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SEE-MAOMTH IMPLEMEMTATION SUIDELIME

The United Stales Phnmluﬁnﬁm'mn“ﬂ”iﬂ Forrrmerhary and it $U|'.|FJ|HI'I'IL'I'It5- became official six months after beln
ch

" ; released to
the public. The LWSP-NE, whi

refeased on Movemnber 1 of each year, becomes olficial on May 1 of the fﬂllmu?ng

gar, This
yix=mnonti bm entation timing gives users more time to bring their methods and procedures into compliance witr\ MW
anod rewised DEP-NE requirements,

The table bebow describes the official dates of the USE-NF and its SLEEapli:-menu. The 2003 USP 36-NF 21, and Its supple-
ments, Intevim Revision Announcements (iRAs) and Rewvision Balleting to that edition, will be official until May 1, 2014, at which
time the D3P 37-MF 32 becomes offical,

| Pubdica | Release pate____| official Date | official urtil ]
R 37-MF 32 Moerber 1, F03 | May 1, 2004 May 1, 2005 fexcept a5 superseded by supplernents, 1843, and
S — Reviie Beileti ]
Firdd Sugpdament to [ Febmuaary 1, 2014 August 1, 2014 Peay 1, 2015 (uxcept as superseded by Second Suppiement, IRAS,
LISP 37=MF 37 . arpl Revivion Sullering]
Tecand Supplanent lo the Jurse 1, 2014 December 1, 20014 My 1, 2015 (except as superseded by s and Reviion Balketins)
LIAF 37-KE 32 I
5P J&-RF 33 Blosernber 1, 2014 Bay 1, 215 Ma 1, 2016 (except as superseded by supplements, 1it4s, and
- Rewtipgn Mufleting)

The table below gives the details of the IRAs that will apply to USP 37-NF 32,

CImA PF Posting Date _Comment Due Date | IRA Posting Date | ARA OFficial Date

A1 [aruary 2, 2014 March 31, X014 Wiy 30, 2004 July 1, 2004

AT N hdarch 3, 2014 by 31, M4 Juby 31, 2014 Soptember 1, M4

A0{%) Pollay B, 2014 luby 30, 2004 | Sepiember 26, 24 Mosernber 1, 3004

4043 July 1, X014 Sppiamber 30, F014 Mguernher 26, 2004 Jarwiary 1, S0 5 -
40[5) Septembuer 2, 2074 Movemnber 300, 3014 | Janaary 30, 2015 1_Wlarch 1, 2015 —
e | royember 3, 2014 [arwary 11, 215 March 27, 2015 May 1, 2015

kevision Bufleting published on the USP website become official on the date specified in the Revision Builetin.

MOTICE AND WARMING

Concernirg U5, Fatent or Trademark Rights—The inclusion in The United States Pharmacopeia or in the Mational Formulkory of a
manograph on any drug in respect to which patent or trademark rights may exist shall not be deemed, and Is not intended
as, a grant of, or authorlty to exercise, any right or privilege protected by sich patent or trademark. All such rights and
privileges are vested in the patent or trademark ewner, and no other person may exercise the same without expres
parmission, authority, or license secured from such patent or trademark owner.

Concerning Use of USP or MF Tex—Attention is called to the fact that USP and NF text is fully copyrighted. Authaors and
others withing to use portions af the text should request permission to de so from the Secretary of the USPC Board of

Trusbees.
Copyright @ 2013 The United States Pharmacopeial Comvention
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(41} BALANCES

This chapter states the raquirements for balances used for
mitterials thal it be acourslely weighed (iee Genera! Mot
o & 20, Undess atherwise specilied, sehen substances must
Le "accurately weighed™, tha weighing shall be perfformed
using n balance that is cafibrated over the aperating range
antd maeats the requirements defined for repeatability and
accuracy. For balances used for ather applications, the teal-
ance repeatabifity and sceuracy shoukd be commansurate
with the pstjuiremeorts for ils use.

For discussion af the theoretical basks of thage requine-
menits, see general information chapter Weigitieg on an An-
Jytical) Berlance 12515, which may be a helphul—but not
ity —renGures,

REPEATABILITY

Repeatability i asseiaed by wekghing one test wesght NLT
16 times, [MOTE—The teal weabghit must be within the balan-
ce's aperating range, but the et need not be calibyrated.
Bocause repeatability 1s virtually independent of sample
itigiss within the balancs's capacity, we af o small test
weight, which may be difficult to handle, is not reguired. |

fepeatability |s setisfactony iF Lap Umes the standard devi-
ation of the weighed value, divided by the rominal value of
the weisighil used, does not exceed 010, If the standlard
devlatinn abtiined B les thin 0,414, whare o is the seale in-
terval, replace this standard deviation with 0,474, In this
case repeatsbility i satisfactory if bais Umes 0047 d, divided
by thie nominal value of the waight weed, does not exceed
0.1 0%

ACCURACY

The accuracy of 4 balarce i satisfactory if its welghing
yalue, whisn tested with o sultible ssEghitls), s within
0. 140 el the test welght value,

A test welht 1s suitable if it has a mitss bebaeen 5% and
J00%, ol the balance's capacity. The fest weight's mashim
permissitde error (rreprer}, or allermatively i cabibeation unoer-
talnity, shall be NAT one-third of e applied test lomit of the
accuracy test, [HoT—Applicable standards are the lollow
iy ASTh E6 1 (invailable from bt Pewsmar sty org) ansd
Ol BT favailadale Trom Bk Seseeeoamlorg b

UsP 37

Micrnhiulogital Tests

{51 ANTIMICROBIAL
EFFECTIVENESS TESTING

Anlimicrobial preservatives ane substances added 1o nons
sterlle dosage forme Lo prolect them lrom microbinlogical
groweth or fram microorgaisms that are mtroduced inad-
werienily during or subsequent to the manufaciunng proc-
@55, I the case of sterile articles packaged b multiple-dose
conlaners, antimicrabial pressratives are added (o inhibit
Ehe grévwth ol microomaniama that may be Introduced from
repeatedly swithdrawing individual doses,

Antimicrabial preservatives should not be used & & substi-
tute lor good manulacturing practkces of solely o reduce
the viable microbisl pooutation ol a nonsteribe product or
cotibral the presterlization bioburden of multidose formula-
tions during manufaciuring. Antimicrobial preservatives in
compenddial dosage forms meet the requirements for Added
Subslonces undar Ingredienis and Processes n the Gemerel
Mobices,

Al uselul antimicrobdal agents are tosdc subntancoes, For
masimm protection of patients; the coneentration of {he
préservative siown o b effectee in the linal packaged
product should be below a level that may be toxic 10 hu-
man bings.

The concentration ol an sdded antimicrebial presenative
can be kspt ot a minimuem il the active ingredients of the
farmulation possess an intinsic antimicrobial activity, Antl-
ricrohial effectiversass, whether Inherent in the procuct oF
whether produced Becaose of the addition of an antimicro-
bl preservative, must be demonstrated Tor all injecticns
packaged inomultiple-dose cont@iners or for other producks
containing aptimicrobizl preservatios, Antimicrobad effec-
Liveness muost be demoratrated for multiple-dose toplcal
and ofial dosage o and for other dosage forms such as
opahithalimie, atic, nasel, Frigation, and diabysis fluids {see
Fhiovmocesbicol Dosege Rems (11511

This chapler providas tests to demonstrate the effective
ness ol wnlbmicrobial protection. Added antimicrobial pres-
erdatives must be declared on the lafel. The tests and crite-
ria for effectiveness apply to a product in the original, unop-

aned canliingr in which it was distributed by the manufac-
Euar=r,

FRODUCT CATEGORIES

Fier thi purpose ol testing, compendial articles have been
clivided into four calegates {sea Tole 75, The citeda af
timicredial elfectivencss for these products are o function of
the route of adminbtration,
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LI5P 37

‘ll'_qlldz_-"_l_, Compendial Prodoct i.'_nttgurl-nl::

| category | Product Description

1 Irgections, abher parenberal mohiding
emtziony, otic products, sbeile nasal
produicts, and aphithalmic pradacis misde
wilih aopueaun bases ar vehicle,

Topically wsed products mids wilh aqueous
ez ar vehicles, rionatsnle ol prodocts,
anicl smuldany, Including thase sppked
o e il e

[[=)

3 Citall proadunds ather Ehan amacidy, mads wilh
acueaut boces orvelieles, 0 0

4 Arrtacids made with o agueous base,

TEST ORGANISMS

Lise cultires of the Tollowing micracrganisms! Covrdios ol
Bicans (ATCC Mo, 10231), Agpergiiis niger (ATCC Mo,
16404, Escherichio coll (ATCC Me, BP39), Poedarmionog -
wginosa (ATCC Mo, $027), and Staphyfocaccus aurews (ATCC
Bia. £538). The viabés microceganisms used in the fest muest
not be more than live passages removed from the original
ATCL cultwre, For purposes of the test, one passage |5 de-
firved s the transfer ol crganisms from an estabfished cul-
ture to fresh medium. All trarsfers are countad. in the case
of crganiums maintained by seed-lot technigues, cach ciycls
e Ireeging, thawing, and revival in fresh medim is taken s
neve trenslar, A seed-stack technigue should be used for
lesricg-Lisrrn alcaage of cullures, Cultures racerved from the
ATCC shoubkd be resuscitated according to directions. §
grawm in broth, the cells sre pelleted by centrifugation, Re-
sagpend in 1/20th the valume of fresh maintenance broth,
dnd add an egquat wolume aof 20% (v n water) sterile ghyc-
erol. Cells grown on agar may be scraped from the surface
fnta the 10% glycerol broth, Dispense small aliquots of the
wrpension into sterdle vials. Store the vials in lkguid nitrogen
ar ira mechanicsl fresser at no more than —50%, When a
frash sead-stock visl is required, |t may be removed and
whed 1o inoculate a series of wirking cultures. Thase work-
i cultures may thien be used peradically {each day in the
case of bacteria and yoast) tostart the inocslum culture,

Al rsedia used in the test must Be tested Tor growth pro-
mictiesn. Lise (he microcrganisms indicated above under Tesl

CIgenminmE.
PREPARATION OF INOCULUM

Preparatary to the test, inoculate the surfece of a suitable
wirurme of solid agar medium froem a-recontly rovived stock
culture of each of the specified microorganlsms, Thi cultue
eomifitions for e inaoulom cubtore dre desoribed in Tdle 2
in which the suitable media are Soybean-Casedn Digest or
sabouraud Dektrose Agar Medium (ee Microfual Enumerr-
fior Tests (67 amd Tests for Speniied Microomaniims (625,

To harvest the bacterlal and C allicony cultures, wse ster-
ibe sdine T5, washing the surface growth, callacting It ina

Microbialogical Tests { (51 ) Antimicrobial EHectiven=sss Testing 53

sultakyle vessel, amd adding sulficient sierile saline T5 1o ob-
Eain a microfial count of about 1 = 10" colany-forming units
(efu) per ml. Ta harvest the cells of A, piger, use sterila saline
15 comtalring 0059 of proborbale 8O, and acd sufficien
sterlle sallme 15 o oblslin a counl of shout 1 = 108 chy per
mil,

Alternatheely, the stock culiure srganizms may be grovn
in a sultadale lguid medivm {i.e, Soybean-Cassin Digest
Broth or Sabourawd Deatrose Broth) and the cells harsested
by centrilugation, then washed and resuspenced in sterlle
saline TS o obigin o microbisl count af about 1w 160 ciu
por ml. [NG-‘I'L—TI'm astirnabe o G uluin comncenlFalEam
may be performed by turbidimetrc measarements for the
chalkerege micreonganisms. Refrigente the saspersion i i1
riof used within 2 lweurs. |

Determing the nurmber of cla per mL in each suspensian,
wsing thie conditions of media and microbial recovery incu-
bation thmes Bsted In Tabie 2 teo eonfirm the initial ela per
mi estimate. This wslue sepves to calibrate the site ol B
I wsed in thee teat, The bactedal and yeasl suspenssans om
o b used wathin 24 bowrs of harsest, bt the lungal prepa-
ration may be stored under refrigeration for up Lo 7 digys

PROCEDURE

The best can be condected eithir in five ariginal contain-
s il sufficlent volurme af product is availabie n each con-
talner and the product container can be entered iseptically
(e, reedle and syringe through an elastoemenic rudilser
stopper), or in five sterle, capped bactericlogical containers
of suitable slza Inta which a sulficient volume of produect B
been transferred, Inoculate sach container wath one of the
prepared and stapdardized inoculum, and mix, The voldume
of the suspension Inoculum used |4 betwern 0.5% and 1.0%
al the valume of the product. The cofcertration of fest mi-
eroanganisms that s sdded te the product (Cotegones |, 2,
and ) are such that the final cancentration al the test prep-
aration after inoculation is betwesn 1= 108 and T < 10% cfu
per mb ol the product. For Cotegady 4 praducts fantacids)
the final concentration of the test preparation diier noculs
thon Is betwean 1 = 10" and 1= 10% cfu par ml of the prod-
Lk,

The enftial coamenteation of viakbde microorganisms in each
fest proparation i estimated based on 1he cancentration of
micreorganisms in each ol the stindardized inoculum as dhe
terrmmed by the plate-count rethod.

Incubxate the moculated containers al 225 + 2,57 Sample
sach container at the appropnate intorvals specified in Table
¥, Record any changes ahsersesd nappearance al these n-
tervals, Daterming by the plate-count procedure the num-
ber of cfu present in each test preparation for the applicabie
intervals (ses Procedure under Microtial Enurmerotion Tests
(61 and Tests for Specified Micoorarisms (62)). Incorpoite
an inactivatos {neutralizer) of the specific antimicrobial in
the plate cosant of in the appropriate dilution prepared for
platireg. These conditions are doteomined in the validataon
study fre that sample based upoa the conditions of media
and microbial recovery Incubation times listed in Toble 2,
Lisinig the calculsted concentrations of clu per ml present al
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