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Process Improvement of Ampoule Leak Testing

Yi-Ta Hsieh*, Sen-Yu Chen, Chin-Wei Chang,Ming-Chu Tsai, Chin-Hua Houng, Chin-Ping Hung
Food and Drug Administration, Ministry of Health and Welfare, Taiwan.

INTRODUCTION

13 and il
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+ Crystal dissolution uﬁnq purified wluandu-wwluaum using non-tydraulic leak test

Unpredictable cracks and pores unnoticeable by vitual inspection may occur during the washing. drying filling. sealing, and sterilization
process of ampoies mefnwmwummmmmwmunmm Woakage of sohation fram within may
Secur Vi th fe

ampoules. @
L o th [
Thtp-«mdwml nnwﬂmﬂ«om&mdwmu%m mmwu«cnmnmmnmtwwmly-ﬁmmﬂgl
within the ampoubs créated ) Syshem Ampoules with defect will therefare ba pigmented upan
submerging m the solutian. hmdmmnmmmbon Irﬂ)h mdmmwvmﬂhwnwmmm
25 the of the
7,

the inteqrity of th ¥ o exanine the seal integrity of the

i into the defective amber ampaule
ulmlhm?’&-nd therefore be hardly visitée duning Figure 1), 93
ion prios 1o vacuum
Th-mhmdwmmwmammwmwwmhmwﬂnmwm
mammmwrmuumofm g
analysis known a5 the non-hydraufic leak test. During w,.,u.. k i w sioret Bk the
levvel Cid WNDlhmwlM:raﬁmdlmmdmlmmmhm“m

wmm:mmammwmm Mw-mmtnmulmvfmulnmwwhom amposiie
should crack is present due to the relative high pressure, (Figure 2) This research uses ImL ampoules as example and content within is
mwwdwmmummmmmmnmmm mmpmdoapmmnm
upright or inverted position (Figure 3). As a result, the setting aliow testis both
upnght and mvorted position.

espective ampoules
mmw-nwmmlwlor?-ﬂ i
experiment and ampoule number | that crystaks at th
abved '"‘“bm-!hmnhﬂﬂhm]mdmmmmhmq
u;mm« 18 did and this may of tha crack size red
Wlhvwﬂalmt:amnnmwu_,-m y due The p foekud 2o f ing the
ampoul solution froem witt
wm*mlnmm5 &mxs»mmwwmmm ampoutes can be used to
pp by 0.2-0 3cm after crystal dissolution
[3) The dy o e rRamET 7 i : i b |
Furcduction of saluti -.Mcmmn Tyt di it
) N i o
:mwmdammn mmum
« Hydraulic pressurization test
Trshickuute psiic an
otubion within was b for yinte cracks
was therefore undeterminable: fn MW\BM gwpv‘zp,v,mm:wmampmammmm
duning non-ydrauhc test wh mwamwwmm
"”“m Aot A mwmg,. e
measurernent]. Results from non- hyd-u&:lt&lm ety "

» smiber 13 through the dafe i wder the came

mmm«mnwam;mmamwwwmmmwm
(Tabie 2} within the. et s
i e L iriets . iremrra oF it so mwnmﬁ'm:pmdwmilpunﬁidwmr mmmsnmmhmm
v — - Asa mdwmwa&umb‘mm

% Reduced bupestion N L dus 1o s i "
- ‘order o facilitate fiow into the ampoule. Aftor o ', - ‘mmammmmmm
infiuoces of dye i the amgps -....- ian of dye in amp
W cnchucia that in the <etng of high cks, escape of soluti
hmdmmmnmmlnlnmﬂnmmhmmmwm
2, Infhenitial factors of leakage rata in nm -y atic |mw
» Cracks of different surf; rensions.
wwma‘mwmwu-aa e tmnal and i
m.mmmm wmhunmnd‘ st significant & affect the leakag
g
< Bubitia point (furtas tengion of crackek The siluti &l i\l Capiiliny $¢tion and )
i ot pebrirvatieh feads to hugher bubbie p der te flow in and out of crack with ease. In other words. larger
mmmmmmmwwua& 33
n

force is applied anto the ampoule during the pracess
dedorm and thereby aftering the size of the crack.

MATERIALS AND METHODS

1 Materials

Mmuolw-pwlrlmhnw«manb-mlorphwmuwm
Typelgl '
Contaner i3 made of high resistant, borosi mm

Thicknnss of ampoube it 045 £ 0.03 mm

L Apparatus and equipment
taith sk e, gn (b to Figure )
Pressure range: - TE0mmHg -~ 4Kg/em?
Satety valve sotting 4.2 Kgylem?
Ampaues Filing & Sealing Machine: ROTA RIZL/MA
Automatic Inspection Machine 287-1
2 Euperimental

31 satety of ampoule with INtact sealing Integrity :
llmtdmlmmlm-mw 100 ampoules with intact seal integrity. The ampoules were placed in the bk
simulation vessel to examing the sfiect of pressure and time on ampoules with intact integrity. Inftial experimental pressure setting

Ay intact afber 120 minutes.
defective ampoules

lémwanwnw:mwmannwmmlmmem Thi ampoules were divided into 2 dferent groups of
& for tasting and the surface keval of the colution contained within was recardad. Mtholmmmmmnmpodbmx
all the cracks are focated in the upper half of the defectve ampoules. The ampoules we
caution and kept in the vessel for 30 minutes after the internal presture Wanlwoumwmwmummnd
mmmmmmwuwmmm.suw. 7 therefore customized n
accordance with this limitation) Internal precaus wac then reduced 1o - mwwmwmmmmhu
o, The surface bewed of the solutron wathan the ampoules was mexsured agam the test and the test i desned effective when
mmmdnﬂmwmnkm«m

fiod water and wsing non-hydraulic leak test
from the ic leak test for defective ampoules™ were selected. The selected ampoules were
mm-gndmlnw.nﬁmwurﬁdsmw«ﬁwomhdmgrﬂuly diffusian and capillary action effects.
lesdmmanwlummm ;mﬁedumtnmmdmuunfuiwbwsumhvddmw
measured upon femoval The ampoudes were later presaurized under 18kg/cr? for 30 minutes and then depressunced
mnml'iubr1lwuslm”dnon-hydmﬁclukmwwﬂwwmmmlemwmmﬂmw

Hwnulicmatmenm
Sofutmon surface lvel of the aforementioned 5 mmmmﬂwdwmwmmwmmw L
purifiad water in the lak smulation veesel in updgm podnm{ﬁuln 5. The leak simulation vessel was pressurized with & pressune T p—————

oletm-!‘wihowwd red again to the infius amount of pure water into the ampoule L e TN
mwmaumnmwmm SRR

34 Production vabdation with non-hydraulic leak test i O makm, Bt Bt
The process was repeated for 3 ditferent -«-m—nan;m“ d,
The non-hy whe P the amp ) the process of the dys ingress leak

best.
Phase 1. p the ampoules. F i prrosdh o Teak
dwmlmug:qu e Wmmwmummmptu%gm%zmwm 33 :i!lnon Frydrauiic leak test
down in st minutes
g to the results th ngs alicw defective ampales to achieve a
mﬁh%mhmwww—wmmdwwmnnm » TT&“J‘..?«“'W"‘”“‘I‘”‘:‘...‘; nof approsimately 2cm in (i sppromimsily 013 of bokage voRrel. An sutoriadd et devics s
o the datoct Phate 3. Soaces therefire able to identify defe
wvisual check and DM, Cancurrent validation 3 differem? batches (30,000 il durm th shcabl
pnmmnm pmdumaummmmmmmm:rmmammmammmmmmmn
el Lailuires o dhye i prerseent in the ampouhs during the dye mgress leak test,
3.2 Applying the experimental test and its results
The results of the 3 diff ..,msmmwﬂna,wwmm 1o cielectve ampoules| was
noted in all 3 batchas that underwent dys ingrest leak test and ingpaction tobe
an effective means of valdation that can replace the dye ingress leak test used in actual production

CONCLUSION

m:mpmmdmmmmm:mma:c:mammmmm:mmdmmmmmw
amber colonng of the ampoules and this allow quality inspectors to conduct meial vissal screening for defectie products and further
RESULTS WmmhmmmMWluwnm The non-hydraulic beak test is an effective substitute for
wang exsting mﬂ Wlh'ﬂﬁ"'mwm’ﬂ'ﬂl}mmmmﬁ et
2 mmmnmmdmmun mmmmmmmmanmmm dye and cleaning of pul
‘-;“:“"W’:“"“‘“'::““‘““::r‘m"“ the - yedrauiic e et onstengh that o traditional dye ngss leak test
immmmh.nmmmmmwmnl1muwauhuwmmwwmawmdw
for 2 howrs. Mo defect was nated after that the risk of breaking under igh ACknOWlEdgemEﬂt

it bt e e S T e

mmsvalémwwmmmm«dmum dye ingress leak test of n,tw"' has o RS
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