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FOREWORD

   This   edition   of   Hyperactive   Magazine   highlights   5   emerging  
technologies:

  

   These   emerging   technology   topics  have  been   selected   from   the  
Gartner  Hype  Cycle  Report  of  2013.

   Each   article   paints   the   technology  description,  makes   a  SWOT  
analysis  of  the  technology,  the  applications  in  business,  education,  and  

   The  article  on  Mobile  Internet  should  be  placed  within  the  context  of    Technology  Cycles  in  the  last  
10  years,  viz.:

      1960s  –  Mainframe  Computing
      1970s  –  Mini  Computing
      1980s  –  Personal  Computing
      1990s  –  Desktop  Internet  Computing
      2000s  –  Mobile  Internet  Computing
      2014+  –  Wearable/Everywhere  Computing
   The  current  trend  towards  mobile  smartwatches,  glasses,  internet-enabled  and  controlled  robot  cars,  

   The   rise   of   social  media   and   the  various   type  of   data   from   text-based,   to   photos,   to  movies,   to  
multi-media  and  meta-data  has  led  to  the  rise  of  social  analytics.    Using  various  data  mining  algorithms  
embedded   in   google   analytic   tools   as  well   as   other  web-based   social  media   analytics   tools,   today’s  
social  media  marketers  can  visualize  the  trends  in  social  media  channels  to  gain  competitive  intelligence  
and  discover  new  products  and  market  niches  that  will  ultimately  redound  to  better  customer  service.

   Related   to  social  media  and  mobile   internet   is   the  rise  of   the  content  of  social  media  due   to   the  
proliferation  of  mobile  devices—now  known  as  Big  Data.    The  article  focuses  on  the  data  explosion  and  
how  this  can  be  data  mined  to  convert  into  actionable  and  useful  information.

   The  article  on  hybrid  cloud  computing  shows  the  route  for  SMEs  to  make  a  quantum  jump  to  match  
the  power  of  bigger  enterprises.

   Finally,  the  article  on  3D  Bioprinting  points  the  capabilities  that  will  change  the  way  of  healthcare  in  
the  future  as  various  parts  of  the  human  organs  can  literally  be  printed  as  evolved  from  the  technology  
of  stem  cell  and  regenerative  medicine.

Prof.  Gary  Grey
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I. Technology Description

When   your   smartphone   makes   it   so   easy   to  

clunky  desktop  or  laptop  computer?

use  their  phones  to  surf  the  Web  and  check  e-mail,  

amount  from  2009,  when  only  31%  of  people  said  

phone   owners   use   their   devices   as   their   primary  

   So  how  does  this  mobile  internet  work?  

   Mobile   internet   or   mobile   web   refers   to   the  
access   to   internet   by   the   use   of   browser-based  
internet  services,  from  a  handheld  mobile  device,  
such   as   a   smartphone,   connected   to   a   mobile  

One   can   connect   to   the   internet   in  mobile   either  

   These   smartphones   connect   to   the   internet  

smartphones  today  to  a  4G  mobile  network  means  

II.  Industry/Business 

Applications of the 

Technology

The   number   of   internet-connected   mobile  
devices,   such   as   smart   phones   and   tablets,   has  
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   With  the  use  of  handheld  devices,  the  internet  

mobile  devices  make  it  easier  for  businessmen  to  

mobile  internet  in  business:

A.  Communication
   Mobile   internet   has   made   it   possible   for  
companies   to   connect   with   their   clients/
customers,   employees   and   suppliers   easily  

one   can   be   assured   of   real-time   business  

B.  Marketing

attached   to   their   mobile   phones,   businesses  
have  seen  this  is  an  opportunity  to  build  their  

   Studies   show   that   the   use   of  mobile   internet  

With  this,  many  companies  must  also  build  a  

C.  Customer  Service
   Mobile   internet   can  help   companies   improve  
the   services   they   offer   to   their   customers  

1.   Mobile  banking
   Financial   institutions,   particularly   banks,  

2.   Mobile  commerce
   Today,  it  is  now  possible  to  transact  business  

to  physical   stores   as   there   are  now  hundreds  

internet   is   now   a   place   for   commerce  where  

that  many  online  stores  have  now  customized  
their  websites  to  make  it  available  for  mobile  
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3.   Information  Services

sent  to  his  email  and  he  could  directly  check  

easier   for  companies   to  send  out   information  

III. SWOT Analysis

A.  Strengths
   1.   Gain  access  to  the  internet  anytime  and  

anywhere

internet  wherein  its  users  are  not  restricted  

mobile   broadband,   like   the   internet   data  
plan   on   3G   or   4G,   that   utilizes   wireless  

   2.   Stay  in  touch  with  others
      The   mobile   internet   will   enable   its   users  

to  stay  in  contact  with  family  and  friends,  

between   two   users   may   now   be   made  

are  now  very  convenient,  as  while  the  users  
take  photos  or  videos,   they  may   instantly  

mobile   internet   and   share   tem   with   their  

will   not   miss   any   business   opportunities,  

   3.   Stay  informed
      In   the   past,   you   may   only   know   about  

the  mobile  internet,  news  may  be  browsed  

of   news   channels,   and   social   media   like  

all  news  channels,   radios  and  newspapers  
have   their   respective   websites   wherein   if  
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you  a  user   searches  on  a  news   the  search  

Moreover,   news   websites   also   have   their  
respective  Twitter  accounts  in  which  their  

real-time  news  bits,  and  also  link  them  to  

use  of  social  media  there  were  about  almost  
100,000  people  who  attended  the  rally,  and  
was   also   emulated   on   other   cities   around  

   4.   Find  relevant  and  useful  information

of   resources   to   its  users  as   it  provides  all  

The  Free  Dictionary,  or  encyclopedia   like  

like   Globalization,   the   Stock   Market,   or  

information   may   also   access   to   different  
mobile   applications   that   a   user   can  

to  printed  encyclopedias,  dictionaries,  and  

   5.   Get  access  to  entertainment  and  lifestyle

provides  them  access  to  entertainment  and  

never  be   late  for  a  movie,  with  one  click,  
you   can   now   see   the   latest   movies   and  
its  schedule,  one  can  even  buy  the  tickets  

tickets,  one  can  also  buy  airline  tickets,  and  

the  latest  information  about  the  latest  store  
promotions,  or  which  restaurant  serves  the  

B.  Weaknesses
   1.   Poor   internet   connection   in   terms   of  

range  and  bandwidth
      The  internet  connection  via  mobile  internet  

may  not  be  as   fast  as  a   laptop  or  desktop  
with   direct   cable   internet   connection   via  

the   3G   and   4G   networks   that   offer   faster  
mobile  internet,  networks  are  usually  only  

particular  weakness  of  the  mobile  internet  

in   case   a   connection   timeout   occurs   you  
may  not  be  sure  if  the  transaction  has  been  
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   2.   Incur  additional  costs
      The   mobile   internet   service   provided   by  

cellular  network  companies  like  Globe  and  
Smart   is   an   add-on   to   your   current   plan  

cellular  networks  are  activated  you  will  be  

network  provider,  that  is  why  most  people  

example,   for   Globe   Telecom,   they   offer  
the  SuperSurf   for   both   their   postpaid   and  

apparent   that   the   costs   to   be   incurred   for  

at  all,  that  is  why  one  should  really  have  a  

   3.   Increase  in  power  consumption
      The   main   problem   of   many   smart   phone  

users   when   they   are   subscribed   to   the  
mobile   internet   is   the   quick   consumption  

when  a  power  outlet  is  not  availale,  mobile  
computers   or   devices   rely   heavily   on  

very   problematic   when   you   need   to   use  

have  no  more  battery  because   it  has  been  

external  battery  packs  to  help  support  your  

mobile  devices  when  you  are  in  need  to  re-

   4.   Small  screen  size
      Mobile   devices   like   your   smart   phones  

information  needed  due  to  its  compact  size,  

   5.   Incompatibility
      Some   websites,   expecially   those   with  

may   not   load   successfully   on   mobile  

all   complex   scripts   available   for   web  

successfully  or  the  website  may  not  appear  

C.  Opportunities
   1.   Generates  e-commerce
      Mobile   internet   did   not   only   pave   the  

way  to  access  to  information,  but  also  for  

and   Topshop   have   already   set-up   their  
respective  mobile   applications   to  keep   its  
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customers  up-to-date   to   its   recent  product  
launches,  and  this  mobile  applications  are  

opportunity   to  commence   in  e-commerce,  

social  media  networks   like  Facebook  and  

   2.   Expansion  of  telecom  companies

Facebook   says   that  more   than   71   percent  
of   the  activity  on  Facebook   is  via  mobile  

from  telecom  companies  to  be  able  to  fully  

D.  Threats
   1.   Prone  to  theft
      The  very  portability  of  the  mobile  devices  

like  tablets,  and  smart  phones  makes  them  

with   the   security   feature   of   the   device,   a  

   2.   Lack  of  security
      Mobile   phones   do   not   offer   the   same  

to   establish   secure   connections,   unsafe  

sensitive   information   stored   on   mobile  

malicious   software   are   still   uncommon,  
mobile   phones  do  not   have   the  necessary  

adapted  for  mobile  internet  do  not  carry  the  

systems,   and   mobile   services   providers  
may   offer   third-party   applications   with  

mobile   service   providers   may   also   offer  

T
for  small  and  medium  enterprise  who  will  deploy  

A.  Total  cost  of  ownership  
  

1,500/
1
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Total  Cost  per  month  =   1,500  ×  number  of  employees  that  will  have  the  plan

2

C.  Business  impact2
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V.  Ethical Implications

With   the   proliferation   of   mobile   devices   that  

the  pictures  I  took  of  people  on  the  street  or  is  it  ok  
to  browse  the  net  while  I  am  out  on  Sunday  with  

A.  Business  use
   Mobile   devices   are   always   connected   to   the  

employee  to  work  remotely  and  be  productive  

that   the   more   time   he   spends   on   his   mobile  
device   outside   work   are   time   he   should   be  

   Business   on   the   other   hand   can   use   internet  

search   items  you  used  on  your  phones  or   the  
kind   of   applications   you   have   downloaded  
without   the   permission   of   the   user   of   the  

B.  Personal

devices   in   their   hand   and   rarely   talk   to   each  

each  of   the  family  members  also  would  have  

example   of   how   the   mobile   internet   affects  

C.  Social

heard   rumors   scattered   all   over   social  media  

becomes   an   expert   on   items   of   interest   for  
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VI.  Nation Building 

Implications

of   the   people  within   the   state   so   that   it   remains  

A.  The  Good  and  The  Bad
   1.   Knowledge-focused

information,  which  most  of  the  time  leads  

immediate  answer  to  the  inquisitive  minds  

of   internet   even  when  we  are  outside  our  

very   important   to   immediately   check   and  
verify   an   unknown   data   or   information  

individuals   are   made   street-smart   in  

individuals  smarter  and  we  make  a  smarter  

      The  Trade-off
      There  have  been  recent  issues  on  individuals  

information  seen  in  the  internet  are  not  at  

as   it   serves   as   an   easily   accessible   tool  

   2.   Global

businesses  are  able  to  reduce  travel  costs  as  
1    

      Travel  costs  such  as  time  and  money  have  
been   two   of   the   most   important   factors  

made  business  transactions  possible  when  

may  be  able  to  secure  a  transaction  in  the  

1
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the   customer   is   in   an   area  where   there   is  
bank  on  site,  mobile  phone  internet  made  it  
possible  to  connect  the  customer  to  the  bank  

there  it  can  also  be  made  real-time  transfer  

establish   a   real-time   transaction   between  
parties,   and   more   importantly,   secured  

      The  Trade-off

   3.   Broad
      “While   carrier   subsidies   have   helped  

3

cheaper   than   devices   in   the   developed  

even   made   broader   than   ever   and   made  
available   to  people   in  almost  all  walks  of  
life  without  the  need  to  purchase  a  personal  

      The  Trade-off

may   even   lead   to   an   unnecessarily   free  

be   detrimental   to   most   related   industries  
and  even  cause  complex  to  uncontrollable  

   4.   Liberal

More   channels   are   made   available   for  

public   about   different   issues,   moreover  
those  that  are  not  usually  traced  by  people  

Democracy   is   promoted   not   only   to   the  

2
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      The  Trade-off

towards   an   issue   may   sometime   not   be  

   5.   Personal  and  relational

internet   access   means   an   additional  
channel  where  a  family  member,  a  friend,  

toward   an   issue   with   someone   in   which  
they   could   not   explicitly   express   face-to-

relationships,  and  in  effect  develops  a  sense  

      The  Trade-off
      Individuals  may   rely   on   it   too  much   that  

B.  So,   does   mobile   internet   help   in  
building  the  nation?

  

formalized   course   or   activities   that   would  

need  to  advance  and  prosper,  but  at   the  same  

it  is  more  important  to  know  would  prevent  us  

it  is  a  measure  of  how  we  can  contribute  to  our  
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I. Technology Description 

Social   analytics   is   a   philosophical   perspective  
developed  since  the  early  1980s  by  the  Danish  idea  
historian   and   philosopher   Lars-Henrik   Schmidt.    
It   differs   from   traditional   philosophy   as   well   as  
sociology.    The  practice  of  “Social  Analytics”  is  to  
report  on  tendencies  of  the  times.  It  does  not  aim  
to  make  a  diagnosis  of  the  times  that  can  be  agreed  
upon  by  everyone  or  anybody  but  a  report  that  no  
one  wants  to  protest  about.1

   Social  Analytics  is  the  collection  and  analysis  
of   statistical,   digital   data   on   how  users   interface  
with  an  organization,  particularly  online.  Over  the  
last  decade,  social  analytics  has  become  a  primary  
form   of   business   intelligence,   used   to   identify,  
predict,  and  respond  to  consumer  behavior.      It   is  
a  tool  that  analyzes  pieces  of  information  gathered  
from  every  user’s  on  line  activity.    Most  website,  
if   not   all,   uses   social   analytics   tool   to  
monitor   and   gather   information   which  
enables  the  site  owner  to  analyze  trends.2

   There   are   two   forms   of   social  
analytics   that   have   applicability   to  
learning   technologies.   These   are   web  
analytics  and  social  media  analytics.

Web  Analytics
   Website  administrators  use  a  social  
analytics  service   to  gather  and  analyze  
data  such  as:

as  opposed  to  one  visitor  visiting  
a  site  multiple  times)  

viewed

country)   and   the   time   of   day   that   most  
visitors  access  the  site

leaving  

visitors  use  

   The   Web   Analytics   processes   in   order   are:  

Below   is   a   snapshot   of   a   web   analytics   using  
Google  Analytics  system.2

EMERGING TECHNOLOGY ON SOCIAL ANALYTICS
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Social  Media  Analytics

and  analyzes  data  that  are  related  to  an  organization  across  various  social  media  sites.  Data  gathered  
provides  valuable  demographic  information  on  who,   the  organization’s  market  are.  It   is  also  used  to  
identify  the  social  media  tools  that  are  aiding  the  company’s  objectives  which  in  return  the  company  can  
use  to  their  advantage.

II. Industry/Business Application of the Technology

Companies  that  monitor  social  media  can  then  take  action  on  areas  for   improvement  or   to  address  
customer  

analytics  strategy
business,  since  doing  so  will  provide  valuable  insight  on  what  consumers  are  saying  about  a  company.

   For  the  vendors  of  social  analytics  software  they  say  that  it  is  ready  for  mass  consumption  but  not  

most  of  the  social  media  analytics  tools  now  on  the  market  will  do  a  “terrible”  job  of  giving  companies  
a  true  idea  of  how  the  public  perceives  them.  Collecting  data  is  easy,  she  says,  but  making  heads  or  

sentiment  analysis  technology  has  become  more  capable  in  recent  years,  and  Angela  Chen,  director  of  

continues  to  grow  and  mature.
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that  commitment  and  experimentation  are   the  
keys  to  success.  Businesses  also  should  not  forget  
the   human-touch   side   of   social   media   analytics,  
according   to   Kumar   and   others.   They  warn   that  
sentiment   analysis   tools   aren’t   very   accurate,  

language.

   The   most   common   use   for   social   media  
analytics   tools   is  crisis  aversion.  The   technology  
can  serve  as  an  early  warning  system  for  negative  
customer   feedback,   such   as   complaints   about  
problems   with   products   or   customer   service.   It  
can   also   help   detect   other   issues   that   could   be  

in   2009   two   employees   of   the   Domino’s   pizza  

rules   and   uploaded   the   video   of   their   antics   to  
YouTube,  where  it  attracted  considerable  attention.  
Done   effectively,   social   media   analytics   enables  
organizations   to   defuse   potentially   damaging  
problems  before  they  go  viral.

   Social  media  analytics  also  enables  companies  
to  
about   potential   product   enhancements.   That  
can  be  a  more  effective  way  of  gathering  opinions  
on   desired   new   functionality   than   surveying  
customers.  Such  barriers   arenot   erected   in   social  
networks.  And  there’s  a  vast  universe  of  customers  
to   tap   into:   According   to   an   updated   report   on  
“social   intelligence”   that   was   released   in   May,  
86%  of  Internet-using  adults  in  the  U.S.  now  use  
social  networks.

   But   analyzing   social   media   data   remains   an  

and   consultants.   They   said   that   although   social  
media   analytics   software   can   provide   valuable  

can  be  skewed  because  the  technology  has  trouble  
picking   up   on   tone,   slang   and   nuances   such   as  

Social  Analytics  on                                              
Pharmaceutical  Industry
   The   pharmaceutical   industry   as   a   whole   has  
been   cautious   about   its   use   of   social  media   and  
mobile  technology,  but  the  pace  is  rapidly  picking  
up,   the   idea   of   truly   engaging   with   patients  
--   beyond   the   blitzkrieg   of   direct-to-consumer  
advertising  --  is  relatively  new.  The  lack  of  clear  
guidelines  from  the  Food  and  Drug  Administration  
(promised   for   2014)   is   a   good   reason   to   tread  
carefully   into  social  media,  but  many  companies  

   According   to   a   2012   California   Healthcare  
Foundation   and   Pew   Internet   study,   nearly   60  
percent   (60%)  of   adults   looked  online   for  health  
information   within   the   previous   year.   Today’s  
social   media   platforms   offer   a   new   avenue   of  
information  and  dialogue,  creating  a  comfortable  
(and   sometimes   anonymous)   environment   for  

companies,   this   opens   up   new   opportunities   to  
connect   with   consumers,   to   communicate   the  
value  proposition  throughout  a  product’s  lifecycle,  
and   to   improve  health   delivery   and  outcomes.   It  
sets  the  foundation  to  mine  information  and  apply  
behavioral  principles  to  understand  how  and  why  
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Through  social  analytics  they  are  able  to:

Monitor   conversations   relevant   to   their  
brands,   industry   and   competition.   Along  
with  a  rigorous  assessment  of  current  social  
media  activities,  this  is  a  key  to  developing  
a   future   strategy   and   for   determining  
goals   focused   on   measurable   return   on  
investment.

listening  assessments.  With  so  much  noise  
from  online  drug  sales  and  other  “spam,”  it  

but   it’s   important   to   monitor   relevant  
conversations   both   in   real-time   (forward  
listening)   and   historically   (backwards  
listening).   By   tracing   topics   for   the   past  
year   or   so,   you   can   create   a   baseline   of  

Monitor   product/service   launches  
to   gauge   reaction   and   make  
adjustments  if  necessary.

Compile   business/market  
intelligence  reports  to  stay  one  
step  ahead  of  the  competition.

Improve  current  social  media  
outreach   by   identifying   key  

engaging.  Look  for  opportunities  
to   be   a   thought   leader   or   share  

promoting  a  product  or  brand.

increase   customer   satisfaction  
levels   and   improve   brand  
loyalty.

   It  is  critical  to  adhere  to  the  founding  principles  
of  listening  and  monitoring  at  all  times:  ensure  truth  
and  accuracy,  be  transparent,  and  be  respectful  of  
the  interests  and  privacy  of  patients,  caregivers  and  
healthcare  providers.  And  companies  must  always  
maintain   a   strong   awareness   of   the   regulatory  
environment.

   That   said,   social   analytics   is   powerful   when  
launching   a   new   drug.   During   the   research   and  
development   phase,   a   company   can   review  

competitors’  portfolios  and  develop   launch  plans  
accordingly.  Companies  can  also  get  an  aggregated  

demographic  segmentation  and  sentiment  of  their  
messages   versus   their   competitors.   And   once  
the   product   launches,   direct   engagement   with  
consumers,  caregivers  and  healthcare  professional  
can   provide   a   forum   for   ongoing   education   and  
real-time   feedback,   and  may   even   help   improve  
patient  compliance.
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Social  Analytics  on  Financial  Industry

management  solutions  by  using  social  analytics  to  
break   down   silos   within   their   organizations   that  
provided   better   analytics   of   customer   feedback  

More  than  million  connections  -  TD  Bank  

at   several   different   solutions,   choosing  
IBM  Connections.   In   less   than  6  months,  
it   made  more   than   1  million   connections  
and  forming  3,000  different  communities,  
as  well   as   countless   blogs   and  wikis.  TD  

focused   groups,   enabling   solutions   and  
discussions   to  be  on  point  which   leads   to  
solutions.

Enhanced  Customer  Feedback  Analytics  
  -    Fidelity  

Investments

chose  platform  from  Clarabridge.  Fidelity,  
receives   hundreds   of   thousands   of   pieces  
of  good  customer  feedback  annually  from  
surveys,   social   media   and   contact   center  
feedback.It   has   helped   them   prioritize  
improvements   in   different   categories   and  

to   Fidelity’s   business-to-business   unit,  
and   then   to   enhance   the   application  with  
Clarabridge’s  collaboration  capabilities  for  
better  teamwork  within  the  company.

   -  
PREMIER  Bankcard
like  other  credit  card  issuers,  saw  reduced  
revenue   potential   with   the   enactment  

of   the   CARD   Act   in   2009.   Using   SAS  
Forecast  Server,   it  provides  more  detailed  
forecasting  capability.

More   time   to   analyze   –   with   SAS  
Forecast  Server,  analysts  are  able  to  spend  
more   time   with   actual   analysis   rather  
than  simply  writing  and  adjusting  code  to  
develop   forecasts.   PREMIER   Bankcard  
wanted  their  analysts,  who  were  spending  
80  percent  of  their  time  writing  macro  code  
and  only  20  percent  of  their  time  in  actual  
analysis  to  be  able  to  change  that  around  to  
only  20  percent  of  their  time  writing  code  
and  80  percent  in  actual  analysis.

III. SWOT Analysis of 

Industry/Business

STRENGTHS  

use   highly   accurate   natural   –   language  
processing   engine   to   deconstruct   and  
analyze  posts  captured,  going  beyond  plain  
language   to  understand  slangs,  alternative  
spellings,   often   used   shortcut   terms,  
common  misspelled  words.  

behaviors  can  be  interpreted  by  recognizing  

scoring.  

giving  full  access  to  posts  and  can  get  full  
detail  of  the  actual  post  if  something  looks  
misaligned.
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what   the   customers   are   saying   about   the  
market,  products  and  services,  brands  and  
competitors  on  social  media  sites.    

management  and  greater  customer  loyalty.  
6

WEAKNESSES

effectiveness   of   a   content   shared   if   it   is  
only  being  shared  by  a  very  small  group  of  
connections  in  social  media.    

a  struggle  in  relating  or  connecting  the  data  
collected  to  business  outcomes.        In  order  
to  make   this   effective,  Management  must  

the  companies’  strategies  of  these  different  
brands   initiating   conversations  with   them  
online   as   thisresembles   advertising   or  
spam.

OPPORTUNITIES

not   interested   in   communicating   with  
companies   as   their  main  priority   in   using  
Social   Media   is   to   communicate   with  
friends  and  family,  not  companies.    

the  consumers  and  the  companies.     These  
relationships   are   formed   between   people.    
That   is  why   it   is   crucial   to   empower   and  

educate   individuals   to   speak  on  behalf   of  
the  company  at  that  personal  level.7

THREATS

to  list  and  engage  potential  customers  that  
is   thinking  about  a  particular  brand.      It   is  
stillimportant   to   aggregate   insights   and  
analyze  trends  in  order  to  engage  the  right  
people  such  as  those  that  can  move  markets  

   Cost  in  social  analytics  is  relative  to  the  scope  
and  duration  demanded  by  the  organization.  In  the  
Philippines,  usually  social  analytics  is  being  done  
by  a  third  party  agency,  seldom,  we  see  companies  
that  do  social  analytics  in  an  in-house  basis.  Cost  
can  be  presented  in  different  ways.Below  are  the  
two  cost  presentations  for  Social  Analytics.  

1.   Cost  based  on  duration  of  program

   Cost   will   be   relative   to   the   duration   of   the  
program.  In  this  scenario,  an  organization  can  
be  charged  depending  on  how  long  a  program  
will  be  active  or  online.

2.   Cost  based  on  per  visit/  or  per  click  basis

   Some  costs  are  based  on  the  number  of  visits  or  
clicks  for  a  certain  program.  The  organization  
will   be   billed   based  on   the   popularity   of   the  
program  or  how  effective  the  program  was  in  
targeting  its  customers.
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be  realized  by  making  these  investments.

Brand  Monitoring
   This   includes   tracking   the   compliments,   the  
complaints,   when   people  mention   your   brand   in  
conversation,   video   shares,   articles,   etc   before,  
during  and  after  a  campaign  and  provide  a  sort  of  

conversation.   This   provides   insight   into   how  
consumers   are   talking   about   and   engaging   with  
your  brand.

Marketing  Campaign  Effectiveness

the  overall  effectiveness  of  marketing  campaigns  
through  direct  social  feedback.

Crisis  Management

outlet   for   customer   frustrations   and   potentially  
damaging  issues  that  may  arise  around  your  brand.  
Using  social  media  analytics  can  help  companies  
get   in   front   of   any   warning   signs   and   respond  

Strategic  Connections
   By  monitoring  how  your  brand   is  mentioned  
in  conversations  online,  you  can  also  identify  and  

over  your  potential  market.  These  people  are  called  

number  of  posts  that  they  make  about  your  brand  
in   blogs,   forums,   etc.,   and   by   how  many  people  
share  or  connect  to  these  posts  etc.  

Channel/segmentation  strategy

also   identify   current   and   potential   target   market  
segments,  distribution  channels  that  may  have  not  
been  previously  considered  and  watch   for   trends  

Competitive  Research

through   the   ability   to   monitor   what   competitor  
are   doing  with   their   brands   and  what   people   are  
saying   about   them.   This   sort   of   competitor   you  

that   consumers   use   to   describe   competitors   and  
adjust  your  marketing  strategies  accordingly.

   Investing  in  social  media  analytics  can  deliver  

may  not   be   easily   reconciled   to   the   bottom   line,  

seriously   consider   the   costs   of   avoidance   and  

Bandwagon.6

Financial  Analysis
   The   metrics   you   need   to   evaluate   the  

organization.  That’s  part  of   the  reason  why  there  
isn’t  just  one  answer  for  how  and  what  to  measure  

measurable  goals  and  objectives  they  have  to  hit.  
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to   social  media  objectives.     Measuring  objectives   is   a  way   to   start.Then  you   can  develop   a  plan   to  

same  data  over  time.  Sharing  those  results  with  other  departments  is  also  helpful.  Most  companies  are  
just  starting  down  this  path.  

Typical  social  analytics  business  goals:  

monitoring  

   In  most  cases  social  analytics  is  more  of  understanding  consumer  behavior  but  in  order  to  measure  
ROI,  there  is  a  simple  formula  that  is  recommended.

ROI  =  
Costs

  =  Percentage  Return  on  the  Investment
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customers  inside  a  store,  number  of  serviced  customers,  number  of  buying  customers,  etc.  While  cost  
refers  to  the  total  cost  spent  for  a  particular  program.

V. Ethical Implications

Social  analytics  have  been  gaining  popularity  because  of  the  emergence  of  technology  and  social  media.    
This  method  is  already  widely  used  in  academic  research  as  well  management  consulting.    Companies  

Analytics)  As  these  technologies  continue  to  develop,  annual  growth  is  steadily  increasing  and  demand  
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related  to  this  new  method.    One  of  the  ethical  challenges  in  social  analytics  is  that  privacy  or  anonymity  
is  not  possible.    Researchers  have  an  ability  to  link  the  respondents  using  a  network  map  without  the  
consent  of  respondents.    In  using  social  analytics,  similar  to  typical  research,  we  should  be  able  to  get  
respondents  consent  on  their  identity  as  well  as  the  data  we  will  be  getting  from  them.    This  can  be  a  
major  ethical  issue  because  researchers  may  able  to  link  and  connect  relationships  and  network  activities  
without  the  respondents  knowing  that  they  are  being  mapped.    With  social  analytics,  private  data  are  

involved  in  social  analytics.  

   Another  ethical  challenge  is  that  the  process  of  data  can  be  compromised,  researchers  may  not  be  able  
to  capture  the  true  population  of  the  study.    While  internet  users  represent  a  growing  audience,  it  cannot  
solely  be  used  to  analyze  data  or  monitor  consumer  behavior.    Also,  in  social  analytics,  researchers  are  
not  able  to  verify  if  individuals  responding  to  a  certain  survey  or  users  being  monitored  of  their  network  
activities  are   the   targeted  respondents.  Companies  should  be  able   to  decide  on  what  data   to  use  and  

should  be  considered  in  using  this  tool.

VI. Nation-‐Building Implications 

S
important  information  to  businesses  and  industries  that  help  in  economic  development  of  our  nation.    
It   speeds  up  gathering  data  by  properly  programming  what’s  needed   in   the   system  which  may  give  

Since  privacy  is  one  of  the  major  concerns  of  social  analytics,  it  may  result  to  harmful  events  if  abused  
and  mistreated.    Information  is  a  very  powerful  tool  in  many  aspects  of  our  lives,  more  particularly  with  
businesses  that  affects  the  society.    It  builds  network  swiftly  and  precautions  are  not  in  place  especially  
to  young  who  do  not  know  how  to  protect  themselves  from  the  malady  of  technology.    If  information  
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I. Technology Description 

  

“Small  data  is  gone.  Data  is  just  

going  to  get  bigger  and  bigger  and  

bigger,  and  people  just  have  to  think  

differently  about  how  they  manage  

it.”,  –  Scott  Zucker  of  Family  Dollar.

There   are   many   factors   that   contribute   to   the  
increasing  data  volume  such  as  unstructured  data  
from  social  media,  transaction-  based  data  stored  
over   time,   sensor   or   machine   to   machine   data  
collection   and  many  more.        There   are   data   that  
needs  to  be  analysed  or  dealt  with  immediately  or  
in  a  timely  manner.  There  are  also  different  types  
of  data  that  also  need  to  be  merged  and  managed.  
That   is  why   there   is   a   greater   need   for   a   bigger  
collection   and   storage   of   these   large   and   highly  
complex  data.

   What  is  Big  Data?  According  to  Wikipedia,  It  
is   the   term   for   a   collection   of   data   sets   so   large  

using   on-hand   database   management   tools   or  
traditional  data  processing  applications.  Basically  
Big  Data  collects,  curates,  captures,  processes  and  
manages  data  with  sizes  that  are  beyond  the  ability  
of  ordinary  or  commonly  used  software  at  a  given  

Big  Data  as  assets  of  high  volume,  high  velocity,  
and/or   high   variety   information   requiring   new  

forms  of  processing   to   enhance  decision  making  
and   process   optimization.  What  were  mentioned  

the  main  question  is,  how  will  it  affect  human  life?  
Can  it  really  change  the  world?

   Big   Data   is   the   biggest   technological   shift  
today.   If   before   only   employees   can   accumulate  
data  and  put   it   in  a  processor,  now  users  as  well  
as  machines  can  also  do  so.  If  before  data  is  being  
brought   to   a   processor,   now,   several   processor  
is   being   brought   to   a   data.   The   technologies  
that   drive   the  Big  Data   are  Hadoop  which   is   an  
open   source   platform   and   organizes   a   parallel  
processing   infrastructure   and   the  Map   Reduced,  
which   is  a  way  of  putting  a   table  of  contents  on  
each  server  of  a  data.  It  is  very  evident  that  today,  
data  accumulation  and  processing  have  scaled  up  
and  this  has  a  great  impact  on  human  lives  and  the  
world.  

   Big   data   affects   human   life   because   it  
empowers  people  to  answer  faster  the  unanswered  
old   questions   before.   It   allows   them   to   ask   new  
questions  and  solve  new  problems  that  cannot  be  
done  before.  Big  Data  is  not  just  about  technology  
but   also   about  business   impact   because   it   brings  
competitive   advantage   through   accumulation   of  
new   generation   of   information.   For   example   is  
the   use   of   biometric   sensors   and   analytics   that  
can  measure  and  improve  a  person  or  an  entity’s  
performance.   You   can   also   predict   blockbuster  
return  when  producing  a  movie.  You  also  have  the  
power   to   download   as  many   pictures   and   invite  
people  to  look  at  your  online  shop  through  social  
media.  

   Yes,  Big  Data  can  change  the  world.  Now,  we  
can  win  over  Cancer  through  accumulation  of  new  
generation   of   information   which   can   be   of   help  

EMERGING TECHNOLOGY ON BIG DATA
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to  study  or  invent  a  cure  for  it.  Big  Data  enables  
the  transformation  of  how  a  city  is  monitored  and  
is   managed   using   analytics   to   predict   problems  
before  it  happens.  In  the  US,  LAPD  uses  Big  Data  
to   predict   crime   and   road   accidents.  Big  Data   is  
the   power   behind   the   Rio   Operations   Centre   in  
Brazil   with   560   cameras   and   400   employees   to  
monitor   railways   services,   utilities,   electricity,  
gas,  emergency  services  and  transportation  as  well  
as  predict  meteorological  incidents,  car  accidents  
through   weather   reports.   They   also   use   social  
media  to  give  information  to  people  as  to  what  is  
happening  across  the  city.  Through  the  use  of  Big  
Data,   they   are   able   to   use   advanced   analytics   to  
predict  problems  and  deploy  appropriate  response.  

lives   of   their   people.   If   this   is  what   can   happen  
from   city   to   city   through   the   Big   Data   then   the  
world  will  become  a  better  place.

   If  there  are  many  positive  sides  on  Big  Data,  
there  are  also  negative  sides  to  this.  One  is  privacy.  
Millions   of   people   are   now   inclined   to   social  
media,  sharing  photos,  comments  and  likes.  This  

and  know  where  you  live,  where  you  work,  what  
you  do.  Another  is  the  loss  of  expertise.  Data  beats  

away  because  everyone  can  have  access  to  all  the  
information.  Everyone   can   improve   the   business  
or  can  give  a  material  impact  using  Big  Data  and  
not  having  to  be  a  PhD  or  a  math  geek.  These  can  

outweigh  its  negative  side  then  it’s  worth  the  risk.      

   There   are   already   a   lot   of   companies   who  
developed   Big   Data.   Teradata   is   ranked   third  
biggest  Big  Data  vendor  in  2012,  second  is  HP.  But  
the  biggest  Big  Data  vendor  is  IBM  with  revenue  
of  $1.3  billion  in  2012.  IBM  has  a  unique  platform  

that  allows  you  to  address  the  full  spectrum  of  big  
data  business  challenges.  Whichever  company  you  
choose  doesn’t  really  matter  for  as  long  as  it  can  
help  us  improve  our  lives  and  have  a  better  place  
to  live  at.

II. Industry/Business 

Applications of the 

Technology 

Big  data   helps   companies’   pool   different   kinds  
of   data.   It   is   another   technological   innovation  
that   results   to   improved   storage   and   retrieval  
process  of  data  without   compromising   the   speed  
and  quality  of  decisions  that  will  be  made  out  of  
it.  It  provides  immediate  assistance  to  companies  
having  different  sources  of  data  such  as   internet,  
intranet,   or   ERP’s.   Data   coming   from   different  
departments  of  the  company  can  be  stored  as  well  
using  Big  Data.  It  integrates  data  that  can  be  used  
over   a   long   term   period.   Nonetheless,   it   aids   to  
better  company  performance.  

1.   IBM

analyzes  any  data   type  across  commodity  
server  clusters.

analysis  of  massive  volumes  of  streaming  
data  with  sub-millisecond  response  times.

operational   insight   with   advanced   in-
database  analytics.
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2.   Football

real   time   statistics   to   numerous   fans,  
players,  coaches,  and  sports  executives.  

based  on  categories  such  as  past  performance,  
weekly   matchups,   consistency,   potential  
and  various  intangibles.”

3.   Centers  for  Disease  Control  (CDC)

frequency   of   infection,   and   medicines   or  
vaccines  prescribed

III. SWOT Analysis of                 

Industry or Business

1.   Strengths

integrate   predictive  models   depending   on  
visibility  to  user

source  software

higher  ROI  than  without  it

the  predictive  models  more  accurate

system  and  give  important  information

2.   Weaknesses

intangibles  might  cause  error  in  models

understand

because  it  requires  powerful  hardware.

3.   Opportunities

this  emerging  technology  

cheaper  and  accessible

human  behavior

things  that  happened  in  the  past
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4.   Threats

I
1st  would  be  the  perspective  of  IBM,  how  they  make  the  use  of  Big  Data  as  a  revenue  generating  service,  
and  2nd  would  be  how  the  acquisition  of  Big  Data  analytics  can  help  make  your  business  perform  better  

One  of  IBM’s  strategies  is  to  develop  technology,  package  and  sell  to  the  client  for  a  premium.  These  
software  contracts  are  Big  Data’s  main  source  of  revenue  generation.  And  from  what  we’ve  seen  is  the  
current  driver  of  IBM’s  success  towards  its  goals  to  2015.
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   Big  Data  Analytics  does  not  come  cheap.  A  Petabyte  cluster  used  to  run  these  analytics  run  between  

higher  savings.  This  is  where  the  ability  of  management  to  make  decisions  against  the  data  is  needed  in  

   From  a  strategic  point  of  view,  big  data  ultimately  is  a  tool  that  can  help  companies  achieve  their  
end  goal.

   Here  are  some  examples  of  how  big  data  is  making  our  planet  run  smarter.
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Oakland  Athletics  used  data  analytic  programs  in  order  to  maximize  their  roster  and  improve  their  win  
loss  record  with  a  slashed  budget.

Oakland  A’s  2011 Oakland  A’s  2012

Total  Cost  Projected – 1,500,000

Current  Payroll 67,000,000 53,000,000

Total  Cost 67,000,000 54,500,000

Win  Loss  Record 22-30 23-9
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that  these  data  analytics  equipment  would  cost  around  1.5  million  US  Dollars,  given  the  median  price  
of  these  data  clusters.

   The  table  is  just  a  simple  representation  of  how  the  use  of  big  data  was  restarted  by  the  Oakland  
Athletics  in  2012  and  by  using  their  analytics  were  able  to  save  almost  14  million  US  dollars  in  their  
payroll  AND  still  come  up  with  a  winning  record.

Oakland   Athletics   traded   their   current  
rosters  and  replaced  them  with  players  who  

for  the  team.

   Another   brief   snapshot   we   can   take  
a   look   at   is   how   teams   in  Major   League  

   Big   Data   Analytics   doesn’t   come  
cheap.   The   hardware,   software   and   the  
skill   is   so   specialized   that   companies   are  
charging   a   premium   to   get   this   service.  
However   there   is   endless   potential   for  
success,   given   the   fact   that   information  
on   how   businesses,   customers   and   even  
entire   countries   operate   are   now   readily  
available.   One   thing   to   note   however,   is  
that   this   type   of   emerging   technology   is  
here  to  provide  businesses  with  the  tools  to  
make  an  informed  decision.  Ultimately  the  
success   of   an   organization  will   lie   in   the  
actual  interpretation  of  data  and  the  skill  of  
management  to  make  the  right  decision  for  
the  betterment  of  the  organization.
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VI. Ethical Implications

Like  all  data  storage  services,  privacy  is  the  main  issue  for  people  who  use  these  services.  The  data  
to  other  parties  without   consent   from   the  owner  of   the  data.  A  very  common  digital   crime   lately   is  
identity  theft.    Any  person  can  steal  your  identity  like  name,  birthday,  SSS  number,  passport  number,  

have  the  highest  security  capabilities  to  protect  the  public.      

   In   this  digital   age,   those  who  have  access   to   the  most  data  are  kings  which   is  why  government  
agencies  like  the  FBI  are  monitoring  all  internet  activities  in  the  world  to  catch  spies,  terrorists  or  any  
information  that  will  threaten  the  security  of  the  US.    At  the  same  time,  some  governments  use  these  
data  to  spy  on  people  which  is  a  violation  of  the  right  to  privacy.    Professional  hackers  can  also  hack  
the  system  to  steal  any  information  like  credit  card  numbers  which  allows  the  hackers  to  use  the  stolen  
credit  card  numbers  for  their  own  use.

   A  strong  digital  law  should  be  in  place  in  order  to  protect  the  public  for  misuse  of  the  data  as  this  can  

and  security  is  the  main  objective  of  their  business.  With  the  digital  law,  they  can  be  charged  with  a  
criminal  offense  if  they  violate  it.    Strong  ethical  values  should  be  instilled  in  this  industry  as  having  a  
lot  of  information  is  equivalent  to  having  a  lot  of  power  and  this  entails  heavy  responsibilities.      

V.  Nation-‐Building Implications

Big  Data  has  truly  created  a  paradigm  shift  in  technology.  It  has  opened  new  windows  on  how  decision  
making  is  made  which  has  not  been  seen  by  the  world  before.  In  this  age,  information  has  never  been  as  
essential  as  before  and  with  the  help  of  Big  Data  it  has  created  un-biased  ways  on  how  to  predict  things  
and  help  make  informed  decisions  in  society.    But  aside  from  helping  businesses  grow  how  can  Big  Data  
help  build  our  nation?  

   Today   data   gathering   has   been   very   essential   to   improve   the   services   in   our   country.   This   has  

and  environmental  forecasts.  Big  data  has  played  a  big  role  not  only  on  how  they  will  communicate  
information  to  people  but  also  utilize  big  data  in  aid  of  offering  better  services.  
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Development   Authority   has   been   working   with  
technology   and   big   data   in   order   to   improve  

in   order   to   act   as   sensors   to   give   MMDA   the  
data   needed   to   help   motorists   and   commuters  

accidents  by  using  gathered  data  which  will  then  
be  communicated   to  motorists   so   they  can  make  
quick   and   informed   decisions   to   avoid   delay   in  

MMDA  to  act  upon  it  quickly.    Data  also  acts  as  
predictors  for  MMDA  on  where  the  accident  and  

   On  the  other  hand,  Weather  forecasting  is  one  
of   the   most   critical   government   services   in   the  

many   lives   and   infrastructures.  One   of   the  most  
popular  technologies  in  the  Philippines  which  uses  
big   data   is   Project   Noah.   It   gathers   information  
from   humans,   in   which   in   his   case   act   as   the  
sensors,  to  be  able  help  the  agency  to  predict  and  
make  informed  decisions  on  safety.    

   Although   there   are   a   lot   of   improvements  
with   the   country’s   technology,   it   still   provides  
very   limited   technological   resources   to   our  
society.    Philippines  is  known  to  have  world  class  
brains  when  it  comes  to  Information  Technology,  

however  it  is  not  deniable  that  our  Technological  
Infrastructure   is   being   left   behind.  According   to  
Anghel   De   Dios,   our   IT   Infrastructure   ranking  
has   dropped   from   the   previous   year.   This   may  
be   critical   for   us   in   adapting   to   the   emerging  
technologies  happening  in  the  world  like  big  data.    
However,  this  should  not  stop  the  government  and  
other  sectors  on  improving  their  services  with  the  
use   of   Technology.  Although   Philippines   is   still  
not  at  par  with  other  countries,  it  should  continue  

service

   One   country   which   can   be   a   model   of  
technological  advancement  to  us  is  Rio  de  Janeiro,  
Brazil.  It  boasts  a  Central  Operations  Department  
which   offers   a   centralized   command   center   and  
caters   to  big  data  as   their   tool   to  make   informed  
decisions  in  their  community.  Big  data  has  offered  
them  solutions  from  in  predicting  the  weather  and  
even  what  type  of  crime  will  be  committed  around  
their  town.  It  helps  them  make  informed  decisions  

their   command   center   is   that   it   is   being   used   to  
create  new  systems  to  improve  their  society.

   In   our   country   there   are   still   a   lot   of   venues  
to  utilize  big  data,  like  health  care,  entertainment,  
tourism  and  etc.    These  venues  will  create  positive  
changes  to  help  build  our  nation.  But  it  should  also  
be  kept  in  mind  that  this  emerging  technology  can  
build  our  nation  with  the  help  of  good  governance.
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I. Technology Description 

Cloud   computing   is   a   terminology   used   in  
having  a  large  number  of  computer  or  computing  
devices   connected   through   a   communication  
network,  more  common  would  be  the  internet.      

   The  use  of  the  internet  is  more  common  as  it  is  
publicly  accessible  without  the  need  of  accessing  
a  private  network  through  a  secure  connection  or  
VPN.    Although  cloud  computing  could  also  refer  
to  a  private  network  which  is  accessible  only  by  
authorized   persons   or   computer   within   a   secure  
company  infrastructure.        

   Hybrid  Cloud  refers  to  a  distributed  network  
of   computers   which   are   housed   or   virtualized  
over   the   internet   as   a   well   as   devices   which  
are   accessible   only   on   a   private   network.      This  
merges  the  two  concepts  in  order  to  afford  more  

infrastructure.  With  the  combination  of  one  private  
cloud  and  at  least  one  public  cloud,  a  hybrid  cloud  
can  be  offered  in  one  of  these  three  ways:

   1.   A  vendor  has  a  private  cloud  and  partners  
with  a  public  cloud  provider

   2.   A   public   cloud   provider   partners   with  
a   vendor   that   provides   private   cloud  
platforms

   3.   A   business   already   has   on-premise  
software  and  wants   to  outsource  a  cloud-
based  provider

EMERGING TECHNOLOGY ON
HYBRID CLOUD COMPUTING

   A  hybrid  cloud  is,  more  or  less,  the  same  as  a  
cloud  computing  environment,  in  which  a  business  
provides  and  manages  some  resources  on-premise  

service  to  archive  their  data  but  can  still  continue  
maintaining   in-house   storage   for   operations  
customer   data.   The   Hybrid   approach   allows   the  
company   to   take   advantage   of   the   technology’s  
ability  to  accommodate  a  growing  amount  of  work  
or   data,   as   well   as   the   cost-effectiveness   that   a  
public  cloud  computing  environment  offers.

   While   public   cloud   computing   does   not  
necessarily  need  the  requirement  of  having  a  data  
center   to   house   the   servers,   a   hybrid   cloud   still  
houses  servers  in  a  private  network  while  devices  
which   either   access   or   refer   to   those   servers   are  
accessing  it  over  the  internet.      Virtualized  servers  
housed   in   public   farms   can   be   included   into   the  
distributed   network   and   accessed   via   secure  
logins  either  through  passwords  or  device  locked  
access   (computers   authorized   by   the   network  
administrators).

   Technically,   hybrid   clouds   are   still   the   most  
common   distributed   computing   network   in   use  
today.      This   class   still   requires   a   data   center  
albeit   in   a   smaller   footprint   but   is   still   needed  
to   be   maintained   since   equipment   and   data   are  

security).  
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The  real  deal  of  hybrid  computing
   Hybrid  computing  technology  allows  companies  to  connect  the  software  applications  that  they  run  
on  their  own  internal  servers  to  applications  that  run  in  the  cloud.  More  businesses  are  gearing  towards  
cloud-based,  software-as-a-service  (Saas)  solutions  because  it  allows  them  to  reach  a  broader  market  and  

prefer  to  use  a  combination  of  both  traditional  on-premise  software  and  cloud-based  SaaS  solutions,  
which  makes  this  cloud  computing  solution,  hybrid.  This  solution  is  called  “the  best  of  both  worlds”.  It  

it  also  provides  instant  scalability.    It  provides  a  scalable  infrastructure  on-demand  in  a  cloud  network  
that  is  100%  virtual  and  designed  to  power  all  of  a  company’s  servers  and  applications.  This  platform  

than  the  conventional  on-premise  software.

   Streamlining   and   automating   a   company’s   payments   processing   is   a   good   illustration   to   this.  A  
company’s  accounting  software  may  not  provide  a  payments  processing  service  that  can  easily  snap  into  
the  accounting  application.  But  with  the  SaaS  offerings  available  from  the  hybrid  computing  platform,  
the   company  will   have   a   faster   running   and   integration  with   their   core   application,  which  will   not  
require  them  to  purchase  aother  equipment.

   Below  is  a  sample  illustration  of  a  hybrid  cloud  computing  platform:
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2. Industry/Business 

Applications of the 

Technology

I

are  locally  saved  from  his  PC  and  the  PC’s  of  his  
staff.   It  can  happen   that  not  everybody  can  save  
the  same  document  and  therefore  is  working  with  
different   formulas.  And,   how   does   the   business  
came   up   with   an   idea?   By   consolidating   the  

internet.

   This   is   where   cloud   computing   comes   into  
the   picture.   There   are   mainly   three   models   of  
cloud   computing.   A   private   computing   is   a  

organization  comprising  business  units.  In  private  
cloud   your   data   stays   in   the   organization’s   data  
center.   A   public   cloud   is   open   for   the   general  

Hybrid  cloud  is  composed  of  two  or  more  features  
of   private   and   public   cloud   model.   One   survey  
shows   that   66%   of   the   companies   will   use   the  
hybrid  solution  in  four  years.

both  private  and  public  computing.  Since  the  main  
problem  with   public   computing   is   security.  You  
may  want  to  put  your  business  process  that  makes  
your  business  unique  in  your  private  cloud  while  
your   HR   department   server   stays   in   the   public  

cloud  so  you’ll  have  a  close  control  of  it.  

   Hybrid   solution’s   key   distinction   is   called  
the  virtual  private  cloud.  The  company  has  a  data  
center   inside   the   infrastructure   at   the   same   time  
has  a  service  provider  that  carries  the  company’s  
data   center   which   you   can   access   anytime   you  
want.   It   may   also   suggest   that   a   company   may  
own  a  private  cloud  even  without  having  the  cost  
of  owning  the  infrastructure.

   The  real  strength  of  hybrid  solution   is   that   it  
combines   the   elements   of   traditional   IT,   private  
cloud   and   public   cloud.   However   the   challenge  

lots  of  different   infrastructures.  And   this  goes   to  
show  that  the  middleware  is  the  key  component  of  
hybrid  cloud  computing.

   Middleware’s  core  main  function  is  to  provide  
common  interface  across  applications  so  no  matter  
where   they   are   installed   they   appear   the   same  
to   end-users   who   also   have   computers   and   they  

however  resolve  other  issues  like  latency  (network  
problem)   and   security   which   requires   a   multi-
layered  approach  to  ensure  that  data  are  accessed  
by  the  right  people  and  data  are  protected  against  
unauthorized  access.  

   The   challenge   of   hybrid   computing   however  

regulators  are  pressured  as   to  where  data  will  be  
stored  in  the  cloud.  There  is  a  need  for  geographic  
awareness  that  is  why  several  companies  provide  
consultancy  to  help  which  model  is  suited  for  your  
company.

   So  a  hybrid  cloud  offers  the  best  of  both  worlds.  

security  and  personal  control  and  at  the  same  time  
use   public   cloud  which   allows   your   company   to  
save  money.
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3.  SWOT Analysis of Industry/Business

Strengths

cannot  be  easily  handled  by  a  company’s  in-
house  servers

operated  anytime

of  their  technological  infrastructure

Weaknesses

to  data  sovereignty  

Opportunities

Philippines

Philippines  increased  by  9.6%  in  2012

Threats

cloud  computing

A.  Cite  Total  Cost  of  Ownership  (TCO)  
–  Capital  Investment,  Hidden  Costs

estimate  used  in  order  to  make  an  informed  decision  
as  to  whether  the  company  should  invest  to  a  new  

direct  and   indirect  costs.  This   is  called   the   long-
term   price   because   it   considers   both   the   initial  
purchase  price  of  an  item  plus  the  costs,  which  are  

   The   following   amounts   on   the   next   page   are  

based  on  the  assumption  that  the  technology  will  

be  used  in  the  span  of  4  years.

from  a  company  provider  of  Cloud  Services.  The  

company   has   created   these   cost   estimates   given  

the  assumption  that  the  technology  to  be  given  is  

that  of  a  Hybrid  Cloud  Computing  Service.
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   Cloud  Infrastructure  –  This  amount  includes  
the   cost   of   Server   hardware   and   software,   start-
up  workstations,  installation  of  programs  needed,  
upgrades   and   patches   and   the   network   hardware  

   Logistics   –   this   amount   refers   to   the   cost   of  

The  amount  is  assumed  to  be  increasing  by  10%  in  
relation  to  the  potential  increase  in  customers.

   Colocation  –   refers   to   the  data  center  where  
equipment  space  and  bandwidth  are  made  available  
for   the   customers.This   cost   estimate   includes  
space,   power,   cooling,   and   physical   security   for  
the  server,  storage  and  networking  equipment.

   The  amount  reported  also  includes  Infrastructure  

   Bandwidth  –  refers  to  the  costs  of  transferring  
and   maintaining   data   communication   resources  
from  service  provider  to  the  consumers.

   Other   Operating   Expenses   –   cost   of  
maintaining  the  business.  Inclusive  of  this  number  
are  the  following:

   a.   Testing  Costs

   b.   Technology  Trainings

   c.   Audit

   Long  Term  Expenses  –  The  Amount  includes  
the  cost  of  replacement  of  some  computer  hardware  
as  well  as   the  potential  upgrades  of   the  software  
involved  in  the  operation.
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B.  Cite  Direct  and  Indirect/                                                  

No  capital  needed?

computing   is   that   it   cancels   out   the   need   for  
businesses   to   shell   out   huge   amounts   of   capital  
to   invest   in   hardware.   Instead,   they   can   use  
Cloud   Computing   on   a   usage-payment   basis.  
This  is  something  that  is  very  helpful  for  smaller  

This  lets  smaller  players  enter  the  industry  as  they  
can  already  compete  in  terms  of  not  having  to  shell  
out  capital.  Also,   this   is  very  important  for   those  

resources  for  a  given  amount  of  time.  Why  buy  the  

   With   all   these   being   said,   companies   can  
leverage   on   their   assets,   with   Cloud   computing.  

have   less   unused   assets.   If   you   only   need   the  

a   big   part   of   your   business,   why   invest   in   the  

it?

Accessibility  and  Mobility
   With  accessibility  given  by  Cloud  Computing,  
imagine   inputting   your   data   from   your   home,  
letting  people  from  half  way  across  the  world  read  
the  data  at  once.  With  the  use  of  the  internet  today,  
you   can   access   your   information   from   different  
sides   of   the  world   at   the   same   time.  As  most   of  
the  employees  nowadays  own  a  smartphones,  with  
easy  access  to  the  internet,  it  would  be  really  easy  
to  access  information  from  anywhere.  

Back  up,  Recovery,  and  Continuity!  
   As   all   your   data   is   already   on   the   internet,  
you  won’t   have   to   think   about   the   lost   data   that  
you  have.  Let’s  look  at  the  iCloud  that  Apple  uses  
on   their   iPhones.  We  can  see  how  users  are  able  
to   store   their   contacts   and   photos   on   the  Cloud,  

get  destroyed.  

   It  becomes  very  easy  to  back-up  and  to  recover  

important   in  data,  specially   to  bigger  companies.  
As  companies  have  been  shifting  from  paper-based  
documentation  to  computer-based  documentation,  
it   becomes   a   question:   What   happens   if   your  
hardware  is  destroyed?  

   Continuity   is   also   something   that   is   very  
important  to  most  businesses.  As  businesses  cant  
skip   an   hour   in   a   normal   course   of   the   business  
day,  as  a   lot  of   things  may  go  wrong  in  an  hour,  
Cloud   computing   is   there   to   serve   as   a   back-up  
if   something   goes   wrong   with   something   in   the  
company.  Back-up  servers  can  be  put  in  the  Cloud.

Safety  
   In  Cloud  computing,  security  can  be  made  from  
the  users  point  of  view,  and   from   the   third  party  
provider’s   point   of   view.   In   this  way,   security   is  
more  than  doubled.  In  Hybrid  computing,  security  
is  even  made  better  as  Private  Cloud  Computing  
is  used.  We  can  see  how  private   information  can  
be   kept   private  while   using   the   public   cloud   for  
information  that  isn’t  so  private.  In  this  sense,  we  
will,  and  we  will  be  sure  that  data  will  be  kept  safe.
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3.   Financial  Analysis                                              
   (ROI,  Payback  Period,  Return  on  Assets,  Return  on  Equity,  etc.)

   **  We  only  selected  important  ratios,  which  could  be  used  to  evaluate  investment  decisions.

   **  Values  are  estimates  given  to  us  by  the  Sales  Team/Finance  Team

   1.   Return  on  Investment
the  money  invested.  The  value  will  give  us  a  picture  as  to  whether  the  company  must  undertake  
the  business  or  not.

                  =   26.92%

the  supposed  company  can  generate  more  than  the  quarter  of  initial  investment  for  at  least  

maker  can  take  advantage  of  the  timing  of  creating  the  business  in  order  to  capture  many  

against  investment  costs.

   2.   Return  on  Sales  –   is   a   ratio  widely  used   to   evaluate   an   entity’s   operating  performance.   It  

from  standard  operations  and  does  not  include  unique  or  one  off  transactions.  ROS  is  usually  

                  =   39.66%

performance  or  even  company  performance  (trend  Analysis)
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   3.   Payback  Period  –  refers   to  the  time  before  an  investment   is  recovered.  It   is   the  time  period  

                      

Cash  to  Date Payback  Period

Year  1 36000       36,000 1.00

Year  2 41400       77,400 1.00

Year  3 47610   125,010 1.00

Year  4 54752   179,762 0.09

3.09

investment  in  the  span  of  3.09  years.  

be  the  best  investment  decision.  3.09  years  of  payback  period  is  pretty  good  considering  that  
the  business  is  relatively  unknown  for  in  the  market  as  of  now.  The  Public  is  still  not  aware  

   4.   Degree  of  Operating  Leverage  –  is  the  leverage  ratio  that  sums  up  the  effect  of  an  amount  of  

unpredictable  for  the  company,  even  if  all  the  other  factors  remain  the  same.

                  =   .2667

result  into  a  bigger  movement  in  Net  income.
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   5.  

                 =     1.08

  PV  factor     Present  Value  

Year  1 36000 0.909       32,724.00  

Year  2 41400

Year  3 47610 0.752

Year  4 54752       37,395.27  

  140,159.79  

**  Assuming  10%  interest  rate

already  included  the  potential  effects  of  the  interest  rate.  
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5.  Ethical Implications 

The   ethical   implications   of   hybrid   cloud  
or   security   risks   in   using   the   technology,   which  
includes  security  breaches  (i.e.  hackers,  malware,  
etc.),   risks   from   careless   or   disgruntled   insiders  
(resulting  in  data  shared  to  unauthorized  persons)  
and  risks  from  state  surveillance  and  interception  
from  the  legal  authorities.    

   The  use  of  cloud  computing  has  raised  ethical  

proper  supervision  of  nonlaywers,  according  to  the  

provider  to  store  data  at  a  remote  location  that  is  

   Lawyers  have  the  obligation  to  not  only  keep  
updated   with   developments   in   the   law,   but   also  
latest   technological   developments.      However,  
lawyers   are   advised   to   be   knowledgeable   and  
responsible   of   the   latest   technology   they   use   to  

information  from  being  lost  or  compromised.    

   “Lawyers   may   use   cloud   services   in  

Association  summarized  in  its  opinion.  “However,  

lawyers  must  be  conscientious  to  comply  with  the  

rules   that   require   lawyers   to   make   reasonable  

bar  organizations  in  the  United  States  of  America,  

provided  that  steps  on  “reasonable  care”  is  applied  
which  includes:    

1.   Due  Diligence  before  Using                                        
Cloud  Services

services  and   identify  possible  measures  accepted  
by   commercial   security   standards,   in   order   to  

2.  Establish  Appropriate  Relationships  
with  Cloud  Service  Providers

selecting   a   reliable   and   reputable   cloud   service  
provider.   A   written,   fully   enforceable   service  

and  proprietary  materials.  

3.   Special  Care  for  Extremely  Sensitive  
Material

   The  most  sensitive  data,  communications  and  

computing  systems.

4.   Continuously  Review  and  Enhance  
Security  Measures

and  evaluation  of  security  measures  and  activities  
of   their   cloud   services.   They   should   close   work  
and  coordinate  with  their  cloud  service  provider  to  

security  threats  and  to  analyse  all  security  breaches  
encountered.
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6.  Nation-‐Building 

Implications

For  nation  building,  we  can  only  but  imagine  the  
potential  that  Cloud  Computing  can  contribute  to  
a  nation.  

For  the  Economy
   First   of   all,   in   terms   of   the   economy,   Cloud  
Computing   is   something   that   can   serve   as   an  
advantage  to  us  Filipinos.  As  we  may  know,  Cloud  
Computing  is  something  that  helps  us  bridge  gaps  
from  different  areas  of  the  world.  As  we  know  that  
our   country   is   already   one   of   the   cheaper,   with  
the   you-get-results-for-your-money   workforces,  
Cloud   Computing   even   makes   it   easier   for  
businesses   to   use   our  workforce!  As  we   can   see  
today,  even  our  banks  are  now   trying   to  get   into  
Hybrid  Cloud  computing  for  their  operations.

   If   you   also   think   about   it,  we   can   see   that   it  
becomes   easier   for   companies   to   manage   their  
resources   through   Cloud   Computing.   For   other  
businesses,   these   even   serves   as   solutions   in  
cutting  their  costs,  whether  it  may  be  from  salary  
costs,   to  other  operational  costs.   It  helps  a   lot  of  

   Looking  at  the  people  who  are  hindered  to  do  
business  because  of  the  size  of  capital  that  is  also  
at  stake  in  some  industries,  we  can  see  that  Cloud  
computing  is  letting  those  people  rise  and  up  and  
compete  with   the   bigger   players   in   the   industry.  
We  can  see  here  that  this  will  pave  more  way  for  

particular  industries.

For  Information  Dissemination
   As  we  all  know,  information  is  something  that  
is   very   important   to   a   lot   of   people.   If   you   look  

of   data,   research   and   information   are   supposed  
to  be  shared  to   the  world  at   lightning  fast  speed.  
Minutes  of  delay  may  spell  the  difference  in  saving  
a  person’s  life.  Cloud  computing  has  made  its  foot  
on  the  realm  of  medicine  in  the  aspect  that  it  helps  

computing  for  things  that  some  hospitals  have  not  
invested  in.

   Information   dissemination   is   not   only   about  
sharing   information.  Through  Cloud  Computing,  
people  from  different  parts  of  the  world  may  edit  
documents  at  the  same  time.  Imagine  as  problems  

Through   the   use   of   Cloud   computing,   different  
specialists  from  around  the  world  can  share  their  
ideas  with  each  other,  and  solve  different  types  of  

the  different  types  of  scenarios  and  industries  this  
can   change.  Not   only   information   can  be   shared  
online,  but  there  are  ideas,  applications,  and  best  
practices  that  can  also  be  done  in  different  types  of  
situations.

   We  can  only  imagine  the  potential  of  this  when  
it  comes  to  social  media,  and  in  customer  feedback  
for  different  types  of  businesses.

In  Education
   In   education,   we   can   see   how   education   is  
already   accessible   to   anyone   with   an   internet  
access.  Cloud  computing  helps  the  students  have  
better  access   to  education.   Imagine   the  problems  
that   we   have   today   of   having   classrooms   that  
are  too  small,  having  too  little  teachers  wiling  to  
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become  teachers.  These  can  be  solved  through  the  use  of  cloud  computing  in  making  virtual  classrooms  
with  teachers  that  can  teach  even  from  across  the  world.  You  can  only  imagine  the  impact  of  this  on  the  

wherever  he  is,  with  an  internet  source,  but  it  doesn’t  stop  there.  Not  only  the  school  can  use  Cloud  
computing,  but  also  the  students  too.  As  we  can  see  how  IT  students  have  had  problems  when  it  comes  

computing  can  be  something  for  them  to  use.  

For  the  Government
   As  sharing  information  is  something  that  we  can  see  is  very  important,  as  we  can  see  in  the  case  of  
Napoles,  one  of  the  things  that  the  people  want  to  see  is  transparency  from  the  government.  We  can  see  
that  Cloud  computing  can  help  in  making  sure  that  there  is  transparency  in  making  information  open  for  
everyone.    We  can  see  how  we  can  leverage  on  cloud  computing  in  different  areas  of  our  government,  
specially  on  the  operations  side  of  things.  

   Overall,  we  can  really  see  how  Cloud  computing  has  been  a  very  important  tool  today.  It  has  been  

when  it  comes  to  their  businesses,  or  for  smaller  players  in  the  IT  industry  to  leverage  on.  We  can  only  
imagine  the  help  that  it  can  really  do  to  our  community.  As  it  can  be  used  in  different  types  of  industries,  
and  in  different  ways,  we  can  see  how  things  can  be  better  managed  through  the  use  of  Cloud  computing.  
This  is  something  that  can  really  revolutionize  our  world  today.



52 HYBRID CLOUD COMPUTING

References
Technology  Description

Computing-and-Why-Should-You-Care.htm

Solution-For-Cloud-Computing.htm

Industry/Business  Applications  of  the  Technology

Ethical  Implications:



53

5
GROUP 5
InfoTech  S09

Aguatis, Chrysler Phil
Cainglet, Fille Saint Merced

Candelario, Sherwin
Chingcuanco, Lionel 

Ragaza, Jenny
Singson, Robee

Ting, Regine Leor

EMERGING TECHNOLOGY ON

3D BIOPRINTING

EMERGING TECHNOLOGY ON

3D BIOPRINTING



54 3D BIOPRINTING

EMERGING TECHNOLOGY ON
3D BIOPRINTING

I.  Technology Description

3D   printing   is   the   process   of   creating   a   3D  
object   from   a   digital   model   by   using   additive  
manufacturing,   in   which   an   object   is   made   by  
adding   material   layer   by   layer   and   fusing   it  
together.  This  approach  contrasts  with  traditional  
manufacturing,   in  which   an   object   is   formed   by  
removing   excess  material.   Before   there   was   3D  

printing  whereby  from  a  digital  model,  successive  
layers  of  material  such  as  plastic,  ceramics,  glass  
or   metal   is   lain   down   to   print   an   object.   Three  
dimensional   solid   objects   are   made   out   of   the  
digital  model  that  has  been  designed.  

     
Figure  1.  Example  of  a  3D  -  Bioprinter1

   3D   printing   is   increasingly   permitting   the  
direct   digital   manufacture   (DDM)   of   a   wide  
variety   ofplastic   and   metal   items.  While   this   in  
itself   may   trigger   a   manufacturing   revolution,  
far   more   startling   is   the   recent   development   of  

tissue   by   outputting   layer   upon   layer   of   living  
cells.  Currently,  all  bio-printers  are  experimental.    
However,   in   the   future,   bio-printers   could  
revolutionize   medical   practice   as   yet   another  
element  of  the  New  Industrial  Convergence2.    Bio-
ink  is  a  cocktail  manufactured  from  living  cells  and  
used  for  printing  purposes.  Stem  cells  are  cells  that  
are   able   to   replicate   themselves  many   times   and  
can  also  turn  into  other  specialised  cells.  Once  the  

liquid   cell   suspensions   are   housed   in   what   are  
basically  printing  cartridges  called  bio-cartridges3.  
The   cells   remain   in   suspension   in   the   cartridges  
until   they   are   sprayed   out   along   with   another  

which  time  they  all  bind  together  with  the  help  of  
various  proteins  and  biological  factors.  Printing  is  
done  on  a  bio-paper;;  this  paper  slowly  dissolves  as  
the  layers  of  ink  bind  and  start  to  take  on  the  shape  
of  human  tissue4.

1ExplainingTheFuture.com:  Bioprinting.  
(n.d.).ExplainingTheFuture.com  by  Christopher  Barnatt.  
Retrieved  September  21,  2013,  from  http://www.
explainingthefuture.com/bioprinting.html
2Ibid.
3Ibid.
4Ibid.
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5Ibid.
6Ibid.
7Ibid.
8Ibid.
9Ibid.

Bioprinting  Pioneers
   Several   experimental   bio-printers   have   already   been   built.   For   example,   Professor   Makoto  
Nakamurarealized  in  2002  that  the  droplets  of  ink  in  a  standard  inkjet  printer  are  about  the  same  size  
as   human   cells.  He   therefore   decided   to   adapt   the   technology,   and   by   2008   had   created   a  working  
bioprinter  that  can  print  out  bio-tubing  similar  to  a  blood  vessel.  In  time,  Professor  Nakamura  hopes  to  
be  able  to  print  entire  replacement  human  organs  ready  for  transplant.5

   Another  bio-printing  pioneer   is   the  company  Organovo.  This  company  was  set  up  by  a  research  
group  lead  by  professor  Gabor  Forgacs  of  the  University  of  Missouri.  In  March  2008,  it  managed  to  bio-
print  functional  blood  vessels  and  cardiac  tissue  using  cells  obtained  from  a  chicken.  Their  work  relied  
on  a  prototype  bio-printer  with  three  print  heads6
cells,  while  the  third  dispensed  a  collagen  scaffold  (which  is  now  termed  ‘bio-paper’)  is  to  support  the  
cells  during  printing7.

   Since  2008,  Organovo  has  worked  with  a  company  called   Invetech   to  create  a  commercial  bio-
printer  called   the  NovoGen  MMX.  This  bio-printer   is   loaded  with  bio-ink  spheroids   that  contain  an  

of  a  water-based  bio-paper  made  from  collagen,  gelatin  or  other  hydrogels.  Bio-ink  spheroids  are  then  
injected  into  this  water-based  material.  As  illustrated  below,  more  layers  are  subsequently  added  to  build  

body  part  or  tissue.8

Figure  2.  Process  of  3D  -  Bioprinting
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II.  Industry/Business 

Applications of the 

Technology

Bio   printing   is   mostly   directed   towards  
improvement  in  the  healthcare  sector,  transforming  
the  methods  of  practicing  medicine.  

   One  of  which   is   regenerative  medicine.  Bio-
ink   developments   began   with   skin   regeneration  
in   repairing   burns   and   small   skin   laceration10.  
The   technology   since   then   has   advanced   to   also  
incorporate  bone  and  muscle.    Medical  researchers  
hope  to  be  able  to  use  the  printed  tissue  to  make  
organs  for  organ  replacement.  This  will  cut  down  
organ  donor  waiting  lists  to  zero,  as  well  as  making  
skin  grafts  a   thing  of   the  past.  Since  bio  printers  
print  from  a  culture  of  a  patient’s  own  cells,  organ  
failures   in  need  of   an  organ   replacement  will   be  
replaced  by  a  replica  of   the  patient’s  own  grown  
organ  thus  minimizing  the  risk  of  organ  rejection.11  
Aside  from  internal  organs,  direct  printing  on  an  
external   wound   or   even   inside   the   body   using  
keyhole  surgery  technique,  called  in  vivo  is  already  
being  developed.12

   Bio-printing   is   also   playing   a   part   in   how  
pharmaceutical   companies   conduct   medical  

research.   Pharmaceutical   companies   have   been  
using   2D   cell   cultures   to   test   drugs,   however  

3D   does   thus   may   produce   misleading   results.13  
Testing  with   3D   tissues,   however,   provide  more  
precise   results,   which   allows   for   pharmaceutical  
companies   to   determine   failed   drugs   early   on  
before  investing  more  money  in  development.14  In  
addition,   this   lessens   the   requirement   for   animal  
experimentation   of   their   developed   drugs.   The  
technology   has   the   potential   to   save   the   drug  
companies   a   lot   of   money   because   it   could   cut  
drug   testing   costs.   Less  wasted  money   and   time  
for   pharmaceutical   companies.  Drugs  make   it   to  
the  market  a  lot  faster.  

   Aside  from  healthcare,  it  is  also  paying  a  part  
in   the   food   production   and   sustainability   sector.  
3D   bio   printing   has   also   been   associated   with  
production   of   raw   meat.   In   attempt   to   address  
the   food   shortage   problem   we   might   we   faced  
with   in   the   future   scientists   like   Gabor   Forgacs  
of   Organovo   suggests   engineered  meat   with   the  
technology  of  bio  printing.15  It  does  away  with  the  
resource  intensive  way  of  obtaining  meat.  Printed  

meat   cells   as  meat   obtained   from   the  butchering  
process.  Food   sourcing  can  become  a   lot   animal  
friendly.

10BioScaffold  -  Engineered  Scaffold  For  Tissue  Engineering  -  Bio  Ink.  (n.d.).BioScaffold  -  Engineered  Scaffold  For  Tissue  
Engineering  -  Home.  Retrieved  September  22,  2013,  from  http://www.bioscaffold.com/Bio-Ink.html
11Ibid.
12Ibid.
13Shaft  San  Deigo  -  News  And  Blog.  (n.d.).  Welcome  to  Shaft  Medical  San  Diego.  Retrieved  September  22,  2013,  from  http://
shaftsandiego.com/newsandevents.php?date_year=2012&date_month=10
14Ibid.
15Moskvitch,  K.  (n.d.).  BBC  News  -  Modern  Meadow  aims  to  print  raw  meat  using  bioprinter.  BBC  -  Homepage.  Retrieved  
September  22,  2013,  from  http://www.bbc.co.uk/news/technology-20972018
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III.  SWOT Analysis

Figure  3.  SWOT  Matrix

Strengths

   Compared  to  waiting  for  a  possible  organ  donor  which  may  usually  take  months  or  even  years  to  get  

preceding  decades,  researchers  had  some  success  transplanting  organs  in  animals,  and  there  had  even  
been  a  few  failed  attempts  at  human  organ  transplants.  Numerous  studies  showed  that  human  organ  

nobody  had  been  able  to  make  it  work.
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several   kidney   transplants   within   a   few   years  
gave  new  life   to  ailing  patients.   In   the  following  
decades,   doctors   learned   how   to   transplant  
other   organs   successfully,   and   they   dramatically  
improved   recovery   rates.   Today,   most   organ  
transplants  are  relatively  safe,  routine  procedures,  
and   transplantation   is   considered   to   be   the   best  
treatment   option   for   thousands   of   patients   every  
year.

   Unfortunately,  doctors  and  patients  now  face  a  
new  obstacle:  The  demand  for  transplants  has  far  
surpassed   the   supply   of   donated   organs.   Simply  
put,  there  aren’t  enough  organ  donors,  so  patients  
must  wait  months,  even  years,  for  their  chance  at  
recovery.16

   With  the  introduction  of  3D  bioprinting  years  
of  waiting  will  be  a  thing  of  the  past.  It  would  be  
perceived   that   it  would  only   take  weeks   to   have  
an   organ   or   a   body   part   ready   to   be   implanted.  
Scientists   initially   tested   it   on   printing   an   ear  
cartilage.

   “The   process   is   fast,”   Dr.Bonassar   says.   “It  
takes  half   a  day   to  design   the  mold,   a  day  or   so  
to  print  it,  30  minutes  to  inject  the  gel  and  we  can  
remove  the  ear  15  minutes  later.  We  trim  the  ear  and  
then  let  it  culture  for  several  days  in  a  nourishing  
cell  culture  medium  before  it  is  implanted.”During  
the   three-month  observation  period,   the  cartilage  
in  the  ears  grew  to  replace  the  collagen  scaffold.  
“Eventually   the   bioengineered   ear   contains   only  

auricular   cartilage,   just   like   a   real   ear,”   says  Dr.  
Spector.17

   With  3D  Bioprinting,  a  patient  waiting  for  an  
organ  would  not  have  to  wait  for  years,  many  of  
which  die  before  they  receive  the  matched  organ,  
it   would   only   take   them   several   weeks   and   the  
organ  is  ready  for  transplant.

   Patients   requiring   organ   transplant   would  
suffer   from   excruciating   pain   and   the   danger   of  
dying  if  they  will  not  be  transplanted  with  the  organ  
needed.  With  the  advancement  of  3D  Bioprinting,  

   Today,  while  most   things   that  are  3D  printed  
are  made  from  plastics  or  metals,  already  there  are  
specialist  3D  printers  that  can  build  up  living  tissue  
by   laying  down   layer-after-   layer   of   living   cells.  
Such  ‘bioprinters’  have  the  potential  to  transform  
many  areas  of  medicine  by  allowing  replacement  
skin   and  human  organs   to   be   3D  printed   from  a  
culture  of  a  patient’s  own  cells.  If  this  happens  –  
and  bioprinting  pioneers  expect  that  it  will  within  
two   decades   –   then   the   develop-   ment   of   3D  
printing  may  cut  organ  donor  waiting  lists  to  zero,  
as  well  as  making  skin  grafts  a  thing  of  the  past.  

also  start   to  be  used  in  drug  testing,  so  lessening  
the   requirement   for   animal   experimentation.   In  
addition  to  3D  printing  replacement  human  tissues  
outside  of  the  body,  in  vivo  bioprinting  is  already  

16Harris,  T.  (n.d.).HowStuffWorks  "How  Organ  Transplants  Work".  HowStuffWorks  "Science".  Retrieved  September  23,  
2013,  from  http://science.howstuffworks.com/life/human-biology/organ-transplant.htm
17Researchers  use  3D  printing  and  injectable  gels  to  create  bioengineered  ears.  (n.d.).THE  MEDICAL  NEWS  |  from  News-
Medical.Net  -  Latest  Medical  News  and  Research  from  Around  the  World.  Retrieved  September  23,  2013,  from  http://www.
news-medical.net/news/20130222/Researchers-use-3D-printing-and-injectable-gels-to-create-bioengineered-ears.aspx
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18ExplainingTheFuture.com  :  3D  Printing  -  The  Next  Industrial  Revolution.  (n.d.).ExplainingTheFuture.com  by  Christopher  
Barnatt.  Retrieved  September  22,  2013,  from  http://explainingthefuture.com/3dp_book.html
19Eco   Friendly   Inks.(n.d.).The   Big   Green   Print.   Retrieved   September   21,   2013,   from   www.thebiggreenprint.com/eco-
friendly-inks/bio-ink.html

in  development.  This  involves  3D  printing  layers  of  cultured  cells  directly  onto  a  wound,  or  even  inside  
the  body  using  keyhole  surgery  techniques.  Should  this  kind  of  technology  become  advanced  enough,  
one  day  instruments  may  be  able  to  be  inserted  into  a  patient  that  will  remove  damaged  cells  and  replace  
them  with  new  ones.  Such   instruments  may  even  be  able   to   repair   the  wound  created  by   their  own  
insertion  on  their  way  out.  While  such  hypothesis  may  sound  fantastical,  some  medical  practitioners  and  
3D  printing  pioneers  are  already  taking  them  very  seriously  indeed.18  With  this  advancement  on  its  way,  
the  possibilities  are  endless,  chronic  pain  syndrome  or  congestive  heart  failure  would  be  a  thing  of  the  
past.  Defective  part  of  the  body  can  easily  be  replaced  by  health  and  functional  cells  which  will  make  
quality  of  life  better.    Danger  of  organ  rejection  would  not  be  experienced  anymore  since  cells  will  be  
coming  from  the  patient’s  own  unlike  if  it  were  from  a  different  donor.

   Technology  advancement  is  usually  indirectly  
proportional   to   environmental   preservation.  With  
the  vast  improvement  in  technology,  major  issues  
need  to  be  addressed  when  it  comes  to  environment  
protection.   However   there   is   no   environmental  
threat  with  3D  Bioprinting  as  it  uses  environment  
friendly  material  which  is  known  as  the  “Bio  Ink”.  
This   is   yet   another   kind   of   environment   friendly  
ink  that  is  considered  as  durable  as  solvent  inks.

   Bio-ink  is  a  kind  of  liquid  or  ink  which  is  manufactured  from  living  cells  and  then  the  ink  is  used  for  
printing  purposes.  These  inks  are  formulated  with  ingredients  which  are  biodegradable.  90%  of  these  
materials  are  biodegradable  which  makes  the  ink  environmentally  safe  for  printing.  Bio-ink  can  also  be  
prepared  from  cotton,  corn  and  wood  pulp  and  this  renders  the  ink  as  80-85%  renewable.  They  do  not  
compromise  on  the  quality  of  the  print  and  thus  it  yields  great  printing  quality.  Bio-inks  make  use  of  
similar  pigments  that  are  found  in  solvent  inks,  same  printer  and  the  printed  material  is  similar  to  the  
one  when  solvent  based  inks  are  used.

   Bio-inks  are  durable,  bond  to  uncoated  surfaces  and  they  come  in  a  wide  range  of  attractive  and  vibrant  
colors.  The  bio-ink  produced  from  cottonseed  oil  gives  high  color  strength  with  good  rubresistance.  
This  can  be  used  on  a  wide  range  of  boards  and  papers  and  can  be  used  without  alcohol.Bio-ink  is  not  
very  well  known  today  and  it  comprises  of  less  than  0.5  percent  of  the  market.  But,  it  is  yet  another  ink  
which  cares  for  the  environment  by  releasing  very  low  VOCs  and  hence  due  to  this  Wal-Mart  have  now  
switched  to  bio-inks  for  printing  on  their  products.19

Figure  4.  Bio  Ink  molecular  structure
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Weaknesses

Since   3D   printing   is   still   in   its   developmental  
stage,  there  is  a  huge  need  for  funds  to  be  able  to  
sustain  research  and  development  for  this  product.  
Currently   there   is   only   one   company   that   is  
engaged  in  the  development  of  3D  Bioprinting  and  
that  is  Organovo.  It  has  said  that  they  are  currently  
operating  at  a  loss  due  to  the  vast  amount  needed  
to  sustain  the  development  of  the  product.  Though  
potential  for  this  product  is  huge  most  companies  
have  not  partnered  or  maximized  the  potential  of  
this  product  since  they  have  yet  to  produce  a  viable  
product   that   have   been  utilized   to   a   live   patient.  
Organovo  spends  about  $15.2  million  of  funding  to  

help  of  investors  and  donors  as  well.

There   are   a   lot   of   experts   such   as   engineers,  
architects  and  scientists  to  conceptualize  and  create  
a   3D   printer   however   creating   a   3D  Bioprinting  
is   different,   it   would   need   not   just   experts   from  
engineering   and   architecture   but   this   also  would  
need  inputs  from  Medical  Doctors  and  specialists.  
The   development   of   the   technology  would   need  

example  below.  

Scientists   tried   to   replicate   the   meniscus   –   a   C  
shaped   cartilage   which   cushions   the   knee   and  

promising,   when   this   was   showed   to   knee-
replacement  surgeons,  they  deemed  it  too  weak  to  
withstand  the  body’s  routine  abuse.  “As  somewhat  
of   an   outsider   coming   in   [to   biology],   Lipson’s  

impression   was   ‘Okay,   I’m   gonna   put   the   cells  
in   the   right   place,   incubate   it   for   a   while,   and  
we’re   gonnahave   our   meniscus,’  ”   Lipson   says.  
“There   is   more   to   making   a   meniscus   than   just  
putting   the   cells   there.  Real  menisci   are   actually  
pounded  every  day,  all  the  time,  and  they  shape  up  
and  become  stiff.  So   the  pounding   that’s   in   their  
environment  is  actually  very  much  a  part  of  their  
growth.”  The  meniscus  needs  to  be  redesigned  in  
such  a  way  that  it  could  be  used  by  the  real  human  
being.20

Opportunities

   Bio-printing   is   also   playing   a   part   in   how  
some  pharmaceutical  companies  conduct  medical  
research,   and   the   technology  may   also   have   the  
potential  to  save  the  drug  companies  a  lot  of  money  
because  it  could  cut  drug  testing  costs,  Chen  said.  

   Medical   researchers   in   the   pharmaceutical  
industry,   until   lately,   have   used   two-dimensional  
cell  cultures   to   test  drugs  during   the  early  stages  
of   development.   However,   the   2D   cell   cultures  

printed  tissue,  meaning  the  2D  models  can  create  
misleading  test  results.

   Testing  with  3D  tissues,  however,  provide  more  
precise   results,   which   allows   for   pharmaceutical  
companies   to   determine   failed   drugs   early   on  
before  investing  more  money  in  development.

   And   with   clinical   trials   accounting   for   the  
largest   percentage   of   the   biopharmaceutical  
industry’s  budget  for  the  research  and  development  
at   $31.3   billion,   according   to   a   report   from   the  

20How  3  D  Printing  Body  Parts  will  Revolutionize.  (n.d.).Popsci.  Retrieved  September  21,  2013,  from  www.popsci.com/
science/article/2013-07/how-3-d-printing-body-parts-will-revolutionize
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Presidents   Council   on   Science   and   Technology,  
it’s   no   surprise   that   drug   companies  want   to   use  
3D  tissues  to  help  avoid  wasted  costs.  

  

  And  
this   is  where  Organovo  sees  opportunity,  Renard  
said.  

   Organovo,   with   the   help   of   the   Australian  

launch  a  commercial  3D  bioprinter.  The  company  
originally   intended   to   sell   its   printer,   which   is  
called   the   NovoGen   MMX   bio-printer,   to   other  
companies   for   use.   But   after   seeing   opportunity  
to   cash   in   on   the   market   for   human   tissue,   the  
company   changed   its   business  model   to  making  
tissues   for   drug   companies   for  medical   research  
and  therapeutic  applications  instead.

plenty  of  evidence  that  their  processes  are  basically  

Renard  said.  “There’s  a  big  problem  and  they  are  
looking  for  a  better  solution.”

   Organovo,  which   trades  on   the  OTC  market,  
wants   to   be   that   solution.21   With   technology  
being  developed,  this  would  have  pharmaceutical  
companies   save   a   lot   on   research,   now   they  
would  not  need  actual  human  beings   to   serve  as  
test  patients,   the  company  would   just   request   for  

aim  the  research  towards  it.

   Along   with   allowing   keyhole   bio-printers   to  
repair  organs  inside  a  patient  during  an  operation,  in  
situ  bio-printing  could  have  cosmetic  applications:  
for   example,   face   printers.   Face   printers   would  

replacing   it   with   new   cells   to   exact   patient  

a  face  scan  from  the  Internet  and  have  it  applied  
to  their  heads.  Alternatively,  some  teenagers  may  
have  their  own  face  scanned,  then  reapplied  every  
few  years  to  achieve  the  appearance  of  perpetual  
youth.        

   The  idea  of  having  the  cells  of  your  face  slowly  
burnt  away  by  a  laser  and  reprinted  to  order  may  
sound   like   a   nightmare   that   nobody   would   ever  
choose  to  endure.  However,  as  we  all  know,  many  
people  today  go  under  the  knife  to  achieve  far  less  
cosmetically.   When   the   technology   is   available  
to   create   them,   face   printers   –   let   alone   printers  
capable  of  printing  new  muscles  without  the  hassle  

22

Threats

   With   all   the   advancements   to   come   from   3d  
bioprinting,   the   impact   it  will   have  on  humanity  
will  surely  be  great.  Along  with  all  these  changes  
society  and  social  structures  will  also  have  to  adjust  
to   the   new   factor   of   3D   bioprinting.   Medically  

21How  3D  Printers  Are  Reshaping  Medicine.  (n.d.).Stock  Market  News,  Business  News,  Financial,  Earnings,  World  Markets  
-  CNBC.  Retrieved  September  21,  2013,  from  http://www.cnbc.com/id/49348354
223D  Bioprinting.(n.d.).Fung  Institute  for  Engineering  Leadership.  Retrieved  September  21,  2013,  from  www.funginstitute.
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things   would   need   to   be   approved   by   countries  
respective  regulatory  boards  like  the  FDA  for  the  
Unites  States  of  America  for  example.  They  are  the  
ones  who   promote   and   protect   the   public   health  
of  people   in  America.  As   such,   they  would  have  
to  approve  every  procedure  involving  3D  printing  
and  this  could  be  a  problem  in  the  progress  of  the  
technology  as  a  bottleneck  appears  and  limits  will  
be  set  on  what  type  of  procedures  will  be  allowed.23    
So  even  if  the  procedure  is  a  possible  option,  if  it  is  
not  FDA  approved  it  will  not  be  allowed  in  some  
areas  and  this  may  reduce  funding  on  the  procedure.  
This  will  also  affect  the  sports  industry  regarding  
performance  enhancements.  The  governing  bodies  
in  sports  must  regulate  what  may  be  a  method  of  
rehabilitation  or  an  enhancement  in  an  individual  
athlete’s   ability   to   perform   in   his/her   respective  
sport.

   One  of  the  threats  in  3D  Bioprinting  would  be  
the   disagreement   from   different   religious   sects.  
The  Catholic  church  which  make  up  a  big  chunk  
of  the  population  in  the  world  is  against  anything  
or  any  act  that  manipulate  human  life  in  any  way.

   When  it  comes  to  human  beings  the  Catholic  
church   is   against   alteration   of   what   has   been  
made   by   God.   Because   we   have   rational   souls  
and  immortal  spirits  unlike  the  plants  and  animals  

higher.  Man  has  no  right  to  usurp  the  position  of  
God  concerning  human  sexuality  and  reproduction  
particularly  when  it  comes  to  manipulating  these  

because  it  frustrates  the  very  reason  for  the  sexual  

act   as   God   intended   it.   In   like   manner   it   is   not  
permitted  according  to  the  natural  law  to  separate  
the   functions   of   human   sexuality   and   negate   the  
other  essential  reason  for  sexual  activity  and  that  
is  the  full  expression  of  spiritual  unity  by  the  act  of  
physical  union.  

   Therefore,   even  when  science  has   the  ability  
to   fertilize   a   human   egg   in   a   petri-dish  with   the  
sperm  of   the  woman’s  husband  and   then  attempt  
to   implant   it  within   the   uterus   of   the   egg’s   own  
mother   it   is   totally  against   the  natural   law  and  a  
complete  frustration  of  the  will  of  God  regarding  
the   very   nature   of   human   sexuality.   Both   the  
procreative  and  unitive  elements  must  be  present  
for  human  sexuality  to  be  authentic  and  according  
to  God’s  intention.24

   3D   Bioprinting   would   also   fall   into   the  
category   of   human  manipulation   of   the   life   that  
has  been  given  by  the  creator  and  therefore  would  
cause   major   religious   sects   to   stop   this   modern  
advancement.

T
has   not   been   properly   established.      Currently,  
the  objective  of   the  company   that  distributes   the  
bioprinter   is   to   make   the   technology   available  
to   researchers   in  order   to  make   tissue   and  organ  
printing   a   reality.      In   order   to   understand   the  

be   using   the   blueprint   of   one   of   the   pioneering  
company  in  the  bioprinting  industry,  Organovo.

23Ibid
24Cloning  and  the  Catholic  Church.(n.d.).  Roman  Catholic  Replies.  Retrieved  September  21,  2013,  from  http://www.roman-
catholic.com/Roman/Articles/Cloning1.htm
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25

assets/pdfs/Organovo%20Annual%20Report%202013.pdf
26How  Big  Is  Organovo’s  Market  Opportunity?By  Brian  Stoffel.  http://www.fool.com/investing/general/2013/08/23/how-
big-is-organovos-market-opportunity.aspx.  Accessed  September  20,  2013

a  commercial  3D  bioprinter.  The  company  originally   intended   to   sell   its  printer,  which   is  called   the  
NovoGen  MMX  bio-printer,  to  other  companies  for  use.  But  after  seeing  opportunity  to  cash  in  on  the  
market  for  human  tissue,  the  company  changed  its  business  model  to  making  tissues  for  drug  companies  
for  medical  research  and  therapeutic  applications  instead.

   Organovo  was   incorporated   in   2007   and  have  only   a   limited  operating  history.  Therefore,   there  

future  prospects.  Future  prospects  must  be  considered  in  light  of  the  uncertainties,  risks,  expenses,  and  

new  and   rapidly  developing   technology  areas.  Organovo  have  generated  operating   losses   since   they  
began  operations,  including  $4.0  million  for  the  three  months  ended  March  31,  2013  and  $9.3  million,  
$2.3  million  and  $1.2  million  for  the  years  ended  December  31,  2012,  2011  and  2010,  respectively.    As  
of  March  31,  2013,   they  have  incurred  cumulative  operating  losses  of  $17.7  million  and  cumulative  

on,   among   other   things,   successfully   developing   drug   discovery   and   biological   research   tools   and  
products   that   are  more  effective   than  existing   technologies;;   entering   into   collaborative   relationships  
with  strategic  partners;;  obtaining  any  necessary  regulatory  approval  for  our  drug  discovery,  biological  
research  and  therapeutic  tools  and  products;;  entering  into  successful  manufacturing,  sales,  and  marketing  

25  

below.  

Figure  5.  Revenue  and  development  stream  of  3D  Bioprinting26
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million   for   Organovo   by   2018.   Currently,   the  
company   has   functional   liver   tissues   developed,  
but  it  hopes  to  expand  to  kidney  and  heart  cells.

   Organovo   would   earn   its   keep   by  
manufacturing   the   cells   and   providing   them   to  
the   drug   companies.  Along   the   way,   it   hopes   to  
continue   partnering   with   drug   companies   and  
academic   institutions   to   expand   the   number   of  

looking  for  collaboration  deals  worth  between  $10  
million  and  $30  million,  where  the  company  could  
have  a  3%  to  7%  royalty.

At  the  same  time,  the  company  sees  the  possibility  
of  developing  tissues  for  therapy.  When  that  time  
comes,  Organovo  will  expand  its  scope  to  include  
lung,  bone,  and  blood  vessels.

Total  Cost  of  Ownership  
   The  total  cost  of  ownership  for  a  3D  bioprinter  
has  to  consider  the  obvious  costs  and  hidden  costs.  
The  obvious  costs  are  the  printer  and  the  inks.  On  
the  otherhand,  the  hidden  costs  are  operating  costs,  
the  infrastructure  support  costs,  the  environmental  
impact  costs,  the  insurance  costs,  and  the  security  
costs.        

   The  obvious  cost  of  a  3D  bioprinter  estimated  
is  $200,00027  and  the  Bio-ink,  which  is  taken  from  
the   embryonic   stem   cells,   is   around   $55,50028.  
The  hidden  cost  of  operations  is  from  the  salary  of  
$35,493  per  cell  tissue  researcher.  Asides  from  the  
salary,  they  also  considered  the  energy  cost  of  the  
facility.  Automation  can  operate  24  hours  a  day  7  
days  a  week  similar  to  stem  cells.  According  to  the  
design  of   facility,   there  will   be   30-40%29   energy  
usage  for  both  laboratory  and  building.  

   The   infrastructure   support   and   training   costs  
are  also  considered  where  the  Invetech  will  provide  
assistance   to  Organovo   regarding   the   use   of   the  
3D   bioprinter.   The  Organovo  must   also  monitor  
their  environmental  impact  costs  such  as  the  waste  
disposal.   They   should   either   recycle   or   properly  
dispose  waste  products.  

   Every   company   should   have   insurances   for  
their  employees,  buildings  and  clients.  Organovo  
should  covered  life  insurance  of  at  least  $250,00030  
and  also  provided  medical  insurance  of  $441  per  
month31    and  a  property  insurance  plan.  And  lastly,  
for   security   purpose,   they   should   have   security  
guards,  CCTV  cameras  and  also  security  software,  
offsite  data  backup,  and  recovery  system.

27EnvisionTEC  sells  3D  Bio-Printer  under  200K  -  Nanalyze.  (n.d.).Nanalyze  -  Investing  in  tomorrow's  disruptive  technologies  
today.  Retrieved  September  21,  2013,  from  http://www.nanalyze.com/2013/08/envisiontec-sells-3d-bio-printer-under-200k/
28Predicting   costs   of   stem-cell   transplantation.   [J   ClinOncol.   2000]   -   PubMed   -   NCBI.   (n.d.).National   Center   for  
Biotechnology  Information.  Retrieved  September  21,  2013,  from  http://www.ncbi.nlm.nih.gov/pubmed/10623694
29

Research  Facility.University  of  Leeds  Faculty  of  Engineering.  Retrieved  September  21,  2013,  from  www.engineering.leeds.

30Insurance   Life   Level  Term.(n.d.).United   States  Automobile  Association.  Retrieved   September   20,   2013,   from   https://
www.usaa.com/inet/pages/insurance_life_level_term?akredirect=true
31

Retrieved   September   21,   2013,   from   http://www.medicare.gov/your-medicare-costs/costs-at-a-glance/costs-at-glance.
html#collapse-4808
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V.  Ethical Implications

The   advancement   of   technology   of   3D   bio-
printing   would   certainly   raise   a   few   ethical  

sources   of   stem   cells   used   in   a   given   technique.  
Most  3D  bio-printing  protocols  use   iPS  cells  but  
not   all   researchers   follow   the   same   procedures.  
Some   uses   adult   stem   cells,   which   are   morally  
legitimate.   However,   others   use   stem   cells  
derived   from   destroying   human   embryos.   This  
is  the  case,  for  example,  with  research  at  Heriot-
Watt   University   in   Edinburgh,   Scotland,   where  
researchers  have  developed  a  bio-printer  that  uses  
human  embryonic  stem  cells  as  its  “ink.”      Hence,  
the  ethical  implications  of  3D  bio-printing  must  be  
considered  if  it  will  serve  the  purpose  of  making  it  
widely  available  and  accepted  by  the  public.

   Ethical  principles  may  be  applied  in  discerning  
the   ethical   issues   involved   in   3D   bio-printing.  
Utilitarianism  is  one  ethical  principle  that  considers  

of  people.  It  is  inevitable  that  this  new  technology  
may  be  subject   to  certain  abuses.  Organs  printed  
may  be  sold  to  the  black  market  or  it  may  be  mass  
produced  which  may  result  into  organs  becoming  
a  commodity.  In  addition,  further  research  is  still  
needed   to  prove   that   this   new   technology  would  

   However,   advocating   this   new   technology  

For   example,   3D   bio-printing   can   increase   life  
expectancy  through  coming  up  with  treatments  for  

diseases,   sever   injuries,   and  organ   transplants.   It  
can  also  be  the  solution  for  world  hunger  as  there  
is  a  possibility  for  application  on  printing  of  food.  

the   ethical   implications   under   the   Utilitarian  
framework  would  have  it  to  be  ethical.

   Another   ethical   principle   that   may   help   in  
determining   the   ethical   implications   of   this   new  
technology  would  be  about  rights.  It  is  important  
to  know  the  ultimate  purpose  of  having  this  new  
technology.  It  is  believe  that  through  3D  printing  

would  change  the  world’s  view  on  life.  Hence,  it  
is   important   that   the   purpose   of   this   technology  
must   focus   on   the   interest   of   the   public   and   not  
advancing  one’s  own  interest.

   In   addition,   the   principles   of   justice   and  
fairness   must   also   be   considered   for   the   ethical  

a   principle   wherein   individuals   who   are   similar  
in   all   respects   relevant   to   the   kind   of   treatment  

may  not  be  readily  available  to  everyone.  Further  
research   and   test  must   be   conducted   in   order   to  
ensure   the   quality   and   safety   of   this   technology.  
On   the  other   hand,   as   the   research  progress   it   is  
possible  that  this  technology  can  become  accessible  
to  the  public  especially  to  the  poor.  Hence,  3D  bio-
printing  should  qualify  the  principle  of  distributive  
justice  in  address  some  ethical  concerns.  

   On   the   other   hand,   if   virtue   ethics  would   be  
applied  for   this  case,   it  would  raise  some  ethical  
problems.  As  mentioned  earlier,  certain  techniques  

32Brugger,  C.  (n.d.).  Printers  Aren't  Just  For  Homework  Anymore:  The  Science  and  Ethics  of  Bioprinting  |  Culture  of  Life  
Foundation.  Culture  of  Life  Foundation  |  Complex  moral  issues  made  simple.  Retrieved  September  22,  2013,  from  http://
www.culture-of-life.org/e-brief/printers-arent-just-homework-anymore-science-and-ethics-bioprinting
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and  procedures   in  printing  may  become  immoral  
if  it  destroys  life  through  harvesting  of  fetuses  for  
embryonic  stem  cells  needed  for  printing.

   Finally,   the   virtue   of   care   can   be   one   of   the  
driving  factors  in  supporting  such  technology.    We  
should  care  for  those  with  whom  we  are  concretely  
related   by   attending   to   their   particular   needs,  
values,  desires,  well-being  as  seen  from  their  own  
personal  perspective,  and  by   responding   to   these  
needs,   values,   desires,   well-being,   especially   of  
those   who   are   vulnerable   and   dependent   on   our  
care.

VI.  Nation-‐Building 

Implications

Nation-building   refers   to   the   process   of  
constructing   or   structuring   a   national   identity  
using  the  power  of  the  state.  This  process  aims  at  

state  so  that  it  remains  politically  stable  and  viable  
in  the  long  run.  

   This  new  technology  of  3D  bio-printing  must  
conform   to   the   standards   of   society.   This   new  
technology   should  also   lead   to   the  betterment  of  
the   society.   The   most   compelling   argument   for  
3D  Bioprinting  in  terms  of  Nation-Building  is  its  
potential  for  the  massive  advancement  in  medical  

technology.   By   providing   alternate   ways   on  
acquiring  important  organs  (for  organ  transplants  
or  skin  grafts),   it  has   the  potential   to  make  these  
accessible  to  the  less  fortunate  in  the  future,  paving  
the  way  for  universality  of  treatment  and  a  better  
life  expectancy  for  all.  

   As   is   stated   above,   it   also   has   the   potential  
to   provide   alternate   means   on   producing   food,  
with   printing   of   meat   and   such   a   possibility   of  
such   technology.   In   fact,   just   recently   in  a  much  

lab  grown  beef   from   stem  cells  was   cooked   and  
eaten   in   front   of   the   world.33   If   done   correctly,  
this  has  the  potential  to  provide  food  to  the  whole  
world’s   population   and   “end”   world   hunger.   In  
the  Philippine  context,  with  a  lot  of  people  living  
under   the   poverty   line,   this   technology   can   help  
the   government   in   providing   for   these   people,  
provided   the   technology   has   already   reached   its  
saturation  and  is  cheaper  to  implement.

   One   of   the   major   negative   implications   of  
3D  printing,  in  general,  is  the  potential  to  disrupt  

complexity  of  3D  printing,  it  is  becoming  cheaper  
and   less   risky   for  potential   investors   to  enter   the  
manufacturing   industry.34   As   it   is   lessens   the  
barrier  for  new  entry,  threats  to  existing  industries  
will   increase.  Another   implication   is   the  singular  
automation  of  what  used  to  be  products  of  different  
industries.   This   can   lead   to   the   crash   of   certain  
industries  and  massive  layoffs.

33Wang,  S.  S.  (n.d.).  Scientists  Cook  Up  Lab-Grown  Beef  in  London  -  WSJ.com.  The  Wall  Street  Journal  -  Breaking  News,  
Business,  Financial  and  Economic  News,  World  News  &  Video  -  Wall  Street  Journal  -  Wsj.com.  Retrieved  September  22,  
2013,  from  http://online.wsj.com/article/SB10001424127887323420604578650194180347284.html
34How   3-D   Printing  Could  Disrupt   the   Economy   of   the   Future   -   Bloomberg.   (n.d.).Bloomberg   -   Business,   Financial  &  
Economic  News,  Stock  Quotes.  Retrieved  September  22,  2013,  from  http://www.bloomberg.com/news/2013-05-14/how-3-
d-printing-could-disrupt-the-economy-of-the-future.html
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   In  much   the   same  way,   as   3D  Bioprinting   as   the   potential   to   print   food   in   the   future,   the   food  
industry,  especially  the  agricultural  industry,  may  be  at  risk  of  becoming  irrelevant.  Jobs  relating  to  food  
production  may  become  obsolete.  This  will  have  a  massive  effect  on  the  livelihood  of  millions  of  people  
around  the  world  and  may  exacerbate  poverty.    

   Are  the  positive  effects  of  3D  bioprinting  greater  than  its  perceived  negative  effects?  At  this  point  of  
the  technology,  we  are  unsure  as  most  of  the  effects  described  above  are  intelligent  assumptions.  Only  
time  can  tell  the  positive  and  negative  effects  of  3D  bioprinting,  although  if  the  intentions  are  good,  the  
technology  has  the  massive  potential  to  uplift  the  human  condition.
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