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2 Introduction

Q=Y precision cleaning (8 W A|2]) 1= critical cleaning (&
A oletar k= gole AlFF o] 52 di=ol AMAE 22
7Vl 2AE o A7 e AF TS A st ARk A

AloM = AZP717715-3F2] AlH, 8o Al de] w4 2RA
27} o17]e) St =gk uAG AA 7 kA, e, B 55 A
i 9 3-8 71A9) A B sl AS R, Aok 9 a2

2 Ao A SEE = AR = o 7] ol &3t
A2 A8 E 3 Q= QA A (critical cleaning) o4& 34k ﬁﬂﬂ
B2 spetad 83 A AFAE ARESH Edk 9d @
G w2 s|AbEo] el Aol WigdshAl HHA A gl 2414
stet=do] g AHAE AHE-sh= Aol tisl AZbekAl aeskar
1T} o] el A & uf, A AH A= A Aol SR 07 -
Alzolghal & 4 vk gk B2 AtdlEollA, 4 MlF2 o]
N HAFE] 7ol 2 FAlel sl AE 7t 714

ﬂl

o2

ol AlA A= ti7| e dolvt 2ETNE oprlek: AR5
EOI SIS Tk SHAEA ghethis AR S T o 8 ojn)7)
ot} o]# MA A= wE AAZE AT uf v Q3 A HASS

3]

AN 4AE 98-S Hnstel s A o]of g},

2 A= AP 3] Qo] Bt A sHAl A AF A
S} AAEE Ak A Aes HAdigkshs ol =v= 771 23l
718 =) At w3 glo] Frdebet A2 oA nk, o] A2 40 Al H
AAE] A=A spdato]zp FaAl sy A Ab(Alconox, Inc.) 7F
504 o)} 239 Ao x Ao o]E FA AlH 7] Hokst 2
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What is an Aqueous Cleaner?

1. M& 2] HAFHISTORY OF CLEANING
4 MAH SEMIAQUEOUS CLEANERS
3. & MAH AQUEOUS CLEANERS

T A =2 A 8-S FFA7)7] A8l 1ok s =F
EO]E]‘ Al =4 A= AAEAIA (surfactant) & AR SIA S &
T o9 7k 8 (builder) & 3tk AHE/ A= HA&A (wetting
agent) & Z-g-3lAA A& &-dlo] 0520 FHo F T8 T Y& IF
& Qe Feth AR AUIAE v 243 Agste] fA
=GN E A RA R Zgsith AHES )] Bl falE 450
23} 9hg-3ke] Fgol o] AlFE WallahA] XA st (& kAl 2%
oA, o] Ad2ell thal} AAl kAl Aw- e

1. MAO| A}
History of Cleaning

A, & 714 OFH, substrate) o] 39l
tol=4el, edEdoY =S Al
sk Zlow Aolet 4= gtk Aol D4 @984 QAFe 4 @3tet4
HH02 R,
A 9] QAR vt 22Ul 7HA 7389 A1A e et S8tk
«H[F Soaps - AlseH] ol AbE-atE AH OFEAIYE F (sodium
stearate) 7 Zo] & U #3} 750] A F71AH] A AHAR
AHgskE AL

« 201 Solvents - &< $u|& $3)5l0] A TIE FH 2 k5o
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AAsHE &g s 58k A

sk 20 Synthetic solvents - & 3Ha-3}5k4 (CFC),
2 (HCFC) ¥ #HE31eka (PFC) & 2] 91980z
&4 (fluorocarbon) 3}5HE& ARS8k A

28 MEK Agueous cleaners - Al A A S AAEAI AU oA} A2 £
8t 2R $akel o7 9ES o EuT) ¥ud o 3lHo] 9=
AL GA S A2l aA sto] T 2RE Hoj Y= AlF

[e)
+& 543 A,

2= 2
T
wh=

mu n&

:@}%E}
Fe=

k& rﬁ

(1) H|% Soaps

TR 1350 Y97 B A5TE S TR
(soapberry) oA e st o] Foltt, o] U2 4 AF¥E (saponin) ©] 2}
e BT S Sk, o] v AE A 0% FARIUER (NaOH)
W FEA A B AE o] wkEste] s = A AF Aol o]
EA9 AL Aojx 7 5l o SR (AR AT
Efujotl] AE Aol e - AR - 3 2YS sk vlEA o]
71505 wololth).

T 20 AR Al (Galen) & 24179l & 2olA BlFE HFASE
A5k AA 2 R EF0R V5t Qlvk Fof ath ZrRjlEel| A vl
FAZ A 2] G AA E e (W5 A8k ehdo] sapos LaEel
T GAAA A TF 71 = vl 8 (saponifier) 2 £-0] & 2~o] 3L 9l
oh, FAlell o] ZejA= Gt oft)ef ek, A1 2L {5 H7bE0
A ARAQL v Fo] AYE k. 2719 Az 23tk FEol ]l
1800 thol Y=<} 2 5% Nicholas LeBlanc ©] ¥t Az 3} 1 3 A
7] F ol w4 -8 2 Michel Chevreul o] W3 2|2 T o] vlZ4
o 50] 7Fa sk ] AlxA o] thsoifit) 1Elst esd, 2l v
A st FAE 5T 5 ole AF e ARAS 2HA Hlth

(2) 0| Solvents

A BAZA 0 4 1
& (solvency)”, & &3lg & S+ 59
)] Ee]AoR 44 S FAJsh

16 =8 MEH HES



z A2 3 (vol at11ty)”°i IS n) A3}
o} v]5o] A 3] w &= Aol ¥ soHE F
off WheEE =5 1A A" 714 (substrate) & 1A

Aol S85E edE 1FEGFE AE )= el
2 ol So7HA &, 1 vkl 714S &
Zgrh) oA AUH, 714 9] EHlE 250
Gz} ot oAl =M, o] % Fuj7} S 1

2o
2 ol o~ X
ch el

_
Rl Go D
rol % 1o Bl o=

2o Lo

(i, [T

s

o

o

ru-1om>i

— O

=

rE
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w2
tlo i
o
%0,

ey
Jo o
~
=
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il
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OFO
=
%
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=
?:ﬁ‘
_IE
ftlo
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=l
3:0

W}% Zlo] B

[

(3) MM 20 Synthetic Solvents
HA & A2 Aol = E 2 27H (chlorocarbon), 913
FAA3HE3 A (HCFC) o] otk E22IHEE 8A-¢As 7o
3= gujjo|t}, g2 A3} €4 (halocarbon) & 22 —§hA A& (P4 &
BHEZ4Y g oot}
Aﬂ%“ﬂ AHEEE M AREAQ ol s Aldsle A ER SR RIIE
(TCA, ‘“trike” = WEHERZXE), 181 HEZZqEH (PCE, E+=
“Perc”) So|th CRC B4, 4 181 Gaef 7)HES & £rjjolt). A%
of 7hg dwtd 07 AMEE = A& CFC-1130|t 4 a3k A
(HCFO) = 4% 378t WAzl CRFCo|t}. HCFCE CRCH.tH 2 918

l

l“>

[RIE] SOHEHGBEER Sohvation) © YHHEOZ Bafol SREA £ Sofol Tty
£ 0| 20| ZBSHA S HS LBITH

=8 MAMHS FRL20R 17



gk oA o 24 TPEE Gl
SEEIREE Holdt AHES T QAR BRSAE S 0w
npHZALS Sl 854 27|12 W), w3 o] 7] /\51_ = 3
At elol| e sttt 22 272 S #1713k (VOC) ol vt
CECE ERE7RERT SAS stou) QHEMAIE 1 5717 o&EF ¢
9] & AQlo] wof 27213l op7|$th CFCe 223k E4 (0DS) 0]
v @ E3k3) 249 (ODP) 7 A 723} 2414 (GWP) & AWl
o, drast A shek2 el ARelE AR A el A
s 03%% a3ttt HZoll= 44 ol Wizl ol F WAl +4
£ e Hivk A =etolEeld 3t At ol A B4 9 Al
]_}}_ﬂ = /\].Oﬂ p:}]:,]-/\ (carbon tet) += x] 1’ o]_/\JJ—E J‘_‘:’L oﬂ;g
EokrasteE) 3 Awel et To3 = "é S EA 18399 =Y
= AAtEo] e AAARZ AlRE A 1y o] detEde] 57
gt %‘éol ‘2191@ lﬂ }Oﬂiﬂrﬂ*—t‘ A f713kHE (VOC) ©]
TR oklel 719 BE A48 ek 4

Jlﬂt} ADJJ T2 AR 930 VOCH W] o
-] = =

oo = ofy
__PJto
HU_

=)
PO EA

rlr
o}i Sl

o
o
=
o
of\
mﬂ:
014
o
F[F
O
(@]
=
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o o i L2 2
Lo ox
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O =
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é
o
o
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f
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=
>
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(@)
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o
2
Y
ol
o
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=
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)

1890Lﬂtﬁ°ﬂ 2292 (Swarts) & BRI Z O R ©ha—5A Ago] 4
AL, T PRE A v 57Fe] qFE|Ze] H7heEH ARl bt o)
222slRo 2N CFOF94E 5 Stk ARS SAg B8 1

TE FoA A EkEAs CRCE) 3heh4] A= (precursor) ) HIE

2o R deAA H3lrk o] AL ok 30d Fell Hxo 8 4

FA2E el Y F

715507 WY WA AlxE A garAe] 243t dRE

A A% e R ZRAATE ES] PEE o, o YA A Wzt

AE T e Sulid ARARA 58 548 HolE

o7]oll& &akra, &27H2, CFC, HCFC, A4k stell | 2 (HFE) % 3}

2 r° 4>

—E‘il&mimﬂ

iy

23le4 (PRC) 52 Zaka)A mhe gha 9A) A& 3haESo) 9}, 242te)
stetado] S5 AXadE 7= v, B o] 74 #qlo] 9l

+d, 53] CFC, HCFC ¥ PFCi= A 2138l e = E4 2 v 4
o} 1A o] EAEY AR A ZE A el AlRdA e AR
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L =AE7F AR, o] @ES B ek A=Y ks dAA S
Yot FEZ S I E dEd 0ET T =4 Fet o] YA
247) =77k Mg atel e, ml=2 19879 92 169l 53t &
160717} H& 5717 2 E2 & oA ol A ettt
o]9]o| % H|E PR AL oFo|7|= skA| g, HE 5 ES LA - T HE |
g s 59 BEgugd) 5 AF o] &xa qlrh. FAAA
(immersion cleaning) 2} T 0], AFAQ1 Ao &= 7] &4 (vapor
degreaser) ©ll o]l F72] FAEo] EH| AHEHT} pA|RE o] Hold &
3l 54 el 714141 AL e8| FA ASRE & 7% gtk
CFCel #de E< Al AHeld e w99 3 A3=7 HCFC/F
e ek HCFC: 222 7HEH TR Ao
Aol Aol B8k, HE AHAES
WalE o) & 7hs A o] el vkl e E

7':]1_
5
=

A

ot
z=
T
Ry

ﬂl

] @31, CFCRU= 9 E317)
HCFC7} 2£3}y] W A4
v},

ol

L ET8 MEN

Semiaqueous Cleaners
kA o]ob7] 8t H %2 5714 CFC thAl A& A Q] Aztala wd el &
233} A 24 HCFC thal] A2 A1e] 4 tfst 4291 Geke A5 &

o4

[¢]
AARI A7)0 AT} 4 D F573 Al 9] ARAE S8l
T AHE FAANRA G Aok f1ARA Y] A ERet Ao
t}, o]Zl L g 2% 1(terpenes) 53] 22yl (limonene) 2 3]l (pinene) 2 2+
A AMGAA L 236t AlHEEs v
+ Aot} 23 543 ©3l4 (homocyclic hydrocarbon) &
= Zgst WAlE 7HA AL Qlek ElElW - (turpentine) & EH 23] oA
Ql E3Hufjoltt. 54 ‘ﬂ %“H T Slel 2o £EE AFE
Z ]

a8y 712 8 (grease) & Xﬂﬁ o AEAQl W g, &5

X ABAE oho] Fojof sh= A2 oh] L 1thn A% Felrka FA7}
i A oheh 44 AHS ofF 1] WSt 1 A48 0
& o] $AARE ofe] F1A) Aol BT ARE 7|E 584 08

=8 MENE 2RI 19



= AR otk §rfe) =840 5 o e ARA Y FiE s =
oluAT UHt ARG A 5 AR

3. 8 MEX

Aqueous Cleaners

A ooz g0l H x| 4 AIF Al HIFIT WE YRR
A2 Al (detergents) = 1930 tholl A58 A/HH. A (3=

)& AHgsle A, AR A= v FRT T $2 55 Bole 20E

=, AHAZE el S E wiavlgoly Zoles G4 CE

T AT AT Ve 7L Q7] wEeltk 22F AlATA Sl ES

Al7)=d] AREEE7] 8 e 2-8H01 4k (complex phosphates) 2 A

o) AHE S AN AL

A A A FE o AHete 3 *]ﬂiﬂlﬂr thebro] AltEo] ¢
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H (o) H (0+) R sjol YR}

Partial Positive Charge

o=
(L=

MR}

Dipole Moment

0 (0-)

Water Molecule (HZO) Partial Negative Charge
= 2kt

RSNl SH5}

HI7ISHE= MAS0| A0 7R 2 A HERE = HOXIES E0T7=
gomAM, 20 M7 3N £= HIRRHE S HoiFich

The electronegativity that attracts electrons toward Oxygen (O) and away from
Hydrogen (H) gives water an electrical polarity or dipole moment

H (a+)\ H (a+)\

= 0 ©-) e 0 (0-)

H @9 H o+

Water Dissolved Polar Soil Water

= Sl SH 2= =

SHBHHA LHOI2 HLE U XNIHES 2= £ 2SN I8 Q2 240 JisEt
OtMGE MAS POlF= SasE AL 22
Simplified three body model showing possible stabilized arrangement of

polar soil molecule with water molecules with dipole moments arranged nega
positive
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The Chemistry of Aqueous Cleaning

1.8 MM d22| 2 g9

KEY DEFINITIONS OF AQUEOUS - CLEANER INGREDIENTS
2. +d MANC| BF

TYPES OF AQUEOUS CLEANERS

T AY B 7)1 3HE dotr e, A FAX A7) o] g A 2
&3z A& olslishz Alo] Fogt], ol F flalA= AHAl I AAE WA
olaliafoF st

TA AFAE AgH s @ g A& 9 A5 28-S e AUDA
A, @ E AEE Foota, F71ES Ado|Es) stu, 121 Ao oY
S B33} 3k W (builder), 283 @) B4 AlEta, 9.%o] A=
he A& vl Ay A4S sk old] 7 VMR FA

1. =8 MEN 822 F2 B

Key Definition of Aqueous—Cleaner Ingredients

(1) AIHEMA| Surfactant

“Surface Active Agent” 8] =U2A, A4 (hydrophob1c & 7194/9.d
23) Yty 1A (hydrophilic, & F13H4) weks 714 715 Eajo|t}
ARGAAE &3] F8hAl, FaAolz EatAloltH(the 4 os #x). 7
S35t A A= 23] LAulAlEEANEF (Sodium Linear Alkylbenzene
Sulfonate: LAS) o]t} #-2} U] &ullAl Fi-2- o] AAEAdA 9] AFAd/A
T4 dde] sldst SAsHE 7K EEAS EAE EA] X9 E
sttt A A= Y2 07 ol Hlo] 18] al ko2 AHgA]

_/
=

R EDEIET 23



AR LFET AR RIA Y T AAA S FRE 2E T

(2) 20|12 ﬁIE%"SHI Anionic Surfactant

FEE 72 R, 2218 St ik 7H AHEA
Ao}, #Ake] & * of Fit 7l =EAN, ke

), o] AT 7 HEFO|U Zu3 22 Pk 7] w4 o]l 93

3t} olof djdshe o2 AR EAYER, A

(AP, AL I EZF 50l Stk Sol& AUGAGAE o] W, +

Mo o] &, & 7l 54Q1 ks W o] SHsHE W 714 o] o%

T

M
>
N
X
4
w
o_>|:
r-p:

(3) H|O|2 AHEY 1I Nonionic Surfactants
o] o] gl& A Aot} FALY] §F & Lol AL FHE HiEE,
OE & 2ol Atkst 714 228 7B S54& WA drt Ak
U atstregde] g2 SEARE Ho vk =2 3
g} o] Abhes A S5 23 dAjolng A
9l &= 543} (net negative charge) & 7] 3}, M4 £}
A= = A T 7 QU RRETH(1elA] ofop]
3t A3 ). vlo] A A A2 o2& alcohol ethoxylates,
nonylphenoxy polyethylenoxy alcohols 121 ethylene oxide/propylene
oxide block copolymer &©] 21t}

(4) %*OI2 HMEMH| Cationic Surfactants

GBS W EAEAM 7l A4 SgeR Ho gluk o]l dkdh v
O AAAI R = 224] obd] ksl FAlste 2 Bt S418kE o
Al ¥ gE 2ol Ee)7] wott. kol A G A v Al o
i mrle] ofol& Aatats FAdsto] Akt e ASe Y W Yol
AR GAE ol AdGAS A & o et S gole Ang
A7 EdekE | gole A Ae whgste] 58449 e 3Eel §
= 35zl &7 wEolt

24 278 MK HES



(5) YN A &M K| Amphoteric Surfactants

pHoll upg} Aahrt Wah= Al @A Aol o] 71& pHell ubel 20]&, H]
o] & L= ¢Fol o] & 4= ot} th7) ofd 4 slshzolE Al /e dsk A
g 5 5 7 AEE 248 4 Qi)

(6) 2AHH| Dispersant
A YellA 1Y =S FARTIAY dEAI7]=(suspend) Ao S5
= A|A A Aiolt) BAMA = 84 A S AIY 84 A (7] AR
%

(7) §3IH| Emulsifiers
Foll—goll S3tzo] A L F TolA HFgA] edo] gl oA
zl

I

9 (24 HsHY) TS o] g8te] 584 293 4lola, ¥t WA
(& Asy) TS ARgste] 3} Aol W o2 wAE S §4dste] |
FEoo] gl KoM F3EEE WHEL 0o]9) T2 vt FEHY 125
1] A (micelle) o] 2} 3=, 0131 UF-a-7ko] e A= A7l T o= A
Zbsl = Qled|, 7 WS A AEEA A A B B3 HE
ato] upA-S el A Tk QAR AR Fo 7 ety (1Y Fx)

x
il
4o
=
=
@
=
@
P
Q
@
S
74

2o £W 422 Wia AR golo] £US AM E3} 020 Fulg)
B A%ek wEe] Fuh o2 B3 BE A544 (2 /]3] EE
W) 9 Alo]of 7S BT A BA40] B deio] o] Hof
AR S4S thE 244 FHOR ol A0 A7k 4 Q)
olul 5-glo] AL HAO B BE BRI 45 5 LS dEh
oAl B ANZE Zoleha 2 5 9t

(9) & Builders

FEIl s e, AHS Wellske 24, vhivlgolu A ol e}

=8 M2 2rey 25




i

ARS8}, o] A2 ooy v AlH A =2 vEg-ste] vl=84 < Al
Ha7] ofE ZE, ka9, 2Es 3 a%ﬁ%ﬂ%.ﬂg%ﬂ
© oldl S&4Eo] bgeFstA EAlstH, 53] Tl Zol 59 itk
BmMH%EWHoﬁﬂﬁ,ﬁﬂﬂEﬁlﬁﬂi?oﬂﬂ@%@ﬂSﬂm%mmg
Agent) |t}

411

ﬂlj_fl“

(10) LZ2|A 2 Alkaline Salt Builders
A EFoIU AL EF T2 Fr|dEsolt) ol Ze, vllvls,
A3} Agsto] mof Z= 31gha of W Eof] FojA] = 35S A it

(11) Z2{|0| EX| Chelating Agents
A8 TG RS X EARA, FdakE W S ol 23wt
Soto] M SRS AT o212 A U9 thaFst el 91,
it ol/del FAskE 2ol s thAke] T o) el EAlshs o1 7)<
Fdete} vbs-#T Aol EA F shrE o ol H EfolA EAL
(EDTA)]t}. EDTA= vl 48] oM EAY AAE 744 31 Slom, 548
7HR ) 7)€ oA EAR o] o] 7l 9] Rk 7H 5 o
s7F A g 2ol o7} |t o ] §17] 9] skt A

(12) A2|M| Sequestering Agents
53] 54 o] 23} dds] Agsto] o] 545 o] o] o slgtE 3 vhe-st

HOW ALKALINE CLEANERS WORK

Water Molecule * ¥ 'l. ° . B
and Alkalinity ~_ "9 L% Surfactant
Builders 0 ) * . O Micelle

Surfactant L

.
. L]
;@ L] o ©®
O * ' I Oilwater-
¢ o * " o o Surfactant

Molecule

Surfactant ° Emulsion
Lifting Oil o

Off Metal
Surface

(Forms
Emulsion) 0il On

Surface

Surfactant Molecules On Surface Metal Part Being Cleaned

Revised from Precision Cleaning Magazine, June 1997.
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A k% AelshAvt ek QelolEA| (919 g Bx)olch
ARSI 23 204 A48 25 BEIA S, ol A4
& $EAD VA 48] T A S WA G2 v

A
71 AIA 22 A A (immersion), 5 T EE-L}E Al ey &},
[¢)

o

o

AL g S vlFstete] 84 HlrsEs st
loth, AJF A A 22 W (formulation) o] E3He] = AAE A= g4
FEE FoA Foketal LES Al didEelA bojuls 9 ¢
183t AAEIA 2] FAHES A (micelle) 02t F-2+= 128 F
HE o 7 7H] R RSk Hl o] 7 7HA U]‘“ ?%EHJ ]2

AEYA Y T, S5, A ko] upet Dbk AdEgAE 55 &
o < wojuo] AeYE]Y] S d—=—AHGAA 01]”2 =
,o] o gAML w o A AT

AYAQ AAMNA L F-35& 8710 G g2 ez F=] 34
A7] §18l 57 Wk air agitation), ‘37 (turbulation), 714141 &4
wIE o] &shs W= AXA "t o]8) thxA o7, Axo] AlH
A G 7Rt o 20 @ EAIASS 8 7 QlTh.

AH Felli= guago] QA Hok o2 54 AlH AlA"leA =
Hrp o] o B2 B& ARSI Awol ARseE B2 AAA1ES AA
AHNEG ] 58 70 A3t Pud S22 He v s e s
afH, ol Al A sl il sk I HFA] 0= Al ek §40]7] wiitolt

rE, POy

=
2
s

o
RN
ox Fﬂ Ny [UIO

}~o
m2

_EFEEH

e rﬁ

_4

=
=
o=

J o

flo rir
o mru TS

!

01

AH

=
=
=
=

Jeré

« &2 Wetting - 93} A 9] Aeo] vtolx] AxA7} 2
ATkl L= UF-2 Sof7} 71?“01]*1 wojul= ¥+

23} Emulsification - 2-& 99 W8-S AW AR FEHSIY IAE

ol AL AH 8719 FHOE o] Foh= Zﬂ% gho}, @ 9/
B e e A (Y Aol ¢ 'J T 3x)

« 3| ! 718, Deflocculation - Q55 28 YA} B0 A F v g o] &
ANAAN SRS A8k A

rlo
ol
=
o
tll
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« 24 8 Sequestration - H]F€A FARE (0] 28)7] 5) 9 A4S
o7 Sl &9 delA 2, vhadlE e Fad 59 o3
Akgske A U

« H| 3} Saponification - A4t} <bZk]
YA s, Auko) ekzbe] 71453,

HSAIA 784 W

it
i

R Fzol S okl M g = Ssh AE-ell oEsk 77 5194, EEE
g Srleke 2 4 HlﬂXﬂ—t— Srsha vekst F79 714
M‘ﬂl g o 7 s 8‘%35}. of

d== g YRS EHEH S dAAF7L, HEES
AL £= HEAAM FA S

4
U
(o

« AHEMR| Surfactants - 9] oA g ost nie} o] (2 HIE

F2) ARBYAE RIHQIE §-§ EGE ), BHQAAD
v YA- GO ETR), DaE A 313

Fgo| Wee T3 %S
A wEe] F), 1)1 BECHE AF B3] 42 B Eobi

3 %) 59 28 s 3 BAEon:

« U0 Builders - 7719 0824, A B 4 AHA} £3] 2= G2
2 =9} 955 (buffering capacity) < 2t QItHpHE 4224>7,
FA~T, AT, A R AkeE, SR, BTG, AR, 1k
T Aol EEAAY Y 7ok dFvlEitatd) ol osl vebdt
Builder= &2 A3A71AW, B8} e s (RIE) o] =35 Foh

* R5HAl Emulsifiers - ARHA] O 2 Alo]A] ok & (& 5] £.93}
%)O] =3 7 UEF sFe Ed st fEAlE 'Y ool A

TEeHARE ko] B wl= A} itk e 53 AFAE A
7]E AL pHY 255 A B st A9 odM s vhed #ch

SRS ofalol N Awels 244 A A9} 8H4 0 2 gAreTh
0]

H|+3}H| Saponifiers - 2. 1)
azrgjoltt, gletA 0 B = FE(UEF &

SoMIFe] gl 225 7| E 07 sfar Qi
20 Solvents - &3l ol o3l 54 Gilith) o] & (5 5o =2F °flH
2, g [Butyl Cellosolve] & T2 3 E)S A A U=
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T B 149 get=doltt

« M7 Additives - 2 & A, AR 2R A, A GEEE),
T A, AFEAA 9 T2 QAR E 2ok dhEd, Be 54
&7 & sl S8 AHE S 2= ol Stk dEEH &
Aol 3}ghE, 1] a1 vhekst 3] o)tk

« SMA| Sequestering agents - 4 ¢kl = 2, vkl 71E 5
&I Agshes Egolu dAot) o] AL o] &Fo] ALY K= APd
SHS] EARE GAste], e % BZ oM RhgelA] g gt

E
t}. Polyphosphates®} polyacetate”} 9 2] AR5 11 Qlth
=

« ZI3Y|0| EH| Chelating agents - 45 979 Ll £E o] A771 &
oHofl o} QA THE= ] o] -t} o] 712 2y} A FE| 2 A2y
o, 57 ST G50 BAAR AL AR A] Fopba] 4] Al A
of o] Al 24 R 7HHh 18 Ao EAlE f3bE 9 U3 43
H F5S F9NA AASH: e 3EY TS el 7ol 9
of ®A7] A2l TAE e = Sl ogdic]olvlH Egfoly EALA

(EDTA) &lell, HEHZEg]oAElo] E(NTA) & A8ttt

SA AX|F| Corrosion inhibiting agents - 2] JAA = F4714 0
n|2= FEFS HAastebr] sl A AR Al H7EeTh =2 pHellA
AH sz Aol ARgsk, AlHE = F2 (s Al A A"ER o]

FOIAA 2 AA Agu]) o] FA ol AbskE WA|Ekr] 915 = o A|A]

2 Apg s

OFMH| Stabilizers - A& A AH-0) S Asta A A EaEo)
A= A flal A7k 7k 5149 AlA G 5

)
[¢) huy
AA7)E AEol e & Atk MR Toll A dol e H7HI7}
ul-
=

Al =
UTHE A I AW 7} AaobA| Stk S deth (2 Al - A7
g AFHAR AAE Flo] ofetd). o]eb= txA o x AZHA
(coupling agents) Y hydrotopes”} O]U}—E AL FE7) Rk Zolgh=
Ag ot |, divkeld o] A 745 AFA fradee 244

= =011 7R S 0157] wiEolth.

SA Extenders - A2 A ol H7Hel = SAA Gt |l AlHES
frdshAl = St (E olAES AHAE 2L HE sk Hle<
771 A0l ). A E S A Al A O] 25 GG 2 EA

N
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Types of Aqueous Cleaners

A2 A 2] pH gko] Al &3} 7%‘%351% FFs vt A8 G5 7
© o] FQ3t 7|EH 0% e, pHE ‘i ol $5Y 29 21
(negative log)”©]t}. o] 3 pH7F =& ’“% **Pﬁ}g LIt Y Bol S7ts)
T, 7Heal (A A et e o] vlF &0 7 FallHo] So7hs ) 7
eHth= A1E om] it

A AIF A= pH gholl whet 05 H 14704 34, A, ded oz U
i 70] F/dolnh 7 wnke] pH 2 AMJ o R THU 2 g 4R
Y,

ojH QB2 A AFAR, E o Q&S I AHARE o {4
AAELE o5 5] pH 4.591 2 §HL AA Y FQIE S 7] ol &
& AbghEoluyt EEHE WUL o gAY ﬁolﬁ}. 3 pH 13591 &2+

Aol Sl A Ao e T A
e B ek B4 AHAE A 2
o WA Sk, e S0t a5l 34 B8 sk 244
AR 5l

pHel SASNA AZAE A S 1 (ChE FolA] 27 B AR, e
WAHETE 9eh ) 3 ¥l BAE Agdo] dvht we) ol ol 4ok v} 3t
= Jolek, thHRe] AR AL A STe e, 75 9.9 Ae]
Est9} k0] 0E kel pll FFANA M HAHH O o] o]
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Personal interview, University of Massachusetts at Lowell, Toxics Use Reduction Institute.

Alkaline Cleaner Recycle Handbook, Membrex, Inc., Fairfield, NJ, 1994, p. 5.

Ibid., pp. 4—5.

Ibid., pp. 3—5.

Closed—Loop Aqueous Cleaning, University of Massachusetts, Toxics Use Reduction
Institute, Lowell, MA, 1995, p. 6.

Ihid, p. 10.

Salinas, M. “Water Works.” Parts Cleaning, Vol. 1, No. 2; July/August, 1997.

Seelig, S.S.”"Making Aqueous Systems Work.,” CleanTech ‘97 Proceedings, Witter
Publishing, May, 1997.

Quitmeyer, J. “All Mixed Up. Qualities of Aqueous Degreasers.” Precision Cleaning, Vol. 5,
No. 9; September, 1997.

Rolchigo, P.M. and Savage, G. “The Fundamentals of Recycling Alkaline Cleaners Using
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2% M& 3%

Aqueous—Cleaning Processes

1M & Ae 6. NA = Xz
BEFORE CLEANING  AFTER CLEANING

2. WEFAGITATION 7. &= RINSE

3. AlZHTIME 8. Z1Z DRYING

4. 718 HEAT 9.48

5. MIZ{X| CLEANER

Aolli= “TACT 2= ¢ko] - AlZH(Time), 1RH(Agitation), g++4 44
(Chemistry), 2% (Temperature) - 7} 4 A& 3742 A2 Q1 A2 W
Teg 7198k & A%tk T2y o] AL AAE A AHE fE vtE

Al A E ool g F o gt M U 7HAE 7Hskal Qlok & e, X, Al
A A W AE $ A2 s Tt o] 87149 F o8 e 3ok Kt
E A<l oFo]7} “BATH CARD” ©]tt.

BATHCARD

B | 1. Before cleaning handliing M& & X2| | C | 5. Cleaner M&{|

A | 2. Agitation gt A | 6. After cleaning handling M& & #z|

T |3. Time AlZt R | 7. Rinse used &=

@)

H |4 Heat & 8. Drying method 71 = i

ol A= FAsH ddEef e M

l:E—% al 5(__@ O]'L. =
2 BE critical cleaning®|A] o 3HA T E3] 9877 AZ, #5EH A
g, 717 23} AAF-F AXAH 1ER o veh A 382 W

=8 MNH T 33



4% 18t} BATH CARDY o] 7HA] W4ES A2
4l 2] A 3}of| o] galjof 3t}

B
ol
ol
1o
of
N
-
23
m

1. M& X X{2] Before Cleaning
A7) 0] FE5} 7128 o9 Ak Alale) volsel e
S o QEo] U AE7F HHE A|ASH 1 7F S of

e mFE2AY o R AL} 7H (cross link) & O] F A B 45
« 1 & o By o] Q= A9
« oAU 419 4 9l o] BitE o] Q1= -

LEo] B Fud dA AHE A8k AF e el STk Al
Aol AAAY 2ol 17
& 22 st JAshA Batehd Al

2. ulBt Agitation

Z 4] (soaking) sh= A2 -2 Wik Z22ho] 9= W otk 1 €19 A%
W ol M= oy 7R Wk ARS ARESit) e Al (34, AEA], Bl
A, 25Tk ot W f-AllE #F A 7] CIP(Clean - in - place T}o]
B 5B o AR, A o] Al (o] A71MA 7)) 181 1ok Ay
o] Al# 5ol Sith. UnkA] WHES A|A ol st 5 Y gk
7hstt}, 53] ool o AAT o FEistt)

WRRS AHAE A o) aeefjof 3 gk 9ot {7315 & Yo7
3L AFo] Wol U sk A& AlE Rk ok shaA A A7k £ 4
Al 7EA7HE Aol o adtdo|tt, o] W= &0 7 sh=A], IAeH=A] o

olN

2
)
e

o M

34 =8 MEH HES



| Tk wpRt 7}Xli e AA Yo EatE
= Axgo] AF, - A, 7eja Azgo] CIP A AH
A E A5 A0S 8 oA WP &t sz Ao A st
ArHA 0 A Hst7] el Ak Alxo] 2 E=H, 53] L&o] AlH
& ol ek AL oA Q= Aol v 1T lellM e vkl
o], L&o] mhEAY ZofA= s Fehy] 8] L.90] HW et e
AlEshs Zlo] it
AZEA Aok gl Al 20 A7) wHk s Al A
F ool G miRith W2 9 FE2 AlEeH A11X46H°1E ’5‘}
FE g ARl o A Axzelo] AlF 3k o) W= et wrk i
= o] HigA st PRI 2, 5491 FE el ves B
ofuel 27| & A AL A2 HiA] (batch) Eo] <45 =
FE AT d=, =3 ARAZ 25ael B7H AlFehks 2ol o
ok Faolut fr3bag-S g ubel A 2 Yofdtt

ol
o rlr ﬂJlO
j{o

ofr o\l i

]_

—IW

_4

—O.L‘HHU of

Flold A AH S-S ofdeld F H Ak S Au AL

(1) == MIA Manual cleaning

o7 2 F-u] 9] v =] A (batch cleaning) oA €202 A2 8= WS
ok 5 AH O R T = Y A RS @S 5 Qi) s A A 222
& ot AR Aol F-9-H = 7t Bk o] Alo] vig AdAE FHAl7
3 A of sh= o] froluk. ¥t of e} W] TSk A HA 9 F-
A7} Qlofok shtt, M= e Al WS 9l ARl Al 247] vE A4
s el T4 01 1 A S ABAEH sk A o £ Aol

b

(2) Z1X| MIA Soak cleaning

Ixto] A RAEA ¢S W F3)7h AL FES AN v 2 0
oty th7ll =¥ RO 8 o] FoAAH, A= S Wol BT 1A ¢
=2 A

Lo} ey A s FES AHE us 9
Z17] wj&o F-2lo] vkAysl o %] 7} whr}, ulebAd
of 71 sttt
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(3) =31 MIA Ultrasonic cleaning

Aﬁ'ﬂﬂol AFH R T Asl] ofge 2l ot 55 7H A
Fe AHE b 53] aizo|t), o] YL RHHOE 25T IR R
Zl *1]11% Aalet Aotk AA S5 A 71537 2
Aol AHE A 5““]7 o 25 3= AFAE AA &
St =9 Frh 25t off A2 AF I Qe &
AH EH= 117 B33 Frh 253 ok FA1E HXEE 7|
O 7] &Aook st At A AAAE Xk £ A4 ot
o} 253 AlFS & ud guzE B8R st wiA v 2 Ay w2 T
o] AlZo] o8t uj Aslal},

(4) Z=ZA| AE0]| 2|8t CIP MIA Clean - in - place by circulation system
2xgo] CIP AJAERE ARSEE 4= Gl oy 22 B A|AFloA] 4]
f3k= A F o), o] WL I A o] RZRE AT 5 gl JE
A 2B M F ol T A ghaiet,

(5) 2=2{|0| CIP M|I& Spray clean - in - place

%34 %.al:o] = /\]/\Eﬂoﬂ x%%_o].oq Aﬂ;d oo 0 1474] ﬁuﬂ/ﬂ ;ﬂ og
AATE 4 Qlojx] Axglo] AARIS] HA] B &5 A Qo BAE
Axgo)E o] gato] AF et o sk B 2 AAE AAT 5 gl
o (37 A2 A2Ee Bze) e golo] 24 gob 37149l 55 A
ol A3 5Lk Qlr})

B A AElof AL AAAE AT wli= AR Ao AEst A2 A
7} 22 g o] A= Aso] Bl 4= gtk AMI S 7]9slof gttt 1
HE R dAo A AES Axgo] CIP A3 o2 AAY - gk Azo] gltt
H, AR AF A 9 22 es BT F ol Axo]E AHAE A
afjof gt}

A 71AE A ete EAl= wixe 27] 9 Al sk = %ﬂ—%el 71
o Sk w219 2717F AAE 255 77l o o] a4
o A A o2 A, AT FHe-H B vk AR M)A 7))

ol the o] HiS AT wl= ZAno]o] AlF AIARLS
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3. A2t TIME

ANHA 07 AH A7te] AoJALE AdL o FAsHA D Aoltt f
3l &8, B4, AT 59 B2 AF vWAYSELS Ak #9-9

A AR wuk F7kel &% A% 8T Bk 2 e ARAE AL
Fo M o grobd 4 glrk. Wl ofejd WSS w4 glrkd - ofnh 7]
Aol Lﬂ%ﬂﬂz‘s 7%»} A48 AH)Z o] 3 F Gl AL - AHANS A%
ok sk Hl2E £20) YRS duAt st & ), 5% A H e 2
o], ~xglo] AHL @ 27} AA) = d A 7F A Thsatthd ahEuks 4
opA| gk AlH e 5= QL.

20 AF Azro] 714 8] §-2418 F71810] oFSIAl 7| AL s e
7257t Al 9ok HA o] A AR EAE 71, L5 A W, A=A

o uke} A7 sfof Fht

ko Mo

4. K& HeAT
?__,_hﬂ- o7 /q];doﬂA Q= 2 o ]
Re] Zgho] s 7171 ﬂéf& T
A, 259 A1 ]t 50~55 T /\}OMW 7H¢ &34 oltt. ¢
of ~xglo] AlH 7] 60~70 T AtolellA 7S] a5 welth g
< Ad 25 gAY FHED 5 EoA AlFo] {4 €
= AR A A ok ot S REeA A Al A
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£ ATl % GUAOZ, e 44 dpAB B4 107 4 e
4 = Fse A W ek gals), ¥R
52 SEE ol 30] 719 A AL glojok & Aol

v 2

5. MIE{H| CLEANER

AHgahe A Al A S, AlEsE s 1 :
of st} o & o] Aol AAl vhz A A= 22 g o] HFo]
|, 5ol £ AR2EA AFAE A AHold 253k Al AH e, 181
8- J& AZ A= 75 AZ el ARgalof sttt AIFA|, £ 9 W
= At 7|8 &8 A oA daks el 3AE)
| 7= aljof strt.

7&—3_':1 S

ol

7<l LEeAAS e T TR

ZIAA ke & HH 07 AxgolE o] gsto] Z|AE AHE W= 7
Fol AU A2 AFAE AAsh= Zo] - T skt 7ES v A4
A AREsHE 3719k S AAAA wntel] ol AFEo] Mgttt o]
d 3 Awol A0 7IA RN HA vek el 4 vk T AR
o] 714 fl°] “LOW 2zl o] ZIAH A ouAE e Zlolth viA|
O AFE Aled volZ2 W o7} VA9 Hze] EAIE Lo

[kl

1F

AH A A= 7) EA (it foaming agent) o]t} tiF-E2] 440 A&

= A5 Zol AdBAAS 236t ek 714 AlF el A3k Al 714 7]

22 74 AHA ==, AR A 7} Gl A-A, As IHX] U= ]E“i
sHiret A A A, 123 AFol AAY 248 AdEAE e

A|7F ATk, o] Al 7EA] AIFA] Abololl= F 2.8 2fo] o] Qi 74?"]%

3717} Sl FellA 7]:5%1]3 wRke v AT S Al Fofof dk
e eES Ade AT 58] A JH S AR A, vl
Aol ofel] A== vl 71 EA Ot AMBYAE 8kA Sz AIEA
% 2%01] gaf YA = Awe B F AUNGYAE S o=

°1°1L}X e Q=R AlF sl of Stk W7 |24 AR A=

= 7ol
EH7H Hl 1{%3 Z8A ARDLIA S SR8} o) d ANIA = LTIt &
gl o2 E el §H 9 Tl 5 (ol slick) = B4+t #2t
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& 3199 A5 Auate] A%l YYHAL Y= 2S Tk
o AHAE LEN Lo AES AP Hek o] AHAE L5}
F3] 22w Qe A4 o d ALAZ AT 5 Y HA &
=1

npAero 2 AR Ql AR A S 7R AwE AAAZE S A
A A A= A AdS Do A = AR, LEol e e
GO AES 2AsA = KT

AL A o g AAE st WellH e ARES
A7) lelie AHA 2 S FeA o R sk Hlo
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~
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°
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% O TN
spebE o % W A A A 0 2 ARe AREA AR v52
F HEAS BRAT Ak ARBYAL A48 AEe £ 99 =
WAEE $25) 42 5 G o] Qojof St AT 2o) 1 G
2%, ) EREo] e % 35 dyne olsi} B W A7 Fake R
o %Y A REAS Al Fow A9 47 2As 254 5

SlE, A Al A ek S ae) A At weh Al zstofof gtk 2
8 AAe AL w=, RE M 34 AR AZ2P7} Al ek A
94 (Certificates of analysis, COA) 7} Q&= A2 A& A sh= Zlo
st} o]dl THAMEL YA BE ZE (ot) & MFE YF8t],
] ]
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A AA = FHASHA AHEE = la AAFolofof sttt (g &AL
7 ARG S1ElA, 55 AlF A= izl 1:100 oA 2:1007H4] 84 ske] A
gatth). 55 AAA= Ag A AgAlel A A gi2 g|Aslof sty o
HEA 0 2 wiEEk(ek 50 ) & Hi AL (60 C) B3 ARESth A (1
2 55 £ 7 Qlth 59] Abd FAY o) 1%t} &3)7) o] S=elle
8| AR (65 Cold) E& AHgaliok ot Al AA Y] 58 F 2 &
FHg

P
tlo
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(1) MM-22| £~ 01&fa| 22| Chemistry Bath - life Extension and Control
W2}FQ. % (cross contamination) 2] 7FsAdS 18H7] $laliM =, M =
T2 T8 AFlA = M A AH ARk ARg-sljof sttt %@?ﬂ%ﬂ
AN Fo3 RS AT wjs AlZEH 71 (bath life)& 27 S5 2 H
T B2A AT F Qi Autd o pHy S £o R 3 v Wyt
A& AHEGAOR ¢ o) & & fitke As Yehdth 840 % iAks
= oFstal, £2A (sludge) & YA A 7hefeks| L, Sds Aojio gy
AALHe s AA 8 = 5 9}‘3}. Az A AH o] B ow &

= ATE ] Y420 7H Az eH

IS 24 9 5 40 AU AT s Ao ¢
o}

——

B
~
>
o
2
—m

O
ot
1
2=

[
=1

A7) A H A <] 70— WQ‘HO? 0}5 () oY AR 2
o] fg] &7 % (free alkalinity) & FA 7HAA1717] gzl Al2-g-He] 4
S A YaiA = 8 28T A (free alkalinity titration) & ©]

- frel B2 RS s e AR SoE ARt

- o] AR F e AskE 2] Slel AR &e AT

18] DA RS A F o) o7 HERT] 93 AlFZo MHAE
Y A7k, (7}%‘, ﬂiﬂ &90] 100 mL9 *ﬂﬂxﬂ %%" °]aL ¢

o] AT WS A8ohs Hx g W F2 AT els] Siel
MR el dAEE S AR oA AR T AFAE frel ¢z
T2 Fheel] thako] A e BAE 7A=A #laly] St Aol o]d F
7o AH S e AL Fe] AGE e ol Aw A7 944
A Hk

& I AT TR A A
(conductive salt)& s}
e, A o) HAE AL Qltk
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Awe AAZ7} 20072 YA (e The BAH A1) ARl =
BOR: AL Ao Folof st 7 A1Ho) F, A2 vlslof s 9
SR EER EEREE R DS i EEE e R R PR
ABE o) 2 A ERe) AAE SN ALEAN 2Ra AR HE
o] 59} A A 89 ALE717-8 Akato] AaA) Hrk A 0% AREE A
Zﬂ

SO
(o
o

==

() AE29] A4 o5 AAska 9
ZHE AAA Y FEE 78 T Atk
o f-olafo gek AR A GALE AL 27]9 LERA 271449 7147
o} A gheth HAl o] AAE felAle, AR AHA] &S v et

= 259} AX|EEE Ao} stk

H: &M 22T0AM ZTSA AL MEFS MEE(Ms) Ol 5

Detergent8
(uS)
0.125% | 1.136| 1.354| 1.184| 1.011| 0.108| 0.195 21.00| 0.614

0.250% | 2.08| 251 221 1.912] 0.213| 0.327 29.7| 1.275
0.500% | 3.83 4.6 41| 3.48| 0.402| 0.475 416 2.58
1.000%| 699 834 751 6.36| 0.747| 0.682 63.30] 5.05
2.000% | 12.71| 15.02| 13.65| 11.55| 1.38| 0.987 87.6| 9.68
4.000%| 22.6| 266 243| 208, 2.63| 1.47| 106.40| 18.17

=
=)

Fn

Alconox | Alcojet | Tergazyme|Alcotabs| Liquinox | Citranox Detojet
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FE2, g, Ast sl B4, AR wak solt) 249 A4S FolEd (4
B oF TR LAYR) ¢ B 25 1 9 pHE AlFA o] F2 Al
2 183 Y A7 wRks| ok stk

gquix o7 7

=2
=
shaL, AR A Y SE T, AR EE WA, A

Wik A7 glof gt

FA AHS Bl Ao AReRs 3 Sl & FE5520] Aol ¢
Atk A A AFEo] 7j2Lst mHe W7} Hx] SErhd o] B
2 AAAE 71 5 ok TAL AEd (EAS =hA 54817 $)E)
I} 3453 71 e WY A AXSEEE w27 5l 345 S H A
ﬂ’ 71_’;]:]' "}'o:% Zﬂfﬁ, B S = 1

1E1
g1 EeHog PFas Arleks o] Yol i knife) & A% 4
o
=

A7 (% mild stee) = D2 AU FFo7 A

Z3 o, “ZHA

%= (flash rusting) "o] WAE 4= ok AA| R 52 A4+ FUt P F
& Ako) o) dAsit), o | 9ol B &k B X 2EE B
A 218 whE Qi ol & S0, A7 (k) of] ZA] o] o]n] WAstL
NS u, Fydle] 2=E5 150°F(65.6C) o4 120°F (48.9C) & W11 A2
(i) o 7] AZ2 AAHE FATOZA 55 B3 5 Qo s Rt

1
o|arEd Rt e §E AT FN %L 9T S Ak I
o] 4 OAAE WA HA4L AT S AT 1A oA}

Aw Tl e g T Atk

¢
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Frt
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6. M2 X X{2| AFTER CLEANING
AZ o F-F& o8 st Hash=rtel wek JH=rt 74
% A7k A9 Agol mek, P7s g} w248 25
ZA7F A QT 5 QUL B FEE ARS8 Aol thAl A1
98, Ero|u} #-Fo) vt oshel 37
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& EE R0 5 YEAS vE JATE 2L, ¥ Aa AL ohIrY
E, Eg0] 9 Zolth ¥F EWS HuEsle] drht 0950k A% 34
S FASA S 8 AAE ABS ANE 5 Ak AH FY
S 0 20 FH2 QoI M E 0AS ek AR HE) S
2T 5 oAk AR F 0] 9ESE P DU ALUAD 2 £
stk ol £ 249 2 Aud 34 AN 2L §AT 5% 9
A AT AR YA ol A e WHOR 3L HA

7. %= RINSE
T AA A AH e FF ol npxeto g HEFsk= Zlo] d o]
o} A Ao ZM AH A FHTEERE ok et T AlHE eE7}
] Xﬂ71‘6h:} Aus T e B2 Aies AARE AASHE ol
TFe/AAA £dEE JuoE A
°—‘1°ﬂ ol old e GEHo] & 7} °”ﬂr 01 31 ’\Fi:ﬂ TE
B2 WA g7 v A ARE TRES ]OMV A%
7Fssteh Al QJEJV], HEEA] 9 AR 7] AF M= B Aus A
T2 gfof gt Amolwt the] A2 (E i) w711 F (mass displacement
mechanism) 0| 2.2 £ ulH 3L Zolt), o]7lo] 32 E7 gL 7o)
olukz] o 2 7}1AF §3}A Q) 3 o] ¥ o] Jo|t},
AAYG 2535 wikete Fuolis ok (dragout) & &°17] 9
3 ‘e A (L) 02" =9 (dripping) 3+ F 719 counter - flow
cascade rinse tankE A X|3}= Zlo] nfEAlslt) ol= A9Ut HAE B
8 Bl AY ofH wRkE FAll sk Aol A A () ) B ek
o ettt F Aol e 2ol FRRks Mok & iz gl

391 webal= A o 3] Bale 2 5 gl

f mﬁ
o
t
re
=
o
B

_% sk

0] YA ARRE g2 AH M FEEY SHFR
U= 2o &5 A 5 sk}, Bho] &= (deionized water) = of| W18+ 2150
& ol WA ot AN FREe B 7FeAol At 54 BE
of go] 2 mdl Abgtd 2, vl e Ve AL S doTl=
s Fd 7o) 2ol 571718 Bwels, A9 E8ds AA §
frole SRTH AAFRO R BhE B ARSI
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ESnisy

BATH CARD by Malcolm McLaughlin, CleanTech, June/July 2004, p. 16.

Alconox Cleaning Solutions Newsletter, Vol. 1, Number 3 “Improving Performance -
Controlling the 6 Big Efficiency Variables.

Alconox Guide to Critical Cleaning, Cleaning Procedures section.

Drying Systems, Appropriate Drying Technology Completes Successful Cleaning from
Precision Cleaning, December 1997, p. 37.

Variables and Vitals of Metal and Electronics Aqueous Cleaning article by
Malcolm McLaughlin, Precision Cleaning, January 1994.

=

EX

www.alconox.com
www.cleanersolutions.org.

WWW.COrrosionsource.com

www.clean.rti.org

=8 MNH T

45



46

=8 MEN HES



4%
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Selecting an Aqueous - Cleaning Detergent

1. M&™ 73 DETERGENT SELECTION
2. 4Z/0Kd2] 1ed ArgH HEALTH/SAFETY CONSIDERATIONS
3. 2Hgof o sk 124 Argt ENVIRONMENTAL CONSIDERATIONS

AA7)7], 2%, 49 FF 2 24 1dd st ZQM A (Critical
Cleaning)2] 8. 2.4 AlA ¥ FHS A% AMLs AV 348 A3sk= o &
o7} Hi= FFES H71A Gofol stk Aot AlA W BE S F-2A]7)

W ok 53 A3 AR 9] Q]

o
o e B

d e E42) 92 .

FOARONE 4349 g eI ol R 9L v

A ko AT A h ARAS ARPEE e A 152 )

ok dheh. ) ALgaHe gl AdAlol, 0EE HT Pl

w15 7193k AR CAN) o) Al kY f71SHHE(V00)0] &
1

EE o
A AN S AU A
YD) ARAE FAA) 9188 2L 12 =
¢ % ook AAH 54 AR AHFTORA T £ ﬁr%‘%OM

S5 GRS AT 5 Uk AT 288 54 ARAE
i o) A AR e Y1) E

AT A o, A2 71 S AR S )
el 25 A AAE A8 5 Golo} ek (44 32

—
F

[

U
> rulo

=

|
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F2 IejAfetE Ch2a 2ot
® 7|1&9] ZF Type of substrate
AAstE e wdo] S5 EHMIA), 8, Eeka :
= A9 A 71 AAA ] Al ke wRITh ol E 5,
JUlw, ¢ 2ol Fuge 549 714 54t TR 5t
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o £ SEE AIHAY Bl -5, A A
ARV FARVE G4 B9 Sl o4
bz 4 ARAZ 1% o) EolHlol F7VE S A Rolth

o
ﬁ
FE

o] eaells dubaor uEof AY s Ad, de 4
S AIHA7E @ ot Aol 2 AlH A= 4591 72t

BA9] 314 0 2 WA Shobz 57] wio] vlFe] 0B AA
= g 7p3 Aakai)

e S48 2 S A} D24, A0 R ol A
Ak 1) B o] ERS ARA R AP AR e, 02 F
R Balshs slo] A0l A% ol 714 0 thie 4] 47

A Rt o] R 404 958 AR el xS 359 A AHA
2 Abgake Zlo] Holeh B4 Q2L 5840 £ 3L ofd S gt
5 §40] oh]ebl 7% AeACIESAE TG AHAZ GBI T T2 1)
Qo 2= MY AHAZ AHSte] §3S TP o] otk (k] §:9)
A oAU S 2404 oo 1BIRIh. A7 714 Q8% AAT 21 2

22 SR ARAR a3hE O AFH 59 oA 2 Zlel A s
= APZ A= AAS7F vl of el 57 A of S ol & A=
ol e ks o] Al AAAIR oM AlHE A g7t ol

VAR, Y SEE TAL $9 SO il $48 4
5 b

sk, A o] Sl AIAAE AREE o 71 2 AAEH. o 50, 1l
2 9l olake] 1Ak 2 v AL A LR A 7]t ‘i}p‘ e
Fes 7R AAAE BoR ke, o3 AR Al wike o s

A A &l Apol o] Al E n| A2 @9 ost FELE S o] FOoEM AH &
oo w42 <7 o] ae] m Aol A2 = 1A St
« 222 SEY Part complexity - 2 -, 2Hl 1, = (k) o] B
& 75-ehd of WA sljof sh=71? o]¥l A9-= Yol v 14
AaA 7} 2 g8kt
« 275 = BHEO & Level of cleanliness required - A& &k &= §
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Folu Aol edhs BAEE 471 Slel 4ol w2 5 7]
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&& QB 3 B9} ohleba U BeAL 54

S| Manufacturing process - ol & S0 FEo] 22 A= A
=

N

Sl Eol e Aol £ el He) ekl
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>
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o
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—
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i
=
-
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o
rlo
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=
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é T
bl wheh Z7hgtet ey o) 7—}7—.4 QAT AF g, A%
5o st a1e] Abglel] ks A 4 Qltk

12 AtEF Environmental considerations - Al 2134 2] &t
sko Jpk AAsE A MAAS AT AT AA 183/

AN2RE A FOTA F01% 5 oo

o,
=2

HAA NEX TF M1 XIS

Sg8 | AEEEEOM | -
FQ BAAL o= oo e
22 HZ, Q2| Mt x|, |45z AEx | ez
¥tz AB[QIEIA AL | I HE, ERSEIEIN
U gt = EN=n Y ==
SENH SLN | 9K HE2E, UK
29 2N Y Az0E YS, 78l Y| 45, xo0 AN | % uzEY
JIEFYIE SRS | JIEHHIE 24 BE, F oty
TJ3j0f BHct, S, sfeted, nj@xt
(AHEl2 o HE |22 ME| S NE | el Es
s1et2 0| Cyst A MY AT E
2|2, 24 282, |45 220 Ax | A
ng 24y 22 HE7|, S2 M| K| E 2
NB2 A A,
244 T
NEEE) 45 20 AR |oruzEy
28 0/, 25 7], P ERTEICIPY
M3 3ete 29 A0
Hmet 7| H/E|20 | 4%, £S04 AKX |4 pH
chah &4 717 HA, 29 Azgo]

=8 MAHI2 1% 49



A7\ 3ZH 2EE, +3&, 221, 2K Hlo|= 2Z2|y
HEY MRES A3ELRE, Machine washer,

E7|X| plotop ot | MEY FHEE, £KI, | power spray board

CFCR®= m[Btt. 2N, A, YK, B, | and screen washers

ga7|1z0 MEt HEy U 2E | £5, 230 &K o tztE|y
Al Of BTt Sz ME7| 7|2 g2y

1. MIEY &%
Detergent Selection
Q5L A FaMHE AAAEE V1A, eEo] ARl FE, 181
AA Aol wreh A7) el A EFsl=w), olgjgt QA4S BT AFAE
e wf aEsfof sk T8 AFEolth o714, S 1173,
3] FHA1717] 21l Al A 2] Adame] w2 7kA] Aol A
oA o]7]A] ojH 54t A H | d=th= A Qdé}ﬂ M=
AAA el vt 2 2 7 E AES A7 ok

1. HAH5t = 222 SR o] S8 HA SHES 71X 12 =717
1“4%’“211 g A A o] wleet ok A=
714 o5& 71] AAgTE TS5 9L T A
Al et Ay 052 TR H oA A A sl aA 0% 73
ot
2. MH7 |7t HX| 2= A free - rinsing)217t? Hdli7t £l= MEM XFS
= g7|X| 220 dHKX|=7}?
X%;H 0}71] HH }/q];d;q]oﬂ :rloﬂo] Aﬂﬂxﬂ u o X %on_q ]7{3].71] =
T A B2AE E vk AuS e 2 AF e Qlo] ot
wolth A A7} Tl ezo] WolA U A ofal v ol
A& Aol Witk A7A7|7F g4 S H]o] uH2AE AHgsof sttt
9] AuRIA S ol ks W sEEA | B9
GAA £ dojuled], olEA B Uoldl dw HArE 2de] HY
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3 MAEN= MA 2ol Sh= 201712
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A7V AAAE AR Ha e JA Al oll=
AAE AHEETH (G, 202

4. AofLt s MAITF?
A 549, A4l faE fdate 159 ¢ZAYA = AV A AR
712 B 0] 9)=7)? 9 B3 ukeale] 9FE YEeh)i=r)? 7foiA e
3k Gz ol e AR M F A Sl MSDS (Material Safety
Data Sheet) & AEste] H71sk = gt ‘w]= ojekd 94 el
(Occupational Safety and Health Administration, OSHA)® 7|50} ‘9]
852 52 (Hazardous Substance List)” 29CFR 1910 &F¢] %3 Zo| o
A8 ol =A% SHsHA g Aol ek st

5 MANME A w7 5 A=71?
AAE QXA = AR 3 A Agsta AEsE 4 9lon AdrEd
3]4°4 (Resource Conversation and Recovery Act, RCRA)” 2] 9]¢ & &
Fu B veY SR g 4 1A EPA Priority)’ ol E£3E
Zlo] ojt]ofof gttt

6. 212 RI3pEI017}?
71N O 5 iAlE = eET o] Sl A 1718
(VOO) = arsfjof sttt sko i o x| qfAldM T FR1E QA
% Zlo] B7tslulof gty

7. 4Ot ZH|ERITF?
A A A= 98k ol &stAY Y o alofok stk H A 2 AAA S
3l 55 A A= A L IOOOE S| AS A ARE-SHTE A A= o T A]
= 7 7 qlojof shar H I Qlojof sht}, AA|A o7 ke A
AAEEE 1110022 454 fk Aol
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Hir
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-
N
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M
o
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-

Agat AAAZ 4

o

s] A, AR S 71, A B,
A% W DL SHe ARE AN $E3 AR A5 nelshor ek

MAEM MY 2 AE 2 tha3} £t
(1) SMMIE etqsdt=71? Does It Have Fillers?

Az Qi B e Ei A A A FRAZ R o] Bl
A AP EREAZ Bobe 5 = P Bk
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3 3~4 % AL IELE & 5=k

R : dubA] o 7 e A A= 1%(1.100) o)A A He 7

SHA] o=t} wbdo) A e gl £3F AIF A= 2%(2.100) &
A & % ok o7 T AHEAE 9

(2) 2Yd|= Lot E|LE? What are the operating costs?
DI A A=t 1 WA 5 %= A8 & B w27t Wsh]
off &Gl = 1A =] G &, BAA A A G A L A AYSHA] 2 e 5

-

D 0.2 A HAE S5 Ag0] B iRl ARt o
W ohjel 99 W, B RF U JJe E) £ F 5 Qon=
2] A|2~Elo] F g5ttt (AA InhibitorsE A o] &4
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%
2 % k) A ARAL T TE Bolole 08, 53] T4 ¥z A
AR, AFHEE A7 vtk Wl w)iok 37 we] el A3
Aol w3 JejH 0= 2 u17} ok,
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MAERO AHEE|= 22t HIE

$10,000 0|}
7|l 46%

$10,000-50,000
7|29 35.5%

$50,000 O A
71 9] 18.5%

Source: Precision Cleaning Magazine, December, 1996.
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Health/Safety Considerations

7] A7 4 QP Akl MAA =4, F-443, wke 9 7k
2 o ek gtk o] 1y AR &ull, sEtEd, B Al A o ARE-
st = AZA Sol] thsk MSDS (Material Safety Data Sheet) S 7 E &}
B7rek 4 Sl

@ OSHA 7]% ¥ 93E4 Z=(Hazardous Substance List) 29CFR
1910 8h9] %38 7ol 28] o] 91A] ¢otof st
@ Qs o] glojok akar kg ol A H a7} glofok st

Aig AAT T st AF A 9]t 9ol A FA1E AATE
At wehA T F-E AxA 7)1 “AE o ® 72 oi7 £ (dishpan hands)”&
TS 7Fs7do) Qe o] AAR Ax o] AlA S sk Bt ol HE A7
dloll Al&st7] flsk vl st Az dHz 714 AxFo] AHE Al
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Aqueous Cleaning Chemistries, Precision Cleaning, December 1996, p. 22.
Selecting An Aqueous Cleaner by Malcolm McLaughlin, Precision Cleaning ‘97

Proceedings.

E9S

www.alconox.com
www.cleantechcentral.com

www.clean.rti.org

www.cleanersolutions.org
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MIEH S MIA AIABO ALY 2 M7
Testing and
Selecting A Detergent and Cleaning System

1. MZ2 MAH AAE 22 HAGOF 5h= 0|7 20l
Identify Reasons for Changing Cleaning System
B E MA Select an Evaluation Method
NEE ME AA- MH Selecting the Test Cleaning System
A& E 7|29 MY Select the Test Substrate
A8 222 M Select a Test Soll
8 M&EH Q| M5 Selecting an Aqueous Cleaner
. AI%* MIZ{2| A& Perform Test Cleanings

\l_®m4>_c9m

A AR AR Adeka st et go] AF WA 34
2 ARA 9k

1. N2-ES JiEste 2 0|7 & =elet
2. 72 MH 7|=0| SFEI=X FFo7| et @7t g s ettt
3. MA g, Az g, de|1 X YHS Zefoh=s AIEE MA AL
gS Myt
MEEANHE 7|1ES U
5. NEE 2= N8 7|20 HEsP| /et ANEE 2= X 1 HEY
HE MYE
CBIre g MAAE ettt
CAlgE st MEE A L- S (A sfetrt

MIZH] S MIE] AJABQ| AR &2 MY >7



1. M2& M A|AE O F B1750[Of OH= 0|8 &0l
Identify Reasons for Changing Cleaning System

H 5A MZ& MH AIAHS £301= 0|32 010 ¥§0t= 1 AFSE

o & ESoRn i PNi-;

H7|2 Mol et 2l | HiS20| U0 S4, B 45, 9IE, 5718 BeR o
=X 52 up et

CH7| ol cet 2h) | 3244 Sofo| U3t S, # 3 YO O M5l A
A% 52 upy e

Bixfe| Ok I\AA B SR S, Ty, AN, £4, 121D
ST} &Y, HBSE(TLVe) 2 Mt WHO| T
24 52 ZEstet

A s 7 AN, BB AE FA, 21D MEF S| Shet
=40| AIE|0foF 3H= 28T} 7|Fo| R Haret
x| 2folstat

& & SHat 2, MYt BB U AT ZUS Holstet

HIg 2 “H=Xo 2 oofLtt: SteHuISH| T2 H|g, HIIS A
2, H7|, O, A F4, RAIBE, MEAIZI hat
=5 25, A4, £x4| S 582 HESR)

MES B A7I3 BE 82 SME o Hal5tn Fotetat. 7|
Z9| 7|78 BESHE 20| HIEEE 25 Lk,

(1) ==l 3} st 12 AFgt Organizational Considerations
A28 34 0 Z WA k= o] -Ent ol g} Al A e Ty} @ 55 gl

T, Az Al Al2ELE] 2249k W E = on)el] thaf M = arefafjof gt

b 2 A7) 22| an F3lo) A Al ARl YRS A E A7k EAloH.
AATEA, B RA, dAY o, T2 3 S EE - A, FuRA, v

GA, SEEAM e S AR Sl tiel sk 2o
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S8t AR A FdS Ageky & o Alxdd A4 s
Al d 2422 15l ofH FEo] gle QA E FRlsH= A& Tgo] T}
7+ 1golA o] Sl tuE °E A HH A 3A4S TYchs
Aol 4941 A FEE Fokd Zoltk
(2) M= Information sources

g 714 FAS Zholr a1 o A|AHlo] HAHe] 218 & AR E &
ofr 7] 93| tha %O HARE Fashd Fr) A9 AFAAE I AES
e WS Lol F9Z F QS Aok gAlo] Y2skE AF et o) %

20
o} T10] -G-8k ARl ek AR

BE Fohwy) vt

H 5B

OlE{LY

Alconox MIEA| M7 L AL HH

www.alconox.com)

CleanTech Central

www.cleantechcentral.com)

Toxic Use Reduction Institute

www.cleaningsolutions.org)

Research Triangle Institute

Www.rti.org)

US EPA

Pollution Prevention Gems

www.turi.org)

Finishing

www.metalfinishing.com)

Waste Reduction

www.owr.ehnr.state.nc.us/ref/00023.htm)

Environment Canada

(
(
(
(
(www.epa.gov)
(
(
(
(

WWW.ec.gc.ca)

sHE

Cleantech (Witter Publishing, 84 Park Ave, Flemington, NJ 08822)
908 - 788 - 0343
www.cleantechcentral.com

A2C2 (62 Route 101A, Suite 3, Amherst, NH 03031)

Alconox Guide to critical cleaning

(Alconox, Inc. 30 Glenn St., White Plains, NY 10603)

Technical Information Reports TIR
12, TIR 30

(Association for the Advancement of Medical
Instrumentation - AAMI, 1110 North Glebe
Road, Suite 220, Arlington, VA 22201)

800 332 - 2264

WWW.aami.org

MIZ{T 3¢ |2 AIAREO) AJS 5 1%
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Si=
NSF  White Book Non -food (NSF Int'I., 789 N. Dixboro Rd., Ann Arbor, MI 48113)
Compounds 734 - 769 - 8010

www.nsf.org

Conferences

Cleantech (National Manufacturing Week, Reed Exhibitions,
383 Main Avenue, Norwalk, CT 06851)

800 - 840 - 0678

www.cleantechexpo.com

2. 8168 8%

Select an Evaluation Method

SFHAZ BN S Boloh ek 17, 9
RS 913 ARk S ARAS] Bk o] g A5 FHS AR
A ARE AN A2 A% Bobslof o

AL 71EAE Fota 1 7wAE ST 5 2}5— WS A

A SS A IE 8 H2). Agole SHAANO R F78 7

S7h Bt Bl Ao R ket FREA s 0ES €3]V A 73 )

A3} 23 59 7|4 LAZ 2A5ta, A e ke 0 Eo] duht A AH Y

EAE S43 7] do) MAAR £AE A gtk 7Hg e uf o] W

A3 Aes FHste ardQl HJHJOID} 2 5443 24 Ve 59
=
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3. AIE8 MIE AIAE MY
Selecting the Test Cleaning System

ol FAQl ARl & uf, AlF Al
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H 5C MIA A28 JHEr] Q201 MIAX] FIL0flA| MWOHOF & &

= =E 2y
AZE0] ME 2HE0llM =9 /737|150 U= YE{ (Water Pik*)O|Lt
AtEsl{of ot= AIEE OfF #8t MK = 2851 | MU S ==A7I7LE =
MEME 2283 £= & 2 E5IR o Fo{s2 AZY O] AIARIE
H|0|7{ol| FAI5H= A. AZE0] Wt AAROME | 0|51 AZ|0] MA S
g Zi0[ch 2Ystet
AAY - S O ABSHA | B2 220ME i |28 S5
2RO E2 2EE Oz A1t MER|7} 0]
0|8st= A Ze0= M NEZES
74 & Aot
AAY - S O MBS | O B2 MM E ATS | AHZ g+ As Al
A2 280 Ot A5 MAH| 7t O] St 5l2f
ME st 2. FR0= HE NHEE
74 & Aot
AAY-HHUS HE M2 |50l US W=, ZAESIA AAY-H S WO EHS
St Y0 EMstEL, g FHFe wdt ANARO| | 2T 7S ALEStEL.
ANggtnf= BEet 7|28 | BEe EHOME A8 | ompEEHE oY F EE
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A A A 1 2 o, A DA Ao B Tel e HE o
A% 93 AARORE o) AT 79 AHo] o] FoALA AL 45
of 7] HehE 2 A2 717 sl8) 3t ke ks g,
O B AH A2 AN W AHEE 5 93 bench teste] o]tk
F2H 02 29 - o] 3NN Axelel A7 714 AB7IAA AL
stelan & % old A2 Ao BAZE BT 34 AR A A
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E30l B4 ARAE f8, B beRa 9 89 B9 2 B9
qoz o we v @t ook B AoR W muh A3y

1&%101]/\1 BIAQL AH AR A = G e, e AF Y
7} o] whE AF vAY ] otttk Axeo] AlH Al Ty &
o] B1rgo] HHA 9ES Aoluly] Al AHL 913 B o) 1%
zro] QLo Wk Z¥ahi WA Agsjof s A4 ARAE
>§j =35 —E/\]7}~U; =g A 77hA] 7 4= Qi)
| D73l we)ak Agaks AF AT 2] AlH 7]
= o} ghaabl) A48 1 Ik 1 9] JRssi,
E3), 34 AHelA &3 AFS Bo] U AHAL Hoz £
A1 A Azeo] AH 7| o} Gk o714 A% Azd
o1 Z1AH el Aol ef7} Bt o7 A& 7ju e A (seal) & ¥
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= (MHigh volume/Low Pressure (

Z2 |aminar flow) gAY
@Low volume/High Pressure (&,

turbulent flow) &t&lo]t,

DEF 442 749 Bee] DgFe) AH§NS FAsHE Zolth. 1
A} el gojo] WO 5= o] o] Fol At o] 3ge
A8 A BAFE A Ee] ko] Y SR WS B E

Hol t] 7174 A A 0.1014 51|38 W99 A7 FAS 711 o} F
A2 QA gk o] & AlHE T §IA7E B AaL gl FAY A
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B 02 AR Ro) Fuk

@ Low volume/High Pressure & A go] A H oA, A& gHL 1
AA| ZolA] 11 vk FAshHA T FAA Y&t} o] w= A
7132 AAA7E Doslt) o]d Al AL ] © Ext 2 QA= ¢

& AR,
A Aol2E o B el BA0E, HBA FF A AL
R ALHOSE ST e S ke il B} 7

A FAAYA AR £} Hol A7) Bk, o]d ASE L8 LT A
2 Aol bl B & BT B8 4 Slek wHPIAZ, A Akl o)
A3 4] © A ke o R nhi A S, 3 E AR W A2 £A
A7) A ol GRS B E 2 B S AN S5 ST
7WA) FRAAHOE wHo] 29 Ego] Hrh

CHA] b uk, A3melo] A A ARl th g bench scale A= AAE
o A AF AIAEL SAS et Zlo] Fasttth ofE 91, High
volume/Low pressure A2 o] t)at 29| AJ&l-& AA|skw mlo] A2 &
oS FolFAY FEHA FYste] xH-S FW AMFofof gt} Low
volume/High pressure A& oA doju= ¥1 8] 73t B2715 EWal]
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H 5D MY=X0l bench - scale?] A& A|AE!
1210| Byt AN 2 (full - scale)] A|AE
AIZ b

bench scale A= e
EFE MESlE 5 MEH EFE ABslE 3 MIH
A 1 30) &X| OHE 30 &X|
WEY|E T A ¥3 N Hl’y. W[ O|R0{X| = Y H3
AY XM AT HIEA 22 Fote Y 0 =203
M AT 2 AE)
BEEA 2AR AL F0f ZOt HEHO| D2/ MEI A
EHO|| Ik AZ0f HE22H10t HAT|

(1) &= 3 Ax x29| MY

Selecting rinsing and drying conditions

Bench Scale A2 A|~Elof| M= w3} 113 3 o] A2 A o] ofd o
&= VAS7EE oldfslz Zlo] T2t Bench scale A ol|M= F5-E
% =5 j‘ﬂql‘ﬂﬂb ol @AA A ot} AF e FES el =
2 Boldjol] EolFi= Ao 2 v v 5 w& dy gE o
= @ Aot} 7oy 22 70 Auads Ao AA R AlH e
A= u 7L Eof ok gttt
AAA = Be S5s wojuyo] 2350] Pulos AAWIES &1
A 52 25 7 A A8 AJA] gaelA @t Ao =9
AF A BN A7 AR o 3ol w5 BAXoR
O 7 7] &8 AU Sl & &ttt
)& X3+ Mass displacement - ¢17]4+= & dlo] FE]4 02 &/
o £33 A vheg stk

« =74 23 Concentration gradient dissolving - A2 &&= EHof
e AFEY S5/8 E3Eo] Audd Gl #Hg Aws
Zshgo] MEofAm g fH/uH A& (interface) FollM = L&
o] F L7} volxity,

Tk 25 5) g7 AAFA k] A3 Z|uj 2l 8% v
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AYZoltt vhde], FA A B3 dFdM, =70 87t A
1Al WA YFolth A9 bench scale FwuS A dl= AAY -
A FEAAN A HE dus Byt oE 5o 75 3

bench scaleel Al &34 5 Qlar @ 3t o A A A5 AR S

T 9tk v 2AY - 4 ARl E @237t flolAAY EAE Yo

7 5 Q.

HAm A FA AAY - ] RN AHEsHAl 2 Amoe] FA 3 2
A& A8k AL vk 3}3}. & 59, A% 534 Eo] 295 bench
scale ol AR, 22 7Y E& /\71101 - HoNE ARSE
lofok gtk 9 0= bench scale Aol FxE %TZL@.‘% AHEE 7 QT &
ASL, 55 ST T g 5 AAsk: Az s ol gk W

A3k Qlek s e tAIE bench scalecllA A1F AlAElo] O

ZRE YA 0B AT 5 ks 28 WoAFE A o7 SRt

Bench scale A8 oAM= WA AZ A AES HAs T Fo] A4 HHA =
T A 2ELS Al et) T ¥ bench scale 3 AAIY - o R AlF A
ARl ARG A ARl A A WS B £

H 5Ebenchscale B3 % HE FEl 10| 4$0l= AS72Y T

Sl dHi
bench scale MY - 2
HH9l &N EELR
B ! o5 A 83
SEEE SE2E E F= 28M0 AE A HA
FEDEES
7I_-|_JF_ =[3=51
bench scale AR
SE Uz SE X
*EAZ g5z
50f =atojof 2N a8t AE
A ZILE 0f|0f Lto[ =
ol g0 A= Sl 2o A=
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4. NB§ J|Ee MY

Select the Test Substrate

Loy Zapaele §7] o Ro] EWF A5 % mm ol :Liow

Aojup 771 2 ES AAT vl A 2AYD - 9 1R A AT S

3} 483] A ek F4& ARSI 2ol FR 8 o)t #(6) 3} L Al

‘111%%4 th2A] TuoA R v el ARE 2 9l A H U S A ka)
7] ¢ oﬂ/q_l,:_ 7ro QA o] 7148 AFg-3 9 ¢ 7} 9l

A 2, ‘ﬂ 2 A &
A& FRle] Slal 2 xS AlRle) Al Ak S8 ol 59
dFulgrellA 12 siet

% 44 A]¥ (standard clean coupon) & 7FA 1L A|8l6k= 2 & -2-8F
o} 2 Aol ¥ g AbE = B AlEE Faehe gAEC] e, 1
Ae A Aol ARE-SE 5 Al HE2S = Qv vt 22 35 Al =0

o) \:]_

Metaspec CO

790 West Mayfield Blvd. San Antonio, TX 78211
(210) 923 - 5999

Q - Panel Lan Products

800 Canterbury Rd. Cleveland, OH 44145

(440) 835 - 8700

http.//www.q - panel.com

X
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Metal Samples CorrosionMonitoring Systems

A Division of Alabama Specialty Products, Inc.

P.O. Box 8 152 Metal Samples Rd. Munford, AL 36268
(256) 358 - 4202

http.//www.alspi.com/msc.htm

5.A88 289 1%

Select a Test Soil

AA o2 A2 AAE Fdbef| M= EHETRE Q5o Fo5h= Ao
U T3kt - 5 2AY - o P9} F22 255 bench - top Al elA] A
Gallof stth= o)t} AAl FAelA Az QEo] of'rte] F2E 7]
ofo} s}, Bench scale 2P ollA = e £3 2.&50] o5 g4 AAEA
EET 2y ARE 5o 1 ffelA] whEA HH A A of 97
(lFsstehd, AA AlF 2] A olA= 11 919 Q=o] AZE | %A o
= Zlo] drsith)

1o

L gz vEL el 98 4 k. 223 WA ) S 2ol
(spacer) 2 AHgaH AT} L85t YYHES FaT We} Fo
2A A8 s 0 REES BT,
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6. T8 MENI 117

Selecting an Aqueous Cleaner

A, B, 283 A3 23] AAEHITH, 1 A A AEd A
Q1A gelaly] Sla A7 Lk 2 AEA FEg FelsiA AFAE AHs)
Holol gtk A4 “AHA L B9 JRE AEst] A Fe|Hoz A
38 7Fsol At MRA disto] Afetn YA Sl v

Al Y, 0=, TP 3 Al A S me] sk Al A S A s

7. A& ME2 AIY
Perform Test Cleanings

e Aaska] Gl 7 AH 209 zgeit
FHaot Al W AP 1S At Critical cleaning AlAEHE 7133817] $)

ojt}, Al ARS8t o= AlAHo] Qehe HHEE S F At AS
&0 2 FHataAt b bench - test scenariodlA dukA o
T AR HESHA” A AIRE 25, T, R 2307 AlFske A

o] %t}

(1) =22+ 27| Finding the minimums
Al 2~Ho] ZHgstthE A8 THskelthd, 1ty dlE o= FollA
A 2E A7 A7) 7] A RYeleTHE Goldl7] $1El] H AlE HARE,
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L Stoha Az = 2209 23l Als)
Zoltt. A ARG w2 zdolehd AHA AlxAte] BaAQl

a}j_r Asta u} 40 T (105 “F) &) 0.2%% Moﬂ%ﬂ zf A8t
A Gupit 7 VA=A e S ok o] 23 AR 1A 3] ¢
A4 (uilittE robustness) ol thek 2H& 27 8 F=h. o] g A 1 Al~glo] o

vht Fokike A 59 el 7)Zt} 1 A4 019l AL, £ 1
e 23S AT 5 QA Ak

o)f AE PAR A LFRANT R} B FHAT V2R 2T
& gl Atk AxTel SR A a7 F4s) A4k
AT Wb AESHe Wl vhn 289 Ase 23 Aol9] F71
29 2geI4 AH 5 AL dolo] HBoRH 2 sl ES A4

d

a7} s )" Al (overkill system) ¥} Adet “F A7 A|AE]
(minimal system)& ZropAthd (F-i22ojupnt) 222 A\ A8l A 5
At} Bench scale?] H 43} 28 o= Al oA W31 A A pilot - scale
2 AA R (full - scale) 2 ol 2R A4 st

o
Nt O

[=n

SF

QIHIAO| MIAA| A|® = Typical cleaner test conditions

]
B>
O
2 Y
Z
=}
3
[
3

i &2 MA AlZt

MIZIH] S0 MIE] AJABIQ| Al S (1% 69



}=l Z=21 Optimized

AFste BMB

120 °F (50 C)0IM EA| = +35 MH,
140 °F(60 C)0IM 2 ZBH|0] A& A|AF

MH MA AZF Practical cleaning times

i 23
Guidebook of Part Cleaning Alternatives, Karen Thomas Massachusetts Toxics Use

Developing a System, from Alconox Cleaning Solutions, Vol 1, Number 3.

E9S

www.alconox.com

www.clean.rtiorg

www.cleanersolutions.org

Reduction Institute. John LaPlante, Alan Buckley Massachusetts Office of Technical
Assistance, March 1997.
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Industrial Cleaning Applications

. HZH9Z Healthcare

. M2 Pharmaceutical

. AH IS Biotechnology

. 9|Z27 M X Medical Device Manufacturing

Al Ml"* Laboratory Cleaning

1} 2 A8 Environmental and Water Testing

l]

oﬁ

%E X 2| Food and Beverage Processing
40| MX}7|7| MIA General Electronics Cleaning

.00.\'.03@#60'\3—*
ne oo rik mx

II_|>

>

I

r
_I

©
=
O

7

10. @2 MX}7|7| Precision Electronics
1. 34

12. st HZ Optics

13. 3}&&E Cosmetics

7+& Precision Manufacturing

14. 3 Nuclear
15. 3st2 & A J|Ef 3&| A 2| Chemical and other Fluid

Processing

95 MY, BAAE, A% A2, AR B4, 34713, 100
frel, Zehad 9 94 HF 50 4 719 Fob 5 vk A4l Fopoll
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1. Eaﬂﬂ Healthcare

rir

ﬁ

Ao
T

&

|5

o

71 g
23}

>1E1

BAE AN sz AH ] T4 B

Astal FiQl A E o FAES shHA wake
71E#FE FolF dlof| Sl

71AE B ARG el AR S uf, o] AR Al Al o) A7

A 1 9Je] e EANTIA FE FAolofof gt} d ot A 9o

A gt A @ ES AASHE Hie VAR A2 R a4 E

ol AAAR F AMA FERA Hojujo} sttt o]dA FogH 7]

A2 e 2 A5n w9 754 S Ak

)

7]
[

rulo
Olr

11
MN

RAYRHANN, Aol T3] A BFE v, LEE Yol
91 Hwlo] WitE 7o) ohje} ol gl @B WEHL o] GES
EHY WE 0BS ARG S0l A0 Fastth

HAAEE 7I7] A Wl A SEtagolu AR AR B

Ank 71 7)7] 58 9= EY 9] (tray) & 127 J 2] o=t} 5A7) 71
& ZEAEolU &FuF o7 AZH 7)7] HFE Edo]ef £AS 18]A
U= A A S AA s of st
H6A BT MHS ATHMEX| 2178 CHY
f=X=1 o b5 ko ==
ooo'"kl-—l k"ﬂ? E—l/ Mlii%“.ﬂ 2;5 _le_lx_"
FUAA HAHE 2=
HZ0Z/7IE H |42 01 U AAE SE NE, 22T, | %Lzl
B8N TRAS |77 Y A, x|
QIskAE ZH| | FHEHIE L 5E. 1A MIR7|, M7 | X7 E Lzely
171 A AT |77 Yol e B | A= ME, 22T, | @A o LY
CHIIS A Mo, £ x|

oJulA 0 & A A tAte] = p_7ue 719 oA F72] AAL7]
ot} Fefolut A} HFohs T o] B R Ve, Eodl 7]
ek HedEdo] watedd A 9”*01 AASAY @A) 24

7l W R Aedrh AWAd o] ol Aol =7 H= AR
FE2H (probe) 5 A1H & vl= Z}83] 2] gfof gt
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Al ek @) 2 gefsitt A 501, 4 19 e ?JEQOW
Hor 28 VTEe 2% A EE] Joll o] AHsta, W2
= AA . 3 oy e o8 AlEeME & “ﬂx“‘oﬂ/‘i ¥
3= AlEEA 0% o] ol XIT), WA M e e dE VT ES Ed
olel Bste] TUAAA B TYEEAER Bllth ofd Aol = o
N gl 2 AH7/E 715 Ao

5= Ulo ruE
RUT =y )

2. X2 Pharmaceutical

Aokg 71 Alo)=, A18S 913 bench scalel] x| HF-E] AAFES]
& A7 Aol o] 271744 theFstet. tt el #AIRlo], B Al A=
Ao B FF 7IES THAF k. old 71+ 29 GMP(Good
Manufacturing Practice) 8tx 3h=4], o+ ¢GMP (current Good
Manufacturing Practice) 2 F-Et}. & 2% 944+= QS(Quality Systems) ]|
2H Y7kl ook v] FDA, 9 A%, 283l ICH 2] 7|3l A] Ay st
TF A EE 8 Falof stk Al A el dlo]d e el et =)= 8%
AA el dol A sk, Aok 37 71418 AlF el o) BEAAAIA
A (SOPs) 9] o= 742 A& A9AHAE Fxst7] nlsict,

Ak AFHeA AN = RES AFs] A8 T84 H7HE
HE A#s7] ofg] vpAd /a5 sk Sk o] 27174A] theksiet.
A TrE oot st B Y ARes AAT e AFAE
AHE-akE Hohe A A Abgafof Stk BEEE o 5 Al A A= CIP Aot
ot 7, WA W 259 AlH T& sk BT AlF G AR
a7} Qlofof it

/lﬂxqﬂ EAES U7l 8, 2HAEA 2" 316L, HEE, EY2Ed
3l A (sealing) o] AR5l el AekAEH (elastomer) = =] 9)
“H Z= AlF dgde)d e Fes d7] faiA 438 A (seal), Bol =
L= 13 & 75 Atk Afoll mekA= AFE Hrks 7)A1E g
H2]= 2o o] ok star v| &) o &34 = Qi

A J J14 (precision cleanmg)ol Ak A7 wo] @ FE= X ¢l
o}, Aokl A= Ak A wite] AlE-S HE 57 AL Abgolv w22 A

’|International Conference on Harmonization

MF‘-YLr
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Qi o2 g AEAL ohleh Be AH AokEAHE] 24
A7 w8 AE §40) THE AR Aol 2Tk A A4
7z 9

7 el ohea Ak

D& L A Capsules and tablets - 3% 7] o8¢ U4 F-HA| =

Qlsto] YA 7] (tablet press) & thol (die) = A A st7]7F of ek A

AAAL] rEo] o 71 pAIRE Agst FAAH AR 2o A
A=),

@ BEHH| Suspensions - 441 A A S 2 A FE AAlE T A
2|2 42,000 AR E)E Abe] 47 &5 diAY A A
EX] 0}—7‘: /Kﬂfd‘?ﬂ- 2= O‘I\;]_

@ BZH| Intermediates - 5 A A A= S ZAA, A, AEA 71E}
o] 714 A|okE F7HA| A 23 g ol 20]%= Glass - lined reactors
A& sl= | oFF o] ol tt.

H 6B HIUT MAG IO MIAX] M7 2Ly

o20|Mo At EX
FEMAL J(1|7'|§.=f 2%
H|oFa ol

2l 2, /M, | +3 MH, 250, | o ¢Zeld
=

P

= o

' m
rL‘l

- FDA GMP2) A, FHEE, fﬂ(lacquers), SPN

Cleaning Ofo1 ABI2, EHUE AB|ZOIS | J1A| MEY|, 53 | 2ztad MI|E

Validation &2, | 232 U %, CIP e g

- AHQIE|A AR RE2IA#(L/S/L30/D55/NE3OD)

S8, Z2lAE | ZEH

ABAEM MH |27 MBS ® 22,02, |45 MH, 20| 2
SCaHlx &ix| N
(E/RLRS/E100) Z8HA, J\A M|, 52 | ekt
NTHET| M 21 BEN, | ME, CP

ofl OB 2, M =E, YIIZ0|=.

CHE/UEN AES RO, |4EME £2I| o gzl
UJF gt 27 EEEL
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QAT A Bopel s 24 AAAZ AR W19 LE A A e
Ao] olzl g shelel A2 7R opeh 24, f2l, ZekaE 9 F3
3 5 bench - top A1#717:9] AZol 2 HEE AL84] Si,

(1) 2EM=Z°| M0 Controlling Pyrogens

HZTFEAA A7)7158 AHE o= B
Alglo|eh, WA A5 (Pyrogens) < S1A|o] Y%
WYEA(NEHR) B Al¥ gl ESolt),

HAN A U7l A& AREste] Aot 99 A (Liquinox ¢
Alconoxiit) 9 254~ (Alconox © Alconoxiit) A2 A= Goj okslA] ok&
Fieek opuel, ol okst T oA AN EA-E A A sk AH-gt)
AHA EEEL 3 1205 (500) 9] 1% EAYGAE AREslo] =5 A4, 3
A e 259 wREe R Aty A Bl AAR & & TAHST
4 (Water For Injection. WED = A A3 AuUl& Zo] A2 Holth A
Aol Bupd B =4 Alo] AN FHFstAY T4, T8 HE L
A EAS AAsA AAT 5 et FAAS] vll= Alconoxiit 2] 2 Al
A &A-& A8t} Al A g,

A AAZ F2 17
1} o] A Hhe

h=i
=
o

=

N

t}2-2] 7]A}(Hallie Forcinio, Pyrogen Control, 2001'd 3€3 p. 38) &=
BAYEA Y Alofol Tl Fu T AFE THEA | 7]kl Q.
EAR e HHYSA 2 71Ot 2 Mo{stAL, E= Y22 Lt 2= A
SHAEO| U= SOHe| 2 Z HMO{otALE, = MAEXMZ MASI K0
o UCE e HUHH = S 2felo] AAE 0 U= 7|AH oM SEAE
27|5 LZE|M(Z pH 9 ~10) MER 2 H&5I LAY SES HAHESE ¢
ULE MHEH o2 HHYEZHE M5 |2 YCHH MEK EHRE2 st
Al MASHOF ST - RO HEEEE S MAY i 7ty M=ot Y

£ 0I2| MAiAM HSst

W2 MAo|Ck iRl 0P HIZYAIS0| Py
o LABIES #2|5tD ULt

O A =EXMYH (endotosin level)O| 3 logs Z

AL E BAYEZD Aol A5 ARE = AR B EE ol tiE

*W.A.Jenkins and K R Osborn, Packaging Drugs and Pharmaceuticals, Technnomic
Publishing Co, Lancastoer PA, 1993, 028
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LALA @S A3k o529 AR §2)7)1 71 4187178 A3
93 2~ S g

(2) AH[RI2|A AR MIA Stainless Steel Cleaning

AERIFA A el AH S R E she vl &3 7] do|tt o]
71 E0] Al el ofE S FeA], 2l AH LA pHE ALA £
gato] MF 2 d9ehs H A3 E doh7] F3l, o] xHY 54 2
7 & AA 8] Lot = AL 71 Sl doltt.

pH7} 49 5 2M4 (Critical Cleaning) ol o]® 8- | A=Al 73|
M B Aso] deiA Qv 2y Al 283 hAdsk] Hal A &3
(electrostatic effects) & 583 o], pH7} ojH 9e+-S st=A= & <A
Q)] ottt 7 Ashy|g= Woju 7] wjiol, Tl 44 (isoelectric
point) ¥} FH752] 2Hg a4 (pKa) 2] 99 logE HAAAA 243 pH
] AHAE MAshd IR o 8807 AT (& 6C F3). o)
Ab 7] 9 o] e 2 Al FR-Eo] pHel wet et dEbd o) &
3] ] fF3lsttt.

£ SAHS AR W AR Fol - 54 k) Bl TS A
87} o] = pHolth H 710 e pHE $40] 1 E9l st
ARUES EIH 02 2o Wolut el WO Z upHES oItk of

© T3 2t
O ZE - dREH O R FHE S5 xH 9 Absks, AtskAlo]E (Fe0s),
AP (FesO), 18] 3 2R3 (D) (Cre0s) ol = A9} 4=
A Gl YAE FikE 9 AR Bk HedE o] 859 T
2% 71,
@ FE| - e o)Ak A (SIO) oF T aiA 259 & 7RIt

AZ g8l pHE L2 (59 S A Bae o 32 WA Bk
R A S WFEO] 19 02 pHE 7P 1 Yok, SsHE W EHe &
Q315 W AR ES Wold Aol

Azl AR 79 A oby e} F-E2] A5 oA pHell 7hekst A3}
£ 37 HH daprh apanh g2 Al A pKas SO E2F ol
(hydronium ion) 2} 2<37] (conjugate base) 7} 2 =57 EA8+= pHE
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e i} 8571 98 SRR olSAAN Sl 4910
S/ S, el A AT ) S0 el s ol el i 2
LA g0 AFg ek Aol wig e, 1 Askw SAe AA17 F)

Stk R S04 o145 S 21 510 $405 54 ake 904
M7 ek,

B 6C pKA, 37| % OI0|EE2E 0|2 T oA

HA + HoO = HsO* + A~

[HAl = 4 5= H:0 == [H:0'] =3t0l=2E 5= |[A]=%FJ s

pKa = -log [H30* 1[A " 1/[HA]

o & S0 AHok2 AHCrH:COOH) % 3719 o), B9/ St
AH 22HjoF2 0] 2 (CHisCOO ™) o]t pKas= thef 57} L. o]

Sub 1ol w) @ 8% 0% Pk Hhgo] Ry o] AHoLE Alo] S5
F b AEofR 0] 20 2 AT AlS ofwj it

2H[ob o] o] 3 o] bitas B/dskaL pHvE 8.54 21 ool Hk

[¢]
A8 A e el SshE W selehe o eut et 41
4 olAk9] pHE 711 SHe12 W 4 LA E 200 Ak 2 Aejoh2

2 A =2 v st 1o upel Al F o] Eita| A= Aol
ke A9 S 44 (97) FRERE 22 A9E 7P H(E 6D
%), 522 pHE pKa B A2 Fol 219 544 ofg|2 S, oA

aF - s} (positive - positive) HPEHE-& A& F ok ofF EEA AR H
YA o= A AREI G714 mdo] A7 E St

MY HEE pH> EHO| pKa Y SHH

dzeld L= Fold dRe pH < #HS| pKa & STH
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TE o QojAM, AlF FQl mdof it pH| FA483E v
o] Faattt. ANHA 0% ol o % (etching) B F-4& Y714 G+
pHE A AAAE sk Ao] npghd) st A=A A” ] 75
= 5 S (NEBE(L Passivation) 7} &= 8HA] UlellA], 18] 31 2= o3
(etching) ©] YAWA| ¢+= sHA| djel|x] Mg gict 72 AAAE H7tshd
T& 7Fs s pH M9 gl 5 qlrh

(3) CIP M|& Cleaning - in - place Cleaning
AF7199-2 R&D, pilot study % AATFE AAHS E3eit), dukz o7

= 7 9 HA Aol Agke Zloltk, 177t sk, CIPHIAA A8
Adtg o 7 FE7F 2 AZFTAL 7149 Al v g&Holth Al 7
o Oy =9E AARE CIPY ALARE AA s dY Alo]H# (Dale
Seiberling) o] %938k ¢ AFOJEQ Y && FA At Aol

(www.seiberling4cip.com)

CIPAH el = 2

(™ mo|Z AJAH! Piping System 2 2% 5 Y E 9] 504 27] Z8]4]
(flush) &, A2 &mols Aeglste] aapa oz Axeh 4= gl
CIP 3|29 slo| = A 7o) AAH ] W=7 & 4 Stk

@ 9N, 83 Y =517| Mixers, Tanks and Blenders &= X 9ol Z¢]
7] (flush) ), A2 ol 2l ggols SIFE BHS 524 E7]ofx 1 I E
off # 2.0~2.5 gallon(gpm) 9] FY HT 2, L= FHE AL Az
B0 = U Fud 1 I E o 0.2~0.3 gpm8] $E2 S
A G o7 A 4 9,

@ =&} CIP M7l Integrated CIP Design += A% £7] 9} ylo] L= 317 #
o FIAIA A2|sh= WAlolt} 84 (flush) H, A2 < 9l g Ho]
Z3E o] Fo] Axglo] AAELE Fa £kt &9 CIPAIAH

0% Foheth ofdl £7 CIPAHS 11§ A&/} G o]
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gl 4717 B2 Al HE 79 CIP o] 5o Lol & Q= A 2.4
9] A9& #H s}t

‘CIP BUHT 9 AJAAI AR & A X8, CIP Al A~H S 252 A1F e

T oloH, AEAYE A AL s W §7]9} o] azef| o]Eo] K o} g

A ks S AT g otk 184 35 A9, R0l ST EE XS

& Zolth, CIP BUEY 9 Ao} AJAEI2 A AE ] 748 o} &0 8 S

Agkstal & sl S8l AgslETh RUHE A2EE A st

A3 7FEE 1 gk 2S Selsta 712387] &) Wus) o

UEH3AA, AlojA| ~"lo] &gt CIP AlA" B85 37

Ze 48t 1 oy o' AF o] AAsA HrkE L Qivke AS 57
ataL 7|53} Q18] AEEE S stHA AFAto]| &5 gttt

Tejal vA - s Fej4lste] Hela, 3 9 A dAE 28

o ust A AAR AFHT Doyt dhd, v e AAF 2

(“F{if equilibration) ©] & wj7}2] g 4= 1},

il

f;

(4) GMP MI&{7| GMP Washing Machines

AAE Slal allst 714, el A& 4 = YA =7 2 bench scale
A 71AE dAA oZ A W Elo]Mo] 7l A2 7el|A] dukEA]
A& .

(5) GMP M|IZ/Z1Z=7| MAH GMP Washer/Dryer design
oA 7kA] AekrikSlell=, 71 A1 A /A x7] ol tste] B GMP 27
ARS BESA7]E Fast 71 GG GMPd o4l GMPell A 33t
AHAZ719] A G Aol Ast 2 7] Zho] =ekel-g A8k Q17]E
sioH. 13y QFEMAI S o] e Al s & oA E WA T
3 Stk et 7)Eo] gl AElelA B2 AEA AEH (lab style)” & Al
A =, ol AlA 7159 A= Fullste] A7) ke o

47150l
HFoll s B e AIA QL A

FU

[Ud

7150

* CFR Part 211.672f Part 133.4
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CMPTAE 258 SloiA Aok 49 el 2%, fre7)7, Bt
=~ 52 ARk Bl AHgsH AR R B AR
A91 Qe 7)F 9ek FDAS] =elel th=pl 1 B A% oglol}
BRES WA S QS AF7)E AAshok ek Aol

(6) F-Z=0f| st 91M Structural Flexibility
A 109 7F GMPAA 719 A= BAS Al stk 5ol Yt

ARl A8 G AR71Z SN DEGTE el b s
ALY SEARAE DA, oA 01 A A% S st

Aol FARYE ZUHE 715 %‘13 7‘“"]& 7t ﬂ‘”ﬂr *ﬂ’—‘i?ﬂi
& TS AR L% Aes w3 e ¢ glofof st 3

oA 2] & 2 stotok 7|eAbEo] Aer] Helstal o] &) 49Xtk
MA719] &3 YT ellA Abgshe A& etede] dd 9l
= 316L AHQE A A”E whEojof gt Au| A i 2 3k A A|of 4] gt
A AXE 71AIE Hgk AJA] (chassis) Y 572 3l 58 AF T3l

8k 4= Qlojof gttt 3] 9 wA (calibration) & = ¥ Fofl &=

MulAsk= Akl 71t B o] sk Algho] AlF7]d

BZof| A AT 5= AEE 7 EASE 37 Bl vl A&7 2 uZy] 9

3 T NZ2E gt 219 RUHY 717152 Tri - clamp® A48}
of gzfo] FQJof ahr 7| HER QlE S54717] 71EY JAHES
o] Fallof strt, o] A ol W] dlo] e wf w
verification) 0] ~¥3}t}, o] F ol 1 F Yo, 1

A S 2 5 Qlofof T,

% (calibration) ¥ 73
342 ¥4 a5

o oy HJ

A

7) M 2| 804M Chamber Flexibility
WS a4 07 ARt AAE Tl &4 Alel &S o] WhEA B Y

Ao 952 Y e Y%L AT 5 Atk

Bl o] Auie A7) ARAHES Ao Sk Aelo) T A
g 1 149] elElol s (radius) & 7H4 31 Qlofol #har, BE WS 857
0.2 ZAHA Glojol Bk, o] VY T2 A BeFo R Hal Aol 3}
Q1 o] Glojo} k3L LA Fdojo} . AHY FEo} BE HH
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316L Ag Qg A AR 5la BE EHL 25Ra® TEA Helsls= 7o) 7]
2291 Ag7)Eolth

MIEZ A|2~H (Inventory system)e A A7]E (hydraulic circuit)
of = b lo] & 71&ofok gtk & (rack) ©19]¢] =4 2.5t 71 A1
2H50] 9lojx &= ¢F Hr) A ¢o] &t (spray headers) 7} 32 Al 261
b E5ro] ¥ =% sk, 172 A nletel] AA|sfof gttt Al )&
F23k8PAX GMPell @A AAIER A2tk B85 g5 T, Au <]
H3l= oM Q-E]= 2 Fata) ol BHes dfjof gt

5%
9 2 o 29 ¥ (loading and unloading pattern)-> A2 &}e]+= ofo]
ul}

=
Sk 2 o AAM 21k o E Hisleta A OR E ¢ =
T 7l&ofof S WRIE Hufet A 2A % A 372 Hoid &
St vt 29 W ol Zhs ok gtk

HE23} 2HRIZAE & dgahd doju uiagle A12719] JHdf
2 oA e = ol (LW A2 ok et kel ol ol&
o] 7101 Al#sk= Aol WAk A& o712 = th)
GMPel| 298k A2 5 sfjof sl =82 frejolM Sekag, AH
G7H] - vkt R, o5 AAshks F919 RS o859 7
e o lojof gtk

[

[
1
>

F

N

o= 7 714 EFgle] St

M X1 £ Vertical doors - A3 &t = E50] 44 A8 4 3oy
skl Wesh7)7F ol Hok g7y EYEEY (loading trolley) &
Mok 3k7] Wigell -l 2ok sl F471A19 5 e A
W7t ek Aol GubA S g Euto] o] de glojA] Q1717
L=, o] Ftel GMPE 710l Q& A& ofuth (UF-& HIF s
Al et Asells /A7 (gasket) 0] Qh=dl o] -2 A7t 2
Q3 Frolt, ol F57F A71E Aol 9lo] fA#EE dof 5f
=, A Foll 4 A 5 9l AL ok}

@ 3 =& - Ot £ Horizontal drop - down doors - - 9 20]

o

0
o

e BOR, BAE A% TEE TS Wk GMP 2200 e A
22 Aolel Wl st shof e oLt o Q1A ol &
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o] ol 3k 2% YATE FHEE - vk o] ofehEe] 912 )
w A7k 219 Ho] & (loading table) ﬂ—c}—% 3|0l A AdA7E MIH
Stelts $ES B diack) o A SHo) 24 428 5 ek 7
& HES R ) 5L 5 QNN AR o) AR Az
2g 207t gl n}ookfs_} 9 A7) sl e o 1
HEE dele B QR REA o5 4 G s

(8) =2 MY Component Selection

Ui F52 GMP 274 S Fsliof sttt Ald el 2ol A}
=5 B Be —r-roﬂ Sanitary diaphragm valveE Mo} st} vl
& 7Fs e o Ae84 S dllok kL, 29 HoJk 25Ra FEOE
fjof gttt tl = 2 (dead leg) = 20| % 6D ©]atolof gt 55 A d =
]: = o= Aol A AE 31612 2= o] Ak Aelo|t}, of
H 7ol WAool Feu O /Y AHRIZAE AREEA = <t
o (Zg el 304 2= A A9,

SHSIORE B Al2Eol 58] F91% )golok dith Al AHS

2 AR o3 w1 0] Wol BN ule], GMP] e AH71E 4

SR o] ok k1ol ek, B AABE HCHY A2A 2 4

AR E AH O T TR 5 9Jolob S, 1 HR Yo 29 5 9]

OF 3tk 43 83HE] A2 A 2500l AA51% ohak s} AR B
st A 2 9 ] Ashsto] 7o) Fslo] u-4-8 ol do] Hrit

B~

Ax AAES B SHoA Folol= BF 788 5 Qlojof gt} &=
A7) AA Lt AfelE R Fo77] Aol eHds] dxE ook gttt Az
A7 E(drying circuit) ol F-287] 5o] oA = A A& HA = gk Hrk. 7
771U 127] 08 fr4lEE 3719 B ¥RJIEE 198 HEPA
wOoE ojyste] n]gPad ol&o] gl 1% ¥ o] 7hedllof sttt DOP
%] ¥ E (DOP challenge port) £ %3] HEPA fllter integrity testE
71807 g ¢ QI gfjof shrt Al H e} MPEAL FH(RH A EE 9
U £ S WE ofd Alo]EE T WEA Eﬂr?ﬂlﬁi g 4 ol
olgA AASHA =W vlgo] ¥ 7= AW W Ald el Z2710] B
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=
ftlo

o= s e itk
(9) CIHIEZ| A|AE! Inventory System®

A, AA (chassis), 8|3l Wi F-52] F90] Al=712) AxbAel 4
soll tial T 8.8kz] skAIRE, ofofl vlaf AF5= 2kl e QIHlER o g 1
HARE B3 F ettt ARAAIES QMHEZAATS U AjH e 5
ol ghae= iRt Saslisty] Wil vld-s wol viokrh kst Qe
7F = AlF et B F5el skl 2 a7], FA Y g Qqtel
AR EA8keE 4 Qlojof sttt At o]dl ARt H3HE FEES
Bato] 2 7] AAEFoE Al A7 el g A S-S AlAsith A2
= e 7be SE Hdlgketa, 71419 24 Qs ARe
A& 2zl Al IH-s7E delA] R E QA w- ek el E A gd|of skt

i
Domn ol

&

A
b
et
D
r

(10) &AM 2} 271 Documentation Requirements
W glo] A& st AAAIAELS AgstA Wa7] 18l B AlAE

RS

o] Agsjrt. of ARl HAd vt 22 @ 450] g ook gt

O AHEAL w7

@ A viwd

Q717 EE2-7] il =

@ v Al A=

® 2Fo #F 55

® w8 29

@ &7 BaA 9 &5 ¥ 584

3 FTE AW EAl Z23) gAd, g3 ofn] o] - T2 (E -
prom) ol 4] &

583} H.11A (Passivation report)

=4

©
©

okl of

=]

T
=
pa

° [HXIF] Inventory Systeme MI&/AZ7| MH 72| MAZ, OFH 5D AR Z QI MEo0|
7tSSt=S MA tY MZES HMsts YAS dAISke ZA0IT MA7| L5 2l 24at HiA

2 e Y2 eIl =] ALl Hadt o2 2 4 QU0
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W 1Q/0Q ¥4

Al AT 01]}\1 AHg-Sh= Trﬂﬂ
=0], Bat B oA AFslof k=
AHstA 2 “H-E, A= 74, QFE*
22 Aol ek Aok 52 st mefelok B, e A4 & o

oL
HEJ
o
s
o
O
o
!
o, -
s
r
1o
—
2
.

A TR EZ = A= okS 2 o7} 23kt
@xﬂﬂ%ﬁ%%é A8 1oHo}~Z\° L

Ao zMH /‘ﬂ% ](cyce)J H“ﬂtﬂ 1€ AJEE A sfof gt
olu] H-5}&(load) ¥ # (rack) 2} J&?‘_O}oﬂ Q%
gato] AT Zloln 1 2725 LT &
@ thy = AAT 2F-Eol gt olsfo]t}, ofa o}
ZHEo] Fo7 A7k Fol 25 Fo)7 A|F] 3stekE W Foin
WRE AN AAE = Q=AE A ok g
Q1 the 29 HES ARSI ol 91
Gt BE FEes 9 AF ok g o] & GMP A1#7]19]
HEZ] A *274]}}7} sl dsljof & HAQI |, DA AH T FE
O] A 33 A5 Foll sl st R Zka glofof gt} 21
/A =z 3} %ﬁo}cﬂ =aafor & A7 QA A7) SEl HE
= CAD =9 Qloll ix|&l] = 5= Qlek. o] Al elA AlH AfolE ==
EZo] dist gt 19l A "ok
@ AR A ZEEZS PLC’ = microprocessor® T2 1S 1
0] 95 F Utk A2EE RYUHPE L i EYEE AHoR
dolHE AFste AIARS AR A S| F744 Q1 @ Avolt,

s

SlellA] el st date] whEvhd, GMPel A §Het 41715 AHg-sto] A<k
7IAE AAHE) % TR EEE 2 Sl

®programmable logic controller
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3. 8B T Biotechnology

AR AN ST AR 2L A Sl T2} frAbep,
Hlolo. SIOMAIE B fAA ARAN ot HFEE ) Wit i AT
wlofhs ok A1 B GRSl AHAS Aol AE 992
WAL T AE 0GR He Qe SR AFES AR B
ok A0 3 71 AR 8 PR, i, 4 BEE 3 A e
= Q84 olold S AL 4 oIk Alote] A9E REDE HU7 T2 el
ok GMPAALE uhefo} Shc. b 4ollA] 7148 GMPAIZ17E vho] 2 Aok
AR AT SITk 899 A2 Weldo) st 749 BEAYAIAE
aely] vheleh, 55 W 7170 Aol B A S F 5] vk

4. 2|2 87 XX Medical Device Manufacturing

R8T E AR T e il
A& Aol AHAS AT wl, 8 sl Ad
oAl g8t Aol Sl @Q‘M iﬂ%” :
A= UP~E} 73l

A58 AAR A2 Folv w2 & 271 oAU AlH 8] of

o] %ili% *éﬁﬂ@}—t— 7101 T1H7H QE%?L 2ol 7] wEol

A
oL A2 WHOIE o]} & BRI, AAFHE FPAE SRl
AR AR AASA S T AlolnE, Ao A eAA

Ao HH3EHA A I Q= A A E AEish= Zlo] 1S S8k
AA Uj§tef] o] 2] (implant) st =5 A A9 v 48 S 58T H = BH
9] B =541 (Endotoxins) o]} HEA =4 (pyrogens) & Al AsH= A%

LHOIM MH 58 85



(Water for Injection: WFID) 2} ¥-2t}. WFI
QA7 Al 2B of| A A=t

> o

7 ET AFoA 7HE g 2ole A 7]eS 7FE AEdA 233t
5 AREsta Agst AAFR e Aot 2] el mebA = |
A 47k AR oY AFES AAS, o]Flo] e FeE AL wY]
3 ot A Bt o AV AFHAE WA Datelel 54 o 51 2
2 A o] g A 7 714 dAIE AR $oll F 8] gt

T T Axe cGMP B FH £3] Quality System(QS) 2hal E&

i

779 AH AAE ey vk,

AR g5 &7 AA L AARE-S st ZREFO] gl U380 = A
ZHt 43¢ g5 ETE AR E A A X T AlkAdA
=5 = A olg 4= “AH¥ Ak (re - manufacturing) "= A
of A HF7d< Wejdo]dslof st}

o
E
o
2 5
*Um{
£
R
oD
T

H 6EAZ & MHS A MHK 17

202 N &= 3 o
=< - :, I EsEN 8 MAA|
ZFQIAAL HAHE 2=
olzg7 2, 7l lacquers, | &&, 22T X | L ULy
- FDA GMPOj| [HE | At50f | CHEAL 1A M&|, S AZe| g NI 2
N #z2(oo|M AHZ0|E, 4T Z, T MH, X MH(CIP) | AHESH|
gz P MRE G, 235 |5, =20, X | ALY
74 MAD|, 5= ok &Y
N, AR M (CIP)
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5. &ISA! A& Laboratory Cleaning

A8 oA d3]g Fepago] A4 wo
3t f2]7] 7% o dd] wo] o)1 9t} o= 34 4
Zt2g ] A &g3} A7 EA) ] oA e sk 971 W
ojt}, T #eHHQl o] Li= A A<l o] wliTel| AAEslok 3= 7] A/7]
TEL Q)

g 71210 FEAQL FAARE A4 2§71 714
7192 Al el Wal7t H= o] glofof stthz Zloltt el HolA| ¢
T old FEC] FooHA 4 AN E T Atk olE 51 ol A
o] w4 (micelle) rollA] FHEA 07 13557} o] AJ&S &H|glo] &3
AU AR o] 52 wlFES] S
Ao A e AHE e,

ol TAE dAstew 71AE AA3] At Walrt v ARES
AA N oF sttt 12)7] fleliAM = A7 HdE AL B 2
ol AjF W& ARE-al|of Stk (3 6F Fx).

(¥
o,
Mo R
30
N
23
2
>~
>
o
(e}
N
N

H 6F &2& 8 MHS ASHMEF 7% J10|=

S0l | NAEES/ . o A
FomAA | A es
A 7al, 25 % EStAE | 25, 220 X |2 ULEY
ey A= A7, M2t 24 | J1H, 35 20|, | M7|E dZaly
Az 3t B, =71F, Z84, | A7, MET,
Uol| ZF2 HAH | S2 AL AOIX, MNA - &7,
IA B A | HIO|QZ|HE REFR, |AOX| M
A DB | MR, QFET|A.
S0 7K 5E, ARO[ A oF 2B HA|
- g4 ok HALES £+ U= T | M -dZ7]
NMEAE, 2 A, |88, 43 230, Xl |P - free ¥ZEY
J2|10 sEAE= |H MA7, XN7|E P - free
MEZ. QMo 25 | AT MIA Y| oztzly
A&7 EPA ERt N7|E P - free &
(&h = dzAlo|2)

|'>
It
K-
>
1o
>
»

(o]
do
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YA 2HE &, 230, #X | gz

I|H /=44 7|H MIA 7, M7|E gzl
Stopcock& Grease 7|7 MI& 7|

a4, a&MeE, |38, 230, #A] | UM
MY, BR, HMER, | 71A MET, X7\ E oM
OfRI R/, 7| MA7|

HHEd 25 &, 230, A | dE o dzaly
MESHE HI| =, 22

SN 3 J|EF | FEIEI| MAH 7| X7|Z uZeY
4tE w74 7|

Che-S BTl ABA A FXIOICH Wel TRE KIS A ol

® EX| Soaking & 2= F53 thE 8712 Wit AlF o] o] &3t} ©
& 4 rEo] 719 flellAl mtEs S oABAE] $lsk AR A g
EAE A AA ] A7 AHSE 7 FAE ARG WA
7} slofok stk A= wlg- A=o] W oA A & o 7 o
A A2 gaapaolnt, Ao PAE = AAAE st AxY
ALo] A Aol wpet HA] FHE wEL BES 8] §Al dA &
71/&N ZgAe AdEol ol (etching) o] A71A] = it
Q=o] AAF w7pA] HAsh=H), ol 9 Azl A FE Qlth A
A7} ol Lzl teliA = F7HE wikebAY Fotol & 9= 3l
t}. o]oj A A A3 .

@ & MIA Manual cleaning & A3 Aof|x] 7h duba] o & B = Q)=
AA OB A AL AR A7 A HIAE AIH S ) AR
gt} =0 % Al sk AlF A gl gAY HA st
A& o] gsto] EE Aalth wiRE Uo7 ¢ha FAET] $laiA
8| 48HA] o2 AR A S A2 87 s AHA|of Foja] &) A4
= P4, A8A, & T HEE AR 5 Qv A - HAS] AT
o A7 AU e sbd B S8 gt B S 2Egh.

@ =3I} MIA Ultrasonic cleaning & %Fo] WA HIH3] A2 stA =
= A7) Al ol ARE-ST), 259 B0 AlA sl e
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[o2nm IR S

71014 A LN S vhEo] 253t B AL T, §99] 7tAE
A7 A8l i T 71AE AHest 3 s|HE Ygst 2271 E o
7R ettt A8 Fae A (r o AW vyl ¥a, =
TR Hoks o F5L FHaA 71 Fo] 233 A7 (N vkt
o Q&) & v RS FolET, %Ol AHE w74 2~102 =
7NA1E Agsteh AA & HA 8] ittt

@ AtS Afo|= MIA Automatic syphon washing & AAHE-SHA =i ¥
sloll g7 Q1 iolth, AP A Fof] 7hse gk e w3lS A
AH & el 8] dth o] g sfof eEo] F3l oA AxE=
A& vhs k. AlE =87t =, 930S 2 (holder) o] 11 Al
A A)9] 713273 AAE A AtolsH Al H 7)ol Jojd =tk 73S Al
S uAst] A8l AXst AA7) vkee] By flel| wobA AlF et
Zofl A7} Aol ol THo R wWe 2 oA dt AH 7S )
Fa At E ] AN B 93lE AWE F Qe FEoE e
275 9eth I8a A Aol ZE il (HEK) g oA G o) ¢
8] vl =% g}, o] I S A AR A ik B8
AT, HE Bud o g go|2FY TRTE LTk

® 7|H MIA Machine washing < t&Fe] AJARE A& 7]+ AlH of AR
ok st AR A8l AAE W8 1A A=A 2] Adrg Aol w
EE} AwtA o 5 A37|7-o] AT A & Az go] L%—% aFst

55 8t gof Eeth Ho] F2 Zekads ANkl Fotel 7,

Axgo] o] Hg FelieE 5Hs] 1ok =1 (spmd e) 9l =
ok gof| ¢l A7) H = HES &5 A gtk &9 F52 0t
T ol Zopa] Axzglo] o] §hee] SJa o]gy &= A& WA glth o]
71AE 18l SEs] A A7) AR A AR g7 AR Al
HAto] 2442 (th2F 60°C) 1 Literd 10 mL ] M A& AFg&-3ht},

® &2 Rinsing & &3] A AAZtstA R, A8 AH oA of§- Fag
Wgolth, AlH et =352 B I Aok 10% o] {5 +
AESE 52+ 58 3+ o] Hesttt A% §7]E Aol Al ¥
Hud o A3 0= Zo] A= | b‘él? X*i}olﬂ 7] A AH

M axE Ares A7 ‘3}71 A v B 5

K3 r1r
SN
o%
11
o
=
o
%
>
_?1_‘




ol FRFE A 6@;% e
T f71240] g B2, v

o ﬂl"#‘%%&‘ﬂ?ﬁmﬂ N AEe 2l w}aw
2 el Rdo] AAY B, Fi FAE SRR AL,

ol e AaE FAs] wEH AR ARVT/717] Es 71A19) A
= AAsH "t

6. YB A8l 8 Al¥ Environmental and Water Testing

AWHA 0 % w|gF 4] (Trace Analysis - U7l P[] f7]&el gt &
A AR gl AFAle) ojn] 41 Qe w4 718 EES g
OS2 NE3HA . GRS (EPA) A Al tiidoe] HE 17)3HE
O] 55 78 Qlrh) 1 99 | At FUsHE 53] 40
U vFEEolt, 1 A2, 723 7kEFo| Aok

H 6G TIP3 MES CHAMIEN M7 ol
x NES = - ___
i B = reae 4 MEA
—rR-'.iéW HNAHE 2=
24 7E, HAE D Afo|EH ok oZteld |
-MHY U= E N&7| -3Z7|
o AF= M DEENE, S MY, |FE 45 z20}, |P-free ZZEY
A B AY | D2 BEANEE X
- AEA S0 RA| | MEY. oAH J\H ME 7| A-7| 7| M| E P - free YZEY
- A A OFN oSt A’ MN&7| 7| E P - free &
EPA EXHE &
A ZAOIE)
UMY 2EE JIA/E |45, =204 X | L Lz
Stopcock® Grease | 7|A| MZ{7| 7|+ M7|E gzl
A&7
ng a4 asistE, |45, 220, 21 | U
2L EF HER, | 71AH MET| 7|17
OF2I&F. H&7| 7|2 kAt

p - free = Phosphate - free 1A
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AR AP FAL Il &5 s 0F =
o] 7%, ulEA] (Trace Analysis) < <3 & =
4 (Quantitative Analysis)< =& A GERE ofzh 5 - AofolM &
G| F45 sk del= o] §Ht

Al AEE S wu 71AIGE 7 17E HEE o Zhds] Bale
Aok sk I, ool AFT Lol = AP 02N Y BAHE w9

= Aol

o
rr

=]
5
":6*1
H

W~

o] WARHS YR|eh= 7 7H] HAfe= ofef o} .

O HAA HFEo] WAk 9-e doZ 7FaAS wiAsk] $ldl, 4
ol 3 @@%% o] A A A& AHE-gt

@ =717 H T2 AES o, 71AloA AEH S 5t 71A1E
“blank” = 7 ‘/H eIy 71419 e 984S AE
9], vl= 34 BT L2 EF (protocol) & F (M) Q1A 5F
A A Qs —Drod A AFA7E HAIE o) QA o
29319 A S1ge] 171 miEelth. Alconox$} Liquinox7} £&
37 Ao AR5 11 Qltk B]= Alconox7} QlAkd-S 238kl Q1A
gk Q. ERE QA A AT AREE ] gkt FAS] g
Alconox FA] ok=t}. Alconox$} Liquinox ] #|

o]
A A AR E s FAAd AEE 5 AFA

=
=1, Solujet &N} Tergajet F2o] oo s FH ),

o
T

o

i
o
>

>
R

@
i
E]
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H 6HAEE §71MHE ASHMHT &7 iy

ot ==
$R:{:, A{ f}l;;;;/ MR g 23 M&R
AR 3 RKME AHQIZ A AEL £3, 220, X | LAy
2L HESE | SAYHFst= 1A, | 7IA MET|, 2 XNz g2y
7| A\ sl = MIZ, BE| M (CIP)
HESAA. M2 MeE 2%, |45 F20 EX | oA
ng 24, 9, 1A MA, D2t MA | K| E QA
milkstone. HX| MA(CIP)
Filter membranes, £, a0, & | gE Uy
CHHA/HL0|2 2F

N5 3 ANE Folt 9 5 P4 ofel e FAol fLEs A
sjok Gk, A, 7B, WA, 7] B WG TIAE B3] 5 A
Z

=

giet, A A A= JAA AL 0E wigket Zlo] A Evh AdE 771 54
FrEo] e Fole 19 3} AA A7 2 25,

Guldo] Q= 7 T 7ha i AE 3 3dE | "]Xﬁﬂ sy,
olfl SN & 7 Sl BHY TR+t AH A AY B aEE
Zold ey 2 73Q1s Eekagol A ul Wy 2= Ay Tk Q.

oj & W B <l (filtration membranes) < 255 2] FAlA &
e 559 W], oA A5 tekst 3HEFAA A= S8
ARgeRaL Qi o 2 Wl H Q1S A= BAHERE of e} A T2]3 A9

A FHAdE AASR: S CE ARSIt ol2dt 3l &3] kg
HE Q1 - =A skl Al e] o A7) wlie &

3 Fe vlgo] £ €
o MRS I 0T AREE A FEE 5 5 9, ol 3 7]
SEBTE 5 gt

ol AEE Fs] JeFiol Q7] wiiel, eI 1 5204
AAbeh= AESHA] 9.9 o) EAd)AH, b1o fouling &=+ bio - film . %
& AR5 bio - filme &
= TEATIA S S0
Ao B upA Sk Al A A},

Ur *Oﬂ 7}77}«r pH ‘i% o
DA Al H Ao oJgf &

o<
T
2 Wulele k] uh

e 28 ARAE 4
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8. OIH[I‘IOl Iixl.jljl k“*-l

General Electronics Cleaning

P

[¢]
O}, 17] F3 wek opfel, Wk AMol] AA7)7)o] B4 oo

AT

T ) B2 A S} Sl T eua
shush] 13 B BRE 95 ARske Zo] Fadlt 99 wE

7IEF HEAE AU 27 ]‘/} YAz REEA] A A E of o SiTt,
AAAE W8] fal AES ARt FEES AR7)7] AlF el
1 W= (out gas) s H+= A
=) l‘f_%g’q XLO_ Iﬂoitl:a]
A5 FNTILE o]d T8 Aol AHSEE a2l AHAE A
3

B 61 TXII17] MIAE Ot MK M7 QLY

SEMM N &=/ . =t s
—~ i MIA ZH NEF|
FAMA MAE 2=
HA717] 328, ZEE, 45 22T AN |02 o Y2y
HENSIR | A39, 2B FEY | IPI M|, Y
MRSHA | BRE, 4%, 2N, |AZo|EY
[CFCs7lm  |BES 8, AR, ®. A3 M|
NAOIE 53 Mo oA 9 98 |45, 28 AN |G 9zl
2] x7IE el

flux r631dues) 64 oA (mo Id release agent) 10|

& AbslE Solt) o & 5ol 54 AlskE Y £
7] A= AANE Az s =

V=] Aol Esh A 592 7H FAES AHE

>
2
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9. PC 7| PC Boards

=

Tk RISk TRkt @zo] A s HlA A kT, 23] ¢

old Q&ol= e & Ao] 9ltt.

M 0|24 2 lonic - °] E4& o] Wl ], th7) YEF, ZF U
AslE 3 22 dREolth o] 52 LA o] JlojA o] 5 T e
AEo|Bg st 34 ot

@ =4 & Polar - o] ¥4 A=A ZHES 7 & QBT
HoF s 548k W 7 Y BE 2n Q=5 TN =
Aol glth). ‘2 F49718]” e 43 of ule} o] L EEL o] ZHF
B fllskehs Aol ot

XE]
=

o
A2 71 471% volt

©
o
i3
Mo
]
=
)
S
S
=3
=S
o

=
=
A

w
re,
=)
i)
24_14

& apahe

ZY o8 9 (plating salts) 7} o7 % (etching salts) ¥} 2 A2 A3
AgL oot f718gE -t nlol&Adoltt, 12y 2314t
(rosin acid) 7 B4 SHAI 2 ARS-eHE f7]4ke o] A ot} 714 ks 3
3] BAZ 7|2 & k= Eajo|t},

a7} 7 A zbet AL o] A EH O S dolt), BES| AlFehA] o
Jo] BT (hoard) 9] &5 Wt ARFE FAEAT]

=
o}, 430] 9lo7, o] o] 28 o] 11 o £0] $4]

re
juies
Y,
o,
o
o
2,
iE
N

~

o

= o

Jp R4

[ A
L

2
N
rE
N

fo, flo o

o
17 o2 Ehlo] ER AU7kaL 3] 2ol HEIA7) o] Ao whet

A
(electrical short) & & © 71t}

[‘

—

o] & (B#)) ©]-23 (mobile ionic species)©] o]d £72] A4S 7143}

Sk S8 o] o] 58 ZHFY Hulo] YA HL F49] Fuloltt, o]
A skl Tk AR A%, 47120 2RE BUS D5 9
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~

Flo

oft i [
oo

©

o
=

&) (conformal coating) & #-g3t} 2
FAE HIEE AAE oA Z2¢
AE 59 T AR o]FofZt} olrhA], AxH

-5 T, w2 AT, 3487 550
H,

O
—_

o, =

o w1
=
fli rlo

r
ot o IR HJ
1 ﬂ}{tl rlr o
o fo

_

N
A
e}
kil
2
=
ot
ed
0
s
=
s
o
oX,
o
(Bl
ke
b
2%,
ofr
Mo
2L
l
o
~
-
oo 0

ju

'_ﬂlofim?—l{'
= >
S

jur)
2]
&L
30 2

kd mol il
2 4y e

e
2
(il
o

o |o e
)
>

-z
>
~
o M
|
4w
_0|L
rlr
=
£
o
oX,
=

rfo
b
|y
k1
1o
e
tok,
o 2>
3
_\.L
N
B
R
I
H:
it

r oS
o =
Y
4
3o

o
s
ol
ox

N
o0
o

B e
K oMg 2 > do o

s
rF‘(
N
<l
e
ot
oM,
ol
n:1>
-
A
é
[am—
(@)
(@)
N
m.
_\:4_
§ ¢
N
s
52
~
=
0
(o3

> 2
ol ol
o F
g

mpxuko 2wl 2B (WR, white residue) @24Fo] Qv WAl A58
o] 3t F Al A ofUr}, 34, A wlo]x] L= gHMo] H £k QlT)
olg7 ¥ di= 9 7HA o7t Qlek oW Aelle, 2HEY HY FE
(butter coat) 7} AAFHHA FH A 9B AEH A M (glass weave
intersections) ©] ZeHt}, 0] 7 v]EH (measling) ©. & 4 A =4, Al
;‘(4?_51- LIH 1;1 7]—1’:‘36}— %_UHE A= 73_?_ Eﬂﬂ] 9 1]:]- P‘J—H:@]-xﬂ é,_]o] %
HE B W Aol WA sl 44 —’F Atk oA FE A AA
(defluxing) ©] /\}ﬁﬂ L7t ¢3EE AR W A7t (58] EER
FEEFORIT £ CFC- 1138 vHo s st SulEelA vephd
oh.

WA ZFEO] A7) B O o) &1 H|9] A~ E (solder paste) ©]th.
%t #o] ~E+ A5A (thickening agents, LA 3HA| = -5 714 A)
2 48 4 23t ok ofd BAL 53] B84 oyA| (of, AX

&1‘ mh-l
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oNE 2A Fom tEY ‘(deﬂuxmg) A0 7
d A5A] AR WA
= 75 29 Aol gith
EHAH ol Y= €3 .
T8 WRE) 2 el 24 (rosin) 2] %Eoﬂ o]t 2
A = FEETEAREe] g o & #AE E). o] A
Zlo] ¢k 260 T (500 °F) = 1 oJifelA 7144 o) &
2 fluxing 7 ol A Wt Atshzol S/ shAl7} 2H-8-ato] & o% T4
Az} s AGeT} 2T AL ARES =4 1 Y oju]of E (tin
and lead abietates) 2} F-2t}. 8H 27 4/ 34 Ul Yoo Ex &
ai/do] wtol defluxing &= A Ast7]7F B4 of sk, ch7f, WA ZbRE
defluxing 220 2 vpx]utof| defluxing 4415 ZoF Wl & Yehdt) 23
ZY A (rosin flux) & £7 HO|AE (rosin paste) B o]d B 4555
&/dste o] Stk v od F72 WA Fht=o] YEhd 2310 2
YA (e Fo]AE)of 3] A7]= AolH, TE o]+ fitke As 43
aff ook st

el
o]

ol U R i

.

¢

el

10. B& MX}F|F| Precision Electronics

!
£ o

n?}gr_ﬂd_\‘i

T4 AIA Ve Haa Eefol B, ik A| Bl RSt AlE 5
e AW AR QFEE 15 A eA4E FHA7,
HelMe S-S delotal Als ARSI Ik 74 AHAE A
th o] AHAE £E7}F 2 8T OE ofFe} AR S AA e
t}

r> ol

<

I

: A AZAAZE A AR A A AE F7H4 0= e
&= QAT R 76‘ oMM ARGShs AHA = 5 v]A# 02 ojtsto] REEAL A
&8 0 A 02 v A2 02 sl A B o) ofyt.

0.2 U]Ei_i = T olo R ot AIHAIE wEeke | Alx, o3, £
Ta g7 NA sfof Ft
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11. B II¥ Precision Manufacturing

Eo17hs sol A B o= w1

]
Foe) Adgke, AAY 9 ARE A Hae ErES %Zl‘c'fﬂ Frt
STt F49 A4 Ao H 24 Zetal Abshao] glofof stk 4]
Aef QlAfef ket vl Rl QA% F QAo St
TRE T/ Tu S5 ARIAIEC] A AAATE 2
34 A UeA oM E Bl AHAINE e IR $-EH
Aes AR AR 2skaL Qe

T AAAE S&ote MER stoldla AEEFolle= =3 22 A
=0 St

@ Anodized parts - 71Q! AFFE] ICH o A2elr] Yol dF=-u] & (Wiki
#78 anodic coating) 0% &-Fuw 714 S AYakst= Akska) ek A
%7 (Anodizers) &, "HA 9712 de AEAS 7H] JAFES AlAS

=43 7}03‘3 = Asty] flal A AHAE AH-E

@ AFE 2E - 7A5H) Y5879 ’\}%ﬂ A9 A (thermocouple)
el fﬂo]vﬂ(wafer)«] T2 7RSS YAET Aol 714 ¥ (150
F) 250 akgzolA] Alete] s Frejso] AE S Al H sfof gt
@ YR0[EF - NASA F-FM 50 AHgsh AarE 9] Whs 9%t 9
E A (heat sink) 2] 3t A|Z QA= veE7FA PA o BE 7FsA
<= AA] Sl 2 W f7)E sHEE Al sk H A AFHAE
ARg-sFaL STt

n:“é

P oox

el

dutd o g =4 A Jhells Ay 29 s S 29, e S
ST L2 B ARl ofF WA ReA 5ol Juh 1 rE
a7 724 AAlAlE Y ARl F2dsit, 11 540] A1, 3
w s AE o AR E e Al o] £ A FEE ok A BE
Setth A 7H7IAE AR wle w3 AlRAE Aok otal, AR
A, Awat AxE AEsH stof 7249 7135 H st of Fk &, 49
‘o]l w7 (lon hungry)” S2]Q1 A 29] Ho| 24+ FAAo] glo
D2 o|E PR ARel A2 Fofsliof 3tk

[>
[
=2
=
1o
=
»
(o]
do
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(1) Z2tAE! Plastics

FHAE A F o= watal 4 T4 Ee AAAE Zefok sAy
T3 0= AATY v Aok gtk thy 3o Al sk U=, e
2AER A Al okebhe) ] A Al A o AdE S 7 7R
gpAgof AeA = AL} Ao FHE WAL EekAEE 2E
3] vt A A A S ARE-E.

J1m rum rulkl =

STAEO| MAH[0f TSt Y2 X 28 (compatibility)

UK O OF AYNERE +B3H 2T

Z2|o| 23l (LLDPE, LDPE, PE)
Ec|z=Za (PP)
Z2| LZEMH (PA)
Ec|m|E HE (PMP, TPX)
EZZ o2& (FEP, TFE, PFA, ECTFA, ETFE, TEFLON®)
Z2l4E (PSF)
E2|€3H|E (PVC)
EC| A (PS)
EZo[H|d 222342 (PVDF)
EC =
ol =24 (EPM)
BunaN 15
Nordel®
HIO| =
Noryl®
Ryton®
ol ZAl
oF +AMANIEEE 251K MA{0f 5t= S

Z2|7t2 40| E (PC)

OlMIE Z2[SAHEI(ACL)
Nylon®
Z2|HEnEIZ 23 0| E (PMC)

wr} 77}‘?}_% ZEAg o gaire 8 dke] AAE v et &
Toll A AFER g AlZE U] & & otk &4 Qo] A& s 7 71 o
%%E}Nﬂ g & 713k Zej7hr o) EQlH), o] 2 Gt =4 Al A
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o ey u e Gl wZ= u) AEH A A7 (stress cracking)
& Y07& Aol Qi) S et TR U0l ES AlH ] fsliAe
ol st A E L7

= N
A EAAEE SOY 7150 sl & 71 410 g1 ol

(2) 82| 2 M|2ta! Glass and Ceramics
el Algel S A, FEA B IAIA EAJo] 95k oy 71A]
stolH| A A&l of A gsit,
oA F7] MiEY A Alg50)7] Wi, $F 94 ol T
TodA 23 Q= AR LeolE A sElo] $3

g T
A = A2 74 AHA7E 7] emS Al sk EﬁréOlD}. Al
o)

e o

%7H (ceramic crucibles) & HHEA] A& 3ok 5= -9 A=, o] &

iﬂ 7hgellA AREsE] flalAlE ol o] Sl ol ARES

st} 1 Q] 250 F6] FaAI7IHA e deold, AEe &

s} %4’] A= AHAE AMEsPE o] EAIE sjdshiA Ak =7l E
73| e}

s

(3) Yt =X S 2Ist MIAE General Purpose Cleanlng

w57k Bl 5 AA AdellA] Sl E A 2Ee =
L8l AE o] gk}, &3] Lol
w7of| Zj5tshd w1, HAY, A e FHE QS AR Twot
ARG 51 H5E Al 7ol B Al H A E A A sk Alo] F sttt

& 5o, HE/37] uxk A, Axgo] ¢ (spray wand), 2~ H|0]

52 (spray booth) @ ZAHo]oj7} AX|H ~xzglo] 7]A|19 & 1% W
A 71AEE A71E NHAE AHEslof }B‘r o]} iAo 3 4
7] 9 239 1A A S s “ﬂ” 159 f3ksdo] Qlal AFo] W
AHAE /‘} ah= Zlo] w4 s}, g ﬂ% AZ dFsle Aok 7%
AR O RE St BEYF Aol 9l EJ&V‘WE}

e ﬂ%ﬂr% gt A= RS T AHEHE AREA B
FEE FohAY B o] B2 (air blowing)& X¥sh= “Pu e
(no - rinse)” &7 o] T} vfgrA s},
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H 6) B JoS S MIAH 217 Y

Sy | AR NEg | xH AR
T A E
M e, M2ra, XUI, 5, 20 A | gy
F= MHA A QIE|A AR 7IH MIA2| 7| gZaly
2|gd =0, SoAE 17 29, | SEAMH
Lk I|E} sfstad, YRt
Qe etetEd | YR0IE, ¥S, 72, |5, 230 AN | ALY B
ALE 7| J2| 0 7B R EHR2 of M
=5 75 24, T& M&H7I, Yz Ee
stetE, DIEA} (M3t | 33 A HI|E M
o, HE 3fetEs
QIBH 4.
TIE, a5 see, |5, 234, A |4
ng =45 Y dsts, |75 MAH7, I\ ofk
datE &2 E, 825 | SEME
4 5, 20 A | uzy
d2 2 2, =¢ FEMAY, 1Y | MI|E gEEy
O|gH|, HE HI2E | 2ZZ0|
H7|5t7| N2 2 &, 220 A, |59 pH
718/Z2= 02 712 | 7IA MA, 2%
AZ|0|

12. & ME Optics

:ELEHEQ_ZQ]_ 7o /\]jlxl_ 4816]- xﬂ—“ﬂiu
& o = 717] ARl 3 AXHAE
x=

|

=
=

o ofd & N

S8 ) Qe 2t e
stz A7lgojo} Bk

Al /\1]7‘(47] 1;1 _Jz__ﬁ_
ehe AP g (15
EEREEEEL
N ERACE D

A o] Aol FpeAol ek A ES

g5

o 4 AAAE
By SHE

T —

oz}, B84 87175 A
MRS 97 Atk A&
‘61%—#;(]-7]]%]
ARG A A o] 2

o] Ak 7EeAES e AHA (T
Ip HIH A2 ARGE =) 71 o] <
& HIAF £e9) 7o) B pelRE REY 2
AL Q)
A= 74 A= pH 24

2 A7 o] o)

100

=8 MIEH
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S ARSI stk 7 e s Al o] VAA 94 fIEiA e/

olad 4 FRAN=E F5lol| A= Aol gAavt AHEE =,
o= AHAe] @l 2 HRIGHS: 913 ZXolt}. o] FAo] Epd W
Al A A A of itk SHATIA AR U E Z( GP contact ens)

9 geRlgel AR A ES A e Hie

A E AHgsh= o] aatAoltt,

B 6K YU S MES AT MHK 17 2HY

o st =
S | AESY N 2 MR
EEE El, M2t xH, T3, 250 A |G eZaly
CFEAME AHQIE[A AR,
-3l S0, EC A e TIH A7, 7| E dzaly
Zak A 7[EE 29 s=t=d, Axt | SHAMH
el stetEd | d2E Y, &, 250 HA | o gy
ALE 71| =9 O[gA, FEMH, 7| E ey
HE 2lgt= et Az 0|
dMetJIdmrigs | +S, 230 X, |54 pH
?let 59 1A MA, 2t
AZY0|

13. BF¥S Cosmetics

s A= oY 714 oA, ks, eskAl, 183 AT A
st} Al &o] 71 ol B2 olitstE ey A9 A& &
9l E (emolients) o]t} 74 A& A= }‘]ﬂ:' olxtgt HEehs, 19
Aol A= Aol ofgfe AFEel sl OV\WO] A AT},
TR IR R AES QAT w3 Bl NS o=
ol A= ok gitt, A2 ol ZAEE FAE ﬂx] = AlF
J25elA 75 C (170 °F) o] 125 fAskaA F w2 Zshd 4y
St -5} A AE WA AAT 5 St o] Ak} Elebs A8 AlASH: Holl %
7l oA FaksEo] £ 7k 3k Al H A S ARSIt

w2

0N
> fd 10 o oko

b

l

-

>~
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H 6L BT MAS A MAK] 417 OHY

2R o Ash =2
S AE =S NEgE | RE MR
FRBA AotE o2
SHE Mz O] &2 ”EIE|'E'|' HHdEl, 29, | #3, 25T &X | 0t g2y
- FDA GMP A, A1, FHEE, 2HA,
Validation B4 | 4210 H’j EF“—*.”" AH 205, 7|1AH ME7, gzl HIE
- AHQIEIA AR URE F Y RESKIES | SH MH HHESH|
SEtAE, (L/S/LSO/D55/NE3OD) CIP
HEAEM ME | SEH.
P AFE=, 9, 25 U8, | +5, 250 & |
FE2H+(E/RL/RS/ET00)
SEA, dBY=E, 28, 1A ME 7, OFLk .
ofal OflEf| 2, M=, =3 MH
LIIZ0|E Clp

« SE2PE Fudragit®2 Roehm GmbH & Co.2| £ AfRO0|CY,

14. % Nuclear

2 A E Q78 AR E gls Zlolth WS 2 Cavityd] 98 oAl
AHE-81= guide tube, end fitting, coil spring, grid @ fastener 22 -0l
Y T Ve LAEHo] AR glojof sty

g o5 FQ AIA F st 7201 129 EQ] guide tube$}
AUy F5E 110002 gast 4 74 AFA S} BAR T RER
T A skl a4 07 AHE 4 ok AS LSSl

3918 S 2ollA) A ASH= 71 e, Aele]= Beo] gl B4
A AAAZ AN IS cavity ® A 3H 0% AR a3 9l o] 1
AR DYRER® IeX=
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F AL G Al A dgof sk, oA

[e]
H2A e A E Y4 (intergranular stress

H oMY T T3 MEHS ASHMHK &7 iy

AR MASES | g | xmaEw
S HPAE 2
ETET PN Ll +5 87, |ZdolE =
Zefo|Est E HJ|2S | ZHIQUHE EHS| | SFH MH azie|y
A 2|olfof 5h= 0{2f= 80| | R Al
SAISSISIA 22 HH

15. A= X J1EF QX X

Chemical and other Fluid Processing

S5 W A Ae) AHH B2 7ok 3= Al 7H TRt e,

=
 BB1HS BHT|AC MA - 58] F9 ok shi= A& B i v 1
=

tol:

St 38k vl A 2gol e,
@ MA/IHA B AIAR - o2} 950 UKo HAS 449

oF 3= 3

® 57|12 Ml AL - 53] 28 fHRlE AR A s

[

Ol AT WA 2N o] Fol A A3} oS- Akt At
Bt WA AR Arsele] Zlely B 2
AASHE Re] 2 etk

1




o3} A\ AFIO 7 o] Fo| A, g
HQlE Al ﬂ@}oﬂ AAEEE 5 QA §
LA g AE AAGAL, ©
Y (PLIE silt) ?91 YA LS

o 2
>
[
oX,

H ON SIS X M MY ACHMIEK] MFHY

S0IM2] NEE ES P IR
FBAN Rt 2% A0 | e
SletEA 9 RAl | HEE, 2, 7A, A1, 3, 230 X | & YAy
Azl 12 E, B '| ”BP tA, 7|A MI&7, Sz HI|E
- glass lined CHHA AB|Z0|E, 232, S | S MHA, CIP | AHEYH
plastic stainless, | £7| Z5&, H, &, S0} &X| | M
plastic pie & | 24, o=, ¥ SF, T, | JIA MF, OfAt i
tank of2IF, OlEIZ, M, SHMH, CIP
AUFIEO0| =
Cd/ag ARE,RO0Y |8, =30, &K | & LZeld E=
U/F membrane k=i
auEs

Adams, D. G. and Agaarwal, D. (1990). “CIP System Design and Installation,”
Pharmaceutical Engineering, Vol. 10, No. 6, pp. 9 - 15.

Alconox Inc. Guide to Critical Cleaning, Detergent Selection Guide, p. 12.

Cleaning Printed Wiring Assemblies in Today’ s Environment, edited by Les Hymes,
published by Van Nostrand Reinhold.

Alconox Cleaning Solutions newsletter, Vol. 1, Number 1, “Drug companies find aqueous
cleaners a sure cure for cross - contamination” and Vol. 1, Number 2,
“How Clean Is Clean?”

American Laboratory News edition, June 1992 article “Stopping residue interference on labware

X
www.alconox.com
cleantechcentral.com
www.metalfinising.com

www.seiberling4cip.com
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7%

BEIUX|EN

Standard Operating Procedures

1. 575 % #HO 3 MA0| 25t EEAHX|EM
Manual Parts or Manual Surface Cleaning SOP
2. 2SI A BEAYX|ENM
ULTRASONIC CLEANING SOP
3. ¥&0lE £ (foil) 2 028t TSI MAT| AR "R}
Aluminum Foil Ultrasonic Cleaner Test Procedure
4. 480l =2 =10 MAste AZ20] MA7|0l|lA 2 COP MIA
Clean - out - of - place in Rack Loaded Spray - in - air Washer
5. ot2| o2 042t A|AF CIP A&
Clean - In - Place Ultrafilteration Brine Water Filter System Cleaning
6. e &3 2 27(2t HX|, w2 CIP MIH
Clean - In - Place Large Tank Fill, Soak and Agitate Cleaning

Aol Al- e AR 2243 A (Standard Operating
Procedure; SOP)2kal £8]& EFdAJo] Qlom Alddo] gl ;‘42}7\1 o %
STt o] AApA = AR A A AT
o7 AAst xFAPA A= A H el D sk 2| o} Frofsh= Abgte]
ato] sttt o] SOPE Ml&sof g oL F5Eo] T

1 378C] A Al AR A ofob7 g Ml A & Ftel|
*ﬂ—l AT 7= 8t

7190& AEA 7] 9130, Sl BATHCARD' 2
7 w5e) 3 B P o) ANstel, 0w MsEo] EEAYAY
A QA S T BA olok SHerh S 7)ot £4% F 1A e,
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1) Before W& ®ofl BHO|Lt £E2 5|26t b

2) Agitation : MH S BHAAIF|| QloH AlRSH= SRt £
3) Time  :M& /9 X4 A2t

4) Heat N 299 2=

5) Chemistry : MI& 80| sj5te 42 2 =&

6) Ater  MH 333

7) Rinse = A2

8) Drying  : AZ gl

T A, 23 A1, 7IAA AR A, 28 Y B AlH S 9
FEEAAAFA (SOP) 9] 5= ofeljell AA gt o' SOPlAM = 54
g o=& AFE] A AlA L] TR AR 229 28 AAIET et
A ool et sk 2w o-&dloll 6] flaii e ols %
AN S Lo 2ok dtk TRy 7)Ao, od o5 o 7}
A A s-geldl Adat7] fal BEAAAIA A Fole LA AR sk=
A5 4 E Zlolth

AlFGello] Al 2 A2 (sump) o ol AAHEHE, U AFES
Aallof ek, Alo] wii4 (parameter. pH, AEA, #HE/4E 135,
;H Hak E_O_ itﬂ—) /\}Q_ﬁl 74]%7] ATT Z;ﬂy] pH 2@7] T

3

val-1- 70
2474, A7 ), AHEE BUHE A, RIA $5 BE 25 7)Y
U, 224 A (trigger point) X AR 5 (alert level) 18]l o] &

o thg-aiM Al & 2AE HE Q7L 283 v o AlFx YE
B WYL AE Q9= AHE dYste 2as0lth

}_,ﬁ
ﬂJJN., [‘1[‘ o,

A,

1. 98 L BHO| £ M0 0t BEXAXIHA
Manual Parts or Manual Surface Cleaning SOP

1)A1I"51%E*$%0|L—}ﬁ”._12| %% Zeict.

o
EEL

106 =8 MAK HES



2) X0l AR FjZ0| 2= Ajsict
@O AHA — st g, A=A, AzxzApe] FEUS, fred2/saat,

9% 2ES gl &
5 5 o= Zlo] Agerke A3,
@&, B8 92 w294 — T0]E Zho] AT A 2
@ ARGS9 DG 27)9] §7] — §712 F ko] At
O AT A, 4 HES ATE BE Y
® AT A, BE BT 47
DR A, BE A% A
QT S BE BT AT, A1, Ho, 49, /18 5

MM FZ2E
@ AHAA QFAFO R T3 22 Zlo] )
HE9 W& AA] Sl 381 4*]{} olujel| A= gljof gt
oF — Z12fgk w55 flelA ntEe A go] ol 18 A FH AlF o]
o] o Rtk ARE daL Qe %‘-Or,

@ B v AR 3 39 ool Al
st AlFEHA] ¢a IR Foj% %*1]7} NI T35 O?c s ‘ﬂxm‘jr
T 2 e s A,

@*ﬂﬂ a17] AH7IA = SR oA S AU o #
FE A AZR 88 o8 Hl8o] Qo= As ¢ar

@ FHo) A 55 3717 5= 71 2 (finger cot) 5 24
& HFE — Aoz At AAS 2 g ) A3 %

o A 8-S W171% AN g A%
E
|

[

)

PR EREES RHELES KT PESREREEE EEXE]
At o2 o} A Aol 2097 B 12059 1%2] El7FAR)

(Tergazyme) A2 A 34 <H (1 A ol 1.95 &40 g7l S 3
29) 0] 93] g} ek, 2] whul o] Bekie] 9JolA )] A3
FA o AHs] o fith= 2 ¢ Qe Aol 13tk

4) MIZAL| Mo et ME KA SUS 2= Y-S MAISH
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Q3 FRED), &7 AN LAY e & /sdth AE &
0], 1.25 49 % Alconox MHAIE 2.5 AR oFzolof 5o A=
120 °F 55 1 Ao 343t} 215271 120 °F o 2 "ojx)7] A, 15
ool ARg-sict,
5) Ct3a 22 £SMIA X|&S MBI
@ golof] A& HF 1Y
a) FES F9o g, £
b) e g & F48 I T AUAE S 0
@ %, 5574 94 e 29X TAYA A o o] 54et
A s FAE7] YA gt BE 1is YA EA 2

=
™ ¢k A}
6) W= MRS SH=H 2 =0} 1 o= ChSat 22 4= UL
O FF& o] 41 BE FFo] 32 Bof w3 5 =F vk
UE 2oldA 20% 59 55 ofdo] £ =&,
@3ARE BHOTE BS v Ao UHA EHe ZE F-2o] H% 10
Z & Ee] AFA S sk, =
@ UApARl Aws Al FFS Fmdo] @1l Fwolol gt 18a
o)z Fug A3 F WAl oFwoll B}, 1 thy v dEoR
T2 & okdef] 103 Eoh
7) AZ FRIE 7|&8ICt o & 201
O F-58 Anbe] &8fE1 5% - Axs £,
@ HES Efjolo] Wi 40% £<F 210 °F(98.9 T) 9] 9o Yof Fr}.
@ WA B XEE Jsto] a7t sFel gdl Azx5A gt

8) MiA = 2= F2ERL| =5 Adelr,. o= ChSat 20t
@ #Atafol & FE2, ol & 5ol. #iA (batch) oIl 10749] &= AW
A 104 gejd oz A B el Hole d5-& Atk A3E wiA|
(batch) 715l 7|4ttt oW ZgHAEo] SlH et AA 2E (lot)

= R4,
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@ WAl “94 el L(clean tag)" & = ]ﬂ 712 A|7F, GA A 23 2
A2 ZAE) 830t A% gy TEE thol W7} Sol7hx] ok
E5 T

@A AH G WETE WEA T,

2o “HIX|EH(bench top) UEH I MAHS ol 2T +EMH B
EHAXFM B 0lI"E AASH=H], o] 919 7hol= E}OJ% o= 31 %E}
o] oj= New Brunswick Scientific Co., Inc.2] 714 74t A& Ao 4] 5&

N

2438k “Fundamentals of Fermentation: Techniques For Benchtop
Fermenters Part I - E. coli” oA 3|3t Zo|t}.

1) &l

@ WA Ea7] A

@ A7 o] F g A7t w5
2) M=

@ Liquinox A1 & A QE @Kimwipes”® @ pH 7 &ZA|
O3etEd R g 47 @ =2l @ 284 @ eHEE gl s

3) AR S| 974 2 A}

Oadge] Bubd, 2AAHA 345 vl @tk WA, wih 25
$E2D.0)FE, pH, 7k 35S @A Ao RE(E £,
PID, D.O., &471) A OFF REZ upt), & 429 9 2% Q= 1
E 4% 37 e E Aok v Akbh BE Al AL AT, 7hA
Ao FA 2 7H= wje] e s v T Aledt WA AR E
ARESEaL Qlow, &5 Ao} A7 AA wf Yzt A & I 8710
A EE B AR AFEE F s B A mjaks

A YA OAES FE g
@ 71 T2 AA|ol|A £7] (vessel) & w8lsk= Zlo]th Thermowello]]
A &% FEH (probe) & WHEA] o St REE &7]1 wnt
AFZES BT 4 7H S gt o g W= ajdE el g &
o7} & wlHs WA st} S8 A (sparger) oA 571 Bl

HEXYXIEM 109



e BEEA] Zpgbgiet, x|l A pHE} D.O. FEHE Apdslal BE &
F4e AA = gt

D.O. FE2H= AAG] ok AR &0l FEA gFeE AU
gk shd it SA] A oy FERA i g A dY de
ZQle EFES AW ¢ Arks A 7193t ofd Aol =
F2H o] A= (biomaterial) ©] 4] () &=, FE2HE 75t
ol lof s, oj® ¢t | (tip. €% & A=gd qF drh
D.O. FEBE A48 T §10 7 Elof| &Abo] Qle=A] FAFET)

It e /e Reabr] Y8l FERE A Giel Rt

rlr f”

o} pH FEH AA= /] Adsks A% o 1A= @24, 1 9]
fri= Fol o] glojA A o= wlo] Wj7]7} 4171 wiizolth. et
FEB7L A S o ds] EAstEE o] A9 ] 2Alsfof
S}, 8 53 Q9] el FolA i 4L S sk T S }
gsto] 2AatA widof gtk s8] F2)ofof gitt. o] oA F

B7} A= 7, A AAR ol A= ok dnk FEEE 7711417]
A at7] A8l o= A= ThA] 7]19] Pl AREEES) XE (port) of] 22
A 2 GEAE v Z % QU S99 79 of4] el ot
AE *XFEEQ} ‘?}7/1] d]‘zii'ﬂolE(headp ate) & ]01 Y Idow Q=
g, o]& 3

4) AE A S22 AT0| Bt M
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59 S AEZR] (harvest line) & PH7EA o]}, S =& 0]
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vessele] ] 3 719 7} ek, 8710 £ A8l o o
9 FATEL /) ol o] A WHoles Hol FHsho}
ek e A ES ALgslol ek B B, Wol 9
A 2 o gEe) B ohe} A7) Fae)7| o] EolAN
$I7h A v & ARl 3 47 AARCK: Folk. 9 A
oto] L aal, 19%2] 292 (Liquinox) 341 AHgL A1gs),
i 28 A (media) & Q%A 02 AT YL B, HES 55
Rolu} Bol 257 Ffrk. Wl et ol Qe §719) T4
20| 58 3, 28 FoRHHE HNS Hop] 1A% AR,
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A o46] 407k 8719) A b 0l ek W] e ol

£ 2 st

v
b1
u{o
o
FXQ
ful
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@ ThE AFSE W A7 AE W WF Ao oko.2 AAkEY,

ESM MK EEXAXIEN
Ultrasonic Cleaning SOP
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2 o) (batch) § 5] Ak S A9 st
ol A% A& Faalr AR e 0SB A4 20 AR
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@225 AH 92— 7, FoH5, T2, AZAA, 1901 FAL 74
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DAET AT, 23 HEATS A% 4% w2

O RE P74/ EE

© A8 35, 4% 12

@BR k= e R, 44, 5o, A4, 71e

@ +-&3FEhft) UA] (cavitation energy) & At
okglal7)= & 7EAE AAG] S8 1021E &9l 7h
g}, e
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et w7k F HelA miEs A Eo] Jla 187 Hd AlF o]  of
HYA T AL S 2 9l Ao T8 B
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Tkl S 1 ol AR 04 Hdo] Tkt As 4 9l
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® T AL F7|A] G2 &7k ZHA] (finger cot) & 26l HE
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o] At 717 YA G Aol 2¥Th
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FE MNTB EET

- 2 | PO - . Trigger |ZE | Trigger
AR | (o) | g | VBN AR B Aa pgifﬁ pes Ac?ion
2 Megohms | R/T 1913 | 71gxt | BF Mg Z87| | 5Megohms |1 DIZY W&
55-8.0 1913 |71g%t |8 pH S| 749 1
Loof m2t DS | ZXME|ZA DM 10HS S0E (1% S 1| 240 82
500pcs/EH
1% RIT
RIT
3% 60-70 Hjof BtA 64+5 sk
104-114 1918 [Jlext (215 |pHEEY 29 1 | &7H8A
2- 4kl RIT
3% 60-70 Hjof BtA 64+5 sk
104-114 19138 [Jlex 215 |pHEFY 29 1 | E7H8A
2- 4kl RIT
2 Megohms | R/T
»2 Megohms | RIT
»2 Megohms
55+5 |19 13] | J|sRt MO BA 55-60
7|87t AR A 1
90£10_ W Hoj grA 95+5 1 2T 2
20l
150£10 VEN Hoj grA 15015 1 =k ¥2E
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01% 2% SHLL | A #0110 1| 100% M¥
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3. U20|5 T L(foil)& O|-§ Bt TSI} MIE{T| A EX}
Aluminum Foil Ultrasonic Cleaner Test Procedure

Z5 35 AHEsto] A v, 253 A7) s AldEl B A
o] &t} 54 F77]A (Brooks Airforce Base) o4 A3tk 29 &-F
g 39 Ag WS AFEstt (http//www.brooks.af.mil/dis/ic

guidelines/attach2.htm)

D dFuE 5 AES Fod B2 73% g deEEY
(rol) & T8k, Zlolnet 1917 A the ©219) 2o (o] )
AR A FAS BA St o:ﬂ~ Sof. 0] 9917, =
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) ofel 19140744 e,
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A A HILO 281207 sl A 43k
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*ﬂ** 71 5T7¥ ﬁTE} E}o =7k 0}%£101Eﬂ; 2057 7%, 11 o
A g J&aA 5507 thA] 2ET) A Epol = A4

5) 1AM Ful g o A
o] ¥A.2] Ao] Wkt HPg o
el x| 2 uk, 5.9 upeka 2o }Qr/}

6) ek FdelA R 7hs e %%Wl %Al DAL 250 AlH
715 483 20% 7FEeth
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7) HIZME 13 Y AEE AN T AEE 50 BE 2REA
AstiL &5 - Az 5ol F50] A7IA FEF 24
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NS 7 oltk ol 1S YdFl] HE M2 TUR A Alg e
T AZol A B Asd, #H29 5U AR 7153} 87 1 ZAE A
2 AlE BB Az A ol ghEste], S8t e st FaE fls U A
& BAgTh 1 38 A3l ofy A FEHX HEkE HolH X
Z e o7t g L vk AAE AMulA AHZE 2wl )
T MES S Bt

4, Moo &2 F11 ME VK= AZ2[0] MiZ{I[0fA2] COP MX
Clean - out - of - place in Rack Loaded Spray - in - air Washer

P A AR Aol 2ol Bk BEAA DAL T3 22

A5 S T Grh.

1) golelzt 2 482 AASIA B ul A3 7 2ol A A1F
ook AzAA) A wek AL F2E Aok AT B4
2 AT Y LU = 8L A el e,

2) A A S steta 2433 Flow AAS = L= deel Al

3) GMP A2 2 5= M 95 CT7HA] AREAP7E 22 138k 4= Q)
4) A ﬂiEoﬂH A2 glstekEe] A7 A7 wEahd Ak A

‘E} GMP Al#7]52 #4490 RUHY S S8 =z

5) A& F719] upA|ut dA o] GA| st & (o, FAHE-SFT, USP) = 8¢
2O% BE A SRS AAdo} At A7 GRS a7 98] F

of

T A g s YU

6) A27HA sh= mElolghd, 110 T4 L5 &8 Axdt) Az A}

&= ¥7]|+= HEPAR o 3}3ic},

7 A FEel sk AP A cGMPE E58k= SAF Uiy ¢l
o
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Z233 00
S Mg 7tset of
AR MIA 1 F7| 00ilM 30 &
25 95°C7IHA|
HEA 00N 6
A MIA 2 F7| 00ilM 30 &
25 95°C 7H%|
HEA 00N 6
A MIA 3 F7| 00ilM 30 &
25 95°C 7H%|
HEA 00N 6
=R 00iIA 30 2
95°C 7H%|
00N 6
WFI &2 1 00iIA 9
dE= F7| 00iIA 30 2
A A 00N 6
WFI 8= 2 00l 9
L4 WFI EEN 00lIA 30 2
EER 00iIA 30 2
433 00iIA 30 2
d=4 00lIA 30 2
& WFI EE] 00iIA 30 2
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FlollA g g upel o] GMPAIZ719] AL gl A A5 717} o] Fo14]
&4, Mg AR gIE g]lefjof Stk A R EZo] A

QIMIER] A|ARS| B kS 20I5HE BH/HA| O S CHSOH MIAIBHCE.

|=0II

AR 753 GMPAIZIT |0l THet AlY TRESS 2luBal UV, EIAES
olga 4 9t

HAE1: Yes/No
HIAE 2! Yes/No

@ 7E7|+ EHAE 1: Yes/No
HIAE 2: Yes/No
HAE 3: Yes/No

AL Sleh F, Agias B agH o Sun vt

5. 92| 011} 34=0filt AIAE CIP NI
Clean - In - Place Ulirafiltration Brine Water Filter System Cleaning

1) el
OELREEEEEE ERECREES
0 AR WEA) 1 W A4S 2efof )
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D B27F e FE Y 55 (WA £ 259] 5,000 mg/L ©|5h)
@uj7] W, wA, B 7Y U 257 58 2 A4 (eEkehe ot
3] HAAITh of] Y= A2719] 316 AH|QlE A A 23 )

@ AT Gakol mh= 450 316 A QYA A YARe HT
@ 10 v| 32 7FE A Z2]ZE (cartridge prefilter)

® =24

® FAdst FAdS 2E T MEYXE W X E dF A

@

4) NN, &z 3 2470f 25t MY

O UE A 2" M=, T E52 JJO0R 77194 8 ) B8
e dHERES AT A|A A& st

@ ZE JYHE EZ5 3 A B2 AR Ao Yt (F A 4915 2
Bl JYWE o=tz 10 28 — o 9719 A= vlEsA
o WAY 47 ARg-gt)

Q@ "4 9 gy dYHE B9 B3 & agste] £ WA gk
A (Tergazyme) = &3lIA1A 0.5% &HE H=THAANA] A|2~Elo] o
a 2548,

@ YA E 7hssto] *ﬂﬂﬂl HQE}

O AHEHE FH EFof £3AZIT 5 2| MH S T
o] gAs HH?‘SPE} ARNA] A Aol M= U A] A2 g-olE 345 ~
1035Kpa ¢Hgoll i £ 4.5 AR =gt Y2475 7FEske] &
TE 35 CTE A3

@H]—E/\O AH%L _er]— }o% /q]zl J,};g%

7174 A& =3 A *‘Xl T7l§ Z
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(4 X A AEE] 5) == 345 ~ 518Kpa 4L
FHsHA AR ARAE Lo} Helu, o]n) el PALE
& ST BT 28 e YRS 45S ARt T4 9

Eo1 A 472 ek 1S S A vk 2
WE 150] Aol 4714 L HiA

5 NIA = XMe

O A F AaE AfskaL 55 44 7 0.2 J57A. v|3iA gl
2A17171 S1el Al Egba 2 (Citranox) € 22 Al
(e]

7] A5k 548 U2
EZA AHAR F7
55 HAR

7h QA A7) 90 et

6. LHB B3 X712 &X], WEPZXI2 CIP MIA
Clean - In - Place Large Tank Fill, Soak and Agitate Cleaning

=T
D 0] oM A5 dAE wo] Sl EstEdo] 299 Uy
AR A A8 B S AH ]

@ A A= HHEA] WSk A4 AS Zko]of itk

2) M2
@ AIHA @ BHA| @) o}z
DACHET  HEAL B A

) AR M =

@ FAE et AFEo] Yl WA= 244)7F ol ol Al sfjof gt
@ WA Wg-Eo] 3= W= U (port) & ot £t

4) HE, B2 Y AT
DAL S T 8T NE ASTh
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Q92 %9 ARE TR WS AH AHAZ 7} Bk GoNY

® kS 9190 U4 9] gjols) 2 AEAIT,
@ L2295 £217) Slal B2 316 ATHEIIAIE 22)
§ 822 AT Aok T BE WP Fal AEBFES Ho)E

A,

ol

T Px s w7 (head pressure) ol = AFE| ot 3
%8} (cavitation) & WA|5}7] 98 288 w8 £ 7 7lEE 0]
of 3},

© 4217 K5 Sk, 27k oleht 3 sl gli=vbol ket 4413k et

FUEE WA/ 9 0F L ok B AIE Aok
DFEAS AT DENG TAL F0] A E0.2 AR 1A &

J

I =FH Qe B TS FHot

5 gt

©®AE 95 CTE 7198 AL 34 5= AL e w2 Al
S FZE 10587 AwT

0 SAE ARGato] AL B2 A 98] B -5 Fth

@ Y25 vy,

@ Sto s WAE AAletal A A A] Sl3} A 2 A 5= 5
& AA et
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ol & 71do] Ae Gk AF ol YRS FE 75 TolN Hi
o ol9l A4S A0 sl RES el A3 AES .

QoA At EFHAAHA (SOPs) & T AlF 2714 Aee 4

© A5 AT o X884 A 710l tFet 771 AT S
A% AA7], A% A& 7] (oscillating washer), D54 A2 7] (reel - to -
reel washer), 2~ 0] 7§85 A2 7] (spray cabinet washer), “12] 31 o]
T AL AF7] Fol itk 7} AF 7= AT g BEAGARA
7} Qlofob gtk A7) AZJATE 71AE oADA AEsh=A olssh=H
T = Aotk E5¢ ZFAUAIAE ekt S At des

B83k3 40 8L BEH,

HI2d

DuPont Company Bulletin 507 “Cleaning Procedures” p 1 - 4 (1982)

Durkee, JB, The Parts Cleaning Handbook, Gardner Publications, Cincinnati, 1994.

Dollard, R M Keeping Validation Current. Elements of an Effective Change Control
Program, Philadelphia. presented at Cleaning Validation and Cleaning Processes
Jan 14 - 15 Philadelphia, PA (2002)

James Fry, Private communication regarding Lancer Washers May 2002

=
EJN
WWW. alCO[lOX .com

www.lancer.com

www.brooks.af.mil’

T[EGRFE] EEA B2 7K Q] 25Tt MM 7| HIAE 2tst AXt=, CHE @39 PDFIiY
O| 20H|0|X| (Box1: Ultrasonic Cleaner Test Procedure) M T &0I&h 4 QICt,
http://airfforcemedicine.afms.mil/idc/groups/public/documents/afms/ctb_109794.pdf
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X 8%

A& E2|Gjjo|M
Cleaning Validation

1. H|2k M| & #82|Cf| 0| Pharmaceutical Cleaning Validation (PCV)
2. 9|27|7 M|& #2|C 0| Medical Device Cleaning Validation

‘A2 W] o] A (Cleaning Validation; CV)’ o] gk A|2lo] AlF]A]S 714
20w wg] 44 %HEE FTEeE S TASeto] Bk
O]E} o7lelli= AxF Aol =EH= Bl 88715 gh xb-Eol tigh Al
FE3hETh AA e do)de 40“ Az 9 F432)7]%(GMP) 2
ZAA A EEA (Quality Systems Regulations, QSR) & =73h= A|2FAH
1 71e} kSl ol sk @ AFEe] H AL ek 7]EF A o R = A= lokE,

TOJokE, a1, SEE Y QPRIGEE AL Fo] Stk o)A
Aol AHEE = 5 AR A} 5 AF o disto] A8k Zlo]t.

vy

>15 n{u oot SN M
m

Hl“* Ml dlo] e Al o7 AL = A% g 7|14
7} (Installation Qualification, 1Q),

7} (Operational Qualification, OQ)

} (Performance Qualification, PQ) ©|t}.

e go] el
3 e do]
oA PAF
EEER

A BaA 9}, Bl 7]s o] Qe Al uE 7
= AT A AR AES £3e B
Hdell L= A= AlF DA el A

o] &Rl (verification) & = 1 ol W uo] S A A gt}

e, U{L rﬁ:
1o r&l
n{u o
Y
o
[
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W7 BT TE A e ek, AlESE 71919 AlEH
£ 100% ZRlsk= o] o @ Aolnh, tii-e] Aok = 7] 87
T Az M= o] Eoldh= 7l (verification) = A&-2o]#] ¢korg o
HHA 0 =2 Al el vlo]d & shal Qltt

AA ol dS A8 AsiA e, A ol F3AIEA
(Validation Master Plan, VMP)F-¥] ZdgljoF gt} VMP= #HE Bax el
7018 gha|ok sh=AlE A AE Frk A3l VP EOM = CF3e| &

T A
sg T,

« 553 Objective
SEEREEEEESEEED
Responsibilities of Validation committee members
o 71 A1/ A%/ A4 A2} Equipment/products/procedures
« |3 34715 ] Test Acceptance Limits
]38 W Analytical Methods

« AMZ Y3 A} 2 $]4= Sampling Procedures and Recovery

o A

« A2 34747 Cleaning Process Design

« d]o|E] 4 Data Analysis

* 7F4 Assumption

« 17 2]/52 72 Change Control/Maintenance
« 2225 References

el He Fxe wAke Al AP Alofsh= g, AF, AdAt 2
4 k& RSt = o) 7] sfrt e vl dS alate Aol
k= N e A (el dlo] A 9193 (Validation committee) & W= -
A1 ) EetHA A E AU Fo] Wtk A flds]E o
w3} o] 7%t
B4 |Cf|lo|M F27} Validation Specialist — e tlo] A F-2 24}

T Y UE-g 758,
MAFManufacturing — B4R WA S 2 6har, 8-S A A Bk
- ZEEZ(QA) / ZEEH2|(QC) — 4 WS Slskar Al
HX|L|0{Z Engineering — =

FZHE UL HlolEE Al g sttt
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« 712871 R&D - 3|54 (Recovery Studies) & 8 stt}, A3
S g doldsttt, AlEHS At A= AAAE A st

2002+ 8 ol ]l M= A4 el dlo) A FDARS sl 1 9l
O mf FDA7 |5l whetok sk}, 91 71k v (Risk based approach) ¢ 4]
= FAAAE (Quality system) ol thdk AF2H(Inspection) & %8k QlTh

M2kl = Drug Manufacturing Inspection System®l| w2} FDA7} A}
2eh= A A|AELL the ) 7 =

@ AAFAI 2~ (production systems)

@ A 2 71 AIA 2 (facilities and equipment Systems)

@ ¥4 4 g A A8 (packaging and labeling systems)

@ A B A 28 (material systems) 18] 1

® A A A A~H (laboratory control systems) 5¢|t}.

SJ57]9+ Azl A Quality System Inspection Technique’ sholl AF2HE:
Hh= A AE B A= Tt 2o S

DA Z2A] 9 o z2] A AE

(corrective and preventive action system)

@ A4k 2 F7A|9] (production and process control)

@ 714 2 A4 Ao (equipment and facility control)

@ 7)=, F-A 9 W33 (records, document and change controls)

® A B2 (material controls) 1] 11

® AA1#2] (design controls) 5-©] T},

& Compliance Program Guidance Manual for FDA Staff: Drug Manufacturing
Inspections Program 7356.002 [56002A Sterile products manufacture, 560028
Repackers and relabelers, 56002C Radioactive drugs, 56002E Compressed medical
gases, 56002F Bulk pharmaceutical chemicals
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/C
DER/ucm095598.htm]

° Inspections, Compliance, Enforcement, and Criminal Investigations:
http://www.fda.gov/ICECI/Inspections/InspectionGuides/ucm074883.htm
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1. M2 AMiE Zajojo|M
Pharmaceutical Cleaning Validation (PCV)

r2

_|-th OH

welvold B4 asiseld T4 X 4S9 /A% TRe
o S 7PN dlafe] el Pk Ao 1148 s
wg weleol e XSl “Hoterl (Worst Case)” = 744 A3
7) ool 792 Hobn] NS o 8A FozA H 47 AR 5 9)

=
=
S e S o

th

o

[r
>' ofrt »i =

PR H) & 2 Ee] st = v EY A (marix) & 752 5 Ak ¢
e H= s 54 Aﬂzi FAWR SHsketo] Rt 71 ok f
ol 7V AH| ol S A At dek Hore o e B e
Fo] FlE| A2 3 uHEFJ.A% THE T Uk o3 Fo=H @iu T

S AQRL, A5} 22T S FHA 495} B S A s ek

mlo

Res

Fotx7 9] Aue] 9.5 Wl wlo]datar, A4l o] delo] eldsiths s
g3z Zlo] T esith A AUTEA2 7 ChEe| B 7K @48 24 = Al=Ct
@ AIF Aol st AlE2] &3l =,

@ AIF == Als B =
Fol= (dose) B 42434 Q1 A]
(Z& Zlo] Weldo)dele ] 28 FE Qlth),

@ AAsl7] 71 of el Al A, 1
® tharoll A2 g uiA] (batch) 22 & oFo] 245 24

ol

f
o,

)

§3

o

S AR A ol g AF o)l AoEIA B w7 R
5185 = {TET of thet Al 23Fst}, of 7)ol &= ths AFgto] 23T,
2] Identifying residues

Z W 9] A4 Selecting a residue detection method
Al JAF 94 7 Selecting a sampling method

%
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* 3]48 99 43 Conducting recovery studies
« Axpa] 24 2 22w Writing procedures and training operators

ol A Al 88 Aea EA3te] flel Al W s 1 Ol’é} R
i, e dlo] i e FHE FAIsh] e TelH RUEY Z2 8
& ATk AIHAE EeA Al AAe o= BiES
¢k Wl el Elo]deljof gt o] & flaiA WA Aj= - A
OJHE TR thel, 7IAIE AHEal] Aol A 9] A 02 AlH T A
T A s ejdloldE wrhA] o] dAlES wE.

{0

O

i)

(1) 5= =2l |dentifying Residue
Aokl A ZHr-mgRlolgh A2 37 &) Anfg FFo|u) e dA 2 714
o] Qli= AHra ERlsto] 7|Sshe AS Bt} of 7] ol T AFde| E 3k
OAEA, @718 232, QF7HA, @3l A&, 1283 OHH-A| 5ol

(2) 5= A YHo MY Selecting a residue detection method
ARAA AFE Ao 7= Eo]A ¢l (specific) W1} B]E0] 49l
(non - specific) o] At
57 A2 Ao S0[MQI AIFHH © 2 = v} 22 Zl0] St 5,
@ HPLC, @ ion selective electrodes, (3 flame photometry,
@) derivative UV spectroscopy, & enzymatic detection and titration

o] 7H4] EdEs Algehs HIS0IHQ & © 2= vt 2 Z10]

® ZF7|EA(TOC), @pH, 12|21 ® M =& (conductivity) 5]t

FDAL: 5o 42) w2 A5 ek, e 4Ql 272 7H3 ol g8k
W WSl Aol WHE A Eh B8 i 2R sl 24wl
ol Aol WS ABgeh, (o] 9 Furte] 2 AHA B 8 15
ol el A get)
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(3) A AHF| 2| MH Selecting a sampling method
A A A HH

@ =N AHF (rinse water sampling),

@ EA2 ¢ (swabbing surfaces),

@) HAFH A HAZ (coupon sampling) 18] 17

@ ZEA H MEY (placebo sampling) F-ollA] A& 3ic},

3 AHIHE nE guS AX A4dste] B3 e Y vpx|
ol ] AE-E AF Tt A BFE A9 (swabbing) 7 2E A7 A<
5471&3 47} 9lofok st

2ol e ueke & (WFD of Al i%(swab) w27

A%

>
—_T

[o o HT

f
B
£

o v — T v o —

=
<%M%ﬂ%lﬁ%ﬂﬁﬂm/%%%ﬁgﬂﬁﬁ
=

o M S e o

S

O

>

-4

',

[o

il

o

E

o

Sl

N

it

Au)

.

)

dlo
mlo re
M o

o] Aol Al TOC HFe]2H(TOC vial) o] ¥+t TOC #-4]¢fl= v
9 7| Est W e} =7 Y2 (low background) A9 B+ Wipes, A% H}o]
& 5= ARgaof st} ¥ Acto]  (Texwipe) U3 Alpha Swab 714A 4
761& AHEaHH £t} o] AlFES RS AELT] 9} B 71 Ee] Hof 3t
v = 31 QlT} AR A A E ol A= UV - visible analyzerE < (0) 0.2 9
7] 93t A 53 A (swab blank) 9= Texwipe TX 7625 AR&-3}aL it
A58y 74] (Quartz glass fiber filter papers) &= 2F AR5}
o}, A Al AZ3)7 (coupon sampling) = AFA]H = 4
e T 98 A %Oﬂ Tt AA| o] el M T g
= AREEtth (AI5%0] F 3 Al Y AE #2)
ZAE HAEE *‘L—E}*]E A& o]&-skaL, o] 2] HjA] (batch) oA

A LS B0l A Fi)

o

rlr o ob
o
Bl

(4) FE0|EX|7|& MH Setting residue acceptance criteria
Aok dl o572 2= §47]F Aol ot 9E 7ol 9l

7 (potential residues)©] 31917} 213k H Q71 Ql=H], 1719} % FaA

r1r
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i, -84, w3llAkE, Bioburden & 91541 (endotoxin) s-©] 1tk 7+ 25
£ 88w 2As] AaAe, 1 el Qv X e 1A A
Z3H| B th AL Al Fel dvph GRS & AQA7EE arelEljof gtk 1t
T2 T thael Aats e AlEe sA4S TAY L8S 4277 oot
ok) A 0% bdstal QM-S frA1E = qlojof itk St AL 3184 AlE,
izl 2 o] A xlo] 3k

AAA L 87X st}
slel-E 4 887 )R] = Tt AakEelAl 9 ?E]EH TER ZAH e, 2H H

A T (ug/em”), 22 AZONA 9] T (ug B2 pg/ml), AE0R O]%ﬂ
HojF(mg = @) T B3 Pudelre w5 (g/ml) 5
2 ol s87IFA] o 71Z3A b s Aok Stk ‘40}7}"1
A A E A Ao S a0 7 ] B Y54 %] (internal action
level) 3}, o] W& FA A o]43= (process control level) o] F 8 = it}

HE7FEAE AR she AFA dHEE o 49 'o‘%ﬁak
(Acceptable Daily Intake. ADI), X AFF50(LD50) & 744 (1/1000 =
o]A}) 59| ekH A4 (safety factor) EH-E] AFEsR=d], 7144 Fo 73&7}
EAY fgFe] AdA o] ol o] £ W AEd 5187 EA7F o
| 2] (batch) & o] 9 ¥+= & (Carryover)©] 10ppm B+ 71 o]Ato|d ¢bd
]_

Nl
rr
5‘.:
=

Qo> r\r 4
F

=

oy

= 918 6] 87|EA = o] g5 = % 10 ppmE T B A8 A S ol
W Al 71A 9] A A A 7] e mg/em’ B mg/mLOE AR

2HA 718E ]2 7] 54 (safety based limit) & th&-3} 2t}

[

)

fE4

Limit (mg/cm? or L) = [ADI carryover, see below (mg) x Smallest Next Batch (kg)l/
[Size of Shared Equipment (cm? or L) X Biggest Daily Dose or of Next Batch (kg)]
ot (mg/cm? or L) = [YLSHEZ 01, Of2f &ZE(mg) X Ch= i X|(batch) Z[AEF (kg)l/

[S7 7112l 271 (em’ or L) X LY Z|CH FO042f == Ch= BiX| (Bateh) (kg)]

ADI carryover (mg) = [LD50 by administration route (mg/kg) X body weight (kg) X
(1/ 10,000 or 1/1000%)]
UUSHEZS 0[H(mg) = [F0 B=0f 2ot LDs (ma/kg) X MS(kg) X
(1/10,000 or 1/1000%)]

&3 OFH Al5=(conversion safety factor,), CHS Medical Device Cleaning Validation &%
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10 ppm 0| 9% KT} 274 e o] 2AT 871 FA 9 BT S
cheat 2k

Limit (mg/cm?) = [10 mg residue on just cleaned surface < Next Batch Size (kg or L)1/
[1 (kg or L) of next product X Size (cm2 or L) shared equipment]

5127 |F(mg/cm?) = [&2 MZTt BHO| REZE 10 mg X CH BHX|(batch) 27| (kg == L)1/
[Chs M= 1 kg E=D) X 7714 271 (em2 = L))

of, &A= (visual detection limit) = 1~4ug/cm’
= Aol FEsPE S<ko| 93k A2 7]0] 7}

=
g 7 73? LD50 5 g/kg 91 A AE A5 70 kgel A
P AlG 10005 AR “H A &g A= 350mg (5 g/kg X
00)01 k. 2000 kg §%= 7H BM oM T Aak AlE T 7F
k2 11 %] (batch) 7} 1000 kgo] 1 B}—% Hi2] (batch) ol A AHE-SHA] <=

Aok 71418 "3 eo] 100,000 cm?olH, Tk AR Y Fofgo]
0.005 kgo|™ 77 31-87]5%]+= 700 mg/cm? (350mg < 1000 kg/ (100,000
cm? X 0.005 kg) 0.2 Ak} 19 Hl&|A, o} 8iA] (batch) o] 412 10
ppm<- 100pg/cm” (10 mgx 1000 kg/(1 kg* 100,000 cm?) X 1000 #g/mg
9] &g 7= AFet o] A4 4 pg/emHA AAE F Qe A0 KA
o} w O B 7i3st Eojoof st Ayt s 7Y A4 g
&g 7152 Setel &gt st} 57] wiito]t.

oldl & F3ll & uf AGAt= vhaell Ak H= AlEY] Y5 F
350 mg o] AFEE Hot il g Frhs AR el FE3lok gt viol
A4 FAE vhEolu AA A B2 2P HAF FHE V1A B, AL
Hhs B JA 9] HrEel tieiA e 2 A7 287} Stk o] 21 wA
U2 o ZFEo] ojE B F9jof Hobr ddFoI&F 350 mgQl th H
2] (batch) o] 2z 2 711 9] nlo]& &= FAE .G Aol sttt

B o] ofo A QPN 388t} 100 pg/em’E A E o] ok,
100 Le] &w & AHg-ste] Afscdkato] B ol Tdsi i, 5 A+
o] Fut o] H= 100 mg/L(0.1 mg/em® X 100,000 cm*100 L) &
IAE F S Aotk 50% 3]Eo] g 25 cm* S AgHA oA A
3 A9 20 mLolM SHOR 10% TOCE Kol 52| 7 dlojA

10\[‘-.:
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TOC 8438+ 6.25 pg/mL 5= ppm 0= EA|E 4= Qi) [(25 cm2>< 100

rg/em?) X50% 3158 % 10% TOC/20 mL]. 122 kA w7 |55 EH 7HA]
S WA ORE EAE 4 Qi

(5) WelHjo|M W 3 3|l~8 o]
Validation methods and implementing recovery
A=Al tigh e o] d2
4 Accuracy, @ 414 Linearity,
217+ A4 A Reproducibility, @ A B4 Selectivity,
Eolid (5o]4 Al 79 Specificity,
3H7| Limit of Detection,

@0 0we
ME ol oY mZ o?i

z
2817 Limit of Quantitation %
A s JEH o AR TS A5k ol

358 A7 tu e uek £32078 Avto]F (spike) 3F EHA AA
5 AH s W AEshe WS Jake glolth YRt o g AvolaE
&g 7159 50%, 100% 2 150% 12| 1 == AAGER T S A%
Hr} o]ZA sto] EA oA HolE 3 5E%2 AAE HolFA Hrt. o
T A Y RS AYshere B8] "k Ol AR B o5

JegetA o) w57} sofof gt S| E % AEE THE 5
f7)1Eo 7 A THARE 2} A 7] gl ARg-3H o5 &
9ol 100 pgo] 23to] A (spike) ¥ =, 23l (swabbing), %3}
TASAEY 90 pgo] B ATHA 90%7} 345 Aot} AlF Wiz d|o]
Mol A B& A3l= o] 3|4 Al (recovery factor) & 2-835Fo] A4 dlof &
7ot} of ool A Agkek WA 90 pgeh= ARz 90% 3]5E = 75t
AA|Z = Age 149100 pgol2har sa ok & Zlolu),

oA EX A (wipe) &0l (rinse) WZ2] A2} MEEA 74

O] NS 1 wjo|t}, Az thaell= AF A FalAdol &

A ol é% | =g wf Ji7) A AL E=0] 47

HE HolF= A As dHnE At v 24 AdEio] AlA
o /\Oi

o
[¢)
4] § 7p ARl W A9, B SR P70l W mE
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S s ok elel sl AR RS V1S W o] %
= A4S WA B, o) 1L E 3 shh e E vhebn WA o)
& Argfor gt

o5 5o, BHS BA3A17]= AlA (surface active agent), & A<
A A (surfactants) 7} A A2 A1 2] v RS tfm3l= 7o) & Zlo]t}, o]
Ao g e B ol E e vk AWM= &3 1M A
W (interface) o o]Fe]7] WliZell, Bw o= A AL = npA e o] 5= 7
go] itk 28y o] AL T AAHA Aol FuselA et 84
S 7HA Zolnt 13 AeES 7RITE AA R BE A F A o] Hojx 4
Q0 A, 122 &%= 10,000 ppm o]/l -, A2 1 ol A
AAA7E Azto] AF o] Qli= HH AlEE AFESIA A E T o o] NAAES
[e)

EHlgR B g Ao s,

olt] W o % AlgstelH AHAIHE Pl T o3 AlF A A&
< A sk o] | 1hes Al e A=, Al A Ade] f3llE Al Ulo] dut
A AA oM o= i 58400] Sl Aol st e gl 1A
gk gkelk zpo|7h QS S 71U = Q. o)A TOCY 22 nl5o0]4]
WS 9ok A} Sol4 W g AH 54 Aol i
&5 vlarsto] gQ1e 4 ik,

I 9o A, v AEH-3} (bioburden)/AEEA =520l thafj A= Wiz
dolde F a7t Q& & Stk o] A& Alto] e A EE Al el

=
o3} Belato] AN AL AR

2. 2= 7|9 NIE 2ajgjolM
Medical Device Cleaning Validation

O] AZAINA AF Bl ol A E WO 98I TE A%
sh= 347100 vl ok S 02778 AAtsle] Aal g o] A
o] Aol 43 $AE Welelol Mg W= o)) 79) Fge] 2 9k
o2/ B8] Aol o) Rl EAo] ek L B9}
o AFo] &3 A A} 71T B 9 AR EA 69l
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et A18S a1 ©o} dhdol] AA o) o] dh= 9 7] ghake] & ol
A QAT S 7FsAdol lom R A A A (biocompatibility) 2! 717+
o] 7)so] AAg Aof gt A& v ok &8 987 Alx 2 A

ARg-ell M=, 2le 2474 (hazard analysis) ol oJ3f A abrhal 5=
210 F FoIA|E] (Ver1f1cat1on test) = Aldetet. 18]t B AE A n]AYEYF-
3} (bioburden) & 3 - log 7HAA712L, 717 dhvhd 10 cfu o1&}, 7]+ s

AMEFA 20 &9 010} 1\“4 ek ]@ﬂ"éol‘/} Ao G vA = dAA

olate] s}eh4] AEg Hojof gt

SRINE S T Gl AARE 7170l thaliAl=, 3 - log 4 BT

S8l @A Q&3 w8 = (bioburden) & iJJrO]ElOM ““ﬂ glo|dg
At} o] A8k 7]l tiaiA = 7197 AA S Ve B dvhe A A
A A& HolF= Weldo]d S sHA HTt.

MH A0l Chet A= CHES Zate 4 UL

7179 Twel meEk @ MEZSHAE Cytotoxicity, @ UZLGAE
Sensitization, @ M2|& XI=2A|E Irritation, @ HAE =M A& Systemic
Toxicity, ® BHI=MAIE Chronic Toxicity, ® SFZAAE Genotoxicity,
@ o st &M A& Hemocompatability Testing 5] st}

Aok Az Wzl d|o) A3} vk IR 2 25387 2] 71 A H o] oF 5}‘3}
S 3golA AMESE AR, BEE A, 58 oA, AE
3} (bioburden), AE=EA1, A2 A, _7_3]3’_ EafAkE &2 AFsHE
olt}, & E7|ES AT, =4, &=

A= Oéﬁbﬂ qES H A % @iﬁ}. 712 A3 AQ SN dAF ool @
1

O

H‘oﬂ*% A= E}E FFOR ARES ATo| A3 AlF 2N 2t 5574
2 ARG A5 AAste] BRAEE AHE 2 5 gl ot B
= ol W el Aldetd 79 HAske

A5 A9 50 4
o]

5
= R
iR Aol 9] flal AL deA] dths 2le Bole 7 3le A
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Sj=

NZ2 7175 AP w= 7|dete AFE T Fota, A3ds] £
& Tl ARes 7Tl Agtelas o AAATA I 7SS B}
b Stk vk 1w AW, T A o] SHEE Aok sk A o]tk Al
A e} Bl 2ol HAFE AHESt] AR FA4 VN S
(systemic toxicity based limits) & &= shc} 2k HAlAQl EA40)
dA Qod oY Aess Y 4 Atk 21X

(LD50) "%} gAkA14= (conversion factor) S o]-€8hH 22 3]-g2F(ADD)
U 24 02 34 Alakek 4= Qi)

L

T 9
_Q
fE
A
>,
oft

Acceptable Daily Intake = LD50 (mg/kg) X body weight (kg)/conversion factor

|
|
| Yo =01 5122 = LD50 (mg/kg) X HF (ko)/ b5

AT 7179 T E 23X EAIZ wEE 100014 100,000714]
thoksitt, ATt 2 7P AFE S T ot v EH S
A FAHAIG e H AT Qe =25 2S5 Sl

0 o

1. Kramer, van den Ham, Slob, ¥ Pieters,
Conversion Factors Estimating Indicative Chronic No - Observed -
Adverse - Effect Levels from Short Term Toxicity Data, (/7] =4 ]
OB EHE ek W 54 AT Fol 7 I AxE B
3l $HAHA|5) Regulatory Toxicology and Pharmacology, 23,
249 - 255 (1996).

2. Conine, Naumann, %! Hecker,
Setting Health - Based Residue Limits for Contaminants in
Pharmaceuticals and Medical Devices. (A|2F & 9] 87|+ 2.91¢] tj
& A7 78F s 7] A44) Quality Assurance: Good Practice,
Regulation and Law, 1 (3), 171 - 180 (1992).

7|7t EHE R0 &5 = 20 2ol 50%2 MZE0H|A XAMHO| E= T
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3. Layton, Mallon, Rosenblatt & Small,
Deriving Allowable Daily Intakes for Systemic Toxicants Lacking
Chronic Toxicity Data. (%4 579 dlo]e]7} H-&3t A4 550 o
3+ A9 5843 % =) Regulatory Toxicology and Pharmacology,
7,96 - 112 (1987).

2] FAe wEH, 1 AR HYE o &4 FES AR 58 71
718} el Gt v olE AZtslRAk g AlF A7 500 mg/kg
Hrh 2 LD50 AAFEE 7HA 3L Qe 818712 7177k $batel] el mE s
= 71E 49 nvto g ko] AR, ek Al (safety factor) &
10,0000] Agata, dujo] w2 w7} ulEy) 28 JA A A S
Z b oF "tk AF 70 kg2l Adlel sk AL v 2ot

ADI/Device = 500 mg/kg % 70 kg/10,000 = 3.5 mg/device
UeEi=2H/7|7+ = 500 mg/kg X 70 kg/10,000 = 3.5 mg/7 |7

ARt 7199 A7)7F At ofok sk, vkl 715-7F 100 3 HHAlE v
H o] S 7HA] AL Qlebd, 1 7)ol st i REet = 1 Hi AlE |
Bl 35 microgram (3.5 mg/device / 100 cm?) 0] oo} st} & 34

A w07 Kol HAdof st} (visually clean) = 277F B ¢ ol 2
T St} o] ool A g AL 540l Gl ‘ﬂ’—ﬁ]% AHgste] 9 57]¢)
A8 - AIRE AE e AYS AlgstEE A 0w bdAdE 7Nk
= 748] = "ot o] 218 7] -9} o] ®Btp eE 9l Fo] A
—1__._ '|_|_

)
=
X,
°
ik

) o ] 1 o 7];; chg%sL [LH}; 314 ]_/F,t_ Tﬂ 74;(]1
&gt Sobd Aotk I¥ A #QtoE B TS 0] A
A3AE 92 Zolt)

REM 2 & YR W F2 o 87]7-9F Al AR ZFol A A% e
Zxoft}. XIHMO| = TS AFO| 7= = 0] 200 BHC.
PJ O71A Al 5 RUEE A @ £ 24
71A ] fﬂﬁiﬁ‘ra“él‘% AA

*ﬂ F A AR A 23 8 v AL

;‘i
i
=
s
é
:[o
bol'

{ mo
—|—‘ _
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A ARACN ool £AE 2
= Agalo} gk

o) 27)F i Aok Bl A Weldol 4 e 57

14 A=

7}
Z}

AR e dlo]d H of 9&0101: ﬂﬁ} AconoxT o] ARAE S8 2

A Al
L e % e 7% Oh “:}. (Al 2O A-

T QT Totof drk AAE A

, AIAA A=

o AR

A HPLC, B3, 7| 0] 2I8t S0|2 AHgH =4

B. HPLCO| olgt H|0| 2 AHEgH| =4

C. QAT FEZETH (direct UV/Vis) D. FF0fl o5t Q1M

E. 2437l ot a4 F. 5 RIIELA0 2Bt 77| BL G HEY

H 245U AZ0LEDY T, Kol 7HA| 25 YT (derivative UV/Vis)ofl oI
TAMEY

I 31 = IC0 2%t ZE 24 J. GCOl 28t 22| Z oflHIZ 24

H 8A. ALCONOX MM S ?Igt MA tHF= A5 S et X[E
s s
g /o
g/s < /¢
o = $ N 3 £
5/5 E/p/5 £/&/8
g/fle/a/E/8§/s/5/2 f
$/3/§/5/s/8/F/5/8/8
o @Iy = e /s /§F/</85 /%
§/5/8/8/5/8/8/s/§/23
$/8/§/5/§/S/S/S/F/E
ALCONOX® .
LIQUINOX
TERGAZYME® .
ALCOJET
ALCOTABS® .
DETOJET" -
DETERGENT 8° .
CITRANOX"
LUMINOX® .
CITRAJET . .
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Bejelold el tid Aol A =03k upe} ko], A
E A Aap7h B eskth FDA, ICH ¥ EUv 27 9ok
Aol dig Bejdlold 271S et Slvk vl=

2257l ejdlold W 7ol =ekelE AlAlskaL St

o

,
o
s
Y
T
o
%
z
|
ne
e
©
B
o
o it
EN
A
=
X
«©
a1
NS}
r>
)
e
MN
o

¢} R
£3] 2245 (action limit) £+ 53] 8]-&4 (acceptance limit) & H ot
WS Eofsith
TOCS} 22 B E0] 21 W 2 A3} A=A 9] shAZL 2= o1&
Abgata

T
£ #7] AFEDS

al
Bl o} Ehl g el

H 8B. 24 E &ojOojd A
ANALYTICAL METHODS VALIDATION CONDITIONS

Precision
Method Accuracy Linearity Reproduchiity Selectivity Specificity LOD LOQ Ruggedness

(Repeatabilty)
HPLC X X X X X X X X X
GC X X X X X X X X X
TLC X X X X X X X X X
IC X X X X X X X X
Wet Methods| X X X X X X X X X
UV - Vis X X X X X X X X
TOC X X X X X X X

HPLC : high performance liquid chromatography, GC : gas chromatography,
TLC : thin layer chromatography,

IC - ion chromatography, UV -Vis : ultraviolet visible spectroscopy,

TOC : total organic carbon, Wet methods : titrations/assays

ok of7]ols Bas REAUAEAL IRES o9 FAREAE T
stk ooz, 7 A elE dojn AR diat BA4 B AN s
dloje] M-S T3ttt Beldlo) iy TS WA d ARME A
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o q]:l. 45_1,:_ ololok s}]ﬂr I ARES o];ﬂJ nE o]gH 01011/].
sk 7ol AP el o R FHAE 2ot S WS OMﬁ
293 Aol o] Ao dnE AFat 7182 e, A
AF A7 R EE A vlo]do] Hasith AER AlH S d
% S 50 1S AASBE AGSHE 0] 23 55 ek 1%
& 57go] ol ] T3 FdatA HeuloldE ARE THA L
7] 38 A 295 BUE s oF sttt

Wzl djo] A A ¥} H 114 (Validation Report) &) vpA| et HE-C n &= &
A4, Sk A 7IAF AR T QA T FAAER 7] A slof g

7

—_

k) 10 rlr
[o fu

AA wzjdo] o] ?ﬂb GMPAAtel Agkst 3 HA1E st
71 M=, - A G E52) BEvlo]d -5 A hahs A A AZGA
o] T8 B aelslof @‘ﬂr
AAA AZJAZHE Felof & A ok 2ok
o« A2 A o] AAF 2 E FA 7154 Lot traceability of the cleaners
« Al A A of] 3t A FA A A Certificates of Analysis for the cleaners
« 474 Q)= A4k Consistent manufacturing
B FEFE A8 2olA AR WA Ingredient disclosures
under confidentiality
o 72} 9 22 Ao Meof tfst % Cooperation with audits and quality
questionnaires
« A& =X d)o]E] Ingredient toxicity data
o3l W dERbe-S A4 Hg Al vESA AR Ingredient
reactivity information to help determine degradations and
interactions
« A2 A A% 717F B Cleaner shelf life information
o 75 A& o] ¥8F H B Residue detection method information
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= AE A3 4 X Residue sampling information
]_

£ % B Recovery information

5 AEH o] tigk wzldlo] A 4 K Residue detection methods
validation information

e AIZ A H A Aol T3 P8 Assistance with written cleaning

e AE
+ 3]-2-3FE A X Acceptance limits information
o<
T
=
2

procedures

Alconox A2 A Q) W glo| Az} Beste] EAe ARo] glom obg
‘]-?E;H _TLNFHE]Z-]H o7 9 Q H 7‘4_ H]—F&E]—

SNy
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Wastewater Treatment and Cleaner Recycling

. 2=9| Z7F Types of Contaminants
7| A MESARRE Equipment Options
AFOIM Sl T3 Akt Selection Considerations
. MIZH| 2|Ato| 28 Cleaner Recycling
. ZE M Filter Selection
g M Y A0 EH o2
Closing the Loop on Aqueous Cleaning and Rinsing
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Monitoring and Controlling Cleaning Baths
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9. /I EEl 7|2 Proven Techniques
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1. 229°] F= Types of Contaminants

ot AN E &713L A7]el Z2H 33 (polymer flocculent)
oh 7 o HER H4E FAXRE BuUd, A4 B2 9k Jﬂ]Tﬂ 5
(floc) 0.5 37 &[0} HH o] niete] 7hepok=tt.

A 1P ES FHZHAE FAA 1123 v 17]8 )
(supernatant liquid) & HIZZ TE2AA BI7 W1 #49) 73%1:% =7
at7] 913l pHE AsAIZt E2m & H7lshd w4529 $-7 o] dojdth

\l
S
i

(2) 24 Qils
AR ZAN A wrhit 02 A AlHA 4ol T
A2 28] 478 (bath lfe) & AT Yol7ba, A4 o] Folut )24

& odketa eds e e AlAH A S A b AT = QA
H7bellE = Sl

AeAoz Hgolr eds wyste 7144 ¥ o= 2711
(skimmer), B3 9HWE= (tank overflow) % descanting(7]-&¢] W=7])
T 5 of2] 7EA7F 9l o] 9f ko] 9 F-Z 2 A (out - of - process) &,
Aol E ool (post - production), B3 &= (end - of - pipe) ¢l A1 =<
£ Agfsh= A2 A5 A S M= aEA o] HojA| = Ao

AL HZIEAIE oF7 |51 HL

2. 7| A MES A% Equipment Options

(1) Z27| Evaporators

S 59 F35 £94F7] Ydl ARRE = dRbAl Wolth o=
Aol £ 7] (sludge) 7} Ho] vlge] F3% 11, &2 #5% (holding tank) =
ol g3ttt A7IM B2 A0 7 YAHY, o] H4E w72 WR 67
AU g AA g 518 BhobA]) sEAY F7F A2 gt
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(2) 2217| Separators

ARz A5 Fefe A o2 2ol el ) weld &
THFY R E HAgsto] 7iHe edFo] BEFE a880E &
A g AAR & Agste] e dFo] HelA e W Wk
Jall= T= Sl

o9 H4 HEo] &F At v WS WE2Fo] A
(Bernoulli’s Principle) & §-£38t=dl, 71 A57F F+ M9 S+
(laminar flow) 2 Z2pch Qo] A &A 07 FHF o] F WA M ofA]
SEE, L4 dak Aol A wiE (baffle) 2 1 offell 7H4kE el
oal) ek e s FtellA Eo] SE= WA oE ol
T WA el A Hol A A W=t

30
o

[t

Ldo] A FA o] 21, FHE T AFERE dS itk
ALEALY WA 7 st .o o e 0% B)rHT,

(3) EMMEL Activated carbon

A D (activated carbon filter) S AFE-3lo] ey = 77 45
g g=of| A A A 4= It} Xk Al 34 (extensive core network) ©] 81o] A

e A9 —rﬂl«] 2 el sjdale E4E T8 7 vk
Ju SR RIS AR Sk 55 edEdd e T
752 &l AEE, e w5 Sl deE AR got QA vk 24
e wEelv 34 =E B Sl Alcgslr] Aol vixet @A 9 st
UE AREE 5 otk FEE A (series) & = B E (paralle) = 8T
Itk e AL e FHE0] Asehs Foll shte] JEE wkske A
kgt Aol

o %O

(4) Rt2fM A|AE] UV Systems

AN D ARE Shajeis B4 St el gl Ae 4%
A A QTS Zo)7] 9)al Ak A AbgE A A AE(UV - oxidation
system) = AHE-E 4= Qi
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3. MPOA{2] 112{AFY Selection Considerations

T #5 A 2] A|~]12 A S A3 7] 49l 7hol Eeelo]t,

« ME[HHO| MY 1 E 7H1] 34 dijkE Brkshe A x| Y of 7} e
3|4 alfoF gtrh AR A E FF(flow rates), BH & (filter
capacities), A& 2] % (through - puts ) =< 2 3} sjjof s},

« M|, 22|, J2|10 IKE 1 7hs S AlXH(downtime) & 7HF|oF

S8 R A2 A5 E DlAte] Yo A

4. J|ZiH| 2]AlO|23 Cleaner Recycling

L= 33 3HE 9 ARgol A 02 A FHE Y] AlgebA), B BAEe]
Gl o] &5t T AAA (degrease) WH Y HIoE $4 A& AE A
3kt

olel o] 9] 270l B 3 H AL Ao Fo] A AH Y
Aol FE9] F4E wojme| . A Agjs A2, HYEe] AR
o A7) H5A 2] EAE op7|5h, B4 S/ Flojetn A4 gk

T4 AH AAF g gto s EF - F5A AHA A"

h

(drop - in semi - aqueous cleaning system) H=1= €1 7]4F A2 A|AE]
(So vent - based cleaning system)©] SIt}. o] & 4

S99 17 gl WAlERE AVE 2 Y 7R 59 EA
"1 AHrEA Fatet.

3 ra71d PN ErE dAlskes A9 S P, HlE 24
(Lowell) o] $1| gt wjAr=A| =t eh2] 50 E 4 AR5 74 (Toxics Use
Reduction Insutute)olf/} o] AAas AAAAAAN 4 AH] a84S
Ak ATAaE AAES HeEA A AALE AAE O 71

Y 7HA 58 Aglel|A 57 @4 (vapor degreasing) & thAl g vkt tqk
O 74 A& A skt
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oA & Fx A AlZ A AE (closed - loop aqueous cleaning
system)& AAz9} AEdea BT QES AASY) &) AlA AAE
(solvent cleaning system) 2} Bl w3 wf, 443 A|2~EE AX|n]&o] 23]
O % Asitt.

AplE Y 57 W AA 7SS BHE 22U EHAE 5
kol Wel7] 41w 19 =7 lgi HEroiA A H7Es S0l AAE
T AW &, PAPIEE S s B AT ¥ B e AR 3l
Al sto] AHA RS 2 5 ek of AR AIAR A AAFE 7k
Sl gomA 2] AEe STHIA A dE .

ApolEE 7IAIE AR A WA o A AILE F B 720

o}, o] & 2l ALA RN B AF oA, d- 9] G Fohs AT 55 P W
A (countercurrent cascading rinse tank) & AHE-SHCE 212FS] B Fof| A L2
T o U5H 0 AAREsh= Aot = AFEEo] Anf qF HEE o] AlA
Bl ARsE] ol sttt 2ol E Betal HE Ay WAl 7P A
215}k ol 1pe £ = 5 AT}

AHEE 7IAZHE s T oA, ALl =& HEE A of
HEg i e AHA|&ds Argshz A2 O ) o] & 2184
+= BAek 2o] & 4] (deionizing resins) = SAHE (reverse osmosis; RO)

AR ekt

A=A EHE M o o At F ofu e T o] AFE-gtt
™ =2|H 01} Physical filtration
et QA= AAE] el FHHZ w104 100 1|IE +3
o] o} E A HE ITEYAE ARE-ST
@ AU 0§z} Microfiltration
A%k A (low - pressure pump), A7 7 (dead - end)” = A

? M2 A dead - end filtration: 2 O AFAR| Q| 2 RAUHO| SHLIZ, At SE4E
T2A7|= A glo| M-S o 2tsh= HHAIO|Cf, F 2k o 2tHkAlO[ 2t Btrt 0|24t CiH| &
= A0 EME AXHE {2 (cross flow filtration) O] ACH ZEH= GEA, 2 25 LY
ol Wk E dR|5H0d, 2 Hof| Cial 22| S50| BAO| = =X 510 M= of1lst=
2t S, B2 ool = 2R/t o2 28 20| LIEHLLD QICH (EX: =
8kekS| www.membrane.or.kr)
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A5 FE] WB Y < (cross - flow filter membranes) S AHE-aHo] 0.1
A 1.0 P]A2 722 AR o (mAlsHA @8 YAre] ded
el 2] s} o} A Ao AL

@ 22|& 22| Physical separation
o719 ¥z} A7)9 (skimming), 34 (settling) B o HA #AF
(emulsion breakup) 5] Sltt. -5 Wzteld odMdy} HEHE7}
A A Bk, JAE FE8A 2o Wizl o&l 2= Al sk Ao]
o T A £ A= AEFE7E A A izl vl Zhekeket ol
Aol A 7k Q4L 7 Bl R He st A= A
& A4 A (oleophilic wicks) EE X7 A5 Afo]E7 ME
(cycling bands) & AH&-sto] 2|2 02 Aojufo], AAFE-E = Q&
A H g o] A gttt

@ 4 x4=H Solution recharge
o] A2 231 AAH LN TS Adar] A8l AE2 AHAE
A7k #golth ol g 5o, AREEE ol A28 AHAE 50%
A7veith, 2 AR ol AR A s 27 E Q) Al F o] o]
FoAd 7 Q= FEHA] TE8] Sk

(® 12| 02} Ultrafiltration

VAL HAL Wl AHEE G A FETA Y
B RS S Aolch Bk B o133 2 ?}E

A& FHAA —rJJr—r( FIK permeate) T
filtrate) &} 7o G retentate) 0.2 Yo%
I A EH (permeate stream)- F-3% A2 7| 2 H%@riﬁ}.

18 MXFS 0 IPEFAL cross - flow filtration: 2 O{I}AR|O| 2K Z AL B0l FILIZ Ot 2
+E Ut HE M2t &8, U2 Filsls 20| S54%%s 24 P2 E SEEE 5= O
aHEEAIO|C HALR O AHAO|2E L BTt B S54-E MHIL FASHH S2H F2zH
ot S5 59 HEEZ0|LL 220|E S0| BiHo|| E|N, f4&tst= A HMojot= A2 =
XoZ 511 QICt. (X eH=2+sHs| www.membrane.or.kr)
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5. BE| M7 Filter Selection

A B¢l 7]4o] WHAsl Y o & W 318hA 0 7 o1 SHA| ¥ A| A
o] Z3}et Yo 39 oj3tg FE| 5 WHAFTLE o & Sof, FHHQ 4
AE 5T 9 o wiA) Z2m B (polymeric membranes)©] 71
St el o, o dA, TE 1 gE A5 84 5o] QAT A
mom o] O
[e)

TR EEHS o2 fA3H S

Qe A w3 AT A7) HFE 2 P
B AL - T2 919 g HEA 3
0]

ofm WuelelS Aeehut s 2 RE elate| 3y Alxue) f)
A9A AAE LT A5BS AY] A e ATE A )
il

@ EMO| 3l5t A2 Surface chemistry
AHEE7] dA ol 7t ob™ H5/3 (REE free -

floating) 2] o8 el & ¥ el &5 9 EHXI A tE T
=5 AAENER

@ OFYM Stability
He 919 pH 9 gt setE el e o) 587, - sEE o
7 QFY37}?

@ MIZ<| 37| Pore size

QUL FE3| FA sk whdel| BE AAA A 3] FIA
=5 AAENETR

@ 2 Xekd Temperature tolerance

AEHJY] L= AP L of = HJERI7P?

B A AlA e sk 2L of ARt thgF Aate] 288w FAw
25 skt olo] WEeele 7o g Sk oj k= 53] M E 22
FrAsk=Y B0l Frh AH A= AREshe 574 WEH 1Y 23S 71
© A0 AAsjof shw, 1 vt e] A= mpR Atk
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6. 8 MA X =M MM =

Closing the Loop on Aqueous Cleqning and Rinsing

SHEAE AAsH WS Bk edE4 A
71 W gl JEs %Tjr 3742, 38kA7 (chip baskets), #lt]ofo] 2}
(media filtration) = FHUAE ZH (canister filters) = AREaIA YA}
E4E AAT gtk £ U2 A7) (skimmers) Y 7] |4 (coalescers)
g ol &allA FAT F ek ot Al tiF-E 252 o] T (micro -
filtration) Y 3+2]oJ 3} (Ultra - filtration) & A| A 4= Qi Autg oz &+
NI} A H A NS w2 A3 AJZIT)
AAAE E84 Y, 29527, shejolzt Te)a JHoj s o] &3t
o] Aje3A T AH o] 3 (microfiltration membranes) 914 Al s-2] 7]
=01 oA 1.0 #|3E29 HYE 7=, whd ske)o] ket (ultrafiltration
membranes) 9] 73-F- Al%] 27]7}F0.0005¢014 0.1 v 222 W& 711tk

skelodatuto A Al 7| A (molecular weight cutoffs,
MWCOs) 225 g et fHeqle] - EAFR & 475 7l 2.4
& oo AAR, oo} koo i} BF GH O o] Foj A=
ez AHE Aol Fofof stk T 74| W B Adss Wojreg

XEO
Zél

BArE
o 47

A3

AL E o shz A2 AASHA KotE 2 Sdete] Eol2 Al
=M A9 FFE BYHsk= Zlo] T o8t

ol el el A GAlsok drt. A glAtolE AR FEol ®E
Aol S5 a7l FEE R =0l FRH =S AAlsok it
Apoiat, o, el ofste] TaA, ofdl gjAtelE AJATS: AH RIH

BN R o ﬂHU

o fo

IA

" F2 S0 U= &7 el 71§ 2ot 74 =2 FROIT S H
EES 7S M2 SUS0| SIAIZ|H ofZof| &2

oM 912 = ot CHS 7152 MFEC 2= 42X, 7E, 22
HIZX| §4 M 20M 12 £7| SS 0182ttt 7|5 &322l =2l 3 eAk= 5+1
2 Sl Tppm ZEOICt ZhEket 2 |

St 7;
— A—
510 0] £0f & H4E SUNAH RS

S

0
0
rlJlﬂJ :'O _|ro|_ m|0 0|0
HI mo olo

|t|::‘
T
=

e

g2lste FAE QlCh [HIOIH'IXIé! TofM]
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? A1 TS AR B 55
A2Eolek. o] 7l ol £3t ol 28] R AU /B2 (1H] W

7. MIHZX PUEY X A

Monitoring and Controlling Cleaning Baths

QA &As AAAE Aok sh=], 2] il AA| §o] T} AR5
o] 2% wiA] (batch) & Wr=olok sh=AlE &7] SleliA] Al 25 EYES)
of gt} gatolEH = AIFAIE 4 8k= vl FTIR, HPLC, COD % TOC
o 2 el A gt EA47e 50l At FEeEe S (free
alkalinity) ¢} 9722 % (total alkalinity) & A& 8t} ]S 22] E= A4
Al F2 kg Y (builder) & S 3h= Alolth v, S84 e &1
2 GAof FEoA & i 5o & U9 R E Qs AlE 3}
oA EAE U7 L?/]E“"HP ol e} FEL EE Sk Aot i8] &
7‘\3]5 FTUAE T AIY B ARGAIA s S5k Aol ofy7] o

MEE ALE MEH (bath life)E ELIE S Bl AFEE F Q= ofF 7
SHARE ARl H 717 VR tha 2 Slo] Sith
® MEE Conductivity
o] o] w2 AHAE AHESTd, AEEAd A4d9 A5
ARg-ato] A G- €] o] s S sk Alo] AA AA g Al
A& H

2] UE AQ7bE AAshed Egol . odlE 2o, FAks
g L= e E R (sodium metasilicate) & 9 dHgko] =&
2
%)

{0

Ak
ARFA O o] 2 gHrEo] wHh Q.Eo] A HkgahdA A
Ehe Hojnk of WS A g Al A ofEske s Al
Aol RUEFlls 83 7= & "k

O
r

Els
-
.
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@ =X E Refractometry

oL E ol ZAR FTS VAL §3) PR FEE 1
Ao= ZAsE Jolth. (e Frhg RS ol gl 59 5
3) A 9 B9 Fue] % §99] 55

®
N
Hl
o
<
o
—
(@]
QO
3
T
D
«Q
=

~

Het DY

1o
M W

(e}

| d
o7} ZolEW AlH &N Xﬁ%ﬁfv‘}ﬂ ﬁ]ﬂ?ﬁ/}.
@ pH

)AL 0 ~149] Hrg
o AL 2k o)L = 1 (negative 3

H 574710 94% A=25 &) &7t ?7‘*6}5} AdEA
510}: AZA = pH A|EAS AFEalA = ¢F Frhs Ao F
th 71 o] = AeketAl FA1E =l Balvh w7] wiEolvh Al A A
Hfl=vitt 247} A9l pHE 7M1 Qv whd @&o A, 7]
&, T v $A edolebd AlFgdlo] AR e uket pH}
gojZe} tiA =2, pH 7} 0.5 pH @912 o4 wjuie} Al- A S A%
Aafjok gtk 1 5, pH7F 19] W92 HojA]7] Al AlH 8-l
o] o] glvke s ovj gt

td
L
ZZ
rle
N
)
1o
r>~
)
rlo
el
oo
ol

Ir
=

2
R
1o
ofN

Az AL AHE
o} AlAG = o
o] 24 MAAZ Atz B9-E AR 45t

o} (dragout) %! A& A A& *oﬂ%‘ EUEET, ‘ﬂ&‘?i ], Q ?z]olur RS
Q== AAs] sk J‘Tr?ﬁré

2 Ao} o E 2HAES 5 33}% WRlo] aapAolrt, A
QE& AASH] 218l frafel Eshe 71EA AHSAAE
= 7|39 Fo| & ek Zlo] 7MY e ot A
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(hF-52 e&o] 18 sfth S AAsH] Yallr L2 M AE ARt
o), pHE Ao =4 7] L& AFE-8k 4= 9},

H 9A AHg MAIHI2] FF0 2%t
JI2EQI NAHE PLET X Mo IS

MET ) 3
. EX g nUZ|Y MEKN 2t 20| H|o|=2Y 2EE M ots 0=y MAEH
Conductivity
N2
== =gt Xt Y 22 2F0| AbEsts LR3HY U 24 M|
Refractometry
7|% =0| 3 ) )
) 2UY 2F MO AHZsHs 17| E MEA|
Foam height
N&HA 2t HhSot= AN = JteEcid 22 MA| AtZots EZ 2|y
pH &4 .
H decrease M
P [he2o] 222 A £ Jp4 R0l
HZ7 3
P = } UZiely £= 59 22 ME| AtEets A4 MEH|
pH increase

ZHI= 84 Economic Factors

AA A o] guko 7 A A O] AALS T FTHE o] AEF A9

AHE WS 5 Uk AHA SN vhA T F e 7bA 227] S8 74
Ag gk opyzt SAE okE AlHo] RS 2 o= ik ARE - A
AR 13 AN B3t £80)8-2 H7IA LI} A A A HGS vl HE

ok sk}, MH e BEO) 717 AEA AR HEES| A Ho] AuE g
238 F7h 2 AH7 G JRE B eFo] B FHE 7 5

S HIEA] | of st} “ALg-e A A A E v]48t L A 22 v #] (batch)
2 gleE Zo] o AYsta ARAA7N s Al MEA] o} 3
Rl

QA S AT A AHA D ARSI A ek 4
o, o) A oS TR wel A SO meE o] o Al
fgAjolrk; o], Aa] oldT A 7129 A2 2ol
3k ol § AAA o] B S Yk FAE B2 v go] )
B 739 s vlEo] 27K e 39 AXHE Sk Hol o St
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i
L
>.,
n%
1o,
_{
&
o
o S
o
i,
(e
)
s
i
o

29n
g 1o AHEYS 870 }7%‘% 151"1: E%%é 873 —t— d1}717l,

*o:i
_o,_1<1>_‘b
T J oo

o

oo Bu

jus}

A58 e Pﬁ%}% o"ﬂ*@ﬂ/‘i{— A2 A 9] glAfol & ]

ofefj o] LEH|E 5 H A 3] HESH nlghtt.

® =M Toxicity — TCLP (Toxicity Characteristic Leaching
Procedure) of| W

@ 541 Corrosivity — pH7} 2 PIRE B= 12,5 o]

@ 23hy Ignitability — s} 60 € (140 °F) w|Rk

RCRATFY2] A4 o] s A 1 9335 AA3l7] flaliAs, w7
& 520 kA Ml ol g} o=t A 9 ASHA T AES) 3 1 1)k}
AekAle] Bas A8 7k # ulE gt o2l 40 CFR 261.21 - 245 3
2347 e},

9. &S E JIEE Proven Techniques

715 IS AAAAOEZN FHaES TV F LS A9
‘w3 =AM H A 28 (closed - loop aqueous - cleamng systems)
& Algshs ARdAbEo] Qlth o] A|AEIS] 9] o= Gd] W4

' Superfund Authorization and Reauthorization Act

'® Resources Conservation and Recovery Act regulations
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A A olofo] AT aHE FA7F ofy e, S gt ofl wEE ARREe]
tf gt 25 st AET} ks ofof sk Aot At H g A AE
o] 4.8 o] A\ AHEY A H] &3} v walo] AFE wAlof st} o2 &
M B g|Ql A~ H (membrane system) 2] A5, A714 A3 A7 2o
at7| & stk A7] 4 QHE o R 2rhd, AR R Al S Ee EY8e
TS XskE web] Bk A28 (recycling) & A Elate= Hol A

Ad = Sl

719 8l|of 3 12, ofn] FAMHAE T BAIAIE] T A A
gAatol 28 S Algsl] flaliA] HACEAAES o E = gt
Aotk AAR grtola28 S Az 34 AAE o] A% AHE-sh] Sl
g FARYAE vEE NS deesity 24 A7 E ARek, dFY
AR AHAE AFdshz Ao AlH B35 gato]SFste] A7
I} =& Hoksl= Aot o]g A b A E w4 uf, oA wHEo] A
) (refilling), ¥.58 W (recharging) = A7F2 8 wf 2418 TabA] ool
Tk

=

i 2

Alkaline Cleaner Recycle Handbook, Membrex, Inc., Fairfield, NJ 1994, p. 5.

Precision Cleaning, June 1997, article “Closed - Loop Cleaner Recycling by Malcolm
McLaughlin, p. 17 - 24.

Personal interview, University of Massachusetts at Lowell, Toxics Use Reduction
Institute.

Alkaline Cleaner Recycle Handbook, Membrex, Inc., Fairfield, NJ 1994, p. 5.

Ibid., pp. 4 - 5.

Ibid,, pp. 3 - 5.

Closed - Loop Aqueous Cleaning, University of Massachusetts, Toxics Use Reduction
Institute, Lowell, MA, 1995, p. 6.

Ibid, p. 10.

Precision Cleaning, December 1997 issue, article “Wastewater Treatment,” p. 50.

Precision Cleaning, December 1997 issue, article “Filtration Systems,” p. 38.

Precision Cleaning, November 1996, article “Aqueous Cleaning System Design: Recycling,
p. 36 - 42.
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Precision Cleaning, December 1997, article “Sifting Through Filtration Options,” p. 16 - 23.
Precision Cleaning, October 1996, article “Aqueous Cleaning Technology: How long is a
Cleaning Bath Really Effective?”, p. 21 - 27.
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H10%

HYE 5%

Measuring Cleanliness

1. 1z 0.01 g &2 HE T HAH

Cleanliness Detection 0.01 grams per SQ. CM
2. 1ard0.01 ~0.001 g B9 HE= AAM

Cleanliness Detection at 0.01 to 0.001 grams per SQ. CM
3. AAIZH YR 2LEE | of

An Example of In - situ Particle Monitoring
4. 2= BH UK A0 et 25

More on Water Drop Surface Energy Test
5. @& ZEHO| thet 25

More on Contact - Angle Measuring Methods
6. 1 or'd 1 4 0|2 2| SHO| CHEtHE

Detection below 1 Microgram per sg.cm

AR o WS AEsh=rbol e cheper JE0) iz 2

& 2 Sleh B the wilel 98] 1 ard 001 g HEE B F702
AEE 5 Un

P4 1o 0.01 g HES| 2 $79 HHE 5L T 22w

S 2 Jtssttt.
@ &<t AA
@ A& Aw)A AL
@ H7] (wiping) 9 SQHHAL
@ Water break tests
(® Atomizer tests
® B3y A= A

BT =% 159



O|ZCt ot EA =2 +22 §8= 5821 wd 0.01 ~0.001 g2 2

=2 HESHE A, o] 72 T¥, AV|8E, AsAkE 3 9 o vt
A 29 Ao Agsh7]ol Aget Eoltk o] Yk o] HES vt
22 e ol FE (Millipore filter) 574 7|s& 53 249 itk

@ g3k dv]3

@F2

Qo s

@ 379 (ihvate) 94

O FF LA

©® £ ouA A9

054 =4

A AT

OX|9fe 2 BHeA|, CjA3 Ef0|2, 987[7| SEME 1 arid 10(3
= 0120 2[4 2fHo YHE FF0| Mottt o] 4= 52 48 4=
S AHE = Ve elle vt 22 Slo] Sl

(D Carbon coulometry
@ ghek A4S sk AAF g
(Electron spectroscopy for Chemical Analysis: ESCA)
@ FeloH kA o) 483 (Fourier Transform Infrared: FTIR)
@ 7| A Az rpE 2 2 A Rt =
(Gas Chromatography/Mass Spectrophotometry: GC/MS)
® ol2a=2vrtE 1832 (Ton Chromatography: IC)
® FHAPEEY (Optically stimulated electronic emissions: OSEE)
@ JAF A, FARAE Ar) 7 (Scanning electron microscopy: SEM)
o|zfo] 24z 4B =M (Secondary ion mass spectroscopy: SIMS).

Y= 3EA =0l HEret 4249 £ 7[&= oo 2efet.
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1 cm?T 0.01 g 2 FTT TAl
Cleanliness Detection 0.01 grams per SQ. CM

(1) P_W*M Visual mspectlon

(2) XMtll= &10|4 ZAt Low - power microscope inspection
O|AL ZFdh= Y, 18, YA (flux) AE, YA E 11 HA
TE gelshs =1 82 Q1 WhHo|t)

(3) 71 Wiping
o2 AL FFES HESHS WA 9Lo] X (wipe) & U7} H= %
S gl et} (3] A7t A the white glove test).

(4) Water - break test

SE& B0l BUe VIEAREE gt vk YA S ol AV
ot AdE A AREY EAE 9w (ASTM Method F 22 - 65;
The Hydrophobic Surface Film by the Water Break Test ZZ%,
www.astm.org). Water - break testi= 33| QA Ao 2 FHE& &
9] ol AP AL HE ot Auke wlole), o WHE 4%
o] obd FFES HAESH] ofHek o] AP 3] i AlF o ARE-sh,
A A ggell= 2datA] ot

(5) Atomizer test
Water - break test®] 3 W&oz R/ BAlEe v AE (mist) S
AREsEEE, Eof| tfsh ko] dojubE 32 A eEo| Sl AL oulst
T}, Atomizer testi= 274 =0l sl Water - break test®.th ¢k7F ] 1l
748Hd], Water - break testo] & 82+ 59| 5 UA 7} A5 RE
o Wit v} Avh= A7} itk ¥hA | Atomizer testol| A= 22 2H-E
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°

25 9o o3l el 2$ H1% % ek

(6) H|Z|2+M ZEFE ZIA Nonvolatile Residue Inspection (NVR)

o] AAR= HYE FHoA &S SulE FEote 25 AZEh
Sl FAE ¢l Qs AH ARGl U Szt AH Al
IS %HLOH W H, B emo] AF Al ol ol oAl & Zolt. o]
EW SN FAZE SR 2 B9 A
jo|t}, ofe] 717 Sl o]d 5% & & itk A& e &

o] FQ3at}. (0|22 gALTE AsivE

rf'

o & M 2
Agl
s

_l
é

[E L B  O

(7) M XM &2 Surface Ultraviolet (UV) Florescence

B2 7] 24 9 A5 FUEES A9 st s itk 1Y
of 2kl & HFH ARES Y & B 5 Sl 53] okt o 78 WelA]
4 2 5tk 9 =2 JEBl FAE AT E O W 7Y
A T2 71EE wgolu A= ZHAlelA Bk 9l
A 2dlE LHE AEL 2] Aieo] PFs UEs
A i}, e e AN S TR AN 7 Qe
A& WEshe Xﬂwol 2R gss AAE 7AE Aol
& 2 flof FAkst 3-S5 veh ¥
FA ofefelA] A @ A B 5 A,

S 1y -

ro
N

rlr to

=
[t
~
92

¢

m
Ko
o
&
r |
>

Y, n:R
o
rlo
>
o fo

¢
i,
ol
ol
o rlr

=y
N
o 2 >~
mo, H
rE
X

=2 o
=
4
Y
=
&

on rlr
40 ey

8) E|0| = A|& Tape test
E]]o] ST /\] 3o g o]- 74/\].__ 3].& 7}
Fehed HE Ak o 4 P A9
of ets] 5] 2 F ZAAHA lOMW 7N5Ee M=) e
OEM*AHJAﬂﬂ%ﬂaml&ﬁﬁﬂﬂi%%%%

2714 BUEeks B2 1 48 ol

-
oo
F-; p
!I;;, F_?l_',
%
o ok
g

ﬂllﬂl
_11}11 ‘i'
o, o
Hoo e
S, pol
.‘E I‘IF up
=L o Bl P

e e

du e 2 R

o

rir
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2. ‘1 cm?®T 0.01 ~0.001 g HYUZ FFT AL
Cleanliness Detection at 0.01 to .001 grams per SQ. CM

(1) 22|20 o2} =A Millipore Filter Measurement

“patch” Aol ekl OLF/% 2 e xo] AJge|A= 60 ~ 80 psi 4
FEAE xZoA 1.2 v]F2 8 HEYRICE of3g it ojAxgd
F& e EYER gl o® 5 MES Axgo]sit), Axgo] §-9
FopA ”Hllb’} jJEi GRS El"] o7 Xy 143}01 Ar|H o8 v A3 T
2

e o

Nl

(]

(2) &st #40|Z Optical Microscopy

s SRS ARE F glon (UREAOR 32l tisiA)),
A e AvjE dnd B AAstal ulgo] wol 51, At o
Ao Ve AE w2 FHE R dr

(3) & Extraction
o W& AAA ARES AEstcd &
glass filter paper T+ 155 A9 AR-Et] U S &

Al % o} o
2y T AgolM AFES FEAL ol o] FEE] tisl 1)
FAEEAE AAEh 717 (@A) O] 721s Fobd Ae-ghd A AT
7Fs 3ttt

FEHS U 05T AFE diste] 2w =2 WA & otk
J8Y 08-S 355 YaME BtEA O QB = fulS Algafo}
ghthe Zlo] o8t AlAA AFEo)] Yt njFEA S AN F B
SR AR S RS A (FF AR T v o] Wl 9y
k)

nFE Aol ALPMRFEEN, T e, 2 HA =0}

o
o,
>4
o
ol
ot
o F

B ZHHPLO), #7175 of
AZRETYPZIHAC) Fo] g o] &
‘1@ 1 0|32 vk A=A thA

e

of 1—;]

=t
30

S
o
o
¥
iy
rlo
s
ol
I
o
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= 2971 &

s 2
ASTM F601 - 98 "Standard Practice for

°
o

N

3

|
X

=

=

f 64

. o] Wy

Fol &1k e Aol |l E Aotk

St} o

TC

°

]

22|
ol 9

o= S 9|
Fluorescent Penetrant Inspection of Metallic Surgical Implants”l] 8.2k o]

o
(5) S2MCHAM) & Oil Soluble Fluorescence

(4) 2 =4t Qil Evaporation
(6) =& £M Gravimetric Analysis
T EAS AP A

YA
AL

)

W

B

o

ol

"I

™ of|4X| Surface Energy

T
ar

(7)

e

] A8 Atomizer

A

<
=

)

=

test T=+= Water - break testH.C}

2
ol
I
)
o

4
ojul

B

o

N

He
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Fgol wol ZAY o] Mo RAY o] Wi S4sk] 98 A2
T 9E B oldl 7, Fdou el 7ol $AX ew S S

5tk (0] 71z gk A A A v () 9] 4. & W %
o LA AJ&o]] 3k BZ More on water - drop surface energy test

Z5t7] weit})

o rH o ok

S
=

(8) =2t =3 Contact - Angle Measurement
29 YA AEES AN AF52 S B o9 e Q=
HA o] AR Afo]o] BAE SHsh= 2], oI7|M = AA Y ol
HE w I HAMES TPt Alolel] 58] A&7t
HRASH Eoh vk 9 ® EHe] 540] 717 thE 57 E nky
7] gl o] WS FYES AYshe A}%tﬂ 2ol 7401;} 53]
A

uu

(9) AIAIZH ARE A2~ In - situ Particle Counting (ISPM)

714, &}, aea AR7)71E] 27)17F AFgel wel, o) dole Al
2 AR EHY YAl TUE EAE WO =AM FE0] FH = vl
T2A L k. o5 YA A 25 TF AF oA o] A H 7 S B
ole) =L A H o] FHsHA &&= vk A% YA EYUEE (In - situ
Particle Monitoring: ISPM)& Z5-3F AlH 2 QoA dojul= A+ AIAE
AATEO 2 sk Aot o= whEL fA A IS 2 skar 22 g}

st Bes =k A Al A o] HA s} HY ol gatolEd de
 oel *ﬂ’“z&ﬂ 5 U PR Ol I e
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3. &AIZH UK 2UETY o

An Example of In - situ Particle Monitoring

oA F W= A (Grants Pass)oll = BB AE7)7] A4Aa
(Pacific Scientific Instruments) & $]3F & € E (John Hunt) & A7+ A

Lk SIAF BUER o] ARGl thal Adrgsl L Qlek ko] Al A A7 2t
3t 55 AAsl] A8 AE= fre] Setol= Al A AlH 21 71A
o] oz} 9 AEA ) )X 9] kS B3] = o7 AL A&t AF
Z Qo) Sl o.4E ZH O ERRY YAt AAE = vlES BUHS = W
Hog g 7] AFA Y a3 Aldelelth AF xS &2 o3 25 F
afo] gAtol 2 ’3} *E Hl Y2 ol 3 A Aol S4stal glato]F Fo
A AA T 2= 2 7] AR Aol thsto] of e 7HA] YdAkA7] ol e
=2 %3}01 AAA L 284S AFeieleh | feus /‘ﬂ

F2hol AA A 2ol wheh AH 2 QkellA] A7} Al A=

AT ZH A H A 2 ZF wEol A RUE 24219 At ﬂﬁﬂ T
of thgt FX2 e 15]‘33"1, I YA 2716 wek el s
o R YA/ LR e AAE AXtelSith ol RS Hrteto], Fof
2 dzre] A7)0 sl ko] A Al A 9] s W HA Y AF AR A

HA AAA =5 AT ws, AHAE 9 H7kst $, odd &
2 Zof W7] Ao vEA] AE2] B4 (activity) = 1B g o} gt} 9
S AF 2z 98w Agto]ash YAyt HOEHH "ol Yo
Al = Zofrt, YAf= Alto] Aol whet Al o ARt £
7otk kA 0 7 10 ~ 158 AW Ak T o] #hake A] ok
A An ARAE A4k o ol$3 4 9ok A Aok ol
AR Tt 7 o "ol uf F-E5- Al F 3ol A Aok gt

rr > a2 rulo
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More on Water Drop Surface Energy Test
A A=

3

4, E¥& B ofILIX] A|Zoj| St 2T

i

-

L.

ol

[e)
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ko3
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&S

fof

t}. 1414 (machining) ©]1 5% (scoring)
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9 24237 29
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bS]
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More on Contact - Angle Measuring Methods

Plate)’, 18] 1 ‘A|A =& (Sessile Drop) 7]<
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A EF 7z M 54T A2 Al 2 (holder) ol &d T 217
of ZAAHA Stk 54
AAsL7] Y3l A (=H) o] = A (three - phase interface point) ]|

A= W}i HAHE AEste] Ao Ao g He 18t} o] uf
FAE = 2> 45249 128 T8 A2 Yeht=d o gzt @

She
i
i
=
it
iy,
ox
_O,L‘

A A A 73}01]/‘14 AHIE ERE 29 99 &
Z 719 o] §-& el Eeo] Hh
CD(Liquid Crystal Display) ¥2] 8- <41l 1

gt AL 2 mo}com tol 4 0] ol

Jo
N
| dd
i)

Hu i

fo -

_'V_‘l HR (e
i,
-

U

A vehdtt o] 3 L Eoll= 3

gl Qlzte] B 2ok A5 SN :% 1%0} 7 10 angstroms i
o & 49 @ (monolayer) 2 HOx ¥ o}F ok 7] L9=4dS %
7k 5 ok 8482 1A 9] AAY UW %3 e TJX}
of|A]

29 HEL 04 5FS 2
slok shz A, A2 212 RUElslor she 48 5 ol2l 7 45 AHg
3 % 9lek 5717k el 2 ¢ %S FAFTHETL, A Y
7

6. ‘1 cm*T 1 ug O|2F O] SHI0f| OOt
Detection below 1 Microgram per sg.cm

(1) Bt M7|2E2A Carbon Coulometry

o] 7|&olAe B ©AE oA EA(CO)E AAIRE AF AR (n -
situ direct oxidation)” Al7]= W& AHE-staL, o]o4] AHs o] AbstekA A
7% AES AT (AAIRE RUE R tjg o 24A g A o] ()
o] 9] ol Sl 3. AAIRE mEA BUH P S Fx8)] vlet))

BT =% 169



(2) 3let EMS 2ot MAIESEEY

Electron Spectroscopy for Chemical Analysis (ESCA)

ESCAx 94 o= xwel wizkst 7]zolth, of7|A & AYHUEE 7
%é’}"’ AdYHE 495 A3t Y3l Bd a3} (photoelectric effect)’ &
gte}, diago] B-Hl (X - ray moonbeam)& 3ol ZAF(E4) s
o Erlol i Axpt HE A0k WEY P A AT oA R
© drpo)g) B ﬂ—%%ﬂldﬂa R R IR I E R
3o o] 47k £EAIA 2 MBI A UES F1g 57}k,

[\ _Qi F—YL —;—‘
o [lo r_ﬂ OFO

(3) F2|off Hat MM FH
Fourier transform infrared spectroscopy (FTIR)
o] W WO o= A VA, f7] W U] A 724 SAS
gpotaty] 98l AbgSitt 3 FEATE AP L MEe] A9dS ARHEA
o2 9] ke 7153kt 07| A= AEo] s &
o 9 S AEE S AEY getA e AAstked FEHo
U 1 A0 #Al (surface scanning machine) S AFE-&Far, 1 ofg A

N Qe A9 ANEYS B BB HAS et

it

ok
aprgl Bl dth o] FTIR 7)Al= o] efdt Hlw g 54 0% dejxl
Zke] B gpolHelgl & 2 Qlnh Aghs] dX|skA= Gy, Sol4el
71571 (BihEJE functional group) ol 3t Supd-g Ztoba] ZA6k= 313t
B Fieo] w3t JHE =& 4 Qi)

(4) 7| AZ20IEJei=H/Ag=a Bt
Gas Chromatography / Mass Spectrophotometry (GC/MS)
GCMSE o5+ &l FEato] EATOoRA IW 29a IRl
bl ARtk 71813 ee GCE 38l Eelstal, MSE AHE-ste] Akl
s glghy,

(5) 0|23 20tEJ24I| lon Chromatography (IC)
ol2AgntE 1Y AR ETHY ] dFoR T

o] o] 24 2dE S| A FAXNEE ARSI o] R

TA BEE ARk ) o]0 S Ad wf Z|lel ofEA Eelevt
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9 Ao Qeht Beloke lud BapulE SAZ So] 7w 2
0 &g wel gk o PHS AL 93] ARG Hohd =

%
< 109 #9] 1(ppb. part - per - billion) FFC.& o]
S Bl sk 7)ol

0§ ek, 2210 A1 A= I
W 950 R0l Hald S ek

(7) ZAHER) MA} $40]4 Scanning Electron Microscopy (SEM)

oJ=] 2] Ax}= AJH AA|o AA FAFSEO 24 SEMS AJ&38HA
il ug;e Az FA T FE= st 4= 9l dF}. oA 9 17<} A
Al (Primary Electrons) 7} Aol %48 71shd M&o] Ak AW &
oIt} Q0% o)e] A s HEkd 7/4\%0 A 918 A £07 TRA 5:01
7} S Ak A58 gkt S Ak Ak (Backscatter Electrons: bse) 2
FAE dAF =] nlgo] %7}0}‘: A AME AHE dAke] ol i A
o7 olg st 1 gleto] B A A ®rt. EojA= Uak AAFE FEl 90°
= I olate] ZtRelA HaFsh= 21E0] AUAE Sloj7baA AlE S
ol gsitt. YAkl AAtzo] 2¥A ozl UAE et 150
AAE0] QARFYH g5 8 &3l =k (8% 7Fedt o] o]y 9)) x|
o ¢ 7P7He- AEL WE FHo|A BEaukst 223 oUA S 71 2
ZF A2} (Secondary Electrons: SE) 2A] X308 Fopht}, AR S
O & WAS Axp o] =254 5o, tebd o g AE 2E 7hs e
Zlolo] A At} o] 2} A} A Al HI} A} & H (Electron Probe)
Atol o] & QA e B AT o] AItE AY7] SEolvu| A= BHE AH
E ¥ 1289 (topography) ol| REAFA 71T

_P"

(8) O|AfO|& AlZk 22 M Secondary lon Mass Spectroscopy (SIMS)

SIMS+= HE7h vl 2 21 24 7]golt) o] AL Ay 2455
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& ] A L Slok, ZAR AR Q3 AR F4S s 1 FA0
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QU o] o) EANH #4717 o)B3he A1HE Sl Akt
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APPENDIX |

List of Abbreviations

BOD Biological Oxygen Demand

CFC Choloro Fluoro Carbon

CIP Clean in Place

COD Chemical Oxygen Demand

DEP Department of Environmental Protection
EH&S Environmental Health & Safety

EPA Environmental Protection Agency

FT-IR Fourrier Transform Infra Red

GWP Global Warming Potential

LAS Linear Alkylbenzene Sulfonate

LCD Liquid Crystal Display

MSDS Material Safety Data Sheet

NPDES National Pollution Discharge Elimination Systems
ODP Ozone Depleting Potential

ODS Ozone Depleting Substance

OSHA Occupational Safety and Health Administration
RCRA Resource Conversation and Reclamation Act
SARA Superfund Authorization and Reauthorization Act
SNAP Significant New Alternatives Policy

TCVLP Toxic Chemical Leaching Properties

uv Ultra Violet

VOC Volatile Organic Compound
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APPENDIX I

Cleaner Types From ALCONOX Inc.

UFLGA SHEX|E AE WA AAF www.samboi.co.kr Tel. 02—2275-1115

Cleaner Type Cleaning Methods Used Brand

High emulsifying, manual, soak, ALCONOX® powder
mild alkaline ultrasonic, circulate CIP LIQUINOX® liquid
Acid cleaner manual, soak, ultrasonic, CITRANOX® liquid

circulate CIP

Low—foaming, alkaline

machine washer, pressure
spray, spray CIP

ALCOJET® powder

Low—foaming,
high alkaline

machine washer,
pressure spray, spray CIP

DETOJET" liquid

lon—free, low—foaming

machine washer,
pressure spray, spray CIP,
manual, soak, ultrasonic,
circulate CIP

DETERGENT 8" liquid

Mild alkaline tablet

siphon tube and pipette washer

ALCOTABS" tablet

Neutral, low—foaming

machine washer,
pressure spray, spray CIP,
manual, soak, ultrasonic,
circulate CIP

LUMINOX" liquid

Enzyme cleaner
Low—foaming, acidic

manual, soak,
ultrasonic, circulate CIP

TERGAZYME® powder

machine washer,
pressure spray, spray

CITRAJET® liquid
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APPENDIX Il

Detergent Selection Guide

Application What Are You
Key Concerns Cleaning?
Healthcare/Veterinary Surgical, anaesthetic, and examining instruments

Effective preparation for sterilization,

longer instrument life. Reduce waste.

and equipment. Catheters and tubes.

Blood, body fluids, tissue on instruments.

Pharmaceutical/Medical
Device/Biotechnology

Passing cleaning validation for FDA
GMPs.

For stainless steel, glass, plastic,
elastomer cleaning.

Titanium dioxide, petrolatum, oils, emulsions,
ointments, carbopols, lacquers, zinc oxides,
proteins, steroids, alcohols, sugars, and Eudragit*
(L/S/L30/D55/NE30D) polymers.

Inorganic residues, salts, metallics, pigments.
Eudragit* (E/RL/RS/E100) polymers, amphoterics,
coatings, amines, ethers, starches, alkaloids.
Protein/ferment residues. R/O, U/F membranes.

Laboratory/Environmental
Reproducible results, no interfering
residues, extending equipment life.
Keep laboratory accreditation.
Laboratory safety.

Glass, metal, plastic labware, ceramics, tissue
culture, porcelain, clean rooms, animal cages,
bioreactors, tubing, benches, safety equipment.

jubes, reusable pipettes

Microbiology, water lab, and environmental sampling.
Phosphate—sensitive labware. EPA procedures. (Acid
| for water rinse cycle.)

Radioactive equipment/contaminants.
Stopcock grease.

Trace metals, metal oxides, scale, salts, starches,
amines.

Proteinaceous soils, bio—wastes, tissue, blood and
other body fluids, fermentation residues.

Metalworking/Precision
Manufacturing/Optics

Clean parts, avoid volatile solvents,
strong acids, and other hazardous
chemicals.

Glass, ceramic, porcelain, stainless steel, plastic,
rubber. Qils, chemicals, particulates.

Aluminum, brass, copper, and other soft metal parts.
Qils, chemicals, particulates (acid for oxides, salts,
buffing compounds).

Inorganics, metallic complexes, trace metals and
oxides, scale, salts, metal brightening.

Silicone oils, mold—release agents, buffing
compounds.

Delicate substrates/neutral for waste.
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Detergent Selection Guide

How Are You Recommended Cleaner
Cleaning? Powder Liquid
Manual, Ultrasonic, Soak ALCONOX LIQUINOX
Machine washer, sani—sterilizer ALCOJET DETOJET .
Manual, Ultrasonic, Soak TERGAZYME
Manual, Ultrasonic, Soak ALCONOX LIQUINOX
Machine washer, power wash, CIP ALCOJET SOLUJET

TERGAJET (p—free)

Manual, Ultrasonic, Soak CITRANOX
Machine washer, power wash, CIP CITRAJET
Manual, Ultrasonic, Soak TERGAZYME SOLUJET
Manual, Ultrasonic, Soak ALCONOX LIQUINOX
(p—free)
Machine, power spray, labware washer, ALCOJET DETOJET

washer—sterilizer, cage—washers

TERGAJET (p—free)

SOLUJET (p—free)

Siphon—type washer—rinsers

ALCOTABS (tablet)

Field, Manual, Ultrasonic, Soak TERGAJET LIQUINOX
Machine washer, labware washer TERGAJET SOLUJET—base
CITRAJET—acid
Manual, Ultrasonic, Soak ALCONOX LIQUINOX
Machine washer, warewasher ALCOJET SOLUJET L
Manual, Ultrasonic, Soak CITRANOX
Machine washer, warewasher CITRAJET
Manual, Ultrasonic, Soak TERGAZYME
Glassware washer ALCOJET SOLUJET
Manual, Ultrasonic, Soak ALCONOX LIQUINOX
Machine washer, power wash ALCOJET LIQUINOX—base
TERGAJET(p—free) | CITRANOX—acid
Manual, Ultrasonic, Soak ALCONOX SOLUJET—base

TERGAJET (p—free)

CITRAJET—acid

Parts washer, power wash CITRANOX
Manual, Ultrasonic, Soak CITRAJET
Manual, Ultrasonic, Soak ALCONOX CITRANOX
Parts washer, pressure spray ALCOJET SOLUJET
Manual, Ultrasonic, Soak LUMINOX
Machine wash, pressure spray (Neutral pH)
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Detergent Selection Guide

Application What Are You
Key Concerns Cleaning?
Electronics Circuit boards, assemblies, screens, parts,

Avoid conductive residues, avoid
CFCs, pass cleaning criteria.

conductive residues, resins, rosins, fluxes,

particulates, salts.
Ceramic insulators and components.

Food and Dairy
Avoid interfering residues on
food—contact equipment.

Stainless steel, food—contact equipment.

Oxides, scale, trace metals, salts, milkstone.

Cosmetics
Avoid cross—contamination.

Filter membranes. Proteins/biofouling.
Product contact surfaces (acids for pigments and
salts).

Nuclear
Avoid waste interference

Reactor cavities, pipes, tools, protective equipment.

p—free =phosphate—free * Eudragit is a ® registered trademark of Roehm GmbH & Co.
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Detergent Selection Guide

How Are You Recommended Cleaner

Cleaning? Powder Liquid

Manual, Ultrasonic, Soak Machine washer, DETERGENT 8

power spray board and screen washers

Manual, Ultrasonic, Soak ALCONOX LIQUINOX

Parts washers ALCOJET SOLUJET

Manual, Ultrasonic, Soak ALCONOX LIQUINOX

Machine wash, pressure wash, CIP ALCOJET DETOJET

Manual, Ultrasonic, Soak CITRANOX

Machine wash, pressure wash, CIP CITRAJET

Manual, Ultrasonic, Soak TERGAZYME

Manual, Ultrasonic, Soak ALCONOX LIQUINOX—base
CITRANOX—acid

Parts washers, power spray ALCOJET SOLUJET—base
CITRAJET—acid

Manual, Soak, Spray DETERGENT 8
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APPENDIX V
Glossary of Essential Terms

483 - warning letter, from the FDA, threatening to close a manufacturing site
unless an adequate response is made.

A

Acid cleaner - an agueous cleaner that has a pH significantly below 7, typically
below a pH of 5.5. Acid cleaners contain acids and often other cleaning
ingredients such as surfactants. Acid cleaners use a mechanism known as “acid
solubalization” (see other definitions) in which an acid reacts with a soil molecule
to create a water soluble molecule, and “acid hydrolysis” (see other definitions)
in which an acid reacts with a soil molecule and breaks it into a smaller water
soluble soil.

Alkaline cleaner - a water based cleaner that contains alkaline ingredients that
significantly raise pH. A cleaner with a pH of 8.5~11 can be considered a mild
alkaline cleaner. A cleaner with a pH of 11~12.5 is at least an unqualified
alkaline cleaner. A cleaner with a pH above 12.5 would be a high alkaline and
corrosive cleaner. Alkalinity fosters saponification(see other definitions),
solubilization (see other definitions) of alkaline soluble soils and hydrolysis (see
other definitions).

Anionic surfactant - a cleaner ingredient that is a surface active agent (see other
definitions) with a negative charge on the organic portion of the molecule. The
charge on the surfactant determines the charge of the cleaner or detergent. An
anionic detergent contains an anionic surfactant or surfactants. Anionic
surfactants can be and usually are emulsifiers (see other definitions) and
dispersants(see other definitions). Typical anionic surfactants include organic
sulfates, sulfonates and carboxylates. The most common anionic surfactant is
sodium dodecylbenzene sulfonate.

API - active pharmaceutical ingredient.
Aqueous cleaner - a blend of water soluble chemicals designed to remove soils
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into the cleaner solution.

APR - annual product review. Part of quality systems review of a product.

B

Bed-of-nails testing - a test for conductive residues on a surface by touching the
surface such as a circuit board to a bed of nails that are connected to
conductivity detectors to see if any conductivity happens on the surface.

Bioburden - microbes on the surface.

Builder - a cleaner ingredient that enhances the cleaning ability of the surfactants
in at least one, and usually a combination of the following ways: using chelation,
sequestration or binding to soften water, prevents hard water or metal ions from
reacting with surfactants and soils; enhances the surface tension lowering
property of surfactants; adds alkalinity; buffers cleaners to maintain alkalinity;
emulsifies oils; disperses particulates; inhibits redeposition of soils; breaks up
clumps of particles by deflocculation; saponifies soils; provides corrosion
inhibition; and improves the handling, flowing, and storage characteristics of the
cleaner. A typical builder is sodium polyphosphate.

C

CFR - code of Federal regulations.
¢GMP - current good manufacturing practice.

Cavitation - the creation of a tiny “bubble” of a vacuum in the bath of an
ultrasonic tank caused by the “trough” in the sound waves going thru the
solutions. These tiny bubbles are constantly forming and collapsing as sound is
pumped through the tank. The act of collapsing is the source of mechanical
cleaning energy in an ultrasonic cleaning tank.

Chelating - the binding that occurs with metal ions by a chelating agent (see
definition below)
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Chelating Agent - a cleaner ingredient that is a chemical with at least two sites on
each molecule available to bind with metal ions in a water based solution and
form a ring compound. Typical examples of chelating agents include sodium
polyphosphates and ethylene diamine tetra acetic acid (EDTA). Many chelating
agents are also sequestering agents (see other definitions).

Chromatography - a method of separating ingredients in a mixture and identifying
them by the length of time they take to pass through a system when they are
injected at the top of a chromatography column along with a carrier solution using
a detector at the base of the column to detect when they come out.

CIP - clean in place. A process used to clean manufacturing equipment in—place
without dissembling the equipment. Often this is done by circulating cleaning
solutions through pipes and spraying using spray—balls or nozzles to clean the
insides of tanks.

Cleaner - a chemical or blend of chemicals designed to clean. These may be
solvents, acids, bases, detergents, and/or water based blends.

Corrosion - is the damage caused on a substrate (typically a metal) by reacting
with the environment around the substrate. A common form of corrosion is the
reaction of ferrous metals with dissolved oxygen in water to form reddish—brown
iron oxide - rusting.

Coupling agents - are cleaner ingredients that are added to improve the solubility
of other desirable cleaner ingredients. They allow more concentrated cleaners to
be made than would otherwise be possible based on the inherent solubility of the
other ingredients.

D

Degreaser - a cleaner that is designed to remove oils and greases. These are
typically heavy duty cleaners. Unlike light duty fine cleaners that are designed to
remove low levels or trace amounts of oil and leave surfaces measurably or
analytically clean, degreaser are designed to remove gross amounts of oil and
grease and leave surfaces measurably clean. Most degreasers are either high
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alkaline agueous cleaners or solvent based cleaners.

Detergent - a blend of ingredients intended for cleaning that include at minimum
a surfactant (see other definitions) to provide emulsifying or dispersing properties
and a builder (see other definitions) to inhibit water hardness from the
precipitation of calcium and magnesium salts. In the industry, the word detergent
if often used to mean surfactant.

Dispersant - a cleaner ingredient that reacts with water insoluble particulates. A
dispersant overcomes the electrostatic attraction of a particulate to a hard
surface and creates a liquid solid mixture in the form of a suspension. A typical
dispersant is sodium polyphosphate.

Dissolve - to clean using a cleaning fluid to form a stable mixture containing
individual soil molecules. In agueous cleaning, the use of water to dissolve water
soluble soils is an example of this mechanism.

E

Emulsifier - a cleaner ingredient that lowers the interfacial tension between
immiscible liquids such as oil and water allowing them to mix. Typically, an
emulsifier forms a micelle, a small droplet of oil surrounded by the emulsifier. The
emulsifier is in contact with the water and the surrounded droplet, the micelle, is
dissolved in the water. Emulsifiers are surfactants (see other definitions).

Ester - is a molecule made up of an organic acid joined to an alcohol. These
types of molecules are natural oils that are found in fingerprints or natural
lubricants. Some synthetic lubricants are also esters.

Eutrophication - the enrichment of a water body with nutrients (such as nitrogen
or phosphorus either from natural or manmade sources), resulting in excessive
growth of phytoplankton, algae, or vascular plants, leading to depletion of
oxygen and silting up of the body of water.

Excipients - fillers, non—active pharmaceutical ingredients.
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F

Flocculation - the combination, agglomeration, aggregation or coagulation of
suspended particles in such a way that they form small clumps or tufts (called
floc).

Free-rinsing - the ability to easily be rinsed away from a surface using rinse
water. Cleaners and detergents that are completely water soluble, have low
surface tension, and do not tend to react to form insoluble molecules with typical
residues or ions commonly found in water will typically be free—rinsing.

G

GC - gas chromatography

H

HPLC - high performance liquid chromatography.

Hydrolyze - to break a molecule apart using acid (H*) and hydroxyl ions (OH™)
from water (H20). This occurs when a fat or oil is hydrolyzed to make soap, as in
saponification (see other definitions) or when an enzyme breaks down a protein.

Hydrotrope - a cleaner ingredient that improves the solubility and stabilizes
another desired detergent ingredient in water. Their use allows for more
concentrated agueous cleaners.

Hydrophilic - “water loving.” A molecule or part of a molecule that is more
thermodynamically stable in contact with a polar environment such as water.

IC - ion chromatography. (see chromatography definition)

ICH - International Conference on Harmonization.
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lon-free cleaner - a cleaner that has no metal ion ingredients. Typically an ion -
free cleaner will contain nonionic surfactants and other ingredients that are not
metallic salts. An ion - free cleaner does not contain sodium or other metal salts.
Note that a nonionic cleaner is not necessarily ion - free. A nonionic cleaner
merely has no ionic charge on the surfactant in the cleaner. A nonionic cleaner
can and usually does have builders or other inorganic salt ingredients that would
contain ions.

IQ - installation qualification. The documentation that a device is installed
properly according to its specification.

L

Laminar flow - In fluid flow, a smooth flow in which no crossflow of fluid particles
occur between adjacent streamlines; hence, a flow conceived as made up of
layers - commonly distinguished from turbulent flow.

LOD - limit of detection (approximately signal to noise S/N = 3), the limit at which
an analytical detection method can detect a residue being analyzed for

LOQ - limit of quantitation (approximately signal to noise S/N = 10), the limit at
which an analytical detection method can detect and quantify the amount of a
residue being analyzed for.

M

Micelle - is a sub - microscopic aggregate of molecules. In the context of
cleaners, these molecules are surfactants usually arranged in sphere or rod
shapes with their hydrophilic ends facing outward into the water solution and
hydrophobic ends facing the inside of the aggregate. Micelles can hold
hydrophobic oil molecules at their centers to create stable emulsions.

N

Neutral cleaner - a cleaner that has a pH near 7, typically ranging from 5.5 to 8.5.
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These cleaners tend to use mechanisms such as emulsifying and dissolving
rather than the more aggressive chemical attacks on soils, possible with acid or
alkaline cleaners.

Nonionic cleaner - a cleaner that contains nonionic surfactants. The term does
not mean an ion - free cleaner. A nonionic cleaner may easily contain nonionic
surfactants blended with many ionic builders that are sodium salts or other metal
ion salts. (see ion - free cleaner).

Nonionic surfactant - a cleaner ingredient that is a surface active agent (see other
definitions) that has a no charge on the organic portion of the molecule. The
charge on the surfactant determines the charge of the cleaner or detergent. A
nonionic detergent contains nonionic surfactants but is not necessarily ion free
(see other definitions). A nonionic detergent may contain many ionic salts. It is
the surfactant alone, that has no electrical charge (is nonionic). Nonionic
surfactants can be and usually are emulsifiers (see other definitions) and
dispersants (see other definitions). Typical nonionic surfactants include organic
ethoxylates. The most common nonionic surfactants are alcohol ethoxylates and
alkylphenol ethoxylates.

O

Oleophilic - “oil loving.” A molecule or part of a molecule that is more
thermodynamically stable when in contact with oily, less polar surfaces such as
oils. As distinguished from hydrophilic (see definition)

0Q - operational qualification. The documentation that a device is operating
correctly according to its specification.

Outgas - the act of a residue evaporating into a vacuum from a contaminated
surface that is exposed to a vacuum.

P

pH - a measure of how acidic or basic a solution is. It is the inverse log of the
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hydrogen ion concentration in water. In practical terms, pH 7 is neutral, below 7
is acidic and above 7 is basic or alkaline.

ppb - parts per billion (ug/liter, microgram/liter).
ppm - parts per million (mg/liter, milligram/liter).

Parenteral - Outside the digestive tract. This term refers to intravenous,
subcutaneous and other nonoral modes of administering medications, devices
and therapies.

Polar - the property of a molecule that has a significant electrical dipole moment
which is a direction of charge resulting from a concentration of negatively
charged electrons at one end of the molecule.

PQ - performance qualification. The documentation that a device is performing
properly according to its specification.

R

RAL - residue acceptance limits.

S

Saponifier - a cleaner ingredient that reacts with a poorly soluble natural oil ester,
or resin ester such as rosin to split the ester or resin into a more soluble salt of an
acid (soap). In the case of many compounds this converts a water insoluble oil
or resin into a water soluble soap that in turn acts as an emulsifier to emulsify any
unreacted oil or resin and assist with cleaning. Typical saponifiers are potassium
hydroxide and sodium hydroxide.

Semiaqueous cleaner - a chemical, or blend of chemicals or solvents, used for
cleaning, that relies on a water rinse. Usually, a solvent or blend of water soluble
solvents, these cleaners are used straight, without water, and then followed by a
water rinse, or they may be blended with water during use.
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Sequestering agent - a cleaner ingredient that is a chelating agent (see other
definitions) that reacts with metal ions in a water based cleaner. The
sequestering agent binds with the metal ions tightly, preventing them from
reacting with other chemicals or soils. Sodium polyphosphate is a typical
sequestering agent.

Soap - the salt of an acid. A typical example is the sodium salt of stearic acid
(sodium stearate) formed from sodium hydroxide (a saponifier—see other
definitions) and glycerol tristearate (natural animal fat). Soap is a surfactant (see
other definitions) generally having good emulsifying properties for the oils or fats
from which it was derived by the process of saponification, ie. sodium stearate (a
soap) would be good at emulsifying glycerol tristearate (a natural animal fat).
However, soap can react with calcium or magnesium

ions in “hard” water to form calcium or magnesium salts that are insoluble in
water and precipitate out as soap scum or film. For this reason, soaps are not
very free - rinsing cleaners.

Solubilizing - a cleaning mechanism that involves dissolving a soil into a single
agueous phase that relies on a “like dissolves like” principle. In an aqueous
cleaner the water acts as a polar solvent to help solubilize polar soils. The main
cleaning mechanism of solvent based cleaners is solubilizing or dissolving.

Solvent cleaner - a cleaner, containing one or more organic chemicals, that can
dissolve soils. Typically solvent cleaners contain volatile organic compounds.
Fluorocarbon based freon cleaners are solvent cleaners. The cleaning process
using solvent cleaners lacks a water continuous phase and there is, generally, no
water present in the formulations of solvent cleaners. This is distinguished from
semi - aqueous cleaners that are blends of water and solvents, or solvents that
can be rinsed and dissolved with water.

Solvate - the action of solubilizing (see definition above).
SOP - standard operating procedure.
Surface tension - a force running parallel to a surface and resulting from the

attraction of surface molecules toward those below the surface. This tension
minimizes surface area of solution.
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Substrate - a surface or part that is being acted on, for example being cleaned.

Surface active agent - or surfactant, an ingredient found in most aqueous
cleaners, is a chemical active at solution/surface interface. In the cleaning
context, the surface acting agent lowers the surface (interfacial) tension at
liquid/gas, liquid/liquid, and liquid/solid interfaces. The structure of surface active
agents, used in agueous cleaners, is usually oblong. One end of the molecule is
hydrophobic (“water hating”) and the other, hydrophilic (“water loving”). The
hydrophilic end of the molecule is attracted to and remains stable in water; while
the hydrophobic end is attracted to air, particulate, oil or surface and away from
water where it is less stable. This means that a surface active agent can act as a
wetting agent helping a cleaner wet a surface or penetrate into small cracks and
crevices where it can perform. A surface active agent reacts with a particle as a
dispersant, and can also act as an emulsifier for oil. Surface active agents are
either anionic, nonionic, cationic, or amphoteric (see other definitions).

Surfactant - see surface active agent.

T

Titrate - wet chemistry test used to detect an amount of something by measuring
how much of the unknown reacts with a known reagent to determine how much
of the unknown is present.

TOC - total organic carbon analysis.

U

UV - Vis - ultraviolet or visible spectroscopy.

W

Water Continuous Phase - a water based solution that has water continuously in
contact throughout the solution, the water may be surrounding oil or micelles, but
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it is continuously connected around those pockets, rather than the water being
separated into pockets of water within an oily solution (an oil continuous phase).

Wetting agent - a surfactant (see definition) that lowers the surface tension of
water to allow it to more broadly contact a surface and penetrate into cracks.
Without the presence of a wetting agent in the water, water will bead up on a
given surface, with a wetting agent, the solution will spread out and form a
broader bead.
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APPENDIX V
Application Case Histories

1. Optical Wax

More Heat For Faster Cleaning

An optical lens manufacturer had been using ALCONOX powdered detergent in a
heated ultrasonic bath to remove a wax from lenses during manufacturing.

As production increased, this system was unable to clean fast enough. By increasing
the temperature, adequate cleaning performance and speed were achieved.

Initial Problem Solution
Time 10 min 5 min
Temp 60 C 70T
Agitation ultrasonic ultrasonic
Chemistry 1% ALCONOX 1% ALCONOX
Rinse deionized water deionized water
Dry air air
Problem cleans too slowly cleans adequately
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2. Precision Manufacturing Process Qils

Higher Concentration Increase Bath Life

For many years, a metal valve manufacturer had been using LIQUI - NOX, liquid
detergent, in an immersion tank, to remove process oil from metal valves. The
cleaning solution was made up and depleted in one shift. Over time, production
increased and with it the number valves and quantity of process oil. The manufacturer
observed that the cleaning solution was less effective at the end of the shift. By
increasing the concentration of detergent, he was able to increase the cleaning
capacity of the solution and thereby extend the bath life to meet his needs.

Initial Problem Solution
Time 20 min 20 min
Temp 50C 50C
Agitation soak soak
Chemistry 1% LIQUINOX 1.5% LIQUINOX
Rinse deionized water deionized water
Dry air air
Problem tank did not last bath life
long enough extended
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3. Pharmaceutical Tablet Coating Equipment

Soil Change Can Require Cleaner Change

A pharmaceutical company had been using a typical high alkaline cleaner for manual
cleaning of tablet coating equipment. This worked fine with their standard tablet
coatings. When the company started to make tablets with enteric coatings, they
observed that their standard cleaner could not get their coating equipment even visually
clean. By changing to an acid cleaner, that was effective on the water insoluble
inorganic salts used in the enteric coating, they were able to get their equipment clean

Initial Problem Solution

Time 10 min 10 min

Temp 5 C 5 C

Agitation manual manual

Chemistry 1% High Alkaline 2% CITRANOX

Rinse deionized water deionized water

Dry air air

Problem system could not system cleaned
clean enteric enteric coating on tablet
coating on tablet coating equipment

coating equipment
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4. Architectural Glass Manufacturer Sees Spots
When Setting Up Manufacturing in a Site With Hard Water

Deionized Water Stops Water Spots

An architectural glass manufacturer had one plant where DETOJET cleaner was used
to clean glass prior to coating. The tap water, at this plant, was soft with little dissolved
calcium or magnesium. Sheets of glass were cleaned effectively using a conveyor
spray system with tap water rinsing prior to air knife drying. When a new plant was set
up, water spots were a problem. The local water used at the new plant was hard
containing a great deal of dissolved calcium and magnesium. By switching to a
deionized water rinse at the new plant and by beefing up the air knives, spotting was
eliminated

Initial Problem Solution
Time 10 s/ft 10 s/ft
Temp 55C 55C
Agitation spray spray
Chemistry 1/2% DETOJET 1/2% DETOJET
Rinse hard tap water deionized water
Dry air knife air
Problem water spots no water spots
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5. Waste Treatment Filters

Enzyme Cleaner Cures Biofouled Filters

A small scale in - house waste treatment filtration system was used to remove oils from

a waste stream at a manufacturing plant. Typically, the filter membranes were cleaned

with a high alkaline cleaner at high heat. Eventually, bio - fouling began to occur in the

filter and the resulting proteinaceous soils would crosslink and become tenacious when

exposed to the hot alkaline cleaning solution. As a result, filter flow rates and pressures
did not recover after cleaning. By cleaning the filters with TERG - A - ZYME, an enzyme
cleaner, at moderate temperatures, normal flow rates and pressures were restored

Initial Problem Solution
Time 1 hour 1 hour
Temp 55°C 557C
Agitation circulate circulate
Chemistry high alkaline 1/2% TERGAZYME
Rinse tap water tap water
Dry none needed none needed
Problem fouled filter fouled membranes
membranes cleaned
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6. Wine Tasting Glasses

Eliminating Detergent Fragrance Residues

In his book BORDEAUX, the world renowned wine critic Robert Parker observed “| can’
t begin to tell you how many dinner parties | have attended where the wonderful,

cedary, blackcurrant bouquet of 15 or 20 - year - old Pauillac was flawed by the smell

of dishwater detergents...” In fact, the human nose is very sensitive to fragrances

found in many detergents. A major supplier of wine tasting glasses was able to satisfy

the needs of his discerning clientele by suggesting that they use free - rinsing,

fragrance - free LIQUINOX cleaner instead of the non - free - rinsing, fragrance

containing household detergents they had been using.

Initial Problem Solution
Time 30 sec 30 sec
Temp 50 C 50 C
Agitation manual manual
Chemistry dish detergent 1% LIQUINOX
Rinse tap water tap water
Dry air air
Problem fragrance residues no interfering
on wineglasses fragrance deposit
interfered with wine on glasses
bouquet
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7. Laboratory Pipettes Fail to Deliver

Increase Agitation Improves Cleaning

An analytical laboratory had been using volumetric pipettes to measure Ovolumes of
analytical reagents precisely. When they calibrated their pipettes they found that their
old ones were not as reliable as brand new ones. The problem was traced to

incomplete cleaning. The old cleaning process involved soaking the pipettes in a static

soak bath and then rinsing them in a siphon pipette rinser before air drying. By adding

ALCOTABS tablets to the siphon pipette rinser, the detergent became more highly

concentrated and residues that had been loosened during soaking were easily

removed. After the ALCOTAB had completely dissolved in the siphon rinser, rinse water

continued to flow and rinsing was completed.

Initial Problem Solution
Time 8 hours 8 hours
Temp ambient ambient
Agitation soak soak followed by circulate
Chemistry lab detergent lab detergent plus ALCOTABS
Rinse deionized water deionized water
Dry air air
Problem soaking alone could addition of ALCOTABS

not remove all
reagent residues
in pipettes

works to remove
all reagent residues
in pipettes
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ince their first use in healthcare and laboratory
settings, aqueous critical cleaners—cleaners
which leave no interfering residues—have
found increasing application in a wide range of
industries as an environmentally benign alter-
native to ozone-depleting compounds and haz-
ardous solvents.

This book distills and presents practical infor-
mation covering the history of such cleaners—what
they are, how they work, and how to make best use
of them in cleaning products and components in
electronics, metalworking, precision manufacturing;
pharmaceutical, food-and-beverage, and chemical
processing; and many other industrial applications.

It is written by a medical doctor, Alan Zisman,
and a director of aqueous-cleaner marketing,
Malcolm McLaughlin, who also has academic
training and professional experience in chemistry.
Both are employed by Alconox, Inc., a New York
firm which has been a leading developer and sup-
plier of aqueous cleaners for laboratory, healthcare,
and industrial applications for more than 50 years.
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