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Study on influencing factors of moisture measurement of freeze
drying closures for injection vials by customized test design’

XIE Lan—gui, ZHAO Xia™, YIN Guang, SUN Hui-min "

( NMPA Key Laboratory for Quality Research and Evaluation of Pharmaceutical Excipients,
National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To study the influencing factors of the key operation steps for improving the accuracy of
moisture measurement of freeze drying closures for injection vials. Methods: The customized test design was
applied to design the experiment to study the influence of factors. Results: The factors including the process of
cleaning, sterilizing and drying, the cuting rubber closures to segments, the methods for moisture measurement, the
types of rubber closures had significant effect on the measurement results. Conclusion: The customized test design
can be used to screen out the influential factors of moisture measurement efficiently and economically, and it can
be used as a powerful tool to study the influential factors of measuring methods.

Keywords: freeze drying closures for injection vials; moisture ; customized design; safety monitoring; freeze—drying

preparation;; packaging material
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Tab.1 The factors and their levels used for customized experimental design
45 (No. ) K Z 4k (factors ) K1 (level 1) IKF2 (level 2) K 3 (level 3)
1 78 A AR AEAY (no ) P2 A5 RUK B S min, /KPR S K, /
VKB T A 2 FEHEAUKSE 121 CRE 30 min,
( whether to mimic WA ET 60 CT41h, T 110 C
pharmaceutical T4 4 h ( Add water with a volume of 2—fold
companies’operation rubber closure area, and boil for 5 min,
or not ) then wash with cold water for 5 min. Add
water with a volume of 2—fold rubber
closure area, and sterilize at 121 °C for 30
min. Cool down, and dry at 60 °C for 1 h,
then 110 °C for 4 h later )
2 BT BTREIE 2E (whether  ANBYREEZE (no ) oY i %€ E 4 RS20 R 4 mm /B /

to cut rubber closure (cut the rubber closures to a small size of

approx.4 mm )
F 105 CHEFE P 4R R IAE (drying in

an oven at steady temperature 105 C to

to segments or not )

3 IKGFETTEE (methods for T+ 105 CHER
moisture measurements ) HF 4% 2 h ( drying in

15 140 C e 2 o BCH R K 43 2 4
A1 22 A 5E (drying in a cassette
furnace at steady temperature 140 °C to

an oven at steady constant mass )

temperature105 °C drive out water into coulometric titrator

for2h) for moisture determination )
4 AIEIEZE ( different types  BXZE A (rubber Jii %€ B ( rubber closure B ) /
of rubber closures ) closure A )

A il Bt b i B E I3 R fiE , 7 fR
UESEE YR /D RTAR T £ 055 SRR B2 o S5

UHCN 12 W ZAH A T 58 AT R AT s 14 24 ¥k
(KPHFH=0® % 3'204 ) ik, RIS TR 2,

%2 EHRBSTERARRNRER

Tab.2 the customized experimental design and results

g SETAAZY ) PE ( whether 275 5T i 2E ( whether W

to mimic pharmaceutical to cut rubber closures to

I\ A
WS (rubber )

('moisture )/

(No.) companies"operations ) segments or not ) (' methods for moisture measurements ) closure No. ) %

1 75 (no) 7 (no) T4 2 h (drying for 2h) B 0.000 9

2 J& (yes) 75 (no) Falr % £ ( coulometric method with B 0.001 6
cassette furnace )

3 75 (no) 75 (no) T4 F 2 1H H (drying to constant weight ) A 0.005 1

4 2 (yes) 7 (no) T4 H ZH H (drying to constant weight ) B 0.000 5

5 75 (no) JE (yes) T4 2 h (drying for 2 h) B 0.002 3

6 75 (no) 7 (no) KPP ELE (coulometric method with A 0.005
cassetle furnace )

7 J& (yes) 72 (yes) RS (coulometric A 0.004 6
method with cassette furnace )

8 J& (yes) 75 (no) FHEKE 2 h (drying for 2 h) A 0.000 6

9 % (no) & (yes) T4 E 1H T ( drying to constant weight ) A 0.007 3

10 S (yes) S (yes) 25 2 h ( drying for 2h) A 0.002 3

11 72 (yes) 72 (yes) T4 ds d Z H H (drying to constant weight ) B 0.002 4

12 7 (no) JE (yes) R PEAEE (coulometric method with B 0.003 5

cassette furnace )
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Fig. 1 Fitting Diagram of correlation between predicted and
measured values of moisture in the model
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Tab. 3 Fitting parameters of correlation between predicted

and measured values of moisture in the model

WESELER A SHIN
(fitting parameter ) (value of the fitting parameters )
R 0.958 864
JH% R “modified R* ) 0.924 583
PI7rii5 22 (root mean square error ) 0.000 582
Wi 4 {H (average ) 0.003 008
FMEL ( number of observations ) 12

3% 3 v R® FR HARZUN RE B 24 mi AR A R Y
T FRAR S A3 b, RIS [) PR 25 R 11 Ji 67K 43I0 5
ASAL AT YA TR A L], — i R BRI 1, A4
HHPER . i R FNMEIER ) R, —Roid 1,45
RUUABROE R, RIS R (22 (EM/ VR, Y7 R IR
FEI R INER AT, R INIR I B AT X NIRRT, 7 5
Wi 3 YE LA E 2 B, BT 0.000 582 AHXF T 0.003
M5, LR 10% 247, IR SRR

B F A RVELA S A, 0 o K Y S v R
R R E MR R e KA g, PR

ANUE I PR Z S R B 2, 2 P /INT 0.05 B, BT %
PN BBV R . e R Bk 4
R P<0.05, HAT BB NITH 25 IR XK
3P 5 T A, R TT IMEP 2947 (1 00 ) 1 25 2] 1 %
SN AY ZR2 2 S 7 Y K (V270 VR
VKA TR ERAE, BRI ZE R TR R E R fE
R FH A 7K o300 5 125 A5 B9 K 3 B R R AL
B 2 Fofr 2 1Y ) Jig 2E 7K 3t BAT I 2 DX (L3R 4 F
K2).
x4 TEHHEIRITEBUSSTER
Tab.4 The model fitting analysis results of

customized experiment

WENEPE
SR 2 (influencing factors ) (significant P
value ) >|t|
SRR B2 AE (whether to mimic pharmaceutical 0.001 0*
companies’ operations or not ) [ A4 (no ) |
J& 75 BY % B ZE (whether to cut the rubber closures to 0.005 0*
segments or not ) [ By ZE ( yes )]
152 7572 ( methods for moisture measurement ) [ T} 0.000 8*
S 2 h (drying for 2 h ) |
52 7572 ( methods for moisture measurement ) [ T f# 0.013 9%
R H B HE (drying to constant weight ) |
it ZERH S (types of rubber closures ) [ i ZE A (rubber 0.000 5*

closure A ) |

TE Cnote ): * RITIZ P FIPROA GETHF L B FVER R (¢ indicates

that the factor has a statistically significant effect on the results )

2.6 FESMAEARFIZEOE TR T N E M A
I, RS — WS e B 28 A FICZE B iy
Ko Go— MR S5 R AN i SRR Ak B, B 3 i
FERE S, BT R DR S K I E
A B K 230 B N 0.56%, 8 ZE B 1Y 7K 43 & {1l N
0.35%.
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Fig. 2 Prediction of the influence of various factors on moisture by prediction profiler
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Tab. 6 Results of residual moisture in rubber closures

determined by two methods

e L S P
Fig. 4 TGA degradation curve of rubber A Begk 'S (rubber Rk Al it
closure No. ) (R method ) ( companies’own method )
Onset Y=99. 047%

100; Onset X=360. 16 'C 1 0.35 0.10
954 2 0.51 0.10
90+ 3 035 0.10

I ol 4 0.59 0.20
| 80+ ’ '
= 754 5 0.35 0.10
g 704 387, 64°C 6 0.44 0.20
B= 67. 535%
3 65
= 7 0.51 0.20
60+
55 | 8 0.39 0.20
50+ 9 0.45 0.20
43. 51 T T T T T T T T 1 10 0.37 0.20
2. 867 100 200 300 400 500 600 700 800 900 975.5
T/C 11 0.60 0.30
Bl 5 BZE B TGA FEfEH Lk 12 0.52 0.20
Fig. 5 TGA degradation curve of rubber B 13 0.50 0.20
F5 2 FHBIZEN TGA HEEREEIE 14 039 010
Tab.5 TGA Thermal degradation data of Rubber closure A and B 15 0-30 010
. s 16 0.54 0.10
[EFE A [iZE B
i H (item ) ( ' ) ( rubber ( rubber 17 0.42 020
aramel
parameter closure A)  closure B ) 18 0.58 0.20
KB H 1 (weight  onset 25 3 & (onset 30846 / 19 045 0.10
loss step 1) temperature ) /°C 20 0.38 0.20
IS LB (weight loss 97.835 / 21 0.31 0.10
ratio ) /9 2 045 0.10
KE G B 2(weight  Onset 51 IR & (onset  361.34 360.19 23 055 0.20
loss step 2) temperature ) /°C
0ss step emperature 24 061 020
I ) (weight loss 93.183 99.047
. 25 0.42 0.10
ratio ) /%
26 0.35 0.20
K H H By 3(weight  Onset s I (onset 657.69 /
loss step 3 ) temperature )/C 27 0.51 0.10
JHE U] (weight loss 43.804 / 28 0.34 0.20
ratio ) /% 29 0.51 0.20
WK%y Cash content ) % 43.16 46.65 30 0.33 0
hwsHhi i
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