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Cleaning Validation for Medical Device Manufacturing
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Why Get Cleaning Validation Support From Your Cleaner Supplier?
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What Is Cleaning Validation?
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Before:

Blood dried onto
scalpel handles is
difficult to thoroughly
remove.

After:

Soaking in
TERGAZYME,
followed by gentle
cleaning, prepares
surgical instruments
for effective
sterilization and
prolongs instrument
life.

o HHA|G|O| M T 27} validation Specialist
- WagolH HAE 2 &5t 7| &
o MAF Manufacturing
- SOPE #A/dstaL al &S Ay
o ZXIHZ/ma| Quality Assurance/Control
- B W& st Als
e AIX|L|9{% Engineering
- WS SE5ta g dolE & H7t
* 7| &&7H%Y R&D

- 348 A+ (recovery study), A&
W A 28 A-A A 58

Az gl o]d FAgtol] "2l AR
oh22] Al 2AF HE g go]d uiAE E3:(VMP) 9
| Eol| A g
® =.3F Objective
e 173 Background
e 7|4/ A|9F Equipment/reagents
e 9] Responsibilities
® A4} Procedures
o A& 518 7|24 Test Acceptance Limits
« oA FARE 58712
Residue acceptance limits, with rationale
X B Analytical Methods
R E B
Sampling Procedures and Recovery
M2 F7Jd A Cleaning Process Design
gloJe] A Data Analysis
7} Assumption
W7 e /fAe
Change Control/Maintenance
e x5 References

E Ay dold A4+ FDA 5 AAt
Quality System Inspection Technique (QSIT)oll

24|, o]+& “Guide to Inspections of Quality
Systems” (FDA Center for Devices and Radiological
Health [CDRH], August 1999)0l 2713ttt
QSIT+= flollA of2i = o= “oFdA] ™
top—down approach” & Z3l 714 Zxto] A% th3-9
FA A& SHRAIA'R S ZHEokar T2t

O Az A Y 22| A|AE

corrective and preventive action system
@ A 2 A Al

production and process control
@ 7174 E AlA Ao

equipment and facility control
@ 715, TA 2 WA

records, document and change controls
® A}AN 2] material controls
® AT design controls

0]& BFRA| AL Quality System regulations
(21 CFR Part 820)°ll &78F cGMP (current
good manufacturing practice)©ll ukgtofet gt
ISO 9l57]7] &4 71582 1SO 134850l

Z A%k 2 M| A (critical cleaning) 2+ A&
Waldo] st AP FQFELS v gtk

§820.3 Definitions

(p) 734 A (Manufacturing material) o] 2t 234+ A Z 9]
R = gatg ol ARG ALt Aol AFSE B
L 7)d, AW TAF, B AR ALY
o= 3k7] kbt 2 EAAAE o] o) Hol] EX) kA
HARE e ECES L2 Y FAtES gRith
Manufacturing material means any material or substance

used in or used to facilitate the manufacturing process,
a concomitant constituent, or a byproduct constituent

produced during the manufacturing process, which is present

in or on the finished device as a residue or impurity not by
design or intent of the manufacturer.

§820.70 Production and process controls
(IS0 13485:2003 6.3 + 6.4 + 7.1 + 7.5.1 +

7.5.2 + 8.2.3)

(€) 2% AL 747} AZARE HIEA] ] =2 A1 E
Z o] Jd &} (adverse effect) & & 4 At T2 A
O = AT ¢ e BH o] &g AlEo] A= AS

AT & Q= BAE Sk FASHoF Ak

Contamination control. Each manufacturer shall establish
and maintain procedures to prevent contamination of
equipment or product by substances that could reasonably
be expected to have an adverse effect on product quality.

() A4+ 24 (Manufacturing material). #1220l

2 = Zolgt FH o o 4E= MAEAo

A ZA= o] RS A ASHAU == 7]7]19]
A SF= FA A= pEo] o Agteto
A2 9| AL g3} Al Aol Tt WAE S Yshn
sfoofgt gic, o A=) AlA W At

A] #A]3}3] of et

Manufacturing material . Where a manufacturing material
could reasonably be expected to have an adverse effect on
product quality, the manufacturer shall establish and maintain
procedures for the use and removal of such manufacturing
material to ensure that it is removed or limited to an amount
that does not adversely affect the device’s quality. The
removal or reduction of such manufacturing material shall
be documented.
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§820.72 Inspection, measuring, and test
equipment (IS0 13485:2003 7.6)

@ #Al, =4 2 ZAF &) (Control of inspection,
measuring, and test equipment.) Z} A| &A= HEEA]
71AA], AHsA s HAARA] Al W HAE GH|E 23]

SEY ATE WES AL 5o Y=

[¢)
7} AZAE A E 714 O R s, FESa
A7ste] §A 3t AAE St SAI5kn Y-S
5o} Ak, o] A w9 HF, B B Kol
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Control of inspection, measuring, and test equipment. Each
manufacturer shall ensure that all inspection, measuring, and
test equipment, including mechanical, automated, or electronic
inspection and test equipment, is suitable for its intended

aga FDA—E o5 717] 37 w2ro] o] thgt
-7 AES XY enint o]t F79
A 719t < W2 pFMEA (process failure
mode engineering analysis), & &4 A9 73

purposes and is capable of producing valid results. Each
manufacturer shall establish and maintain procedures to ensure
that equipment is routinely calibrated, inspected, checked, and
maintained. The procedures shall include provisions for handling,
preservation, and storage of equipment, so that its accuracy
and fitness for use are maintained. These activities shall be
documented.

§820.75 Process validation
(IS0 13485:2003 6.3 + 6.4 + 7.1 + 7.5.1 +
7.5.2 + 8.2.3)

ARYolg Bt 7He z°°}‘—ﬂ%€%}§-’% it
o]+ DHF (design history file) ] YH-Z AF&E 4
A= AAE Frists A4 whyoltt

Aol A £ AHAZ9) 27E cGMP
oA Q5= AA °‘Eﬂd—} =3 (design inputs
and outputs) ol A 7]1]1& ““U]'O}L]E]- A ZA
Tlof| A 711%}. FheF MHHS (cleamng
verification) & A1El5 }~ AL Oﬂ— — gutdo=
71715 234t 22 vl A (batch) 7F 8= ALt
AAHE 71718 AA = o}~ Ao — Az vtz Al A Ho)

(@) 372 A7t oloj A& L5 EasoA 9% woi} soba Bk,
A3 A5 A Ferhd, BAL xe S70
Z0Qlo g wig|to] x| o] ofqt 5t == MAAZL 747ro] A2 o|HlES Ea)A 5]83
;g_li]‘ﬂ E}E]'%O 51010]: ?_H:]' z'\_o_t_ 3@5%7}7& %Eﬂi 7]7]%)@&?&&%
Hejdlold &5t A3k ey oldS 78 EAMStsto] 7153t S HAEE
2Qlst= Aol ARl YA Y AW 18 a AASITFL QAT 4 9l 91515 (hazard analysis)
W go]dH 81| 5o Y& ETsto] S =3 _/,::‘6‘1)1% 2 9lom, theo] AMS Z3ksto]
Cleaning TAfoll 7153l of gk, A=) of 8 4 gtk
verification is Where the results of a process cannot be fully erified by o o] O EO] 9~q 21 ZFa
subsequent inspection and test, the process shall be validated e 7]7] & 10 CFU(colony forming units) 1]9F 422
documented with a high degree of assurance and approved according to e 77 % 20 BU{endotoxin units) a]et T

established procedures. The validation activities and results,
including the date and signature of the individual(s) approving
the validation and where appropriate the major equipment

cleaning event has validated, shall be documented.
produced a device TIR 30, SECTION 6, TABLE 6: X{A[8 7]|7| LA} E|AE @ = TEST SOILS FOR REUSABLE DEVICES
that is acceptably XX} 80| M 717

clean. AAMITIR12 (Hucker’s) YEHE, A7, BE, 2t=(ard), AR, WItE
odtzl, J:a|E.| OIE[ %JOH

evidence that
an individual

° }J]x]]@l c]g—ld 7]‘—ld =1 Elvloﬂ Oﬂo]: g == 7]

oRe] shetd HRE 48

N

Not specified

S

Alfa and Jackson (2001) ATS-B (2fE{|2|0F, CHEH2! Et4st2 AIZEAl S2Z281)  Flexible colonscope

Anderson and Nwoguh (1991) S&IA|Y2t & ZLiMl Klebsiella aerogenes Enteral feeding tubes

Bar, et al. (2001) Z3i# Mycobacterium tuberculosis Bronchoscope

Chartier, et al. (2001) SRZEE, AT Qlzto| ¢2al Aot QFo| EFMO A ol Microplates
29| d (bovine serum), L|E2l(fibrin), Tween80A|2, =

Donlan, et al. (2001) HHAZ{A AHOL2ARTZ A T2} (b stearothermophilus spores),  Needleless connectors to central
el 28t S 2013 (E. cloacae) venous catheters

Green, et al. (2001) R, SO0IA A (calf serum), Y201, H2tEl, Microplates
2|2 Al (hog mucin), Al2tslz}

Kozarek, et al. (2001) BHal2|A AHOI=ZAZTHYA Z2H(b stearothermophilus spores)  Double-channel sphincterotomes

Merrit, et al. (2000a) Btej|2|of, ERZM|ZE (mammalian cell), 2£2I, Microplates
|

BHHl O=52l(bovine fibrin), 28I | l='§7*|(bovme fibrogen)

Mostafa and Chackett (1976) BrAtA Al BH2| &l Q7 HW 2 0] Surgical instruments

Orzechowski, et al. (2000) B8l 220l (bovine albumin), B4l (mucin), Z|E22(fibrogen) Dental handpieces
ET

Penna and Ferraz (2000) A 1} jodines contrast L{Q| 2+, EDTAS| 2EI SoH Angiographic catheters, spinal
(B. subtilis in radioopaque iodines contrast, bovine bolld W|th EDTA) needles

Pfeifer (1998a, 1998h) ¢e0l sa2281 Ij=2| A (fibrinogen), E&H8I(thrombin) Surgical instruments
Roth, et al. (1999h) SIS Al B 2| = 0F3 2 2501 (macroalbumin) Biopsy forceps, papillotome,

US(%M_& ZCAFH), =573(P. aeruginosa),
27t 2% (heparinized sheep blood), ZZEfR! (protamine)

Dormia basket

Rowan and Anderson (1998)  HFAIR{A M2l A7 (Bacillus cereus) Infant feeding bottles

Schrimm, et al. (1994) SEAY Al H 2|2l 013 22201 (macroalbumin) Tubular instruments

Verjat, et al. (1999) Af2to| zJet=nl 204 Hemolysis glass tubes, surgical steel
blades, ceramic penicylinders

Working group (1995) S L-YROI-CIAE R R FIEI2I0HA| L] O)/4= Endoscopes

(Microorganisms in oleic acid-albumin-dextrose catalase)
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To identify cleaner
residues, you
need to know

the cleaner
formulation. The
cleaner supplier
should be willing
to disclose the
ingredients of their
cleaner under a
non-disclosure
agreement.

ZF714 Q] BlAE+= H| & (nonviable) £Fo]E0]
AAE U= Ag BolF7] s At o]=
TIR12 =% TIR309] Section62] Table6 (30|
F2)A e ES AEFo 2N HAET 4
th 2 59| o|2 = Hucker =& ATS-B L&
E4 T LF 2P AlA 2y HAES &
o| & ProFormance TOSI® (<=7 HIAE E1)E
o]&sto] N ZATE &elsh= Y= ok
(Healthmark Industries, 33671 Doreka, Fraser,

MI 48026. www.hmark.com. F&}: 800.521.62245

=)

MZ{H| ARgoll C 3t wa|jo] 4

Validating the Use of a Cleaner

HAHA LS AZH7] SslHE A2 gHo] BE
HAHA ) ARBS 9 E71EH ol 2 AAT 5 UL
EPAES E Fo7 Ak ole th2 9 WA A

o AHA FRE 83
o F5HE 42 WY A4
o AE A Wy A5

° 258 AT 49

o 252 518 71EX 47

© 43g 7|25

i
L
i
2>
i
=1
Ho

2217 ol B BTol e HEAFE =
71719 £l AL Fot Belslol e Ao

AA4E W4 Yol A 240] eAHYe e BT 2H
e 4 9k,

5 A7 B 7H performance qualificatio, PQ) &

Wadolde] AREA ANHFTHE Boll Aol 274

51&71%A ol = JREO| AARAR = AS

24 3315 Y5t Aolth AIHAE 28 stod

NI 5 £8% FiEg HAsts 4ol M-

Wajold S adslof gt} WA Aol AE2&
121& 3ot dolg & A% 5

A3 4tol] FH|E AFESE] o] Kol ThA] o] Hol AFEFIH

ASE A Ho =2 A& gt

—

MIEH| HE-E &l
Identifying Cleaner Residues

M HA Q] ZFFEo] FURIA] 7] fsiA =

M A Q] 245 Folofdt gt A HA| 5FAts
B E 4 B4 2] ol MAAQ] JES THT &
St} W2 = MSDS (material safety data sheets) &
SA AHA Q] A Eol T HEE DS 4= QT
MAA ZFA A 8 o] Fo] 2] FAHCR JA ==
g0l FUA 2 A HA FFES] vhA (Marker)
22X 7P & BT £ Qe R0l FARJA o #9]
oJsfiof gttt /& uiA7F ERIE Foll=, JHR/E

= s Adgsta Hedelds g 4 At

o Ml
o

RS 2% M4 Y walgo|d
Selecting and Validating a Residue Detection Method
AIZA] 375l Tieh 2143t A& S A5
M= 1A T2l Table 12] 7] %ol ulet Eo]3

& HS01A Y ES AdEste Ao 2 AFR.

TABLE 1: X315t ME{X| TR 2 75 WHol M7
SELECTING THE PROPER CLEANER RESIDUE DETECTION METHOD

E0|H HHH Specific H|E0|™ HHH Non-specific
ZAEHA IHE S &2 =54 =
HARY . HPLC (High-performance liquid chromatography) TOC (Total organic carbon)
UPLC (Ultra performance liquid chromatography) pH levels
GC/MC (Gas chromatography/mass spectroscopy) Conductivity
Tritration
Direc UV spectroscopy
Assay
IC (lon Chromatography)
Mo3% 27| We|efo| DE 220 Cfe Bels 42
=YH E= R3|4F 2RAL H2[C0]d AEHC| H2|E It AHAAL

QUEY
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TABLE 2: Q3 tA At MZT|] MET| HEE Z2E
CLEANER RESIDUE DETECTION METHODS FOR ALCONOX INC. CLEANERS

|:E

Deriv, UV-Vis
HPLCE E3t E E3tH|0|2 HPLC, w,
012 Asig TitrationS TOCE 58 EE Arays 39 Te
AHELA | HPLCE S iz Sehopd f716a S ICE S3t
Az EDTA 2z | AnayS it H EH 2528
i Nonionic 27z
ALCONOX Anionic Surfactant Phosphate Organic HEE | OrganicAdd |  Ppotassium
M| Surfactant EDTA by Deriv, | Direct by Enzyme Carbon by HPLC, UV, | by flame
HICEH by HPLC by HPLC UV-Vis UV/Vis Titration by Assay by TOC Conductivity |  or Assay orlC
ALCONOX () () [ ] [ ] () o
LIQUINOX o o o o o
TERGAZYME o o o o o [ ) ( J
ALCOJET o () (] ()
ALCOTABS () () o () ()
DETOJET ( } ( J o
DETERGENT 8 o
CITRANOX o o o o o o
When performing  LUMINOX hd
- CITRAJET (] ()
a medical
devi I . SOLUJET [ ) ( J ( J
evice cleaning ey pjer o ° o ° °
validation, DETONOX ° ° ° ° °
analytical methods TERGAJET o ) ) °
for detecting
detergent residues FDAE 50|14 # o] Abg-& o A shet], o|87]7] AlY HelgolAg s8ste Ao,
. E5] Ao} 2X| 422 2AVS ) T A s} AHA] ARES AScts BAZ w0l W
must be valldated = ]_E TTE= = il = 1. TS o | '1_ =
TAISHE AFE 271 Slof| A, o] & E0]F] WHES glo] A w]ojof Sttt Thble 2= LA YA A A A 2}
also. ZU3 B (bias) E= B42 - #51E (degragant) - HAE Qo st HEs IHE A% ol
T ofE} B0 2 95} 7Ho] glo], Algaz 28 TS HojRl B=old)
95% 9] Eo|A & Hoj&tta Lt g AE B "ol A FE4] Accuracy,
a2, v S04 WS = AAH AFEHo 3473 Precision, 214143 Linearity, A1&/3
FFebA ol ghej/doleta S E AHolls AR Reproducibility, A1884 Selectivity, E°]4] (E0]4]
4= QlT} H| 504 W E2 AvtHow kA ARl 749) Specificity, 7&$HAl Limit of
SHA (Limit of Quantitation) 7} F&9 019‘ Detection ¥ 254 Limit of Quantitation 12| 3
712219 <50%%! 7% g3 Yot BE IFES EH IRE HEH A=) 5& ot
FHLA6HA A& EaLA; Sk ol AFEE SATHE A, gAY A A= T 7—1* o] N2 A ] Abgof

u}2 Table 24 BAA S ASE &+ AdsUth

TABLE 3: #i2|G|o]/42 2|5l Z!Q 3l Cj|o|E| 8 A DATA ELEMENTS REQUIRED FOR VALIDATION

BMHM M= EM Category Il

Analytical Performance Characteristics | Gategory | | Quantitative | Limit Tests | Category lll | Category IV
X % M Accuracy Yes Yes * * No

X o4 Precision Yes Yes No Yes No

E o] M Specificity Yes Yes Yes * Yes
Z1&S5H4  Detection Limit No No Yes * No
8 Quantitation Limit No Yes No . No

%X M /4 Linearity Yes Yes No * No

H 2| Range Yes Yes * * No

* ME EAEQ| EMo| mj2tA Q78 4 9le
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When conducting
a rinse extraction,
to demonstrate
exhaustive
extraction,
successive rinses
must be studied
to determine how
much water or
solvent is needed
and for how long.

TOC ¥ O-E H| B0l 5L YRty o=
HAETHA 2 AFAVE RS €7 & A vl
7 2-of] AF&3Fch USP <1225> 49 Validation of
Compendial Procedures (F74A 2 B4 H})of| A
LAl Bz Aol A BE] thgst Aol tigh
FIA Hrtoll Axl A A B Ao
wWajoo]l ol ¢t JEE AlFsich o3 HE
ol M, HIAEE ofS3t o] HEstH

)

¢ Category |
25 AFE U AL E ==
SR (REAE 2T 9 2 T EY
ol gt £ 4 A}

Bl e |

e Category Il

FF AoFE Uo HAaNAGE ==

DR (EEAE 239 2 #3389
gegfoll et B4 Hap o] gt Aake
A2 BA (quantitative assays) & A A
A A& ZERTh

® Category i
83l (dissolution), 2F2*& (drug release)

59 4% SHE AR A% B4 A%

® Category IV 73 H2E

Table 32 H|AEY ZAEE5S HojEh

ME HIF gy M
Choosing a Sampling Method

AR 2572 A Foll 717 Eeol $E 4 9tk
BE AR e o] WESS 2E= SYslofof Bt

g7 PE e The & EFITH
o Axol MEY EE SUE 25
° EH AY

HAZE MF Y

Rinse water sampling

PZE AFIHLS FHIH FE AF B MES

A F AL 7gnH] 9] mE EHol| A A

AFE AFE FE22 +PL A ols FHEE
==

]
rlr
i
3
l
fo
e,
=)
I
7
rlo
>,
)
)

<
Al sttt AHdE ME2 A2 (swabbing) 3t
21 AQ1 =7 W3 F5 ol ofF gt

Ag EL ojo|T MEY

Swab or wipe sampling

WFI(water for infection) 2F 22 315=42] &0

A1 Swab T+ WipeE ©]&-5t= TOC o] A42oll=
AoE A5 AAAQ HEH 2 (multi—pass) 7€
o] ZaiA A FHE BES T,

ojw 4 AP HA|5H7] s 7T Lol A
oy XS Foll dojul= S ARE-sfoF g

It &% WiEo] v BES Fehjo] ARl Al
3ll& TOC HF] Y (TOC vial)oll €+ttt TOC EAo&=
ol 7HEe B 12k =7t Y2 (low background) &%
T+ Wipes, & vlo|¥ 52 A&l of g,

5142 A7 43
Constructing Recovery Studies

Feg AFe UT g I o=
FEHoIA AAE AFH ot HHT AEst= WHE Fot=
Zlolth dRbd o g Axto]la:= 51§ 7129 50%, 100%
9 150% 2 A3 o] BAE 4345t
3]148% (percent relcovery) & A& 4 3o, o]E E3f
21474 (linearity) & 8 4 A =
ol AE 2 AFEA(LOD, LOQ)
WA ok o)A e & u, S £A]9 e
AFA Y w427} =l ojof gt} g ne A S
5187102 Y ZHMFE 2T ATA7I=d
AH&EHT) ol & E0l, 23}0] A (spike) 5Ho] EHOIA
100 pge FHF-Eo] Aol FQlaL, o] & A g5l A
(swabbing) 5=+ #% (extracting) oto] £A33F A3t

90 pgel I+ ATHH 90% 7t F4=H Aot}

A2 o] Aol A BE At o] 3| ¢A S

(recovery factor) & 4&5to] 27sljoF & Zlo|th.

o] ool A& 2 WAY 90 pghe A3 90%
34gR 2] AARE 29T WAY 100 pgol2ta
s Asfiof & Aol Thef o] A o] 7]7] AAeb,
AZ8A U] 90 pgol A& o9 F4lof uat

7171 @ 100 pg ol2kar s 4= ot

)

Y it

i O
H
iC)
3
i
1z

HEE HREQ &/ AHAFE HH(EE FH)
of
o

Residue Detected / Per sampled area (or device)
/ % Recovery = Adjusted Detected Residue

Aol ol & 55 A& 34l w2t A g3, et 2.

90 pg Detected / Device / 90% Recovery =
100 pg / Device Detected Residue

IRE 51871EX] 4%

Setting Residue Acceptance Criteria

IR AFY AP 9 750l JFFE S1&7NEA=

RHEA] of@l FEO|E 1 B0 AAATA, =49 4

AE71549 SHolA 49 9571719 FH), 28, 715

Soll FAAQ G nIAE=A] of Foll wheh A7 = ofwt

St} dutd oz ZRES FAAM AFERE AAF, &

A=, 29 olFAl, vl EF-5t(bioburden), AN=EA],
g S AT YA E Sot,

s &71E2 AAAA, 54, T AEY 75 5ol

z3) A A g

i o2
5
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For a new device,
where no history is
available, a study
can be performed
by cleaning

and measuring
the cleanliness

of a series of
predetermined and
justified worst-
case devices
spiked with
different residue
amounts on the
surface.

71&9) 4EA

9l BN REo] B A E7H5
712 ElojEi7} 9}

Ao
o h8s
A9, S §R=A o) AHET 4

al
[e]

=
p

)

583
Ak HET 4+ Yt 279 H5S HolFl sl AEYs}
X

7159 7129 7)7]0lA, o] AREC] B4Fo] 39
EEUAE U5 G2 AF2 48T S5 ok

A olgo] U A5 718 ik AEL

71tol M= Adg sta gHolM Mz OE IFE do

Autol A Aol A E o Aol etz 717E
Odes 1 J2xs TN 7Hesitt =219
A kol et o] A3to] 5| &2 A AT A,
=/ ALt B 54 HolH E o] &5t 3tk
AHE 71719 715742 S84 tlolH & oA A5
= Atk wreF 717] 450l 5187kt ol A,
53518715 2354 dokvhd (dlolel7t 54—
7|9 712 2 /A7 o] 7hs stk AAlstollA),

ol ZFEol et 571X 2 4 3tk

roF =/d HlolEl & ol 87Hs e A2t AHd
el o BAA LI 7154 A TlolE 1 AA9
ol&% 4 Ut

ol ¥ HITHL FTFT HE A2 U=
742 PRl HisiA

BAA L/ dlole”

[¢)

ﬁd
)
rlr
o,
o
2
> N

A2 23 F A 2ol thaiA &, HAIER]
719k SH= (systemic toxicity based limits) %=
23 BAAGE/d - 718 b A

(direct biocompatibility based safety factors)+

=4
=
=

HZ AF+=2 dolE (oral toxicity data) & A&
AAFE AHEoto] St AY = ol &t )
AR tlolH & A AFEotE o2 =

A

rlr rok

et

&

4 oz o e

AAA o Thet AA g HAIA Ed7]9Hske do] g7t
e Ao,

LD50(71710l W2 =& ZH2 2 50%9] AT
3HAHA| 4= (conversion factor) & ©]-83}0]

YA 3]-82 2 (ADI, acceptable daily intake) <
th29] FAloZ ALK 4= Qlrt:

U Fof 5|8
=LD50 (mag/kg) X ®F (kg)/EtrtA|14

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

A& Soi, ofw AHA o A7E4 LD500]
500 mg/kg BT+ 2 4SS B4 587182 71717
shafoll Tl 1= ZEE 717h A5 jRro 2 ol

787t PIAIS (safety factor)= 10,0000] 23kt

Aol ufg SEs} ulET e FA AL
z3otel oF Wt A% 70 kel Aol TRt A4HA
thewt 2k

TABLE 4: QT LtA HIHHIS| S ke FA 451871 Z%| W WHIH T
ACCEPTABLE TOXICITY AND BIOCOMPATIBILITY EXPOSURE CONCENTRATIONS FOR ALCONOX, INC. DETERGENTS

NN g & 5 M= S A A

2t

Detergent Acceptable
Exposure Concentration

Biocompatibility Factor

Results

2|3 A LIQUINOX

7154 Oral Toxicity

LD50 appears >5000 mg/kg

10.0 g/L LIQUINOX

Dermal irritation (Z|EXI24)

LERTY 98

0.1 mg/mL LIQUINOX Dermal sensitization (Z| & R17+4d) melzg e

0.1 mg/mL LIQUINOX Intracutaneous injection (WstxAIE4Y)  ¥Hgel Rfo| gl

0.1 mg/mL LIQUINOX Systematic injection (HAIZALEA) Eoleo|7 x| ool
0.1 mg/mL LIQUINOX Cytotoxicity (MEZ4) 2710 Mgkst

A|E2H CITRAJET

7154 Oral Toxicity

LD50 appears >5000 mg/kg

0.1 mg/mL CITRAJET

Intracutaneous injection (Z| 5t AMSA)

EolHel7t SHHIL L B X2Y

0.1 mg/mL CITRAJET

Cytotoxicity (MEZE4)

27000 Harst

A|E2tA CITRANOX

ZA154 Oral Toxicity

LD50 appears >5000 mg/kg

10.0 g/L CITRANOX

O EXt2AM ol

Dermal irritation (T £ X2/d) 2 els
0.1 mg/mL CITRANOX Dermal sensitization (| g2172+4d) IRE %S
0.1 mg/mL CITRANOX Intracutaneous injection (LIstEAISA)  EURS7I SHHeLC A X234
0.1 mg/mL CITRANOX Systematic injection (HAIZALSA) Eol=o|7t EXHOl
0.1 mg/mL CITRANOX Cytotoxicity (MEZ4) 270 Mgat
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When working
with more toxic
residues on
implantable
devices and
others with
greater exposure
risk, conversion
safety factors
will be higher
and the resulting
acceptance limits
therefore lower.

UASBH/77
=500 mg/kg x 70 kg/10,000
= 3.5 mg/7|¢

ADI/Device
=500 mg/kg x 70 kg/10,000
= 3.5 mg/device

71719] WA 1 sto], 717]9] Ato] =9 mhetA|
71719 BAE e & IRE o &71ES ARl
9 71571 100 FHAEI R E o] S 7FA AL QlThH,
1 715kl thgh FRFESEE 1 FYAE v EY

35 microgram (3.5 mg/device + 100 crf) ©] = ofoF
gt B8 FHo|A £o & Hof HAs|of gtk
(visually clean) 857} B 4Z43g Zlo] & &= QT

o] ool Al 22]= A2 FAo] gle AHANE AHE-5to
o5 7] 7t 5] B2 A AEche AhS Al
StEE AIPH o7 P S 7|Hte R ot T
g9s] =4 "

o|41§ 7179} Zo] Hr} :=Z9|go] 23, T
At AFEC| U B2 7172 AYT W AL
o A, 51§ 2= Yobal Zlolt 13 7
gotoR BE PASEL F28] AAsA

Aol

e AAUH B4 Hole g AS 4 9
A7EA HolH2RE 518712712
AETHE FHARAASE 7179 $5 2 =2AS
A17Foll whek 1000041 100,0007H4] Thekst
2 7| 7YLE BAASE o Fobalth

et

oA BaASol B B A= Yt EIE B 4 Uk

@7] 5/ dlolEl 21 E Uehts W 54 A £
F-d% +F AR E Friotes A

Kramer, H. J., W.A. van den Ham, W. Slob, and

M. N. Pieters. “Conversion Factors Estimating

Indicative Chronic No-Observed-Adverse-Effect

Levels from Short Term Toxicity Data.” Regulatory
Toxicology and Pharmacology 23 (1996):

249-255.

Aok g o5 7]t e ol thet 17 719 IRE 7 AA
Connie, D.L., B.D, Naumann, and L. H. Hecker.

“Setting Health-Based Residue Limits for

Contaminants in Pharmaceuticals and Medical

Devices.” Quality Assurance: Good Practice,

Regulation, and Law 1 no. 3 (1992): 171-180.

T A dlolE7t B3 A S5E00 Tigt
A & =5
Layton, D. B., B. J. Mallon, D. H. Rosenblatt, and
M. J. Small. “Deriving Alowable Daily Intakes

for Systemic Toxicants Lacking Chronic Toxicity 7
Data.” Regulatory Toxicology and Pharmacology

(1987): 96-112.

2 A4S ol g5t Koz WS
2357 SISA B 7S S

HAAQN FHFAALSE AFG S vl B
g ARE 518715X AnE A o

o

HE71EAE BUASE ol 88 S SHNTH
A AARTH A4 54 vlolEl S o] S5

uS AEAoR §Yotd 4 9tk Table 4=
FEYA AHAE AAAGH AN 54 ol
Hojz

AHIE Y 718k 31871 F X (ug/device)
=58 E5 T (kg/mL)

X FEMY EXMH G (mL/cm?)

x 7172 EHHA(cm?)

Biocompatibility Based Acceptance Criteria
(ug/device) =

Acceptable Exposure Concentration (g /mL) x
Lowest Reasonable Volume of Extraction Body Fluid
(mL/sq cm) x Surface Area of Device (sq cm)

9)of AAEA 2f o), Hop2 7 A AT
A7) SIsAIE, 7171004 2B = Ao FRR) 7
He 520 AT &2 7Hgsior Ak ol He ol
220 Bl EASHE AR M1 SES
B0} %] WfRolth. SRR STFAEH  AAEA
2 AzEAol e AAATY 717 4P w,
Vg AL Ag AN 1ol Sk

o T

g

A E50°l, LIQUINOX 2|# Y49 2= AR7ES
A7) feiM g, F U - gstEAbsd - A5

A A2 =0l thet 54 d 5 &4EE 28R ¥

"R

1AE e § 1S A AAAYFoR sHgatAL

T (Table 40 42+=) 0.1 mg/mL LIQUINOXE
Z3}5HA] %= (1 WL drop = 0.05 mLo|E&)

0.05 mL/cm®2] H& AAste= AS 7MY 4= uth

O] A2 100 FLANEINE| 9] 7]7]&= 5 mL2] 24(100 cm®
x 0.05 mL/cm®) & 7H4 9low, 717]9) 0.5mgE
He FJAYA £94(0.1 mg/mL x 5mL)°] A &2
YA fh= gujolth o] & YA AT 7% A=
HHLH 0.5 mg LIQUINOX/100 cm®

= 5pg LIQUINOX/cm?® =+ 5004¢ LIQUINOX/device 7+
=

o4 Aotk
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You can calculate
the theoretical
surface
concentration of
cleaning agent
residue if you
know the TOC
content of the
cleaner.

g o], EFHor 229
ol Al 753 LIQUINOX 59| | ako]
0.1 mL/cm?*Q]
LIQUIOX 75

100 cm?/device x 0.1 mL fluid/cm?
X 0.1 mg LIQUINOX/mL fluid
=1 mg LIQUINOX/device

=

10 ug LIQUINOX/cm? of device

(1 mg/device + 100 cm?/device)
7} =t
SoFstAH, 9|5 717] Yol okl M E FRE
gt 5 &71&& AAstedol AMHRE 4 = ol =
oh2-9] 3714 HHio] Qltt:

L AAAYA 715475 gl AEEA
W 2 TAE Bt 24E AR 220
Ante v A A%

(293 372 A §7Hs stk Ba7iA)
4

2. M3 oHd B A2 AFRH WA =4 24
3. AAA Q] gHeE A A /g TlolE

TOCE ol83 M= 8518715 573
Using Total Organic Carbon to Measure

Residue Acceptance Criteria

TOC(Total organic carbon , 2&7|et4) =
ARt o2 JR7E £F0] 51&71EX ol ATHA
o 15 RIS o] AF&3tE AlFAIe] TOC HEE

I

ol

otk M8 o]24 TH F=E AT 4 Qch
Thek M A IFEZRREE 7|1 & A& TOC7F
E F42AES 7MY, TOC & T8 YEhts
A ol MAA FFE FE AL 4= Sl

WA 120 f7]150] §s B AMESHo] 717]
2HE & IAFEE o] &5to] TOC S < gth
I thg, SHZATE AHE o] HARE AlLlsta,
olel FAlo] FHYI A HE JFFRES AETTH
Table 5+ €392 AZA2] TOC HEE Hoj&ot

o2 ALtAlE &8sto] ojd FH| Q] W0
Guit B2 A TFEo] A AL 4= 3lom,
o]ojl&= Table 591 7]2¥ TOC ZEE o]&3tc}

o

MIEMTF-E(ng/device) =
TOC £%2 (ug TOC/mL) x
7171 & (mL) +

MAHM TOC Y¥(% TOC w/w)

Cleaner Residue (ug/device) =
TOC Reading (ug TOC/mL) x
Device Extraction Volume(mL)
Cleaner TOC Content (% TOC w/w)

ol & £°1, 7171& &3 20 mLY] 2EEEoA
A5 &% TOC #ol 1 ug/mL 24, 95 ng
LIQUINOX/device (1 pg/mL x 20 mL + 0.21) 2]
ZHFEo] AthE AS UEUE Aol ool F714]
RAHE] 18712 A A E AFEsHo, o] TOC
SIS 51871, ol 9 2=
LIQUINOX 9] 3]-&7]% A= 500 pg /device©] 7]
o]t}

22 of@l TOCS| 9ol THe AAREE Uehte

7397} Q7] W&ol LIQUINOX 9] AlA|=e 95 ng/device

Hoh S8 Y2 I Zolnh. 2t AEol ARge

grjo] H|-5ola B4 giio)7] wiiol, 5]&7IE 0l

LA Rl |
LAY EE ofYEAZ ], ol HEE BE TOC7t
LIQUINOXEF-H ugithal 7H4 Rt}

TABLE 5: 3 :fA MIZ{X|2] TOCHE

TOTAL ORGANIC CARBON (TOC) CONTENT OF ALCONOX, INC. CLEANERS

ALCONOX 1% TOC w/w
LIQUINOX 21% TOC w/w
TERGAZYME 1% TOC w/w
ALCOJET 1.5% TOC w/w
ALCOTABS 20% TOC w/w
CITRANOX 17% TOC w/w
CITRAJET 14% TOC w/w
TERGAJET 10.5%  TOC w/w
SOLUJET 6% TOC w/w
DETONOX 14% TOC w/w
KEYLAJET 5.8% TOC (w/w)

YRIAHOZ TOCE LU} Zo] &a5 IR &S

A& stetlel AFE3h

rof ofd thE FFEol AIFA T ¥ Y2 TOC

S| &71EAE 7ML T, o] Feolle RIEA] o5
T 5|84 ol 7P 42 71ES AREsliof fh
LI 7P Y2 5 EAR 35T B ol
BEHA7F A UE JFEERE 710" Aol
7Hg e, AAA 518 71E A0l e S5 Aot

d£E0], LIQUINOX® tt2 Y 7o) TOC 7|1&&
H| 25} AFH :

518 71ZX| Acceptance limits
® ||QUINOX: 500 pg/device
® QOther oil: 600 pg/device

TOC ¥ TOC content
® LIQUINOX: 21% (w/w)

IEFE=21ug TOC/100 pg LIQUINOX
® Other oil: 15% (w/w)

=15 ug TOC/100 ug other oil
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A M2 H| XL (TOC Limits)

Calculated Cleaner Residues (TOC Limits)
e LIQUINOX: 105 ng TOC/device
(500 pg LIQUINOX/device X 21 ug TOC
+ 100 pg LIQUINOX)
® Other oil: 90 ng TOC/device
(600 ng other oil/device X 15 ng TOC
+ 100 pg other oil)

90 pg TOC/device 71521 (600 pg other oil/device?t
EE59HE =3, 500 ug LIQUINOX/device
71EA = S5 Aotk

HAM A U YR 28
Writing Procedures and Training Operators

A% efelol A3t v o], AXpA A e
the ol AHge EFITH

- DERE:

o H] ol 9 mUE 23}
o A= 27

o AEYER Y Ju B2
o A3te] W9

« 35712 A

ot

Az 3pA ol A B XA, A E ol o
AR GE/, AH F s i A
A 5 LA 59 ARl thsl A S g A Asto]

&0 of et

)

23 w0l BTN

Final Validation Report

zZ Wuo]d B iAol = Al 57 A (cleaning
process design)©ll T3l oJ YA ThFEFRE=A]o] Tt
g&o] Z3tr]ojof gttt T FAA M AA (standard
operating procedures, SOPs) T+ ZFAZ|A| A
(work instruction, WI)™ Z1of] 33t §7kA] 59
W8-S A Ao oF i}, =3t Aatg =&517] fI%h
BAA A E Aot tole 24 5= 2%

] ofof gtr}, Mejdo)ldd 37 9] WS Aol

st7] 915k A o)H AA7F 2 gE|ofof 5t o] = £
FP HAEC] HAT ) ZAof a3t &Rl
AR B3 Y& Ao gt JIAE o S
oA ] W7ol WA, ol & Eof AlF o] ulj$
ol Al B+ 4 544E 71l Fof 279
A7 HAYSelH, o] & HE (review) 317] 30

A kAR (constraint) ¥ 714 (assumption) &
WsfioF g} o] A2 ¥ o] A9 g &
L4r 9l == AA0]H (design history) £719]

St R Eol E & Qi Ao = 71gdWA
(emergency changes)©°ll 33t U A E S~ & o] of
Elg=y

O H, 1L
T3t HHAXE A FSfof
Aol d2 F 2%k W7ol WAYsh= & wjujt
RE=A] sfjof ghe}, A gjo]/d 9] =52 M) d
=3} A& A (Validation Master Plan, VMP) ol A]
ThE 31 Qlojof gt o] & ANrE o &2 NHA7F ¥
HolE = 8 FH T A7 E 4 E (Annual Product
Review, APR) Zoll ®gjto]ds Aol tfgt AR =
Slojof gt} 12f3t HEE o]F 9] HE ol dojd
BE AMASHH o] AL 4 H 2P X5 235t
Zigt ¥st= oloj =7k 19 &= A guo] A o]
LQ3VHE AAste 7132 Areth MER AXTEE
AR R HEote B, ALY AHFHE ALt
o] A-T & it} ANEL F74o] o|xe] F3 =}
FA5HA "ol e AaE 7 2 =4] Y5571

Ash A 27-& BUE S| oF 2tk

W, 8 VA B AREA So] ALSEEA
9]
A

=)

M~ ZZxte] o] x|«
Cleaning Supplier Validation Support

A% W2|Elo) o] 2 TE| = cGMPAATol At
FAAANE A7) AoAE, AR E5T
w2jdjold QJeg | Asts Al A A A2 ol
Seg By qejsol B,

AAA A= GAZRE Tolok & RS T
7]-]:}-:

o AHA|] HA 2E 2H7}5A
o A =A|o] T3 A1 %432 A (COA)

o A2 9l A

o HUELE FAIStE 7oA &2 BA

® At FA AoMol Ui H=

* /& =/ HlolE

* Zoll U Aetg& AHst7] At A2 v/ AR
® HHA AF 717 B

o TRE HEYHo Ut HH

o 5| &= HE U Sl4g PR

o IRE AWl Ui Weldold H=

o MM 2gol vzt e

HE At olH:
o|& 717| M Z=oll ArEE £ T8 M 2| uizjgolHd
Application Case History:

Validation of Aqueous Critical Cleaning
Used for Medical Devices Manufacturing

d

=)
e — ot rlo
o Mz o

fo

X

zAIEe] 2 AlH Weltold
Sasta gk

ofe] A=A 71949 Aol A
T3k uprt ol

A oS of me
e &

A Al o R
N, ut =) [>

roh 2 UL

iy 1o rok >

iy l:_ﬂl.l‘ N rlr
N

)
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o 19 BAZNA WY A} Y YBAE
71718 A g ottt QAR Bl A AHESHE
A7 mejElo]asty] SishA AHA| ZZol
g BAH S 2ux ST,

FIU ALY 7|EAAY L 374 AR T
17 g 205, olsk ¥7 Z47ke] o)

s

N

-1 oHE T

42 et AT APENE AT,
S abe] R E AREStel, A EARE A4
o 71g FAHOR HEY 5 Yt PUS
Sh9ian, 1 At 7 whe A ol A e

A = ATt

4 2 ol 1S o Hr
ox o M gl

Walcold ¥ 27t X
Alconox, Inc. Provides Validation Support
and Expertise for Every Product

GIGA AR A 2o FEUE R} Ve
Mul&E 25te 71450l AIRAIE BE st

8)x}o]7] ol 7}7}o] A EEL 2E HEnith
AL, olol W A @A HA (COA)E F3IA
AEWY D FALTAGE F55kn Yot
878 st gl

FAE E45H A1A WA A

£ AHA % AHA ol ThE 2EWE 20|
hssha, AIAA 54 2 A/ ol B Am,
BE/)G 7, ARE A, A2 P Y ARER
g9t 58 EFsHs A% Maje]o]Ho] Ao
AP A Y

%9 M A (critical cleaning) FoF2] A= 7] o2 A
LIy b= 9|8 7]7] ARAFEANA 7HA Y=
A B E Alged 4 Ak =3

FEL 4] Fofol| A AlA "ol W3t AAHE
$PstaAt st BuAL FEAF Y I ES A dsta

ik,

Cleaning Validation for Medical Device Manufacturing | Alconox, Inc. 1



VALCONOX

Critical Cleaning Expertss

30 Glenn Street, Suite 309
White Plains, NY 10603 e USA

©Copyright 2017, Alconox, Inc.

HHE|Gjo]M K| U M2 ME =M atxE

UFLLAON AL

)

+

el 2 R Ao
N,

FUa Ak 70\0] Y= AIZF B9k Ao} AAte] WS
K AIHAE AL o3 eyt

o) 2e 22 A =4 IA12 s AshAs U
27to] wzujo] 4 x| ¢l wi= AlEAl Wl o]d Au| 27}
PR EE I IR

YALEA O] AL 7|2 X2 MH|A : cleaning@alconox.com
QrFLEA F3|of AFH WAL 7|4 XY MH|A : young@samboi kr

8 Mol 2t XiMIgh FEE S ELICE

u] 3 FFUA Bt A Al ZEE Al M Gaie] WEAIQ

ST =

“The Aqueous Cleaning Handbook : Critical Cleaning Guide”+
St=rol 2 MR o] ‘AN e 02 LWL Jh=o GPAE9]
LEAMZE A ui st Syt
=3t st W do)d XY BAE HEFE AlFsta Qs uth
UALA F2|of St 7|&X[ 9 MH|A 1 02-2275-1115

—

Experience ALCONOXI!

dIGA e 7| EA YL MHAE A FS BAL

dgae A 35 P ARAA AR FAA dIGA AH F
7V Hojd MB|AE st oo stey R AAwaglSyTt,
GIGA] HE MEAS 7P Wt esiA ol AlF U
QAgFA o] AFo R 7IeAdde] E7ls Ut

ALELT AR | LA LtA B2|0}

MEZ 3 O 22 155
SSES QU|AH 25 6025
M3t 02-2275-1115

mA 02-2278-1143
young@samboi.kr

E[O]X| : samboi.kr
Hlo|HH&E21 : blog.naver.com/alconoxkorea
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