SUMMER 2015 ¢ Volume 14/Issue 2 ¢ ISSN 1538-8786

loPro essm

B .‘*\

¥ | Productzﬁz of Bz"oProcMechnology Network

\ X

-
L P 4
b »-_,'-,-,._-\, LW ,x.. L/ «,‘f.
4 .
LY . . _— r-‘..‘_
¥ rgn”s eﬁ“bevel()pments in BzdPr ceS's Tecbnology I
e 2 5 »" Pt & N, W A Y CX el
. ,\__ S P e % { 2 a i o . N _-‘_. -~ |f
i'-----‘ e A, f! 4 J_ ) - “ ™ ;’_’_‘f [ ' \f", L v
“ . g ‘t , > /“ s - ¢ \' '!‘-\_\" - g J ; X 7 ' |
- _ » el » J \ . F -y - 7 "\ L - §
_I}C j A Aa "N a™ f ‘P'--...’_ e ’--“r, s ). .‘\‘
o - . ~ . i - . - 1 i » - .
[y g "4 _,.{" “~ p——* SEY ?"‘ ’ \..J "f.. -'- 4 = J " I ‘\ y, - -‘-'/f |
% I‘/ (l r . - L u h’ ‘h| 1\!‘ 4 “ “'. -hn.'_:_f“.f \ ,h y ; - b ‘J‘ \
. "'l-./ ) v; '/' \o ~ ‘,_“ ‘\,./r#':;:l‘." [ ’ P A \\ €. .-‘: N
2 - - - \ . ' . pi - "
"\' 3 , - o ."“_,' v i ’\h'\ v e o . "\\"" ._.’FJ
- .1' ‘ F e % _\-_“ ?" . : ’.\" :c ) »
‘ - . 1 o ‘-f ! e ’ { , » 2 :‘.‘ ].-“'g .“ - e \
- < .‘ -) ’/ A :! » 4 "~‘ A '-.-ﬁ "-. ‘\. ‘_:'_ la * d 'J ‘: p 4
- - ¢ ‘ ‘-(.,-."ﬁ} -\ f N\ e X N~ AL ’ wf
\ 4 v s - > Y [YFEON W o x| < o’
I ) § “‘h. e 28 g B DN "-' o ¥y e W 1.
. ) = A A g 4 / ~ .\. \. “ » (i v v“., L - ) .
1 - s - r 7y N / > - ' {. A : > ,.‘.‘ {
o o u_./}'.»'"'\."'.\.{}«-_\ Qb Y :K'\::\ a2
P ; — -}'4‘ - -_r J'/ S 2 ™ ) " \ .-"’ kil \ 3 o . ‘ Yy k,'{
AR ARG AL R LA, S ST
" B Wt - y { ,/' ‘..‘ \ r(—: 4 ! _\-u -.‘\"’ .-r-
w rd i Ny v’ ‘\ t ‘.Jlf’ \. ' ol i rl v ‘} ‘ ) 29 .'n L& ‘.‘ {:
¥ ’- 5 3 (/-r 'a,_d.--.“I _1? ‘—t " 4 / ].:-- “_ N NG v
bl . { Col i \__LJ ..r - 'C-r" :\:.-._. PO V2N ,-“
of - . - ' " ¥ I ] H bt
‘ ,‘ - . - | “' 5 &% = ! - (-I\" ro.\— 1_.-(‘. . \\‘—_ y 5 4 e :.! " 4 ‘.; \.4
-' - ' '_' ;.' :( : " ‘l'.‘*‘r': - ':-,ﬂ.“ .)l.r ~ ” 3 b pe \; ey
o IS e X & a7 U\ Y TG ,"':’ Vi - e \(‘ & r‘
" ] Y QIR T R O e o i 0 a RN
)y - - Y S / A - -
R tE ST A ER
-' - 4 ' '\ /7w .’ ¥ - F aa:’ 4 N b e k-
. ¢ $e, 246V Sl o AR e
AR A~ T &
‘, p ~ 4 - 4 '. F -_.. ‘Jt .k‘ -( “' "_i ;-_.m’ ‘l -
L o~ oy ,'-‘ ¢ i N\ SN \‘ v (« Y4 ‘%\
A ’/ \" o ‘-.@.. ! 1‘ \ : \ --" ’ ) ! ’.f,_
- " “‘ | P _\ .‘ : \ N -( ‘ b ! I\ A ﬁ
L] ’ \ . “, - -_ 1 \ ;
.—‘ / ’\ L] - v ‘
.- y fe “ ‘ . St ¥
& '/ s =.r"
) ¢ w VoA 5



from the fditor-in-Ch

|

4

nfortunately, “FDA would never allow that” has been

a phrase too often used by inexperienced QA and

Regulatory Affairs personnel in the industry. This

mindset has stifled many process improvements,
or has completely derailed the development of new
products.

The fact is: “FDA will allow almost anything” as long as
you thoroughly explain what you want to do, why you
want to do it, and how you will be able to test the results
of what you did. And then, shouldn’t you be doing this
type of descriptive analysis anyway?

Another key factor is to set up a pre-IND meeting with
your FDA reviewer to explain what you plan to do,
and you can even do this prior to a pre-IND
meeting. Actually, the more substantive
communication you have with your
reviewers, the better your outcome
will be.

As an industry, we need to do far
more to implement technologies
and work with FDA, not only to keep
them informed, but to make sure they
are aware of industry trends and newer
technologies. Remember that CBER and
CDER have their own labs, and in many cases,
they will want to bring in the technologies you want to
use and see how they work in their own experiments.

The biotech industry has been so slow to adopt available
technologies that it is known as one of the least inno-
vative industry segments in the world economy. It has
taken this industry over 30 years to adopt and implement
single-use technology, and essentially as long to accept
perfusion technology. But now these technologies are
the rave and are considered “new and revolutionary.”

Then let’s talk about “in-process” testing. We can no lon-
ger rely on final product characterization to determine if
everything in the processing steps has gone as planned.
Every process needs to be monitored and have its data
collected from multiple stages at regular intervals. We
need to know what nutrients are being used and which

ones aren't, plus what metabolites and waste gases are
building up to damage the product. All of these measure-
ments need to drive the feed and harvest strategy, as well
as the gas flow and composition strategy. And perfusion
should be a primary driver of in-process analysis since
we shouldn’t base the perfusion rate solely on product
concentration.

But in-process testing shouldn’t be limited to the
bioreactor. We need to define meaningful stages in
clarification, concentration, purification, and diafiltration
where key variables can be monitored and used in the
overall integration of the process.

Then there is automation. This is a primary interest
of mine since | started my career in aleading
engineering and design firm, plus the
top control valve and instrumentation
company. Let’s face it: we've been
doing continuous processing in pet-
rochemical plants for at least 50
years, and it's time we applied more
automation to our bioprocessing.

So let’s start implementing the latest
process analysis technologies and find-

ing ways to either measure key variables
in-process, or with recirculating slipstreams
attached to the bioreactor and other essential opera-
tions. Then let’s use existing technology and software to
automate these key systems and integrate them in a way
that optimizes the entire process. This work will give us
better and more consistent product with less degrada-
tion and heterogeneity. It will also make the regulators
much more comfortable with what is being done, as well
as the end-products they must regulate.
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