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 5 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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20 [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 éryotube 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 fightly seals the cryotube,

25 thereby preventing the problems of contamination, and gas explosion caused by the
invasion of the liquid nitrogen. However, the sealing process is done by an
experienced operator manually, which is time consuming and laborious. Furthermore,
quality of the sealing 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

30 the heating time is too long during the sealing process due to inexperience or neglect
of an operator, the biologic sample in the eryotube 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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hi gh, which is about 40% for one of the inventors of
the present invention. Further, if 30 the heating tine
is too long during the sealing process due to

i nexperience or neglect of an operator, the biologic
sanple in the eryotube nay be destroyed due to the
overheating, or even the cryotube nay be danaged.
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wai ved for nost of the cryotube storage, and thus the
problenms t 0 caused by the mgration of the liquid
nitrogen into the cryotube are not solved. SUMVARY OF
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present invention is to provide a machine for 5
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tube body, a 10 cap threadedly engaging with an open

end of 1obe] Awbetibe eyitablerfet wse inuleipraent invedtion wopprises 4 wbe body, a

re Nt0f Wb gibular
10{(;” %g O%@QF&H} g%rlﬁ%]gnﬂé 2&(‘:105 jen hcﬁ fﬁ@ﬂg&ggo&yh%n&t o8 ular
pr esent ?'ﬁ%ﬁ‘?@ﬁ‘ regeiyed @parh "'fJB‘Fm ﬂ% C‘?’j’é’?’hb

with a filmconstructed _according t the res
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wher ei n,, {tom opposite to the open end of the tube
body is tg e hel d in the hol der while the cap and

th ! ak el Q&&th tube,
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S [0009] a rotation mechanism for driving the holder to rotate around a longitudinal

axis of the cryotube held in the holder; and

20 [0010] a heating mechanism for heating the thermoplastic film whilst the holder is
being rotated, 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 cryotube held in the holder is heated
25 . forapredetermined time by the heating mechanism while the holder is rotating.

[0012] Preferably, the machine of the present invention further comprises a
conveying mechanism for conveying the holder and the rotation mechanism from a
working position to a heating position and from the heating position to the working
position, wherein at the heating position, the cryotube held in the holder locates at .
30 such a position that the thermoplastic film is able to be heated by the heating



being rotated, so that the thernoplastic filmshrinks.
[0011] Preferably, the machine of the present
invention further conprises a control unit for
controlling start of the rotation nechanismand start
of the heating nechanismso that the thernoplastic
filmof the cryotube held in the holder is heated 25
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20 : BRIEF DESCRIPTION OF THE DRAWINGS

. [0017] Fig. 1 is a front elevational view of a machine for sealing 2 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
25 operation.

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

[0021] Fig. 5 is an assembled view of the cryotube shown in Fig. 4.



15 the cryotube, thereby assuring the storage quality
and safe thaw. [0016] O her objects, advantages, and
novel features of the invention will beconme nore
apparent fromthe follow ng detail ed description when
taken in conjunction wth the acconpanyi ng draw ngs.
20 - BRI EF DESCRI PTI ON OF THE DRAW NGS [0017] Fig. 1
is a front elevational view of a nachi ne f or w a
cr yot ubeDESCREPTIONOF THEBRIFERRED K 131

enbodi ment of the present invention. [0018] Fig. 2is
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12. The tubul ar thernoplastic film15 is made from
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cat al Q&W%CF 343958 fixddat tulbuitah of iRrmapina Stame bbdy AP;1Brack 31
'S rc?r(l:v?aln by the conveymg motor 30 to move up and down; a pair of sliding shafts 41
20 fixed at the machine frame body 90 and disposed between 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

25 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

30  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:



the joint of the cap 11 and the tube body 12, which
can be heated to shrink, thereby tightly seal the
joint of the cap 11 and the tube body 12, as shown in
Fig. 5. 15 [0023] Referring to Figs. 1-3, a machine
for sealing a cryotube wwth a filmin accordance with
a preferred enbodi nent of the present invention

i ncludes a nachine frame body 90; a hot w nd bl owi ng

devi i o Ein e EEubOTD Rith ofieipabiyadedly engaged to
?2% a} pr ;:S
R i A e ey e

MOt Oy 3t 90 HDMS holeraf3inAlleWl 2 Heapiasulatioh uwteriel (shawin Bes. 1
41 20 Tixed at the hine fr : [ 6 -
Dot weiBh 2) HEECHB P £ 5 LB o Lo, HHLAR £lopaREad work
conveying notor 30; a platform42 slidabl ' e
§he r{é@%?b)fs’ﬁa@llg @Pﬁgﬂ@?ﬂﬂﬂ tl!é.ﬂf‘zflmaf?owﬁa‘??’?‘ﬁ% ¥°a‘iaq3|°|§ %ﬁggﬁ%d th
32dat1#oid@ﬁ43% ﬁggvﬁﬂdiﬁgqsbﬁﬁbﬂﬁr@hﬁauﬁg)p' wiion Mu@mm ¢ link
end of the r , er . - e£ 43 at
up aﬂﬁ"eﬁl%ﬂ‘dzﬁ%ﬂﬁt}" \Mé’ & FPfggsﬂ% a@%&%%b?’%ﬁ ﬁ‘g h the :
dr i vithgheatingtpositiooioy e picdgermined tioz0atve gk 31 ¢ a

25 rotation notor 44 fixed at the bottom surface_of that the
the Qbesi ey Brkidg Wht homtiem trastbo s teafratate gbe tholdee 4f S0

&y
rotrudi nq f.r WnBishatkn 42;

g it A 11 falsdl B R e QR R T e
bottom of the tube body. of. t ot wind with the
vert i[EGA8} ) strEpgy tg"Penl}f‘it h‘}é/m%ékag}lé EYI%V\%IBI% li)fo hvé&tﬁapr;%ﬁ:z o that
and ttkBpcrdaes ob P03 St for héatingrtiesthenmopiastis fliy i hgt 0 &

ol depe Bmofsi i 18raiBlF shhialddghidchls s jointhabo cap 11 and
| ongitudrnat axi s of the:30Q cryotube 10 are aligned.
Ther dheiubs bodnth(as owadR &i& 3h notor 44 is driven, the
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[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 conirol 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,
25 through starting/stopping the conveying motor 30, the rotation motor 44 and the h?t
“wind blowing device 20 in accordance with the configuration of the control circuit,
the above steps b)-f) are automatically accomplished.

[0032] 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
30 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.



cryotube 10 in the holder 43 nade of a heat insulation
material (as shown in Figs. 1 and 2), wherein the

hol der 43 is at a working position facilitating an
operator to work; 5 [0026] b) starting the conveying
notor 30 to convey the rotation notor 44 and the

hol der 43 fromthe working position to a heating
position through the rack 31, the link |ever 32 and

the Dlais PR e Ad5R! Ay LAlGx0vRhALS BT Ogeniommirating

the h e heating position.for. a
pr edetme fhesexgtubp,hut elgspngﬁ@mafphggqnd{ng@}lyg %%]crygsube when the

st ar t igRQuhd'8 ihMérdéd iAR wakk Bith #4 rdpid thav.at e the hol der 43
so that the 10 thernoplastic film 15 heated in the
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W device 20 to provide hg | :
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t her nQpkaasks can bé madehbthoft depating frah tHeepiris end segpe of thedavention as
t her lasgic film15 rapidly shrinks and tightly
sealgggﬁ@m%ﬁﬁﬁWRGT the cap 11 and the tube body 12
(as shown in Fig. 5); 15 [0029] e) stopping the hot
wi nd bl owi ng device 20 and the rotation notor 44 in
accordance with the predeterm ned tinme, and then
starting the conveying notor 30 to convey the
rotation notor 44 and the holder 43 fromthe heating
position to the working position; and [0030] f)
taking out the cryotrbe sealed with the thernoplastic
filmfromthe holder 20 43. [0031] The above steps
b)-t) can be carried out through a control unit 50
di sposed at a side of the machine franme body 90. The
control unit 50 has a control circuit therein and the
control circuit is electrically connected with the
conveying notor 30, the rotation notor 44 and the hot
wi nd bl owi ng devi ce 20, respectively. Therefore, 25
t hrough starting/stopping the conveying notor 30, the
rotati on notor 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 30 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 device 20. 5 0 [0033] The present

i nvention not only can erﬁ%@iS (glgﬁn%d gui d nitrogen
ube, bu

frommgrating into the cryo t al so prevent
water frommgrating into the cryotube when the
cryotube is immerged in a water bath for rapid thaw
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is: 1. A machine for sealing.a cryotube, w [
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for sealing a.cryotube with.a fi LS loRatudRal axi
nelde froma%%tﬁtfoni"}%ﬁﬁ"% ?ﬁf-gé% &eidg[&rgtgap% eg}opgj hol % the
cryot oftils cryontbve held in the tipddet; @md opposite to the open end

of the tube body is to be held in the holder while |
the cap am@edihgmbdtedism fir hstingthd thérmoplsstio fitn whilst fhe bplder is being

the-hoLﬂ? r; dfa 2ot Btk r}'lrﬁmi smfor driving the
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cryot ube helgd i fdhe 1oLdGrs Ml N eHo GofBEARNGSEnveying
for heatifig hd™89 @?ﬁp%@ 1 ¢ f m whi I'st the hg der i
i 45 beineppanism for conveying the holder and the rotation mechanism from a WOIKIDg
position to a heating position and from the heating position to the working position,
" wherein at the heating position, the cryotube heid 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 1 further comprising a control unit for
20 controlling start of the rotation mechanism and start of the heating mechanism so that
the thermoplastic film of the cryotube held 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 controf unit for

controlling start of the rotation mechanism, start of the heating mechanism and start of

25  the conveying mechanism, 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 held 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

30 the conveying mechanism after the heating is finished.



rotated, so that the thernoplastic filmshrinks. 2.
The machine as clainmed in claim|l further conprising a
conveying 15 nechani sm for conveying the hol der and
the rotation nechanismfroma working position to a
heating position and fromthe heating position to the
wor ki ng position, wherein at the heating position,
the cryotube held in the holder |ocates at such a
position that the thernoplastic filmis able to be

heated by § hf. HSfnk RLIAFRGNARkMM, wireid the hediaHinesbarsn blows hot
clainmed in claim1l furt?fr conprising a control wunit

for 2Undiphea B emyPeiigfi®of the rotati on mechani sm
and start of the heating mechanismso that the

t her nopl ask iAdﬂaFWP%ﬁ“bWI%B ag hejit dASETORL TR RO K1 der
IS @ea&@gmazﬁ arapingdleterm ned tine by the heating
nmechani sm ife the holder is rotating. 4. The machine
as claimed in claim2 further conprising a contro

unit for controlling start of the rotation nechani sm
start of the heating nmechanismand start of 25 the
conveyi ng nechanism so that the hol der and the
rotation nechani smare conveyed from the working
position to the heating position by the conveying
mechani sm the thernoplastic filmof the cryotube
held in the holder is heated for a predeterm ned tine
by the heating mechanismwhile the holder is rotating,
and then the holder and the rotation nmechanism are
conveyed fromthe heating position to the working
position by 30 the conveying mechanismafter the
heating is finished. 7 0 5. The machine as clained in
claim1, wherein the heating nechani sm bl ows hot w nd
to heat the thernoplastic film 6. A machine
substantially as herein described with reference to
the 5 acconpanying drawings. 8 0



