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The output  of  th i s  pro ject  has  been the advancement  of  knowledge of  smal l -sca le  chemical
reactors  in  order  to  better  understand mix ing performance at  these scales  and to  t rans late
that  to  larger  sca le  equipment .

Th is  new leve l  of  understanding can potent ia l l y  improve eff ic ienc ies  in  drug substance
product ion wi th in  the pharmaceut ica l  sector ,  especia l l y  the reduct ion of  batch fa i lu res  and
increased r ight  f i r s t  t ime performance.

A l icence to  the pro ject  technology was granted to  Scale-up Systems in  2020.  A fur ther
co l laborat ive  research pro ject  was undertaken in  October  2020.  The outputs  of  th i s  second
pro ject  were the subject  of  another  l icence to  Scale-up Systems in  ear ly  2021 .

Scale-up Systems wi l l  use the s imulat ions  deve loped to  prov ide users  of  the i r  Dynochem
software wi th  more accurate predict ions  of  the sca labi l i t y  of  processes  in  ear ly-s tage
development .

“An appl icat ion that  has s ignif icant ly  impacted a manufactur ing process within  the
pharmaceutical  sector . "
 P rof  L iam Tu l l y ,  Pf izer  Global  Process  Deve lopment  Centre .

LEAD RESEARCHERS

Scale-Up the collaborative project

Scale-up Systems deve lops  the wor ld ’ s  leading drug substance process  deve lopment  sof tware
for  sc ient i s ts  and engineers  in  the Pharmaceut ica l  indust ry .

Prof. Harry Van den Akker and Dr Javad Zeinali at the University of Limerick.

THE PURPOSE OF  THE  PROJECT
To invest igate the hydrodynamics  of  commonly  used lab-scale  reactor  sys tems under  typ ica l

operat ing condi t ions .  P redict ions  of  mix ing us ing t radi t ional  chemical  engineer ing re lat ionsh ips

become more d i f f icu l t  as  the sca le  of  operat ion decreases  be low a few l i t res .  Th is  pro ject

completed a number  of  computat ional  f lu id  dynamic s imulat ions  a l lowing more deta i led process

character izat ion and wi l l  enable users  of  the company ’s  Dynochem software to  make more

accurate predict ions  when scal ing-up or  down as  part  of  pharmaceut ica l  deve lopment  and

manufactur ing.

EXPERTISE
The Van den Akker  group brought  exper t i se  in  CFD model l ing  and f lu id  mechan ics  and Sca le-up

Systems brought  know-how of  reactor  vesse l s ,  inc lud ing d imens ions ,  su i tab le  operat ing

condi t ions  and genera l  behav iour  as  ca lcu lated us ing chemica l  eng ineer ing pr inc ip les ;  p r io r

knowledge of  CFD and some input  f i les  fo r  OpenFoam® sof tware .

THE RESULTS

“ I t  was a p leasure for  our  team (Dr  Andrew B i rd  and Dr  Char les  Gordon)  to  work  wi th  the Van

den Akker  model l ing group in  SSPC with  support  f rom Ais l ing Ar thur  and the Univers i ty  of

L imer ick  Technica l  T ransfer  Off ice.  The work  was conducted to  the h ighest  academic and

profess ional  s tandards  and prov ides  reassurance about  sca le-up f rom these very  common lab

set-ups .The approach of  the model ing team made excel lent  use of  s tate of  the ar t  fac i l i t ies

and automat ion opportun i t ies  as  wel l  as  the i r  knowledge of  f lu id  mechanics  and model ing

techniques” .  Joe Hannon,  CEO Scale-up Systems

 

“ I t  was a p leasure work ing wi th  Scale-up Systems as  i t  a l so  a l lowed us  to  perform s imulat ions

of  vary ing leve ls  of  sophis t icat ion for  geometr ies  and condi t ions  re levant  to  indust ry  and to

check the i r  mutual  dev iat ions  and the i r  respect ive  pros  and cons .  The response and input  f rom

Scale-up Systems was to  the point  and va luable .  The support  by  TTO was very  appropr iate and

welcome.”  Prof .  Harry  Van Den Akker  

 



The Manufacture of  pharmaceut ics ,  b iopharmaceut ics  and chemical  products  i s  complex  and
cost ly .    P redict i ve  model l ing of  process  change he lps  to  reduce waste and down t ime.    In  drug
product  manufactur ing ,  most  models  used for  the predict ion of  d i rect  compress ion (DC)  and
ro l le r  compact ion (RC)  processes  are process-parameters-based;  meaning that  the models  do
not  cons ider  the mater ia l  character i s t ics .  The var iabi l i t y  in  the same equipment  and d i f ferent
equipment  s ize  and brand has  an impact  on the abi l i t y  to  process  and t ransferabi l i t y  of
complex  b lends  and models .  Another  technology used in  drug product  manufactur ing i s  Spray
Dry ing (SD)  however ,  the handl ing and process ing of  large molecu le  AP Is  at  e levated
temperature i s  uncommon and chal lenging.    The Johnson & Johnson Automat ion Centre  of
Excel lence (ACoE) ,  presented a chal lenge to  the SSPC to deve lop a model l ing approach that
would min imize manufactur ing cyc le  t ime and deve lop cost  ef fect ive ,  opt imized processes  for
the manufacture of  pharmaceut ica ls  and b iopharmaceut ica ls

A Continuous Manufactur ing tablet  compression integrated work stream  that  a l lows
J&J  to  predict  compress ion behav iour  f rom powder  propert ies  as  wel l  as  convert  between
operat ing condi t ions  of  one press  to  another  was deve loped.  Th is  requi red extens ive
character izat ion of  a  wide range of  mater ia ls ,  across  a  range of  equipment .  The goal  here
was to  bu i ld  on ex is t ing model l ing approaches to  enable predict ion of  tab let  cr i t ica l
qual i ty  at t r ibutes ,  tab let  press  performance and cont ro l  set t ings  enabl ing faster  tech
t ransfer  to  other  l ines  or  eva luat ion of  new product  powder  propert ies  as  su i tab le
candidates  for  Cont inuous  Manufactur ing.  
A Continuous Manufactur ing Rol ler  compaction work stream  to  assess  ro l le r
compact ion behav iour  of  speci f ic  b lends  to  J&J  was deve loped.  The model l ing approach
developed has  been integrated into  the J&J  model l ing l ib rary  and i s  he lp ing to  inform J&J
with  respect  to  s tandards ,  technology t ransfer  and equipment  se lect ion.    These models  are
cont r ibut ing to  the reduct ion of  technology t ransfer  t imel ine and cost  assoc iated wi th
Des ign of  Exper iments .
A predict ive model  for  the Spray Drying of  B iopharamceuticals  was deve loped.    SSPC
researchers  deve loped a spray  dry ing model l ing approach for  remov ing mois ture  and
compared th is  approach to  the more commonly  used f reeze dry ing approach.  Spray  dry ing
is  an a l ternat ive  techn ique to  f reeze dry ing that  prov ides  lower  operat ion costs ,
cont inuous ly  and wi th  h igher  ef f ic iency .
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“As  we improve our  understanding of  the sc ience and engineer ing in  the deve lopment  of
emerging technologies ,  the SSPC col laborat ion wi th  J&J  a l lows us  to  better  serve our  customers
and pat ients .  Th is  pro ject  supports  our  future  growth by  a l lowing a more eff ic ient  eva luat ion of
the t ransformat ion of  batch-mode processes  to  cont inuous  manufactur ing-  mode one,  which in
turn  enables  product ion cyc le  t ime reduct ions ,  reduct ion of  r i sk  of  re jects ,  scrap and re-
process ing and promotes  eas ier  implementat ion of  rea l  t ime re lease.”  
Jorge Be len ,  Sc ient i f ic  Fe l low,  Janssen Supply  Chain  Technica l  Operat ions ,  Johnson & Johnson.

THE CHALLENGE

MOMEnTUM Project: 
A Modelling approach to Design Predict and Control manufacturing processes

THE SOLUTION
SSPC researchers  combined ex is t ing theoret ica l  approaches wi th  a  Des ign of  Exper iment
(DoE)  approach to  deve lop 3  models  that  cons ider  the phys iochemical  propert ies  of
exc ip ients  and APIs :

THE IMPACT
Part ic ipat ion in  th i s  pro ject  has  benef i ted J&J  through increased process  understanding and
ul t imate ly  leading to  increased compet i t i veness  by  leveraging the d iverse sk i l l set  and
exper ience of  the SSPC team.



The f ina l i sed innovat ive  so lut ion deve loped was d iv ided into  two parts .
 
The f i r s t  part  of  the so lut ion invo lved changing f rom a complex  four  s tep crys ta l l i zat ion
procedure us ing a modif ied so lvent  matr ix  to  a  s ing le  cool  down procedure.  Th is  prov ided
cons iderable  benef i t s ,  in  terms of  t ime,  th roughput ,  so lvent  costs  and Part ic le  S ize
Dis t r ibut ion.  Despi te  the many benef i t s  of  th i s  approach,  appl icat ion of  th i s  s tep a lone had
been calcu lated to  resu l t  in  a  s imi lar  y ie ld  to  the cur rent  crys ta l l i sat ion procedure at  p lant
scale  -  hence the requi rement  for  a  fur ther  s tep.
 
The second part  of  the so lut ion focused on maximis ing y ie ld .  I t  i s  c r i t ica l  to  maximise y ie ld  as
API  which i s  not  returned f rom the so lut ion represents  a  loss ,  and th is  can be a s ign i f icant
expense for  the pharmaceut ica l  manufacturer .  Th is  was rea l i sed by  pressure recrysta l l i zat ion
thus  increas ing the so lvent  bo i l ing point  and a l lowing for  a  h igher  so lub i l i t y  at  the process
star t .  I t  i s  important  to  note that  the improvements  descr ibed cou ld be appl ied e i ther
ind iv idual l y  or  synerg is t ica l l y  in  combinat ion.  A lack  of  un i formi ty  in  part ic le  s ize
dis t r ibut ion can have consequences for  downst ream processes  such as  f i l te r ing and dry ing.
The pressur i sat ion approach has  the advantage of  preserv ing the benef i t  of  a  monomodal
PSD.  Pressure recrysta l l i sat ion ,  as  a  means of  improv ing y ie ld ,  has  been championed in  the
Univers i ty  of  L imer ick  us ing severa l  commerc ia l l y  ava i lab le  AP I ’ s  inc lud ing paracetamol .  A
nove l  test  r ig ,  deve loped in  the Univers i ty ,  a l lows for  non- int rus ive  h igh temperature /  h igh
pressure measurements ,  which cou ld not  be obta ined us ing the s tandard grav imetr ic
approach.  Th is  p lat form technology i s  be ing deve loped fur ther  wi th  potent ia l
commerc ia l i sat ion in  the future .  Th is  approach i s  been cons idered for  other  processes  being
redes igned by  the PDC at  Pf izer .

THE IMPACT
The research has  s ign i f icant ly  impacted a manufactur ing process  wi th in  the pharmaceut ica l
sector .  Th is  i s  ev ident  through an increase in  y ie ld ,  improved eff ic ienc ies ,  and reduct ion in
so lvent  use and complex i ty ,  improvements  in  th roughput  and better  part ic le  cons is tency .  The
candidate API  se lected for  opt imisat ion ,  P regabal in  known by  the brand name Lyr ica ,  was and
remains  one of  Pf izer ’ s  b iggest  mul t i  b i l l ion  euro se l l ing AP Is .  S ign i f icant  economic benef i t s
wi l l  be der ived f rom th is  research.  Th is  work  has  a lso  bu i l t  br idges and credib i l i t y  between
I r i sh  p lants  and US corporate un i ts  th rough act ive  engagement ,  regu lar  meet ings  wi th
Research Laborator ies  in  the US and the exchange of  key  s taff .  Publ icat ion:  So lub i l i t y
of  (S)-3-(Aminomethy l ) -5-Methy lhexanoic  Acid in  Pure and B inary  So lvent  Mixtures ,
J .  Chem.  Eng.  Data ,  DOI :  10 . 1021/acs . jced.5b00736.

In  2012,  Dr .  Pat r ick  F rawley  s tar ted tak ing Ly r ica (Pregabal in )  for  severe nerve pain  assoc iated
with  h i s  sp ine.    He decided to  use h is  expert i se  in  predict ive  model l ing ,  process  des ign and
f lu id  mechanics  to  reduce the cost  of  manufacture.  The s t rong work ing re lat ionsh ip  between
Dr .  Pat r ick  F rawley ,  (UL)  & Pf izer  fac i l i tated easy  in teract ion and a SF I  T IDA programme
appl icat ion was assembled.  Two postdocs  in  UL  worked wi th  the Pf izer  team in  the Process
Development  Centre  Cork ,  who shared manufactur ing procedures  and mater ia ls .  The problem
statement  was c lear  and re lated to  process  ineff ic iency ,  complex i ty  and cost .

“An appl icat ion that  has s ignif icant ly  impacted a manufactur ing process within  the
pharmaceutical  sector . "
 P rof  L iam Tu l l y ,  Pf izer  Global  Process  Deve lopment  Centre .

THE CHALLENGE

De Souza Process - Pregabalin: Transformed Crystallization

THE SOLUTION

A partnersh ip  between Pf izer  (R ingask iddy ,  Cork ,  I re land)  and SSPC,  the SF I  Research
Centre  at  the Univers i ty  of  L imer ick .



Cont inuous  manufactur ing i s  a  nove l  concept  to  the Pharmaceut ica l  Indust ry .  There i s  cur rent ly
no end-end cont inuous  crys ta l l i zat ion ,  i so lat ion and dry ing pharmaceut ica l  process  in
operat ion at  a  commerc ia l  sca le .  Pf izer ,  R ingask iddy ,  Co.  Cork ,  and E l i  L i l l y ,  K insa le ,  Co.  Cork ,
un i ted wi th  the common goal  of  ident i fy ing a so lut ion to  th i s  problem.  Therefore ,  the key
object ive  i s  deve loping f lex ib le  p latforms for  Cont inuous  Crysta l l i zat ion ,  I so lat ion and Dry ing
(CCID)  f rom ex is t ing off  the she l f  technology for  rea l-wor ld  act ive  pharmaceut ica l  ingredients
(AP Is ) .

“Fo r  P f i ze r ,  two  resu l t s  were  ach ieved  w i th  th i s  p ro jec t ,  one  been  the  success fu l  r unn ing  o f

the  c r y s ta l l i sa t ion  and  i so la t ion  fo r  a  fu l l  work ing  week ,  and  second l y  the  par tne r sh ips  and

re la t ionsh ips  fo rged  w i th in  P f i ze r  Cork ,  S ingapore  and  US  and  a l so  between  L i l l y  Cork ,  L i l l y

US  and  UL ,  w i thout  them we wou ldn ’ t  have  ach ieved  the  m i les tones  o f  the  p ro jec t . ”

Pat  Sweeney ,  P f i zer  KTL  CCID  Pro ject  Lead.

The h igh l ight  of  the CCID partnersh ip  was the deve lopment  of  a  cont inuous  crys ta l l i zat ion
process  for  a  Pf izer  AP I ,  us ing an E l i -L i l l y  lab scale  2-pot  MSMPR crysta l l i zat ion r ig ,  and
subsequent  sca le  up of  the crys ta l l i zat ion to  2 20 L  crys ta l l i zers  and i so lat ion on a h igh
f requency f i l te r  (HFF)  in  the Pf izer  KTL  fac i l i t y  in  R ingask iddy ,  wi th  a  successfu l  95-hour
cont inuous  crys ta l l i zat ion run.

The UL  crys ta l l i sat ion process  was successfu l l y  sca led up at  the K i lo  Technology Laboratory
(KTL ,  Cork )  in  Pf izerby  Pf izer  techn ica l  s taff  fo l lowing a technology handover .  The UL
researchers  supported the demonst rat ions  and E l i  L i l l y  researchers  were a lso  in  at tendance,
th i s  in  i t se l f  i s  a  f i r s t  for  I r i sh  academia and testament  to  the potent ia l  va lue rea l ized in  th i s
work .  The KTL  a lso  successfu l  demonst rated the cont inuous  i so lat ion of  AP I  by  in tegrat ing the
h igh f requency f i l te r  to  the cont inuous  crys ta l l i ser ,  generat ing 10kg of  AP I  per  24-hour  per iod.
CCID a lso leverage ex is t ing admin is t rat ion support  s t ructures  wi th in  the SSPC,  ex is t ing as  an
SSPC –associated pro ject ,  and took  advantage of  ex is t ing SSPC procedures  in  re lat ion to
indust r ia l in teract ions ,  In te l lectua l  Property  Management  and Heads of  Agreement .  

The CCIDpartnersh ip  s ign i f icant ly  enhanced the in-house expert i se  in  cont inuous  downst ream
process ing in  Pf izer  and E l i -L i l l y .  The sk i l l - set  deve loped in  cont inuous  manufactur ing wi th in
Pf izer  and E l i  L i l l y  wi l l  d i f ferent iate the I r i sh  manufactur ing base wi th in  the respect ive
company parent  networks .  S ince commencing th is  partnersh ip  pro ject  both  I r i sh
manufactur ing bases  have received s ign i f icant  investment  f rom the i r  US based parent
company for  cont inuous  process  deve lopment ,  and capi ta l  investment  in  cont inuous
manufactur ing.  L i l l y  and Pf izer  local l y  cont inue to  consu l t  wi th  each other  on new
developments  in  th i s  technology space.  Cont inuous  i so lat ion and dry ing wi l l  cont inue to  be
invest igated by  SSPC through phase I I  of  i t s  funding per iod (2019  –  2025) .

A partnersh ip  a l l iance wi th  Enterpr i se  I re land Innovat ion Partnersh ip  Pro ject  between g lobal
teams at  Pf izer  (R ingask iddy ,  Cork ,  I re land,  Groton ,  Connect icut ,  US and S ingapore) ,  E l i  L i l l y
(K insa le ,  Cork ,  I re land,  and Ind ianapol i s ,  US)  and SSPC,  the SF I  Research Centre  at  the
Univers i ty  of  L imer ick .

THE CHALLENGE

CCID, the UL/SSPC Lilly Pfizer Partnership

THE SOLUTION

THE IMPACT



MSD,  a cur rent  T ier  1  member  of  SSPC,  the Science Foundat ion I re land Research Centre for
Pharmaceut ica ls  have been partner ing with  SSPC s ince 2009 and through th is  partnersh ip have
advanced knowledge and ‘know how’  on s i te  part icu lar ly  in  the area of  Crysta l l i sat ion.    Membersh ip
with  SSPC has he lped to s t rengthen the I r i sh  manufactur ing operat ions  as  i t  pos i t ions  i t se l f  to
cont inue to move up the va lue chain  and compete g lobal ly  for  R&D pro jects .  

SSPC’s  success  i s  def ined through i ts  un ique col laborat ion abi l i t ies  and bui ld ing R&D excel lence in
one of  I re land’s  largest  indust r ies .  The ro le  that  indust ry  members  p lay  wi th in  the SSPC is  a  mul t i -
faceted one that  i s  successfu l  in  both responding cur rent  needs of  the sector  and ant ic ipat ing the
sk i l l s  and t ra in ing necessary  to  mentor  future research leaders .  

A key  impact  of  SSPC is  the creat ion of  a un ique ta lent  p ipel ine wi th  the t rans i t ion rate of  SSPC
researchers  to  indust ry  cur rent ly  s tanding at  70%.  One of  the key  dr ivers  fac i l i tat ing the h igh
number  of  t rans i t ions  to  indust ry  i s  the SSPC PhD indust ry  p lacement  programme,  which br ings
students  into the indust r ia l  env i ronment  for  a  three-month p lacement  a l igned with  the i r  research
area.  Th is  exposes researchers  to  the real i t ies  of  indust r ia l  process ing whi le
s imul taneous ly  prov id ing indust ry  wi th  an ins ight  into cur rent  research innovat ions .  

MSD has hosted s ix  SSPC PhD students  to  date and the p lacement  programme has proven
very  benef ic ia l  to  a l l  part ies  fac i l i tat ing knowledge exchange and upsk i l l ing between both s tudent
and staff .  The exposure to cooperat ive mentor ing by indust r ia l  members  prov ides s tudents  wi th
exper ience in  pro ject  management ,  problem-solv ing and develops the sk i l l s  needed to communicate
research to var ious  audiences.  The supplementary  t ra in ing that  SSPC students  receive dur ing the i r
p lacements  ensure that  our  graduates  have indust r ia l l y- re levant  sk i l l s  to  support  the
pharmaceut ica l  and b iopharmaceut ica l  indust ry .

The  Student  P lacement  S tory
SSPC PhD student  Bar ry  Long,  was p laced at  MSD Bal lyd ine in  2019 and after  h is  t ime in  MSD h is
opin ion on indust ry  has  complete ly  changed.  He looks  forward to graduat ing next  year  and,
hopefu l l y ,  be ing able to  return  to  indust ry .  

Read about  his  experience:
“ In  2017 ,  MSD invested €40 mi l l ion in  a new spray dry ing faci l i t y  at  Bal l yd ine.  As  my PhD invo lves
spray dry ing,  i t  was great  to  be able to  work  in  a company that  had recent ly  invested in  a spray
dryer  as  I  was able to  learn at  the perfect  pace.  Before my p lacement ,  I  had some exper ience in  a
suppl ier  qual i ty  and regulatory  compl iance ro le  which made me th ink  indust ry ,  cons is ted of
paperwork  on ly !  
 
Themajor i ty  of  my t ime at  MSD was spent  work ing on the spray dryer  but  I  was lucky  enough to
have the opportun i ty  to  wi tness  the other  operat ions  that  took p lace on s i te ,  f rom API  manufacture
to tablett ing to phys ica l  character i sat ion of  mater ia ls .  Th is  prov ided me with  a good idea of  how
l i fe  in  the pharmaceut ica l  indust ry  typ ical l y  goes f rom day to day.  I  was del ighted that  I  was able
to complete work  that  was re levant  to  my PhD as  wel l  as  understand new processes ,  he lp ing
expand my exper ience.    

The major  d i f ferences I  found between indust ry  and academia invo lved the leve l  of  p lanning and
understanding.  Un l i ke academia,  i t  i s  not  poss ib le  to  be able to  decide what  your  p lan i s  at  the
start  of  each day and,  instead,  weeks  i f  not  months  of  p lanning i s  requi red for  each b i t  of  work
undertaken.    The t ime I  spent  in  MSD has complete ly  changed my perspect ive and as  I  get  c loser  to
graduat ion ,  I  look  forward to making the move to indust ry  and who knows maybe even back to
MSD.”

SSPC PhD industry placement programme: 

A case study with MSD

“MSD has hired a number of  PhD graduates from SSPC and intends to  hire  more in  the
future.  Many of  the PhD students  in  the SSPC who have been exposed to  the innovative
and appl ied research projects  with  industry  along with  the new technologies at  the SSPC
are wel l  posit ioned to  take up these posit ions in  companies l ike MSD.”   
Tom O’Ceal la igh ,  D i rector  of  Engineer ing ,  MSD



“A key  aspect  for  APC in  advancing our  technology development  and research

capabi l i ty  i s  work ing with  the br ightest  and best  minds.  I t  i s  the b lend of  innovat ive

technology p latforms and research prowess  that  enables  APC to underpin  the

accelerat ion of  new medic ines  to  the market  and more important ly ,  to  the pat ient . ”  

Mark Barrett ,  CEO & Co-Founder of  APC

APC

Partnering with SSPC since 2013

“The internat ional  s tanding and “brand awareness”  of  SSPC contr ibutes  great ly  to  the

research excel lence reputat ion of  I re land and our  partnersh ip wi th  the Centre offers

tangib le  benef i ts  to  the g lobal  prof i le  that  APC has bu i l t . ”

“Our  support  into the Centre research focus ,  educat ional  development  programs and

talent  development  i s  s imply  essent ia l  to  APC's  future and susta ined growth.”

APC br ings  together  un ique technology wi th  a  wor ld  c lass  team of  sc ient i s ts
and engineers ,  work ing across  mul t ip le  therapeut ic  areas .

APC has been the largest  employer  of
graduates from SSPC successful ly  recruit ing 13
SSPC post-doctoral  researchers to  jo in  their
research team. 

APC Ltd.  was spun-out  from the UCD School  of
Chemical  and Bioprocess Engineering in  201 1  by
SSPC Co-PI ,  Br ian Glennon,  and SSPC Senior
Research Engineer ,  Mark Barrett  to  commercial ise
their  process engineering expert ise to  the wider
pharmaceutical  industry .

Received 3  Phd student  placements

Project  Sponsor  for  SSPC platform project  P7
Crystal l isat ion process model l ing and design



“The benef i t  of  SSPC to the company i s  that  i t  prov ides a 2-way mechanism of  communicat ion
f low between the indust ry  and academia in  terms of  cur rent  and future
chal lenges for  the indust ry  and cur rent  and future research t rends.  Th is  a l lows for  development
of  innovat ive and product ive methods of  development  and manufacture of  future medic ines
cost  effect ive ly  to  the benef i t  of  a l l  invo lved and especia l l y  the pat ient .  I t  a lso guarantees a
pipel ine of  sc ient i f ic  ta lent  going forward which i s  a  key  factor  in  the indust ry ’ s  cur rent  success
and future growth in  I re land.”

“Moving forward E l i  L i l l y  K insa le are exc i ted to leverage the technical  expert i se  wi th in  the SSPC
to col laborate on th is  pro ject .  The development  of  new cata lyt ic  methodologies  and
appl icat ion in  the synthes is  of  ex is t ing and potent ia l l y  new medic ines  wi l l  benef i t  pat ients
around the wor ld . “

Humphrey Moynihan,  Research Advisor ,  Technical  Services/ Manufacturing Science El i
L i l ly ,  Cork

Eli Lilly: Partnering with SSPC since 2008

L i l l y ' s  K insa le  s i te  has  a reputat ion for  techn ica l  exce l lence across  both  synthet ic
chemist ry  and b iotechnology.  They  partner  c lose ly  wi th  L i l l y ’ s  R&D d iv i s ion to  br ing the

next  generat ion of  innovat ive  medic ines  to  pat ients  around the wor ld .  The i r  work  i s
techn ica l l y  demanding in  a  work  env i ronment  that  i s  dynamic and s t rongly  team-based.

Since the beginning of  2013  L i l ly  has recruited more than 100 graduates across
the scient i f ic  discipl ines,  many at  masters  and PhD level  and a s ignif icant
number of  those hires have come from SSPC partner  inst i tut ions.

Pro ject  Sponsor  for  SSPC targeted pro ject  T2 Oxidat ive  Coupl ing -New Access  to
Amide Bond Format ion

Upsk i l led ex is t ing workforce v ia  SSPC t ra in ing masterc lasses/conferences on topics
such as  the PAT workshop,  Chemist ry  Masterc lass  and the Process  Safety  Masterc lass .
“L i l l y  co l laborated wi th  SSPC on a pro ject  in  the area of  cont inuous  crys ta l l i sat ion ,
i so lat ion and dry ing.    Th is  co l laborat ion has  accelerated the upsk i l l ing of  L i l l y ’ s
techn ica l  team in  the areas  of  cont inuous  technology and crys ta l l i sat ion wi th  the a im
of  ident i fy ing the opt imum technology to  deploy  in  that  area

15 employees  f rom both the smal l  & large molecu le  AP I  manufactur ing in  L i l l y
K insa le  a long wi th  the US R&D organisat ion have regu lar  engagement  wi th  SSPC
researchers  th rough pro ject  meet ings ,  SSPC conferences ,  workshops ,  SSPC
governance,  indust ry  adv isory  boards  and other  act iv i t ies .

The col laborat ion with  SSPC has grown over  the years,  which led to  L i l ly
support ing the Biopharma Spoke.  This  project  has advanced the fundamental
scient i f ic  understanding of  the processes used to  produce biopharmaceuticals
and dr ive future technology development  and has supplemented signif icant
knowledge gaps in  the area.

Sponsors  of  the inaugura l  SSPC PhD graduate of  the Year  Award

Li ly  has donated over  €500K in  mater ial  to  the SSPC research community

Received 4 Phd student  placements



“The SSPC const ruct  prov ides a means for  indust ry  and academia to co l laborate to

address  common indust ry  needs ,  whi le  a l lowing ind iv idual  companies  to  car ry  out  the i r

own propr ietary  research.  Through the SSPC,  a community  of  sk i l led researchers  are

t ra ined to address  indust r ia l l y  re levant  but  propr ietary  process ing i ssues .  Access  to

h igh cal ibre researchers  through the SSPC is  of  great  benef i t  to  Pf izer  and has resu l ted

in  internal  manufactur ing process  improvements .  We look forward to fur ther

col laborat ions  wi th  the centre in  the coming years . ”  

Gerald Kierans,  Technical  Services Director ,  Pf izer ,  Grangecast le.

Pfizer

Partnering with SSPC since 2009

“Pf izer  and i ts  co l laborators  have h i red severa l  such students ,  and these students  make

an immediate impact  in  the i r  ro les  in  indust ry .  We have h i red two SSPC students

speci f ica l l y  due to the expert i se  they developed in  the centre.”

Dr Kevin Girard,  Associate Research Fel low,  Pf izer ,  Groton,  CT,  USA.

Pf izer  are  commit ted to  apply ing sc ience and our  g lobal  resources  to  br ing
therapies  to  people that  improve heal th  and wel l -be ing at  every  s tage of  l i fe .

Project  Sponsor  of  5  research projects  and has benefi t ted s ignif icant ly  f rom a
steady stream of  wel l - t rained students  and their  placements

The PDC group co l laborated wi th  SSPC invest igators  to  de l i ver  an innovat ive
improved manufactur ing process  for  one of  the company ’s  wor ld  leading
medic ines .  The work  was subsequent ly  repeated at  laboratory  and k i lo
Laboratory  sca le  in  Pf izer .  

2 Joint  Publ icat ions with  SSPC:           

Appl icat ion of  New technology to  a Mature Piroxicam Crystal l isat ion Process to
Gain Process Understanding and Control ,  v ia  Industr ial  Academic Col laborat ion
Anthony Maher  (Pf izer  Cork)  Benjamin Kieran Hodnett  (SSPC)  Nial l  Coughlan
(Pf izer  Cork) ,  Marie  O’Br ien (Pf izer  Cork)  and Denise Croker  (SSPC).

Progress to  Date inthe Design and Operat ion of  Cont inuous Crystal l izat ion
Processes for  Pharmaceutical  Appl icat ions Barbara Wood,   (SSPC)  Kevin  P .  Girard
(Pf izer  Groton) ,  Christopher  S.  Polster  (E l i  L i ly  Indiana) ,  and Denise M.  Croker
(SSPC)

The SSPC pro ject  in  Cont inuous  Crysta l l i sat ion ,  I so lat ion and Dry ing (CCID)  wi th
Pf izer  and E l i  L i l l y  led by  Dr  Denise Croker ,  SSPC Execut ive  Di rector ,  has
accelerated the upsk i l l ing of  the Pf izer  in  house techn ica l  team in  the areas  of
cont inuous  technology and crys ta l l i sat ion and exper imenta l  apparatus  i s  be ing
repl icated at  Pf izer  and u l t imate ly  wi l l  form the corners tone of  a  major  change
in  the way Pf izer  manufactures  pharmaceut ica ls .



I  was approached by  SSPC’s  indust ry  l ia i son off icer  on the bas is  that  a
partner  company had an interest  in  pursu ing a feas ib i l i t y  pro ject  invo lv ing
Raman spectroscopy.  At  the t ime I  was the main  user  of  one of  the Raman
spectrometers  in  UL  and the pro ject  sounded l i ke  a great  opportun i ty  to
apply  the knowledge I ’d  bu i l t  up dur ing my PhD and postdoc to  an
indust r ia l l y  re levant  appl icat ion.  After  a  few te leconference cal l s  wi th  the
company the topic  and scope of  the pro ject  was agreed.  We decided that
the most  ef fect ive  way to  run the pro ject  was for  me to  be based wi th in  the
company four  days  a  week for  th ree months .

Whi le  based in  the company I  successfu l l y  demonst rated the feas ib i l i t y  of
us ing in l ine Raman to  moni tor  a  tablet  coat ing process  in  rea l  t ime.  The
analys i s  of  spect ra ,  co l lected f rom both Raman and mid-to-near- inf rared
spectrometers ,  and the i r  t ransformat ion into  a useable form i s  cur rent ly  a
specia l i sed sk i l l set ,  invo lv ing knowledge of  s tat i s t ica l  and mul t i var iate
analys i s  too ls .  Col lect ive ly  ca l led Chemometr ics ,  th i s  area of  specia l i sm i s
growing in  importance as  the uptake of  process  analy t ica l  technologies
increases  in  the move towards  cont inuous  manufactur ing.

The interact ion wi th  A lkermes gave me the opportun i ty  to  deve lop my
technica l  sk i l l s  in  spect roscopy and chemometr ics  as  wel l  as  the
interpersonal ,  teamwork  and problem so lv ing sk i l l s  invo lved wi th  a  career  in
the Pharmaceut ica l  indust ry .  On complet ing the pro ject  I  was offered a
pos i t ion  in  the team,  which I  accepted.

“We were interested in  int roducing real - t ime spectroscopic  analys is  tools  into

our  p ipel ine  development  act iv i t ies  with  a  focus  on  Raman analys is .  Being able

to  temporar i ly  br ing an exper ienced SSPC postdoctoral  researcher  into  the

department  provided us  with  an  opportuni ty  to  achieve th is  goal .  Cathy ’s

previous  exper ience with  Raman spectroscopy and data analyt ics  a l lowed her  to

del iver  the  project  requirements ,  and ident i f ied addit ional  areas of  chemometr ic

appl icat ion  for  fur ther  development .”

 A l ke rmes

Alkermes - SSPC postdoctoral researcher placement

Alkermes p lc  i s  a  fu l l y  in tegrated,  g lobal  b iopharmaceut ica l  company deve loping
innovat ive  medic ines  for  the t reatment  of  cent ra l  nervous  sys tem (CNS)  d iseases .

Catherine Potter
SSPC Postdoctora l  Researcher ,  Un ivers i ty  of  L imer ick ,  now
Scient i s t  (Chemometr ics ) ,  A lkermes


