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BRIEFING (ZE#)

(1228.4) Depyrogenation By Rinsing. (U > 22 L 534 a0 =)
The production of parenteral products requires not only that products be
sterile, but that they be free of harmful levels of pyrogens. “Depyrogenation”
is defined as the direct and validated destruction or removal of pyrogens. For
the purposes of this and other chapters of the Depyrogenation (1228) series,
the term refers to the destruction or removal of bacterial endotoxins, the most
prevalent and quantifiable pyrogen in parenteral preparations. Effective
destruction or removal of pyrogens, or depyrogenation, depends on the
product that has been manufactured and the proposed method of removal
and/or destruction. Equipment, drug product containers and closures, and
some medical devices can be depyrogenated through physical means such as
rinsing. This new chapter proposal from the General Chapters—Microbiology
Expert Committee provides an overview of that process, its validation, and
routine process control.
HERAIORIE T, WEDNEFTHLDOHRRLT, AHFRL DO f ny = nbU YRS T
WHZEBLMETHSL, ‘P~ A 2= (depyrogenation ; FRIE  WEFRLC Ti/sof ) EFESEZ 2% [,
(R4 BT =2 DEHETHONY T — FINTWE, HOWIERE] L LTERIND,

Depyrogenation (/<4 m =) (1228) ¥V —ADZDOEBIOMOZEDO HIIZEI L T, 20 Grix: b
Romaverind) FEBIE N7 T U T« = R % 272 (bacterial endotoxins ; fR¥E  MEitENFER) OIS
JOBEICEELTVWDELDOTHD, ZONNT T U T e K b2 0d, EFH (parenteral preparations)
BT, Ikb —RNTH YD, D OER(LDATREZRFEEMEE (pyrogen) T D, /A BV = DR
BRI E 72 13BR &, S VRAAVUTRIRA 2N S A vk, "WET 280G E . G = Frxsro) BR
EFRIIIEOIRZINTWD HIEIC L > TEAEEND, #55 (equipment) | [ 3K 5L DIRER & 2 (containers
andclosures) . 35 K OV® D FED ERHESS (medicaldevices) X, U > A (rinsing) D K 9 72 HEIZ L - T
i/ <A w23 e[RECT&H 5, General Chapters—Microbiology Expert Committee (General Chapters—#/E4 5% 5
2) MOIERINT., ZOFHICRT ¥ 7 XL, GE:vrzo) TR ZONYTFT—var BX
O HER T 1t 2 EHOMBL 22 L T\ D,
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Add the following: &/ rzz 3)
1(1228.4) DEPYROGENATION BY RINSING (U > RIZED/i/ A =)

INTRODUCTION (ZU#®Ii2)

The production of parenteral products requires that products be sterile, but
also that they are free from harmful levels of pyrogens, or fever causing
agents. For the purposes of the Depyrogenation (1228) series, the
term “depyrogenation” refers to the destruction or removal of bacterial
endotoxins, the most prevalent and quantifiable pyrogen in parenteral
preparations. Effective depyrogenation depends on the product and the
method of removal and/or destruction. Although depyrogenation of heat-
stable articles may be best accomplished by dry heat, heat-labile equipment,
components, ingredients, or materials such as drug product containers and
closures, and some medical devices may be depyrogenated through physical
means such as rinsing. This chapter provides an overview of the
depyrogenation process, its validation, and routine process control.

HERFORET, "WEPERFTHLOLRLT, XM vy (BEWHE) OFFERL L)
5., 1T OIEFINIRKE & 72 D FEE (fever) MBIV BES LTV D Z L 23 ER S 715, Depyrogenation
Bt mv=y /Mg m) (1228) U —XOBHBNTEAL T, 20 @ik s ev=rens) HiEE, TE
KA (parenteral preparations) T, b —MEKHITH Y . NOTEEALDFRETH 5 FEMEME  (pyrogen)
THDHEHD, NI T VYT I« = R EF T2 (bacterial endotoxins ; FRiE  MErERN#ER) OfFEER X UBRE )
WCEALTWDIHDTHD, BIRARMBIANA T, TG & TBREBIC/ Ei3meEo 51kl O
MEIZ L > CTEAIND, BUTLERY LD A viX, BB X > TERT D Z LR DD,
ECARLE g, JFUEE (ingredients) | & A WIXEILOFZ &8 (closures) @ X 9 7e¥ndh, BL W
LONDEPEFEES (medical devices) X, U > A (rinsing) D K 9 72 WERH) 5L (physical means) (2 &2 V) i/ <A
ERFRETHA I, ZOF ¥ 7 XL, @GRt zoksh)vrckshcen) XA mDorntX, 20
NY)F—va v, KORER TREREHEOMBLZ 7T 5,

PROCESSES USED Rinsing (VU 2REFERLETrER)

Rinsing is the most common means of reduction or removal of bacterial
endotoxins on closures (such as elastomeric stoppers), medical devices, and
other materials that are not compatible with the temperatures used in dry
heat depyrogenation. The mechanism for this method of depyrogenation is
removal of the endotoxin, followed by dilution (1). The process of general
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rinsing to remove pyrogens is accomplished by using high-purity water such
as Water for Injection (WFI) preferably above 60°. Multiple rinses may be
necessary with proper controls to ensure that the WFI does not become
contaminated with Gram-negative bacteria and bacterial endotoxins during

processing.

U RAE, BRI K DM SA w AT DIREICI 2 v (Bl ZiXTa8e) | EFRERR.
EOZEDOMOYEICE LT, XTI T N R I\ﬂ’r“/‘/%ﬁ?{@i%éb\ IBREZAT O &b —KAY
R HETH D, ZOHEORAABD AT =ANE, HRIZEIDZ REF U OBRETH D (L), /8
AP BBRETHEOO—ERY 2D TREIT. ILHSK%VLi 60°CLL_E TS K (Water for
Injection ; WFI) (FRRoOFRERR) O X 5 72 @B DK (high-puritywate) ZFEH L TITH> D TH D, 1
EREHAEZT 5720121, WFI TOEKEIO U U ARKETHA D, GRiE: ZosciEmT2) WEL L,
ZOTrEvAHFIZ, FTLAEEHEBLIONITYU TV - 2 KX U TOEREZIT RN L%
EEICTHIHLEND D

ARIE : USP OFL# T “Water for Injection” &2 ME “WFI” &4 2% U v 7k (FHUA) THILT 2 Z L1, A USP ICILEE S

72~ WFI (GESHK) IS#EETH5KTHDHZEEEKRLTWD,

The use of high-purity rinse water is often the key to successful reduction
of bacterial endotoxin levels on the surfaces of the materials being processed.
At a minimum, the rinse water quality should meet the bacterial endotoxin
limit of WFI, which is <0.25 USP Endotoxin Units (EU)/mL. Using water that
risks having bacteria grow in it may result in the deposition of bacterial
endotoxins onto the items, or in the case of depyrogenated articles, the re-
deposition (re-pyrogenation) of endotoxins from the rinse water itself. The
advent of WFI for use in the healthcare manufacturing industry has ensured
that the most prevalent ingredient in most of our products is no longer a
source of endotoxin. Additionally, re-pyrogenation of articles due to
subsequent microbial proliferation on the rinsed items should be minimized
either by a prompt subsequent sterilization or by drying the items after rinsing.

EREED Y 2 AJK (high-purity rinsewater) DI, WEET REMFBOREDO AN TV T )L« =2 Kk
FLUDULNAVDWHERDET DT2DOF— () LRL2FHTHDH, 2DV U AKOBEIX, &
< TH, USPOWFI DAZ T YT R XU OREETH S “<0.25 USP Endotoxin Units
(EVU)/mL”  (GRix : 025 USPEUIML #ii) ICAET RETH D, TOKOF THENEETTHL 57 27
ZROKEZERTLHZ LT, Z2OWMRIIANIZT I TN - 2 R X2 AESE EREIMR A
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O INTWEOBEICH o TE, VU AKENBEBENSD T K EF OB (re-deposition ; re-
pyrogenation) 234 U S50 b EILRV, EHFLEEFEF (healthcare manufacturing industry) ¢ WFI O
DEINTZZ L, FxrDZ L ORMIZEBIT 2K B E L L TWDEE (ingredient ; i = 2 CIRERSARS
Faf) B, BIIRT U R RV URERLRNIEEZEER LD L LTWD, ZHUTMAT, U
A L7285 T OMEY D D% OHFEIC X D950 T O re-pyrogenation (FRIE : 2472 HIFEA BN, “FEOSE
BMEME AT HREL 25" OEKTHL) &, MEESEDINETH D, ZHiT, VA AROMEZED
T2 2 L0, Bt 2 2 L T d %,

It is important to note that starting with WFI, while essential, does not
ensure that such water remains suitable for use through the duration of the
depyrogenation process. When cooled from the elevated circulation
temperatures used for its distribution, WFI is vulnerable to microbial
proliferation. WFI held at temperatures below 55° and above 8°should be
considered at risk for microbial contamination unless sterilized and held in a
sterile vessel. Therefore, holding water for more than 3—4 h within this
temperature danger zone is a risky practice. Systems that recirculate WFI can
be effective but process conditions and water storage times and temperatures
should be carefully controlled and validated.

WFI COBRMRIIHNADZ L TEH L, MM a7aE20HHN 6D Y £ TOMAEEL T,
Z OREZRKAME RIS 2 RE A AR L Q0D 2 LA RGELERVWEEZERTAIZ LEEECTHD
REE : 2O (TR a0t ) o £ DOKDOGELEAT O TeOIITFR S E L0, TOFEIEE
PEERIBIEDN O, Gk AT 2 72010) MEIZ LIRERUTIER, WRHZPSAES OFEFRIZ ST L THESS T 5,
JEHEM 55°CLL T T, 22 8 CLLEICRFF &7 WRI X, JE L, EEHORIHITHERF LRWIRY |
WAEMBRDOY R DD L EBRTXETHAH, TAYZ, ZOBKRARIREY —I12K%E 3
~ AL EREFT 2 Z 1%, UV R BRBUVMEFEDORY S TH D, WFI BMEERT DV AT L3R
PR bDTHDN, 2DOT B AEKME | KOITRIRE - KX, HEEESGE L, 220U F— |
ETRETHD,

Solvents other than WFI, such as caustic alkali or detergents, have been
used for depyrogenation by rinsing. The concern with these solvents is the
removal of residuals that may ultimately be harmful to patients or the product,
so care must be taken to test for residuals during validation of the method.
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WFI A DIEA], Bl ZIXTPET VA U (causticalkal) 35 D WMEPEIE A (detergents) 25, U > A2 K DM
A |y ﬁﬁﬁ INTWD, ENOLDOEREMBHTHZ L DRERIT. ENOEAIOEREN, BEHD
WIRBIZE S THEETHDL LV I RTH D, TNWPR. £D @ik Vr2o) FIEON) T —va v
$K\%nb@@ﬁ@ﬁ%%%ﬁ%L@HMﬁ@%ﬁwo

For any process that purports to depyrogenate by rinsing, there are a
number of critical factors that must be defined and controlled during the
validation study and beyond:

Yo 2L A AL aZBRE T A MM A 7ot ATlE, NV F—a ik 2% s
%%wfﬁmbﬂo\ﬁﬂb@ﬁm@@%@w%ﬁ@igﬁ777&~ﬁﬁ@¢é

1. Solvent description, including normality or concentration if caustic alkali
or detergents are used; if high-purity water is used, the source should
be clearly described

HLwET VB HDENTEAEFEHT 2O THIIX. BE (nomality) & 25 W iE )%
(concentration) OYRAE & & 6O T DIAFIDOFEIL ; & LEfliEE DK (high-purity water) 2 H 32 D
X, ZDOHKE (source) ZHAFRIZHERDH XX ThH D,

1:1}

2. Solvent temperature

WO BE

3. Solvent pressure, particularly where rinsing is used to depyrogenate
glass or other articles that remain stationary during the process

BRIDOES GRix: Vo 2O EBITES) « BT OWE 7 o0& ARIEE INTREE 22> T
BT ABHDHWNIMOE DI A 1z, VU AEFEHT A58,

4. Solvent flow rate through the system

DYV AT LD BEOVEHI DR

FFRITERREFORRE, BhiEV, Z L CTHA T I 22N FET, RSUIFECEFTeERO r*jrnannasmnmco.,un
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5. A justification for the recirculation of solvents

WHRIOFER T 55618, £OE4MZ2 /98 H (justification)

VALIDATION (U7 —v35)

Validation of depyrogenation by physical means is not different, in principle,
from the validation of other depyrogenation methods. Endotoxin indicators,
which are articles representative of the material to be depyrogenated spiked
with a known amount of endotoxin, are prepared in a laboratory
(see Endotoxin Indicators for Depyrogenation(1228.5)). Quantitation of
endotoxin activity prior to and subsequent to the rinsing process will
demonstrate the effectiveness of the process. To prepare endotoxin indicators,
inoculate each indicator with a known level of activity of Control Standard
Endotoxin (CSE), Reference Standard Endotoxin (RSE), or Naturally Occurring
Endotoxin (NOE) calibrated against RSE before processing. Generally
speaking, a small volume (e.g., <100 uL) of a highly concentrated analyte is
inoculated onto a section of the article that is the most difficult for the rinse
solvent to reach. For example, stoppers are generally inoculated onto the
product contact portion of the stopper. A low volume of inoculum is used to
ensure rapid drying. The inoculated indicators may be dried in a unidirectional
air flow cabinet or other validated means to hasten drying and limit the
possibility of extrinsic microbial contamination that can arise in uncontrolled
environmental conditions, particularly with moisture present.

MBI FIEIC K B e o) F— g i, JRE BT, ol A e FEONY F—
3RS D TR, A v 5WmDRERNREDICTMEOT S R 3 & AN
4 7 L7=H® (Endotoxin Indicators for Depyrogenation (1228.5) #Z 8 ; iz 158) §72bbT K K
XL AV T—F %, TRTENRT D, VL RCED T B AR TOT R XD
PEDOTFER (quantitation) 725, TD 7 BEADEMMEEZFEAT LD ERASH, U REFT oAU D
=2 O ETHT=DIZIE, VI AD T rE A% T BRI, Control Standard Endotoxin (CSE ; G
) EEAT N R RooEERoEK), Reference Standard Endotoxin (RSE ;  GRik) “xo B b v JEHER” O
EAMEA SR TV), BDHWIERSE X L CTHEY & HH % L7 Naturally Occurring Endotoxin (NOE ;

GRIE2) Bl IEMEMOEER L pMER S D) DEBERI DIEMHE L~V T, KA T —F GRIE: Bosa nsEs L
AT M) ZHERET D, —RIRRE LTI, WD A HOEEH (rinsesolvent) 73 i b B K

FRRITERRE ORGE, BhiE, ZLTHA I A0 ET, FRUIFE S E RO = oy Pharma Solutions Co.Ltd.
o = Lo
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BRI FERICEIRE DT > K b %32 Rk #iito CSE.RSE & % ik NOE) D7) & (1] % 1%, <100 L)

iR T D, BlAIE, & (stoppers) THAVE, —MRANITIEL, 2oL &4 5 @pTIC 3t 5, R 5

REET D Z L Z2MEFE LT L7201, D EOEERK (inoculum) Z T 5, SR LA V7 — 213,
RO F ¥ B Ry N THET L0, MONY F— s SN FIETHEREITO FiER®S 5, Z

O oY F— Il FiE] Lk, WEERD, HPOBFEEINTWRWEREESEM (uncontrolled

environmental conditions) | FFIZIKFNTFAE L TV D K 9 REMHFITRNTE LU 200 Fi e, koMt

GG D RIREME A HIR TE 5 K 2 e FIETH 5,

FRIE 1 : Endotoxin Indicators for Depyrogenation (1228.5) O K7 7 R DX LA, Tie®7 KL AMNL AT
HHETH B,
http://lifescientia.com/wp/wp-content/uploads/2015/10/15-

017 %ES5%AF%BE%E8%A8%B3%E7%89%88 USP%E6%A1%88 %E8%84%B1%E3%83%91%E3%82%A4%E3%83%AD

%E6%8C%87%E6%A8%99%E6%A1%88.pdf

AUE 2 BT OEER EMER S D, ¥, =2 F MR > (W#EFR) 13, IERUT I Bacterial Endotoxins
(HIEMENTER) WD, ZOEHMLEHEIND LI, = FIF U U ITE—RWE TR, £
DHERT HMEMIC LY REIEENEZR D, = F 2o ¥R (RSE) 1%, RIGEOE K X v R
L7ebDThD, FEMEROT Y N FE AGEDLERT, UToLROWREZSZRIATY, £0D
WMEICEENTWDREZ, TRICRRLEN, SHEETHL Z LITEEINN,
+# ER, 5525 =r N hFI oo, ADCHMEZEEFER Vol.71, No.3 (2003) p.14.
http://www.wako-chem.co.jp/lal/lal_knowledge/talk_lal/tlal-52.pdf 2017 429 H 27 BT 7 & X

Acinetobacter calcoaceticus
Citrobacter freundii
Cytophaga johnsonae
Enterobacter cloacae
Escherichia coli
Flavobacterium meningosepticum
Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Pseudomonas cepacia
Pseudomonas diminuta
Salmonella typhimurium
Serratia marcescens
Sphingobacterium heparinum
Sphingomonas paucimobilis
Stenotrophomonas maltophila
Vibrio parahaemolyticus

0.0001 0.001 0.01 0.1 1 10 100 1000

Endotoxin Activity (EU/ ng-dry cells)

FERIIRRREEOMZE, iRV, F LT A 7 I 22N E T, SRR SCE T B D = oy Pharna Solutions Co.Ltd.
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Since the prepared endotoxin indicator units may be mixed with many
uninoculated units (e.g., stoppers), it is essential to provide a means to
identify the indicators. For example, if the stoppers used by the company are
gray, an identical stopper that is a different color but has the same
elastomeric material, or a stopper of the same composition but a different
shape could be used for the indicators. If a stopper of different color or other
identifying mark is not available, the inoculated indicator stoppers might be
placed in individual small mesh bags. For glass containers, the indicator
containers might be amber rather than clear, or they may be marked with
indelible or heat resistant ink. For metal articles, a heat-resistant marker
might be used to identify the indicators. In any event, the endotoxin
indicators must be identical in materials of composition to the other articles
in the study, but must be prepared so that they can be easily retrieved for
analysis.

LI RSy - A P —Z OB (i) 2, T2 B b33 REERE O ALY

Bl 21X, Fofe) CIRAELTZLRIX. 201 v O —2 %80T 2 FiEEfrRT 5 2 L03, SAD
FHHTHD, Iz, ZOSHTHERAT L2 T2BBIKATHLR0IE, BBRERLINRFELTZT X K
~—ME R F2HE ORBINE STk, HDHWIERI TR TH D03, B> 7RO 2 Lt
ATV RELTHEATLZLEbHVED, bLAERSTEAR, DWW ~—27 DA
LEAFTE RO THIIL, 2@%@*%t4yy7~&mzbﬁi fEBNANRED A v a
WRITAND T L7, T AFEGRTIE A P —Z5a1E B (clear) £ 0 T0 L AFEFAA (amber)
ET DD, HDHWVIFIH AR (indelible) F 72 IXMEAMED A > 7 (heatresistantink) T¥—727 LTHRWVWTH
59, BREMZONTII A VT —Z OO DI~ — 1 —%2F 52 L b ARETH D,
EORBRIBETH->TH, TV RMF T - A V=2 E, ZOREIZBNTHIOPEIZH LT,
Z DR ERAEL (materials of composition) (£, [Fl— T2 T AL 72 5720,

Once dry, the endotoxin indicators are analyzed for the recoverable level
of Limulus amoebocyte lysate (LAL) activity. To determine the recoverable
activity, follow the process for extracting endotoxin from medical devices
(see Medical Devices—Bacterial Endotoxin and Pyrogen Tests (161)).
Submerge the article or a number of articles in Water for BET (Bacterial
Endotoxins Test) prewarmed to 37°. Allow the article(s) to remain in contact
with the Water for BET for an hour. Agitation such as intermittent vortexing
or sonication may be added to enhance recovery. If methods other than
immersion in Water for BET are used, they must be validated to demonstrate

FFRITERREFORRE, BhiEV, Z L CTHA T I 22N FET, RSUIFECEFTeERO = oy Pharma Solutions Co.Ltd.
-t — ~ -
BERED L DT, WAOHNES LTI, BRI E>TF &0, IRIDTNR)a—Yas XEARE
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that they do not result in a loss of endotoxin activity and identified in the
protocol so that subsequent studies use the same process. Regardless of the
method used, a statistically significant number of samples representing the
load under study should be evaluated to ensure adequate reproducibility.

R L2 BiX, 2O R v - A ¥ —% % Limulus amoebocyte lysate (LAL)EMED [F]
ILATHEZR L~UL (recoverable level) (Z-DWNTHHTAAT 9, BN ATBEZRTEME (recoverable activity) % I E 75 7
DIZ, [EWFEEES (medical devices) 705D DT> K k& o Ul O FIAEIZHE - TIT 9 (Medical Devices—
Bacterial Endotoxin and Pyrogen Tests (161) 2 & D Z &), EOWdh GRIE: => FhFvr - 2P —4)
HDHNIZOWM O ESZ . T8 3T°CITHE 7= Water for BET (Bacterial Endotoxins Test ; —> kb
LURBAAK) ITIRIET D, T OW (ks U<k &, Water for BET (2 1 Refil#Efih S 72 fRRE & 5
o TR UDOENEZREDDTEOIC, BasIC L DRV T I T @ik FAT v s 2 - 39—
L0EERESZ L) HDHVITEBEEO X O B EIRE (gitation) ZMx THRV, & L Water for BET LA
NDFEEATI DTHIUT, ZOHERT Y R XL AEEOr 22 A LW & Z2FEHT 5720
NYTF = e LRTHERLRW L, 220, TOROFAEICENTR LT vt A2 EHERD X
7 m b a— L THEERHRZ2 TR 60, HEHT 2 HEIRD ES | HESRICHDL 2 — R
GREE: Vo2 %475 LRECRBEs LR ZRET DL IR MEFHHICEKROS 5V Tk =, £0
HEE R B RAET D702, FHMliT_XETh D,

Controls (&)

Two sets of controls are recommended for validation studies.

NYF—=va CPFEICE. 28y FOXREES Z LHEREND,

1. Testing of uninoculated indicators—provide data on the resident level
of endotoxin on the lot of stoppers to be tested.

T RMFVUREREA VX OREBR — RBEREIT 942 (stoppers) DT v R GRIEBHR)
ICHSEx, Z RFERSUVOBRBE LU OWNWTOT —Z ZHEnRd 5,
(ZORZLIIBFINLETH D)

R ZORBRITVWDWYD “TT0” BRENDLIEDTHDL, TR MRV URBEROA U —FIT,
EOBREDT Y FRF L AEERH I ETRDL L2 HE LTS,

@

SRITEIERBF DRER, BhEW, FLTEA 7 22N ET, FRSUIE R RO h;jrnannasmnmco.,un
BEREDO LD TT, NEDHWR I OTENT, B THELICEI>TTFEN, =

J7LT ) a—av kRSt
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2. An appropriate number of endotoxin indicators should be retained by
the laboratory and used as positive controls. After the depyrogenation
process is completed, extract both the processed units and positive
control indicators as described above and test using a qualified BET
method.

WHERBOT L Ry AT —F % TRPHER L. BPEXHR (positive controls) & L T
AT, B v e ARETHIC, 7 rt A TR L 72 BALASER X O o A
VU — D) BB O T U T e = K R F U UREBRTE (qualified BET
method) ZfEFH L C, fiHi3 5

Any activity detected on the retained positive controls is
called “recoverable” activity and activity detected on the processed indicators
is called “residual” activity (2). Two cautions are offered:

Z RDHELR U TN T2 B PEXEHE (retained positive controls) "CHR HY S AL/ dnfa] 72 2yEPE 4 . “[EINATEE” 1%
Pk (“recoverable” activity) & FETR, i/ SA TLBFR L= A P — & TR SN EEE2 S “BE” S
(“residual” activity) & FES(2), 2 DDEE R EZ, BET X TH D

1. Inoculated units should not be pooled for analysis. The conceptual basis
for this study design is to determine the depyrogenation capability of
the process, and pooling extracts from a number of units would not
allow evaluation of reproducibility and also bias the results.

(=2 R R o%) B LB ER i) 13, 2TICdH 7o T =3 & TIERW &
M ORIRBCOVTOTETRETHD] Lo zl) , ZORBEOKFTEIT H2BEEREAR
(conceptual basis) |d, & D7 1 A D/ A HHE /] (depyrogenation capability) ZHET5HZ & THY |
SEOHEAEZRD b O E 77—+ 2 Z L, HBEEOFEA KR 252 & THY,

MOFERD AL T X (Ry) bAELIEDLIETHD,

2. Be careful of dilution while extracting samples. The units for an LAL test
are EU/mL. If the extraction volume is 1 mL/stopper, then the result of
the test is really EU/stopper. But, for example, if the extraction volume

FRRITERRE ORGE, BhiE, ZLTHA I A0 ET, FRUIFE S E RO ‘r*jrnannamumuo.,un
-t — ~ .
BERED L OTE, NEOHES L TIIL. BFRTc > TFS 0, PIo7L3 - )a—Yay AR R
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is 5 mL/stopper, then each milliliter of the extract is a 1:5 dilution of

any endotoxin activity that has been extracted from the indicator.

T TADEOHIZH T2 > TR FAREILOWTHEENMLETH D, LAL 7R D HAT (units)
IZ. EUML (1mL%79ox> Ry uBi) THDH, b LIRS 1 mL/stopper TH D785
£, Z DR RBROFERIL, B 5 2N EUlstopper & 725, Lo L, Bl x i, fliHE2Y 5 mL/stopper
THHRBIE, TOMHBEOE 1 mLIZ, 2O P —FnbiliHEnTnb= 2 K%
VIR, 1 BOFIRE L Ro TS,

The log reduction is calculated using the following formula:

PLTFIC R A& H LT, 8 (log reduction) % 5tHT 5 -

Logio reduction = (logio recoverable activity) — (logio residual activity)

Logio 8> = (logio I AT RETEE) — (logo FRAFIEE)

For example, if a laboratory detects 4500 recoverable EU/stopper in the
controls and 0.3 residual EU/stopper, the log reduction is calculated as:

Bz X, B LI (controls) C 4500 [B1{ FIHE EU,stopper C. 0.3 #%77 EU,stopper TH v, & D%}
BIAMEIZ, RO X HICHESIND -

Logio reduction = (logio 4500 EU) — (logio 0.3 EU)

Logio J82 = (logio 4500 EU) — (logio 0.3 EU)

Logio reduction = (3.65) — (—0.52) = 4.17

Logio I8 = (3.65) — (—0.52) =4.17

Historically, laboratories added sufficient inoculum to each endotoxin
indicator unit so that at least 1000 EU could be recovered in the retrained

FFRITERREFORRE, BhiEV, Z L CTHA T I 22N FET, RSUIFECEFTeERO r*jrnarma Solutions Co.Ltd.
-t — -~ ..
BEREDHOTT, WAOHES L OB, BFFLCE>TFE, PIT7NT-Y)a—Yay XA R
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controls. However, there are factors that the analyst and the validation team
should be aware of in conducting these studies. Foremost among these factors
is an understanding that the lipopolysaccharides extracted via the Westphal
procedure, of which CSE and RSE consist, have physicochemical properties
that can make achieving a uniform dispersion of a highly concentrated
quantity of this material difficult or impossible. Also, CSE tends to adsorb to
surfaces and therefore may be difficult to remove from some materials
resulting in control recoveries of less than 50%. In some cases, the recovery
may be substantially less than 50%. There may also be considerable
variability in recovery from test to test or even within a single test run. This
is to be expected and history has taught us that this does not impact the
usefulness or effectiveness of a depyrogenation study.

JEREICHD & TRIIE T R hFv oA U7 —41Z,1000EU %71‘7]‘5%1% L 7= %J B4 (retrained
controls: 3Rk 12 M) CTHRINHKRA L. BF= L Ry oA o —20 T4 EOEFERM (inoculum;

RIE 22T A7 FYT - v Rhdsr) 28%T2) ZIRIL TV, Lblbiﬁﬁf\b\ SN Lo
VF—vay s F—ARB, ZNEDORBRETI L TRO TV LFTOBERFEL TVD, ZRHD
KFDOFThHixkb REREH DX, CSE  (Control Standard Endotoxin) 33 &2 T8 RSE  (Reference Standard Endotoxin) %
g% L CUWN S FTD Westphal 75 GRiz2si) IZX > T L7Z Y ARAR Y a1 R (lipopolysaccharides)
DFEFOMEACFEZRIEEIZOWTOEETH D, TOWE(LFIIMEE LWV DX, ZOWEOERE
D iéj RBEOHBEERT A EPRHETHL0 . AAETHDLENI D THD, £72,CSE I,
WZRAET DM H D, ENd R, 7&’37%0)* B DORENKEETH D . 50% Al D xR [R]
WﬁkmmMmmgéﬁbéﬁ%ﬁ# o HOMDEGE TIX, ZDOEIERIL, 50% 2 K& < TEID
AREr &5, £z, RBRE T, HDWIX ~0®§ft5ﬁ®9éﬁm@q3f‘éz\ B ERIT N2 V) R X 7R AS )
ZELDWEER DD, ZOZ LI TRINDIFEHTHY, ZOBELZE RUX, WA wflE&E0R
RS D WBEIECA X7 FEEZ DO TRERNI & &, BAITHZATVD,

FRIET © T2 TW D “retrained controls” & i3, 10 HAFRIZEEH S TS “retained positive controls™ 734744
Do T R RXT LA V= TOWE SR GERE L 72iEE TRV 2 ISR 23 “1000EU”
LD L EBHICHEBMLIEBDOTHA I, ZHUTY VRIZK DA 2 LTI “3log " 34U HING
FONLTWENGTHD, LAL, 20 “3log " LWHF 777 hAZ 4 — R (defacto standard)
E, AR T e Al LTOERINDIEITHD, 2FY, [V + HEEILDP A1) &
WIHMBEDETHONE, Z0 2 5OUREMAGLELT oA L LTOlAMaTHY, V2]
& BN X DA v ) BMEBNIRD 5D O TR,

ARIE2 ¢ “Westphal procedure” (Z—=> R hF L v ORBRICR L L EHIND HFIETHY, K-7=/—2k?
FETHD, ZOHETIE, TABERSDBRIND, =0 R XY OmRTARENRIEETZT XTI v
KA A 5 T 5, Westphal 1% 1950 FRIZ, YK=Y REXR T URDA v I Tholevwy 7 A -

FFRITERREFORRE, BhiEV, Z L CTHA T I 22N FET, RSUIFECEFTeERO r*jrnannamnmco;,un
BERED L OTE, NEOHES L TIIL. BFRTc > TFS 0, PIZ7NT ) a—2ar AR &
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BIUTO USP ODNETIZH Y EFA Y BRI IEHIEL. USP OEH A ZHd F Sy,
TT Y RPEAR TR (7T A TN T . RAY) OB Th - T, RUL Lideritz &30, = F
PR UDOIEEARBITII E RATHDL E L, TOHEREZH LN LI,
http://www.asahi-net.or.jp/~CP6K-IND/whatendotoxin.html

http://www.nihs.go.jp/library/eikenhoukoku/2008/019-033.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1828799/

A 3-log reduction of the recoverable endotoxin is a common target for
acceptable depyrogenation effectiveness (3). However, this may not be
attainable in all test systems or under all test conditions. Where a 3-log
reduction is not attainable it is necessary to carefully evaluate endotoxin risk
in the process based extensively on inherent endotoxin burden. The
depyrogenation program must prove that endotoxin levels below a
scientifically established target that references the use of the material are
attained in a statistically consistent manner. A good place to start thinking
about those levels would be considering the endotoxin limit established for
the drug product. Although the endotoxin limit is established based on
calculations of active pharmaceutical ingredient (APIl) dosage contained in the
drug product, any contributions by the excipients and container/closure must
be considered in any validation study, and the sum of all these contributions
must meet this limit.

i A 1 DFNEDOFR S D —MH) BAEEIL, B ATEET > N k322 (recoverable endotoxin) @ 3-
log J8/0> (3-logreduction) 23, —fiXHITHDH(B), L LR D, Ziud, ETOREBEI AT AL, &
TORBRSE: TR FTEE S 1IR 572\, Z D 3-log D D3RR S 72 W IGA . TRFFHIZ A L 7=
A7 B 2 AT (inherentendotoxinburden) (ZEEDWT, D7 BB ADT L FRFv - U X
7 EFEERSTHMO T2 2 EBRELR D, Bioaina - Fa s T AL, Gt 2ob s e 7 2eZF
mEn) BHERICHESL SN BEMELL T O R X2y « LV THD Z L ZVAELRITHIER 6
2, ZLCEOEEEIE, ZOMROHER Gk : it oot 26207, FIZETMEOL S 2bD) B
WEHEIE B M D $H D J71E (statistically consistent manner) CIEMSND D THDH I L&, Sk L TCWARRT
UL B 220 Gk : 2 0 FRBOFRSTIERF) o TIDD LU DOWTELRTHAL — M 572D DK
HEWBIA AL, WA TSI SN R RV UREHEEZEZEZDZETHD, T REFVUMR
FEME X BN B F AL D IR (active pharmaceutical ingredient ; API) D FFHELIZIESWTHENL S NLH 3, N
B e O 2=/ 12l GREE: =2 B R v afi~n) 525 E DAL (any contributions) 2%, SV T —3 3 >
A % 1 Lf%ﬁﬁﬁbm ZNODFEGEDOERN, ZOREMICEE LR ITR S0,

FFRITERREFORRE, BhiEV, Z L CTHA T I 22N FET, RSUIFECEFTeERO r*jrnannamnmco.,un
Y - -~ ..
BERED L OTE, NEOHES L TIIL. BFRTc > TFS 0, PIZ7NT ) a—2ar AR &


http://www.asahi-net.or.jp/%7ECP6K-IND/whatendotoxin.html
http://www.nihs.go.jp/library/eikenhoukoku/2008/019-033.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1828799/
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Elastomeric closures are generally received with little or no detectable
endotoxin activity. It is possible that a 2-log reduction by rinsing could be
sufficient for some packaging components, excipients, or other materials. An
important consideration in making this determination is the incoming
bioburden presented by any material to the depyrogenation process.

=T LHE (elastomericclosures) 1X, —fXAYIZ, T B R ARMHITIE ERRH SR, H D WIERD
TR R RF VAR T, T ANDBINTWD, KON TIEER (packaging components) . #SI
Al (excipients) \ @ DWMIZDOMOYMIZHT LT, U R LD 2-log B X, +072bDTh 5 AR
PED B D, T DOHITE (determination) Z i U CIT 9 NE HERZBEFHIT, M A v ek R T 548
TD (any) Vs SR T IO TARIZA - TL DB 5H D /3 A F 73— L B (incoming bioburden) Td» 5,

ROUTINE PROCESS CONTROL HEHW 7o tEREH

Proactive control of Gram-negative bacterial contamination is not merely
critical, it is essential to the production of safe parenteral products free of
detectable levels of endotoxin. The use of properly generated, stored, and
distributed WFI ensures that the most prevalent ingredient in most products
is not a significant source of endotoxin.

7T KEWEEROT T T 4 T Rk ke REgLE) BENPEECTHLIOARLT, B LEA
HBLXNLDOZ REXRUNET7 Y —0 @oshr) BRBVERAOREEZT 5 L, MHEDOHE
HTHD, WUNTAERL, FRTEL. & L THELE N WRI Gesiik) ORI, 2< oG Toikd
BRI R3S, T R hF T OBERRGHEFETIIRNWZ L Z2RKFET 26D TH D,

Once a depyrogenation process has been effectively developed and
validated, it must be maintained in that state to ensure continued
acceptability. Chapter (1228) details the general practices that are
appropriate for all depyrogenation systems. This is accomplished by a number
of related practices that are essential for the continued use of the process
over an extended period of time. The essential practices to maintain validated
status include calibration, physical measurements, periodic endotoxin
assessment on incoming materials, ongoing process control, change control,
preventive maintenance, and periodic reassessment and training.

QLTINS BT e RZRAIEAFE L. NU T — F LR bIiE, A7 A YE (continued
acceptability) Z PRAET D72, £ DIRAE (state) ZHEFF L 722 1TF N7 720y, (USP @) Chapter (1228)

LB OB, Bl 2L TH AT I AREOET, FOCHECAEDED e egPharma Solutions Co ltd.
- —,a e
BERIEDHOTT, NAOHNE L OEFBIL. BFE E>TFS0, RIT7NR ) a— Ay ARA R
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1L, 2TOMANAL B 27 NI L TEICTh 5 — XA 72 &0 (general practices) & ZEAIIZIR TV 5,
TH GRiE: 20 X5 Bl A v @R 2epo 7 ae 2ok 15, ZEOBEET 5 HHIC L > TERSND
bOTHY, 2O X5 BHIL, 7ot AORMMICHI 28 HICHHAD LD TH S, N
T— N SRR Z HERF 5~ 5 72 DI A DO BIELIT, 7R IE (calibration) . #ERHIHITE (physical measurements) |
TR IO EMRY 72 K F 2 3l (periodic endotoxin assessment on incoming materials)  [A]FREEY) =~ 12
T A EH (ongoing process control) yapikeeiil (change control) TRt E (preventive maintenance) . M ONVEHIRI 72
BT EARA N EFIEE (periodic reassessment and training) 235 £ 415,
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Auxiliary Information - Please check for your question in the
FAQs before contacting USP.

FFRITBRREEORRE, BV, T L THA 7S 220 ET, FRSUIECZFHTE D ‘r*jrnarma Solutions Co.Ltd.
Y - -~ ..
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