply of haem atox ylin ended up at the b ottom  of 
the ocean m ay b e apocryphal. For a discussion of this see D apson et al, 
“ H aem atox ylin Shortages: Their C auses and D uration, and O ther D yes That C an 
R eplace H em alum  in R outine H em atox ylin and E osin Staining” , Biotechnic &  
H istochem istry, 8 5/ 1 ( 2010) , 55- 63.

3 See D erek Sayers, “ The Birth of Synthetic D yes: Wil liam  H enry Perkin 
(1838- 1907)” , Science Technology, (A pril 2005) , 9- 11.
4 H . Busch, “ D ie D oppelfä rb ung des Ossifi cationsrandes m it E osin 
und H ä m atox ylin” , V erhandlungen der D eutschen  Physikalischen 
Gesel lschaft, 14 (1877) .
5 H e was m ade a b aron in 1888 t o b ecom e v on H ofm ann.
6 The suggested reaction is shown in “ I m prov em ents in or relating to D yes 
and Stains” , Patent 1,057,594. A pplication date 21 May 1964. C om plete 
specifi cation pub lished 1 Feb ruary 1967.
7 For evid ence of this see D erek Sayers, “ A  Method for D em onstrating 
Fib rin Usin g Ul travi olet L ight” , J ournal of Science Technology, 12/ 4 ( 1966) , 
170- 172.
8  D erek Sayers, from  personal ex perience.
9 H opkins & Wil liam s L td and Baird &  Tatlock ( L ondon) L td appear to hav e 
b een connected b efore the date usually giv en (1929) f or the acq uisition of 
the form er b y the latter.
10 These three golf club s claim  som e interesting connections. Prim e 
Minister A rthur Balfour and Field Marshall Ea rl H aig were captains at 
C oom b e W ood, Wi nston C hurchill was an early m em b er of C oom b e H ill 
and Win g C om m ander Frank Brock ( of Brock fi reworks fam e) p layed at 
Malden Gol f C lub  (a s did, b riefl y, Ga ry Player & Bin g C rosb y) .
11 “ Too Few C hem ists” , The Manchester Gu ardian, 12 D ecem b er 1955.
12 By a m erger with Joh n J . Gr iffi n & Son s L td in 1928.  Gr iffi n & Tatlock L td 
b ecam e Gr iffi n & Geor ge L td in 1958 wh en it m erged with W . & J . Geo rge 
and Becker L td. 
13 The I nstitution has seen a num b er of nam e changes: Pathological and 
Bacteriological L ab oratory A ssistants’  A ssociation (1912 - 1942) , I nstitute 
of Medical L ab oratory Technology ( 1942- 1975) a nd now the I nstitute of 
Biom edical Sciences.
14 Jou rnal of the R oyal I nstitute of C hem istry, ( 1 Ja nuary 1959) , 24- 25.
15 Sir H oward W alter Florey was at that tim e President of The R oyal 
Society and Professor of Pathology at the Un iv ersity of O x ford.  H e was 
j ointly awarded the Nob el priz e (1945) with  Sir A lex ander Flem ing and 
Er nst Boris C hain for work on penicillin.
16 E . G urr and M. A . MacC onaill, “ The Falgic A cid D yes and Their 
A pplications in H istological Staining” , Jou rnal of the R oyal Microscopical 
Society, 79/ 4 (1961) , 353- 357.
17 Jou rnal of the R oyal I nstitute of C hem istry, 83 (1959) , 36.
18  Jou rnal of the R oyal I nstitute of C hem istry, 86 ( 1962) , 438.
19 The C hem ist and D ruggist, ( 7 Ju ly 1962) , 8.
20 There was also a period when Gu rr stains cam e under Searle Scientifi c 
Services .
21 The fi rst edition of A nalaR  Standards for L ab oratory C hem icals was 
pub lished j ointly in 193 

:;;+2"#h
A  com parison of prices for random ly selected dry stains from  the m aj or British suppliers. Prices are pre-
decim alisation, in the form at " shillings/ old pence" .

U sing the H istoric I nfl ation C alculator on ***\$0#(#(.%2+G\-%\=A, one shilling ( 1/ 0)  in 1962 eq uates to 93p in 2012.  
R oughly, the b uying power of each shilling at the b eginning of the 1960s is eq uiv alent to £ 1 today.
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Qu antitativ e polym erase chain reaction (q PC R ) 
assays use fl uorescence to detect and q uantitate 
nucleic acids as they are am plifi ed in real tim e, 
transform ing an otherwise q ualitativ e m ethod into a 
q uantitativ e one. The techniq ue is prim arily used to 
q uantitate R NA  that m ust b e fi rst rev erse transcrib ed 
into com plem entary D NA  (cD NA ) th is is called 
rev erse transcription q PC R  (R T-q PC R ) . R T-q PC R  is 
typically used in gene profi ling studies to inv estigate 
changes in gene ex pression in control v ersus disease 
conditions. The assays are also used to q uantitate 
D NA , for ex am ple to determ ine gene copy num b er. 
The techniq ue has b een dev eloped to q uantitate 
proteins b y com b ining EL I SA  and PC R  technology this 
is term ed im m uno-PC R  and has b een used to identify 
diagnostic m arkers for disease.1- 2

<_]kh[�'0�Fh_cWho�Wffb_YWj_edi�\eh�gF9H�WdWboi[i�_dYbkZ[�][d[�
[nfh[ii_ed�ijkZ_[i��)&��"�ceb[YkbWh�Z_W]deij_Yi��(+��"�gkWdj_ÓYWj_ed�
e\�i_d]b[�eh�ckbj_fb[n[Z�jWh][ji��'&��"�ej^[h�Wh[Wi��-���WdZ�XWi_Y�
h[i[WhY^��+��$��7ZWfj[Z�\hec�gF9H�7iiWoi�[dZ�ki[h�fhWYj_Y[i�WdZ�bWj[ij�
l[dZeh�e\\[h_d]i"�:hk]�:_iYel[ho�MehbZ�M_dj[h�(&&.%/�

<_]kh[�(0�i^emi�j^h[[�h[fb_YWj[i�e\�W�iWcfb[$�J^[�h[fb_YWj[i�^Wl[�j^[�
iWc[�ijWhj_d]�gkWdj_jo$�7i�j^[�F9H�h[WYj_ed�fhe]h[ii[i"�j^[�iWcfb[i�
X[]_d�je�Wcfb_\o�[nfed[dj_Wbbo�kdj_b�j^[o�h[WY^�j^[�b_d[Wh�f^Wi[$�
J^[�h[WYj_ed�_i�ibem_d]�Zemd�X[YWki[�h[W][dji�Wh[�X[Yec_d]�b_c_j[Z"�
j^ki�_djheZkY_d]�lWh_WX_b_jo�_d�Wcfb_ÓYWj_ed�e\�[WY^�iWcfb[$�$
J^[�fbWj[Wk�f^Wi["�j^[�h[WYj_ed�^Wi�ijeff[Z�WdZ�de�ceh[�
Wcfb_ÓYWj_ed�eYYkhi"�j^[�iWcfb[i�Wh[�Z[j[Yj[Z�ed�W]Whei[�][b�
YedjW_d_d]�[j^_Z_kc�Xhec_Z[$��7ZWfj[Z�\hec�7ffb_[Z�8_eioij[ci�m[Xi_j["�
jkjeh_Wb�H[Wb#J_c[�F9H�Li$�JhWZ_j_edWb�F9H"�FW][i�'�e\�'+�

The popularity of real tim e assays has grown in 
recent years as they prov ide researchers with a 
v aluab le alternativ e to traditional detection m ethods, 
that are tim e consum ing and lab orious, in fav our of 
sim plistic high throughput assays that deliv er results 
q uickly and cost effectiv ely. 

The m ain adv antage of q PC R  is only sm all q uantities 
of nucleic acids are req uired to am plify seq uences 
with a high degree of sensitiv ity and specifi city, 
this is im portant when dealing with lim ited sam ple 
av ailab ility. q PC R  has a wide range of applications in 
life science research, agricultural and food science, 
forensic science, m olecular diagnostics and gene 
ex pression studies ( fi gure 1) 3- 4. 

R&#2-#;,+(
The principles of q PC R  are sim ilar to traditional 
PC R ;  target seq uences are am plifi ed ex ponentially 
from  D N A  or cD N A  tem plate using specifi c prim ers 
through therm ocycling. U sing PC R  alone m eans that 
the am plifi ed products can only b e sem i q uantifi ed b y 
v isualisation on an agarose gel at the end of a reaction. 
This can b e tim e consum ing and often produces 
inconsistent results b ecause of the v ariab ility 
produced during the linear and plateau phases of PC R  
( fi gure 2) . The ex ponential phase of the PC R  is the 
m ost effi cient where the am plifi ed products doub le 
per cycle b ecause the reagents are in ab undance.

I n q PC R  fl uorescent reporter dyes are used to 
detect am plifi ed products during the ex ponential 
phase. I n the initial stages of cycling no real change 
in fl uorescence signal is ob serv ed, this is called 
b ackground or b aseline fl uorescence, when the 
signal crosses the threshold i.e. ab ov e the b aseline, 
the q uantifi cation cycle ( C q )  is calculated ( fi gure 3) .  

TT
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The C q  v alue is inv ersely proportional to the 
am ount of target in the sam ple ( fi gure 4)  and can b e 
q uantifi ed using two m ethods ab solute or relativ e. 

I n ab solute q uantifi cation;  a standard curv e is 
generated from  known am ount of tem plate and 
used to ex trapolate unknown v alues. I n relativ e 
q uantifi cation fold change in C q  v alues of genes 
of interest ( G O I )  are com pared with C q  v alues of 
reference genes and is ex pressed as a ratio G O I  to 
reference genes. 

The q uantifi cation m ethod chosen depends on 
the ob j ectiv e of the inv estigators do they need a 
com parativ e or ab solute v alue?  For ex am ple in 
m olecular diagnostic it is essential to know the 
ex act v iral load in a giv en b lood sam ple to determ ine 
disease sev erity, progression and treatm ent plans, 

rather than com pare v iral loads b etween different 
sam ples, therefore ab solute q uantifi cation is 
req uired. I n research inv estigating changes in gene 
ex pression in response to a drug the lev els of G O I  in 
treated cells would b e com pared in untreated cells, 
therefore relativ e q uantifi cation req uired. 

K%*)31,#")#()nR/>)"1$1d)
I t is possib le for two people to perform  the sam e 
ex perim ent and get widely different results m aking  
it diffi cult to determ ine whose data is correct.  
So what causes these differences?  q PC R  consists 
of a series of ex perim ents that m ust b e perform ed 
in seq uence and v alidated b efore proceeding to 
the nex t stage, each stage can b e a possib le source 
of error ( fi gure 5) . There is also a div erse range of 
reagents av ailab le ( fl uorescent prob es, prim ers, 
m asterm ix es, kits) , assay form ats ( m anual loading, 
custom  m ade plates, autom ated assays) , m ultiple 
protocols and data analysis program s. I n addition 
to ab sence of technical inform ation in pub lished 
q PC R  data, for ex am ple how assays were v alidated 
or optim ised. These factors contrib ute with prob lem s 
in reproducing q PC R  ex perim ents, raising q uestions 
ab out the reliab ility and accuracy of reported results, 
without proper standardisation of q PC R  assays, it will 
rem ain diffi cult to determ ine the usefulness of q PC R  
data in research and dev elopm ent. 

E X PE R I ME N T D E SI G N

D E TE C TI O N
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Biological m aterial

R N A  
isolation

D N A
isolation

Prim er and prob e design

A ssay testing /  v alidation

R ev erse 
transcription

q PC R

D A TA  Q C  and A N A L Y SI S

D N A

Bustin et al had prev iously addressed these issues 5- 6 
and in 2009 and pub lished the Minim um  I nform ation 
for Pub lication of Q uantitativ e R eal Tim e PC R  
E x perim ents ( MI Q E )  guidelines 7.  
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generate high q uality full length cD N A , representing 
full gene ex pression profi le av ailab le. There are sev eral 
approaches to consider depending on downstream  
application;  oligo ( dT)  prim ers, random  prim ers 
( heax m ers)  or gene specifi c prim ers ( fi gure 7) .  
O ligo ( dT)  prim ers are specifi c and only prim e the 
poly A  tail at the 3’  end of m R N A  transcripts and 
will not prim e seq uences that do not contain poly A  
tail such as rR N A  and should in theory yield a good 
representation of m R N A  transcripts. H owev er there 
are som e disadva ntages with this m ethod fi rst;   
it is diffi cult to transcrib e long m R N A  transcripts or 
transcripts containing secondary structures such 
as hair pin loops, prem aturely term inating rev erse 
transcription resulting in truncated cD N A s strands. 
There is also a b ias towards seq uences at the 3’  end 
of a transcript, as the 5’  end does not hav e poly a tail. 

R andom  prim ers hyb ridiz e at m ultiple points along a 
transcript, av oiding prob lem s with long transcripts and 
secondary structures of m R N A , there is also no b ias 
towards 3’ end b ecause hex am ers can b ind at 5’ end of 
transcripts. The m ain disadv antages with this m ethod 
is m ultiple prim ing sites creates m ore than one cD N A  
copy per original transcript, which can distort fi nal 
q PC R  analysis, b y m isrepresenting actual m R N A  lev els. 
The m ethod is also nonspecifi c and will prim e rR N A  so 
a large proportion of cD N A  will b e rib osom al deriv ed. 

G ene specifi c 
prim ers are 
highly specifi c 
and are not as 
fl ex ib le as oligo 
dT and random  
prim ing, 
howev er they 
are useful for 
prim ing low 
copy transcripts 
although 
a separate 

reaction has to b e perform ed for each specifi c target. 
R esuehr et al dem onstrated a com b ination of oligo dT 
and random  hex am ers is the ideal approach for full 
representation of m R N A  transcripts 10.

For rev erse transcription it is essential to elim inate any 
contam inating gD N A  that is often co- purifi ed during R N A  
ex traction. C ontam inating gD N A  can lead to non- specifi c 
am plifi cation of the G O I  resulting in m isleading R T- q PC R  
data. The m aj ority of R T kits include D N ase treatm ent 
step to elim inate contam inating D N A  the sam ple.  
 
A  rev erse transcription ( R T)  negativ e control should 
b e included in cD N A  synthesis step, this is a reaction 
containing all reagents req uired for cD N A  synthesis 
ex cept R T enz ym e and a positiv e signal in a PC R  will 
indicate gD N A  contam ination. 

These guidelines are intended to standardise assays 
b y introducing a checklist of relev ant inform ation 
that should b e m ade av ailab le as a supplem ent when 
sub m itting a m anuscript. These include prov iding 
relev ant ex perim ental conditions, a full disclosure of all 
reagents, seq uences and analysis m ethods to encourage 
consistency and reproducib ility am ongst researchers.

A lthough MI QE g uidelines are applicab le to b oth 
D NA  and R NA , the rem ainder of this article will 
focus on R T-q PC R . R NA  is not as rob ust as D NA  and 
is susceptib le to degradation, R NA  also needs to b e 
rev erse transcrib ed, and b oth of these factors can 
cause potential va riation and inconsistency in the 
q uality of cD NA  used for R T-q PC R .

>4:)n=1,#$G
The success of q PC R  assays is dependent on the 
q uality of R N A , therefore it is crucial the integrity and 
q uantity of R N A  is confi rm ed b efore proceeding to cD N A  
synthesis.  R ib osom al R N A  ( rR N A )  represents 8 0%  of 
total R N A , therefore the ratio of the rR N A  sub units;  28 S 
and 18 S are used to determ ine R N A  integrity. The ratio 
of the sub units should b e roughly 2:1, b ecause 28 S is 
roughly twice the siz e of 18 S b oth sub units should b e 
intact and not degraded ( fi gures 6 and 6a) . Purifi ed 

R N A  m ust b e 
also b e free of 
contam inants, 
such as protein, 
D N A , salts and 
phenol that 
can b e co-
purifi ed during 
ex traction 
process. 
O v erlooking 
these factors 
will com prom ise 
tem plate 
q uality for 
cD N A  synthesis 
effi ciency and 
yields that 
will hav e an 
im pact q PC R  
effi ciencies and 
sub seq uent 
gene ex pression 
analysis8 - 9.
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I t is im portant 
to choose 
the correct 
prim ing m ethod 
for rev erse 
transcription to 
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R eal tim e R T q PC R  assays are the fi rst step in 
understanding how a cell responds to stim uli through 
changes in gene ex pression and how these changes 
affect b iological processes. I f the MI Q E guidelines 
are adhered to and each stage is properly optim ised 
and v alidated real tim e assays can yield va luab le and 
accurate results that can b e useful to understanding 
b iological system s.

:=$0%&
71.#1 j oined the D epartm ent of 
H um an Metab olism  as a research 
technician in the Medical School 
at the U niv ersity of Sheffi eld in 
2002. O v er the following 12 years, 
Sam ia dev eloped a wide range of 
technical knowledge and ex pertise 

in m olecular and cell b iology m ethods, including 
gene ex pression analysis using real tim e q PC R . 
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A m plifi cation effi ciency can b e affected b y the 
prim er and tem plate concentration m aking it 
necessary to va lidate the assay using controls 
b efore analysing test sam ples. Prim ers should b e 
specifi c and am plify a single product or am plicon 
of approx im ately 50 to 200b p length and with 
am plifi cation effi ciency 90 to 100% . Prim er 
concentration should b e optim ised b y running a 
dilution series of the forward and rev erse prim ers. 
A  no tem plate control (NT C )  should b e included;  
this is a reaction that contains all reagents req uired 
for am plifi cation ex cept tem plate a positiv e signal 
indicates reagents or prim ers are contam inated. 

Tem plate concentration should also b e optim ised b y 
generating a standard curv e from  a series dilution 
of the tem plate norm ally cov ering the com plete 
range of ex pression of target gene. I f PC R  effi ciency 
is 100%  a linear fi t will b e generated with a slope of 
-3. 32, a slope b etween - 3.1 and -3. 58 is accepted 
indication effi ciencies of 90 to 100% . I t is critical the 
reference gene are optim ised at the sam e tim e as 
target gene the effi ciencies are sim ilar.

For q PC R  assay v alidity it is essential to norm alise 
the data using reference genes, b y defi nition their 
ex pression m ust rem ain constant in all ex perim ental 
conditions. R esearchers often select reference genes 
b ased on ev idence of b eing stab le in pub lished 
articles and do not assess suitab ility them selv es, 
this leav es q uestion of v alidity of data open. The m ost 
com m only used housekeeping genes such as G A PD H  
has b een shown not to b e stab le b y sev eral groups11- 13. 

I=$=&+)%C)nR/>
The original MI QE p aper is the fi fth m ost cited 
pub lication in C linical C hem istry and has b een cited 
ov er 3000 tim es indicating the m essage for proper 
standardisation and va lidation of real tim e q PC R  
assays is getting through. H owev er there is still a 
large num b er of pub lications since 2009 that do 
not adhere to these recom m endations 14- 15, it m ay 
b e sim ply a case of researchers not b eing aware 
of these guidelines or do not think they hav e tim e 
or resources to va lidate each step.  This can lead 
to the pub lication of contradictory or controv ersial 
reports 16- 18  that can m ake it diffi cult to interpret the 
b iological or clinical signifi cance of q PC R  results. 

To guarantee confi dence in pub lished q PC R  data, it is 
essential to encourage inv estigators to adopt proposals 
outlined in MI Q E  and to sub m it all technical inform ation 
on pre and post q PC R  ex perim ents, as a prereq uisite for 
pub lication, as is already the case for the pub lication of 
m icroarray19 or proteom ics20 ex perim ents. This will not 
only ensure standardisation and transparency am ongst 
researchers in q PC R  m ethodology, b ut will also prom ote 
integrity of scientifi c literature in peer rev iewed j ournals.  
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Scientifi c com m unication is essential for the 
dev elopm ent of science as it perm its the spreading 
of knowledge. The understanding of the im portance 
of data sharing has resulted in a huge am ount of 
inform ation b eing currently ava ilab le that needs 
to b e appropriately organised. For this purpose 
datab ases are the b est way to arrange inputs as 
they allow the analysis of the entire spectrum  of 
research. I n this paper a special focus will b e giv en 
to the “ negativ e datab ases” , nam ely those datab anks 
that inspect failed interactions such as the 
Nega tom e D atab ase for O rganic C hem istry reactions 
(ND OC  datab ank) , and to consider their im portant 
contrib ution due to the awareness giv en on outcom es 
that are not regularly pub lished.

82$&%"=-$#%2
Scientifi c com m unication is a term  that refers 
to the im portance of the sharing of ex perim ental 
data am ong scientists. These pieces of knowledge 
are often indispensab le in the organisation of a 
proj ect and b ecause of this they need to b e carefully 
checked and prom ptly deliv ered. R esearchers 
regularly receiv e req uests for inform ation related to 
their activities , where inform ation m eans research-
related fi ndings, m ethods, data, or m aterials.  
This is com m on ev en if the results are already 
pub lished in j ournals or technical reports due to 
the fact that these form ats freq uently om it critical 
inform ation or detailed descriptions of techniq ues. 
I n addition som e j ournals state form al policies 
ab out an author’ s responsib ilities on the sharing of 
pub lication-r elated data and m aterials and articles 
are not always ava ilab le in “ open source” .  
Therefore scientists who want to replicate or ex tend 
the results of a pub lished study freq uently approach 
the author of the article directly to req uest additional 
inform ation. The ethical principle of the im portance 
of data sharing for the progress of science is 
supported b y the professional norm  of com m unalism . 

I n fact, in Merton’ s early form ulation of this norm , 
it is stated that ÇI[Yh[Yo�_i�j^[�Wdj_j^[i_i�e\�j^_i�
dehc1�\kbb�WdZ�ef[d�Yecckd_YWj_ed�_ji�[dWYjc[djÈ1. 
The accepted understanding b eing that inform ation 
withholding is considered a v iolation of a uniform ly 
rev ered norm  of sharing, a socially unacceptab le and 
m orally unj ustifi ab le act.2

Fortunately the norm  of com m unalism  is for the  
m ost respected, and conseq uently this is m aking 
ava ilab le an increasing am ount of inform ation that 
m ust b e organised.  

A  "1$151(+ is a set of data with a regular structure 
that is organiz ed in order to easily fi nd the desired 
inform ation. D ata is a collection of distinct pieces of 
inform ation. I n a datab ank, data are form atted in a 
specifi c way for the use in analysis or in the process 
of m aking decisions. A  datab ase is organiz ed as a 
collection of records, each of which contains one or 
m ore fi elds ab out som e entities. Ex am ples of entities 
in scientifi c datab ases are chem icals, seq uences of 
D N A , structures of proteins, etc…

The use of datab ases in science is related with 
the necessity to organise the enorm ous am ount of 
inform ation due to the dev elopm ent of scientifi c 
researches and the adv ent of nov el scientifi c 
disciplines that hav e led to an ex ponential increase 
of the num b er of j ournals, b ooks, congress 
proceedings, dissertations, patents, technical 
reports, and other papers b ringing research results. 
These pub lications are referred to as “ prim ary 
pub lications”  or “ prim ary sources of inform ation” . 
To conv eniently analyse this huge num b er of 
scientifi c works it is the “ secondary pub lications”  
or “ secondary inform ation sources” , which process 
and sum m arise prim ary pub lications, that are 
used 3. I n som e cases the process of com parison 
with b iography im plem ented b y the “ secondary 
pub lications”  is also used in scientifi c va lidation. 
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D atab ases are the m ain ex am ple of secondary source 
of inform ation b ecause of their capacity to search 
and access the m ost releva nt literature in a m ore 
conv enient way for the users3. Previ ously to the now 
ub iq uitous com puter, there were printed pub lications 
called “ index  j ournals”  and “ ab stract j ournals”  widely 
considered to b e the precursors of current online 
datab ases. These secondary pub lications consisted 
of sev eral types of index es;  these are tex ts that 
contain inform ation on author nam es, topics, j ournal 
title, citations, etc., in alphab etical order, that link to 
the original articles3. No wadays, due to the countless 
resources ava ilab le and especially the harnessing 
of the I nternet there is no b etter way to m anipulate 
data than through a datab ase. A s an ex am ple, b elow 
is a list of som e of the m ost used datab anks and the 
adva ntages related with their utilisation. 
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:--+,&G(a)This is a datab ase dev eloped b y A ccelrys 
I nc. a software com pany that provi des program s for 
chem ical, m aterials and b ioscience research for the 
pharm aceutical, b iotechnology, consum er packaged 
goods, aerospace, energy and chem ical industries. 
This application is designed with a m anagem ent 
system  that can b e used for storing, searching 
and retrievi ng chem ical structures, ex perim ental 
data and registration inform ation. Further, there 
are desktop productivity  tools sim ilar to those of 
Microsoft Ex cel and Microsoft A ccess that m ake it 
easy to use software.  A ccelrys offers a wide range  
of chem istry datab ases, m ostly reaction- b ased.  
For ex am ple, it giv es the access to the R oyal Society 
of C hem istry’ s Methods in O rganic Synthesis 
(M OS) th at is a m onthly pub lished periodical which 
ab stracts m ore than 100 internationally recognised 
organic chem istry j ournals. The A ccelrys’  electronic 
v ersion of MO S adds ab out 3,300 reactions each year, 
is updated q uarterly and currently stands at m ore 
than 33,000 index ed reactions going b ack to 19914.  
A ccelrys also offers a “ Failed R eactions datab ase”  
that lists reactions with no products or that produce 
unex pected results. 

i+#,($+#2)%&)>+1hG(a))The C rossfi re Beilstein, a product 
of MD L , a sub sidiary of E lsev ier Science, is the largest 
datab ase in the fi eld of organic chem istry with an 
index  of the chem ical literature from  the year 1771 
containing structures, physical properties, reactions 
and literature citations for m ore than eight m illion 
com pounds. Moreov er, included are details on ecological 
chem istry issues, the synthesis of each com pound, its 
pharm acology, and its tox icology. Beilstein holds m ore 
than fi v e m illion chem ical reactions and 35m  associated 
chem ical property and b ioactiv ity records 4.

/:7a The C hem ical A b stracts Serv ice sub stance 
datab ase or C A S R egistry is the b iggest fi le of sub stance 
inform ation. I t is m anaged b y The C hem ical A b stract 
Serv ice ( a div ision of the A m erican C hem ical Society)  and 
currently contains 35,621,639 entries with structures 
and chem ical nam es of m olecules. E ach registered 
sub stance is identifi ed b y a uniq ue C A S registry num b er 
perm itting a cross reference of the sub stance through 
m any datab ases, chem ical inv entories and reference 
works. C A S is supported b y two datab ases. C A plus, that 
consists of b ib liographic inform ation and ab stracts for 
chem istry- related pub lished articles and “ R egistry” , that 
contains inform ation on m ore than 71 m illion organic 
and inorganic sub stances, and m ore than 64 m illion 
protein and D N A  seq uences.4 

9^[cÒdZ[h0 I t is a portal to free and under sub scription 
scientifi c datab ases that allow searches for chem ical 
structures, physical properties, reactions, and 
purchasing inform ation of chem icals through the typing 
of the C A S registry num b er of the req uired com pound. 
This site was created b y C am b ridgeSoft alongside its 
largest datab ase av ailab le, C hem R eact. This latter 
datab ase carries data on m ore than 300,000 reactions 
ab stracted from  the chem ical literature spanning 1974-
1991. C hem R eact prov ides the reactant and product 
structures, necessary solv ents, req uired reagents, 
catalysts and inform ation of the yield, and of the side 
products of the reactions 4.

9&#;%(a Tripos is a set of tools that com b ine chem ical 
data, structure searching, and m olecular analysis 
and is describ ed as “ discov ery research software”  
for pharm aceutical and b iotechnology researchers. 
A ccording to its dev elopers, 
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A n im portant elem ent of this software is the 
collection of datab ases. Tripos’  datab anks can b e 
used to ex tensiv ely trace com m ercially ava ilab le 
com pounds and m olecules with sim ilar structural 
features. Furtherm ore, it is adva ntageous in the 
identifi cation of physically or b iologically related 
com pounds, a characteristic that is va luab le in 
the searching of the m atching of m olecules with 
pharm aceutical m odels4.

4879)/0+.#($&G)*+55%%Aa This is a datab ase 
m anaged b y the US N ational I nstitute of Standards 
and Technology that carries inform ation on 
ab out 30,000 com pounds. I ts m ain feature is in 
the possib ility to do searches using the physical 
properties of the com pounds, such as I on energetics 
properties, Vib rational and electronic energies 
and Molecular weight as well as using general 
inform ation, like Form ula, N am e, I U PA C  identifi er, 
C A S registry num b er, R eaction, A uthor and Structure. 
I n addition, it presents appropriate links for m odels 
and tools useful in chem istry research4,6.
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There is a spread of knowledge of chem ical 
phenom ena and the possib ility to use a wide range 
of datab ases to predict interactions and b ehaviou r of 
sub stances, howev er, m ore than 60%  of ex perim ents 
fail to produce results or ex pected discov eries7.  
This im plies a conseq uence of q uantifi ab le econom ic 
cost through wasted tim e b oth in research and in 
the industrial technological transfer. I t is therefore 
necessary to create a deb ate am ong scientists on 
the im portance of a datab ase approach aim ed to 
classify failed reactions of organic chem istry and 
interactions that in literature are considered to 
b e therm odynam ically and\or  kinetically fav oured 
b ut that fail b ecause of factors not always known. 
C urrently, inform ation on what didn’ t work is m ore 
diffi cult to fi nd and ab stract com pared to the usual 
reactions. This is b ecause the regular pub lication of 
details on failures is not seen as a career-en hancing 
strategy. D espite of this, there are j ournals that 
report failed chem istry interactions. 

A n ex am ple is The A ll R esults J ournals: C hem  
( I SSN : 2172- 4563)  which focuses on recov ering and 
pub lishing ex perim ents that were ab orted or that led 
to unex pected results within all areas of C hem istry. 
Failed reaction protocols with a focus on the ob tained 
ex perim ental discov eries and the interpretation of 
their signifi cance are specifi cally describ ed7. The 
inform ation on wrong interactions, in spite of all the 
diffi culties encountered in the b ib liographic research, 
m ust b e further enhanced due to the fact that it is 
essential in the generation of knowledge.  

C urrently, electronic searches to identify relev ant 
articles on this are rarely useful, and the only 
effectiv e search m ethod is to read through all the 
articles in a j ournal looking for com m ents ab out 
ex perim ents that didn’ t work. This m akes the 
use of a datab ase approach for reactions with 
stated yields of z ero necessary.  I ndeed, the idea 
of including interactions that failed in som e way 
in the current com m ercial datab ases is not new, 
as shown b y the Failed R eactions datab ase from  
A ccelrys. The content of A ccelrys’  Failed R eactions 
consists of reactions ab stracted from  the prim ary 
literature. Ea ch record contains inform ation on the 
synthesis such as reaction conditions, catalysts and 
solv ents inv olv ed in the reaction as well as structure 
diagram s for the ex pected reaction and, if giv en in 
the original article, the actual products ob tained with 
its structure. A  typical entry in the Failed R eactions 
datab ase from  A ccelrys has coloured b orders 
aim ed to clearly distinguish data on the ex pected 
reaction ( red)  and the actual reaction ( green) 8 . 
The proj ect of the N egatom e D atab ase for O rganic 
C hem istry reactions or N D O C datab ank  is intended 
to strengthen the progresses m ade in the scientifi c 
com m unications ab out failed reactions9,10.  
The nam e N egatom e datab ase deriv es from  a 
datab ank diffused in b iological studies, that is a 
collection of proteins and dom ain pairs that are 
unlikely to b e engaged in direct physical interactions  
P90+)4+61$%.+)"1$151(+)#()131#,15,+)%2,#2+)1$)0$$;a]]
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N D O C datab ank is found at the address  
0$$;(a]](#$+(\6%%6,+\-%.](#$+]2"%-"1$1512A]

"1$151(+)The internet site of this datab ase is 
structured in different sections. 
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KfZWj[i� This page shows an ov erv iew on the 
periodical upgrades of the internet page. 

?1$151(+\)This is the core of the datab ank where 
it is possib le to fi nd inform ation on the registered 
failed reactions. I t is divi ded in 25 sub pages in which 
are classifi ed all the reactions of organic chem istry. 
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This arrangem ent is b ased on the sub div ision into 
chapters of the b ook “ Or ganic C hem istry”  of Paula 
Y urkanis Bruice pub lished b y Pearson E ducation, I nc. 
C licking on each of these fi elds is possib le to reach 
entries with inform ation on the type of reaction, the 
date of sub m ission and the date of pub lication in the 
datab ase, the title and the authors of the research 
paper from  which data on the failed reaction are 
taken with a specifi c vi ew on the reagents used 
and a direct link to the article. Wh ere possib le, the 
pub lication is enclosed as PD F, D OC  or TX T fi le.
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82C%&.1$#%2\ This section describ es the scope of 
ND OC datab ank. I n fact, it is stated: 

>+1-$#%2)1$$+.;$(\ This is a section in which are 
prov ided the results of not yet pub lished chem ical 
interactions, regardless of whether they hav e b een 
unsuccessful. This fi eld is aim ed to im prov e the 
usefulness of N D O C datab ank, considered the fact 
that those reactions can giv e useful inform ation. 
D ata are taken b y the O pen N oteb ook Science 
C hallenge which is a proj ect aim ed to allow 
im m ediate com m unication of scientifi c results 
through the sharing of the outcom es of ex perim ents 
( especially regarding the solub ility of chem icals)  
through an online lab oratory noteb ook av ailab le at 
0$$;a]]=(+C=,-0+.\*#A#(;1-+(\-%.]\

7#h$GC%=&)/0+.#($&G)?1$151(+(\ The page “ Six tyfour 
C hem istry D atab ases”  giv es all the tools to study 
chem istry in its b road aspects, in fact it presents a 
link to open- access datab ases useful in research 
activi ties. Through this section it is possib le to reach 
the D epth- First internet site, a proj ect aim ed to 
prom ote scientifi c com m unication created b y R ich 
A podaca, a PhD  chem ist and software dev eloper. 
Ex am ples of som e interesting datab anks featured 
are Pub C hem , which provi des inform ation on 
chem ical com pounds;  N MR ShiftD B, a datab ase 
for organic structures and their nuclear m agnetic 
resonance spectra;  D rugBank, which is a uniq ue 
b ioinform atics and chem inform atics resource that 
com b ines detailed drug data with com prehensiv e 
drug target inform ation;  The O rganic Syntheses 
giv es ex perim ental procedures of organic reactions;  
The PD Bb ind datab ase is designed to m aintain 
a collection of ex perim entally m easured b inding 
affi nity data;  The C rystalE ye proj ect is intended to 
aggregate crystallography inform ation from  web  
resources;  The MatW eb ’ s searchab le datab ase 
of m aterial properties includes data sheets of 
therm oplastic and therm oset polym ers. 

7=5.#$)1)&+1-$#%2\) This sections giv es instructions 
on how to add a reaction on the datab ase. I t is clearly 
stated that the sub m itted interactions m ust b e already 
pub lished in a research j ournal due to the fact that 
N D O C datab ank does not offer a peer- rev iew serv ice.

A  search b ar is accessib le on the upper right  
hand side of the m ain page of N D O C datab ank.  
This toolb ar perm its a particularly powerful searching 
strategy, ex ploiting the fact that the keyword fi elds 
are index ed. The inform ation on the datab ank is 
organised in keywords indicating the type of reaction, 
title, reagents, author, the ex pected and the actual 
reactions. Then, writing an appropriate ev ocab le in the 
search b ar it is possib le to get a faster outcom e on the 
entries related with the inserted word. N D O C datab ank 
is designed to perm it different m odalities of usage. 

c90+)B4+61$%.+)?1$151(+)C%&)@&612#-)/0+.#($&G)
&+1-$#%2()P4?@/"1$1512AQB))#()12)#2C%&.1$#%2)512A)
#2)*0#-0)1&+)-%,,+-$+")#2C%&.1$#%2)%C)2%2B;+&C%&.#26)
&+1-$#%2()#2)%&612#-)-0+.#($&G\):#.)%C)$0#();&%l+-$)
_i�je�fhecej[�W�i^Wh[�e\�_d\ehcWj_ed�_d�j^[�iY_[dj_ÒY�
-%..=2#$G)=(+C=,)$%)13%#")$0+)+CC+-$()&+,1$+")*#$0)
j^[�Z[XWYb[�e\�j^[�Y^[c_YWb�h[WYj_ediÇ$VV

J#2A()12")-%,,15%&1$#%2(\ I n this page there are links 
on research j ournals and research com m unities 
particularly inv olv ed in the sharing of scientifi c 
inform ation. The I nternational R esearch J ournal 
of C hem istry and L ife Sciences L eafl ets b y Paava n 
E ducation Trust, D anta, district Banaskantha ( Gu j arat 
– I ndia) , provid e im m ediate open access to their 
content on the principle that m aking research freely 
ava ilab le to the pub lic supports a greater glob al 
ex change of knowledge. 

I n addition, the I nternational Jou rnal of C hem tech 
applications pub lished b y R escite Pub lication, 
is an association of scientists, academ ics, and 
industrialists who are com m itted to prov ide a 
com m on univ ersal platform  to utilise research 
knowledge glob ally. A  special m ention also includes 
The R esearch C ooperativ e, a network aim ed to 
prom ote contact and effectiv e working relationships 
am ong researcher and all the people inv olv ed in 
research com m unication and in the preparation of 
educational m aterials. 
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I t can b e used m ainly in glob al searches, in 
conj unction with standard synthetic m ethodology 
datab ases, to highlight potential prob lem s prior to 
attem pt any reactions in the lab oratory. A nother 
possib le use is in the design of com b inatorial 
lib raries, where a selected lib rary is m odifi ed 
with the inform ation derivi ng from  the negatom e 
datab ase, ex cluding prob lem s on the sub strates. 
C onv ersely, ND OC datab ank can b e used in a stand-
alone m anner to inv estigate the reasons for which 
a synthetic step failed and what possib le products 
hav e b een form ed. The Nega tom e D atab ase for 
Or ganic C hem istry reactions is designed for b oth the 
search as in-h ouse datab ases or the access to online 
datab anks. I ts structuring as in- house datab ank 
provid es a full datab ase m anagem ent system s, with 
the ab ility to b uild fi elds, add data to them , and 
im port or ex port inform ation from  other system s. 
A  great adva ntage is giv en b y the direct link from  
the “ ND OC  entry”  to the research j ournal in which 
the reaction is pub lished. This online accessing 
system  ex ponentially im prov es the ab ility to retriev e 
inform ation on the registered interactions.

/%2-,=(#%2
I n conclusion is possib le to affi rm  that inform ation 
sharing is critical to the adv ancem ent of the scientifi c 
knowledge on which so m any organiz ations and 
industries depend for innov ation, growth, and 
com petitiv e adv antage in the glob al econom y.  
To organise this huge v olum e of inform ation, datab ases 
are necessary. D ifferent types ex ist, each with pieces of 
knowledge that m ust not b e lost to guarantee a v aluab le 
sharing. I n this contex t “ negativ e datab ases”  and 
N D O C datab ank  giv e an im portant contrib ution as they 
focus on argum ents that are not regularly pub lished.
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L ake Titicaca, div ided into the L ago Mayor and the 
L ago Menor, is the highest freshwater nav igab le lake in 
the world. A t a height of 3,8 12 m etres ab ov e sea lev el, 
it is situated at 15° 13’ 19”  -  16° 35’ 37”  S and 68 ° 23’ 36”  
–  70° 02’ 13”  W , with a surface area of 8 ,290 km ², and 
a shoreline of 1,152 km .  I t is fed b y 29 affl uent riv ers 
of local origin, which prov ide 53%  of its water content, 
the rem ainder b eing furnished b y the rains. The lake is 
shared b etween Boliv ia and Peru, and the international 
b order b etween those two South A m erican countries 
b isects the waters and the watershed of the lake.
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C hura- C ruz  &  Mollocondo- H ualpa ( 2009)  hav e recorded 
the physico- chem ical characteristics of the lake as 
b eing: pH  8 .6 at the surface, a tem perature of 11.2 –  
14.35° C , and an av erage dissolv ed ox ygen concentration 
of 7 m g/ litre. O ther workers ( I ltis et al. I N  D ej oux  &  I ltis, 
1991)  hav e reported surface tem peratures in the L ago 
Mayor of 11.25 –  14.35° C , with decreases to 10.9° C  in 
J une ( winter)  and increases of up to 17° C  in Feb ruary 
( sum m er) . The annual av erage tem perature is 13° C . 

A  detailed account of the dev elopm ent and prospects 
of trout farm ing in Puno D epartm ent, Peru, has b een 
pub lished b y C hura- C ruz  &  Mollocondo- H ualpa ( op.cit.) .  
A ccording to those authors, the rainb ow trout 
( O ncorhynchus m ykiss W alb aum )  was introduced to 
a hatchery in J uní n D epartm ent, Peru in 1927, and 
for trout farm ing purposes into Puno D epartm ent 
in the 1930’ s. The species started to b e farm ed in 
L ake Titicaca in 1977, using the J apanese “ fi sh nets 
capture”  technology. That practice failed to reach 
initial ex pectations, and was replaced in 1996 b y  
the use of octagonal ( 5 X  5 m etres)  and sq uare  
( 10 X  10 m etres)  m etal cages. The production of 
rainb ow trout using such cages reached 7,204 m etric 
ton in 2008 and 8, 543 m etric ton in 2009. A rtifi cial 
feeds are used, and these are now purchased in 
pelleted form  from  com m ercial sources, rather 
than b eing prepared on site b y the trout farm ers 
them selv es using ingredients which are av ailab le 
locally, as was form erly the case.

The Peruvi an authorities hav e designated a total 
of 13,434 hectare as ava ilab le for aq uaculture in 
that part of the lake in Puno D epartm ent, with 
an additional 8, 000 hectare b eing processed 
adm inistrativ ely for that sam e purpose. 15%  of 
the req uirem ents for eyed trout eggs are supplied 
b y trout hatcheries in Puno D epartm ent, and the 
rem ainder are im ported from  D enm ark and the 
U SA . I t is a legal req uirem ent that the eyed eggs b e 
treated, prior to their dispatch from  source, with an 
aq ueous 10%  solution of organic iodine, for a period 
of 10 m inutes. The cage- farm ing of rainb ow trout 
activi ty is estim ated to hav e an annual production 
of 40,000 m etric ton per annum , with an estim ated 
va lue to the Peruvi an econom y of U S$ 100 m illion/
year. I n addition, the nearb y L ake L agunillas, which 
has sim ilar physico- chem ical characteristics, and 
a surface area of 50 km ², is also b eing incorporated 
into the cage- farm ing of trout activi ty. 
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I n South A m erica, enteric red m outh (ER M) d isease, 
the aetiological agent of which is Y ersinia ruckeri, 
has b een reported for the fi rst tim e from  A tlantic 
salm on (Sa lm o salar L .) ca ge-f arm ed in C hile (Br av o, 
1993) , and from  rainb ow trout farm ed in traditional 
raceways in the V enez uelan A ndes (Á lva rez , A ustin 
& C onroy, 1992) . The fi rst report of the occurrence 
of this disease in the Peruvia n A ndes, caused b y Y . 
ruckeri, was m ade b y Brav o & K oj agura (2004) fr om  
Ju nín  D epartm ent.  
 
Of th e hatcheries and trout farm s which were 
sam pled during the period Oc tob er 1988 – March 
2000, which were fed b y water from  lakes (4) a nd 
riv ers (39) fr om  that locality, and am ong which 
was one inv olv ed in cage farm ing, Y . ruckeri was 
tentativ ely identifi ed from  34 sites ( including 3 
hatcheries which provi de rainb ow trout fry to sm aller 
sites for on-gr owing purposes) . The isolates were 
sub seq uently identifi ed b y a C hilean lab oratory as 
b eing Y . ruckeri Type I . 

D uring the period J une –  J uly 2013, the author was ab le 
to v isit the trout farm ing facilities in the L ake Titicaca 
R egion of Peru, to inv estigate the causes of trout 
m ortalities occurring there. E ight different production 
sites were v isited, m ost of which had j uv enile rainb ow 
trout with a m ean av erage weight of 20g. Two of those 
sites had trout showing ob v ious clinical signs of 
enteric red m outh disease, the inv estigation of which 
form s the b asis of this com m unication.

L1$+&#1,)12").+$0%"(
The affected trout ex hib ited ex ophthalm os with 
periocular haem orrhages, necrosis reaching to the 
anus in the hind part of the gut, petechiae on the 
palate, pyloric caeca, heart, tongue, and internal 
surface of the opercula.  The gills were pale, and 
throm b i were detected in the gill lam ellae.  
The liv er was also pale, and sev eral of the trout 
showed splenom egaly. A pparently healthy fi sh from  
the sam e population showed signs of soft opercula. 
With in the cereb ral cavity , signs of dilation of the 
b lood v essels surrounding the b rain lob ules and optic 
peduncle were ob serv ed, in addition to petechiae on 
the surface of the cereb ral lob ules them selv es. 

R ainb ow trout displaying the aforem entioned clinical 
signs were euthanised, and duplicate sm ears were 
taken from  the peripheral b lood, kidney and spleen, 
which sm ears were stained b y the G ram  techniq ue and 
b y the W right techniq ue. Material from  the kidney and 
spleen was streaked onto the surface of b lood agar 
plates, and sub m itted to b acteriological inv estigation. 

>+(=,$(
The m icroscopical ex am ination of W right- stained 
peripheral b lood sm ears showed neutropaenia, 
throm b ocytopaenia, and the presence of m onocytes/
m acrophages. N on- reactiv e lym phocytes were 
ob serv ed in m oderate num b ers ( in spite of a 
septicaem ic process b eing present) . There was a high 
incidence of m ature ( norm ochrom ic and norm ocytic)  
erythrocytes with segm ented nuclei, som e of which 
displayed nuclear clepsidra, together with large 
num b ers of polychrom atocytes. The changes in 
the nuclear m orphology of the erythrocytes are 
suspected to hav e b een caused b y v itam in B com plex  
and folate defi ciencies in the diet. 

Gr am - stained sm ears of the kidney and spleen 
rev ealed num erous straight Gr am  negativ e rods 
in 9/ 9 ( 100% )  of the trout sam pled. Sub seq uent 
lab oratory studies on the m aterial led to the isolation 
and identifi cation of pure isolates of Y ersinia ruckeri 
Type I , on a b asis of the phenotypical characteristics 
displayed in Tab le 1, as per the profi le pub lished b y 
Wh itm an & MacN air ( 2004) .
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gelatine liq uefaction                         -

urease production -

H 2S production -

catalase +

nitrate reduction +

indole production -

lipase -

ox idase -

O / 129 sensitivi ty                                                -

arginine dehydrolase                                                   -

lysine decarb ox ylase                                                    -

ornithine decarb ox ylase +

ferm entation of glucose + (A G)

ferm entation of arab inose                         -

ferm entation of adonitol                                                   -

ferm entation of cellob iose                                                -

ferm entation of m annitol                                       +

ferm entation of  saccharose                                               -

ferm entation of sorb itol -

ferm entation of trehalose +
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A ntib iotic sensitivity  tests were undertaken, and 
the isolates were found to b e sensitiv e to am ikacin, 
am picillin, cephalothin, cephtaz idine, cephalotox in, 
cephtriaz one, cephurox in, ciprofl ox acin, fl orfenicol, 
gentam ycin, lev ofl ox acin, tetracycline, tob ram ycin 
and trim ethoprim / sulpha. The isolates were resistant 
to az treonam , cephtaz idim e, nalidix ic acid, and 
piperacillin/ taz ob actan. 

?#(-=((#%2
The isolation and identifi cation of Y ersinia ruckeri 
Type I  from  rainb ow trout farm ed in cages in L ake 
Titicaca constitutes a new geographical record for 
that b acterial fi sh pathogen, in addition to the second 
report of its occurrence in the A ndean R egion of Peru. 

C ertain aspects of the m anagem ent practices 
em ployed b y the trout farm ers need to b e considered. 
No r outine disinfection procedures of the nets are 
undertaken during the on- growing phases, and the 
nets are dipped in the water of the lake to allow sm all 
shrim ps to clean the surface fouling, after which they 
are left to dry in the air for 2 – 3 d ays, prior to their 
reuse. The nets are not cleansed with high- pressure 
hoses, as that is thought to dam age them . 

O n capture from  the cages, the trout are transferred 
in b oats to the shore, where they are gutted b y hand 
and placed in plastic b ox es for transportation to 
the m arkets. The trip b y road to C uz co, for ex am ple, 
m ay last 8  hours, and during that tim e no ice is used. 
W hen the trout are gutted, the b lood spills into the 
water of the lake, in which the cages are located at 
approx im ately 300 m etres distant from  the shore. I t 
is ob v ious that som e necessary im prov em ents to the 
handling, husb andry, m anagem ent, and m arketing 
practices should b e im plem ented as soon as possib le. 

The sensitiv ity of the isolates to m ost of the 
antim icrob ials tested suggests that such com pounds 
could b e utilised as a short- term  procedure to control 
cases of enteric red m outh disease in L ake Titicaca trout.
  

I t would b e conv enient to consider the 
im plem entation of fi eld trials with com m ercial 
v accines designed to prev ent cases of Y ersinia ruckeri 
Type I  infections in rainb ow trout b eing farm ed in 
cages in that South A m erican lacustrine env ironm ent. 
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:"&#12)L1G, D irector of the I nstitute of Spring Technology

The C oil Spring Federation ( C .S.F)  ( which com prised 
the H eav y C oil Spring A ssociation and the L ight Spring 
A ssociation)  was estab lished in 1942 as a wartim e 
m easure to unify the industry for the purpose of 
m eeting the large dem ands for num erous types of 
springs v ital to the production of reliab le eq uipm ent. 
I n conj unction with v arious technical b ranches of 
G ov ernm ent departm ents, indiv idual fi rm s in the 
spring industry conducted inv estigations cov ering 
the design, m aterials and m ethods of m anufacture 
for springs, and specifi cations were produced laying 
down req uirem ents to ensure the supply of m aterial 
and com ponents of the necessary q uality.

With  the end of the war, it b ecam e necessary to 
consider how the adva ntages that had already b een 
accrued could b e ex tended to b enefi t the whole 
of the industry and how technical liaison could b e 
placed on a m ore perm anent footing. 

A s a result, the C oil Spring Federation R esearch 
O rganisation ( C .S.F.R .O .)  cam e into operation in 
O ctob er 1945.

I n 1961, the C .S.F.R .O . applied for recognition as a 
R esearch A ssociation and this was granted.  
A s a conseq uence, the R esearch O rganisation was 
conv erted into a lim ited liab ility com pany and the 
nam e was changed to the Spring Manufacturers’  
R esearch A ssociation ( SMR A ) . A  further change 
occurred in 1966, when the A ssociation was 
renam ed the Spring R esearch A ssociation ( SR A )  
to refl ect the fact that its ob j ectiv e was to offer 
servi ces to the whole of the spring industry, not 
j ust the spring m akers who were m em b ers of the 
original Federation. A t the that tim e, the Spring 
Manufacturers’  A ssociation ( SMA )  was responsib le 
for com m ercial interests of the industry, and their 
Mem b ers included com panies dealing with fl at 
springs and other types of spring com ponents,  
not j ust coil springs.
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I n 1974, it b ecam e apparent that the functions of 
the SR A  and the SMA  were b ecom ing increasingly 
interdependent, particularly as the SR A  had taken 
ov er the secretarial work for the SMA  and it was 
decided to rationalise the organisation into one 
unifi ed com pany with a new nam e of the Spring 
R esearch and Manufacturers’  A ssociation ( SR A MA ) .

A  further change occurred in 1997 when, following 
a reduction in the lev el of Go v ernm ent funded 
research, a decision was m ade to m arket the 
technical services  to a m uch wider custom er  
b ase world-wid e, so the technical divis ion was  
re-l aunched as the I nstitute of Spring Technology 
(I ST) , with the Trade A ssociation function for the 
British Spring I ndustry falling under the auspices of 
the UK  Spring Manufacturers’  A ssociation ( U K SMA ) . 

I ST operates on a “ not for profi t”  b asis and receiv es 
no G ov ernm ent sub sidy or grant to enab le b usiness 
to continue, relying on m em b ership sub scriptions and 
com m ercial sales of technical serv ices and products. 
I ST has b uilt up an ex cellent reputation for technical 
com petence, independence and im partiality ov er the 
entire W orld in the past sev enty plus years. O ur range 
of serv ices and products offered has ex panded ov er the 
years to ensure that we continue to b e a uniq ue serv ice 
prov ider to the W orld’ s spring industry supply chain.

Today, the I nstitute of Spring Technology is recognised 
as the industry’ s m ost authoritativ e and infl uential 
v oice –  renowned as a uniq ue centre of ex cellence for 
spring technology -  enj oying an unriv alled pedigree 
and reputation stretching b ack m any decades.

The com pany’ s sole ob j ectiv e is to help its m em b ers 
grow their b usinesses –  com b ining ex pert knowledge 
and advi ce with a wealth of servi ces, unsurpassed 
and uneq ualled on a glob al scale.

I ST’ s spring design software is recognised as b eing 
the v ery b est in the world. 

Their spring test m achines are highly accurate 
and b oast ex ceptional q uality whilst their training 
courses educate, inform  and inspire. They hav e 
va luab le research datab ases am assed ov er decades 
of work.

The I ST offers all com panies inv olv ed in the spring 
industry supply chain a wide range of specialist 
technical servi ces – and access to a uniq ue 
‘ knowledge b ank’  of in- depth inform ation.

847989E9!)@I)7R>84<)9!/K4@J@<N
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UK  researchers provid e new inform ation and tools 
to help decision-m akers in Go v ernm ent, local 
authorities, land m anagers and b usinesses to 
understand the wider va lues of our ecosystem s and 
what they offer us. I n 2011 U K  Na tional E cosystem  
A ssessm ent (UK  NEA ) con cluded that the natural 
world and its ecosystem s are im portant to our 
well- b eing and econom ic prosperity. Y et they hav e 
b een consistently underva lued in conv entional 
econom ic analyses and decision m aking. The UK  
Na tional E cosystem  A ssessm ent Follow-On  (UK  
NEA FO ) p roj ect was com m issioned to address this 
prob lem . The proj ect has dev eloped a range of tools 
for decision m akers to m ake use of the research 
from  the UK NEA  and has carried out new research to 
understand and capture the shared cultural va lues of 
the natural envi ronm ent.  

Ou r interactions with natural spaces can b e 
ex perienced in a num b er of ways;  we m ight take a 
stroll in a woodland or picnic with friends in a park. 
Prev iously it has b een diffi cult for land m anagers 
to capture what va lue people place on these 
ex periences outside of the m onetary va lue. 

This new research found that b y using a range of 
approaches we could understand the strength and 
depth of feelings that people hold ab out a natural space. 

By understanding an indivi dual’ s spiritual connection, 
identity and the aesthetic va lues that they place 
on nature, land m anagers will b e ab le to hav e m uch 
fuller picture of the total va lue of the decisions that 
they m ake in fi nancial term s and the va lue that 
people place on these decisions. 

The fi ndings and tools dev eloped from  the U K  N EA FO  
proj ect provi des a useful resource for policy- m akers 
and practitioners with advi ce on which m ethods and 
tools are b est for a giv en situation, how they should 
b e used, and in which com b ination. 

The U K  N EA FO  has b een a collab orativ e effort 
b etween the D epartm ent of En vi ronm ent Food 
and R ural A ffairs ( D efra) , the A rts and H um anities 
R esearch C ouncil ( A H R C ) , the E conom ic and Social 
R esearch C ouncil ( E SR C ) , the N atural En vi ronm ent 
R esearch C ouncil ( N ER C )  and the W elsh Go v ernm ent.
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Scientists hav e discov ered how a b loodsucking 
parasite has transform ed D eform ed W ing V irus ( D WV )  
into one of the b iggest threats facing UK  honeyb ees.

H oneyb ees are a key pollinating insect, adding around 
$ 40Bn glob ally to crop v alue. O v er recent years the 
spread of parasites and the v iruses they transm it has 
resulted in high ov erwintering colony losses.

Ne w and em erging threats to insect pollinators are 
putting increasing pressure on the agricultural sector 
to m eet the dem ands of a growing population. 
D WV  is one of the m ost com m on vir uses infecting 
Eu ropean honeyb ees. A lthough present in alm ost 
all colonies, high lev els of deform ed wing disease – 
characterised b y dev elopm ental deform ities, reduced 
foraging ab ility and longevity  – a re only com m on 
when V arroa is also present. 

R esearchers at the Un iv ersity of W arwick hav e 
discov ered how the disease is am plifi ed in the 
presence of V arroa destructor, a tiny parasitic m ite 
inva ding hiv es across the glob e.

I n colonies free 
from  V arroa, D WV  is 
present at v ery low 
lev els and generally 
causes sym ptom less 
infections. H owev er, 
the team  found that 
when V arroa feeds on 
honeyb ee haem olym ph 
(‘ b lood’ ) , specifi c v irulent 
strains of the vi rus 
are transm itted and 

am plifi ed, ex plaining why colonies infested with the 
m ite suffer m ost sev erely. 

The researchers also dem onstrated that direct 
inj ection of a m ix ed D WV  population in the ab sence 
of the m ite, resulted in the sam e vir ulent strain 
b eing am plifi ed, suggesting that this route of vi rus 
transm ission b ypasses the insect’ s anti- v irus 
defence system s.

Professor D avid  E va ns, from  the Un iv ersity of 
W arwick, who led the study, ex plains: 
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The introduction and glob al distrib ution of the m ite 
has had a signifi cant im pact on the health and 
surv iv al of honeyb ee colonies. The research, pub lished 
in the j ournal PL O S Pathogens could lead to inform ed 
b reeding program m es for V arroa and v irus resistance. 

Professor E va ns added: 
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The research shows how D eform ed W ing V irus ( D W V )  
has b een transform ed into a m aj or disease thanks 
to the parasitic m ite V arroa destructor. D W V  is 
widespread in U K  honeyb ees and is usually harm less. 
H owev er V arroa transm ission am plifi es a v irulent form  
of the v irus associated with disease, reducing foraging 
ab ility and increasing m ortality. The fi ndings could 
lead to inform ed b reeding program m es for V arroa and 
v irus resistance to help safeguard insect pollinators.

The proj ect is part of the I nsect Pollinators I nitiativ e, 
j ointly funded b y the Biotechnology and Biological 
Sciences R esearch C ouncil ( BBSR C ) , D efra, the 
N atural En vi ronm ent R esearch C ouncil ( N ER C ) , the 
Scottish Go v ernm ent and the W ellcom e Trust under 
the auspices of the L iv ing with En v ironm ental C hange 
( L WE C )  partnership. 

The paper “ A  V irulent Strain of D eform ed Wi ng V irus 
( D WV )  of H oneyb ees ( A pis m ellifera)  Prev ails after 
V arroa destructor- Mediated, or I n V itro, Transm ission”  
is pub lished in PL O S Pathogens.
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The m ost recent avia n infl uenz a vir us to infect 
hum ans, H 10N8,  is unlikely to cause a threat to 
pub lic health without further changes, according to 
Medical R esearch C ouncil ( MR C ) scien tists.

R esearchers at the MR C  N ational I nstitute for Medical 
R esearch ( MR C - N I MR )  inv estigated whether H 10 
v iruses had the potential to cause a pandem ic b y 
uncov ering the m olecular structure of H 10 and looking 
at its receptor b inding properties, as the strength of 
the interaction b etween v irus and host is a m aj or factor 
in determ ining the likelihood of an anim al infl uenz a 
v irus causing a pandem ic. The study, pub lished in 
N ature, found that although the H 10 infl uenz a v irus 
b ound strongly to hum an receptors, it attached m ore 
tightly to av ian receptors. They b eliev e that for H 10N 8  
to pose a threat to hum an health it would need to lose 
som e of its b inding capacity for av ian receptors.

The b inding characteristics of H 10 are shared with 
other pandem ic strains of infl uenz a such as H 1 
( 1918  Spanish fl u)  and with recent H 7 v iruses that 
hav e infected hum ans. H owev er, the H 1 and other 
pandem ic v iruses hav e a clear preference for hum an 
receptors, b inding to them  up to 100 tim es m ore 
tightly than to av ian receptors. W ith the H 10 strain, the 
interaction with the av ian receptor is approx im ately 
150 tim es stronger than with the hum an receptor.

H 10N 8  follows H 7N 9 and H 5N 1 as the latest in a line of 
av ian fl u v iruses that cause serious disease in hum ans. 
The fi rst hum an H 10N 8  infection was detected in a 
fatal case of pneum onia in D ecem b er 2013 in C hina. 
Since then there hav e b een two further cases of av ian 
H 10N 8  infection, and an additional death.
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( D r J ohn McC auley, D irector of the WH O   
I nfl uenz a C entre at the MR C - N I MR , L ondon)   
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( Professor Paul Moss, C hair of the MR C   
I nfection and I m m unity Board)

The paper “ R eceptor b inding b y H 10 infl uenz a v iruses”  
is pub lished in N ature. doi:10.1038 / nature13443
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The UK ’ s structural b iology com m unity will hav e 
access to the m ost adva nced crystallography 
technology in the world thanks to a £5 .64M 
inv estm ent from  UK  research funders. 

The Biotechnology and Biological Sciences R esearch 
C ouncil (BBSR C ) , the Medical R esearch C ouncil 
(M R C ) a nd the W ellcom e Trust will contrib ute the 
funds towards the Eu ropean X -r ay Free El ectron 
L asers (XF EL ) p roj ect, under construction in 
H am b urg, Ger m any. 

The m oney will guarantee U K  researchers the chance 
to use serial fem tosecond crystallography ( SFX )  at 
the Eu ropean XF E L , a cutting-ed ge techniq ue to 
determ ine the three- dim ensional shape of b iological 
m olecules at high resolution and incredib le speeds. 

A  hub  for scientists who wish to use SFX  will also 
b e estab lished at the D iam ond L ight Source in 
Ox fordshire to train and prepare UK  researchers. 
 
C rystallography is used to determ ine the 3D  
structure of the m olecular m achines of life, and has 
transform ed our understanding of livin g things. I t 
can b e used to dev elop new pharm aceutical drugs, 
antib iotics and new sources of chem icals and energy.
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( Michael D unn, H ead of Gen etics and Molecular 
Science at the W ellcom e Trust)  

O v er fi v e years b etween 2014 and 2019 the U K  funders 
will contrib ute £ 5.64M to the E uropean X FE L  proj ect. 

2014 is the U nited N ation’ s I nternational Y ear of 
C rystallography, refl ecting its glob al im portance and 
contrib ution to hum an life. 

From  2017 the Eu ropean X FEL  facilities will represent 
a new generation of crystallography technology and 
will allow scientists to work at fi ner resolutions and 
faster speeds than ev er b efore. 
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The S-L ab  proj ect, now b ased in the I nstitute of 
Science and Technology, prom otes effectiv e and 
sustainab le design, operation and m anagem ent of 
lab oratories. I ts initial focus was on im provi ng energy 
and envir onm ental perform ance, b ut its em phasis 
has b roadened to cov er m any other features. This 
is refl ected in its current inv olv em ent in supporting 
the ‘ D iam ond 2’  task force on effi ciency and 
m odernisation of univ ersities.  

S-L ab  is uniq ue in provid ing a space for the key 
players inv olv ed in lab oratory design, operation and 
m anagem ent – t echnical staff, academ ics, estates 
and facilities, procurem ent, suppliers and others – 
to interact and hav e strategic discussions. I t also 
em phasises the synergy b etween safety, b usiness 
and sustainab ility rather than com partm entalising 
and/ or seeing them  as com peting with each other.  
Or iginally focussing on H igher E ducation the proj ect 
now also supports action in pub lic and priva te sector 
lab oratories and is keen to b uild links with them .  
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R unning ev ents to profi le good practice, discuss 
key issues and dev elop networks 

The S- L ab  A wards schem e which recognises 
ex cellence in lab oratory design, operation and 
m anagem ent 

A n annual C onference this year entitled 
‘ Supporting W orld C lass Science’  

The award of sm all grants for lab oratory 
im prov em ent proj ects 

7$+3+)/1&&%,,

D ev eloping case studies of b est practice and 
b riefi ng paper in key lab oratory issues 

A  lab oratory assessm ent fram ework to gauge 
env ironm ental perform ance and associated 
E nv ironm ental G ood Practice G uide 

D ev elopm ent of G ood L ab oratory D esign Principles. 

S- L ab  runs a wide v ariety of ev ents all of which aim  to 
eq uip delegates to im prov e the way their lab oratories 
are run. For ex am ple at a recent ev ent ‘ C old Storage 
in L ab oratories: A ctions to C ut C osts, Free Space 
and R educe E nergy C onsum ption’  delegates learned 
ab out how to organise sam ples effi ciently, use the 
lowest tem perature necessary to preserv e sam ples, 
m aintain storage dev ices and the econom ic b enefi ts 
of purchasing energy effi cient cold storage dev ices. 
A nother recent ev ent focussed on ‘ E ffectiv e U se of 
L ab oratory E q uipm ent and R esources: I nv entory 
and Booking System s’ , and like the fi rst ex am ple 
was b ased around the work done b y som e of the 
shortlisted entries for the 2014 S- L ab  A wards.

The S- L ab  A wards hav e b een running for 3 years 
now and are an initiativ e which is open to all kinds 
of lab oratories including gov ernm ent and priv ate 
sectors, in any country. The schem e recognises 
ex cellence in lab oratory design, operation and 
m anagem ent that creates im prov ed perform ance 
whilst m aintaining and enhancing safety and 
sustainab ility, and shares this b est practice through 
an A wards report and presentations at the conference 
and other ev ents. This year there were 58  entries to 
the A wards from  four continents, and the winning and 
highly com m ended entries will b e recognised at a G ala 
dinner on the 1st Septem b er at K ings C ollege L ondon. 
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I t will feature L ewis D artnell, U K  Space A gency R esearch 
Fellow &  STFC  Science in Society Fellow at the U niv ersity 
of L eicester, and author of the b est selling b ook ‘ The 
K nowledge’ . This is a guide to the science and technology 
that underlies m odern life, giv en piq uancy b y im agining 
the need to recreate it from  scratch in the ev ent of glob al 
catastrophe such as a large m eteor im pact. P7++)0$$;a]]
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The S- L ab  conference is also a v ehicle to prom ote and 
share b est practice and m any of the presentations are 
b ased around the winners and shortlisted entries for the 
S- L ab  A wards. 
 
The program m e ensures that there is specialist content 
for designers, educators, engineers, estates staff, I T staff, 
m anagers, purchasers and suppliers, and technical staff. 
The conference is also a uniq ue opportunity for different 
lab oratory stakeholders to network and learn from  each 
other, and to help them  engage in cross- functional and 
strategic thinking ab out their activ ities.  This year it will 
feature alm ost 100 presentations. A  program m e and 
b ooking details can b e found at)
0$$;a]]***\+CC+-$#3+,15\%&6\=A]\
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Presenters tb c, Medical R esearch C ouncil on: 
N ex t Gen eration Biom edical R esearch: The MR C  
L ab oratory for Molecular Biology

Professor I an D unn, D eputy V ice C hancellor, C ov entry 
U niv ersity on:C reating C om m unities of STEM  
L earning Through I nnova tiv e D esign

Professor C hristopher Mottershead, V ice Principal, 
R esearch and I nnova tion, and I an C aldwell, D irector 
of Es tates, on: STEM  Strategies and Support at K ing’ s 
C ollege

Michael J ohnson, H ead of En gineering and Es tates, 
and A lan Ga rm onsway, C hange D irector, on:The N ew 
Pirb right I nstitute:
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For m ore inform ation ab out S- L ab  activ ities and resources v isit ***\6%%"-1.;=(\%&6
S- L ab  is grateful for the support of the following sponsors:
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A t the recent ex cellent 
A ssociations J oint A nnual 
C onference which ran ov er A pril 
9th, 10th & 11th  2014 at the 
Un iv ersity of Strathclyde it was 
decided to renam e UC L A S.

For the reasons b ehind this we hav e to look  
into the past….

The British Un iv ersities C hem istry L ab oratory 
A dm inistrators and Superintendents, BUC L A S, was 
form ed in 1968.  H owev er, when in 2008 col leagues 
from  C hem istry D epartm ents in Southern I reland 
j oined the organisation ‘ British’  was dropped from  
the title.  So in 2008 UC L A S was form ed!

The group continue to m eet on an annual b asis at a 
host univ ersity to:
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H owev er, as tim e has gone b y and work and j ob s 
got b igger and b igger the single role of L ab oratory 
A dm inistrator and Superintendent has gradually 
b een m odifi ed into two q uite separate succinct roles. 
Separating adm inistration and fi nance m anagem ent 
from  technical m anagem ent, with the new title 
“ L ab oratory Manager”  or “ L ab oratory Technical 
Manager”  b ecom ing the term  m ore widely used now.
  
R ecently, we in U C L A S b eliev ed that our old nam e of 
“ U niv ersities C hem istry L ab oratory Superintendents”  
was too narrow, and didn’ t q uite refl ect the m uch 
wider chem istry b ased activ ities that are now 
found across the m ulti- discipline activ ities in m any 
univ ersities. W e b eliev ed that it was prob ab ly therefore 
hav ing a rather deleterious effect on enrolm ent of new 
m em b ers. I t was, we felt, tim e for action! !

So, after a long deb ate the idea of the acronym  C H EM  
(C hem istry H igher E ducation Managers)  was b orn!  

K1&&G):"1.(

The new nam e C H EM  we hope will encourage m ore 
and wider cross section of technical m anagers to 
j oin. I t is hoped that b y encouraging new people 
in m ore div erse and va ried chem istry roles we can 
create a m ore reactiv e and proactiv e group that 
is ready to m eet the dem ands of a m uch m ore 
corporate form  of higher education.  C H EM , as a 
special interest group of the I ST is ideally placed to 
offer help and advi ce to people taking up the new role 
of technical m anager. I  personally found this network 
group to b e m ost useful when I  took up m y role as 
D epartm ental Technical Manager last year.  I  found 
the depth of ex perience inva luab le. 

C H EM  is not j ust for departm ental technical 
m anagers. I f you are a teaching lab  m anager or a 
research lab  m anager you b elong to this elite club !

En rolm ent in to C H EM  is free.  Wh y not j oin?  

W e are a friendly, inform al group. The m eetings are 
always interesting and inspiring.

L et’ s get the C H EM istry right!!

For m ore inform ation contact:

:,1#2+)L1&$#2

alaine.m artin@s trath.ac.uk
0141 548 2257
07921186081
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TMU is a n inform al v oluntary association of technical 
m anagers and supervisor s working with technology & 
engineering to support of a wide range of disciplines 
in univ ersities throughout the Un ited K ingdom . 
 
I n 1992 R ichard V errall from  Sussex  Un iv ersity 
started it all off. With out his initial v ision and hard 
work our association would not hav e b een form ed. 
H e also chaired the organising com m ittee for sev eral 
years until his retirem ent in 2001.

R ichard put together a proposal to a num b er of like-
m inded engineering technical m anagers across the 
UK  for a conference and the creation of a sub seq uent 
network. The idea was m et with great enthusiasm  
and so, in 1992, R ichard, together with a great deal 
of help from  J im  H orsfi eld of Sheffi eld U niv ersity, put 
on our v ery fi rst En gineering Managers in U niv ersities 
C onference.  EM U w as b orn.

Between 1992 and 2013 we were sim ply known as 
EM U (En gineering Managers in Un iv ersities) . I n 2009 
we b ecam e a special interest group of the I ST.

I n 2014 we hav e now changed our nam e to TMU  ( and also 
killed the b ird with a new logo)  to refl ect the wide and 
trem endously div erse env ironm ents that engineering 
and technology supports in today’ s univ ersities.

TMU  is a 
com pletely 
v oluntary 
association of 
H E  technical 
m anagers and 
superv isors 
working in 
technology 

&  engineering env ironm ents in support of a wide 
range of disciplines in univ ersities throughout the 
U nited K ingdom . The b road term  “ technical m anager”  
encom passes a wide range of activ ities, em ploym ent 
categories and j ob  titles in H E I s. But such a person 
will norm ally hav e som e responsib ility for m anaging 
resources such as a technical serv ice, a facility, or 
lab oratory where they prov ide technology or engineering 
support to academ ic teaching and/ or research. 

!LEO)9LEO)12")$0+)879
<+%CC)K%*+,,)M)812)JG2+

9ed\[h[dY[�Z[b[]Wj[i�ekji_Z[�A[b^Wc�
?ibWdZ�?dZkijh_Wb�Cki[kc"�I^[\Ó[bZ�(&&+

This area of technical support can b e found in and 
across an enorm ously div erse range of disciplines. 
For ex am ple b elow are j ust som e of the areas where 
our current m em b ers work: 

A erospace
A dva nced A dditiv e Manufacturing
Bio b acterial technology 
Biom echanics
C hem ical engineering
C om puter science
C om puter graphics & vi rtual reality
C ontrol & system s engineering 
El ectron m icroscopy
El ectrical engineering
Geo technical engineering
Materials technology & engineering
Manufacturing & design
N anom aterial technology
R ob otics
Sports technology & engineering
Soil technology
W ater engineering

A utom otiv e technology
A rts – fab rication technologies
Bio technology
Biom aterials technology & tissue engineering
C om m unications technology 
C om puting, I T, & m edia technologies
C oncrete & earthq uake engineering
C iv il & structural engineering & technology
El ectronics
Fuel technology
I m aging technology
Materials science
Mechanical engineering & technology
Polym er & glass technology 
Steel technology
Sem i- conductor m aterials technology
Space system s technology

TMU  has a growing m em b ership and continues to 
welcom e new m em b ers who are in a senior technical, 
a superv isory or a m anagem ent role in any discipline 
where their work has a technology or engineering 
elem ent. W e are a v ery v aried and div erse collectiv e that 
thriv es b ecause of the inform ality of its network, where 
indiv iduals and groups can b enefi t from  adv ice and 
ex perience of colleagues working in like env ironm ents.

W e get together j ust once a year for a conference 
held at a univ ersity in the U K , where we can enj oy and 
participate in a relev ant program m e of presentations, 
talks and discussion that encourage and support 
collectiv e networking opportunities. 

TMU  is not a form al professional b ody, and does not 
hav e a form al com m ittee or hierarchy. I ts adm inistration 
currently consists of j ust a v oluntary chair and deputy 
chair of its conference organising team .

90+&+)1&+)2%).+.5+&(0#;)C++(\
TMU ’ s aim s are to:

enab le sharing of b est practice
add to indiv idual and corporate knowledge
b roaden understanding of our technical profession
foster a collegiate spirit across its m em b ership 
act as a focus for feeding legitim ate and com m on 
concerns with respect to our support for teaching 
and research in H igher E ducation I nstitutions 
( H E I s)  to the I nstitute of Science &  Technology, of 
which TMU  is a registered special interest group
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A dults learn differently to children in school. 
L ecturers can do two sim ple things to ensure they 
serv e the learning needs of their students, whether 
it b e in Science or Technology or other sub j ects to 
prom ote effectiv e learning:

1. A sk them : 
A  good L ecturer can use activ ities, q uestionnaires or 
discussion to discov er how students prefer to learn. 

2. Un derstand them : 
L ecturers need to hav e a rob ust understanding 
of the com m onalties of adult learners. 

J+1&2#26);&%-+((+()#2)1)2=$(0+,,
I n short, attention m akes learners receptiv e to 
inform ation. They process this inform ation alongside 
prior knowledge, until they arriv e at understanding which 
enab les them  to draw conclusions, that they then apply 
and test against reality and ex perience for confi rm ation. 
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The fi rst thing a L ecturer should do is ensure they 
hav e the learner’ s attention. N ot b y shouting, b ut b y 
helping the learner to understand why the topic at 
hand is im portant to them . I ts relev ance can m ake 
the difference to its m ental acceptance or rej ection.
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G roups of adults hav e a v ariety of learning styles, ev en 
within “ single sub j ects”  such as Science or Technology, 
so the teaching inform ation needs to b e presented in a 
v ariety of ways. These ways can include use of the written 
word, v isuals, audio, liv e action, practice, ex perim ents, 
lab oratory sessions and theory sessions. I deally, there 
needs to b e a m ix ture within ev ery session. I f that were 
not the case, and if ev eryone learned the sam e way, it 
would b e easy enough to giv e ev eryone a b ook and tell 
them  to com e b ack at the end of term  for an ex am !
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A ll learners com pare new inform ation against their 
prev ious knowledge and ex perience. L ecturers need 
to giv e learners the chance to refl ect, q uestion and 
com pare. Perhaps using sm all group discussions to giv e 
learners the chance to draw from  their past and link it to 
current inform ation. A  good L ecturer b uilds this step into 
the Science or Technology program , b ecause the learners 
are m ost likely do it anyway without realising it. Y ou m ay 
hear learners say things like: “ This isn’ t the way we did it 
b efore.”  “ W hen I  was at school, we did it this way”  or “ W e 
don’ t do it that way at work” .  I t m akes com m on sense 
that a L ecturer will allow the learners to discuss these 
thoughts and practices in an open and supportiv e way 
and link them  to current learning activ ities, so that all 
m ay b enefi t from  the ex perience of others.
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I t is the learner’ s j ob  to draw conclusions for 
them selv es ab out how learning ex perience will 
b e used. A ll learners hav e their own perspectiv e, 
ex perience and learning style, and that will affect how 
they fi nally understand sub j ect m atter. The L ecturer’ s 
j ob  is help the learners m ov e through the m aterial 
in an orderly and effectiv e way, giv ing them  tim e to 
practice new skills and draw their own conclusions. 

:;;,#-1$#%2)12")$+($#26)
A fter a session is ov er, learners will go hom e or 
b ack to a work placem ent or em ploym ent, and try to 
decide if the inform ation they receiv ed in a session 
was worthwhile or of no va lue. 

The learner will ex perim ent, test, and ultim ately 
accept or rej ect the sub j ect m atter. There is nothing 
the L ecturer can do to stop them . A  good L ecturer 
b uilds this into the program : encouraging learners 
to ex perim ent and share fi ndings. D uring the follow-
up phase of the program , the L ecturer can check on 
the ex perim entation and ev entual application of the 
teaching and theory against accepted practice and 
understanding. H opefully a m atch will ex ist.

I++,#26()
W e m ust not forget one particular issue that can cloud 
the adult learning process: feelings. A dults usually 
m anage to look calm  and rational, especially at work 
or in a lab oratory setting ( we hope! ) , b ut the prospect 
of teaching, learning, discussing, sharing ex periences 
or practices can stir up unex pected  feelings. 

Wh en dealing with learning, especially with adults, 
it is im portant to address the feelings the learners 
m ay hav e ab out certain aspects of their learning or 
certain sub j ects  to ensure effectiv e learning can 
ensue. W e m ay need to consider

A nger 
A nx iety 
D epression 
Em b arrassm ent 
Ex citem ent 
Fear 
Frustration 
H appiness 
R esentm ent 

I t m akes sense, then, that a good L ecturer will plan 
for the em otions that accom pany learning and plan 
for an envi ronm ent that encourages, welcom es, and 
rewards the sharing of feelings or ideas.

/%2-,=(#%2
A ll in all, the creation of a supportiv e learning 
envi ronm ent will encourage learners to b e attentiv e, 
link their ex isting knowledge to current learning, 
share ex periences, test ideas, and generally b enefi t 
from  ex periencing effectiv e learning.

:-A2%*,+"6+.+2$
I  freely acknowledge the source for this article 
was a collection of handouts typically used in 
I nitial Teacher Training, and dev eloped b y the 
Teacher Training Team  at H ull & Go ole C olleges. 
I  hav e adapted these handouts and condensed 
them , hopefully distilling the key ideas and their 
application in Science and/ or Technology Teaching.

Thanks also to som e of m y learners whose archiv ed 
photographs I  hav e used in this article.
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K evi n Fletcher, BA , BSc( H ons) , 
A dvD ipE d, MA , ME d, ME d, C ert.  
I T & C om p, FI fL , Eu rProBiol, C Biol, 
MSB, MI ScT, Q TL S.
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H E aTE D  is a m em b ership organisation dedicated to 
supporting the professional dev elopm ent of technical 
staff from  all disciplines and specialism s in H igher 
E ducation, Further E ducation and related fi elds. Through 
H E aTE D  we work with technicians in all disciplines to:

1. support H E/ FE t echnicians in their professional 
and personal dev elopm ent;

2. im prov e the q uality of H E/ FE t echnicians 
across all disciplines, therefore contrib uting 
to im prov em ent of the student ex perience and 
research;  and

3. ensure a long term  supply of a high q uality H E/
FE t echnical workforce strivin g for im prov em ent.

From  our work with technical staff we know that 
they are working in som e of the m ost com plex  areas 
of the UK  econom y with m ore and m ore b eing asked 
of them . W e provid e a representativ e v oice for the 
UK  technical com m unity and work to ensure that 
ev eryone has the access to the training and support 
needed to b e world class.

Ou r support ranges from  the dev elopm ent of 
specialist training courses and regional networks 
to enab le colleagues from  neighb ouring institutions 
to m eet and discuss hot topics, share b est practice, 
and prom ote dev elopm ent opportunities to an 
online com m unity where m em b ers can ex pand 
on discussion from  regional network ev ents with 
colleagues from  other institutions.

Since 1 Septem b er 2013, 21%  of attendees at 
H Ea TED  courses and regional network ev ents 
hav e stated their attendance contrib uted to their 
application for/ renewal of Professional R egistration 
and 28%  of attendees req uested m ore inform ation on 
Professional R egistration. 

W ith three PPD  points av ailab le for regional network 
ev ent attendance, and m ore av ailab le for course 
attendance, H E aTE D  are ab le to support technical staff 
on their personal j ourney to achiev ing Professionally 
R egistered status. 
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( C ourse participant, N ewcastle U niv ersity, U se and 
Maintenance of Pipettors)
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( C ourse participant, N ewcastle U niv ersity,  
A b rasiv e Wh eels)  

W e work with H E organisations across the U K  with 
the num b ers growing each year. N ewcastle U niv ersity 
hav e b een m em b ers of H Ea TED  for ov er four years, 
and regularly take adva ntage of the training and 
dev elopm ent opportunities ava ilab le. To m ake it 
easier for technical staff to access training locally, 
reducing trav el tim e and ex pense, H Ea TED  works 
directly with N ewcastle’ s staff dev elopm ent team  to 
arrange on- site training for technical professionals. 
I n the last 18 m onths, courses cov ering a range of 
specialist skills hav e b een scheduled including;  
A b rasiv e Wh eels, C arriage of D angerous Go ods b y 
A ir, Safe L ifting and Slinging Procedures, Serv icing 
and Maintaining R outine O ptical Microscopes and 
U se and Maintenance of Pipettors. O v er 90 staff hav e 
b enefi ted from  on- site training ov er this period with 
m ore courses planned for the future. 

Æ<[[b�YedÒZWdj�je�YWhho�ekj�ceh[�j^ehek]^�cW_dj[dWdY[�
Yb[Wd_d]�WdZ�Y^[Yai�ed�kd_l[hi_jo�c_YheiYef[i$Ç  
( C ourse participant, N ewcastle U niv ersity, Servi cing 
and Maintaining R outine O ptical Microscope)

I n addition to attending courses arranged b y H E aTE D  
to run at their own institution, technical professionals 
from  N ewcastle hav e also attended courses deliv ered 
at other v enues across the U K , b enefi ting from  the 
interaction with colleagues from  other institutions. 
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I n the sam e tim e period, staff hav e attended 22 
days of training cov ering areas such as I ntroductory 
TI G W elding, the Theory and Practice of Molecular 
Biology, R apid Prototyping, A dob e A fter Eff ects, 
A dva nced Practical H PL C  and H Ea TED ’ s own popular 
Teaching and L earning Skills for Technical Staff, and 
L eadership and Managem ent Skills for Technical 
Staff courses. 
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C olin and his eight- strong team  of ex perienced 
and highly trained technicians norm ally work with 
a wide range of engineering undergraduates, post 
graduates, teaching staff and researchers, b ut 
recently he has added to this m ix  b y b ecom ing a 
H Ea TED  course provi der. A s well as enj oying this 
new challenge im m ensely, C olin also b eliev es it has 
b rought great b enefi ts. I nitially offering training in 
TI G W elding, C olin now offers four courses through 
H Ea TED . C olin com m ented: 
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A  great way of dev eloping your skill set and raising 
your profi le is to b ecom e a course provi der with 
H Ea TED . Oft en, technical professionals struggle 
to fi nd courses that m eet their uniq ue training 
and dev elopm ent needs and this training could b e 
provid ed b y other technicians through the H Ea TED  
network. W e regularly pub lish lists of courses we 
are looking to source on the Ne ws page of our 
web site and through our b iweekly e-n ewsletters. 
En gaging with H Ea TED ’ s courses helps our m em b er 
institutions address skills gaps and supports 
succession planning. 

But don’ t j ust take it from  us, C olin Win trip is C hief 
Mechanical Technician in the School of En gineering 
at D urham  Un iv ersity, a H Ea TED  Mem b er. C olin and 
his team  provi de sev eral courses for H Ea TED .



C olin’ s team  offer the following courses through H E aTE D :

I ntroductory TI G W elding
R apid Prototyping (3D  Printing)
I ntroduction to L aser Profi ling and En gravi ng 
I ntroductory C NC  Milling -  Protrak C ontrol

W e also work with our m em b ers to deliv er b espoke 
training drawing on the ex perience of departm ents 
and individ uals as needed. I n D ecem b er 2012, 
Vic toria Talb ot, L ab oratory Manager at H arper 
A dam s Un iv ersity approached H Ea TED  with a 
training req uest for her staff relating to the use and 
b asic m aintenance of pipettors. The com m ercially 
ava ilab le courses didn’ t q uite m eet the needs of 
her staff and the costs were prohib itiv e. H Ea TED  
put a call out through the m em b ership and Morag 
Wh itworth, Technical Team  L eader at the Un iv ersity of 
No ttingham  stepped forward.

Morag regularly deliv ered this training internally for 
undergraduates and postgraduates and was well 
placed to train other technical staff. O f her ex periences 
of b ecom ing a H E aTE D  course prov ider Morag said;
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Morag’ s course, U se and Maintenance of Pipettors, 
has b een prom oted across the whole H E aTE D  N etwork 
since its fi rst outing at H arper A dam s and has 
sub seq uently b een deliv ered at N ewcastle U niv ersity. 

For those people that don’ t yet feel ready to deliv er 
training to an ex ternal audience our Teaching and 
L earning Skills for Technical Staff (M odule 2)  can 
help. This is an ideal way of b uilding your skills and 
sharing your knowledge with colleagues and we hav e 
dates and v enues all ov er the UK , see the courses 
page of our web site)P***\0+1$+"\1-\=AQ for details. 

90+)3+0#-,+)$%)R&%C+((#%21,)>+6#($&1$#%2)

21%  of the people who attend our training and 
networks are using H Ea TED  activ ities as ev idence for 
the Professional R egistration application

26.5%  of the people who attend our training and 
networks hav e req uested m ore inform ation
working closely with the I ST to ensure that our 
m em b ers are fully supported on their j ourney

I f you would like to know m ore ab out how we can 
help you, or would like to know if your organisation 
is already a m em b er so that you can start to use our 
servi ces please em ail us at:�WZc_d6^[Wj[Z$WY$ka�
or vi sit the web site:)***\0+1$+"\1-\=A\

Follow)K!19!?)on Twitter 6>;WJ;:j[Y^i�

D r R achel C rossley is H Ea TED ’ s H ead of Program m e 
and D r K atherine Forsey is Mem b ership and 
N etworks Manager.

K!19!?
Myscience.co L im ited
U niv ersity of Y ork
Y ork Y O 10 5D D
T +4 4 ( 0)  1904 328 300
F +4 4 ( 0)  1904 328 328
info@h eated.ac.uk
www.heated.ac.uk
@H Ea TED techs

H Ea TED  is operated b y Myscience.co L im ited, com pany registered in 
En gland and W ales, N o. 05081097 .
R egistered offi ce address: Myscience.co L im ited, U niv ersity of Y ork, 
Y ork, Y O 10 5D D .
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Ga rdner D env er recently ran a com petition across the 
UK  to fi nd the oldest working C om pA ir and H ydrov ane 
com pressor. I n A pril 2014 they proudly announced 
the two winning entries.

Flying the fl ag for the reliab ility and durab ility of 
C om pA ir com pressors is a 1936 C om pA ir Broom wade 
m achine, which has clocked up an incredib le 78 years 
of service a nd an eq ually am az ing history.  Slightly 
younger, b ut “ fi ghting fi t”  in its fi fties is a 1963 
H ydrova ne com pressor.

The 1936 C om pA ir com pressor is owned b y Sheffi eld 
U niv ersity R esearch C entre and is in daily operation 
at the U niv ersity’ s fi eld centre at H arpur H ill near 
Bux ton, one of the few facilities in the U K  where large-
scale or haz ardous ex perim ents can b e perform ed.  

E ntered on b ehalf of the custom er b y G ardner D env er 
distrib utor, C hris H all from  A ir C om pressors and 
Blowers N orth ( A C B) , the m achine, which is located in 
an old W orld W ar Two b unker, is still serv iced regularly 
b y A C B and in fact, has j ust passed its annual 
m aintenance inspection this week with fl ying colours.

A s well as b eing a v eteran of the com pressed air 
world, the m achine is also a seasoned trav eller, hav ing 
b een stationed at a U  b oar serv ice yard in G erm any 
after W orld W ar Two b efore m aking the trip across the 
channel to b e donated to a professor at the U niv ersity 
in 1967, when the research facility fi rst opened.

The m achine still has all its original starters, which are 
fi lled with oil and, although this type of starter is no 
longer in use, it has b een preserv ed on this m achine.

En tered for the custom er b y Ga rdner D env er 
distrib utor, R ichard C oar from  A irva ne C om pressors, 
the 51- year old H ydrov ane unit is in daily operation at 
the U niv ersity of Manchester, a site that has b een at 
the forefront of engineering since it opened.  

Pioneering the dev elopm ent of the world’ s fi rst 
com puter and achiev ing num erous fi rsts in b oth the 
space and aerospace industries, the research centre 
has 25 N ob el laureates am ong its present and past 
research fellows and was recently awarded a N ob el 
priz e for engineering for the dev elopm ent of graphine.  

The com pressor is one of approx im ately 70 other 
H ydrova ne com pressors that are in use across the 
univ ersity, all of which are servi ced and m aintained 
regularly b y A irva ne C om pressors.
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( C olin Mander, R egional D irector at G ardner D env er)

iG ardner D env er is a glob al leader in the design, m anufacture, installation 
and serv ice of innov ativ e com pressor technologies for a div erse range of 
industries. http:/ / www.gardnerdenv er.com
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A  new discov ery b y scientists at the U K ’ s Science and 
Technology Facilities C ouncil ( STFC ) , offers a v iab le 
solution to the challenges of storage and cost b y using 
am m onia as a clean and secure hydrogen- containing 
energy source to produce hydrogen on- dem and in situ.

H ydrogen is considered b y m any to b e the b est 
alternativ e fuel for autom otiv e purposes b ut there 
are com plications with its safe and effi cient storage 
and v ery signifi cant concerns surrounding the costs 
of a hydrogen infrastructure for transportation. This 
new discov ery m ay well hav e found the answers to 
b oth these challenges.

Wh en the com ponents of am m onia are separated  
(a  techniq ue known as cracking) th ey form  one  
part nitrogen and three parts hydrogen.  
Many catalysts can effectiv ely crack am m onia to 
release the hydrogen, b ut the b est ones are v ery 
ex pensiv e precious m etals. This new m ethod is 
different and inv olv es two sim ultaneous chem ical 
processes rather than using a catalyst, and can 
achiev e the sam e result at a fraction of the cost.

A m m onia can b e stored on-b oard in v ehicles at low 
pressures in conform ab le plastic tanks. Meanwhile 
on the forecourts, the infrastructure technology 
for am m onia is as straightforward as that for liq uid 
petroleum  gas (L PG) .
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( Professor Bill D av id, who led the STFC  research 
team  at the I SI S N eutron Source)
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A m m onia is already one of the m ost transported 
b ulk chem icals worldwide. I t is am m onia that 
is the feedstock for the fertilisers that enab le 
the production of alm ost half the world’ s food. 
I ncreasing am m onia production is technologically 
straightforward and there is no ob v ious reason why 
this ex isting infrastructure cannot b e ex tended so 
that am m onia not only feeds b ut powers the planet.

2015 will b e a signifi cant year in the dev elopm ent of 
the car. Wh ile there is currently sub stantial interest 
and ex citem ent in all-el ectric v ehicles such as the 
Nissa n L eaf and the Tesla Model S, nex t year car 
m anufacturers will b egin to roll out a new generation 
of fuel-cel l electric v ehicles. Batteries play a 
signifi cant role in these cars b ut the v ehicle range, 
which will b e eq uiva lent to conv entional cars, will b e 
provid ed b y a fuel cell powered b y hydrogen.

These hyb rid v ehicles are touted to b e the way ahead 
b ut while all- b attery cars hav e issues with driv ing 
range, hydrogen prov ision is a m aj or headache b oth 
on- b oard for the fuel cells and on the forecourt for 
refuelling. The hydrogen in these 2015 cars will b e 
stored on- b oard in v ery high pressure tanks, and at 
ev en higher pressures at the forecourts. The safety 
issues of storing hydrogen on- b oard at these pressures 
are sub stantial while the cost issues of installing a 
new high- pressure infrastructure at the forecourts 
across the nation are currently m assiv ely prohib itiv e.
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( Professor D av id MacK ay FR S, C hief Scientifi c 
A dv isor at the D epartm ent of E nergy and C lim ate 
C hange ( D E C C ) )
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( K ate R onayne, H ead of I nnov ation at STFC )

Fiv e years ago, Professor Stev en C hu, N ob el Priz e 
winner and, at that tim e, the U S Secretary of State for 
E nergy in the O b am a adm inistration, sounded a death 
knell for the hydrogen econom y with his statem ent 
that, while it takes only three m iracles to b e declared 
a saint, it would take four m iracles to achiev e a 
hydrogen- b ased energy econom y. This work from  STFC  
researchers could well b e a turning point. 

The research paper ‘ H ydrogen Production from  
A m m onia using Sodium  A m ide’  is pub lished in the 
J ournal of the A m erican C hem ical Society and is 
av ailab le to download.
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R esearchers at K ing’ s C ollege L ondon hav e discov ered 
how a m olecular “ scaffold”  which allows key parts of 
cells to interact, com es apart in dem entia and m otor 
neurone disease, rev ealing a potential new target for 
drug discov ery.

The Medical R esearch C ouncil, W ellcom e Trust, 
A lz heim er’ s R esearch U K  and the Motor N eurone 
D isease A ssociation funded the study, pub lished in 
N ature C om m unications.

R esearchers looked at two com ponents of cells: 
m itochondria, the cell “ power houses”  which produce 
energy for the cell;  and the endoplasm ic reticulum  
( E R )  which m akes proteins and stores calcium  for 
signalling processes in the cell. E R  and m itochondria 
form  close associations and these interactions enab le 
a num b er of im portant cell functions. H owev er the 
m echanism  b y which E R  and m itochondria b ecom e 
linked has not, until now, b een fully understood.

By studying cells in a dish, the researchers 
discov ered that an E R  protein called V A PB b inds to 
a m itochondrial protein called PTPI P51, to form  a 
“ scaffold”  enab ling E R  and m itochondria to form  
close associations. I n fact, b y increasing the lev els of 
V A PB and PTPI P51, m itochondria and E R  re- organised 
them selv es to form  tighter b onds.

Many of the cell’ s functions that are controlled b y 
E R - m itochondria associations are disrupted in 
neurodegenerativ e diseases, so the researchers 
studied how the strength of this “ scaffold”  was 
affected in these diseases. 

TPD - 43 is a protein which is strongly linked to 
A m yotrophic L ateral Sclerosis ( A L S, a form  of m otor 
neuron disease)  and Fronto- Tem poral D em entia ( FTD , 
the second m ost com m on form  of dem entia) , b ut 
ex actly how the protein causes neurodegeneration is 
not properly understood.

The researchers studied how TPD - 43 affected m ouse 
cells in a dish. They found that higher lev els of TPD - 43 
resulted in a loosening of the scaffold which reduced 
E R - m itochondria b onds, affecting som e im portant 
cellular functions that are linked to A L S and FTD .

Professor C hris Miller, from  the I nstitute of Psychiatry 
at K ing’ s and lead author of the paper, said:
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Professor Miller concluded:
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A  state- of-
the- art easel 
is literally 
shedding new 
light on the 
ingenious v ariety 
of m aterials that 
hav e b een used 

ov er the centuries to create artists’  paint pigm ents.

The m icro-p ositioning easel is givin g scientists at 
The Na tional Ga llery, L ondon, the ab ility to ex am ine 
great works of art in unprecedented detail and is 
b eing used to analyse the paintings in a m aj or new 
ex hib ition, Making C olour. A round six  m etres long, the 
easel is capab le of holding and slowly m ov ing around 
a painting up to 2.8 m etres high and wide.

Funded through the support of the En gineering 
and Physical Sciences R esearch C ouncil ( EP SR C ) , 
the com puter controlled easel is capab le of safely 
holding a v ery large painting and m ovi ng it in 
m inute steps to m ake the m ost of the latest digital 
technology. I dentifying the m aterials used as 
pigm ents provid es inform ation on aspects such as 
the age of a picture and the painting techniq ue used.

Scientists and other researchers at the N ational 
Ga llery use digital im aging to b uild up a high-
resolution im age of paintings to learn ab out their 
structure, the way they are m ade and what needs to 
b e done for their preserva tion. The easel will open up 
opportunities to try out new types of research such 
as hypersepectral im aging.

I nfrared im aging, X -r ay im aging, electron m icroscopy 
and m ass spectrom etry are all used to discov er m ore 
ab out the m aterials used b y artists in the past and 
how they are likely to change ov er tim e.

From  ultram arine to regal gold and z inging silv er, the 
Na tional Ga llery’ s new ‘ Making C olour’  ex hib ition 
traces the history of how m aterials, natural and 
artifi cial, such as m inerals and dyes were used to 
create colour in paintings from  the Middle A ges 
to the end of the 19th century. Through a series of 
colour them ed room s visit ors can ex perience how 
artists used colour and m aterials in their art.
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Sassoferrato’ s V irgin in Prayer, one of the paintings 
in the ex hib ition, is painted in a rich deep royal 
b lue. J oseph Padfi eld, conserva tion scientist at the 
N ational Ga llery ex plains:

I n the past the only way to really see this am ount of 
detail was to take the painting down and look at it 
under a m icroscope, an option which was reserv ed 
for a v ery few people. U sing the new easel to capture 
ex trem ely high- resolution im ages of a painting, that 
special ex perience of b eginning to ex plore how such 
a fab ulous painting was created can b e accessib le to 
m any m ore people.

The easel is also helping inspire a part of the “ Making 
C olour”  ex hib ition. V isitors can get inv olv ed in an 
interactiv e ex perim ent that will feed into future research 
on hum an colour perception. I t inv olv es capturing 
the responses of people as they v iew a picture under 
different conditions, using a tuneab le L E D  light source.

Philip N elson, EP SR C ’ s C hief Ex ecutiv e said: 

The partnership b etween EP SR C  and the N ational 
Ga llery L ondon b egan in 2010. I t highlights the 
contrib ution that science and scientists m ake to the 
world of art, and the intellectual v alue that em erges 
when scientifi c and artistic traditions com e together.

The N ational Ga llery has an internationally 
recognised Scientifi c D epartm ent.
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I n the light 
of m ounting 
com petition 
from  countries 
such as Ja pan, 
K orea and 
the Un ited 
States the U K ’ s 
strategy for 
stim ulating 
growth in 
rob otics and 
autonom ous 
system s (R A S) , 
pub lished in 
Ju ly, is calling 
for action 

to im prov e the b usiness prospects of the nation’ s 
world-l eading technical capab ilities.
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(Un iv ersities and Science Minister D avid  Wil letts)
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( Professor D avi d L ane FR En g, C hair of the R ob otics 
and A utonom ous System s special I nterest Gr oup)

The Technology Strategy Board’ s R A S Special I nterest 
Gr oup (SI G) , in consultation with the En gineering and 
Physical Sciences R esearch C ouncil (EPSR C ) a nd the 
UK  rob otics industry, dev eloped the strategy for the 
Go v ernm ent’ s D epartm ent for Business, I nnova tion 
and Skills. 

I t highlights the fact that the U K  is in a prim e position 
to b ecom e a world leader in an industry estim ated to 
b e worth b etween $ 1.9 -  $ 6.4 trillion per year b y 2025 in 
term s of its glob al econom ic im pact ( source: McK insey) .

A  key recom m endation of the strategy is to dev elop 
ex isting U K  assets, such as decom m issioned nuclear 
sites, farm s, factories, m ines and whole towns, for 
use as v aluab le rob otics test b eds. For ex am ple, 
identifying farm  sites to test the deploym ent of 
autonom ous crop m anagem ent system s, and 
eq uipping m ob ility- friendly towns to safely test 
driv erless cars on real roads. C om b ined with a 
fl ex ib le regulatory fram ework, this would present a 
uniq ue opportunity to attract rob otics dev elopers 
and inv estors from  around the world.

The strategy, introduced b y D av id W illetts MP, Minister 
of U niv ersities and Science, at an ev ent in L ondon, 
highlights that the b iggest opportunities for the U K  
to ex ploit its rob otics talent are in transport, health, 
energy and m anufacturing. From  driv erless cars and 
rail system s that can m onitor and repair the track 
autonom ously, through to assistiv e technologies for 
the elderly and rem ote nuclear plant safety m onitoring, 
the U K ’ s technical know- how could b e worth b illions of 
pounds if it can b e successfully ex ploited.

C urrent estim ates indicate that the m arket for R A S 
products and technology, in non- m ilitary sectors, will 
b e in the order of £70 Bn b y 2025.
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( R ich W alker, Managing D irector of Shadow 
R ob ot C om pany)

I n order to capitalise on the rob otics opportunity, 
the strategy - wh ich has b een dev eloped to inform  
future Go v ernm ent resourcing and organisation, and 
to guide future policy -  identifi es fi v e core strands 
of activity  that it recom m ends as the focus for U K  
inv estm ent and action going forward.

I#3+)-%&+)($&12"()%C)1-$#%2a

>:7)<&12")/01,,+26+()-  G rand C hallenges, whereb y 
team s com pete to b uild R A S dem onstrators, should 
b e focused on real scenarios in v ertical m arkets that 
stim ulate collab oration, identify what is possib le, and 
ex cite the pub lic. U sing R A S A ssets as staging grounds, 
the com petitions will also help to estab lish regulation.

>:7)/,=($+&( -  I nv esting in areas of em erging rob otics 
growth, such as E dinb urgh and Bristol, in order to 
foster “ clusters”  that will help stim ulate innov ation 
across industry, academ ia and fi nance and prov ide 
support networks throughout the R A S supply chain.

>:7)7A#,,( -  Because rob otics generates so m uch 
interest it has the potential to attract the b rightest and 
b est to STE M sub j ects that are critical to a knowledge 
econom y. A ll actions should b e designed with 
skills dev elopm ent in m ind;  engaging with schools, 
apprentices, graduates and the general pub lic.

>:7):((+$()- M ake UK  the R A S destination of choice 
for international research, innov ation and m arket 
ex ploration b y dev eloping tangib le assets for the 
R A S com m unity. For ex am ple, turning UK  wasteland 
and decom m issioned assets into va luab le rob otics 
technology test b eds. A longside this, prov iding 
intangib le assets such as a fl ex ib le legal and 
regulatory envir onm ent, perva siv e software skills, 
and a willingness to try new ideas.

>:7)/%%&"#21$#%2)-  A ligning inv estm ent in research, 
b usiness and regulation so that U K  efforts form  
a cohesiv e, coherent innov ation pipeline, shaping 
a com m on and com petitiv e approach in different 
industry sectors.

A  pressing need to im prov e the process of technology 
transfer from  U K  scientifi c research into v iab le 
b usinesses is also highlighted, as well as the 
im portance of entrepreneurial support schem es, such 
as the R oyal A cadem y of E ngineering’ s E nterprise H ub .

The strategy also recom m ends proactiv e pub lic 
engagem ent to raise awareness and deb ate on the 
role of rob otics in ov ercom ing m aj or glob al challenges 
and international outreach to prom ote the U K  glob ally 
as an attractiv e place to inv est in b ringing R A S 
technologies to m arket.

I n order to im plem ent the recom m ended actions,  
the strategy recom m ends the estab lishm ent of a  
R A S L eadership C ouncil to engage with senior 
leaders across a range of sectors in industry, 
academ ia and Go v ernm ent, and to prov ide 
independent adv isory direction.
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The L eading Y our Technical Team  program m e set of J+1"#26)N%=&)9+-02#-1,)9+1. and)i=#,"#26)%2)N%=& 
J+1"+&(0#;)7A#,,( is geared toward deliv ering the fundam ental and key skill elem ents for leading and 
m anaging people, particularly in a technical team .

J+1"#26)N%=&)9+-02#-1,)9+1.
90+)J+1"#26)N%=&)9+-02#-1,)9+1.)R&%6&1..+)7+$

L Y TT -  L eading Y our Technical Team
BY L S -  Building on Y our L eadership Skills

The nature of technical support in m any univ ersities 
and higher education colleges is changing. 
Technicians hav e b ecom e b oth increasingly 
specialised and also high im pact in term s of directly 
supporting teaching, research or infrastructure. 
R ecent surv eys hav e shown that high q uality 
technical support is now seen as essential in 
deliv ering a high va lue student ex perience and 
q uality research.

For m any univ ersities one of the key challenges is 
how to effectiv ely channel, dev elop and m anage their 
highly va luab le technical resource. I ncreasingly, what 
has b een highlighted when realigning and grouping 
together technical support is the need to prepare 
and train technicians to m anage, and ab ov e all, lead 
technical team s. W e hav e designed the L eading Y our 
Technical Team  program m e set to m eet this need.

Both L YT T and BYL S are deliv ered in the contex t of 
a higher education technical envir onm ent b ut they 
are not aim ed at any specifi c j ob  role or discipline. 
Ou r participants com e from  a v ery b road range of 
higher education institutions, and from  a v ery div erse 
range of academ ic disciplines and departm ents or 
service sec tions. For ex am ple our recent courses 
hav e included people from  institutions such as 
Gl asgow C aledonian Un iv ersity, Un iv ersity of L eeds, 
Un iv ersity of Ox ford, C anterb ury C ollege, Un iv ersity 
of Bristol, Un iv ersity C ollege C ork, and N orwich 
Un iv ersity C ollege of A rts to nam e b ut a few. Sim ilarly 
our participants also hav e a wide va riety of j ob  roles. 
These range, for ex am ple, from  Technician, Senior 
Technician, L ab oratory Manager, I T Ne twork Team  
L eader, W orkshop Manager, Geol ogical Facilities 
Manager, Tex tile W orkshop Manager and  
Bio-r epository Manager. 

J+1"#26)N%=&)9+-02#-1,)9+1. has a long and well 
respected history. I t has b een running for 30 years 
with m ore than 1,200 technicians hav ing b een 
through the program m e ov er this tim e.  
The program m e content has continued to adapt 
and dev elop in line with changes in H E and it 
continues to b e held in v ery high regard b y H E senior 
m anagers and staff dev elopers. I ts high reputation is 
m aintained through deliv ering a v ery high standard of 
technical m anagem ent training v ia ex perienced H E 
m anagers, in a practical contex t with the reality of 
m anaging in a univ ersity technical envi ronm ent.  

K%*)$0+);&%6&1..+)*%&A(a Both program m e follow 
a sim ilar form at, in that the learning is enhanced 
through inform al and highly participativ e sessions 
that include activ e discussion, ex change of ideas and 
delegate group work. There is no role playing.

There are a strictly lim ited num b er of places and 
applicants are advi sed to apply early in order to 
secure a place.  

J+1"#26)N%=&)9+-02#-1,)9+1.)
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The program m e introduces the fundam ental b uilding 
b locks of m anagem ent and leadership specifi cally 
in the contex t of technical support in univ ersities 
and higher education colleges. I t provi des an 
opportunity to look at the practical challenges of 
m anaging and supervi sing technical staff from  b oth 
academ ic and servi ce areas, as well as ex am ining 
a range of essential m anagem ent and leadership 
skills and techniq ues. The program m e links practical 
leadership theories to dynam ic team  leading in 
contex t with the reality of m anaging in a technical 
univ ersity envi ronm ent.
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By the end of the program m e participants will hav e:
I dentifi ed the m ain m anagem ent/ leadership/
supervisor y skills req uired of them  within their 
own working envi ronm ent.
Ga ined inform ation on key issues, changes in 
higher education and current initiativ es and 
dev elopm ents which affect technical staff.
R efl ected upon the practices and processes 
affecting m anagem ent and leadership in 
technical units, sections and departm ents.
Practised a num b er of leadership and 
m anagem ent skills and identifi ed ways to 
dev elop these skills further.
H ad an opportunity to share with presenters 
and fellow participants from  a wide num b er of 
univ ersities and higher education colleges, their 
vie ws, ex periences, ex pertise etc.

/%2$+2$

The program m e will cov er topics including:
K ey issues - r oles and responsib ilities.
Managem ent v leadership.
Motiv ation and delegation -  indiv iduals and team .
C om m unication skills & team  b riefi ng. 
I nfl uencing skills and analysing your network.
Managing and leading your team  through change.
People m anagem ent issues & case studies.
Positiv e team  leadership

[0%)(0%=,")1$$+2"

This program m e is intended for chief/  principal/
senior technicians, lab oratory/  workshop/ unit 
m anagers, recently appointed departm ental 
superintendents or senior colleagues from  U K  
univ ersities and colleges, who m ight now or 
in the future, hav e m anagerial or superv isory 
responsib ilities and are interested in dev eloping 
their fundam ental m anagem ent/ leadership skills. 
The program m e content will b e deliv ered within the 
contex t of working in an univ ersity envi ronm ent and 
will b e applicab le to support staff from  academ ic and 
service a reas. I t is m ost im portant that participants 
are, wherev er possib le, residential and therefore 
ava ilab le to attend the program m e throughout. 
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The program m e b uilds on the fundam entals learned 
in L eading Y our Technical Team  and prov ides a further 
opportunity to look at the practical challenges of 
m anaging or supervisin g technical staff from  b oth 
academ ic and service a reas, as well as ex am ining a 
range of essential m anagem ent and leadership skills 
and techniq ues. The program m e again links practical 
leadership theories to dynam ic team  leading in 
contex t with the reality of m anaging in a technical 
univ ersity envi ronm ent. The program m e content 
incorporates a range of topics that were suggested 
b y attendees on L eading Y our Technical Team  as 

areas that they would m ost like to ex plore further, e.g. 
Managing Staff Perform ance, D ealing with D iffi cult 
People and I nfl uencing Skills. Toward the end of the 
program m e we b egin to ex plore the topic of L eadership 
I ntelligences, which introduces you to them es cov ered in 
greater depth in m ore adv anced leadership program m es.

By the end of the program m e participants will  
know how to:

L ead and m otiva te b y identifying the key skills 
and characteristics of successful leaders and to 
dev elop the key people m anagem ent skills you 
need to ensure success.
I m prov e perform ance through dev eloping 
personal strategies for enhancing the 
effectiv eness of your team  b y using fl ex ib ility 
across the leadership styles.
Manage perform ance through dev eloping your 
team ’ s strengths b y setting and reaching b oth 
personal and team  ob j ectiv es using delegation 
and leadership skills.
L ead a team  m ade up of different personalities 
and encourage m utual respect and cooperation 
from  all team  m em b ers and understand how to 
ov ercom e b arriers to com m unication.
W ork with diffi cult people through resolv ing 
confl ict and dealing with diffi cult people and 
situations confi dently and positiv ely.
U nderstand yourself, your infl uencing 
envi ronm ent and your im pact and to dev elop 
m ultidirectional infl uencing skills and an 
infl uencing strategy.
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The program m e will cov er topics including:
L eadership & m otiva tion -  The differences of 
m otiva tion, infl uence and m anipulation.
Managing perform ance – Wh ere and when to 
im prov e team  and/ or indivi duals perform ance.
W orking with diffi cult people -  H ow to take 
control & case studies.
I nfl uencing -  I nfl uencing team s &  
infl uencing indivi duals.
L eadership intelligences -  Personality b ased 
leadership, leadership and team  perform ance.
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This program m e is particularly suited to people 
who hav e com pleted L eading Y our Technical Team  
or those who hav e previ ously attended sim ilar 
program m es and hav e a few years’  ex perience in a 
technical m anagerial or supervi sory role and want to 
further dev elop their m anagem ent/ leadership skills. 
The program m e content will b e deliv ered within the 
contex t of working in a univ ersity env ironm ent and 
will b e applicab le to support staff from  academ ic and 
servi ce areas. I t is m ost im portant that participants 
are, wherev er possib le, residential and therefore 
ava ilab le to attend the program m e throughout. 
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‘ I  hav e learned m ore ab out the supervisor y skills 
that I  req uire in m y j ob , how to dev elop these skills 
and especially in the way I  com m unicate to other 
m em b ers of staff. I  really enj oyed sharing vie ws and 
ex periences with fellow participants from  other 
univ ersities.’

‘ The course was run in a relax ed and inform al 
m anner, at the sam e tim e b eing really inform ativ e 
which led to an interesting and useful ex perience.’

‘ This course is well structured and presented. I t 
taught m e to look at m y m anagem ent techniq ue and 
to focus m y efforts on areas where I  can succeed’

‘ Good  course that hits a lot of the m ain areas and 
interesting areas regarding m anagem ent and 
team  leadership. I t’ s m otiva tional to the point that 
you return to work with m ore ideas and your own  
m otiva tion to tackle day to day leadership.’

‘ For m e the course was a positiv e ex perience and 
directly related to m y day to day working life.’

‘ I t was useful to fi nd that m any people are in the 
sam e position with the sam e worries and the 
program m e provid ed useful inform ation on dealing 
with m any of our issues.’

i=#,"#26)%2)N%=&)J+1"+&(0#;)7A#,,(
‘ A  D ifferent way of looking at the way I  respond to 
m y team  to im prov e all our perform ances. A  way of 
understanding the indivi dual m em b ers of m y team . 
A  chance to discuss with people from  different 
institutions and areas of work how they deal with 
diffi cult m em b ers of their team s.’

‘ Felt I  cam e away from  the course feeling b etter 
ab out b eing a team  leader and focusing on 
m anagem ent issues.’

‘ A  fun and inform ativ e way of helping m e ex plore m y 
leadership skills and how they affect m y team .’

‘ The course was v ery inform ativ e and inspirational 
with lots of ideas and discussions throughout the 
sessions. A  v ery useful program m e deliv ered in a fun 
relax ed envi ronm ent.’

‘ A  v ery relax ed and inform ativ e course with like-
m inded delegates;  the course was inclusiv e and 
challenged delegates with thought prov oking ideas 
and concepts.’

‘ I nteraction and prob lem s ex perienced b etween 
people across the H E spectrum  away from  your place 
of work is of great va lue and should not b e forgotten. 
I n- house training is not necessarily the way forward.’
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L Y TT -  L eading Y our Technical Team
BY L S -  Building on Y our L eadership Skills
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9#.+(a)Start 09.30 close at 16.00 D ay Two
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qbUU)879)L+.5+&()-  R esidential fees are inclusiv e of 
all m eals and one night’ s en suite accom m odation
qb^U)P4%2)879).+.5+&(Q -  R esidential fees are 
inclusiv e of all m eals and one night’ s en suite 
accom m odation
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W e would b e happy to discuss running these courses 
at your host instituion or at a suitab le v enue, if a 
num b er  of  attendees from  a single institution wish to 
undertake the courses.  Please contact W endy Mason.

bY



Fh[i[dj[h�fheÒb[i

F+3#2)@h,+G
K ev in is the Program m e D irector 
for the L Y TT &  BY L S  courses, which 
are now run through the I nstitute  
of Science &  Technology ( I ST) .  
H e is the departm ental m anager 
of the D epartm ent of I nfection &  

I m m unity within the Medical School at the U niv ersity 
of Sheffi eld. H e b egan his career at Sheffi eld as a 
trainee Medical L ab oratory Scientifi c  O ffi cer ov er 30 
year ago and has sub seq uently ex perienced a series 
of div erse technical roles within the School. O v er the 
last 10 years he has undertaken a range of senior 
m anagerial positions, leading technical and support 
staff team s, under v arious adm inistrations and has 
b een inv olv ed with sm all and large proj ect team s 
across the U niv ersity. A s well as helping to redesign 
and co- deliv er the L Y TT &  BY L S program m es from  2010 
K ev in is also activ ely inv olv ed in b oth prom oting and 
deliv ering staff dev elopm ent and training at Sheffi eld.
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L isa has signifi cant ex perience 
m anaging large team s in b oth 
priv ate and pub lic sector 
organisations. A fter graduating 
from  L oughb orough U niv ersity she 
worked for airport operator BA A plc 

in a v ariety of operational, change m anagem ent and 
training roles across all the L ondon airports. W hilst 
with BA A  she also gained her MBA  from  the U niv ersity 
of Surrey. I n 2000 L isa m ov ed with her fam ily to the U SA  
where she undertook v olunteer work which included 
the A m erican R ed C ross and the Sm all Business 
A dm inistration in Tex as. L isa j oined the U niv ersity of 
Sheffi eld in 2005 and currently m anages a team  of 
400+  staff in her role as H ead of C am pus Serv ices.
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Before his retirem ent in D ecem b er 
2013 I an was the departm ental 
m anager of the D epartm ent 
of El ectronic and El ectrical 
En gineering at the U niv ersity of 
Sheffi eld. H e was at Sheffi eld for 

40 years, b eginning his career there as an electronics 
technician following a num b er of years in the 
electronics industry and an electrical engineering 
apprenticeship in the steel industry. Throughout 
his career I an b uilt up a wealth of ex perience in 
m anaging a div erse range of support staff team s. 
H e has m anaged technical team s ranging in siz e 
from  2 to 40 people as well as sm all to m edium  siz ed 
adm inistrativ e and m anagerial team s. For m any years 
I an has b een activ ely inv olv ed in b oth prom oting and 
deliv ering technical training at Sheffi eld and also 
m ore widely since 2002 through the L eading Y our 
Technical Team  program m es.

To b ook a place on either of these program m es 
please contact: 

[+2"G)L1(%2O)

L Y TT & BY L S Program m e A dm inistrator

T: UVVW)T^Z)_V`^)
e: e\ÒY[6_ijedb_d[$eh]$ka

b`



879)X%=&21,)R=5,#-1$#%2
Back copies of our b i-a nnual J ournal pub lication 
are vi ewab le online, b ut access is restricted to our 
current m em b ers only. Mem b ers can log in using their 
surnam e as the usernam e and their date of b irth 
(f orm at: yyyy-m m -d d) a s their password.
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W e welcom e article sub m issions from  all areas 
of pure and applied science, and all areas of 
technology, including areas such as I T, m edia, and 
the arts. W e like to cov er ex isting, historical, and new 
technological adva nces, and also unusual aspects 
of science. W e particularly want to encourage 
sub m issions from  people who want to pub lish for 
the fi rst tim e, and can offer help and assistance in 
putting a fi rst article together.

C ontact the editor: _$cekbied6_ijedb_d[$eh]$ka
Or  the I ST offi ce:�e\ÒY[6_ijedb_d[$eh]$ka

The guidelines for article sub m issions to the I ST 
J ournal are:

1. A rticle sub m ission deadlines;   
– Sum m er/ A utum n edition is 31st May. 
– Wi nter/ Spring edition is 30th N ov em b er. 

2. A rticles should b e sub m itted electronically 
in Microsoft W ord .doc form at with im ages 
sent separately as J PE G fi les ( in the highest 
resolution possib le please as we m ay not b e  
ab le to reproduce low resolution im ages) .  
Please cross reference to im ages and captions in 
your article tex t.  
 
This is our preferred option b ut other form ats 
can som etim es b e accom m odated;  please 
contact the E ditor. 

3. Short articles: these can b e sub m itted in any 
length up to roughly 2000 words. 

4. Maj or articles: these are norm ally no longer 
than roughly 6000 words per edition, b ut please 
contact the E ditor for longer sub m issions as they 
can usually b e accom m odated across two or 
m ore editions. 

5. A ll accepted articles will b e edited into the I ST 
J ournal’ s house- style and m ay b e corrected 
for gram m ar. Tex t layout and im ages m ay b e 
changed, altered or om itted. 

6. A ll articles m ust b e written in U K  En glish. ( I f 
En glish is not your fi rst language, you should 
ask an En glish- speaking colleague to proofread 
your article.)  Poorly translated articles m ay b e 
declined b y the editors. 

7. A rticle sub m issions should b e sub m itted v ia 
em ail to offi ce@i stonline.org.uk. Y our em ail 
should clearly state “ J ournal A rticle Sub m ission”  
and the article and im ages sent with it as 
separate em ail fi le attachm ents.
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W e are working hard to ensure that we prov ide 
our m em b ers with the b est service that we can, 
and one of the areas that we hav e updated is our 
com m unications. There are now a num b er of ways in 
which we can stay in contact and provid e inform ation 
for our m em b ers.

E m ail -  This continues to b e our preferred m ethod for 
direct contact with our m em b ers, particularly as we hav e 
a signifi cant num b er of ov erseas colleagues for whom  
hardcopy m ailings can b e prob lem atic ( and costly) .

Ou r m ain em ail addresses are:

e\ÒY[6_ijedb_d[$eh]$ka – g eneral enq uiries

c[cX[hi^_fi6_ijedb_d[$eh]$ka – en q uiries 
regarding new m em b erships and renewals 

h[]_ijhWj_edi6_ijedb_d[$eh]$ka – en q uiries regarding 
C Sci/ R Sci/ R SciTech registrations and renewals

I t is im portant that we hav e ev eryone’ s up- to- date 
em ail address so if yours changes please let us know.

W eb site)P#($%2,#2+\%&6\=AQ -  W e post b oth im portant 
announcem ents and general inform ation that we 
think will b e useful for our m em b ers on our web site, 
so vi sit us there on a regular b asis to see updates.

Social Media – W e use social m edia routes for q uick 
com m unications, networking and hope to encourage 
b oth m em b ers and non- m em b ers alike to engage in 
online discussions and provi de ideas and feedb ack. 
The platform s that we use are:

Twitter ( @i stonline)  -  we encourage ideas, feedb ack, 
and discussions using r#($C%&=.

Faceb ook ( institute.of.science.and.technology)  -  
feedb ack, ideas and com m ents welcom e
L inkedI n and G oogle+  -  j oin in group discussions, 
links through to these groups ( and our Twitter account 
and Faceb ook page)  are av ailab le on our web site.
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The I ST C PD  A ward has b een dev eloped specifi cally 
for technicians to ensure that you hav e a clear route 
to professional and personal dev elopm ent and 
recognition for the work you do. The award m eans 
that you will b e ab le to dem onstrate to a current or 
future em ployer your professionalism   
and com petence.

A s a C PD  candidate you can plan and undertake 
activities b ased on com petencies associated with 
your professional role ov er a period of up to 2 years. 

The award provid es a fram ework within which 
you can identify your dev elopm ent needs and 
dem onstrate that you are activ ely keeping ab reast of 
new technologies, processes, and dev elopm ents in 
your area of work.

The award is designed to b e fl ex ib le in application 
and content, cov ering the needs of the m ore 
‘ traditional’  skills groups as well as those related to 
new and dev elopm ental aspects of the role and also 
easily tailored to m eet any ‘ specialist’  nature of a 
technician’ s role.

F+G)C+1$=&+(

O n- line induction
D ev elopm ent of a Personal D ev elopm ent Plan
16 generic role profi  les to work from
E vi dence b ased com petencies
Personalised dev elopm ent activi ties
W ork b ased proj ect O R  dissertation
U se of a refl  ectiv e C PD  log
U nderpinned b y ex tensiv e learning resources

C andidates will hav e the support of a dedicated 
team  of m entors, professional assessors, and 
access to a wide range of resources through b oth 
the I ST and the H Ea TED  web site. I n addition the 
com m unities of technicians undertaking the award 
share b est practice and network with each other to 
aid their j ourney through the award. O n com pletion 
technicians can retain professional status b y j oining 
one of the registration schem es ( see ‘ I ST C PD  A ward, 
C hartered Scientist,R egistered Scientist, R egistered 
Science Technician, and R egistered Practitioner’  on 
our web  site) .

Ben Palm er, a technician working in the D epartm ent 
of Materials Science & En gineering  at the U niv ersity 
of Sheffi  eld com pleted the I ST C PD  award earlier this 
year, ex plains why he undertook the award.
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Not orking in cience or  
cience echnology?

IST Registered Practitioners

 

Registered Practitioner

Since 1987, the Institute of Science & Technology has operated a Register of 

The Institute of Science and Technology is uniquely an 

organisation run by technicians for technicians. We 

support these incredibly important staff in all areas, 

As the professional body for specialist, technical 

and managerial staff, we are actively involved in 

the professional recognition of technical staff in 

education, research, government, and industry. It is 

our view that our Registration Schemes are essential 

to establish your professional standing, acknowledge 

your expertise and to enhance your career prospects.

Technicians and technologists working in non-science 

Registers but the IST recognises the exceptional work 

that technicians and technologists working in non-

our members with a means to endorse their status 

and to enable them to demonstrate transferable 

skills, up-to-date professional competence, and 

continuing professional development. We do this 

through our  and by 

the designation of MIScT(Reg) or FIScT(Reg) status to 

members who meet the criteria.

Registered Practitioners must have attained a high 

knowledge of modern technology to enable them to 

Criteria for Registration include:

Technology

also satisfy the requirements)

area

*

and length)

Importantly, there is also a route for mature applicants 

who have achieved a high standard of professional 

competence but who may not have the formal 

Registration is renewed each year with evidence of 

Professional and Personal Development. There is a 

fee for admission to the Register and a nominal annual 

renewal fee.

* The IST CPD award can be used to demonstrate CPD activity for 

registration scheme competencies. Individuals automatically 

become members of the IST, and although the IST CPD award 

demonstrate work based experience and learning. 
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The I nstitute of Science and Technology has b een 
supporting specialists with the technical skills  
that the world’ s econom y needs for m ore than
66 years. W e represent all sorts of technicians, 
ex perts, and m anagers wherev er they work: from  
science lab s and engineering facilities to recording 
studios and I T departm ents.

A s technology continues to dev elop at a trem endous 
pace, the I ST is there to help technicians b e the b est 
they can b e. W e encourage our m em b ers to further 
their careers b y pursuing professional and personal 
dev elopm ent, and b y attaining a professional status that 
recognises the v alue of their ex perience and ex pertise.

I n that way, we are always thinking ab out the future 
for our m em b ers and the organisations they work for. 
I t is our m ission to ensure that industry, b usiness, 
research, schools, colleges, and univ ersities hav e the 
staff they need to keep up with constant adva nces in 
science and technology.

C entral to this is the I ST’ s b elief that technicians 
deserv e form al recognition for the work that they do, 
the ex perience they’ v e racked up and the ex pertise 
they hav e to share. W e know that our m em b ers are 
skilled professionals, and now we can giv e them  
offi cial accreditation as a C hartered Scientist (C Sci) , 
R egistered Scientist (R Sci) , R egistered Science 
Technician (R SciTech) or  R egistered Practitioner 
(M I ScT(R eg) or  FI ScT(R eg)  to prov e it.

By registering, technicians are prom oting the 
professional standing of them selv es and their 
colleagues. They are showing that they are m aking a 
v ital contrib ution in their fi elds and achiev ing a status 
that m akes them  a key asset for the long- term .

W e are working hard to b ring technicians from  all 
disciplines into our international com m unity of 
specialists. Ou r m em b ers work across a wide range 
of fi elds, which giv es each of them  the chance to 
m ake contacts across b usiness, industry, research, 
and education, and address the challenges these 
areas face together.

There is advice a nd guidance av ailab le for m em b ers 
(p articularly new or young ones)  th rough the 

I ST’ s Mentoring Support N etwork. O ur work with 
organisations such as H Ea TED  and unionlearn, 
prom otes the professional dev elopm ent of 
technicians in all areas. Together, we are ensuring 
technicians get the support and opportunities they 
need to achiev e their potential.

W e know how im portant it is for technicians to b e 
ab le to dev elop their skills and hav e their ex pertise 
recognised. W e know too, as we look to the future, 
that m any m ore highly skilled technicians are 
needed. That’ s why the I ST has dedicated itself to 
continuing to raise the status of specialist, technical 
and m anagerial staff and to continue to support their 
progression.

90+)879)#()12)%&612#(1$#%2)&=2)5G)$+-02#-#12()
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The num b er of skilled technicians j oining the I ST’ s 
registration schem e is growing fast. That’ s b ecause 
m ore and m ore of our m em b ers are discov ering the 
great b enefi ts and opportunities that professional 
recognition can b ring.

The I ST is one of the Science C ouncil’ s L icenced 
Bodies and can now award C hartered Scientist 
( C Sci) , R egistered Scientist ( R Sci)  or R egistered 
Science Technician ( R SciTech)  status to ex perienced 
technicians.

To register, you sim ply need to show that you hav e, 
and use, the skills that q ualify for professional status, 
while always continuing with your professional 
dev elopm ent. A  full ex planation of what you need to 
do to get registered status can b e found on the I ST 
web site: #($%2,#2+\%&6\=A];&%C+((#%21,B&+6#($&1$#%2

I n addition, the I ST is running workshops in different 
organisations to ex plain the application process 
in m ore detail. I f you are interested in one of these 
workshops, and there is enough interest where you 
work, em ail�e\ÒY[6_ijedb_d[$eh]$ka

Y ou can also m eet som e of the people who hav e 
registered so far b y vi siting our web site:)#($%2,#2+\
%&6\=A];&%C+((#%21,B&+6#($&1$#%2]-1(+B($="#+(

K ingfi  sher H ouse, 90 R ockingham  Street
Sheffi  eld S1 4EB

T: 0114 276 3197
F: 0114 272 6354
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I n A pril of this year an association of univ ersity 
technical m anagers held a com b ined conference, 
supported b y the I ST, in Gl asgow, hosted b y The 
Un iv ersity of Strathclyde.

A laine Martin, L ab oratory Superintendent of the 
D epartm ent of Pure and A pplied C hem istry at 
Strathclyde organised the highly successful ev ent, 
which was attended b y ov er 120 technical m anagers, 
supervisor s, and senior technicians.

A laine, chair of U C L A S ( U niv ersities C hem istry 
L ab oratory A dm inistrators and Superintendents) , 
b egan organising the C onference in N ov em b er 2013 
together with the other I ST special interest group TMU  
( Technical Managers in U niv ersities) .  
They also team ed up with U BMA  ( U niv ersity 
Bioscience Managers A ssociation) , with the aim  of 
b ringing the groups together in one single conference. 

The them e was “ The Technical Profession, N ew H oriz ons, 
and Shared Perspectiv es”  K eynote speakers included:

 Terry C roft, C hairm an of the I ST
c90+)-=&&+2$)($1$+)%C)$0+)21$#%2O)$0+)21$#%21,);%(#$#%2O)

WdZ�j^[�d[[Z�\eh�j^[�Fhe\[ii_edWb�J[Y^d_Y_WdÇ

Stella Matko, A cting D irector of Es tates Services , 
Un iv ersity of Strathclyde
Æ9^Wbb[d][i�WdZ�Effehjkd_j_[iÇ

D avid  R ob inson, Op en Un iv ersity
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I an Moulson, Un iv ersity of Sheffi eld
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A nn A llen, D irector of Es tates & Bu ildings,  
Un iv ersity of Gl asgow
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The two day conference also included a 
com prehensiv e tim etab le of special interest group 
sessions, talks and discussions, plus guided tours of 
facilities and lab oratories.
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Application for 
membership

Before completing this form please read the Notes for Guidance for Applying, available at  
www.istonline.org.uk. All relevant sections of the following form must be completed, even when 
additional information is provided on a separate sheet. New members apply to join on the basis 
that the appropriate grade of membership will be awarded by the Institute on acceptance, and 
that the level will be determined by the details supplied on this form. 

When the applicant is notified of the grade of membership offered by the Institute a request 
for the appropriate membership fee will be made. Personal details collected in respect of 
applications will be treated in the strictest confidence and every effort is made to ensure that 
data is held securely.

I agree to my details being passed onto individuals involved in the application review process.

Please accept my application for membership. If accepted I agree to abide with the by-laws of 
the Institute.

Signed: .......................................................... Date: ...................................................................

PERSONAL DETAILS

Title (Dr/Mr/Mrs/Miss/Ms): ......................................

Surname:..................................................................

Other Names: ...........................................................

Date of Birth: ............................................................

Home Email address: ...............................................

Telephone: ................................................................

Address for correspondence: ....................................

.................................................................................

.................................................................................

A. DETAILS OF PRESENT POST

Job Title:...................................................................

Date of Appointment: ...............................................

Employer Name: .......................................................

Employer Address: ...................................................

.................................................................................

Email: .......................................................................

Type of work or discipline:  .......................................

.................................................................................

Brief details of practical work undertaken in the year 
prior to application:

.................................................................................

.................................................................................

.................................................................................

B. PREVIOUS EMPLOYMENT HISTORY

Date Employer Type of Work/ 
  Status/Title/Discipline

...........  ..............................   ...................................

...........  ..............................   ...................................

...........  ..............................   ...................................

C. QUALIFICATIONS

Give details below of any examinations passed, 
prizes or scholarships awarded etc. (Documentary 
evidence must be forwarded with this form, scanned 
images in jpg format are acceptable)

Date Examinations/Prizes/ Institution 
 Scholarships etc

..........   ...........................  ...............................

..........   ...........................  ...............................

..........   ...........................  ...............................

..........   ...........................  ............................... C
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ed
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D . C OUR SE S & O TH ER  R EL EV A N T D ET A I L S

Giv e details b elow of any courses you hav e, or are 
attending, m em b ership of other professional b odies, 
pub lished work etc.

D ate C ourses/ Professional Bodies/ Pub lications etc

...........  ....................................................................

...........  ....................................................................

...........  ....................................................................

...........  ....................................................................

E . R EF ER EE

Giv e nam e, q ualifi cations and full address of 
your m anager or H ead of D epartm ent/ Supervi sor, 
who need not b e a m em b er of the I nstitute, who 
knows you personally and who would confi rm  the 
particulars on this form  and who would support your 
application for m em b ership of the I nstitute.

Na m e: .......................................................................

Position: ....................................................................

Or ganisation: .............................................................

Qu alifi cation( s) : .........................................................

Em ail: ........................................................................

A ddress: ....................................................................

..................................................................................

..................................................................................

 
Send to: I nstitute of Science Technology 
 K ingfi sher H ouse 
 90 R ockingham  Street  
 Sheffi eld SE1 4EB

Em ail:  offi ce@is tonline.org.uk

FO R  O FFI C E U SE O N L Y

A pplication receiv ed:  ................................

R egistration fee receiv ed: ..........................

R eferee form  sent: .....................................

A pplicant notifi ed: .....................................

Gr ade awarded: .........................................

Mem b ership fee receiv ed: .........................

Mem b ership N o: ........................................

Mem b ership card & D iplom a sent:

..................................................................

D irect deb it instruction receiv ed:

..................................................................

For further inform ation, and an on- line application form ,
visit  our web site.
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Advertising in the journal offers a cost-effective 
method of reaching the specialist technical 
community.

The Institute of Science & Technology’s bi-annual 
Journal is a practically focused high quality 
publication, aimed at all levels of the technical and 
specialist community, who work in a wide and diverse 
number of areas. These areas range through industry, 
business, and education disciplines, from science 
labs and engineering facilities to recording studios 
and IT departments. Its main focus is the opportunity 
to keep our members, and also the very many other 
colleagues in the wider community of professional 
technicians who read it, informed. 

The IST is an international organisation with 
members from across the UK and Europe, South 
America, Africa, Malaysia, and Australia.

We strive to help industry, business and education to 
maintain and grow the quality of their technical staff, 
and help them to keep up with constant advances in 
science and technology. 

The Journal offers an ideal opportunity for suppliers 
of services to industry, business, and education 
disciplines to promote their products, develop 
new contacts, and reinforce existing relationships.  
Suppliers and manufacturers are much more likely to 
reach the people who are directly using their services 
and products through the IST and its Journal. 
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1 insertion
Full page colour: £800 / mono £700
1/2 page colour:  £600 / mono £500
1/4 page colour:  £350 / mono £250
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