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1.   IntroducƟon
 The “Guidelines on Similar Biologics” prepared by Central Drugs Standard 

Control  OrganizaƟon  (CDSCO)  and  the  Department  of  Biotechnology  (DBT)  lay  
down  the  regulatory  pathway  for  a  similar  biologic  claiming  to  be  similar  to  an  
already  authorized  reference  biologic  .

   The  guidelines  address  the  regulatory  pathway  regarding  manufacturing  process  
and  quality  aspects  for  similar  biologics.  

 These guidelines also address the pre-market regulatory requirements including 

comparability  exercise  for  quality,  preclinical  and  clinical  studies  and  post  market  
regulatory  requirements  for  similar  biologics.

2.   Background  &  ObjecƟves  
   The  CDSCO   is   the  naƟonal   regulatory  authority   in   India   that  evaluates  safety,  

efficacy  and  quality  of  drugs  in  the  country.  The  DBT  through  Review  CommiƩee  
on  GeneƟc  ManipulaƟon  (RCGM)  is  responsible  for  overseeing  the  development  
and  preclinical  evaluaƟon  of  recombinant  biologics.  

   Presently,   several   organizaƟons   are   acƟvely   engaged   in   manufacturing   and  
markeƟng  similar  biologics  in  India.  So  far,  these  similar  biologics  were  approved  
by  RCGM  and  CDSCO  using  an  abbreviated  version  of  the  pathway  applicable  to  
new  drugs  on  a  case  by  case  basis.  Since  there  are  several  such  products  under  
development  in  India,  both  regulatory  agencies  considered  the  need  to  publish  
a clear regulatory pathway outlining the requirements to ensure comparable 
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safety,   efficacy   and   quality   of   a   similar   biologic   to   an   authorized   reference  
biologic.  Based  on  demonstraƟon  of  similarity  in  the  comparaƟve  assessment,  a  
similar biologic may require reduced preclinical and clinical data package as part 

of  submission  for  market  authorizaƟon.

   The  objecƟve  of  this  document  is  to  provide  guidelines  to  applicants  to  enable  
them   to   understand   and   comply   with   the   regulatory   requirements   for   the  
authorizaƟon  of  similar  biologics  in  India.

3.   Applicable  RegulaƟons  And  Guidelines
   The  similar  biologics  are  regulated  as  per  the  Drugs  and  CosmeƟcs  Act,  1940,  the  

Drugs  and  CosmeƟcs  Rules,  1945  (as  amended  from  Ɵme  to  Ɵme)  and  Rules  for  
the  manufacture,  use,  import,  export  and  storage  of  hazardous  microorganisms/
geneƟcally   engineered   organisms   or   cells,   1989   (Rules,   1989)   noƟfied   under  
the   Environment   (ProtecƟon)   Act,   1986.   Various   applicable   guidelines   are   as  
follows:

   •   Recombinant  DNA  Safety  Guidelines,  1990

   •   Guidelines  for  generaƟng    preclinical  and  clinical  data  for  rDNA  vaccines,  
diagnosƟcs  and  other  biologicals,  1999

   •   CDSCO  guidance  for  industry,  2008:

   o   Submission  of  Clinical  Trial  ApplicaƟon  for  EvaluaƟng  Safety  and  Efficacy

   o   Requirements  for  permission  of  New  Drugs  Approval

   o   Post   approval   changes   in   biological   products:   Quality,   Safety   and 

Efficacy  Documents

   o   PreparaƟon  of  the  Quality  InformaƟon  for  Drug  Submission  for  New  
Drug  Approval:  Biotechnological/Biological  Products

   •   Guidelines  and  Handbook  for  InsƟtuƟonal  Biosafety  CommiƩees 
(IBSCs),  2011
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4.   Competent  AuthoriƟes
   The  competent  authoriƟes  involved  in  the  approval  process  are  as  follows:

   Review  CommiƩee  on  GeneƟc  ManipulaƟon  (RCGM)1

   RCGM  funcƟons  in  the  Department  of  Biotechnology  (DBT),  Ministry  of  Science  
and  Technology,  Government  of  India.  In  the  context  of  similar  biologics,  RCGM  
is  responsible  for  authorizing  import/export  for  research  and  development  and  
review  of  data  up  to  preclinical  evaluaƟon.

   GeneƟc  Engineering  Appraisal  CommiƩee  (GEAC)1

   GEAC   funcƟons   under   the   Ministry   of   Environment   and   Forests   (MoEF)   as  
statutory  body  for  review  and  approval  of  acƟviƟes  involving  large  scale  use  of  
geneƟcally  engineered  organisms   (also   referred  as   living  modified  organisms)  
and   products   thereof   in   research   and   development,   industrial   producƟon,  
environmental  release  and  field  applicaƟons.

   Central  Drugs  Standard  Control  OrganizaƟon  (CDSCO)2

   CDSCO,   headed   by   the   Drug   Controller   General   of   India   (DCGI)   is   the 

apex   regulatory   body   under  Ministry   of   Health   &   Family  Welfare   (MoHFW),  
Government   of   India   which   is   responsible   for   the   approval   of   new   drugs.   
In   the   context  of   similar   biologics,   CDSCO   is   responsible   for   grant  of   import/ 
export   license,   clinical   trial   approval   and   permission   for   markeƟng 

and   manufacturing.   State   Food   and   Drug   AdministraƟon   (FDA)   works   with  
CDSCO  in  each  state  and  is  responsible  for  issuance  of  license  to  manufacture  
similar  biologics  in  India.  

1RCGM  and  GEAC  are  statutory  commiƩees  set  up  as  per  provisions  of  Rules,  1989 

2CDSCO  funcƟons  as  per  the  provisions  of  the  Drugs  and  CosmeƟcs  Act,  1940
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5.   Scope  
 These guidelines apply to similar biologics that contain well characterized proteins as 

their  acƟve  substance,  derived  through  modern  biotechnological  methods  such  as  
use  of  recombinant  DNA  technology.  The  demonstraƟon  of  similarity  depends  upon  
detailed  and  comprehensive  product  characterizaƟon,  preclinical  and  clinical  studies  
carried  out  in  comparison  with  a  reference  biologic.

   Similar  biologic  can  only  be  developed  against  an  authorized  reference  biologic  
that   has   been   approved   using   a   complete   data   package   in   India.   In   case   the  
reference  biologic  is  not  authorized  in  India,  it  should  have  been  licensed  and  
marketed  for  at   least  4  years  with  significant  safety  and  efficacy  data.   In  case  
of  no  medicine  or  only  palliaƟve  therapy  is  available  or  in  naƟonal  healthcare  
emergency,  this  period  of  4  years  may  be  reduced  or  waived  off.

   Any   product   can   be   considered   as   similar   biologic   only   if   it   is   proven   to   be  
similar  using  extensive  quality  characterizaƟon  against  the  reference  biologic.  
Further  product  development  should  only  be  considered  once  the  similarity  of  
the  product  /  molecule  is  demonstrated  in  quality.

   The  guidelines  are  applicable  for  similar  biologics  developed  in  India  or  imported  
into  the  country.  Detailed  regulatory  pathways  for  indigenously  developed  and  
imported products

3  are  given  in  Annexure  1.

6.   Principles  for  Development  of  Similar  Biologics  
   Similar  biologics  are  developed  through  sequenƟal  process  to  demonstrate  the  

similarity   by   extensive   characterizaƟon   studies   revealing   the   molecular   and  
quality  aƩributes  with  regard  to  the  reference  biologic.

   Although   the  extent  of   tesƟng  of   the   similar  biologic   is   likely   to  be   less   than  
that   required   for   the   reference  biologic,   it   is  essenƟal   that   the   tesƟng  of   the  
similar  biologic  be  sufficient  to  ensure  that  the  product  meets  acceptable  levels  
of  safety,  efficacy  and  quality  to  ensure  public  health.

   Generally,   a   reducƟon   in   data   requirements   is   possible   for   preclinical   and   /
or   clinical   components   of   the   development   program   by   demonstraƟon   of  
comparability   of   product   (similarity   to   authorized   reference   biologic)   and  
the   consistency   in   producƟon   process,   which   may   vary   depending   on   the  
characterisƟcs  of  the  already  authorized  reference  biologic.

3Adopted   from   Report   of   the   Task   Force   on   Recombinant   Pharma   ,   2005,   chaired   by   Dr.   R.A.   Mashelkar,   DG,   CSIR  
(commonly  referred  as  Mashelkar  Report)
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   IdenƟficaƟon  of  any  significant  differences  in  safety,  efficacy  and  quality  studies  
would  mean  the  need   for  a  more  extensive  preclinical  and  clinical  evaluaƟon  
and  the  product  will  not  qualify  as  a  similar  biologic.  

   In   case   the   reference   biologic   is   used   for   more   than   one   indicaƟon,   the  
efficacy  and   safety  of   the   similar  biologic  has   to  be   jusƟfied  and   if  necessary  
demonstrated  separately  for  each  of  the  claimed  indicaƟons.  JusƟficaƟon  will  
depend  on  clinical  experience,  available  literature  data  and  whether  or  not  the  
same  mechanism  of  acƟon  is  involved  in  specific  indicaƟons.  

   6.1   SelecƟon  of  Reference  Biologic  
 Reference  biologic  which  is  authorized  using  complete  dossier  is  criƟcal  for  the  

development  of  similar  biologic.  The  raƟonale  for  the  choice  of  the  reference  
biologic  should  be  provided  by  the  manufacturer  of  the  similar  biologic  in  the  
submissions  to  the  DBT  and  CDSCO.  

   The   reference   biologic   has   to   be   used   in   all   the   comparability   exercise   with  
respect  to    quality,  preclinical  and  clinical  consideraƟons.  The  following  factors  
should  be  considered  for  selecƟon  of  the  reference  biologic:

   •   The  reference  biologic  should  be  licensed  in  India  and  should  be  innovator  
product.  The  reference  biologic  should  be  licensed  based  on  a  full  safety,  
efficacy   and   quality   data.   Therefore   another   similar   biologic   cannot   be  
considered  as  a  choice  for  reference  biologic.

   •   In  case  the  reference  biologic  is  not  marketed  in  India,  the  reference  biologic  
should  have  been  licensed  and  widely  marketed  for  4  years  post  approval  
in   innovator   jurisdicƟon   in   a   country   with   well   established   regulatory  
framework.  In  case  no  medicine  or  only  palliaƟve  therapy  is  available  or  in  
naƟonal  healthcare  emergency,   this  period  of  4  years  may  be  reduced  or  
waived  off.  

   •   The   same   reference   biologic   should   be   used   throughout   the   studies  
supporƟng   the   safety,   efficacy   and   quality   of   the   product   (i.e.   in   the  
development  programme  for  the  similar  biologic)

   •   The   dosage   form,   strength   and   route   of   administraƟon   of   the   similar  
biologic  should  be  the  same  as  that  of  the  reference  biologic.

   •   The  acƟve  substance  (acƟve  ingredient)  of  the  reference  biologic  and  that  
of  the  similar  biologic  must  be  shown  to  be  similar

   The  acceptance  of  an  innovator  product  as  a  reference  biologic  for  evaluaƟon  of  
similar  biologic  does  not  imply  approval  for  its  use  in  India.
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 6.2   Manufacturing  Process  

   The   manufacturing   process   for   similar   biologic   should   be   highly   consistent  
and   robust.   If   the  host  cell   line  used   for   the  producƟon  of   reference  biologic  
is   disclosed,   it   is   desired   to   use   the   same   cell   line   as   the   reference   biologic.  
AlternaƟvely   any   cell   line   that   is   adequately   characterized   and   appropriate  
for   intended  use   can  be  used   to  develop   a   similar   biologic,  with   appropriate  
jusƟficaƟon   in   order   to   minimize   the   potenƟal   for   significant      changes   in  
criƟcal   quality   aƩributes   of   the   product   and   to   avoid   introducƟon   of   certain  
types   of   process   related   impuriƟes   that   could   impact   clinical   outcomes   and  
immunogenicity.  For  the  establishment  and  characterizaƟon  of  the  cell  banks,  
the   guidelines   issued   by   the   InternaƟonal   Conference   on   HarmonisaƟon   of  
Technical   Requirements   for   RegistraƟon   of   PharmaceuƟcals   for   Human   Use  
(referred  to  as  ICH)  viz.  Q5A4,  Q5B5  and  Q5D6    should  be  referred  for  guidance.  

   The   data   requirements   for   review   of   manufacturing   process   at   preclinical  
submission  stage  include  a  complete  descripƟon  of  the  manufacturing  process  
from   development   and   characterizaƟon   of   cell   banks,   stability   of   clone,   cell  
culture/   fermentaƟon,   harvest,   excipients,   formulaƟon,   purificaƟon,   primary  
packaging   interacƟons   (if   different   from   reference   biologic),   etc.   and   the  
consequences  on  product  characterisƟcs  as  indicated  below:  

   6.2.1   Molecular  Biology  ConsideraƟons  

   The  details  regarding  host  cell  cultures  (including  viral  clearance),  vectors,  gene  
sequences,   promoters   etc.   used   in   the  producƟon  of   similar  biologics   should  
be  provided  with  appropriate  drawings/figures.  The  details  of  post-‐translaƟonal  
modificaƟons   if   any   (glycosylaƟon,   oxidaƟon,   deamidaƟon,   phosphorylaƟon  
etc.)  should  be  explained.    

4ICH  Q5A(R1):  Viral  Safety  EvaluaƟon  of  Biotechnology  Products  Derived  from  Cell  Lines  of  Human  or  Animal  Origin  
5ICH  Q5B:  Quality  of  Biotechnological  Products:  Analysis  of  The  Expression  Construct   In  Cells  Used   for  ProducƟon  of    
R-‐DNA  Derived  Protein  Products  
6ICH  Q5D:  DerivaƟon  and  CharacterizaƟon  of  Cell  Substrates  used  for  ProducƟon  of    Biotechnological/Biological  Products

Madhu Kode
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   6.2.2   FermentaƟon  Process  Development    

   •   At   least   three   batches   of   reproducible   fermentaƟon   data   at   pilot   scale  
(batch  size  adequate  to  give  enough  purified  product  to  generate  preclinical  
data).  

   •   FermentaƟon  process  should  be  carried  out  in  controlled  and  monitored  
environment.  

   •   Details  of  fermentaƟon  kineƟcs  data  from  a  representaƟve  batch  indicaƟng  
cell  growth,  product  formaƟon,  pH,  temperature,  dissolved  oxygen,  major  
nutrient  consumpƟon  paƩern  and  agitaƟon  rate.

   •   ConcentraƟon  to  be  defined  in  terms  of  product/litre,  yield  and  volumetric  
producƟvity.  

   •   Data  to  verify  that  the  specific  protein  yield  (amount  of  protein  per  unit  
cell  mass)  remains  constant  for  all  fermentaƟon  batches.  

   •   Demonstrate  that  the  overall  producƟvity  is  reproducible  and  scalable.  

   6.2.3   Downstream  Process  Development    

   •   Steps  involved  in  purificaƟon  of  protein.  

   •   Batch  size  for  protein  purificaƟon.  

   •   DescripƟon  of  each  unit  operaƟon  step  during  purificaƟon  and  recovery  of  
protein  along  with  quanƟtaƟve  recovery  of  product  at  each  stage.  

   •   Describe   the   quality   of   the   refolded   protein   if   the   starƟng   material   is  
aggregated  or   from  inclusion  bodies  and   include  details  of   the  refolding  
process,  specific  acƟvity  at  different  doses,  dose  response  curve,  stability  
data  and  confirmaƟon  of  solubility  and  absence  of  aggregaƟon.  

   •   Consistency  of   recovery   in   3   consecuƟve  batches  of   purificaƟon   from  3  
independent  batches  of  fermentaƟon  
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   For  clinical  trial  applicaƟon,  addiƟonal  requirements  are  applicable  as  per  CDSCO  
guidelines.     A  well-‐defined  manufacturing  process  with   its  associated  process  
controls assure that an acceptable product is produced on a consistent basis 

in  accordance  with  Good  Manufacturing  PracƟce   (GMP).  Data   for   submission  
should  include:  

   •   Detailed  descripƟon  of  the  drug  substance  and  drug  product  processes

   •   CriƟcal  quality  aƩributes  of  the  product

   •   Manufacturing  process  controls

   •   CriƟcal  process  parameters

   •   Stability  data  

   •   Comparability  of  product  manufactured  at  clinical  scale  against  reference  
biologic

   •   Data   from   consistency   batches   and/or   process   validaƟon   batches   as  
applicable

   6.3   Quality  Based  ConsideraƟons  for  Similar  Biologics

   6.3.1   AnalyƟcal  Methods

   The  analyƟcal  methods  should  be  chosen  for  establishing  product  comparability  
as  per  the  criƟcal  quality  aƩributes  of  the  product.  For  certain  aƩributes  (e.g.  
product  aggregaƟon)   it   is  customary  to  use  mulƟple,  orthogonal  methods   for  
characterizaƟon.  Extensive  state  of  the  art  analyƟcal  methods  should  be  applied  
to   detect   even   “slight   differences”   in   all   relevant   quality   aƩributes.   Indian  
Pharmacopoeia  monograph  should  be  followed,  if  available.

   The   measurement   of   quality   aƩributes   in   characterizaƟon   should   entail   the  
use  of  appropriately  qualified  assays,  which  are  reproducible  and  reliable.  The  
methods  used  to  measure  quality  aƩributes  for  batch  release,  stability  studies  
and  in-‐process  controls  should  be  validated  in  accordance  with  ICH  guidelines  
(ICH  Q27,  Q5C8,  Q6B9),  as  appropriate.

7ICH  Q2  (R1):  ValidaƟon  of  AnalyƟcal  Procedures:  Text  and  Methodology
8ICH  Q5C:  Stability  TesƟng  of  Biotechnological/Biological  Products
9ICH  Q6B:  SpecificaƟons:  Test  Procedures  and  Acceptance  Criteria  for  Biotechnological/Biological  Products
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   The   characterizaƟon   studies   should   include   samples   of   the   applicant’s  
recombinant   product,   reference   biologic   as   control,   known   posiƟve   standard  
and  negaƟve  control,  wherever  relevant.  To  ensure  the  staƟsƟcal  analysis,  each  
quanƟtaƟve  experiment   should  be  done  at   least   3  Ɵmes   and  data   should  be  
represented   in   terms  of  mean  and   standard  deviaƟon.  Appropriate   staƟsƟcal  
significance   should   be   represented   throughout   the   characterizaƟon   data.  
Physicochemical   and   biological   characterizaƟon   methods   to   be   used   for  
various  categories  of  products  viz.  recombinant  proteins,  therapeuƟc  enzyme,  
monoclonal  anƟbodies  etc.  are  given   in  Annexure  2   (2A-‐2D).   It  may  be  noted  
that   these  Annexures  are   suggesƟve  but  not   limited   to   the   specified  method  
and  the  requirements  may  vary  on  case  by  case.  

   6.3.2   Product  CharacterizaƟon  

 CharacterizaƟon  studies  for  similar  biologics  include  physicochemical  properƟes,  
biological  acƟvity,  immunological  properƟes,  funcƟonal  assays,  purity  (process-‐  
and   product-‐related   impuriƟes   etc.),   contaminaƟon,   strength,   and   content.  
Principles   outlined   in   the   ICH   Q6B   guideline   should   be   followed.   Indian  
Pharmacopoeia  Monograph  should  be  followed,  if  available.    

   i.   Structural  and  Physicochemical  ProperƟes:  The  analysis  of  physicochemical  
characterisƟc  should   include  determinaƟon  of  primary  and  higher  order  
structure   of   the   product   along   with   other   significant   physicochemical  
properƟes.  The  target  amino  acid  sequence  of  the  similar  biologic  should  
be  confirmed  and  is  expected  to  be  the  same  as  for  the  reference  biologic.  
AnalyƟcal   methods   that   are   used   (including   biological   and   funcƟonal  
assays)   should   have   acceptable   precision   and   accuracy.   In   cases,  where  
post  translaƟonal  modificaƟons  are  taking  place,  these  modificaƟons  need  
to  be  idenƟfied  and  quanƟfied.  

      In  case  any  significant  differences  are  found,  these  should  be  scienƟfically  
jusƟfied  and  criƟcally  examined  in  preclinical  studies  and  clinical  trials.

   ii.   Biological   AcƟvity:   Biological   products   may   have   mulƟple   biological  
acƟviƟes.  In  such  cases,  appropriate  biological  assays  will  be  required  to  
characterize  the  acƟvity  and  establish  the  product’s  mechanism  of  acƟon  
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and  clinical  effects  (in  units  of  acƟvity).     The  data  from  biological  assays  
will   supplement   the  physicochemical   characterizaƟon  of   the  product   as  
described  in  the  secƟon  6.3.1.

      Assays  should  be  calibrated  against  an  internaƟonal  or  naƟonal  reference  
standard,   where   available   and   appropriate.   If   no   such   standards   are  
available,  an   internal  reference  standard  must  be  established  as  per the 

ICH   guidelines.   If   the   methods   of   bioassay(s)   are   documented   in   the  
specificaƟon,  test(s)  can  be  conducted  accordingly.

   iii.   Immunological   ProperƟes:   The   manufacturing   process   of   recombinant  
biologics  is  known  to  affect  the  level  of  process  related  impuriƟes  and  post  
translaƟonal  modificaƟons  of  the  product.  These  characterisƟcs  may  affect  
the  immunogenicity  of  the  product.  Hence  evaluaƟon  by  characterizaƟon    
(anƟbody  or  anƟbody-‐derived  product);  comparison  to  reference  biologic  
with  respect  to    specificity,  affinity,  binding  strength  and  Fc  funcƟon;  and    
evaluaƟon  by    animal  studies  should  be  performed.

   iv.   Purity   and   ImpuriƟes:   CharacterizaƟon   of   similar   biologic   requires  
evaluaƟon  of  the  following  via  a  combinaƟon  of  analyƟcal  procedures:

   •   Product  related  variants  (e.g.,  glycoforms,  isomers  etc.)

   •   Product  related  impuriƟes  (e.g.,  aggregated,  oxidized  or  deamidated  
product)

   •   Host  cell  related  impuriƟes  (e.g.,  host  cell  protein,  host  cell  DNA  etc.)

   •   Process  related  impuriƟes  (residual  media  components,  resin  leachates  
etc.)

      Differences   observed   in   the   purity   and   impurity   profiles   of   the   similar  
biologic   relaƟve  to   the  reference  biologic  should  be  evaluated  to  assess  
their  potenƟal   impact  on  safety  and  efficacy.  Where  the  similar  biologic  
exhibits   different   impuriƟes,   those   impuriƟes   should   be   idenƟfied   and  
characterized   when   possible.   Depending   on   type   and   amount   of   the  
impurity,  conduct  of  preclinical  and  clinical  studies  will  help  to  confirm  that  
there  is  no  adverse  impact  on  safety  and  efficacy  of  the  similar  biologic.
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   6.3.3   SpecificaƟons

   SpecificaƟons  of  similar  biologics  are  established  around  criƟcal  quality  aƩributes  
of  the  product  with  the   intent  of  ensuring  consistency   in  product  quality  and  
comparability  to  reference  biologic.    Methods  used  for  seƫng  specificaƟons  may  
or  may  not  be  same  as  the  analyƟcal  methods  used  for  product  characterizaƟon  
and   for   establishing   product   comparability.   Acceptance   limits   should   be   set  
based  on  reference  biologic  data  and  data   from  sufficient  number  of  batches  
from  preclinical  or  clinical  batches.  

   6.3.4   Stability

   To  set  a  shelf-‐life  and  storage  condiƟon  of  drug  product  and  drug  substance,  its  
real  Ɵme  stability  test  should  be  conducted.  Stability  studies  on  drug  substance  
and  drug  product   should  be  carried  out  using   containers  and  condiƟons   that  
are  representaƟve  of  the  actual  storage  containers  and  condiƟons,  according  to  
relevant  guidelines  (e.g.  ICH  Q5C10  ,  WHO  TRS  82211).

 Side-by-side accelerated and stressed studies comparing the similar biologic 

to   the   reference  biologic  will  be  of   value   in  determining   the   similarity  of   the  
products  by  showing  comparable  degradaƟon  profiles.

   6.4   Quality  Comparability  Study

 The   quality   comparison   between   similar   biologic   and   reference   biologic  
is   essenƟal.   The   applicant   should   submit   a   full   quality   dossier   as   per   CDSCO  
guidance  for   industry,  2008  including  the  results  of  comparability  exercise  for  
the  similar  biologic  with  the  reference  biologic  before  the  applicant  proposes  
to   take   the   similar   biologic   to   clinical   development.   First   three   consecuƟve  
standardized  batches  which  have  been  used  to  demonstrate  consistency  of  the  
manufacturing  process  should  be  used.

   Head-‐to-‐head   characterizaƟon   studies   are   required   to   compare   the   similar  
biologic  and  the  reference  biologic  at  both   levels  of  drug  substance  and  drug  

10  ICH  Q5C:  Stability  TesƟng  of  Biotechnological/Biological  Products
11 Good  manufacturing  pracƟces  for  biological  products.  In:  WHO  Expert  CommiƩee  on  Biological  StandardizaƟon,  Forty-‐
second  report,  Geneva,  World  Health  OrganizaƟon,  1992,  Annex  1  (WHO  Technical  Report  Series,  No.  822).
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product.  In  case  the  isolaƟon  of  the  drug  substance  is  not  possible,  comparability  
can   be   demonstrated   at   the   drug   product   level   with   appropriate   scienƟfic  
jusƟficaƟon.  Differences  between  the  similar  biologic  and  the  reference  biologic  
should   be   evaluated   for   their   potenƟal   impact   on   safety   and   efficacy   of   the  
similar  biologic  and  addiƟonal  characterizaƟon  studies  may  be  necessary.

   Minor  differences  between  similar  biologic  and  reference  biologic  in  each  quality 

component  can  be  there.  Appropriate  data  should  be  submiƩed  to  verify  that  
these  differences  do  not  impact  on  the  safety  and  efficacy.

   The  quality  comparison  between  the  similar  biologic  and  the  reference  biologic  
should   employ   state-‐of-‐the-‐art   analyƟcal   techniques,   including   the   analyƟcal  
methods   that   are   sensiƟve   enough   to   detect   the   possibiliƟes   of   changes  
to   the   product.   The   list   of   rouƟne   analyƟcal   tests   to   be   included   for   quality  
comparability  exercise  is  given  in  Annexure-‐2  (2A-‐2D).    

7.   Data  Requirements  for  Preclinical  Studies

   7.1   Prerequisite  before  ConducƟng  Preclinical  Studies

   The  applicant  has  to  comply  with  the  RCGM  requirements  like  demonstraƟon  of  
consistency  of  the  process  and  product,  product  characterizaƟon  and  product  
specificaƟons.  The  applicant  should  submit  the  data  generated  along  with  the  
following   basic   clinical   informaƟon   and   preclinical   study   protocols   to   RCGM  
for  obtaining  permission.   The   toxicology   studies   should  be   iniƟated  aŌer   the  
approval   of   RCGM.   The   basic   informaƟon   about   the   reference   biologic   and  
similar  biologic  may  include  the  following:

   Basic  informaƟon  about  the  reference  biologic  

   •   InformaƟon   about   the   drug,   route   of   administraƟon,   absorpƟon   and  
eliminaƟon  rate,  therapeuƟc  index,  dose,  vehicle,  mode  of  administraƟon,  
dose  response  etc.  

   •   Bioequivalence  range,  if  available.

   •   Tissue-‐specific  localizaƟon  ,  if  available.

   •   Available  toxicity  data  on  reference  biologic.

   •   Mode  of  acƟon.  
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   Basic  informaƟon  about  the  similar  biologic  

   •   Known  /  proposed  clinical  use  

   •   Target    populaƟon  (Age,  sex,  pregnancy,  lactaƟng,  children  etc.)

   •   Dosage  (frequency  and  intervals)  –units

   •   Route  /  alternate  routes  of  administraƟon

   •   Final  formulaƟon  +  adjuvants,  addiƟves  etc.  -‐  Toxicology  data  of  adjuvants

   •   Diluents  

   •   PresentaƟon  e.g.  pre  filled  syringe  

      The   applicaƟon   to   RCGM   should   be   accompanied   by   approval   by   the  
InsƟtuƟonal   Biosafety   CommiƩee   (IBSC)   of   the   applicant   (copy   of   the  
minutes   should   be   submiƩed),   and   approval   of   InsƟtuƟonal   Animal  
Ethics  CommiƩee  (IAEC),  if  available.  The  applicant  should  also  provide  
details  of  the  proposed  site  for  conduct  of  toxicity  tesƟng  and  personnel  
to   be   involved   e.g.   study   director,   principal   invesƟgator,   pathologist,  
other   InvesƟgators   and   quality   assurance   officer   at   the   site.   Status   of  
GLP  cerƟficaƟon  of  proposed  facility  should  also  be  provided.  

   7.2   Preclinical  Studies  (Pharmacodynamic  and  Toxicology  Studies)

   The  preclinical  studies  should  be  conducted  prior  to  the  iniƟaƟon  of  any  clinical  
studies.  These  preclinical  studies  should  be  comparaƟve  in  nature  and  designed  
to  detect  differences  if  any,  between  the  similar  biologic  and  reference  biologic.  
The  preclinical  study  design  may  vary  depending  upon  the  clinical  parameters  
such   as   therapeuƟc   index,   the   type   and   number   of   indicaƟons   applied.  
The   approach   adopted   should   be   fully   jusƟfied   in   the   preclinical   overview.  
Preclinical    studies    should    be    conducted    with    the    final    formulaƟon    of    the  
similar  biologic    intended    for    clinical    use  and  for  the  reference  biologic  unless  
otherwise   jusƟfied.  The  dosage  form,  strength  and  route  of  administraƟon  of  
the  similar  biologic  should  be  the  same  as  that  of  the  reference  biologic  and  in  
case  of  any  differences  in  these  parameters,  it  should  be  jusƟfied.

   The  following  studies  are  required  for  preclinical  evaluaƟon:  
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   7.2.1   Pharmacodynamic  Studies

   i.   In vitro   studies:   Comparability   of   test   and   reference   biologic   should   be  
established by in vitro  cell  based  bioassay  (e.g.  cell  proliferaƟon  assays  or  
receptor  binding  assays).

   ii.   In vivo  studies:  In vivo  evaluaƟon  of  biological/  pharmacodynamic  acƟvity  
may  be  dispensable   if   in vitro   assays  are  available,  which  are  known   to  
reliably   reflect   the   clinically   relevant   pharmacodynamic   acƟvity   of   the  
reference  biologic.   In   cases  where   the   in-vitro   assays  do  not   reflect   the  
pharmacodynamics,  In vivo  studies  should  be  performed.

   7.2.2   Toxicological  Studies

   In  case  of   in vivo   toxicity   studies,  at   least  one   repeat  dose   toxicity   study   in  a  
relevant  species  is  required  to  be  conducted.  The  duraƟon  of  the  study  would  
be  generally  not  less  than  28  days  with  14  days  recovery  period.  However  the  
duraƟon  may  vary  depending  on  the  dosage  and  other  parameters  on  case  by  
case  basis.

   Regarding   the   animal   models   to   be   used,   the   applicant   should   provide   the  
scienƟfic   jusƟficaƟon   for   the   choice   of   animal   model(s)   based   on   the   data  
available   in  scienƟfic   literature.  However   if   the  relevant  animal  species   is  not  
available  and  has  been  appropriately   jusƟfied,  the  toxicity  studies  need  to  be  
undertaken  in  two  species  i.e.  one  rodent  and  other  non  rodent  species,  as  per  
the  requirements  of  Schedule  Y12    with  due  permission  from  the  RCGM.

   Regarding  the  route  of  administraƟon,  in  cases  when  the  relevant  animal  model  
is   used,   the   route   of   administraƟon   would   include   only   the   intended   route,  
whereas  in  all  other  cases,  Schedule  Y  should  be  followed.  

   The  dose  should  be  calculated  based  on  the  therapeuƟc  dose  of  the  reference  
biologic.  If  required  a  pilot  dose  response  study  should  be  conducted  prior  to  
iniƟaƟng   the   toxicity   studies.  Generally   there  would  be   three   levels   of   doses  
(viz.  low,  medium  and  high)  used  in  the  animal  toxicology  studies  corresponding  
to  1X,  2X  and  5X  of  human  equivalent  dose  or  higher  test  dose  for  repeat  dose  
toxicity   studies.   Any   difference   in   the   levels   of   doses   should   be   jusƟfied   and  

12Schedule  Y:  Requirements  and  Guidelines  for  Permission  to  Import  and  /  or  Manufacture  of  New  Drugs  for  Sale  or  to  
Undertake  Clinical  Trials  noƟfied  as  per  G.S.R.  32(E),  dt.  20.01.2005  under  the  Drugs  and  CosmeƟcs  Rules,  1945
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approved  prior   to   the   studies.   Regarding   the   schedule   of   administraƟon,   the  
therapeuƟc  schedules  may  be  used  as  the  basis.

   Depending  on  the  route  of  administraƟon,  local  tolerance  should  be  evaluated.  
If   feasible,   this   evaluaƟon  may   be   performed   as   a   part   of   above  menƟoned  
repeat  dose  toxicity  study.  

   Accordingly   the   study   groups   of   animals   in   repeat   dose   toxicity   tesƟng   will 
consist  of  :  

   i.   Historical  Control  (OpƟonal)  

   ii.   Vehicle  Control  

   iii.   Vehicle  Control  for    recovery  group  

   iv.   FormulaƟon  without  protein  (for  vaccines)  if  mulƟple  adjuvants  -‐  each  to  
be checked independently 

   v.   1X  similar  biologic  for  study  duraƟon  (  lowest  dose)  

   vi.   1X  Reference  biologic  for  study  duraƟon  

   vii.  2X  Medium  dose  similar  biologic  

   viii.    5X  High  dose  similar  biologic

   ix.   Similar   biologic   with   a   recovery   group   going   beyond   the   end   of   study  
period  for  7  to  14  days

   The  protocols  and  the  study  reports  should  provide  complete  details  of  various  
steps  in  the  toxicity  tesƟng  as  indicated  below:  

   •   Procedures  prior  to  euthanasia  e.g.  blood  drawing,  body  weight,  etc.  

   •   Events  immediately  aŌer  euthanasia,  necropsy,  gross  –  descripƟon,  organ  
weights  and  organs  sampled  for  histopathology.  

   •   Biochemical   parameters   –   Equipment   and   methods   used   -‐   units   of  
measurement  and  expression.  

   •   Haematology  procedures  and  parameters  –  method  to  be  used  (automated  
or  manual).  

   •   StaƟsƟcal  methods  used.  

   •   Bone  marrow  either  examined  as  an  aspirate  /smear  or  on  histopathology  
secƟon.  
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   In   case   of   histopathological   observaƟons,   the   applicants   should   consider   the  
following  points:  

   •   Every  observaƟon  considered  as  deviaƟon  from  described  normal  histology  
needs  to  be  documented  and  the  incidence  of  each  of  these  in  the  different  
groups should be denoted 

   •   Whether   such   a   feature   is   significant   or   not   can   be   decided   on   review  
of   staƟsƟcal   significance   or   dose   response   or   if   it   is   within   or   outside  
the   normal   range   of   values   in   case   of   biochemical   and   haematological  
observaƟons.  

   •   If  all  organs  from  all  animals  were  not  examined  e.g.  in  5  animals  only  4  
livers  were  examined,  the  reason  for  the  1  liver  not  being  examined  should  
be  documented.  

   •   In  case  of  premature  death  or  morbidity  the  proposed  course  of  acƟon  is  
to  be  included  in  the  protocol.  

   Other   toxicity   studies,   including   safety   pharmacology,   reproducƟve   toxicity,  
mutagenicity   and   carcinogenicity   studies   are   not   generally   required   for  
evaluaƟon  of  a  similar  biologic  unless  warranted  by  the  results  from  the  repeat  
dose  toxicological  studies.

   The   final   report   of   the   study   should   reflect   all   the   aspects   approved   in   the  
protocol  and  the  following  addiƟonal  secƟons/documents:  

   •   RCGM  approval  of  protocol  and  test  center  

   •   IBSC  approval  of  report  

   •   IAEC  approval  for  animal  use  and  for  the  procedures  

   •   QA  statement  

   •   Signatures  of  study  director  and  all  invesƟgators  who  were  involved  in  the  
study 

   •   All  quality  analyƟcal  reports  on  the  test  material  and  vehicle  

   •   Animal  feed  and  animal  health  cerƟficaƟons  
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   •   Protocol  deviaƟons  if  any    

   •   Discussion  on  the  results  

   •   Individual  animal  data,  summary  data  and  any  other  data   like  computer  
analysis outputs etc 

   •   Conclusion  

   7.3   Immune  Responses  in  Animals  

   AnƟbody  response  to  the  similar  biologic  should  be  compared  to  that  generated  
by   the   reference   biologic   in   suitable   animal  model.   The   test   serum   samples  
should  be  tested  for  reacƟon  to  host  cell  proteins.  

   For  evaluaƟng  immune  toxicity  of  the  similar  biologic  under  study,  the  results  of  
local  tolerance  (part  of  repeat  dose  or  stand  alone  test)  should  be  analyzed  with  
the  observaƟons  regarding  immunogenicity  in  sub-‐chronic  study.  Therefore,  the  
immunogenicity   tesƟng   should  be   included  as  part  of   the   sub-‐chronic   repeat  
dose  study  while  developing  the  protocols.  

   The  other  parameters  for  evaluaƟng  immune  toxicity  include  immune  complexes  
in   targeted   Ɵssues   may   be   considered   while   evaluaƟng   histopathology  
observaƟons,  etc.

   AŌer  compleƟon  of  preclinical  studies  the  reports  are  submiƩed  to  RCGM  for  
review  and  consideraƟon.

   Based   on   the   successful   evaluaƟon   of   preclinical   study   reports   including  
demonstraƟon   of   consistency   of   the   process   and   product,   product  
characterizaƟon,   product   specificaƟons   and   similarity   to   reference   biologic,  
RCGM    will  recommend  the  applicant    to  approach  DCG(I)  to  conduct  appropriate  
phase  of  clinical  trial  as  per  the  CDSCO  requirements.  

8.   Data  Requirements  for  Clinical  Trial  ApplicaƟon
   Besides  the  informaƟon  submiƩed  in  the  preclinical  applicaƟon,  the  applicant  

has  to  submit  applicaƟon  for  conduct  of  clinical  trial  as  per  the  CDSCO  guidance  
for  industry,  2008.  The  quality  data  submiƩed  should  establish  comparability  of  
similar  biologic  manufactured  at  clinical  scale  against  reference  biologic.

Madhu Kode
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   8.1   PharmacokineƟc  Studies

   ComparaƟve   pharmacokineƟc   (PK)   studies   should   be   performed   in   healthy  
volunteers   or   paƟents   to   demonstrate   the   similariƟes   in   pharmacokineƟc  
characterisƟcs  between  similar  biologic      and  reference  biologic  on  case  to  case  
basis.

   The  design  of  comparaƟve  pharmacokineƟc  studies  should  take  the  following  
factors  into  consideraƟon.

   •   Half  life  

   •   Linearity  of  PK  parameters

   •   Endogenous   levels  and  diurnal  variaƟons  of  similar  biologic  under  study  
(where  applicable)

   •   CondiƟons  and  diseases  to  be  treated

   •   Route(s)  of  administraƟon,  and

   •   IndicaƟons

   Appropriate  design  consideraƟons  can  be  combined  into  single  dose  or  mulƟple  
dose  studies  with  adequate  jusƟficaƟon.  These  design  consideraƟons  include:

   •   Single  dose,  comparaƟve,  PK  studies

   •   Parallel  arm  or

   •   Cross  over

   •   MulƟple  dose,  comparaƟve  parallel  arm  steady  state  PK  studies

   8.1.1   Single  Dose  ComparaƟve  PK  Studies

   Dosage  in  the  PK  study  should  be  within  the  therapeuƟc  dose  range  of  reference  
biologic.  Appropriate  raƟonale  for  dose  selecƟon  should  be  provided.  The  route  
of  administraƟon  should  be  the  one  where  the  sensiƟvity  to  detect  differences  is  
the  largest.  Sample  size  should  have  staƟsƟcal  raƟonale  (i.e.  staƟsƟcally  jusƟfied)  
and  comparability  limits  should  be  defined  and  jusƟfied  prior  to  conducƟng  the  
study.
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   The   analyƟcal   method   should   be   validated   to   have   saƟsfactory   specificity,  
sensiƟvity  and  a  range  of  qualificaƟon  with  adequate  accuracy  and  precision.  
It   should   have   capability   to   detect   and   follow   the  Ɵme   course   of   the   similar  
biologic   (the   parent   molecule   and   /   or   degradaƟon   products)   in   a   complex  
biological  matrix  that  contains  many  other  proteins.

   Differences   in   eliminaƟon   kineƟcs   between   similar   biologic   and   reference 

biologic  e.g.  clearance  and  eliminaƟon  half   life  should  be  explored.  Similarity  
in   terms   of   absorpƟon   /   bioavailability   should   not   be   the   only   parameters 

of  interest.

   A  parallel  arm  design  is  more  appropriate  for  biologics  with  a  long  half   life  or  
for  proteins  for  which  formaƟon  of  anƟbodies  is  likely  or  if  study  is  being  done  
in  paƟents.  In  case  of  short  half  life,  cross  over  design  may  be  considered  with  a  
scienƟfic  jusƟficaƟon.

   8.1.2   MulƟple  Dose  ComparaƟve  PK  Studies

   MulƟple-‐dose,  comparaƟve,  parallel  arm  steady  state  PK  studies  are  required  
for  a  similar  biologic  that  is  used  in  a  mulƟple  dose  regimen,  where  markedly  
higher  or  lower  concentraƟons  are  expected  at  steady  state  than  that  expected  
from   single   dose   data   PK   measurements,   and   where   Ɵme-‐dependence   and  
dose-‐dependence  of  PK  parameters  cannot  be  ruled  out.

   In  case  mulƟ-‐dose  comparaƟve  PK  studies  are  not  done  adequate  jusƟficaƟon  
should  be  provided.

   8.2   Pharmacodynamic  Studies

   As  for  the  PK  studies  in  the  similar  biologic  clinical  development  program,  the  
pharmacodynamic  (PD)  studies  should  also  be  comparaƟve  in  nature.

   ComparaƟve,  parallel  arm  or  cross-‐over,  PD  study  in  most  relevant  populaƟon  
(paƟents  or  healthy  volunteers)   is  required  for  detecƟng  differences  between  
reference   biologic   and   similar   biologic.   If   PD   marker   is   available   in   healthy  
volunteers,  PD  in  healthy  volunteers  can  be  done.

   ComparaƟve   PD   studies   are   recommended   when   the   PD   properƟes   of   the  
reference  biologic  are  well  characterized  with  at  least  one  PD  marker  being  linked  
to  the  efficacy  of  the  molecule.  The  relaƟonship  between  dose  /  exposure,  the  
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relevant  PD  marker(s)  and  response  /  efficacy  of  the  reference  biologic  should  
be  well  established  and  used  to   jusƟfy  the  design.  The  acceptance  ranges  for  
the   demonstraƟon   of   similarity   in   PD   parameters   should   be   predefined   and  
appropriately  jusƟfied.

   The   parameters   invesƟgated   in   PD   studies   should   be   clinically   relevant   and 

surrogate   markers   should   be   clinically   validated.   PD   studies   may   be 

combined   with   PK   studies,   in   which   case   the   PK/PD   relaƟonship   should   be  
characterized.

   PD  study  can  also  be  a  part  of  Phase  III  clinical  trials  wherever  applicable.

   8.3   Confirmatory  Safety  and  Efficacy  Study

   InformaƟon   to   establish   comparaƟve   safety   and   efficacy   in   relevant   paƟent  
populaƟon  is  mandatory  for  all  similar  biologics.

   ComparaƟve   clinical   trials   are   criƟcal   to   demonstrate   the   similarity   in   safety  
and  efficacy  profiles  between  the  similar  biologic  and  reference  biologic  with  
few   excepƟons   (e.g.   recombinant   human   soluble   insulin   products   for   which  
only   comparaƟve   clinical   safety   study   is   required).   The   design   of   the   studies  
and   the   clinical   comparability  margins   of   the   primary   efficacy   endpoints   are  
important  and  should  be  given  careful  consideraƟon  and  should  be  jusƟfied  on  
clinical  grounds.  In  line  with  the  principle  of  similarity,  equivalence  trials  with  
equivalence   designs   (requiring   lower   and   upper   comparability   margins)   are  
preferred.  If  non-‐inferiority  trials  are  required  they  must  be  clearly  jusƟfied  and  
applicants  are  advised  to  consult  with  CDSCO  prior  to  study  iniƟaƟon.  Sample  
sizes  should  have  staƟsƟcal  raƟonale  and  comparability  limits  should  be  defined  
and  jusƟfied  prior  to  conducƟng  the  study.

   The   nature,   severity   and   frequency   of   adverse   events   should   be   compared  
between   the   similar   biologic   and   reference   biologic   and   should   be   based   on  
safety  data  from  a  sufficient  number  of  paƟents  treated  for  an  acceptable  period  
of  Ɵme.  Efforts  should  be  made  to  ensure  that  comparaƟve  clinical  studies  have  
a  sufficient  number  of  paƟents  treated  for  acceptable  period  of  Ɵme  in  order  to  
allow  detecƟon  of  significant  differences  in  safety  between  similar  biologic  and  
reference  biologic.
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   One   or   more   adequately   powered,   randomized,   parallel   group,   blinded  
confirmatory   clinical   safety   and   efficacy   trials   are   desirable   based   on   the  
comparability  established  during  preclinical  and  PK  /  PD  studies.  More  than  one  
safety  and  efficacy  study  may  be  required  and  the  similar  biologic  will  be  treated  
as  a  “stand-‐alone  product”  if  the  similar  biologic  is  not  comparable  to  reference  
biologic  in  all  preclinical  evaluaƟons  conducted  and  /or  the  PK/PD  studies  have  
not  demonstrated  comparability.

   The  confirmatory  clinical  safety  and  efficacy  study  can  be  waived  if  all  the  below  
menƟoned  condiƟons  are  met:

   i.   Structural  and  funcƟonal  comparability  of  similar  biologic  and  reference  
biologic   can   be   characterized   to   a   high   degree   of   confidence   by  
physicochemical and in vitro techniques

 ii.   The  similar  biologic   is   comparable   to   reference  biologic   in  all  preclinical  
evaluaƟons  conducted

   iii.   PK   /   PD   study   has   demonstrated   comparability   and   has   preferenƟally  
been  done   in  an   in-‐paƟent   seƫng  with   safety  measurement      (including  
immunogenicity)  for  adequate  period  jusƟfied  by  the  applicant  and  efficacy  
measurements

   iv.   A   comprehensive   post-‐markeƟng   risk   management   plan   has   been  
presented  that  will  gather  addiƟonal  safety  data  with  a  specific  emphasis  
on gathering immunogenicity data

   The  confirmatory  clinical  safety  and  efficacy  study  cannot  be  waived  if  there  is  
no  reliable  and  validated  PD  marker.

   8.4   Safety  and  Immunogenicity  Data

 Both   pre-‐approval   and   post-‐approval   assessment   of   safety   is   desired   to   be  
conducted  for  similar  biologic.

   Regarding  pre-‐approval  safety  assessment,  comparaƟve  pre-‐approval  safety  data  
including  the  immunogenicity  data  is  required  for  all  similar  biologics  including  
those  for  which  confirmatory  clinical  trials  have  been  waived.  This  pre-‐approval  
safety  data   is   primarily   intended   to  provide   assurance  of   the   absence  of   any  
unexpected  safety  concerns.
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   ComparaƟve  safety  data  based  on  adequate  paƟent  exposure   (both  numbers  
and   Ɵme)   must,   in   conjuncƟon   with   the   published   data   on   the   reference  
biologic  provide  assurance  of  absence  of  any  unexpected  safety  concerns  and  in  
conjuncƟon  with  the  proposed  non-‐comparaƟve  post-‐markeƟng  study  provide  
a  comprehensive  approach  to  the  evaluaƟon  of  safety  of  the  similar  biologic.

   Post  approval  safety  data  requirements  are  elaborated  in  secƟon  10.3.  

   8.5   Extrapolation  of  Efficacy  and  Safety  Data  to  Other 
   Indications

   ExtrapolaƟon  of   the  safety  and  efficacy  data  of  a  parƟcular  clinical   indicaƟon  
(for  which  clinical  studies  has  been  done)  of  a  similar  biologic  to  other  clinical  
indicaƟons  may  be  possible  if  following  condiƟons  are  met:

   •   Similarity  with  respect  to  quality  has  been  proven  to  reference  biologic

   •   Similarity   with   respect   to   preclinical   assessment   has   been   proven   to  
reference  biologic

   •   Clinical  safety  and  efficacy  is  proven  in  one  indicaƟon

   •   Mechanism  of  acƟon  is  same  for  other  clinical  indicaƟons

   •   Involved  receptor(s)  are  same  for  other  clinical  indicaƟons

   New   indicaƟon   not   menƟoned   by   innovator   will   be   covered   by   a   separate  
applicaƟon.

9.   Data  Requirements  for  Market  AuthorizaƟon  ApplicaƟon
   The   applicant   should   submit   applicaƟon   for   market   authorizaƟon   as   per  

CDSCO   guidance   document   for   industry,   2008   .   For   cases  where   commercial  
manufacturing  is  performed  either  at  a  different  scale  and/or  with  a  different  
process   as   compared   to   that   used   for   manufacturing   phase   III   clinical   trial  
batches,  then  informaƟon  on  comparability  of  quality  needs  to  be  addiƟonally  
submiƩed   with   appropriate   jusƟficaƟon   and   will   be   dealt   with   on   a   case   to 

case  basis.
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10.   Post-‐Market  Data  for  Similar  Biologics
 Though similar biologics are not new drug products and their risk will be similar 

to   reference  biologic;  however  as  similar  biologics  are  authorized  based  on  a  
reduced  preclinical  and  clinical  data  package,  it  is  important  to  submit  the  Risk  
Management  Plan  to  monitor  and  detect  both  known  inherent  safety  concerns  
and  potenƟal  unknown  safety  signals  that  may  arise  from  the  similar  biologics.  
The   reference   biologic   shall   be   maintained   throughout   the   life   cycle   of   the  
product.  

   The  risk  management  plan  should  consist  of  the  following:

   10.1   Pharmacovigilance  Plan

   The  clinical  studies  done  on  similar  biologics  prior  to  market  authorizaƟon  are  
limited  in  nature  so  the  rare  adverse  events  are  unlikely  to  be  encountered.  Hence  
a  comprehensive  pharmacovigilance  plan  should  be  prepared  by  manufacturer  
to  further  evaluate  the  clinical  safety  in  all  the  approved  indicaƟons  in  the  post-‐
markeƟng  phase.  The  pharmacovigilance  plan  should  include  the  submission  of  
periodic  safety  update  reports  (PSURs).  The  PSURs  shall  be  submiƩed  every  six  
months  for  the  first  two  years  aŌer  approval  of  the  similar  biologic  is  granted  
to   the   applicant.   For   subsequent   two   years   the  PSURs  need   to  be   submiƩed  
annually  to  DCGI  office  as  per  the  Schedule  Y.  

   10.2   Adverse  Drug  ReacƟon  (ADR)  ReporƟng

   All  cases   involving  serious  unexpected  adverse  reacƟons  must  be  reported  to  
the  licensing  authority  within  15  days  of  iniƟal  receipt  of  the  informaƟon  by  the  
applicant  as  per  Schedule  Y.

   10.3   Post  MarkeƟng    Studies  (PMS)

   The  clinical  studies  done  on  similar  biologics  prior  to  market  authorizaƟon  are  
limited  in  nature  so  post  markeƟng  studies  should  be  conducted  and  the  reports  
be  submiƩed  to  DCGI.  The  plan  of  post  market  studies  should  be  captured   in  
Pharmacovigilance  plan  and  update  on  the  studies  should  be  submiƩed  to  the  
CDSCO.



24      

Guidelines on Similar Biologics: Regulatory Requirements for Marketing Authorization in India

 Regarding   post-‐markeƟng   safety   and   immunogenicity   study   at   least   one  
non-‐comparaƟve   post-‐markeƟng   clinical   study   with   focus   on   safety   and  
immunogenicity  (on  case  by  case  basis)  should  be  performed.  This  study  must  
be  designed   to   confirm   that   the   similar   biologic  does  not  have  any   concerns  
with   regards   to   the   therapeuƟc   consequences   of   unwanted   immunogenicity.  
If   immunogenicity   is  evaluated  in  clinical  studies,   it   is  not  mandatory  to  carry  
out   addiƟonal         non-‐comparaƟve   immunogenicity   studies   in   post   markeƟng  
studies.

   The   immunogenicity   of   the   similar   biologic   should   be   evaluated   using  
appropriately   designed   studies   with   state-‐of-‐the-‐art   methods,   taking   into  
consideraƟon  the  potenƟal  impact  on  both  safety  and  efficacy.

   RaƟonale   on   the   strategy   for   tesƟng   immunogenicity   should   be   provided. 
Assay   methods   should   be   validated   and   should   be   able   to   characterize 

anƟbody  content  (concentraƟon  or  Ɵter)  as  well  as  the  type  of  anƟbodies  formed.  
Of  most  concern  are  those  anƟbodies  that  have  potenƟally  serious  impact  on  
safety   and  efficacy,   such  as  neutralizing   anƟbodies   and  anƟbodies  with   cross  
reacƟvity.   When   neutralizing   anƟbodies   are   detected   in   paƟents   in   clinical  
studies   (either   pre-‐approval   clinical   studies   or   post-‐approval   clinical   studies),  
the   impact  of   the  anƟbodies  on  the  PK/PD  parameters  of   the  similar  biologic  
should  be  analyzed,  where   the  data   is   available.   Furthermore  an  assessment  
of   the   impact   of   the   neutralizing   anƟbodies   and   cross-‐reacƟng   anƟbodies   (if  
applicable)  on  the  overall  safety  and  efficacy  of  the  similar  biologic  should  be  
conducted.
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11.   ApplicaƟon  Forms  
   Various  applicaƟon  forms  for  submiƫng  request  to  regulatory  agencies  are  as  

under:

Stage Agency
involved

ApplicaƟon   Approval

Manufacturing  License  for  test,  
analysis  and  examinaƟon

State  FDA  /  
CDSCO

Form  30 Form  29

Preclinical studies permission RCGM Form  C3 Form  C4

Submission  of  Preclinical  study  
report

RCGM Form  C5 Form  C6

Clinical Trial CDSCO Form  44 Permission  leƩer

Manufacturing  and  MarkeƟng  
permission

CDSCO Form  44 Form  45/46  
(Finished  product)

Form  46A  (Bulk  product)

Manufacturing  License State  FDA/  
CDSCO

Form  27  D Form  28  D

RegistraƟon  and  Import  License CDSCO Form  40/
Form  8

Form  41/Form  10

The  applicant  should  comply  with  the  established  pharmacopoeia  requirements  while  tesƟng  the  excipients  
and  as  well  as  biological  product  for  which  monograph  is  available  in  Indian  Pharmacopoeia.

12.   Archiving  of  Data  
   The  applicant  should  archive  all   the  data  upto  clinical  evaluaƟon  for  a  period  

of  at  least  five  years  aŌer  markeƟng  approval  by  competent  authority  in  India.  
The  site  of  archiving  should  be  indicated  in  the  study  protocols  and  reports.  The  
material  that  needs  to  be  archived  should  also  be  menƟoned.  These  may  include  
test   substance,   vehicle,   plasma   /   serum,   Ɵssues,   paraffin   blocks,  microscope  
slides,   documents,   electronic   material   etc   and   the   individual   duraƟons   (e.g.  
test   material   unƟl   date   of   expiry).   The   designated   authority,   which   will   be  
responsible   for  archiving  and  can  be  approached   for   inspecƟon  or   retrieval   if  
required,  should  be  indicated  in  the  study  report  by  the  applicant.  
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13.   Glossary
   The  definiƟons  given  below  apply  to  the  terms  used  in  this  guideline.  They  may  

have  different  meanings  in  other  contexts.

   a.   Comparability  exercise:  Comparison  of  a  similar  biologic  with  a    reference  
biologic    with  the  goal  to  establish  similarity  in  safety,  efficacy  and  quality.

   b.   Drug:  Drug  includes  (as  defined  in  Drugs  and  CosmeƟcs  Act,  1940).  

   (i)     all  medicines  for  internal  or  external  use  of  human  beings  or  animals  
and   all   substances   intended   to   be   used   for   or   in   the   diagnosis,  
treatment,   miƟgaƟon   or   prevenƟon   of   any   disease   or   disorder   in  
human  beings  or  animals,   including  preparaƟons  applied  on  human  
body  for  the  purpose  of  repelling  insects  like  mosquitoes;  

   (ii)    such  substances  (other  than  food)  intended  to  affect  the  structure  or  
any  funcƟon  of  human  body  or  intended  to  be  used  for  the  destrucƟon  
of  (vermin)  or  insects  which  cause  disease  in  human  beings  or  animals,  
as  may  be  specified  from  Ɵme  to  Ɵme  by  the  Central  Government  by  
noƟficaƟon  in  the  Official  GazeƩe;  

   (iii)    all   substances   intended   for   use   as   components   of   a   drug   including  
empty  gelaƟne  capsules;  and  

   (iv)    such   devices   intended   for   internal   or   external   use   in   the   diagnosis,  
treatment,  miƟgaƟon  or  prevenƟon  of  disease  or  disorder  in  human  
beings  or  animals,  as  may  be  specified  from  Ɵme  to  Ɵme  by  the  Central  
Government  by  noƟficaƟon  in  the  Official  GazeƩe,  aŌer  consultaƟon  
with  the  Board.  

   c.   Drug  substance

   The   acƟve   pharmaceuƟcal   ingredient   and   associated  molecules   that  may   be  
subsequently  formulated,  with  excipients,  to  produce  the  drug  product.  It  may  
be  composed  of  the  desired  product,  product-‐related  substances,  and  product-‐  
and  process-‐related  impuriƟes.  It  may  also  contain  other  components  such  as  
buffers.
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   d.   Drug  product

   A   pharmaceuƟcal   product   type   that   contains   a   drug   substance,   generally   in  
associaƟon  with  excipients.

   e.   Equivalent

   Similar   or   virtually   idenƟcal   in   the   parameter   of   interest.   Equivalent   efficacy  
of   two  medicinal  products  means  they  have  similar   (no  beƩer  and  no  worse)  
efficacy  and  any  observed  differences  are  of  no  clinical  relevance.

   f.   GeneƟc  engineering  

   The  technique  by  which  heritable  material,  which  does  not  usually  occur  or  will  
not  occur  naturally   in   the  organism  or   cell   concerned,  generated  outside   the  
organism  or  the  cell  is  inserted  into  said  cell  or  organism.  It  shall  also  mean  the  
formaƟon  of  new  combinaƟons  of  geneƟc  material  by   incorporaƟon  of  a   cell  
into  a  host  cell,  where  they  occur  naturally  (self  cloning)  as  well  as  modificaƟon  
of  an  organism  or   in  a   cell   by  deleƟon  and   removal  of  parts  of   the  heritable  
material  (Rules,  1989).  

   g.   Head-‐to-‐head  comparison

   Direct  comparison  of  the  properƟes  of  the  similar  biologic  with  the  reference  
biologic  in  the  same  study.

   h.   Immunogenicity

   The   ability   of   a   substance   to   trigger   an   immune   response   or   reacƟon   (e.g.,  
development   of   specific   anƟbodies,   T   cell   response,   allergic   or   anaphylacƟc  
reacƟon).

   i.   Impurity

   Any  component  present  in  the  drug  substance  or  drug  product  that  is  not  the  
desired   product,   a   product-‐related   substance,   or   excipient   including   buffer  
components.  It  may  be  either  process-‐  or  product-‐related.
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   j.   Manufacture  

   “Manufacture”  in  relaƟon  to  any  drug  includes  any  process  or  part  of  a  process  
for  producing,  altering,  ornamenƟng,  finishing,  packing,  labelling,  breaking  up  
or  otherwise  treaƟng  or  adopƟng  any  drug  with  a  view  to  its  sale  or  distribuƟon  
but  does  not  include  the  compounding  or  dispensing  in  the  ordinary  course  of  
retail  business;  and  “to  manufacture”  shall  be  construed  accordingly.

   k.   Non-‐inferior

   Not  inferior  to  a  comparator  in  the  parameter  studied.  A  non-‐inferiority  clinical  
trial   is  one  which  has   the  primary  objecƟve  of   showing   that   the   response   to  
the   invesƟgaƟonal  product   is  not   clinically   inferior   to  a   comparator  by  a  pre-‐
specified  margin.

   l.   Innovator    product

   A  medicine  which  has  been  licensed  by  the  naƟonal  regulatory  authoriƟes  on  
the  basis  of  a   full   registraƟon  dossier;   i.e.,   the  approved   indicaƟon(s)   for  use  
were  granted  on  the  basis  of  full  safety,  efficacy  and  quality  data.

   m.   Pharmacovigilance

   The  science  and  acƟviƟes  relaƟng  to  the  detecƟon,  assessment,  understanding  
and  prevenƟon  of  adverse  effects  or  any  other  drug  related  problems.

   n.   Reference  Biologic

   A   reference  biologic   is  used  as   the  comparator   for  head-‐to-‐head  comparability  
studies  with   the   similar   biologic   in  order   to   show   similarity   in   terms  of   safety,  
efficacy   and   quality.   Only   a   product   that   was   licensed   on   the   basis   of   a   full  
registraƟon  dossier  can  serve  as  reference  biologic.  

   o.   Similar

   Absence  of  a  relevant  difference  in  the  parameter  of  interest.
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   p.   Similar  biologic

   A   biological   product/   drug   produced   by   geneƟc   engineering   techniques   and  
claimed   to   be   “similar”   in   terms   of   safety,   efficacy   and   quality   to   a   reference  
biologic,  which  has  been  granted  a  markeƟng  authorizaƟon  in  India  by  DCGI    on  
the  basis  of  a  complete  dossier,  and  with  a  history  of  safe  use  in  India.  

   The   products,  where   the   reference   biologic   is   not   authorized   in   India   shall   be  
considered  on  a  case  by  case  basis  if  such  products  have  been  granted  markeƟng  
approval   in  countries  with  well  established  regulatory  systems  such  as  US  FDA,  
EMA  etc.  and  have  been  in  wider  use  for  a  minimum  of  four  years.  

   Such  products  are  also  referred  as  biosimilars,   similar  biotherapeuƟc  products,  
subsequent  entry  biologics  or  follow  on  biologics  in  various  countries.  
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Annexure  1
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Nucleic  acid  based  recombinant  
products  -‐  Physicochemical

Sequence  (To  prove  if  the  sequence  
same  as  reference  biologic).

RestricƟon  map  for  >1000  bp  (To  
check  if  secondary  structure  is  
same  as  reference  biologic).

Purity  on  HPLC  (To  check  if  any 

impuriƟes  are  there).

Gel  electrophoresis  (agarose/  
acylamide/  urea  page)  (To  check  
quality  of  sample).

Southern/  Northern  blot  
(ConfirmaƟon  with  reference  
biologic).

Nucleic  acid  based  recombinant  products  -‐  
Biological

Vector  for  expression  of  recombinant  protein

•   Expression  paƩern  in  actual  target  host  cell    
(To  compare  efficiency  of  expression  of  
similar  biologic    with  reference  biologic  in  
the  target  cell)  .

•   Expression  paƩern  in  closest  animal  
species  upon  administraƟon  (along  with  
vehicle  as  negaƟve  control)  (To  compare  
efficiency  of  expression  of  similar  biologic  
with  reference  biologic  in  the  target  cell  
when  administered  in  whole  animal,  
this  will  evaluate  the  efficiency  of  vector  
locaƟon  and  promoter  acƟvity  in  target  
cell).  

•   KineƟcs  of  expression  during  the  proposed  
therapeuƟc  period  of  protecƟon  (To  
compare  half  life  of  the  similar  biologic  
with  reference  biologic).

•   Efficacy  in  appropriate  disease/  infecƟon  
model in vitro  and/or  in vivo  (To  compare  
therapeuƟc  acƟvity  of  the  similar  biologic  
with  reference  biologic).

2A.   Physicochemical  and  biological  characterizaƟon  of  nucleic  acid  
based  recombinant  products

Annexure  2



36      

Guidelines on Similar Biologics: Regulatory Requirements for Marketing Authorization in India

AbsorpƟon  spectrum  from  190  
to  800  nm  (To  check  similarity  to  
reference  biologic).

CD  spectrum  from  190  to  800  nm  
(To  check  secondary  structural  
changes  if  any  due  to  binding  of  
impuriƟes).

HybridizaƟon  to  the  target  
sequence.  (To  confirm  with  
reference  biologic).

Tm  profile  (To  check  if  any  
impuriƟes  are  present).

EsƟmaƟon  of  RNA  and  DNA  using  
nanodrop  or  reagent.  (To  check  
concentraƟon    and  impurity,  if  any

•   Absence  of  interference  of  marker  
enzyme/anƟbioƟc,  if  any  (To  compare  
therapeuƟc  interference  and  toxicity  due    
to a  marker in the similar biologic with 

that  of    reference  biologic).

Vector  for  expression  of  siRNA/  snRNA  etc.

•   Expression  paƩern  in  actual  target  host  cell    
(To  compare  efficiency  of  expression  of  
similar  biologic    with  reference  biologic  in  
the  target  cell)

•   Expression  paƩern  in  closest  animal  
species  upon  administraƟon  (along  with  
vehicle  as  negaƟve  control)  (To  compare  
efficiency  of  expression  of  similar  biologic  
with  reference  biologic  in  the  target  cell  
when  administered  in  whole  animal,  
this  will  evaluate  the  efficiency  of  vector  
locaƟon  and  promoter  acƟvity  in  target  
cell).  

•   KineƟcs  of  expression  during  the  proposed  
therapeuƟc  period  of  protecƟon  (To  
compare  half  life  of  the  similar  biologic  
with  reference  biologic)

•   Efficacy  in  appropriate  disease/  infecƟon  
model in vitro  and/or  in vivo (To  compare  
therapeuƟc  acƟvity  of  the  similar  biologic  
with  reference  biologic).

•   Absence  of  interference  of  marker  
enzyme/anƟbioƟc  if  any  (To  compare  
therapeuƟc  interference  and  toxicity  due    
to a  marker in the similar biologic with 

that  of    reference  biologic).

Nucleic  acid  based  recombinant  
products  -‐  Physicochemical

Nucleic  acid  based  recombinant  products  -‐  
Physicochemical



37   

Guidelines on Similar Biologics: Regulatory Requirements for Marketing Authorization in India

TherapeuƟc  Proteins  –  
Physicochemical

•   Appearance,  parƟculates,  
pH,  osmolality,  parƟcle  size  
(if  applicable)  (To  check  
homogeneity).

•   MW,  Sequence  and  amino  acid  
composiƟon  (To  check  purity).

•   N  terminal  sequence  (atleast  
20  amino  acid)  (To  check  amino  
acid  sequence  and  structure).

•   GlycosylaƟon,  PhosphorylaƟon,  
AcetylaƟon,  and  MyristoylaƟon,  
if  any  (To  check  if  acƟve/  
inacƟve  form).

•   PEGylaƟon,  esterificaƟon,  
if  applicable  (To  check  if  
modificaƟon  is  appropirate).

•   TrypƟc  map  (1D  and  2D)  (To  
check  if  secondary  structure  is  
conserved).

•   SulĬydryl  groups(s)  and  
disulphide  bridges  (To  check  
if  secondary  structure  is  
conserved).

TherapeuƟc  Proteins  –  Biological

•   Biological  acƟvity  in  actual  target  host  cell    
(To  compare  acƟvity  of  protein  in  similar  
biologic  with  reference  biologic  in  the  
target  cell).  

•   Biological  acƟvity  in  closest  animal  species  
(if  available)  upon  administraƟon  (along  
with  vehicle  as  negaƟve  control)  (To  
compare  acƟvity  of  similar  biologic  with  
reference  biologic  in  the  target  cell  when  
administered  in  whole  animal,  this  will  
evaluate  the  efficiency  of  vector  locaƟon  
and  promoter  acƟvity  in  target  cell).  

•   KineƟcs  of  biological  acƟvity  during  the  
proposed  therapeuƟc  period  of  protecƟon  
(To  compare  half  life  of  the  similar  biologic  
with  reference  biologic).

•   Efficacy  in  appropriate  disease/  infecƟon  
model in vitro  and/or  in vivo  (If  available)  
(To  compare  therapeuƟc  interference  and  
toxicity due  to a  marker in the similar 

biologic  with  that  of    reference  biologic)

2B.   Physicochemical  and  biological  characterizaƟon  of  therapeuƟc  
proteins
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•   Size  and  Purity  on  HPLC  (RP,  SEC,  IEX  )/  
MALDI  (To  check  if  it  is  homogeneous  
and  no  impuriƟes  are  present  ).

•   Isoform  paƩern,  if  any  (To  check  if  
secondary  structure  is  conserved).

•   Gel  electrophoresis  (IEF,  SDS  PAGE  
and  NaƟve  PAGE),  Western  blot  (To  
qualiƟaƟve  check  purity/  naƟvity).

•   AbsorpƟon  spectrum  from  190  to  
800  nm  (molar  absopƟvity)  (To  check  
purity).

•   CD  spectrum  from  190  to  800  nm  
(To  check  if  secondary  structure  is  
conserved)

•   Fluorescence  spectrum  (To  check  if  
any  impuriƟes  such  as  quenchers  are  
present).

•   FTIR  spectrum,  if  applicable 

(To  check  if  any  prostheƟc  group  is  
present).

•   NMR  spectrum,  if  applicable  (To  check  
if  any  prostheƟc  group  is  present).

•   Affinity  to  the  target  receptor  (To  
check  if  required  affinity  to  receptor  is  
conserved).

•   Helix  to  Coil  TransiƟon  profile  (To  
verify  if  the  preparaƟon  is  stable  and  
impuriƟes  or  isofoms  are  affecƟng  the  
stability).  

TherapeuƟc  Proteins  –  
Physicochemical
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TherapeuƟc  Enzymes  –  
Physicochemical

•   Appearance,  parƟculates,  
pH,  osmolality,  parƟcle  size  
(if  applicable)  (To  check  
homogeneity).

•   Sequence  and  amino  acid  
composiƟon  (To  check  purity).

•   GlycosylaƟon,  phosphorylaƟon,  
acetylaƟon  and  myristoylaƟon,  
if  any  (To  check  if  acƟve/  
inacƟve  form).

•   PegylaƟon,  estrificaƟon,  
if  applicable  (To  check  if  
modificaƟon  is  appropriate).

•   TrypƟc  pepƟde  map  (1D  and  
2D)  (To  check  if  secondary  
structure  is  conserved).

•   Size  and  purity  on  HPLC  (RP,  
SEC,  IEX)/  MALDI  (To  check  
if  secondary  structure  is  
conserved).

•   Gel  electrophoresis  (IEF,  
SDS  PAGE  and  NaƟve  PAGE),  
Western  blot  (To  qualitaƟvely  
check  purity/  naƟvity).

•   Enzyme  acƟvity  in  gel  assay  in  
the  presence  of  chromogenic  
substrate  (To  check  acƟvity).

TherapeuƟc  Enzymes  –  Biological

•   Biological  acƟvity  in  actual  target  host  cell  
(To  compare  acƟvity  of  enzyme  in  similar  
biologic  with  reference  biologic  in  the  
target  cell).    

•   Biological  acƟvity  in  closest  animal  species  
upon  administraƟon  (along  with  vehicle  as  
negaƟve  control)  (To  compare    acƟvity  of  
similar  biologic  with  reference  biologic  in  
the target cell when administered in whole 

animal,  this  will  evaluate  the  efficiency  of  
vector  locaƟon  and  promoter  acƟvity  in  
target  cell).  

•   KineƟcs  of  biological  acƟvity  during  the  
proposed  therapeuƟc  period  of  protecƟon  
(To  compare  half  life  of  the  similar  biologic  
with  reference  biologic).

•   Efficacy  in  appropriate  disease/  infecƟon  
model in vitro  and/or  in vivo  (To  compare  
therapeuƟc  interference  and  toxicity  due    
to a  marker in the similar biologic with 

that  of    reference  biologic).

2C.   Physicochemical  and  biological  characterizaƟon  of  therapeuƟc  
enzymes
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•   AbsorpƟon  spectrum  from  190  
to  800  nm  (To  check  purity)

•   CD  spectrum  from  190  to  800  
nm  (To  check  if  secondary  
structure  is  conserved).

•   Helix  to  Coil  TransiƟon  profile  
(To  verify  if  the  preparaƟon  is  
stable  and  impuriƟes  or  isofoms  
are  affecƟng  the  stability).

•   Fluorescence  spectrum  (To  
check  if  any  impuriƟes  such  as  
quenchers  are  present).

•   Km  with  natural  substrate  (To  
check  homogeneity  of  biosim  
interacƟon  with  acƟve  site  
same  as  reference  biologic  with  
reference  to  known  substrates).

•   Ki  with  known  inhibitors  (1/2)  
(To  check  comparability  of  
compiƟƟve  biosim  interacƟon  
with  acƟve  site  same  as  
reference  biologic  with  
reference  to  known  inhibitors).

TherapeuƟc  Enzymes  –  
Physicochemical
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AnƟbodies  –  Physicochemical

•   Sequence  and  amino  acid  
composiƟon  (To  check  purity).

•   TrypƟc  map  (1D  and  2D)  (To  
check  if  secondary  structure  is  
conserved).

•   Light  and  heavy  chain  separaƟon  
(To  check  anƟgenic  recogniƟon  
moƟf).

•   IgG  type  (To  check  specificity  
of  IgG  in  localizaƟon  of  specific  
Ɵssues/  plasma).

•   Purity  on  HPLC  (RP,  SEC,  IEX)/  
MALDI  (To  check  if  preparaƟon  
is  free  of  any  impuriƟes).

•   Gel  electrophoresis  (IEF,  SDS  
PAGE  and  NaƟve  PAGE),  Western  
blot  (To  check  qualitaƟve  purity  
difference).

•   AbsorpƟon  spectrum  from  190  
to  800  nm  (To  check  purity).

AnƟbodies  –  Biological

•   Neutralizing  acƟvity  in  actual  target  
host  cell  (at  least  one  highly  prevalent  
Indian  variant/isolate  should  be  used)  (To  
compare  acƟvity  of  similar  biologic  with  
reference  biologic  in  the  target  cell)  

•   Neutralizing  acƟvity  in  closest  animal  
species  (if  feasible)  upon  administraƟon  
(along  with  vehicle  as  negaƟve  control)  
(at  least  one  highly  prevalent  Indian  
variant/isolate  should  be  used)  (To  
compare    acƟvity  of  similar  biologic  with  
reference  biologic  in  the  target  cell  when  
administered  in  whole  animal,  this  will  
evaluate  the  efficiency  of  vector/  anƟbody  
locaƟon  and  promoter  acƟvity  in  target  
cell).  

•   KineƟcs  of  Neutralizing  acƟvity  during  
the  proposed  therapeuƟc  period  of  
protecƟon  (at  least  one  highly  prevalent  
Indian  variant/  isolate  should  be  used)  (To  
compare  half  life  of  the  similar  biologic  
with  reference  biologic)

•   Efficacy  in  appropriate  disease/  infecƟon  
model in vitro  and/or  in vivo  (If  available)  
(To  compare  therapeuƟc  interference  and  
toxicity due  to a  marker in the similar 

biologic  with  that  of    reference  biologic)

2D.   Physicochemical  and  biological  characterizaƟon  of  anƟbodies
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•   CD  spectrum  from  190  to  800  
nm  (To  check  if  secondary  
structure  is  conserved).

•   Helix  to  Coil  TransiƟon  profiles  
(To  verify  if  the  preparaƟon  is  
stable  and  impuriƟes  or  isofoms  
are  affecƟng  the  stability).

•   Epitopic  mapping  of  the  
anƟbody  binding  to  specific  
and  non-‐specific  epitopes  
with  anƟgenic  variant  isolated  
from  an  Indian  isolates  (To  
check  specificity  profile  of  
similar  biologic  with  reference  
biologic  in  epitope  recogniƟon,    
parƟcularly  in  recogniƟon  of  
Indian  variant  of  a  host  cell  
protein  or  infecƟous  agent  
coded    protein).

•   AnƟ-‐body  diluƟon  factors  in  
neutralizaƟon  (To  check  symbol  
with  reference  biologic  in  the  
neutralizaƟon  strength  of  the  
anƟbody  preparaƟon)

AnƟbodies  -‐  Physicochemical
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