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ilty now exis (Quality Nano, where Birmingham are prtrs), equivalent to FENAC alfough th selecion riteia nd scope
re ubstonsallydiferent FENAC bas produced s teady vesm of bigh qulity publcstions (24 to date, with 329 citations 32 o 20°
May 2013) and, trongh the acvii: of it Diector, bas sied the profl of UK nsnossience essaxch lobally,for sotance
‘coordinating 2 succescfil major EU FP7 bid (NanoMILE, worth 10M Euro). FENAC has also ben involved i disussions wih
organiations such as OECD and standards organications (IS0, BST) and ane ofthe Directors (JRL) i eckical utbor o 2 BST
'PAS document publizhed in 2012, FENAC b a-o negotited formal coliboraton and s continually developing links with the
STEC neutron (ISIS) 2nd synchotron (Dismond Light Source) Faclies: 2 succssful cuent project wing Dimmond bas been.
developed fom 2 FENAC project. Highlights of slected projects are gven below. There has bee some inia commercial nferest
55 the teting capablity within FENAC for characencation of mamfctured manopsrticle sumples This demand - expected fo
ncrezce 2 the EU's definition for nanomterials for regulatory purposes means that compies wil ned fo be sble to demonstrate
hethr thei prodict contains papomstnsl 3 defined on the bt of size 3nd swfice sres. There i slo sgmificant seope bare
for method developmest, 32 the defniion itzef ote: the Jck of svaiible methodologies o implementation. FENAC il play 2.
Smportant ole when the dafiiion i eviewed againin 2014,
Methods, Training nd Staff Developiment.
In he last fnancil year, NERC provided suppert for the acquisition of an autofitraor complementing the DLS instumentaton the
value of which was £10,000. A similr irtor vl b developed ia the EU FP7 NanoMILE project fox the NanoSight NTA platform.
to exsble tracking of nanoptile azglomerstion / dczoltion 3 2 fmetion of p o iome sength: i il be sbiacueaty
‘avalble to FENAC user. More recentl, 2 cryo-slecron microscopy capabilit has been added and the we of eryo SEM for
msging of plant materials bas been discussed fo 3 pending project pplication. Method development s been carid out o study
lver amoparticle diczoution. in ollsboraion with zentits ot he Natussl Hictory Muceum. Dislyas with slsflstion.

and centifigation-wlrafiaion were compared and 3 pblicsion i n preparation from this wok_Additonal
method devalopmment ks been camed out by ressucbers i both Lesd s and Vs Jonas = xoups, which has comtioued fo infor
'FENAC practice, maintaining FENAC 25 an infernationally leading cente. Research workers on ix separae project, inluding
fous PhD. srdents, bave caried out work st FENAC for training puposes in the st year, spending typically between one and.
thase wesks tthe ity The FENAC manager has been given specifc mstrzsent rsining and been imvolved i rsining obers.
‘User survys are routiely disrbuted and indicate bigh sasfacion with the FENAC faclty butwall be wed criically to envure s
Jevel s maimained.

SCIENCE HIGHLIGHTS:

‘A projectin collboration wth e Uiersiy of Exsex has been ivesigaing th toicity o methoy-polyetiyleneglycol capped and
‘on-capped lves asopartice: to bacera o tnder-tand he role of capping 3gents i nsnotoxiciy. I previows year e
‘nanoparaecles were charactrized, 2nd i was found iat the capped nanoparticles ar smaller (Fig.13.5), have reaer specifc srfice
area, are more monodisperse, nd kave 2 lowe tendency o 2geregat i matral estuarne water, compared with uncapped ones.
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Fig 1: TEM images of methoypolyetiyensgycol <spped(3) and on-capped () sve naoparicis Variasons i ‘soible (<11D8)
Siler v e ae o il (o 5 ppm) of s aaaoparucle sspensions detrninad by s (9. STEM mage of 1 £ ol
bactchn el exposed 10 cappe v anoparicles (9 with ssocited EDX specum ¢
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s been, demonstated that bacterial Eydroxyapaste has 3 much higher metalsorpion capacity (4 10 15 fimes) than syihetic|
yiroxyapatte. Thespecific sructureof ycroxyapatite biominerals (such 25 amorphons confent arge specific swface 2rea nd smallr|
crysalite size) is knowen o underliehese advaniages. In 2012-2013, the mechaniom by which the bacteia Serrara 5p. induce biominers
ydroxyapait formation was investigated, withthe sim of developing new methods for mamcture of highefficency materials fr|
sadiomelide remediation.

‘The production of hydroxyapatite nancparticls atache to organic mateial i the nea vicniy of Servara sp. calls has been show)
using AFM (Fig 3a.d). The kypotbests s thatth growth and sractre ofth biomineal i controlled by he Serratacsls 2nd their thick|
sunounding layer of extracelnlar polymerc substnce (EPS). An applcstion was submited to_the ISIS ety o tet the
ypothess sing small angle neutron scatering (SANS). The appicaton w2 pproved, and th experimentswill e carried out i June
2013, This research has received infrest from e ISIS media department (it i sfc ac lscencelenerey/can-biological.|
minersle made by bactei-clean w-conaminsted: fkushing soils 14028 himl)

FUTCRE DEVELOPAENTS STRATECIC FORWARD LOOK
'FENAC wil contime with the progress made o date in supporting the ‘nano" community by broadening acces t the potenial wer
‘community. Appliatins to FENAC are incrasing s arecollaborations on new ationa ad inernational iifiatives based on s remit.
'FENAC il contime o improve and widen ccess t essental raiming i regalar one40-oneaboratoy supert and i werkshops eiieron
iteor st elevant conferences, which will et 2 vl outeach machapi. It proposed o un 3 hands-on rining sescien jointy
‘it the EU FP7 QualityNano research infiatructure, where FENAC will ac st host and provide ccess o key equipment. nstument
‘sappiers such 25 NanoSight and CPS vl be invited to suppert the rainng by provading “cinies” for researchrs to tackl thir ovn
‘complex samples and video fatorals eill e ecorded 2 part of he training event, unded via QualityNano, bt using th sl within
FENAC.

‘The fcliie for analysis and characterisaion will b extended i he coming year withthe purchaseof 2 new Indhctivly Coupled Plama-
Mass Spectrometer with single paricle anlysi capabilty,allowing development of methods to defermine the mumber 2nd sze of
‘manoparticles in the presence of the dissolved ions. FENAC will o gain access 0 2 Inductiely Coupled Plasma-Optical Emiscion
‘Spactromete atthe Univerity of irmingham and both oftese insruments wal sbance the FENAC capallty n race metal detecion
2nd quantfication.

A iopensing st will b istalle to allow the sutomstion of the DLS messurements of size . zsta potentisl 3 3 faction of o,
‘conductivity or additve concemtration. This wllFcltat the charactercaton of anopticl properies i 3 range of medis|
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