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CHAPTER 50

PRESERVATION OF MEDICINES AGAINST
MICROBIAL CONTAMINATION

Rewas A, Fassihi

Autend with mne
inherent in the
1 thes diffionl o

%%M druog delivery svstoms are
i e sieels. e
aohive %‘X}?ﬁg’%ﬁ@%”?{ i%g EE%‘ i“fﬁ%“f&gfﬁﬂ
aveid. However, side effects such as infection and pyrexia
capsed by microbiologically contaminated dosage forms
are easily avoided. In recent vears reports cibnical
mmm%xw fony arising from micrebisl contuminaticn of
al and topical products in several Buropean countries
iﬁi’éi% the U m%mi States has resulled in produet res
Tightened regulatory and msaupmdm fimits hay
%%{Eg%gmmmw, thee fkmmg for the o
and thoroughly consider all
de rsign.
The fm*m;i&ﬁmz of an e

SETE f‘ ?sm [ Fe

gant, sfficavions medivine
that is hoth s ptable may necessitute ﬁw
use of & wide v of ingredients in s comaplex phivsi
state, This could creste vonditions oomdie v the sur-
vival, and sven exte sy aa;fpgic sbion, of con *{@ snant mi-
croprganisis that might enter the product either during
its manutacture or with use by the patient o
studt,

Mipribsial cortamination of p}mx nidce wm als En@ fwg 45
maagzm; extems ¢ s

issed whereby the microbial conte :
may be lmited, and thelr sose *g@%éhi%é%&‘ m wvicrnhial
Wn&z%&w w%%m:. Hiagerts, 1BRY %;xm;aap
1 - To sddition Goed Manuhotoring Codes of Practice
(GMPs) have been widely ad opted. Many drog prepa
mitions or parenteral mishyation, ang
likelv to contact broken skin or s's"w,s“;z;z? org
sberite i order o avoid the possibil
from their use. Injections, oplt thals
irrigation: Huids, diabvsis solutions, sut ,
surgical dressings, and instnonents necessary o the
administration are presented in 2 sterile condition and
should remain sterile throughout the period of use.

The quality of non-sterile ngmwmm wtivals has so o
proved, that today the majon iy contaln ondy mindeal

DOCKET

_ ARM

gm‘*gma s,
2. denprdants,

ial populations. e spite of this, the ncldence of
swmi contaminati el levels and
i wnbebed over the pas
. Buehae snd Ahearn, 1971
: Beveriv ¥75; Rallings et ol
f?nr b, jaEE
‘in a3l VT

‘ §L§M¥“§E&§ stiemnis

5 when
1 sratre are
£ mgmi pwgkmmzsm Y
d by molds, veasts, or bacteria, with the
AVGrIngG & %éé@m v & i s
hongh few mivrocrzan-
s oan gfka e ik 3@5» g@%i snge 4 bo B most phar.
iZ’f;if@i‘t’éﬁ@%%ﬁiékj peEs - are within the valnerable ol

e agied mwst be protected against «m%m ot

Several stodios have ; £ vaow
: ‘j%;ﬂ‘*&

%, ;‘;éﬁgsm
annd L

st bBeen officl
st be free of e
?, i %i‘w PSP XX, Mast
s orobdnlogic
i and Baished
vl o
§§}»,.€§&;* ’. . umz i};»nmmm AN ey i%%mm;k‘ pmaeture
{eomtaminated equipment, water, operstors, air, and
pradaying it viade sl aft ture, by f?w
,\}%kmd\ s Denver, 1887 Fassihi and ¥ Mim
Parker snd Exxmhn 1988 1L mm crganismg, i}% aamm
af thedr gron eqbial, s abiil-
thedr
anel wubse.
112 &*ffzmm 1F this is m;mﬁxgmmé by any

ally

§§w£¢“$§&?¥§§ mwmmmm s Em
of the %%};ﬁlﬁé& By

5,’“??§'“i’ri3‘§“§§ﬁti'.\ﬂ{: %
grvent lose of dy

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

BIL » ANTIMICBOBIAL FRESERY. ATIVES AN PROTECTTANTS

pestyabinng iﬁ%%%n‘%ﬁ“iﬁ i rs%’h s cateses raphd and prodound
changes in the chemieal o rretpomment, Te the svathesis
of new pristuplasm, many complex ele L eenetions sre
secomplished within o rersarkably a%s;mz perid,

Substasces added to medicines t prevent miceobisl
refurd deterise

snek restraln crgantende

aREn a preservabives, Lo
7y mgencles require e use of g pree
vier & bormulation will be vsed more than
ouce trom the same container They must be nontoxie
because they are mcluded in oral topdeal, and some
parenteral npections. They are wsed primarily i waul
tipledose containers to inhibit the

‘%g‘m&‘&s“‘
grgeetly b lose lew
ermmental repal
servitive whiere

£,

yowth of microor-
Tanisms that muy be introduced during or subse gt
tor the mansfacturing process, ,»M:?.igsxms:wk ut e
shondd net be oged f;ara%vf} e gt

fee te vinhle ﬁ;zsir;“ui’}sué
A el preservitiv
REents are boale. For mavianen protecton of the cone
sugner, the concentration of the e tHve shows
be eflective in the final packaged aroiae! should be poee
!s%r m§*§x el  r ! ‘zﬁé e §<%§ for humases it <~§§§}§§%£‘§ ;;Em::
wrmizedd that the [ o f;wmy;«,f s {

3

connt a8 g subaBnde e O

s

ar tragments of dead merHEERnisos ey orodoee pee
FOeTe roactions oy MY Catixe xg?’g«g‘t'*’zt* fentebions |
sitized persons

it hias breow krsosvn Bor muny vears Hiat mierabis! oo
tomimants may effect the spoilage of pharnmeentical
products through che mic al, phyvsical, oy (u‘i‘ﬁiggé“iéa‘
hanges, thersby rendering them unlit fir use, Aetive

s comstiuents § £ H’;vm el i %vwmgmﬁfmﬂ 5
umm% inavtive lorms. Therapeutic agents sy diverse
as morphine §aﬂsz‘§1§5exzmwx aspiran, parscetamel, thalid
ommide, atropine, steroids, and man i:;*lié&: aeiel, and phar-
waceutival ingredients wm*% as srtactants, polvmers,
Bt nils swestening soen §§ BVIITINE areats. and ool
v mieroorandans and

Ustrates for micrebial growth (Marshall and
Wiley, 180 Crant o2 5l @ e : Buchorer,
Brookes et al., 19513 Physical elumiges convmonly
seerr are dae to beeabidoon of ¢ E“%H;«tx%iaf visile sardace
grotle on solids, or the formation of shses, peilindey
i aw"fé;emf*f,sh 113 gﬁﬁiﬁ?{%?m qﬂww chinees are somelies
aveompsnded by the production of sueh Phines me gus,
ar nmvwanted Bavears, Chemi
by a wide variety of snzvmes ﬁ‘”?i%iir e by m-
eroarganisms. and include hydrolvsis, debvdtion, ox-
idation, redustion, decarboxylution deaminationg,
y}hwg}?}wmﬁi s, sl de m*«yfagms‘4§‘§ém {Weddarburs,
LOH : o putiwnys wm@m it by lmcterln
differ between ds %@ rent generi and species and depend
om the ewviropmental conditions. For exanple, Asro.
bawter aevoge ack pvrovie acid at pH 8 to give
soetic and bemie avids

{

Y

SN Bty oo !r Fign ﬁ‘g};xjg

sl Peartune ave oud

Ji“& Exd

g0

CHOCOUOOH + O o CHLOO0 « FHOOKH

5

At pH 8 the sune orzanism will deearbovilate BTty h

e yé«é

SUHLCOUOOH = CHOOOHOH + o A3,

[A)OCKET

i

i sEaposing consttuents of e It
of these metabolic processes vield pa
have = §;;Hi&¥§§h§wm§§(é},&i ellect on the oy
dhorern, b1 A furthery consequence
ent o iw;sm sey fvaders b a phara awum ﬂ g‘ﬁ*g
tian b= g wrﬁm i in §§n ethiviency of the pree
= ?hn*u%%zw ri

: §§Am‘ i“"«%w }ﬁ:ww i g,y 144}
seroarganisms i a product may g)rm?nw
age and niay influence the wability and ey |
patterss of the plussmesutionl preparabions. Mure b
portand from %‘i}r\ elinteal point of view is tha Hsrahial
growtls may be gssoviated with the production of tavin.
resulting in food pnwxsézgm fromn ap oeally adiriniate

1

(e wamﬂt
abeving

wreparabion. The microorganions capable of proshucing
towine, including certain straing o Ty

Saplalosveruy swrews and mycotonin-producing funes
epmshilabe sedpntiad haward,

FORMULATION DESION AND PREESERVATION

Pharmacentioal preparations are e T m 4
cheag &:‘,M‘s\m‘&?iﬂ“%i‘f’ﬁ by following the GMP
dutions. Most aphthalraic and inject: %3 !e m
sterilized by phsival methods dering ,
To enable multddose drug p %gi;zz’s§§§f§i‘§*‘ m m“&g"w &f@&
fuately with contaminants eain BE avcess during o
weatedd withdrapos! of i%(\w w6, presevce of @ polent anti

ievobial preservative s essential. Tt must be noted i
& i wihton o moleeskr Bee of o
viti fodved portlon i
ste of penetrting the mic YOOI IS i}xm the pres
u*w"&!éx’{“ e seneiatod ol the

v iy aetive, boosmae the

teed mnst be largely und

S ol e Trrwmulabion, Conse peentle, the gx; e &Qh .
x‘ﬁs mudicines tvodves frmulation fachudin
tive sgents), quality contral of Ingredients gémf
good snudicturing practive
griste condiions,

Slany vo mg} sbibde combioations of prescrvative oy
bother formulation components have been =
e recent vears, Conversely, incompatibilities that
i preseryative § vation vnalve mm yonniecnio
A virkous op ?imaw dertvatives polvvinviperralide
polyethylene glveols, Tween 80, Myd 52, and sirornse
(Ex\fzéhwwiérii . Lo Mitehell B Pader and
ééms VT Product storaee e myf*gm%mx A% Wﬁ*ﬁ i

isderacting w aiin wwi‘w aniks oy other aethe '

s ol wecheurd v

i

=

e s p%”‘
Fastic eontainers mx*%;}x? sindmnent tubes, subber o
e s, o §§§sw=\«; winy absorh Hm
'%Eﬁf‘i‘a‘%‘&%féfiii%i the guantity availahle or & ms,.

Bl ovesy émﬁ;ﬁ srsislabion the s gy bipdoes m}ﬁ
disposing it fo o m?n%%mmz mnwﬁami eﬁ;;cawﬁé i ‘
osyaotic effeets, and the ¢ =
balanre stnang Hidse i;mmn‘m i
a preservabive, will determine

l A R M Find authenticated court documents without watermarks at docketalarm.com.


https://www.docketalarm.com/

j e fé% m
%ﬁm* nees of the | wummwm &:umg

Appreciable chemical v shysivochessd
srodmbily Fexquires seyiboant %,;:m* th of ey

M.ki{;ﬁagmmiﬂ Wi

it £
“5*; fredtioutive ais e
e st ‘%ﬁ’zﬁi??%’;i%t;}‘}?

sy B div a0

e
:

¢ el

fffé*!}*%”\ ws;is s

Més o
bemerization af ¢

w%%ﬂ%}gi i g%?gﬁm‘ élm,a}mm
(Beveridge, 190

3 % R %3‘&,5%3{
will result in a m}%

cupnsiation of acidie o SO “M%m;ﬂ% % Lt 3*@; 5
marked shifts in product pH

‘m wﬁEi utive %a aam'& «dd preservative :.vm& ey )mw:i 2 8
chivity for the shelb ]
fw ensure ponnianes mi‘i; thiis
bive plmrasteriastics
maet b durdiedd se g §w’~‘ ¥

piSTng. e ¢
el ;m%%,a 4
Dot be §%&§@£‘§§ﬁ*§ii’ E

T

codwrbie sl aleoh
R %%t AT § 5 ‘

iz haward

=B
%?w “%Mﬁmwlé“ e

“wmm;«m %,
#x dose,

*?w [ sesclined,
ey, ;%mﬁli E

grganing i guestion
5 WEM?‘&;M?{ ’

W iimaa ‘
their toxins ) §m‘ §x<é§§z@§~zg zf%@aﬁ%&w ar et
mzp@s s of organisms that must not be present in a
tmet e glven, e.g., Relmonells species, Escherichin
vertain species of Pendomonas, mﬁaﬁmi‘nm P acra-
ginosa, Staphylococoss TR, ‘mfmﬁm atbiogns, and
A *é\‘é%’%‘,‘;ﬂ“ﬁflégﬁ § 5 '

tH

"&gki iRk

te the é‘,%s’m;w ay %ﬁma% e £§ & deterivration
The followi tiesmalite o
isms and a?mm?r et b pr srrrsrentionl or
osmetic product, Peeudomonas putide, P, multi
L4 ‘:usf&,,sg,&&;«\m# Frotene mivabilis, Servatis mear
Kiehsiella spp. . Acinetobacter anitretus, amd Cas

DOCKET

_ ARM

AR

INATIONN » 893

YL O
S
b s ﬁ:iy nexhorn, patients with 4
g T gg%g;\m*wws thers
;sm;" be constdered miorsbiols :
fow levels of acutely pathogenic microorzan-
st or higher levels of opportunist pathogens are pres
nt, or i tosic mierobial metabolites persist even after
e ,iﬂ} £§ the original contiainants, or # overobial growth
bt 3“‘&’&%%@& ant physical or chemical deteriore

seduet, Such spoilape may well have sevions
Mz the munf ﬁﬁme»g either in

=
tandatie
sxibaemty,

ns are defined & “oppor

=

Frl

oty e
s dedan, o
E *;fwwifw mgsﬁ ARy

sy zaaé%%‘s%éi}r‘;@
oA wide v

segaremends o
wpe of pharmaceution
present in 5 sigh numbers, sometim
e oy mbd §ﬁ spite af ¢
ign of condami

we visile o

related infection
‘ z%m@@%m it is only i the
Wiennes §}§ e | é%ﬁ% s has
i g% {%%”lﬂc‘ %“{‘ §§"§§1J% §:§§§§ %§13"‘&§,” 3
v largely unknows but varisble
o5 not only between and within s
nimdividual pations, The svmptoms and
wane dlection ey be
‘*wré% iy range §
§ cry kein Egﬁi;mﬂm £
taminated oream, to serd s irdections such as
b gt *«e*g}@émmm staminated pare
sroducts. Gastenintestinal infections can Fullow
gestion of contiuminated oral products. The most 5
ms%%mw? g el i in fection bave been seen in the past where
comtaminated products have been injected into the
%‘T@Ea‘md‘@%ﬁxm ol putients whose fmsunity i already com-
e v thedr under mease or therapy

the 1870 the ;"wg}s‘ﬁ“ﬁﬁ g}i' 5
- idusion of contin
¢ sioreorBaniims wers mmﬁ&
aegative b 3%8 that grow readily i water, ®
dommay aned Enter iy
erigon, 19T Goldmann and Maki, 1975 Various anti-
mierobial apents, ssually  guaterssry  amomoniom
sonponls, contivainated with Peeudomonss, have re-
1he ale tf?« ! AHW‘?! St PN W ?:& ot ﬁ% an ’x%&in & wx;i,, sy

bE

have heon re ;:«z;rmé ﬁm $E
past 20 vears that the "o

aed with g oo

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




