MACHI NE FOR SEALI NG A CRYOTUBE WTH A FILM FIELD OF

- THE | NVENTI ON [0001] The present invention relates to

a machine for sealing a cryotube with a film and
particularly to a machine for sealing a cryotube with
a thernoplastic filmthrough heating the
thernoplastic filmto shrink. BACKGROUND OF THE .
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[0003] A commercially available thermoplastic film which is made from
polyethylene (PE} can be used in for the long term storage at the temperature of the
liquid nitrogen. In use, the translucent tubular PE film is cut in a desired length, is
put on the cryotube and then is heated directly by intense heat flame of a gas gun ora
small torch gun. The PE film shrinks for being heated and tightly seals the cryotube,
thereby preventing the problems of contamination, and gas explosion caused by the
_ invasion of the liquid nitrogen, However, the sealing rprocess is done by an
experienced operator manually, which is time consuming and laborious, Furthermore, |
quality of the sealir_lg process varies and the chance of failure in the sealing process is
high, which is about 40% for one of the inventors of the present invention. Further, if
the heating time is too long during the sealihg process due to inexperience or neglect
of an operator, the biologic sample in the cryotube may be destroyed due to the
overheating, or even the cryotube may be damaged. Therefore, the thermoplastic film

sealing process is waived for most of the cryotube storage,' and thus the problems
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- high, which is about 40% for aone of the inventors of
the present invention. Further, if the heating tine
is too long during the sealing process due to

i nexperience or neglect of an operator, the biologic
sanple in the cryotube nay be destroyed due to the
over heating, or.even the cryotube nay be danaged.
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[0009] a rotation mechanism for driving the holder to rotate around a longitudinﬂ
axis of the cryotube hold in the holder; and

[0010] a heating mechanism for heating the thermoplastic film of the cryotube hold in
. the holder, so that the thermoplastic film shrinks.

{0011] Preferably, the machine of the present invention further comprises a control
unit for controlling start of the rotation mechanism and start of the heating
mechanism so that the thermoplastic film of the cryotilbe hold in the holder is heated
for a predetermined time by the heating mechanism while the holder is rotating.

[0012] Preferably, the machine of the present invention ﬁirfher comprises a
conveying mechanism for éonveying the holder and the rotation mechanism from a
working position to a’ heaﬁng position and from the heating position to the working
position, Wherein_at the heating position, the cryotube hold in the holder locates at
such a position that the thermoplastic film is able to be heated by the heating




1 0011] Preferably, the nmachine of the present

i nvention further conprises a control unit for
controlling start of the rotation nechani smand start
of the heating nechanismso that the thernoplastic
filmof the cryotube hold in the holder is heated for
a predetermned tinme by the heating nmechanismwhile
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 is a front elevational view of a machine for sealing a cryotube with a
film in accordance with a preferred embodiment of the present invention.

[0018] Fig. 2 is a cross-sectional view of Fig, 1 taken along line A-A.

[0019] Fig. 3 is similar to Fig. 2 but showing the machine performing heating
operation.

[0020] Fig. 4 is an exploded view of a cryotube used in the present invention.

[0021] Fig. S is an assembled view of the cryotube shown in F ig. 4.



more apparent fromthe foll owi ng detail ed description
when taken in conjunction wth the acconpanying
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [0017]
Fig. 1 is a front elevational view of a machine for
sealing a cryotube with a filmin accordance with a
preferred enbodi nent of the present invention. [0018]

Fig. 2 DESCRIPTION OF THE PREFERREDN EMBODEVIENTING
line A-A. [0019] Fig. 3 is simlar to Fig. 2 but
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terrperature rogen nd cgln f @eﬂl for
nc
corfii) RFeePg 8 58 5P, ¥ aesehiaF 4o feaieg oFpeRbErTs Arim in
C at adcoglade. witiBpoRrred hﬁbdsdjhaﬂltaif theh@esemyihesition intiutiés al@achine
fr&%«gb&fﬁwa&hc gﬁﬁ%hl%hﬂngtcp &10% 28 g%?:f at ]é t?;},'n(gfrth%?achmeebody 90;
t i gﬁwqﬂey@atmoﬁcne?q firiedtat gte holttemcrﬁphelmadmb frdvee badyeOObadack 31
12, drien DHAUS céxﬁeﬁh@ motor 3039 4Rbve Bﬁfaﬁ& ﬁbx'fv]lg fa.uF 3fWfiding sBafts 41
a ced :ﬂeﬂlef: %ac egl I n% ba(l)d?r r9\6oatnlgl d13posed hetween the hot wind blowing
device 20 and the conveying motor 30; a platform 42 slidably disposed at the pair of
| sliding shafts 41 and having a link lever 32 at the bottom surface thereof to connect
the top end of the rack 31, whereby the platform 42 is movable up and down along
the sliding shafts 41 through the driving of the conveying motor 30 and the rack 31 ; a
rotation motor 44 fixed at the bottom surface of the platform 42 with a rotation shaft
45 thereof protruding from the top surface of the platform 42; and a holder 43 fixed at
the rotation shaft 45. The bottom of the tube body 12 of the cryotube 10 is vertically
hold in the holder 43, while the cap 11 and the thermoplastic film 15 are protruding
from the holder 43. An axis of the rotation shaft 45 and a longitudinal axis of the
cryotube 10 are aligned. Therefore, when the rotation motor 44 is driven, the holder
. 43 and the cryotube 10 hold in the holder rotate around the longitudinal axis of the
cryotube 10.

[0024] Operation steps of the machine for sealing a cryotube with a film of the
present invention are described as follows:




accordance with a preferred enbodi nent of the present

i nvention includes a machine frane body 90; a hot

wi nd bl owi ng device 20 fixed at the top of the machine
.body 90; a conveying notor 30 fixed at the bottom of
t he machine frame body 90; a rack 31 driven by the
cconveying nmotor 30 to nove up and down; a pair of
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present invention are described as follows: 4 [0025]
a) [0039] e stoppie ther hoo twike buos)mg HévidehB0 efp tHeh@tatioh motor 44 in
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and43.he holder 43 fromthe working position to a
heating position through the rack 31, the link

[0031] The above steps b)-f) can be carried out through a control unit 50 disposed at
a side of the machine frame body 90. The control unit 50 has a control circuit therein
and the control circuit is electrically connected with the conveying motor 30, the
rotation motor 44 and the hot wind blowing device 20, respectively. Therefore,
through starting/stopping the conveying motor 30, the rotation motor 44 and the hot
‘wind blowing device 20 in accordance with the configuration of the control circuit,

the above steps b)-f) are automatically accomplished.

f0032] Alternatively, the sealing machine as shown in Figs. 1-3 is devoid of the
conveying motor 30, the rack 31 and the link lever 32. The platform 42 is fixedly
mounted. The hot wind -blowing device 20 is adjusted to locate at such a position that
the thermoplastic film 15 of the cryotube hold in the holder 43 can be heated by the
hot wind blowing device 20. ‘




| ever 32 and the platform 42, and keeping the rotation
nmotor 44 and the holder 43 at the heating position
for a predetermned tine (as shown in Fig. 3); [0027]
c) starting the rotation notor 44 to rotate the hol der
. 43. so that the thernoplastic film 15 heated in the
follow ng step can evenly shrink; [0028] d) starting
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posi #éﬁ%ﬁéghgﬁgé'morking position; and [0030] f)
taki ng out the cryotube sealed with the thernoplastic
filmfromthe holder 43. [0031] The above steps b)-f)
can be carried out through a control unit 50 disposed
at a side of the machine frame body 90. The contro
-unit 50 has a control circuit therein and the contro
circuit is electrically connected with the conveying
notor 30, the rotation notor 44 and the hot w nd

bl ow ng devi ce 20, respectively. Therefore, through
starting/stopping the conveying notor 30, the rotation
not or 44 and the hot w nd bl ow ng device 20 in
accordance with the configuration of the contro
circuit, the above steps b)-f) are automatically
acconpl i shed. [0032] Alternatively, the sealing
machi ne as shown in Figs. 1-3 is devoid of the
conveying notor 30, the rack 31 and the link | ever 32.
The platform42 is fixedly nounted. The hot w nd

bl owi ng device 20 is adjusted to | ocate at such a
position that the thernoplastic film 15 of the
cryotube hold in the holder 43 can be heated by the
hot wi nd bl owi ng devi ce. 20.




5 [0033] The present invention not only can prevent
the liquid nitrogen frommgrating into the cryotube,
but al so prevent water frommgrating into the
cryotube when the cryotube is imrerged in a water
bath for rapid thaw. [0034] Although the present

i nvention has been explained in relation to its
preferred enbodi ment, WhhfidOCldifadd@er st ood that
many ot her possible nodifications and variations can
be made w thout departing fromthe spirit and scope of
the invention as hereinafter clainmed. 6 Wat is

d ai nedy i 8; . ine for,seali a cryvotube with a .
film iy ‘e“uargw‘" ﬁfé’gg%%% 6818’0@8?1%'}%1‘ 2, ‘é{ﬁﬁf%ﬂih gRyube pomprises
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bogMrmaHisia I i i recei ved,at .

{ e i uhefled of HERPLEIRE Lt e G B lpachine for
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hol der adapted to hold the cryotube, wherein a bottom

(ﬁp Ip osi t ze}tldldbrtab?atﬁrle ﬂloﬁlrlﬁfe cir?cftliﬁeb ﬁrhéfdig%tlﬁ:ﬁgl%ﬁ r?ipﬁc;s‘it@ |t(bﬁf open end
old.i e hal de iil.e the cap_and the thernmoplastic
£ e QO G5 bs Biliin el to s o iheraermanlasbs i

f oextelrd auit fgmithehdiddrder to rotate around a | ongitudi nal

axis of the cryotube hold in the holder; and a

heat i Nng; ARAGRAMSTALD i f ¢ bl m. :

of the cryotube hold Fdr%%ﬁ?ﬁgq%eolﬁ%eﬁ ?(?gog& ?%1%?54 %éonglmnamal axis

~ t hefthopyewbe bold id the Béldérnksl. 2. The machine as cl ai ned

in claim1 further conprising a conveying mechanism

for convegiingmedenibalisitiea@izdhd Memidpladiid @ oF 8 hold in

fr awv\prkl n‘gq:‘ osi-tion to a heating position and

& Fethafthy Pigsihikpshaigks. wor ki ng positi on,

wherein at the heating position, the cryotube hold in

t he hol&efhe guashing ast choimdd &n phdmt 1 ofurthethadmprising a conveying
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position to a heating position and from the heating position to the working poéition,

wherein at the heating position, the cryotﬁbe hold in the holder locates at such a position
that the thermoplastic film is able to be heated by the heating mechanism.

3. The machine as claimed in claim I further comprising a control unit for
controlling start of the rotation mechanism and start of the heating mechanism so that
the thermoplastic film of the cryotube hold in the holder is heated for a predetermined
time by the heating mechanism while the holder is rotating. ' |

4. The machine as claimed in claim 2 further comprising a control unit for
controlling start of the rotation mechanism, start of the heating mechanism and start of
the conveying méchanism, so that the holder and the rotation mechanism are conveyed
from the working position to the heating position by the conveying mechanism, the
thermoplastic film of the cryotube hold in the holder is heated for a predetermined time
by the heating mechanism while the holder is rotating, and then the holder and the
rotation mechanism are conveyed from the heating position to the working position by
the conveying mechanism after the heating is finished.




3. The machine as clained in claim|l further

-..conprising a control unit for <controlling start of

the rotation nechanismand start of the heating

mechani smso that the thernoplastic filmof the
cryotube hold in the holder is heated for a
predetermned tinme by the heating nmechanismwhile the
hol der BsTheahachinegs ckimedlie claime hiwlRresthe helkerasof HRaGhaiidhon.
2 further conmprising a control unit for controlling

start of. THEniAindhLE 9191{1&@?1&3% s Héaﬁlég Iﬁlgﬂ"xeagltg%lrﬁows hot

mechani sm and start o e conveyl ng mec
t hawind odhepidheibermaplpstindinr. ot at i on nechani sm are
conveyed fromthe working position to the heating

posi ti of. "ﬂ:}é_rﬁdﬂ:ﬁi_n@ s Meivied @n ETEENRRIHSFin th@ﬁ@atin mechanism blows hot
thenqgglas%@¥ fllnkgt éﬁ§1cryotube hold in %he hol der
i's et thermoplagis Wi ned tine by the heating
mechani smwhile the holder is rotating, and then the
‘hol der and the rotation nechanism are conveyed from
the heating position to the working position by the
conveyi ng nmechani sm after the heating is finished. 7
5. The nachine as clained in claim1, wherein the

hol der is of heat insulation. 6. The machi ne as
claimed in claim1, wherein the heating nmechani sm
blows hot wnd to heat the thernmoplastic film 7. The
machi ne as clained in claim5, wherein the heating

. mechani sm blows hot wnd to heat the thernoplastic
film s



