S B TOC o TESI 2 & B FEIEFR RN B
M55, ZEfns
UL IE 2 A A BR 2~ w] Sk Hroty, /5 318000

HE BAY: PE 2010 FHiHR GMP R FTAT il 25 Al 75 B A 7= B4 M T i 30E, S AT Lk TOC
(Total Organic Carbon) Z3 A&k H id H TIE Wb i k. Ak W ZAm 2=k, @7
WD BERVE A A IR, T TOC 23 W SR MU Vs B IO FE ity o 25 5R: TOC AT ZAi i 35, 1321
RUUF IR IRl RORS A o S ST (R i IO E IR v AT, 0] SR IR Vi B A A I, TOC Hiodl I
R, TR ARV IRE. £5i8: TOC JEIEH &M T2 B & s i IE. TOC RAET A 1A
DIRYRCE T R R & o= Mt ATl i S AR K7 og s L) T 2

KA SN TOC: WEWIUE: CV: ZANTEE: etk B, WK, M, RauaHtk:
o [ 24 i

TOC (Total Organic Carbon) Analysis Application in Cleaning Validation

of Pharmaceutical Equipments

TAO Xue-jun, LI Wei-ju
(Quality Control Dept., Zhejiang Hisun Pharmaceutical Co., Ltd, Taizhou 318000, China)

Abstract Objective: China new GMP 2010 requires all pharmaceutical manufacturers to do Cleaning
Validation (CV) for production equipments. Total Organic Carbon (TOC) analysis is very suitable as an analytical
method for CV. Methods: For the production equipments of Tobramycin, we established the CV SOP with
combination of rinse and swab sampling methods, and analyzed the CV samples with TOC analyzer. Results: We
got satisfactory linearity, recovery and precision while measuring tobramycin with TOC analyzer. The established
CV SOP is achievable. We measured CV samples and the TOC result represents good reproducibility, which are
lower than allowable residue levels. Conclusion: TOC is a very good analysis method for CV of pharmaceutical
equipments. TOC indicates contamination of all kinds of organics. It guaranteed safety and reliability of CV
procedure.

Key words: Total Organic Carbon; TOC; Cleaning Validation; CV; Tobramycin; Linearity; Recovery; Rinse
Water; Swab; System Suitability; China Pharmacopoeia

W E DA O R AR R GMP,  BI (25 5 AL 7= R RIS (2010 4F421T) ), JFT 201143 H 1
HA AT SR 2 Al b Z0U AR IR AR 7= B 4351 £E GMP S — DU+ =40 “TE VS VAN M &l i
UE, UESEHAE SRR, LU B V5 Y RIAS S5 G o VST IOAIE N 2 258 % e s A B BT FH (v
TRV B TR 7 VAR B DL RAH Y (P EORE [RDfe e . 4k BRI ek ORI SR ke B A8 ¥ ) R U
aph 25, M7 A S5 E IR CFR 21167 HURIE: B 24 Il T A0 305 224 0 IR W) [V 88 P, 0o 8 4% A s L
P BRCE 7 B A e RS AT W BRI R, BRI RE R 2 i e A R WRFEL R
B AR R AT 5 e, T ARIE 2 2L T . 27 [E 5 FDA R 24 i AL B A (R v S U,
LL GMP ks, ZEREIZG AP AE 20 LR IE IR UE A R, BEBEUE ] — AR VS VR T
R B LR AN THSE A 52 OB S T s BRI 20 Ak 7 v 0 Z0 EL AT Rl e R A 8 Bl R A
Ji R SRR I UE o

2 BE A T I I BORE IS AR, FRATTRE TRk i S s E M 45 A i 7 2o s 4 BURE i
WA SEH, REUGKGEAKIE. EaHT )5, BRATRM T TOC 40 ik #HLLAR S HPLC 434k, TOC
THE AT WS SRR S A LA —J7Ti, T SR (L HPLC J7 vk 4 B iy A T @Al 1 H
WA, XIS R, 2R 2y, B BRI AR b g N A ML S D A o AR
H%, ETEEME BF e S E LR, BYEH HPLC T i, I H HPLC J7VEE sk 0 RE b A
TEITE HAM SRR UE S, SREM RN SPATIE o S5 — 71, “UREE (GCO FEAHE RS (HPLC)
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(IR (LOD) JAASEIEER, K JEvkAb MBI Bl 10 mgeL™ S5 LA R (AR &, HRBEEAES . i H TOC
THENEFEA N R, XD SRR o AR A L2y 7 8 i it R oA R L
(W) KU oy, HEH T a R PO Ei, Siatiemill®l. tbsh, TOC JiikRIBE .
Rl B AT LAE ppb 2253 AU )R, AHLE T HPLC B H 43 ik MU ], TOC HFE 2 4—6 43 fiAidy s
AN EREAE T ARAE SO REHE, it i TOC AUIARUE MEA PT 220, BHEIIREA 1AE 3 M & 1 HEASE,
ks, TOC 43#1J7ik, MIX TS0 HPLC J5v:, SIE 4 T i A AU IR 30 E

1 U E5RF

GE Sievers 820 4 A5 ML TOC Z3 A% (GE 3 [FI F HLAUA F] D s REREbRE i (56 [E 25 25 51 25 USP);
1-4 ZRPRbRUES (GEEZ5ZE T4 USP) 5 6M BRI & (GE LEIEH A A 5 15%id it ek il
& (GE EFEEHHAATFD 5 WK G EZNRGARARD » ZAEFEaES ChEEMmY
m A E IR, ik 0340-200002)

2 TBAS
2. 1L ERERIFRIA

fifitA GE Sievers 820 %4 A5 MLk TOC 73 Hr A IPERE, (X2 K H 6M B 7R 15%3k B 1R B ol 1 1 it
A&, 45 GE A F) LRI A BB 8 1 A i S 2R

Mt (P E 2 2010 AREEAT R ZEE PR IRIGE, 5y S AR LAk P b v i GBS R AL g
TIEREE Sy, WIS IIPERE . AF T REREFRVE S (USP, #ib'S LOT H1C223) Hiilik 0.5 mgeL™ HIRERFR
WV, A DA N, IR E L NAl (Rs) o {81 1-4 ZEEEARVES (USP, b5 LOT G1B145)
Pl 0.5 mgeL™ ) 1,4- 28 BEARUESS, 10 REUE N PEMESEAL A WL, IFIE o RAE (Rss) o AN
D FH T 10 F P AR 8 1) 2 R AR AL (Rw)

Rss — Rw

i W30 % R _
Rs — Rw

x100%

M 37 35 650 PR SR TR 3] 85%-1150%.2 1], U755 25 S Bk

25 MY BATIE TOC 73 M AR GEIE VRIS (PR o ARG IAE LE 24 A BT ol 5 (R b v A1 IR
(SOP) , BERFE MG AR, P UK IN R Zu3E A B, SSORE Gk K00 (i RO f P T T Sk .
REG AR AR GG I PEATT 5 20K, Wi Rl Bl B2k . QC #RI TN, Jf 5Pt T REtiE
JUPE B R 5

RAGUETERE A WK 1

®1 TOC ARG EH

Tab 1 System Suitability Data of TOC Analyzer

REREARE VAW S (Lot No. of sucrose standard solution): 040809
1,4-FEFEARERR WAL S (Lot No. of 1,4-benzoquinone standard solution): 040809

. i ,‘//At R ol b
i Rs Rs Ru (res or[?s}:;ffienc R) A
(No.) /mgeL™ /mgeL™ /mgeL™ P o 4 (judge)

0
FrA Bk
1 0.5228 0.5278 0.0271 99.0% N
(pass)
ANy RS
2 0.5236 0.5291 0.0280 98.9% GEES
(pass)

2.2 TOC MEZHmBERREMZ




T2 e g A b R O ZAT R 2L, RO HARE S, %58 TOC Jriknt L mlleR .

TATE R TN CigHNsOg, 7311 467.52, Hrp &k 140ty

(18X 12/467.52) X100% = 46.20%

P22 A1 5 2 AR HE R RSN TR BE (AR HE I T TOC 3 A ASCAST I 25 ¥ BT X R PR Wi A (RuD

FIZAG T ZWE 2 RN, #57 TOC S S ZAF RS R MMELEX R,

TAG TG FARVEV L] FRECZ AT 5 ZhrdE T 18.19 mg, Akt A 880 pg/mg, BIVS2Fr 241 77 2% T i
N 16.01 mg. ¥ET 100 mL /K, fHEIZ A8 ZIKIE N 160 mgeL ™ (ARG KL MIFRE 2 1%, 4
B 8 1% 16 1%, PR BIFERE 100 15, 58— RYIBRUERR, ZAn 5 ZWIE 254 0.84 0.4, 0.2, 0.1 mgsL™s
WE 1 5 MY TOCMH, MIE &R NAR 2. R 218 2 YN ZATR R IIRE, 3 3 51N 3% 46.2%I1 7% ik
YT A R R PR A, B TOC BER{. 55 4 51104 TOC MlEt. K5k 2 e 2 5 2 A%

FARMERR I BCHIR S, 558 4 1) TOC e fE, FFZrt. WK 1.

K2 LAEREEWIN TOC fUE

Tab 2 TOC measurement of tobramycin standard solutions

AIE & Wi 953 , N
. _ . TOC #figfH TOC #ll5E 1 Ru (TOC
%' (Tobramycin preparation .
] (TOC theoretical value) measured value Ru)
(No.) concentration) 1 1
1 / mgeL / mgeL
/ mgeL
1 1.60 0.3724 0.8061
2 0.80 0.2211 0.4786
3 0.40 0.1424 0.3082
4 0.20 0.1023 0.2215
5 0.10 0.0773 0.1673
O 2.0 -
't_l'n
=
g 1.6 - Y =23668X-0.318
2 = R>=0.9993
¥ EA~ 12 -
= &=
= 2 2
£:5%
=5 < 08 4
e o o=
™o g
s = 9
Tom £ A
< £ 3 0.4
PR
;"I 0.0 T T T T T T T T 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
TOC #E{ERu mg.L1
(TOC measured value Ru)

K1 ZATRRIKIZY TOC M EE 4K &

Fig 1 Linearity of tobramycin concentration and TOC measured value

HIE 1R AE . TOC MIME SR, LA s SARUERIKIIR I, A7 AE RUFIZRIESC R, ZeVEMR

FHR? 1L 09993, 1HTF UL FR A B ATEG HEARAER AN, B EAAK . 2 AR Tk

51T TOC. [AJI 2247 8% 2 A vE Sl 1200 9 880 pg/mg, SN R IAT NI K51 1 kst 2k,
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Y =2.3668X - 0.318, x5 X MAHAC sl UMb Y A%, RRZAMRRETENEN, X=0.1344 mg C/L,
IERIARHEA IO I 1S 5 TOC i, SRR T 25 FR K S Z A 55 2 btk it P (A AL2%

¥ EIRAEIM A, RS 5 TOC &, RURbRiE thZe At % nio BINBRE 505, SEhri 2 A0
FFRIRIES TOC W E (M5 A 2k

Y =2.3668X

Y RATERMEHIRE, mgeLt.
X: TOC {5 {, mgCeL™.

2.3 tREEABEIENERER
FAMR AL AR AN, D3R

(1) #E4% 1 5k 500X 500 mm (1P 285675 AR AR -

(2) TEANAR - FANHERI H 400 X 400mm [FIIX 3k, REFH 100mm K4k, JERL 16 £ 100 X 100mm 1) /5 Ht

(3) MCHIRE K 160 mgeL™ (12 A1 % 2 /KW, & AT 4%

(4) K52y 10mL #US B354 FIWELE 400 X 400mm (1) XA .

(5) AR SCBRmE (R R ST A AR I 2 A B i, 40 1ug/100mm?,

(6) HARTHE, B RO FI IR T AR

(7) FHVES I KIEARSS, B UORE  FUR AR, 8 (100 om®) #e— KR RRZE . 74N
BB A I 8 AT, Gl 2 fias, ARECRE B AT AR

1 2

3 4

5 6
7 8

B2 MRS B AR I (0 B O i

Fig 2 Sampling location selection of swabbing the steel plate

B S 730 IEBPR, 4% (A) FonBE i AT A 1) — K, 3 WS 7 o 4 Bl i
B, sy RIGERIRRAE S — 1, 1% (B) PronBdefdl. iz (C) 5 (D) HIFEHRMEE A F
Bl BHEUER)E, BARALA 10 mLES K HalE iR 10 B

VER: NURATRER B E () B, BB AN, HURE D mT M A A 28525 o 0 S A SR n AE A AR R i

IR R B
=

e ca AN
2222 WA

K 3 R T BIBEE I LR B

Fig 3 Swabbing route on each square

(8) WA MIBOGRE b, s EIMAGES H/K 10mL, InZE, Bk, JEHCE 10 208, i .
IR JE KGR RE 10 £5.
I 35 735 B0 TR A ot A S P BV AR A -
1ug/100mm? X (100X 100 mm?) /10 mL/10 %=1 pg/mL=1 mgeL™
(9) ] TOC 43 B A3l 5 375975 56 UE /KA (19 TOC {H



M5 25 WK 30 HHTRCH ) Z A0 B B AR UEE I & AR50 2 1 K R A7 B Z b b A WL I,
FrLl, X HAEH RHIR Y 5 TOC EMZTE AT : Y =2.3668X-0.318, 1A% WV 1) AT 55 I

R 3 MEBESAEEERER R
Tab 3 Recovery of CV with swabbing method

. B W2 AT 57 3R IR L
. TOC J5E fH Ry : Do :
U (Tobramycin concentration of immersion
(TOC measured value) )
(No.) . solution)
/mgeL” N
/mgeL”
1 0.5106 0.8905
2 0.5059 0.8794
3 0.4975 0.8595
4 0.5144 0.8995
5 0.5186 0.9094
6 0.527 0.9293
7 0.5017 0.8694
8 0.5121 0.8940
I
(Average) 0.5110 0.8914
/mgeL?
SD
/ mgeL? 0.0102 0.0241
RSD
/% 1.99 2.70

N3, ATLAEH, B A AT, PR A R IR N 0.8914 mgeLt, HIXSTFELRMY 1 mgeL?,
DR 2y

BRI (%) =0.8914/1 X 100%=289.4%

X PR AR RIS o B TOC 20 MT 751208 15 2 A1 B 3R AR A 2 AT Vi B0 UEAS I

PLETHS, $ZIE TR A/KE) TOC 15, M RIE T 2 A s s b dh P ML IR X R
ZATEFAEM TR S B, (TR 3K TOC {8, JFHARSE. . Sl pral A
HLVS BN TIEE, AT AT .

24 FEWIEPZHBRAFKERETE

FHE 32 [E FDA T 1993 SR A (TS IRUER 25 (Guide to Inspection of Cleaning Validation)) [,
FDA ANVBEE ik i BRAE, BRAEM 8 NV AZAE & B AT SEH S AT SEBRIE T80 oA v it RSO 14
SR BRA AR OesE; @IS I = MdE: 10 ppm, AEWTEHEKCE (il G T IR 1/1000, Bk
TEE AR,

AL FDA IOHEREARHEZ —, 10 ppm, A RIS IIE 77 5k B B BRME, B 10 mg/kg, RoRFE
ey, B2 S R A T AR 10 mg.

FE TR B ARE, 2 T B AT VR SR R R KT S i A L 1) TOC FRAE.

241 #HFEAGEBEFRIEMZHBRAITERBERETE



XEFRATE R IV P I IR G fEEE, RN AR S R R SRR L

(1D BA/REMTEESG, 2 HM A TAT ] WY
(2) MR ZATH 2 AVFAE T —HEBUSR T 10 molkg, i 5E 452 5% F At .

RV 2 AT 5 TR BRI P (T B2 bttt T A0k

H— 7= LR ek B (mg) =10 mg/kg X Nk /MitE (kg)

WV P VAR B PR (mgeL™ =THT— S IO AL VPR & (mg) /HRVEKE (L)

TATRE RN I NEF RN 10 kg, ST FHARGE. S H . MEEE, VBRI &0 200 L, TUIkEE K H 1)
FVEIR A BRAE T R

HI— 7= LR e ik B (mg) =10 mg/kg X 10 kg=100 mg

WIATE. BB RERERDIRVE K RIFIR B FRAY (mgeL™) =100 mg/200 L=0.5 mgeL™

X Rb g, VBRI E 100 L, TUAREE K P ) 1 ik B BRAEV 50 R
I SRR K SOV B RAE (mgeL™) =10 mg/kg X 10 kg /100 L=1 mgeL™

B BRI AR IIERROR, WK 4.

R4 WSKEEHRAE R Z A B R AR B RE

Tab 4 Tobramycin allowable residue limit in CV rinse water

Y 4 MY AATR FOVEIR B BRAE
. (rinse water volume) (allowable residue limit)
(equipment name) 1
/L /mgeL
WG R ARE
(dissolution tank, piping, storage 200 0.5
tank)
100 1
(filter)

242 WREERBFETRIIMNZHBRALITERERETE

MR AT R Rk A AT 32 b, T AU
VR (mgMEH) =10 mg/kg X F b S /MR (kg) X EERI (m? PERAEEmE A (m?)
VPR EEIRME (mgeL™ = AVFRE (mg) MHRAR (L)

SFFRTHLO, SRR . ANBNE, RS S S0 E, MBI 5X5 cm, &K
BIfH ] 10 mL, RHEHART RS54 250 1. 20 m?. MAR SR 1 i o 1 Ao VFk B PR AR T S R

HRTHLNFRBRE (mgeL™) =10 mg/kg X 10 kg X 0.0025 m?/ (25 m?X0.01 L) =1 mgeL™

PR PR PR FE (mgeL™) =10 mg/kg X 10 kg X 0.0025 m%/ (1 m?X0.01L) =25 mgeL™

ANEAAE (mgeL™) =10 mg/kg X 10kg X 0.0025 m*/ (20 m*X0.01 L) =1.25 mgeL™

F BBV ESRIIRIOR, R S,

#5 MEBEHEEERIENZAER ATRERE

Tab 5 Tobramycin allowable residue limit of CV swabbing



R R ke AT AT
peay | PRI i f_mmers.;] FVERR B BRI
> 5]
B4 . (swabbin | (product MMETs! (allowable residue
. (sampling solution -
(equipment name) . g area) contact limit)
location) 2 volume) 1
/m area) /mgeL
) /L
/m
L%‘ =
ER 0.0025 0.01 1
(upper plate)
%ﬁg%m 0.0025 0.01 1
(middle plate)
THER 0.0025 0.01 1
(lower plate)
JRRAATI 5 v 1)
(middle of tank 0.0025 0.01 1
HTHL top) -
(freeze dryer) N
Y 6 4 e )
(middle of tank 0.0025 0.01 1
bottom)
JAEAS A
(lower right 0.0025 0.01 1
corner of tank)
WAL -
corner of tank)
i 0.0025 0.01 25
PR (tank wall) ' '
(plate filling 1
container) R 0.0025 0.01 25
(bottom)
NG Lk A
(stainless steel 0.0025 20 0.01 1.25
(plate corner)
plate)

2.5 XEFEEREEWIEEEE
oA TOC A%, HHTRGE MR . 45 R &4, k% 6.

£ 6 AFFREABERIER TOC MUK REEH ERK:
Tab 6 System suitability test of TOC analyzer before equipment CV

FRAEVAAE 'S (Lot No. of standard solutions) 040809
R E A S (Lot No. of system suitability test solutions) 040809




o []m 7\‘\//)“ R W b
i Rs Rs Ru (res or:s};ﬁfienc R) YUk
(No.) /mgeL? /mgeL? /mgeL? P o0 y (judge)
0

A ER

1 0.5259 0.5368 0.0323 97.8% IR
(pass)

aaNy:: s v

2 0.5298 0.5355 0.0318 98.9% Gk
(pass)

DR 2 AT B 3 S =A™ F B R TR R B o AEREAL AR 7™ 4 S Hai DR P BEA TS O, A 2
A5 2B B AR IR S R R I I W N, IR e A5 Y=2.3668X, THELEL P
I Z A RIR R, JF SR S Vrik B PR BE LA, ISR R e 15 B o IX HURERE il i mT BEA7 AE
RIT AR, BRSO VR ZAi w3, W “EIME BRI " o DAHSRA Rz il 2 e & A

VIRGE SV G

PRI 7. HAEARY], TOC I fELAASUE PRS- U 1) i) SEELE A AR AL, 22 A 30k R R S
T SOVFAR B RAEL, TR BN H 1.

Tab 7 TOC analysis of production equipment CV samples

Kl 13 (measure date)
FEM A% (sample name)

FeS S (sample lot No.)

Mg A (swabbing area)

R AEFFEAEERIEAE K TOC iE

2004.08.10.

TAG W& YEME (tobramycin equipment CV solutions)

040801, 040802 040803

0.0025 m?

R AR A (swab immersion solution volume) 0.01 L

WM Cequipment material )

DATBRRE A EHREERIE (CV after 1st batch of tobramycin production)

AN (stainless steel)

52 A T 93354 I K TOC {8 (TOC value of WFI used): 0.0665 mgeL™

TOC l5E{f Ru X N Z AT FE I
TOC MSEME Ru | F1BRIES KT 5t R VPR B BRAE ERGL AT
Vi Vi IR A (TOC measured (TOC measured (corresponding (allowable LA
(CV sample) value Ru) value Ru corrected tobramycin residue limit) (pass CV
/mgeL? WFI background) concentration) /mgeL? test)
/mgeL? /mgeL!
VIR, B AETEARDLIR
(rinse water of dissolution 0.2473 0.1808 0.4279 0.5 2 (yes)
tank, piping and storage tank)
IR EEM SR
(rinse water of filter) 0-3318 0.2653 0.6279 1 i (yes)
PERL A AR AL BE
(wall of plate filling 0.9952 0.9287 2.1980 25 2 (yes)
container)
FERE AT
(bottom of plate filling 0.9572 0.8907 2.1081 25 2 (yes)
container)
K%ﬁ@ﬂﬁﬁﬁq- 0.3741 0.3076 0.7280 1.3 & (yes)
(corner of stainless steel plate)
LB ER 0.3318 0.2653 0.6279 1 & (yes)

8




(upper plate of freeze dryer)
FRTHUH R Z R
(middle plate of freeze dryer) 03234 02569 06080 ! 2 (yes)
FRTHUT R Z R
(lower plate of freeze dryer) 03403 02738 06480 ! /2 (yes)
R HURAA TSR]
(middle of top of freeze dryer 0.3192 0.2527 0.5981 1 2 (yes)
tank)
T HURAR A P )
(middle of bottom of freeze 0.3487 0.2822 0.6679 1 & (yes)
dryer tank)
HHURAEE T f
(lower right corner of freeze 0.3361 0.2696 0.6381 1 2 (yes)
dryer tank)
VREAUR AL A
Cupper left corner of freeze 0.3276 0.2611 0.6180 1 & (yes)
dryer tank)
RIBES WA FEHRNEERAE (CV after 2nd batch of tobramycin production)
58 FEAE FH 3359 HI K TOC fE (TOC value of WFI used): 0.0633 mgeL™
TOC A Ru o )
" e | TEEOEES | _—
TOC ¥l 5& {E Ru e FVFERMRAGE | IR
EREL AR ARt (TOC measured value fi (corresponding (allowable T A
(CV sample) Ruw) (TOC measured tobramycin residue limit) (pass CV
/mgeL? value Ru corrected concentration) /mgeL? test)
WFI background) 1
1 ImgeL
/mgeL
EARTE. B AT BETR
(rinse water of dissolution 0.2441 0.1808 0.4279 0.5 7z (yes)
tank, piping and storage tank)
OB/ A SV it/
(rinse water of filter) 0.3244 0.2611 0.6180 1 A& (yes)
PER A AR AL BE
(wall of plate filling 0.9624 0.8991 2.1280 25 A& (yes)
container)
LA RIS
(bottom of plate filling 0.9962 0.9329 2.2080 25 & (yes)
container)
A B N
(corner of stainless steel plate) 0.3667 0.3034 0.7181 13 & (yes)
ST EFS R =)
Cupper plate of freeze dryer) 0.316 0.2527 0.5981 1 & (yes)
FRTHUH R Z R o
(middle plate of freeze dryer) 0.3371 0.2738 0.6480 1 #e (yes)
FRTHUT R Z R o
Clower plate of freeze dryer) 0.3244 0.2611 0.6180 1 & (yes)
T HUR AT o 8]
(middle of top of freeze dryer 0.3202 0.2569 0.6080 1 2= (yes)
tank)
T HURAR A P )
(middle of bottom of freeze 0.3286 0.2653 0.6279 1 7z (yes)
dryer tank)
HTHUREAT 0.3455 0.2822 0.6679 1 & (yes)




(lower right corner of freeze

dryer tank)
IR HUR AL L
Cupper left corner of freeze 0.3413 0.2780 0.6580 1 A& (yes)
dryer tank)
ZHBERF={MA EHFEERAL (CV after 3rd batch of tobramycin production)
I 5E A O3 56 7K TOC {8 (TOC value of WFI used): 0.0672 mgeL™
TOC J5EfE Ru XY Al B 3R
TOC MGEME Ru | 1B gt K 15 54l WEE Fevrhk B R AH ERGL SANS
TS RAERE i (TOC measured (TOC measured (corresponding (allowable A%
(CV sample> value Ru) value Ru corrected tobramycin residue limit) (pass CV
/mgeL? WEFI background) concentration) /mgeL? test)
/mgeL™ /mgeL?
WEARGE. R ARTEM DR
(rinse water of dissolution tank, 0.2523 0.1851 0.4381 0.5 A& (yes)
piping and storage tank)
BUIRY):S:30 STl d
(rinse water of filter) 0.3368 0.2696 0.6381 1 & (yes)
PAL AN BE .
(wall of plate filling container) 0.8903 0.8231 1.9481 25 & (yes)
Sl IR
(bottom of plate filling container) 0.941 0.8738 2.0681 25 A& (yes)
NG B FA .
(corner of stainless steel plate) 0.3832 0.3160 0.7479 13 & (yes)
AL E R
(upper plate of freeze dryer) 0.3311 0.2639 0.6246 1 = (yes)
BB E R
(middle plate of freeze dryer) 0.3227 0.2555 0.6047 1 A& (yes)
IRTHLUT BB EAR
(lower plate of freeze dryer) 0.3480 0.2808 0.6646 1 & (yes)
PR T BURE DGR 1 0.3438 0.2766 0.6547 1 7= (yes)
(middle of top of freeze dryer tank) ' ' ' A
SRR b )
(middle of bottom of freeze dryer 0.3269 0.2597 0.6147 1 & (yes)
tank)
PR HURARAT T £
(lower right corner of freeze dryer 0.3396 0.2724 0.6447 1 & (yes)
tank)
PR LR AR 22 1 A
Cupper left corner of freeze dryer 0.3523 0.2851 0.6748 1 = (yes)

tank)

MR T, WA, R IERERAE, X B RGeS B & R B 0E . s
UEAT: ity P 2 A0 2 M IR L, 270 MR TR UE KT B i) SC VAR B R, R W I RCR T 5 25K

3 HFRitE

RSO T O 22 A 3 A B IR e A R A R o BORE 77T, O 7 By 5k AR TP 4 )
B, RATMRAEHEIRTE RAS G BRI BE 2% S, SRITTRDE K% o AN R G HORE 7 30, AR 5[5 FDA
(IR IPREL, ST T 22 A% 3R 1 SR VR ok B R

XA ISR dh R 2 AT R I AT, R T RATHLR TOC Jrik. A R0k 1AL S8 R i uX
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WA R, W FARIREE (10 mgeL™ BURACTIAKRE, 00T R B LR . R R S de =, 3
BTG, R E LW ISR R, 5 I UE KR AL & B AT, — AR T 1 ppm (mgeL ™).

IO UE S P [ 2011 SESHE R 25 i GMP X 24k (SR JATTEENE TRk A B WATHINE
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