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Cleaning Validation Methodology of Sugar and Electrolyte Infusion
LI Zheng-yan, ZHANG Qing-qing(New Product R & D Center, China Otsuka. Pharmaceutical Co., Ltd., Tianjin
300382, China)

ABSTRACT OBJECTIVE: To establish scientific and effective cleaning validation and detection method, and to guarantee clean-
ing effect in order to avoid cross contamination in process. METHODS: Coupling sugar was chosen as a typical representative of
sugar and electrolyte infusion. The limits of residual total organic carbon (TOC) and chlorine in active component were deter-
mined, and cleaning method and validation test were established. RESULTS: The limits of residual TOC and chlorine were 1 340
pg/L and 0.039 pg/ml (turbidity not be allowed). The detection limit of TOC was 76.58 ug/L, and the quantification limit was
232.07 ug/L. The linear range of response value were 335-2 680 pg/L (r=0.999 8) with an average recovery of 98.31% (RSD=
2.31% , n=3); in the chlorine analysis method, both the specificity and durability were concordant with the standard. After vol-
ume production, results of 3 times of validation tests showed that the amount of TOC in rinse water of sample sites were lower
than 206 pg/L without turbidity. CONCLUSIONS: TOC analysis combined with chlorine identification can reflect the cleaning con-
dition of equipments, suitable for the detection of residual substance after the production of coupling sugar and electrolyte infusion.
The method can be applied for cleaning validation of other sugar and electrolyte infusion, and avoiding onerous steps that
one-for-one detection methods established for various components and the miss of residual detection, reducing the risk of cross con-
tamination and improving the safety of drugs.

KEYWORDS Sugar and electrolyte infusion; Total organic carbon; Chlorine; Cleaning validation; Detection method
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Tab 1 Analysis data of TOC and chlorine in coupling sugar
and electrolyte infusion prescriptions

W EEEAR Mgl UREN ATRE BANBE.yL BER gL

Atk Vi 146 NaCl 58.44 0.886
Ag w081 MgCh+6H:0 203,30 0.178
AN BEE 037 CaCh+2H.0 14701 0.178
TR S 082 CHN:O+3H0  136.08 0.145

AR BoEEE 15 CHOs 152,15 5915

HE BEEE e0 CHAO, 180.16 23979

Rk BEEE 30 CHLO; 180.16 11989

it SEE 00014 ZnSO-THO 28758

BREH AR 208 KHPO, 174.18

B 11044 4,028 1242

3 MEkKkPEFYHRMEASEATFKRERENHE
3.1 EERERALTFHLFREBENITE

3.L.1 10 pg/ml BREEFHFIED, LIER B W B R 10 pg/ml
PERRJE , R —HE 24 % B8 A6 08 v (A3 P 1 0 4 s i 21
T A R EANIS R T 10 pg/ml, B —3H
g/ NVE LR 4 000 L, M K] 42252 i1k 2258 B (mg ) =
10(pg/ml) x4 000(L) =40 000 mg.

3.1.2  HIRIT AR AT LY KPS H VAT R 1/1 000 1
BRI R IR 225k B (MACO, mg) , B

MACO=MSD,xMBS/(1 000xSFxMDD, ) x10° ++++++++- (1)

#H H, MSD, MDD, 4 5| Jy b —3L 7= dh e/ H 657 7 &
(g)  F—H™= ik HIRYF & (g) , 455 L 500 mil LK%
T s MBS S 875 U 9 /Mt (k) , AR B DL 4 000 kg
i1 SF R 2e 4 280, 38 % FH 1 000 313445 10° 4 mg 5 kg fi#054
K. AL MACO /74 000 mg.

LRI, LA 10 pg/ml A7 BR BEAR E , MACO 27 40 000 mg;
PLHIAIF IR 1/1 000 N FREEFRHE, MACO 24 4 000 mg, ik
& A PRI SRR IR BR BA AR R e A B AR, R AR
EHIRYT AR 1/1 000 k5% B 4552 At , R 45 Fei/F () MA-
CO #4000 mg.

3.2 HBEIK AR BB IR AT E
3.2.1  WRPEAK PTG PE A BRI A R AR RE - bRk
TEPE S B A I R B BR (Lo, pg/mD 2 T A

Ld:MACOX(S/ST)/V ....................................... (2)

R, ST (cm?) 5 Sy IR A B AR, AR 56 B
250 000 cm’; VA bk sk FH i (L) o
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3.2.2 WRBEAK P S MLER LSS Ak R e . AR G
(2), 3% T A HRMBEK R EA DI B PR (Lroc, pg/L) :
LToc:Lanc ................................................... (3)
K, e ISR P EA LR 2 (% )
MG (2) 3% T AUk T S SR R B R (Lo, pg/ml) :
Lc1:Ld><i7c1 ...................................................... (4)
3 e ISP P S SR A (%)
WK B BB AEL S Ak PR AR WL 2.
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Tab 2 Allowable residual limit of TOC and chlorine in rinse

water
BRAR §,om’ VL Ly, pg/ml Lioc, pg/L L, pog/ml
TR 23000 1000 3,568 1358 0.040
TARCHER B 16,000 34 7529 2866 0084
AFWRAEES 11000 50 3520 1340 0039

Fh 2% 2 T F A8 B FRAE A T e —F il S B
FLIR R B B AR A 1 340 png/L, R385 7K B A LR e A 0 45
SRR A 459 2R 0 S % B e IG PR R 0.039 pg/ml,
SHAGE AR v SN 2 A0 T AL, MR 0 2010 45 R € Fp ] 24 310 ) 2K 1 1
K SEACP I T AR AES, XS T AR R S R, RS
H B
4 BRENKMBRSENENFEFEEE

o Vi Vi B A% B PR, RIS 77 K H B AT AR S A T 25 SR
G 1 340 pg/L 45 LR B SRR B N YA T 0.039 pg/ml
S AT AR IR IR o
4.1 BEEGEREZRIE

TR 7 B 4RI ki 40 ml, 4L 3 IRE S
W A 1 B, PR E AR 2R A LR (E
411 RGeEMERE . 201048 M E 25 M) e 5 A4k
WFRUE S FHE AL AR R 5 SR 1 SR A BE D AR g
J1 LRI RGeS A . 38 SR T REREAE b 2 S AR L
YIBRIE S, 1, A-XE2RBRAE A AL LR o FE R il 4%
2 B IR TR, 72 A HLERAM S A 23 e | LAZE 58T R
FAJ5 A RE 7 AL AR R e 3 F Y
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Ay SIBGE AR FEREREIR | 1, 4- X R BbR v RO 24T
TR S WA DA . HR G 2010 RGP [ 25 My bR il X
A 253 3,
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Tab 3 Results of system suitability test

HEUEC AR, ng/L R, pgL AR, pgl %
1 562 543 576 103.9
2 573 567 632 1012

FIGERIR, rikF85% ~115% , W FLEA HLIRE:
WAL ZRGEE FIPERT A Bk, B gdE F T A LG
412 TEMFLR. DAL TR SRR E ks
FIVE G 7430, AN 25 SR 76 100 pg/L LA .
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PR . Z5 5L 0 MUKW N {E R 55.4 pg/L, RFF G & IR
2R,
4.1.3 MR RFZLES, BT UL HE IR 0 45 - B ik
FEE VR BN 2 680 pg/L A TEEAR T RO . IBGE bR I, B
A3 0 T 1 5 B R B MR BE R 0(0) L 25% (335 pg/L) L 50% (670
g/L) . 100% (1 340 pg/L) .150% (2 010 pg/L) F1200% (2 680
pg/L) A

W 7 - B4 IO ke S 43 )68 P A ML o AT A
AT o N R TR A St AT LRI S (AL MR, BV LA
TR bR PV 75 R IO 2 VA B R A () L LB BILIIN 22 (A
YABAR () AT [ 5, A5 2 )y B2 0 y=1.010 9x+40.145
(r=0.999 8) . % BH 7 IE W8 A 70 W 35 ik 0 2 Uk 8 Ol 335~
2 680 pg/L B, BT ARSI 2 1B 5 2 ke o ot v AT L B bk
4.1.4 KRS ERBRAE . L4137 F 2k Il ) )5 #L il
BT A v (i 223 A R A g e BR™, 245 SRS PR (DL ) A2
PR (QL) 43511k 76.58 ,232.07 pg/L.
4.1.5  UERGBEZEEEC, FE S TFR O < AR AL Jr FL TR A B H
i 5 SR, 5 T A IR B 49 42.028 myg/ml; B 2 003 5 Tk
IR BSAE N 1 340 pg/L (FEM AR . BURE ST 40 ml 3%
2 3R NG, AR 1 B , T8 5 A3 BRE B A HLARAE
T IR 45 545 518 98.09% (RSD=1.71% ,n=3) .99.6%
(RSD=1.17% ,n=3) , ¥I7E 95% ~ 105 % JE.[Fl N , 7 B 6 3000 45
SRRES B S M T K T 0 S, A A R IR
4.1.6 IRBFEEMERLE, EE AR o B SV T
H1.12.24 h, [P, 25 5L RSD 43 51 4 1.71% .0.90%
(n=3), FRHIARBEFRSMTHE 24 hEaE .
417 MRPEAK EE ETCRAE EE R SRR C ] AR B Ak Ty T
VR P M R T SRR, R SO R T 24 42.028 mg/ml. HiUFE
m SR, A SR R e IO e VAR B A 6.70,13.40,20.10 pg/ml 11
TRA B TR SV TR . B9 B 10 em® ISR AN EL , 43 31 HiL A
AR R AORE SRV IR L ml AR — SRR, AR R TR
MRS 3K . TR VI T 2 )5 , A 10 ml2lifk K
RN R 14T, B PRI A T A MLER AT, T S N A 3
BSCEEATRINT 50 % , B EE I 3 AE F IS5 AL RSD
AKRF 2099, G5RAR o o e S R 5 S 2 T3 4y
W14 99.07% . 99.43% .96.43% ,RSD 43 1 4 1.98% . 2.77%
1.11% (n=3) , B F ik 98.31% (RSD=2.31% ,n=3),
42 SR T iR ZFIIE

TR 7 U 45 R T A0V 50 ml, ISR 5% 5
M ERAR VR 1 ml, WLE R AV, V3 R B () , ATk R B
(),
421 LEMEEE, ki mRE ke L RS R e
ST BB F % O 0 S A T T S S U SRR R i T
Yoo HPRER LA B IR DL 4.2, 27 5 R K I BRI G .
4.2.2 FREMBRAAE o T U B < 3 A A [ o e R R A
FE 3 RGN H B G e v, B R HAG I R DRI 3 3
YO S G AR T P AL iR B FREE AR T 1 pg/ml, S 4R U
E TR ETE0.03 pg/ml A4 o

R it DALY it < R 0 VR 5 AR L A B 3 SR 198 Ak Dy i o)
ST 2490 1.242 mg/ml AR EIFIR ; BUFSR, 43 5 e il 5
SRR 2404 1.2.0.6.,0.06,0.03 pg/ml HIAE

AT AT VA TR 1« FR R TR 5 W A B T R R Ak
e o BEER A AHEE A S R IR A
BREEMAS ISR o
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2T, 45 SR R RN BRAR G I S AL 0 i I L, A
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423 W HEE L, FHTE L 0.03 pg/ml WFE T
T, RS AR ARG 7 A6 5 575 4 L VA RO B 24 h S RS
MELIR NG . RIR 25 TR AL 24 h NZYIOR KR8, Fa
FEPERAT
424 THAPEEEE, WS R0 0.03 ng/ml BIRE S AW, Bl
AR AR A, B SR AR T G, A M. 4R
RPN, YRR AR IR T R AE 1~1.2 ml =2 (628 30 A PR T e A 4
¥~ 6 04 7 B 2 () 28 S, %piaIe B JCE 0
b #HEEFRFERIEER
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Tab 4 Validation results of TOC in rinse water

RIEE IRERAE HiERRE, po/L BENE, pgL  HRER
! THRCREIE 1 340 86.4 At
TRMES A 1340 118 Atk
WAL 1340 123 Atk
WA G 1340 156 A
2 TRRCREE N 1 340 114 At
TRMES A 1340 134 P
WAL 1340 206 Atk
WS 1340 124 A
3 TR 1340 1m At
TRMES A 1340 186 Atk
WAL 1340 1m Atk
W LA 1340 163 o

HRARE <427 TR Jr vk WP K AR 3 W TIE 1 45 SR 34
P, S TUOREA B (PR B RE IS 11 DG IR AE e R i | 3 8 4 A B
HEREAE LA ) AR WARIR NG , B 546 o
6 DH5ITie

TE AT A E R E 6 DA LA HLRR T RS Ak A 4
Tk R RS G Ay R TR PR O R A T T B TE
BARATATH . Hoh, S MRS - & JE M A R R
76.58ug/L , I TR A 590 5% B4 KL , BB 2 1 5 PEE K
TR B R Y 232.07 pe/Ls IR AR M R AT, &1L 4 5
B R R e B A R RS TR R A
SRCE TS RE P S ALY IR bR, RE, R PR R S A
YIS SRS A 0 5 1 BE RS AR e th A I 38 4% A T TS TR O, 3R
FH VR A A LA TR S 2™ 2B 7 Y I B R A RSN
WU T AT DA 21 At b R o o 2 ™ o PR 3 O
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Study on Subjects Protection of Drug Clinical Trials in China
YAN Kang, SHEN Ai-ling (School of Economic and Management, Nanjing University of TCM, Nanjing
210023, China)

ABSTRACT OBJECTIVE: To improve the standardized management of the drug clinical trial subjects and put forward the meth-
ods to protect the subjects. METHODS: The development trend of domestic and foreign drug clinical trials were introduced, and
the problems of the subjects protection of drug clinical trial in China were also introduced. RESULTS & CONCLUSIONS: Drug
clinical trials market shows tremendous potential in China, and foreign drug clinical trials are transferring to our country gradually.
There are abundant subject samples and less clinical trial cost in China. There are many problems in subject protection, such as the
subjects are in a vulnerable position, bear high risk, and are easily misled by the recruitment advertisement, and right and interests
are not guaranteed after dropping out of the trial, etc. It is suggested to establish the rights and interests protection mechanism of
the third party, reasonably measure the venture-benefit ratio of the subjects by using risk management method, strengthen the super-
vision of drug clinical trials subjects recruitment advertisement by ethics committee, and play the role of the researchers protecting
subjects and so on.

KEYWORDS Clinical trials; Subjects; Protection
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