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Cleaning Validation Studies for Multi-Purpose Facility : Vial Filling Machine
Ho-Joon Yang, Young Ran Kim, Jun Ho Sung, Ma Ro Hwang, Jong Oh Kim, Chul Soon Yong* and Han-Gon Choi'

College of Pharmacy, Yeungnam University, 214-1, Dae-Dong, Gyeongsan 712-749, South Korea
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ABSTRACT - The purpose of this study is to evaluate the efficacy of stipulated cleaning process, and the prohibition of
cross-contamination and microbiological contamination, which inadequate cleaning in multi-production could occur, through
cleaning validation of multi-purpose facility used to produce five biopharmaceutical products as sterile injection. After pro-
duction of five biopharmaceutical products such as hGH, rhGCSEF, rhEPO, rhFSH and rhIFN using vial filling machine, the
cleaning validation such as residual analysis of active ingredients or human serum albumin, measurement of total organic
carbon (TOC), residual analysis of detergent and microbiological contamination were carried out. In the case of rhGH and
rthGCSF clean validations, drug residues were not detected. Furthermore, in the case of thEPO, rhFSH and rhIFN clean val-
idations, human serum albumin residues were not detected. At TOC (total organic carbon) analysis, all clean validations
gave the TOC of about average 137.93%, not more than 150% of acceptance criteria. At sodium analysis for the checking
of residues of cleaning agent, sodium residues were not detected. In sterility test, they showed no microbiological con-
tamination of bacteria and fungi. Thus, this cleaning validation was determined as successful in protection of cross-con-
tamination and induction of safety in multi-purpose facility.

Key words — Clean validation, human serum albumin, total organic carbon, sterility, sodium analysis
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Figure 1-Automated vial filling machine; (1), infeed part; (2), filling part-critical point; (3), stoppering part; (4), outfeed part; (5), operational
panel. Filling part consists of rotary piston pump (A) and tubing-nozzle set (B).

Table 1-Filling unit and filter set of automated vial filling
machine

Tools Maker Remarks

Filling rotary piston pump ~ BAUSCH+STROBE #4487/4#4495

Unit  ing nozze L (Germany) 5 6 ;mm
tubing #1 NALGENE Labware @ 3.2 mm
tubing #2 (USA) 0 4.8 mm
Filter sterilizing liquid filter ~ Sartorius Stedim 0.2
set flex boy (Germany) Disposable
bioprocessing bag
tubing #3 NALGENE Labware © 8.0 mm
tubing #4 (USA) 0 9.6 mm
o dole 7hs4ol 7bg STtk meh] £ Aors
vl S719] A A1 SS9 (filling unit, Figure
DE AXTA dejuold tides Agsisitt. = l A
85 A 2 Base] Re FAds WlE FA

(Table D= ZAE = &5 AEFS A7) Y3l 3719
ZHEY ZYE Sol= FARRFE ARRSl] HE A W
24 890 RS AN Bk o] 0 AR Fu,
AT 9 w2 5 AE WY BEM HE 298 E25
of U FAGFE AR AFst] AHA, oae Y v
B R U9l TRi3 AR Gl 550) WHRekeAe o
3 selgo ey Mgy welEolue SusT.

o oox

il

Al

AlS] HpEH

oH

o

HE % 707

A%k, 2-ZEIE W oMMEYEZLS MerckAHEY )olA
43Rt Human serum albumin 2
solution> Grifols(Z=4|<]) ¥ KantoAHE &)l z}2F 4

sodium standard
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st AlEA1E= Extran® MAO3(phosphate-free 2 chlorine-
free®] alkaline liquid concentrate)(No. 1.07550, MerckA},
=) & ARESIIT

MNHSHE

rhGH, rhGCSF, thEPO, thFSH % rhIFN $Hf 57}4]
AEE Hlold FH7= xgﬂsl ] AA F78E Table 2
9} 7+o] case #1-#52 HEFIIATE vHlolY F37](model:
FFV 2010, BAUSCH+STROBEL, Ilshofen, 5)e] Z4+

2lo] FH (tubing)5-S WA 3027 AEE BLES Ao

AL A A E AlHAE 50 mL 7hE A FE 9
£ 33 ol =T AHsih. FE W8] 70%0 S
Bohs el INE AFHAE FE Ul YaL fHe|
2 AL 303] o} FHom E50] FAAM YHE AH
o5 AFAE B2 R FHO| W, oRE 3024
71Ee] HeAl s "7 ARSI Al FE W87
30%Cl siFsh= drE Aol FEe FHL E50] 7Eol
AR a ERISAN AATR 2027 FH 9N

Table II-Compositions of case #1-#5

Case Product Components

#1 rhGH rhGH API, sodium phosphate dibasic, glycine,
sodium phosphate monobasic

#2 rhGCSF rhGCSF API, d-mannitol, acetic acid, tween 80,
sodium hydroxide

#3 rhEPO  rthEPO API, HSA, sodium chloride, sodium
phosphate monobasic, d-mannitol, sodium
hydroxide

#4 rhFSH  rhFSH APIL HSA, sodium chloride, sodium
phosphate monobasic, d-mannitol, sodium
hydroxide

#5 rhIFN  rhIFN APL HSA, d-mannitol, sodium phosphate

dibasic, phosphoric acid
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£ TOC (total organic carbon)@ A2 o FAEI} MA|
R ol H7HY f71ES A AHE FHAIESE
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(Table 11). 58t Table 119] 7} AT U5 FFe] 4
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Forz FHFE Al&<4 o] human serum albumin®] peak
AE oRE He g IRigo N FAARE T sk A
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Table 1V-2 7} S7g0] gt 51837 (acceptance criteria)
E el 029 case #1-#52] HE Aol AFEE FAL
Lol A ooFEe] FAR(API)
albumin ZHF#o] LOD (limit of detection) ol2je] ZAx}=
HAEEA] ool st} T3k, TOC SAHAHA = AR
A 9 o] ARG tigh TOC A& Blaste] FAME-
T FH7]FEE 500 ppb oldtelut ApA=Sol| Q1% F7ke
A} AlRALAE 7Rt AR A FARESFS] TOC 3|
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AMe UEF 7] LOD ofgfe] a2 AE=A] edofof

Y+ human serum

R | 2
shH, 1497k] vAE AlEor = 7
ofolghc}.

Case #1 2 #2914 rhGH %+ rthGCSF &4 % Aaljz
YU E SHNES] AlH 34 SE3IF B
AE FAL 98l 247100 =gslo] HE ARG FARRSF
= AFst] AH T RS F9Ie A, v &
TEoAME vE a7t A AESEHIJAAT HE MHe
o4+ residual thGH 2 rhGCSF API®] 33+ AEHXA
SUTHHPLC data EAISHA] 9&). wEbA] AlHAE AME-g
MH 34 thGHSF thGCSF AEF A & 257 71s4do]
TR TES FHAAEANN BF AATOEAM
MHE FHol Fade & F AT "BEPIAE case
#3, #4 2 #5o|X= HSA ¥EZoHe AAFo g hz
37t AEHJAT FHF AF oA = HSAY HE M
¢l LOD(0.9766 mg/L) ©l&te] A3E yehlo] = BA=
< HRl o= Hol AlF FAo| fFasihaL At
(HPLC data BA8HA] 22).

HE MHFo] tist AR A, AR $2] TOC FAE H]
3 233 A} case #1S 136.25%, case #2v 145.45%,
case #3< 129.61%, case #4= 138.06%, case #5= 140.28%
2 B S8Rl AR A FARES TOCY] 150% wIRES]
FA7F S 7S WSSt Table 1), #HE Al
AREE 7] AH] FARRS Bk= TOCY 2171 718k
A gt 50% v|REe 2 F7|ekAE AR tislele AH &

o] whgo] AR %

ol %0

i e

Table I1I-Results of TOC AL Fold 4= Art? g3 AFAY UYEE AEsE =
Case Before use After use TOC A A3 BE caseollA 38391 0.15625 mg/L 7]V
(ppb) (ppb) C4) A BREE0] /1Rg NEsilon ARAL A
i’ 190 218 1625 g FAlg4E ol8 W AR FHoIN FoHoR A7]Eo]
"2 132 192 14345 AHEH g7 Fol AR $ES L P AATHAAS
3 152 197 129.61 data (HPLC data EAISHA] 949019 w3, AHTH 948
" 1 18 BRO6 5 uge gel R AR wlE FH 29l @ v
i e 22 028 g% o9 R IS A% AF ARF 14Uz
Table IV-Results of all test
Case
Test Acceptance #1 0 #3 #4 #5
(thGH) (thGCSF) (thEPO) (thESH) (thIFN)
residual API (mg/L) <LOD ND ND - - -
residual HSA (mg/L) <LOD - - ND ND ND
TOC (%) <150% 136.25 145.45 129.61 138.06 140.28
residual detergents (mg/L) <LOD ND ND ND ND ND
sterility ND ND ND ND ND ND

*ND : not detected
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