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Description 

The  invention  relates  to  a  method  as  well  as  instruments  and  devices  for  cultivating  tissue  cells. 
Known  cultivating  methods  for  tissue  or  animal  cells  are  flask  cultivation  using  liquid  media;  a  rotary  cell 

5  culture  which  causes  the  cells  to  attach  to  the  inner  wall  of  a  roller  bottle  or  float  them  therein;  another  way 
which  causes  the  cells  to  attach  to  the  surfaces  of  beads  and  cultivate  there;  or  a  further  way  which  causes 
the  cells  to  attach  to  a  hollow  membrane  of  a  half  transparent  semi-permeable  film,  and  supplies  a 
cultivating  liquid  to  a  rear  side  thereof. 

However,  with  respect  to  those  conventional  methods,  when  culture  media  for  the  cells  floating  in  the 
io  roller  bottle  are  exchanged,  the  cells  may  subside  or  precipitate  by  the  centrifugal  operation.  This  operation 

is  not  only  troublesome  but  dangerous  in  pollution.  Further,  the  rotary  cell  culture  for  the  beads  attaching 
ways  are  difficult  in  yielding  the  cells,  and  require  a  thermostatic  chamber  or  an  exclusive  incubator.  In  the 
hollow  membrane  of  the  half  transparent  film,  since  the  cells  attach  thereto,  the  yielding  is  poor,  and  if  the 
cultivation  of  large  amounts  is  required,  the  area  of  the  hollow  fiber  film  should  be  broadened.  In  addition, 

75  an  instrument  is  required  for  circulating  the  cultivating  liquid  and  supplying  it,  and  as  a  whole  the  instrument 
will  be  of  large  scale  and  high  cost. 

FR-A-1  448  148  already  discloses  a  method  and  an  apparatus  for  cultivating  tissue  cells  wherein  the 
cells  to  be  cultivated  are  contained  together  with  a  culture  media  inside  an  inner  container  made  of  a  semi- 
permeable  film  material,  which  is  mounted  within  an  housing  container  filled  with  culture  media  and  gas. 

20  While  the  semi-permeable  film  container  is  permeable  for  the  culture  media  and  gas,  it  is  not  permeable  for 
the  cells.  Also  WO-A-87/00548  discloses  a  similar  apparatus  for  cultivating  tissue  cells,  wherein  the  culture 
media  in  the  outer  container  is  agitated  by  means  of  circulating  pumps  in  order  to  homogenize  the  culture 
media.  Additionally,  the  cells  inside  the  inner,  semi-permeable  film  container  are  kept  in  dispersion  by 
means  of  localized  forces  causing  deformations  of  the  semi-permeable  film,  which  are  generated  mechani- 

25  cally  or  hydraulically. 
It  is  an  object  of  the  invention  to  provide  a  method  for  cultivating  the  tissue  cells  in  an  effective  and 

economical  way  at  high  concentration  or  high  activity. 
It  is  another  object  of  the  invention  to  provide  instruments  and  devices  for  practising  the  cultivating 

method  efficiently  and  economically. 
30  For  cultivating  the  tissue  cells,  they  are  enclosed  within  a  container  of  half  transparent  film  together  with 

culturing  media  and  gas,  and  retains  the  media  and  the  gas  are  retained  outside  of  the  half  transparent  film, 
thereby  to  culture  the  cells  through  the  half  transparent  film  at  high  density  by  the  media  in  the  half 
transparent  film  container  as  well  as  diffusion  phenomina  by  concentration  inclination  of  the  media  outside 
of  said  film.  It  is  preferable  to  culture  the  cells  while  rotating  or  turning  the  container  at  angles  desirable  for 

35  the  cells. 
A  cultivating  instrument  is  provided  with  a  container  of  the  half  transparent  film  for  holding  the  cells  to 

be  cultivated,  and  with  another  container  for  holding  the  cultivating  liquid  and  the  gas  outside  of  said  half 
transparent  film  container,  as  well  as  a  communication  between  the  former  and  latter  containers. 

The  half  transparent  film  may  be  a  cellulose  such  as  re-generated  cellulose  or  cellulose  acetate,  or  a 
40  film  as  polyacrylonitrile,  polymethylmetacrylate,  polysulfone,  polycarbonate,  polyamide,  polyethylene,  poly- 

propylene,  ethylenevinylalchole,  chitin  or  chitosan. 
Pore  sizes  depend  upon  the  sizes  of  the  cells  or  the  cultivating  liquid,  but  they  are  sufficient  for  passing 

the  cultivating  liquid  and  the  gas  and  not  passing  the  cells,  preferably  not  more  than  0.2  u..  If  additives  are 
supplied  other  than  the  cultivating  liquid,  the  pore  sizes  should  be  selected  taking  the  sizes  of  the  additives 

45  into  consideration  (when  the  additives  are  given  within  the  half  transparent  film  container,  the  pore  size 
should  be  selected  not  to  pass  the  additives,  and  when  they  are  given  to  the  cultivating  liquid  outside  of  the 
film,  the  pore  size  is  selected  to  pass  them  but  not  to  pass  useful  products  obtained  from  the  cells). 

Preferably,  a  mesh-like  cover  encircles  the  half  transparent  film  container,  and  the  communication 
mouth  may  be  plural  as  required. 

50  While  cultivating  the  cells  in  said  container,  the  container  is  rotated  or  shaked  to  slowly  agitate  them,  so 
that  the  interior  liquid  and  the  exterior  liquid  effectively  contact  each  other  through  said  film,  and  the  cells 
are  avoided  from  adhereing  to  the  inner  wall  thereof,  and  the  yielding  efficiency  of  the  cells  may  be 
increased.  The  agitator  comprises  a  fixing  plate  for  supporting  the  cultivating  container  and  a  rotating  or 
shaking  mechanism  of  the  fixing  plate.  The  rotation  system  is  not  limited  especially  to  angles,  but  could 

55  obtain  desired  results  at  any  angles  of  30  °  ,  45  °  and  60  °  . 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  outline  of  a  cultivating  container  of  the  present  invention; 
Fig.  2  shows  a  cultivating  container  actually  exemplified; 

5  Fig.  3  shows  another  embodiment  of  a  cultivating  container  of  the  invention,  where  (A)  is  a  dismantled 
one,  and  (B)  is  a  perspective  view  of  a  set-up  one  in  half  cross  section; 
Fig.  4  is  a  perspective  view  of  another  embodiment  of  the  container  to  be  used  in  this  invention; 
Fig.  5  shows  a  further  embodiment  of  the  container,  where  (A)  is  an  outline  thereof,  and  (B)  is  an  outline 
of  a  half  transparent  film  bag; 

io  Fig.  6  is  a  whole  perspective  view  of  a  rotary  cell  cultivating  device  which  will  use  the  container  of  the 
invention; 
Fig.  7  is  a  dismantled  view  showing  a  fixing  means  of  the  container  in  the  device  of  Fig.6; 
Fig.  8  is  an  outline  for  explaining  a  drive  mechanism  of  the  device  of  Fig.6; 
Fig.  9  is  a  side  view  showing  a  bed  for  mounting  the  rotary  cells  cultivating  device; 

is  Fig.  10  is  an  explaining  view  for  actuating  a  shaking  plate  for  cultivating  the  cells  as  shaking  the  container; 
Fig.  11  is  a  side  view  of  Fig.  10; 
Fig.  12  is  a  graph  showing  time  changing  between  a  center  0  and  heights  of  A,  B,  C,  D. 
Fig.  13  is  an  outline  of  the  shaking  device  for  moving  the  shaking  plate  at  periods  of  Fig.  12; 
Figs.  14  to  17  are  outlines  for  explaining  actuations  of  the  shaking  plate  in  accordance  with  the  periods  of 

20  Fig.  12; 
Figs.  18  to  21  are  outlines  actuating  changes  of  the  shaking  device  in  response  to  movements  of  the 
shaking  plate  of  Figs.  14  to  17,  where  (A)  is  a  rear  side  view  of  Fig.  13  and  (B)  is  a  right  side  view  of  (A); 
Fig.22  is  an  outline  of  the  shaking  device  for  actuating  the  cultivating  container  at  anotehr  period; 
Fig.23  is  a  right  side  view  of  Fig.22; 

25  Fig.24  is  s  graph  showing  time  changing  between  a  center  0  and  heights  of  A,  B,  C,  D  of  the  shaking 
plate  actuated  by  the  device  of  Figs.22  and  23; 
Fig.25  is  an  outline  showing  cultivation  while  controlling  temperature  when  the  shaking  cultivation  device 
is  positioned  in  a  sealed  chamber; 
Figs.26  to  33  are  outlines  for  explaining  sequences  of  operating  the  cultivating  instrument  of  the 

30  invention; 
Fig.26  is  an  outline  for  explaining  washing  of  the  cultivating  container; 
Fig.27  is  an  outline  of  sealing  a  communicating  tube  after  an  outer  bag  has  been  washed; 
Fig.28  is  an  outline  showing  connection  of  a  charging  instrument  of  the  floating  cells  in  an  inner  bag; 
Fig.29  is  an  adapter  to  be  used  in  this  invention; 

35  Fig.30  is  an  outline  showing  a  connection  of  the  inner  bag  to  a  steriled  air  charging  instrument; 
Fig.31  is  an  outline  of  a  connection  of  an  outer  bag  to  a  culturing  bag; 
Fig.32  is  a  perspective  view  showing  the  container  attached  to  the  shaking  cultivation  device; 
Fig.33  is  an  outline  of  a  connection  of  a  cell  yielding  bag  to  the  inner  bag; 
Fig.34  is  a  graph  showing  activated  killer  of  LAK  cells  by  the  inventive  and  conventional  methods; 

40  Fig.35  is  a  graph  showing  increasing  curves  of  Raji  cells;  and, 
Fig.36  is  a  graph  showing  increasing  curves  of  mouse  hybridoma. 

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS  OF  THE  INVENTION 

45  Fig.1  is  an  outlined  view  showing  an  example  of  the  cultivating  container  of  the  invention.  The  numeral 
1  designates  a  sealing  bag  made  of  soft  or  half  hard  plastic  treated  with  single  layer  or  laminate  of  vinyl 
chloride,  ethylene  acetate  vinyl  copolymer,  polypropylene,  polyethylene,  polyester,  Teflon  or  polyamid  and 
communication  mouthes  2  are  provided  for  charging  the  cultivating  liquid  and  the  gas  at  an  upper  and  lower 
parts.  A  once  used  mouth  is  sealed  not  to  allow  re-use. 

50  Within  the  outer  bag  1,  a  half  transparent  film  bag  3  is  provided,  and  a  part  5  is  formed  outside  of  the 
bag  3  for  holding  the  cultivating  liquid.  A  communication  mouth  4  is  projected  from  the  upper  part  of  the 
outer  bag  1  for  charging  the  cells.  The  transparent  film  bag  3  is  encircled  with  a  protecting  mesh  cover  6. 

The  outer  bag  1  is  composed  by  sealing  two  sheets  of  plastic  at  peripheries.  The  plastic  tubes  as  the 
communicating  mouthes  2,  4  are  secured  to  the  bag  1  so  as  to  seal  the  upper  and  lower  ends  thereof,  and 

55  those  may  be  fixed  with  mouthes  (corresponding  to  a  blood  transfusion  mouth  to  be  used  to  a  blood  bag). 
The  protecting  cover  6  is  formed  in  a  bag  and  holds  the  half  transparent  film  bag  3  therewithin. 

The  plastic  sheet  is  formed  with  holes  7  at  four  corners  for  securing  when  rotation  or  shaking  is 
effectuated. 

4 
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Fig.2  shows  a  cultivating  container  made  in  trial  following  Fig.1,  and  the  same  numerals  are  given  to  the 
same  parts.  A  difference  from  Fig.1  is  that  mouthes  2,  2  communicating  to  the  interior  of  the  outer  bag  1 
are  plural  at  the  lower  part  of  the  bag  1  .  The  communication  mouthes  2,  2  are  sealed  with  protectors  2a. 

Fig.3  shows  another  example  of  the  cultivating  container  which  is  composed  by  holding  two  sheets  of 
5  the  half  transparent  films  11,11  and  two  sheets  of  the  outer  mesh  protecting  covers  12,  12  between  the 

outer  plastic  sheets  10,  10  and  positioning  the  communication  mouthes  13,  14  between  the  sheets  11,11 
and  between  the  outer  sheet  10  and  the  protecting  cover  12,  and  melting  the  peripheries.  Thus,  the  half 
transparent  film  bag  is  enclosed  within  the  bag  formed  with  the  sheets  10,  10,  and  a  part  15  is  formed  for 
containing  the  culture  liquid  and  the  gas  outside  of  the  bag. 

io  Fig.  4  shows  a  further  embodiment  of  the  invention,  where  an  outer  sealing  case  20  is  cylindrical,  and  a 
tube  like  half  transparent  film  21  sealed  at  the  lower  end  is  housed  therewithin,  and  a  mesh-like  protecting 
cover  22  is  encircled  on  the  outer  part  of  the  film  21  . 

At  the  outside  of  the  film  21,  a  culture  medial  and  gas  container  23  is  formed,  and  a  communication 
mouth  24  is  provided  at  a  side  of  the  sealing  case  20  for  communicating  with  the  container  23,  and  a 

is  communication  mouth  25  is  provided  at  the  upper  part  of  the  container  20  for  communicating  with  the 
interior  of  the  film  21  . 

Fig.5  (A)  shows  an  instrument  for  reducing  this  inventive  method  to  practice  most  easily,  where  the 
cells  and  the  media  are  enclosed  in  the  bag  34  to  float  them  in  the  cultivating  liquid  32  in  the  container  30 
as  a  glass  or  plastic  bottle,  and  its  mouth  is  sealed  with  a  pin  31.  The  bag  34  is,  as  shown  is  Fig.5  (B), 

20  sealed  at  a  lower  part  35  shaped  in  tube,  and  is  equipped  with  a  rubber  plug  36  to  which  a  charging  mouth 
37  is  connected. 

Fig.6  is  a  whole  perspective  view  showing  one  example  of  a  rotary  cell  cultivating  device  (agitator)  to  be 
used  for  agitation  of  the  floating  cells  and  the  media.  The  numeral  40  is  a  rotary  plate,  and  41  is  a  box 
where  a  rotation  drive  mechanism  of  the  rotary  plate  40  is  housed. 

25  The  rotary  plate  40  is  inclined  appropriately  with  respect  to  the  horizontal  surface,  and  is  furnished  with 
securing  means  60  for  the  cultivating  bag  at  four  corners.  In  the  present  embodiment,  the  inclining  angle  is 
45°. 

Fig.7  shows  setting-up  of  the  securing  means  60  in  detail. 
The  rotary  plate  40  is  formed  with  pin  holding  holes  40a  at  the  four  corners,  said  holes  extending 

30  toward  the  center  of  the  rotary  plate  40.  The  hole  40a  is  formed  with  a  plurality  of  arc  shaped  cutouts  40b 
for  holding  the  pin  60  at  several  steps. 

The  hole  40a  is  inserted  with  the  pin  61  at  its  lower  part  61  b  from  the  upper  side  of  the  rotary  plate  40, 
and  a  securing  screw  62  tightens  it  and  the  pin  61  is  fixed  to  the  rotary  plate  40.  A  flange  61a  is  positioned 
about  the  lower  portion  of  the  pin  61,  and  a  pin  portion  61b  lower  than  the  flange  61a  has  a  diameter  to  be 

35  fitted  to  a  cutout  40b  of  the  pin  holding  hole  40a  and  is  formed  with  a  screwing  groove  (not  shown)  therein. 
The  securing  screw  62  is  also  formed  with  a  flange  62a,  and  a  portion  62b  formed  at  an  end  of  the 

screw  62  has  a  diameter  to  be  fitted  to  the  cutout  40b  of  the  hole  40a.  Further  a  screw  62c  is  screwed  with 
a  groove  of  the  lower  pin  61b. 

The  screw  62  is  screwed  by  the  pin  61,  and  the  flanges  61a,  62a  tighten  the  circumference  of  the  hole 
40  40a  so  as  to  secure  the  pin  61  to  the  rotary  plate  40. 

When  the  position  of  the  pin  61  is  adjusted,  the  screw  62  is  loosened  and  the  pin  61  is  moved  in  length 
of  the  hole  40a,  and  the  lower  pin  61  ismoved  to  a  desired  one  of  the  cutouts  40b  and  the  pin  61  ia  again 
secured  to  the  rotary  plate  40  by  the  screw  62. 

The  pin  61  is  slidably  mounted  thereon  with  a  cylindrical  stopper  ring  64  having  a  tightening  screw  63a, 
45  and  if  the  screw  63a  is  tightened,  the  stopper  ring  63  may  be  positioned  at  any  part  in  length  of  the  pin  61. 

Fig.8  is  an  outlined  view  showing  a  rotating  mechanism  of  the  rotary  plate  40.  Within  the  box  41,  there 
is  secured  a  plate  49  for  attaching  the  drive  part,  inclining  appropriately  (45°  in  this  embodiment).  The 
attaching  plate  49  is  provided  with  a  motor  48,  a  speed  reduction  gear  head  42  and  a  bearing  46.  The 
numeral  43  is  a  plate  for  supporting  the  motor  48. 

50  A  shaft  is  seen  connected  by  a  joint  45  between  the  gear  head  42  and  the  bearing  46.  A  rotary  shaft  44 
is  pivoted  by  the  bearing  46  and  is  fixed  with  a  part  47  for  carrying  the  rotary  plate  40  by  bolts. 

A  motor  control  unit  50  is  housed  therein  with  a  mechanism  for  controlling  rotation  of  the  motor  48  at 
determined  speed.  In  this  embodiment,  the  rotation  speed  of  the  rotary  plate  40  may  be  determined  within 
0.5  to  10rpm. 

55  The  structure  of  the  securing  means  60  of  the  cultivating  bag  of  this  invention  and  the  rotation 
mechanism  of  the  rotary  plate  40  are  not  limited  to  the  shown  ones,  but  may  be  varied  in  response  to 
demands. 

5 
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As  shwon  in  Fig.9,  the  rotary  cell  culture  device  is  carried  on  and  in  accordance  with  an  instrument  51 
so  as  to  control  the  angle  appropriately  to  the  cells  to  be  cultivated.  The  agitator  rotates  the  culture  device, 
but  may  turn  it  laterally  and  longitudinaly. 

Figs.  10  and  11  explain  the  shaking  operation. 
The  numeral  70  designates  a  shaking  plate  for  holding  the  cell  culture  device,  where  a  point  0  is  a 

center  of  the  shaking  plate,  A  and  C  are  points  on  X-axis,  running  through  the  center  0,  and  B  and  D  are 
points  on  Y-axis,  running  through  the  same.  The  shaking  plate  70  moves  the  culture  device  around  the  X 
and  Y  axes  laterally  and  longitudinally. 

Fig.1  1  is  a  side  view  of  the  plate  70,  showing  a  condition  that  the  plate  70  is  moved  around  the  Y-axis. 
Points  A  and  C  of  the  palte  70  is  moved  vertically  in  reference  to  height  hO  of  the  center  O.  A  maximum 
width  of  turning  of  A  and  C  is  expressed  with  +  hA,  -hA  and  +  hC,  -hC  ("  +  "  is  the  maximum  value  in  a 
direction  higher  than  hO,  and  "-"  is  the  maximum  value  in  a  direction  lower  than  hO).  When  moving  the  plate 
70  around  the  X-axis,  the  moving  widthes  of  B  and  D  are  expressed  with  +hB,  -hB  and  +hD,  -hD. 

15  Turning  System  I 

20 

With  respect  to  a  first  embodiment  of  the  shaking  plate  70,  while  the  plate  70  once  moves  vertically 
around  the  X-axis  (actually,  the  X-axis  moves  slightly  in  cirlce,  cf  Fig.1  2),  the  plate  70  once  moves  vertically 
around  the  Y-axis  (actually,  the  Y-axis  also  slightly  moves  in  circle). 

A  reference  will  be  made  to  a  case  that  the  vertical  and  simultaneous  movements  of  the  plate  70 
around  the  X-  and  Y-axes  are  repeated  periodically.  The  cycles  of  hO  and  hA,  hB,  hC,  hD  will  be  expressed 
with  a  formula  (1). 

25 

30 

1  hA  =  c o s y   t  

2  hB  =  cos   (cot  -  7Z/2)  

3  hC  =  cos   (uit  -  7T) 

4  hD  =  cos   (uyt  -  3/27T  ) 

5  hO  =  0 

( 1 )  

35 

40 

Herein,  h  is  height,  t  is  time,  and  w  is  angular  velocity.  The  angular  velocity  is  expressed  with  a 
following  fomula. 

oi  =  2  77  f  (f  is  vibration  number). 

At  this  time,  the  positioning  relationship  of  ho  and  hA,  hb,  hC,  hD  are  changed  periodically  as  shown  in 
a  formula  (2). 

45  6  hA  >  hO,  hC  <  hO,  hB  =  hO  ,  hD  -  hO  " 

7  hA  -  hO  ,  hC  -  hO  ,  hB  >  hO  ,  hD  <  hO 

8  hA  <  hO,  hC  >  hO,  hB  =  hO  ,  hD  =  hO 
50 

9  hA  *  hO,  hC  =  hO,  hB  <  hO,  hD  >  hO 

>  ( 2 )  

6,  7,  8,  9  of  the  fomule  correspond  to  t1,  t2,  t3,  t4  of  Fig.1  2. 
55  Fig.1  2  shows  periodical  changes  of  hA,  hB,  hC,  hD  in  time.  It  is  seen  that  the  vertical  movements  of  A, 

B,  C,  D  of  the  plate  70  are  in  the  relations  having  phases.  The  once  vertical  movement  of  the  plate  70, 
which  will  be  explained  with  an  example  of  B  of  Fig.  12,  means  that  the  height  hB  of  the  point  B  moves 
vertically  in  one  cycle  of  hO  -►  +  hB  -►  hO  -►  -hB  -►  hO. 
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Figs.  14  to  17  show  movements  of  the  shaking  plate  70  following  this  shaking  cycle. 
(a)  In  Fig.1  4,  the  point  A  in  the  X-axis  is  at  the  height  of  +hA,  and  the  point  C  is  at  the  height  of  -hC. 
The  points  B  and  D  in  the  Y-axis  are  at  the  same  height  as  hO  (t1  time  in  Fig.1  2). 

The  plate  70  begins  to  turn  around  the  Y-axis  and  the  points  A,  C  start  to  move  to  the  same  height 
5  as  hO,  and  at  the  same  time  B  starts  to  +hB  about  the  X-axis,  and  D  starts  to  -hD  (t1  +At  time  in 

Fig.1  2) 
(b)  Subsequently,  as  shown  in  Fig.1  5,  B  is  at  the  height  of  +hB,  and  D  is  at  the  height  of  -hD,  and  A  and 
C  are  at  the  same  height  of  hO  (t2  time  in  the  same). 

The  turning  plate  70  starts  to  turn  about  the  X-axis,  and  B,  D  move  to  the  same  height  of  hO,  and 
io  concurrently  A  to  -hA,  and  C  to  -hC  (t2  +  At  time  in  same). 

(c)  As  shown  in  Fig.1  6,  the  point  C  comes  to  the  height  of  hC,  the  point  A  to  -hA,  and  B,  D  to  the  same 
height  of  hO  (t3  time  in  same). 

The  plate  70  starts  to  turn  about  the  Y-axis,  and  gradually  the  points  A,  C  come  to  the  height  of  hO, 
and  D  to  +hD,  and  B  to  -hB. 

is  (d)  As  shown  in  Fig.1  7,  the  point  D  becomes  the  height  of  +hD,  and  A,  C  to  hO  (t4  time). 
After  then,  B,  D  become  hO,  and  the  point  A  to  +hA,  and  C  to  -hC  (t4  +  At  time),  and  again  they 

return  to  the  (a)  condition  and  repeat  the  (a)  to  (d)  conditions. 
Fig.1  3  shows  one  example  of  a  device  for  moving  the  shaking  plate  carrying  the  cell  culture  container  in 

accordance  with  the  above  mentioned  principle.  70  is  the  shaking  plate  and  71  is  the  culture  container.  A 
20  securing  means  for  the  container  71  is  the  same  as  that  of  Fig.7.  The  center  O  of  the  plate  70  is  pivoted  at 

a  free  angle  by  means  of  the  link  ball  79a  at  an  end  of  a  pole  78  held  by  a  box  74.  The  numeral  73  is  a 
drive  mechansim  of  the  shaking  plate  70.  The  box  74  is  housed  therein  with  a  motor  75,  gears  76a,  76b, 
76c.  These  gears  are  in  mesh  each  other,  and  the  gear  76b  is  connected  to  the  motor  75  via  a  joint  77. 
Another  gear  76a  is  fixed  with  a  link  80,  and  the  gear  76c  is  fixed  with  a  link  81  .  The  link  80  is  pivoted  with 

25  one  end  of  the  push  bar  82,  and  the  other  end  of  which  is  pivoted  on  the  X-axis  (or  Y-axis)  in  the  plate  70 
via  the  link  ball  79b.  Similarly,  the  link  81  is  pivoted  with  one  end  of  the  push  bar  83,  and  the  other  end  of 
which  is  pivoted  on  the  Y-axis  (or  X-axis)  in  the  plate  70  via  the  link  ball  79c. 

Actuation  of  the  shaking  device  shown  in  Fig.1  3  will  be  explained  in  comparison  with  the  shaking  of  said 
plate  70  with  reference  to  Figs.  18  to  21. 

30  Changings  of  the  shaking  device  in  Figs.  18  to  21  correspond  to  those  of  Figs.  14  to  17,  where  (A)  are 
the  outlines  of  rear  side  of  Fig.1  3,  and  (B)  are  the  right  side  views  of  (A). 

(a')  A  connection  85  between  the  link  80  and  the  push  bar  82  is  at  the  position  (P1),  so  that  the  push  bar 
82  moves  upwardly  the  point  A  of  the  plate  70  to  +  hA,  and  the  point  C  is  moved  down  to  -hC.  At  this 
time,  since  a  connection  86  (pivot  portion)  between  the  link  81  and  the  push  bar  83  is  at  the  position 

35  (Q4),  the  points  B,  D  of  the  plate  70  are  at  the  same  position  as  the  center  O  (Fig.1  8). 
(b')  When  the  links  80,  81  turn  45°  counterclockwise,  the  connection  85  between  the  link  80  and  the 
push  bar  83  moves  to  the  position  (P2),  and  the  points  A,  C  of  the  plate  70  are  at  the  same  height  as  the 
point  O. 

Since  the  connection  86  is  at  the  position  (Q1)  at  this  time,  the  point  B  of  the  plate  70  is  pushed 
40  upwardly  to  the  height  +hB,  and  the  point  D  is  moved  down  to  the  height  -hD  (Fig.1  9). 

(c')  When  the  links  80,  81  turn  further  45  °  ,  the  connection  85  moves  to  the  position  (P3),  so  that  the 
point  A  of  the  plate  70  is  pulled  down  to  the  height  of  -hA,  and  the  point  C  is  moved  upward  to  the 
height  of  +  hC.  Since  the  connection  86  is  at  the  position  (Q2)  at  this  time,  the  points  B,  D  of  the  plate 
70  are  at  the  same  height  as  the  point  O  (Fig.20). 

45  (d')  When  the  links  80,  81  are  rotated  45  °  counterclockwise,  the  connection  85  is  at  the  position  of  (P4), 
so  that  the  points  A,  C  of  the  plate  70  are  at  the  same  position  as  the  point  O. 
Then,  since  the  connection  86  is  at  the  position  of  (Q3),  the  point  B  of  the  plate  70  is  moved  down  to 

the  height  of  -hB,  and  the  point  D  is  moved  upward  to  the  height  of  +hD  (Fig.21). 
Further,  when  the  links  80,  81  are  rotated  45  °  counterclockwise,  the  condition  is  returned  to  the  above 

50  mentioned  (a')  state  and  the  (a')  to  (d')  states  are  repeated. 

Turning  system  II 

A  further  reference  will  be  made  to  a  case  that  the  shaking  plate  is  actuated  vertically  around  the  X-  and 
55  Y-axes  n  times  irregularly,  thereby  to  enable  to  select  the  relation  between  hO  and  hA,  hB,  hC,  hD. 

Fig.22  is  a  front  view  of  the  shaking  device  for  practising  the  present  example,  and  Fig.23  is  a  side  view 
of  Fig.22.  The  numeral  70  is  the  shaking  plate,  the  center  O  of  which  is  pivotted  at  free  angle  to  a  pole  91a 
by  means  of  a  link  ball  90a.  91  ,  92  are  push  bars  for  the  plate  70,  and  the  former  is  pivoted  on  the  X-axis, 
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and  the  latter  is  pivoted  on  the  Y-axis  via  link  balls  90b,  90c. 
The  other  end  of  the  push  bar  91  is  turnably  provided  at  the  end  of  a  rack  93  and  the  other  end  of  the 

push  bar  92  is  turnably  provided  to  a  rack  94.  The  rack  93  is  moved  by  a  pinion  gear  96  to  be  rotated  by  a 
motor  95.  The  rack  94  is  moved  by  a  pinion  gear  98  to  be  rotated  by  a  motor  97. 

5  The  numeral  99  is  a  device  for  controlling  rotation  speed  and  rotating  direction  of  the  motors  95,  97.  By 
the  control  device,  the  motors  95,  97  may  be  driven  independently  or  concurrently. 

(a")  At  first,  the  heights  hA,  hB,  hC,  hD  of  the  points  A,  B,  C,  D  of  the  shaking  plate  70  are  at  the  same 
height  as  hO  of  the  point  0  (t1  time  in  Fig.24). 

When  the  rack  93  is  advanced  by  driving  of  the  motor  95,  the  push  bar  91  pushes  up  the  plate  70. 
io  Thereby  the  plate  70  starts  to  turn  about  the  Y-axis,  and  the  point  A  moves  vertically  to  +  hA  and  the 

point  C  to  -hC  (t1  +  At  time  in  Fig.24). 
(b")  After  the  point  A  comes  to  the  height  of  +hA,  and  the  point  C  to  the  height  -hC  (t2  time  in  Fig.24), 
the  rack  93  is  moved  back  by  reversing  the  motor  95,  and  the  push  bar  91  pulls  down  the  plate  70,  and 
gradually  the  points  A,  C  start  to  move  to  the  same  height  as  hO  (t2  +  At  time  in  Fig.24).  Then,  the  points 

is  B,  D  are  always  at  the  same  height  as  hO  until  t1  to  t2  +  At  time. 
(c")  After  the  points  A,  B,  C,  D  again  return  to  the  same  height  as  hO  (t3  time  in  Fig.24),  the  rack  94  is 
advanced  by  the  motor  97,  and  the  push  bar  92  pushes  the  plate  70.  Thereby  the  plate  70  starts  to  turn 
about  the  X-axis,  and  gradually  the  point  B  starts  to  move  vertically  to  +hB,  and  the  point  D  to  -hD  (t3  + 
At  time  in  Fig.24). 

20  (d")  After  the  point  B  comes  to  +hB,  and  the  point  D  to  -hD  (t4  time  in  Fig.24),  the  rack  94  is  moved 
back  by  reversing  the  motor  97,  and  the  push  bar  92  pulls  down  the  plate  70.  Therefore  the  plate  70 
starts  to  turn  around  the  X-axis,  and  gradually  the  points  B,  D  move  vertically  to  the  same  height  as  hO 
(t4  +  At  time  in  Fig.24).  At  this  time,  the  points  A,  C  are  at  the  same  height  as  hO  until  t3  to  t4  +  At. 
(e")  The  points  A,  B,  C,  D  return  to  the  same  height  as  hO,  and  carry  out  the  turnings  as  repeating  the 

25  following  actuations. 
At  t5  time  and  t5  +  At  time,  the  actuation  of  (c"), 
at  t6  time  and  t6  +  At  time,  the  actuation  of  (d"), 
at  t7  time  and  t7  +  At  time,  the  actuation  of  (a"),  and 
at  t8  time  and  t8  +  At  time,  the  actuation  of  (b"). 

30  Thus,  in  this  example,  the  plate  70  turns  while  repeating  alternately  vertical  movements  of  1/2  times 
about  the  X-axis  and  1/2  times  about  the  Y-axis. 

According  to  the  device  of  Figs.22  and  23,  the  above  mentioned  turning  system  I  may  be  practised. 
A  following  reference  will  be  made  to  the  shaking  thereof, 

(f")  At  first  the  points  A,  B,  C,  B  are  at  the  same  height  as  hO  (time  t9). 
35  When  the  motor  97  is  reversely  rotated  to  move  back  the  rack  94,  the  point  B  of  the  plate  70  is 

moved  toward  -hB  around  the  X-axis,  and  the  point  D  toward  +hD  (t9+  At  time  in  Fig.24). 
(g")  After  the  point  B  becomes  the  position  of  -hB  and  the  point  D  becomes  +hD  (t10  time  in  the  same), 
the  motor  95  is  driven  and  the  rack  93  is  advanced  to  push  up  the  plate  70,  and  the  plate  70  is  pulled 
down  by  the  motor  97  via  the  push  bar  92.  From  t10  +  At  time  to  t14  time,  the  plate  may  be  turned  in 

40  the  same  way  as  turning  from  t4  +  At  time  to  t8  time. 
Further  in  the  present  embodiment,  it  is  possible  to  push  up  or  pull  down  the  shaking  plate  70  at  the 

same  time  via  the  push  bars  91  ,  92  by  rotating  the  motor  95  normall  or  reversely. 
Fig.25  shows  that  the  shaking  device  70  in  Fig.1  3  is  housed  within  a  sealed  container  100,  and  the 

temperature  therein  is  controlled  to  be  optimum  to  the  cell  cultivating  condition. 
45  A  further  reference  will  be  made  to  a  sequence  of  cultivating  the  cells  by  means  of  the  culture  device 

shown  in  Fig.2  and  the  rotation  device  of  Fig.6. 
An  outer  bag  of  the  culture  container  used  in  this  example  is  made  of  polyvinyl  chloride.  The  sheet 

thickness  is  0.4mm,  and  the  capacity  is  4,000  ml  in  total  of  the  exterior  liquid  being  2,000  ml  and  the  air 
being  about  2,000  ml.  The  innner  bag  3  is  made  of  re-generated  cellulose.  The  film  thickness  is  20  urn,  the 

50  molecular  weight  10,000,  and  the  capacity  is  1000  ml  in  total  of  the  interior  liquid  being  500  ml  and  the  air 
being  about  500  ml.  In  the  present  operating  example,  an  explanation  will  be  made  in  reference  to  the 
cultivation  of  human  lymphocytes.  The  invention  is  also  available  especially  as  the  high  density  cultivation 
of  cell  line  derived  from  the  blood  such  as  mouse  hybridoma. 

55  (I)  Washing  of  culture  bag 

The  inner  bag  3  is  coated  with  glycerine  against  drying.  So  the  washing  is  required  with  a  physiological 
salt  solution. 
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As  shown  in  Fig.26,  a  communication  tube  111  is  connected  to  a  bag  110  holding  the  physiological  salt 
solution  at  one  end,  and  connected  to  an  inner  liquid  handling  mouth  4  (communication  mouth)  at  the  other 
end.  The  communication  tube  111  has  liquid  lead  needles  112,  113,  and  a  clamp  114  at  a  middle  part.  The 
clamp  114  is  at  first  closed,  and  opened  after  having  connected  the  handling  mouth  4  and  the  bag  110, 

5  thereby  to  pour  the  physiological  salt  solution  about  500  ml  due  to  a  head. 
The  clamp  114  is  closed,  and  the  connection  tube  111  is  taken  off  from  the  bag  110,  after  which,  two 

parts  around  the  handling  opening  4  are  knotted  to  seal  and  unnecessary  parts  are  cut  off. 
The  inner  bag  is  confirmed  about  leaking,  and  the  physiological  salt  solution  is  charged  about  2000  ml 

into  the  the  outer  bag  1  in  the  same  way  as  said  above.  Fig.27  shows  that  after  the  salt  solution  is  supplied 
io  into  the  outer  bag  1,  a  communication  tube  111a  is  sealed  at  115,  115a.  For  the  exterior  handing  opening  2 

(communication  opening),  one  without  a  protector  2a  is  firstly  used. 
The  culture  bag  is  provided  to  a  rotary  agitator  shown  in  Fig.6,  and  rotated  4  to  5  rpm  for  about  15 

minutes. 

is  (II)  Pouring  of  lymphocytes  suspended  in  media  (interior  liquid)  and  culture  media  (exterior  liquid) 

(1)  Discharge  of  washing  liquid 

The  culture  bag  is  removed  from  the  rotary  agitator,  and  the  communication  tube  111a  is  taken  off  from 
20  the  exterior  liquid  handing  mouth  2,  and  a  new  communication  tube  (clamp  is  closed)  is  connected.  The 

clamp  of  the  communication  tube  is  opened,  and  the  washing  liquid  within  the  outer  bag  1  is  discharged 
due  to  the  head,  after  which,  the  communication  tube  is  firmly  knotted  twice  to  seal  and  unnecessary  parts 
are  cut  off. 

After  then,  the  inner  bag  3  is  confirmed  about  leaking,  and  the  washing  liquid  within  the  inner  bag  3  is 
25  discharged  in  the  same  way  as  said  above,  and  the  communication  tube  is  sealed  and  unnecessary  parts 

are  cut  off. 

(2)  Charging  of  interior  liquid 

30  Lymphocytes  suspended  in  medium  is  charged  into  the  inner  bag  3  within  a  clean  bench. 
The  lymphocytes  suspended  in  medium  is  charged  in  a  following  procedure. 
The  communication  tube  111  is  removed  from  the  interior  liquid  handling  mouth  4,  and  an  instrument 

120  for  pouring  cell  suspended  liquid  is  connected  as  shown  in  Fig.28  in  a  manner  that  a  leading  tube  122 
is  connected  to  a  funnel  121,  and  a  needle  123  is  attached  to  said  tube  122. 

35  After  the  needle  123  is  pierced  into  the  mouth  4,  the  lymphocytes  suspended  in  medium  is  poured  into 
the  interior  bag  3  due  to  the  head. 

After  pouring  the  lymphocytes  suspended  media,  the  pouring  instrument  120  is  taken  off,  and  an 
adapter  130  shown  in  Fig.29  is  connected,  which  is  composed  by  a  cap  132  having  a  rubber  plug  at  a  rear 
portion  of  a  liquid  lead  needle  131. 

40  The  adapter  130  is  connected  with  an  instrument  140  for  supplying  a  steriled  air  as  shown  in  Fig.30, 
which  is  composed  by  connecting  in  order  a  disposable  syringe  144,  a  three-way  stopcock  143,  a 
disposable  membrane  filter  142  and  a  disposable  needle  141. 

After  piercing  the  disposable  needle  141  into  the  rubber  plug  of  an  operating  adapter  130,  the  steriled 
air  is  supplied  by  piston  action  of  a  syringe  144  and  switching  of  the  three-way  stopcock  143  so  that  the 

45  inner  bag  3  is  effected  with  tension.  The  amount  of  the  steriled  air  is  not  especially  determined.  After 
supplying  the  steriled  air,  the  instrument  140  is  removed. 

(3)  Pouring  of  the  exterior  liquid 

50  As  shown  in  Fig.31,  The  culture  media  bag  150  which  has  been  in  advance  prepared,  is  connected  with 
one  needle  112b  of  the  connection  tube  111b  of  the  same  structure  as  said  above,  and  the  communication 
tube  is  removed  from  the  exterior  handling  mouth  2  of  the  outer  bag,  and  the  other  needle  113b  is 
connected  to  said  opening  2.  After  then,  the  clamp  114b  is  opened,  and  the  exterior  liquid  is  poured  due  to 
the  head. 

55  Then,  the  communication  tube  111b  is  taken  off  from  the  mouth  2,  and  connected  with  an  adapter  130 
of  the  same  structure  as  said  above. 

A  steriled  filter  142  and  a  disposable  needle  141  of  the  steriled  air  supplying  instrument  140  are 
exchanged  with  new  ones  and  the  steriled  air  is  supplied  into  the  outer  bag  1  in  the  same  manner  as  into 

9 
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the  inner  bag  3  so  as  to  give  the  tension  to  the  outer  bag  1  .  The  amount  of  the  steriled  air  is  not  determined 
as  said. 

(III)  Starting  of  cultivation 
5 

A  rotary  agitator  as  shown  in  Fig.6  is  installed  in  a  thermostatic  chamber  set  at  37  °C  or  an  incubator, 
and  the  culture  bag  is  set  as  shown  in  Fig.32. 

The  culture  bag  is  provided  to  the  rotary  plate  40  by  loosening  a  screw  63a  of  a  tightening  means  60  to 
remove  a  stopper  ring  63  from  a  pin  61,  mounting  each  of  attaching  holes  7  onto  each  of  the  pins  61, 

io  inserting  the  stopper  ring  63  into  the  pins  61  ,  tightening  the  screws  63a  and  securing  the  ring  63  to  the  pin 
61  .  Thus,  each  of  corners  of  the  outer  bag  1  is  fixed  to  each  of  the  corners  of  the  rotary  plate  40. 

If  the  culture  bag  had  any  slack,  an  inherent  shape  could  not  be  maintained,  and  smooth  agitation  could 
not  be  made.  Therefore,  the  culture  bag  should  be  provided  in  tension. 

The  culture  bag  is  given  tension  by  loosening  a  screw  62  of  a  pin  61  ,  moving  the  pin  61  along  the  hole 
is  40a  to  a  proper  position  of  the  cutout  40b,  and  fixing  the  pin  61  by  the  screw  62.  The  same  operation  is 

made  to  other  remaining  positions  to  give  tension  over  the  culture  bag. 
When  the  culture  bag  is  attached  to  the  rotary  plate  40,  the  rotation  speed  is  determined,  and  the  motor 

41  is  driven.  Since  the  rotary  plate  40  is  rotated  in  tilting  with  respect  to  the  horizontal  surface,  the  culture 
bag  is  periodically  reversed  at  the  top  and  the  bottom,  so  that  the  interior  liquid  and  the  exterior  liquid  are 

20  agitaged  within  the  sealed  bags.  The  both  liquids  are  contacted  through  the  half  transparent  film  as  the 
inner  bag,  and  the  media  in  the  exerior  liquid  move  into  the  interior  liquid  due  to  diffusion  phenomina. 

The  rotation  speed  of  the  plate  40  is  generally  4  to  5  rpm.  The  cultivation  by  this  device  is  undertaken 
within  the  thermostatic  chamber  or  the  incubator  the  temperature  of  which  has  been  set  suitably  to  the 
cultivation. 

25  The  culture  bag  is  attached  to  the  rotary  plate  40,  and  the  latter  is  rotated  4  to  5  rpm  for  doing 
cultivation. 

(IV)  Exchange  of  culture  media  (exterior  liquid) 

30  An  exchanging  period  is  judged  when  the  exterior  liquid  becomes  yellow.  It  is  convenient  to  divide  the 
much  controlled  culture  media  into  culture  bags. 

When  the  culture  media  are  exchanged,  the  rotation  of  the  rotary  agitator  is  stopped  and  the  culture  bag 
is  removed.  Then,  the  handling  opening  2  of  a  non-used  exterior  liquid  is  connected  with  a  communication 
tube  (clamp  is  closed)  of  the  same  structure  as  shown  in  Fig.26,  and  the  clamp  is  opened  to  discharge  the 

35  exterior  liquid  due  to  the  head. 
After  dischaging  the  exterior  liquid,  the  clamp  is  closed,  and  a  culture  bag  which  has  been  in  advance 

produced  is  connected  with  another  communication  tube  (clamp  is  closed),  after  which,  the  communiation 
tube  connected  to  the  opening  2  is  taken  off  and  connected  with  the  communication  bag  of  said  culture 
bag,  and  at  the  same  time,  the  clamp  is  opened  to  charge  the  exterior  liquid  due  to  the  head. 

40  When  the  exterior  liquid  has  been  completed  in  pouring,  the  clamp  is  closed,  and  the  communication 
tube  is  take  off  from  the  culture  bag  and  is  knotted  twice  and  firmly  sealed,  and  unnecessary  parts  are  cut 
off.  If  the  outer  bag  is  lacked  in  tension,  the  steriled  air  is  supplied  in  the  same  way  as  said  above. 

The  culture  bag  is  fixed  to  the  rotary  agitator,  and  the  cultivation  is  again  performed. 

45  (V)  Finishing  of  the  cultivation  and  yielding  of  lymphocytes  suspended  in  media  (interior  liquid) 

Having  completed  the  cultivation,  the  culture  bag  is  removed  from  the  rotary  agitator,  and  a  yielding  bag 
170  as  shown  in  Fig.  33  is  prepared. 

The  yielding  bag  170  is  connected  with  a  leading  tube  171,  and  a  liquid  lead  needle  172  is  provided  at 
50  its  end  portion.  The  lead  tube  171  is  knotted  moderately  as  shown  in  Fig.33  nearly  the  bag  and  a  loop  173 

is  made  in  advance.  The  operation  adaptor  is  taken  off  from  the  handling  opening  4  of  the  interior  liquid, 
and  the  needle  172  of  the  yielding  bag  170  is  connected  thereto,  and  the  interior  liquid  is  yielded  into  the 
yielding  bag  170  due  to  the  head  via  the  leading  tube  171. 

The  loop  173  of  the  tube  171  is,  after  yielding,  firmly  knotted,  and  the  needle  172  is  removed  from  the 
55  handling  opening  4.  Another  knot  is  made  nearly  said  knot,  and  is  sealed.  Unnecessary  parts  are  cut  off. 

The  above  mentioned  culture  bag,  media  bag,  yielding  bag,  communication  tube,  operation  adapter,  cell 
pouring  instrument,  and  steriled  air  supplying  instrument  are  all  disposable  products  made  of  plastics. 

The  following  will  refer  to  examples  of  cultivating  cells  by  using  the  devices  of  the  invention. 

10 
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Example  1 

The  culture  liquid  (RPMI  1640  500  ml)  containing  human  lymphocytes,  interleukin-2  (called  as  "IL-2" 
hereinafter)  and  +  human  AB  serum  (20%)  was  sealed  into  the  inner  bag  3  of  the  culture  device  (pore  size: 

5  24A).  The  culture  liquid  (RPMI  1640:  2000  ml)  and  the  air  (2000  ml)  were  supplied  into  the  outer  bag. 
The  culture  instrument  was  fixed  to  the  rotary  plate  40  of  the  agitator  (rotation  angle:  30°),  and  the 

leading  of  the  LAK  cell  (lymphokine-activated  killer)  was  carried  out  in  an  incubator.  During  leading,  the 
culture  liquid  was  exchanged  from  another  opening. 

Changings  of  the  activated  killer  of  LAK  cell  according  to  the  invention  was  compared  with  the 
io  conventional  method  (roller  bottle),  and  shown  in  Fig.34,  where  a  vertical  axis  is  the  actvated  killer  and  the 

lateral  axis  is  culturing  days,  and  the  solid  line  shows  the  present  invention  and  the  dotted  line  shows  the 
prior  art. 

The  activated  killer  was  recognized  in  increasing  for  16  days  in  the  invention  and  the  prior  art.  The 
activated  killer  was  measured  by  ATP  method. 

is  The  comparison  between  the  invention  and  the  prior  art  is  shown  in  Table  1.  According  to  the  invention, 
in  comparison  with  the  prior  art  where  the  culture  liquid  and  the  lymphocetyes  are  mixed,  the  using  amount 
of  the  precious  IL-2  of  the  invention  is  1000  u,  while  that  of  the  prior  art  is  2500  u..  The  using  amount  of  the 
human  AB  serum  of  the  invention  is  100  ml,  while  that  of  the  prior  art  is  1000  ml.  Thus,  although  the 
invention  largely  decreased  the  using  amount,  the  activated  killer  was  equivalent  in  the  invention  and  the 

20  prior  art.  If  using  the  disposable  products  as  said  above,  the  steriling  handling  could  be  performed  easier 
than  the  conventional  one. 

25 

30 

35 

40 
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T a b l e   1:  C o m p a r i s o n s   in  c u l t i v a t i o n   of  l y m p h o c y t e s   of  1.0  x  10 

P r i o r   Art   I n v e n t i o n  

c o n c e n t r a t i o n   0 . 5 u   M i   2.0  m  M i  

C e l l   c o n c e n t r a -   g  7 t i o n   d u r i n g   2.0  x  10  M i   2.0  x  10  M i  
c u l t i v a t i o n  

R e q u i r e d   amount  25QQju  1QQQjU or  IL—  2 

Amount  in  h a l f  
t r a n s p o r e n t   f i l m :  

R e q u i r e d   amount  0  .  5  1 
of  c u l t u r e   5 .0£   Amount  o u t s i d e '  
media   h a l f   t r a n s p a r e n t  

f i l m :   S i  

C u l t i v a t i n g   days  6  days  6  d a y s  

R e q u i r e d   amount  %  m£ of  AB  s e r u m  

C u l t i v a t i n g   Five   of  r o l l e r   One  c u l t i v a t i n g  
c o n t a i n e r   b o t t l e s   of  2,0  b a g  

c a p a c i t y  

I n s t r u m e n t   B o t t l e   r o l l e r   A g i t a t o r  

C u l t i v a t i n g   E x c l u s i v e   I n c u b a t o r   o f  
p l a c e   i n c u b a t o r   600  x  600  x  600 

mm 

Example  2 

The  culture  liquid  (Eagle's  MEM)  containing  the  air  and  Raji  cell  and  FCS  were  sealed  in  the  inner  bag 
3  of  the  culture  container  and  the  culture  liquid  (Eagle's  MEM)  and  the  air  were  supplied  into  the  outer  bag 
3.  The  culture  container  is  fixed  to  the  rotary  plate  40,  and  the  cultivation  was  done  by  the  incubator. 

The  increasing  curves  of  Raji  cell  according  to  the  invention  and  the  conventional  method  (flask 
cultivation)  are  shown  in  Fig.35,  where  the  vertical  axis  is  concentration  of  cell  and  the  lateral  axis  is  culture 
days,  and  the  solid  line  is  the  invention  and  the  dotted  line  is  the  prior  art. 
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The  present  inventive  method  and  the  conventional  method  began  the  cultivations  at  cell  concentration 
of  50/mm3.  When  the  latter  reached  the  cell  concentration  of  455/mm3  in  four  days  of  the  cultivation, 
thereafter  it  went  down,  but  the  invention  continued  the  increasing  cell  concentration  of  2060/mm3  after 
seven  days  of  the  cultivation. 

Example  3 

The  air  and  the  culture  liquid  (NS-1)  containing  the  mouse  hybridoma  and  FCS  were  sealed  into  the 
inner  bag  3  of  said  culture  container,  and  the  air  and  the  culture  liquid  (NS-1)  were  seale  into  the  outer  bag. 

io  The  culture  container  was  fixed  to  the  rotary  plate  40  of  the  agitator  and  the  cultivation  was  done  in  the 
incubator.  The  increasing  curves  of  the  hybrimoda  by  the  invention  and  the  prior  art  are  shown  in  Fig.36. 

The  conventional  method  reached  the  cell  concentration  of  1000/mm3  in  the  four  cultivating  days,  and 
went  down  thereafter,  but  the  invention  continued  to  increase  up  to  the  cell  concentration  of  10000/mm3  in 
the  six  cultivating  days. 

is  Further  investigations  were  made  in  developments  of  Examples  1  to  3,  and  excellent  results  are  shown 
in  Table  2,  where  the  data  concerning  the  cultivation  in  flask  of  the  prior  art  are  shown  for  comparison. 
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Table   2 - a  

Kind  of  
C u l t i ^ ~ ~ -   —  Mouse  Hybridoma  (NS-1  Mother  c e l l )  

5  vating  condi t ion 

c u ^ i v f t i o n   Wi thFCS   W i t h F C S   S ^ g i *   S S ^ E S  s e r u m - f r e e   s e r u m - f r e e  

10 
Components  -of  2 0 J F C S   20%  PCS  J J J f J o J   +  N ^ - 4 0 4   + in ter ior   medium  +  NS-1  +  NS-1  g  g 

T r y p s i n   T r y p s i n  

15  Volume  of 
in ter ior   medium  5  ml  5  mi  5  mi  5  mi 

Number  of  cells  2>Q  x  2>n  x  2>Q  x  2<Q  x at  state  of  c  c  c  c 
cul t iva t ion   10Vm£  lOVmfi,  lOVmi   l O V m l  

20 
NYSF-4  04  NYSF-404  NYSF-404 

Components  of  (No  i n s u l i n f   (No  i n s u l i n ,   (No  i n s u l i n ,  exterior   medium  »S-J.  BSA,  T r a n s -   BSA,  T r a n s -   BSA,  T r a n s -  
f e r r i n )   f e r r i n )   f  e r r i n )  

25  Period  of  9  days  7  days  6  days  6  d a y s  
c u l t i v a t i o n  

Cell  concentra-  
tion  at  the  end 
of  cu l t iva t ion   1 . 0 - 1 . 3   1 . 3 - 1 . 6   1 . 5 - 2 . 0   2 . 0 - 3 . 0  

30  7 (10  /m£  ) 

Gross  volume  of 
exterior   medium  1 - 0 - 1 . 2 A   1 . 0 - 1 . 2 4   1 . 0 - 1 . 2 |   1 . 0 - 1 . 2 4  

Comparison  data:  NYSF-404  NYSF-404 
S S S g S l *   2 0 » F C S « S - 1   2 0 U C M S - 1  
flask  methods 
Flask  media 

Upper  limit  of 
40  cu l t iva t ion   using  fr.7  -  0.8  0.7  -  0.8  0.6  -  0.7  0.6  -  0 . 7  

flask  (lQ6/mi  ) 
Increased  dens i ty  
of  CR  tissue  cell  14-16  x  18-20  x  25-28  x  33-43  x  
vs  f l a sk  
Increased  dens i ty  
of  monoclonal  „„„  „„„  ,  _  -  _  . .  
antibodies  vs  60-120  X  120  x  120  X  120-240  x 
Standard  methods 
Cells  in  flask  Ep i th   E p i t h   .  Lym  Lym 

50  *E-NYSF404 
Remarks  (enriched 

NYSF-404) 
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Table  2 - b  

Kind  of 
c e l l  Culti-   ^ ^ ^ - ^ ^ ^   Raj i   cel1  Lymphocyte  (Human) 

vating  cond i t ion""  

Kind  of 
cul t ivat ion  With  FCS  . .   

PHA  
.  

PHA  BLAS? 
I n d u c t i o n   R e j u v e n a t i o n   C u l t i v a t i o i  

70 
5  u/m  1%PHA-H  +  5  u/m 

Components  of  20%  FCS  +  r IL-2  +  10%FCS  +  r IL-2   + 
inter ior   medium  E a g l e ' s   20%ABserum  RPMI  1640  10%FCS  + 

MEM  +RPMI  1640  RPMI  1640 

15  Volume  of 
inter ior   medium  5  m4  500  m4  5  m4  5  m4 

Number  of  cells  _  . 
at  state  of  2 . 0x lOVm4  2.0x10  /m4  1.0x10  /m4  1 . 0 x l 0 5 / m 4  
c u l t i v a t i o n  

20 
Components  of  RPMI  1640 
exterior  medium  E a g l e ' s   MEM  RPMI  1640  RPMI  1640  +  Q  0032% 

25  Period  of  5  days  fi  d  7  d  7  d a y s  c u l t i v a t i o n  

Cell  concentra-  
tion  at  the  end 
of  cul t ivat ion  1 . 0 0 - 1 . 3 0   0 . 9 - 1 . 4   0 . 6 - 1 . 6   0 . 8 - 1 . 2  

30  7 (10  '/m  4  ) 

V ^ i l f Z l i ^   1 .0 -   1-44  8 . 0 - 1 2 . 0 4   0 .1-   0 .24  0 .4-   0 . 6 4  

Comparison  data:  20%ABserum  10%FCS  +  10%FCS  + 
35  Cultivation  by  £"„n;T„   +0.5  u/m  1%PHA-M  +  5  u/m conventional  Eagle  s  rJL_2  +  RpMI  164Q  rJL_2  + 

flask  methods  MEM  164Q  164Q 
Flask  media 

Upper  limit  of 
40  cul t iva t ion   using  0 . 4 - 0 . 6   2 . 0 - 2 . 5   1 . 0 - 2 . 0   1 . 0 - 2 . 0  

flask  (105/m4  ) 
Increased  dens i ty  
of  CR  tissue  cell  25-32  x  8 -   10  x  3  -  10  X  5 - 8 x  
vs  f l a sk  
Increased  dens i ty  

45  of  monoclonal 
antibodies  vs  Not  t e s t  
Standard  methods 
Cells  in  flask  Lym  Lym  Lym  Lym 

Agri  r a t e d  
50  Remarks 

55 
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Table   2 - c  

Kind  of 

5  C u l t i ^ ^ ^ "   HeLa 
vating  condi t ion 

Kind  of 
cul t iva t ion   with  Fcs  wi tn   FCS  C o m p l e t e l y  

70 

Components  of  10%  FCS  +  10%  FCS  +  2%BSA  + 
inter ior   medium  E a g l e ' s   E a g l e ' s   MEW  NYSF-404+ 

MEM  +0.1%  0.05% 
T r y p s i n   T r y p s i n  

75 Volume  of  _  «  c  (i  c  n 
inter ior   medium  5  m£  5  mi  5  m£ 

Number  of  c e l l s  
at  state  of  2 .0xl05/mfi   2 . 0 x l 0 5 / m £   2 . 0 x l 0 5 / m £  

20  c u l t i v a t i o n  

Components  of  NYSF-4  04 
exterior  medium  E a g l e ' s   MEM  E a g l e ' s   MEW  (No  i n s u l i n ,  

BSA, 
T r a n s f e r r i r  

25 Period  of  5  days  8  days  8  d a y s  
c u l t i v a t i o n  

Cell  concentra-  
tion  at  the  end  n _   n  .  n  „  ..  _  n  -  . . .  . . .   0.2  -  0.4  0.8  -  1.2  0.6  -  1 . 0  of  c u l t i v a t i o n  30 
( lo ' /ml   ) 

Gross  volume  of 
exterior   medium  0-8-  1.0*  0 .8-   1.2£  0 .4-   0 . 8 i  

35  Comparison  data:  iq%  FCS  +  10%  FCS  +  NYSF-404 
convent ional^   E a ^   '  S  '  3  < ? ° m P ^ l >  
flask  methods  ^   SERUM-FREE 
Flask  media 

Upper  limit  of 
4°  cu l t iva t ion   using  0.2  -  0.4  0.2  -  0.4  0.2  -  0 . 4  

flask  (106/mJ&  ) 
Increased  density  ,  .  _  „  -  „  .  „  _  _  _  „ of  CR  tissue  cell  10-20  x  30-40  x  25-30  x  
vs  f l a sk  
Increased  densi ty  5  of  monoclonal 
antibodies  vs 
Standard  methods 
Cells  in  flask  E p i t h   Ep i th   ,  E p i t h  

50 Remarks 

55 
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Table  2 - d  

—  Kind  of 

5  C u l t i ^ ~ ^ ^ "   MDT-4  SU-1  HBS 
vating  condi t ion^"  

Kind  of 
cult ivat ion  With  FCS  With  FCS  With  FCS 

10 

Components  of  2  0%  FCS  +  20%  FCS  +  20%  FCS  + 
interior  medium  RPMI  1640  McCoy's  RPMI  164  0 

5A 

15 Volume  of  - f l   c / i   e _ f l  .   ̂ .  ,.  5  mi  5  mU  5  mU interior  medium 

Number  of  c e l l s  
at  state  of  2 .0x l05 /m£   4 .0x l05 /m£  3 . 0 x l 0 5 / m £  

20  c u l t i v a t i o n  

Components  of 
exterior  medium  RPMI  1540  McCoy's  5A  RPMI  1640 

25 Period  of  9  days  4  days  7  d a y s  
c u l t i v a t i o n  

Cell  concentra- 
tion  at  the  end 
of  cul t ivat ion  1 . 2 - 1 . 4   1 . 0 - 1 . 2   1 . 4 - 1 . 6  

30  7 (10  /mi  ) 

Gross  volume  of  „  .  _  ,  _  . 
exterior  medium  0 . 8 - 1 . 2 *   0 . 4 - 0 . 8 £   0 . 8 - 1 . 0 4  

Comparison  data:  
35  Cultivation  by  10%  FCS  +  10%  FCS  +  10%  FCS  + 

conventional  RPMI  164  0  McCoy's  5A  RPMI  164  0 
flask  methods 
Flask  media 

Upper  limit  of 
40  cul t ivat ion  using  1 . 0 - 1 . 2   0 . 3 - 0 . 5   1 . 0 - 1 . 2  

flask  (106/mJ&  ) 
Increased  densi ty  
of  CR  tissue  cell  12-13  x  24-33  x  13-14  x 
vs  f lask  
Increased  densi ty  

45  of  monoclonal 
antibodies  vs 
Standard  methods 
Cells  in  flask  Lymp  Lymp  Lymp 

*SU-1  Derived 
50  Remarks  from  Ovarian 

Carcinoma 
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CR  T i s s u e   :  N o t e s  

(1)  FCS  =  F e t a l   C a l f   S e r u m  

(2)  PHA  =  P h y t o h e m a g l u t i n i n   R e j u v e n a t i o n  

(3)  BSA  =  B o v i n e   Serum  A l b u m i n  

(4)  E p i t h   =  E p i t h e l i a l   -  l i k e   c e l l  

(5)  Lymph  =  L y m p h o b l a s t   -  l i k e   c e l l  

(6)  E - N Y S F - 4 0 4   =  E n r i c h e d   N Y S F - 4 0 4  

(7)  SU-1  =  D e r i v e d   f r o m   O v a r i a n   C a r c i n o m a  

20  As  having  mentioned  above,  according  to  the  present  invention,  following  excellent  effects  could  be 
brought  about. 

(1)  In  comparison  with  the  prior  art,  effective  and  economical  cultivation  is  possible.  Actually,  for 
example,  in  Example  1,  the  using  amouns  of  IL-2  and  the  human  AB  serum  may  be  largely  decreased, 
and  in  cell  cultivations  in  Examples  2  and  3  and  Table  2,  the  high  concentration  is  possible  in 

25  comparison  with  the  prior  art.  It  is  possible  to  culture  the  cells  by  chaging,  if  necessary,  the  media  in  the 
half  transparent  film  container  and  the  components  of  the  media  outside  of  the  film. 
(2)  The  cultivation  within  the  sealing  is  possible,  and  since  the  media  liquid  is  not  circulated  as  done  in 
the  conventional  hollow  membrane,  the  steriled  operation  may  be  easily  made. 
(3)  The  cultivation  is  possible  with  narrow  spaces  and  small  scaled  instruments  in  comparison  with  the 

30  rotary  cultivation  by  the  conventional  roller  bottle.  Further,  as  in  the  cultivation  with  the  hollow  membrane, 
any  complicated  system  is  not  required,  and  much  condensed  cultivation  is  possible. 
(4)  The  cell  to  be  cultivated  and  the  culture  media  are  sealed  in  the  different  containers.  The  charging 
and  yielding  of  the  cells,  the  exchanging  of  the  culture  media,  and  the  supplying  of  the  steriled  air  are 
carried  out  by  easy  one  touch  connection  of  the  operating  instrument. 

35  (5)  By  using  each  of  the  above  instruments,  the  cell  yielding  and  exchange  of  the  culture  media  may  be 
carried  out  under  the  steriled  condition. 
(6)  In  comparison  with  the  rotary  cultivation  by  the  conventional  roller  bottle,  nutrition  passes  to  the  cell 
side  through  the  half  transparent  film,  and  by  exchanging  the  culture  media  it  is  possible  to  cultivate  the 
cell  in  the  half  transparent  film  at  high  concentration. 

40  (7)  Since  the  cells  and  the  culture  media  are  moderately  agitated,  the  component  of  the  cell  is  uniformly 
dispersed,  and  the  cells  do  not  attach  to  the  wall  of  the  container  or  cause  condensation,  and  the  high 
yield  may  be  obtained.  In  addition,  the  cultivation  is  carried  out  as  rotating  or  shaking  the  culture 
container,  so  that  much  cultivation  is  possible  in  spite  of  the  small  area  of  the  film  in  comparison  with  the 
conventional  culture  container  of  the  hollow  membrane. 

45 
Claims 

1.  A  method  for  cultivating  tissue  cells,  comprising  sealing  the  cells  to  be  cultivated  in  a  container  of  a 
semi-permeable  film  together  with  a  culture  media, 

50  said  semi-permeable  film  having  a  pore  size  sufficient  to  pass  culture  media  and  gas  but  not  sufficient 
to  pass  cells  within  the  semi-permeable  film, 
positioning  said  container  in  a  housing  container, 
retaining  culture  media  and  gas  outside  of  the  transparent  film,  and  cultivating  the  cells  within  the  semi- 
permeable  film  container  due  to  diffusion  phenomina  by  concentration  inclination  between  the  cells 

55  suspended  in  the  culture  media  within  said  semi-permeable  film  container  and  the  culture  media 
outside  of  the  semi-permeable  film  container  through  said  semi-permeable  film,  including  agitating  the 
cell  culture  media  during  cultivation,  characterized  in  that  said  agitating  includes  shaking  the  cell 
cultivating  container  comprising  said  semi-permeable  film  container  and  said  housing  container  during 
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cultivation,  by  moving  said  cell  cultivating  container  repeatedly  in  an  oscillating  motion  about  a 
horizontal  X-axis,  moving  the  cell  cultivating  container  repeatedly  in  an  oscillating  motion  about  a 
horizontal  Y-axis,  and  repeating  the  oscillating  motions. 

5  2.  An  instrument  for  cultivating  cells,  comprising  an  outer  bag  (1)  composed  of  a  plastic  material,  a  semi- 
permeable  film-made  inner  bag  (3)  enclosed  within  said  outer  bag  (1),  a  space  part  (5)  defined  between 
said  outer  bag  (1)  and  said  inner  bag  (3)  for  holding  a  cultivating  media  and  a  gas,  characterized  by  a 
mesh-made  protector  (6)  encircling  said  inner  bag  (3),  a  first  supply  mouth  (4)  for  supplying  the 
cultivating  media  floating  the  cells  thereon  into  said  inner  bag  (3),  and  a  second  supply  mouth  (2)  for 

io  supplying  the  cultivating  media  and  the  gas  into  said  space  part  (5)  said  semi-transparent  film  having 
such  a  pore  size  not  passing  the  cells  within  said  inner  bag  but  passing  the  cultivating  liquid  and  the 
gas. 

3.  An  instrument  for  cultivating  cells,  comprising  a  container  (3)  of  a  semi-permeable  film  for  holding  cells 
is  to  be  cultivated,  said  semi-permeable  film  having  a  pore  size  sufficient  to  pass  culture  media  and  gas 

but  not  sufficient  to  pass  cells  within  the  semi-permeable  film,  forming  a  part  (5)  for  holding  a  culture 
media  and  gas  in  the  housing  container  (1)  outside  of  said  container  (3),  a  communication  between  said 
housing  container  (1)  and  the  inner  container  (3),  and  a  connection  of  a  bag  (150)  for  supplying  the 
culture  media  to  said  housing  container  (1),  an  instrument  for  pouring  cell  suspended  in  culture  media 

20  into  said  semi-permeable  film  container  (3),  a  bag  (110)  for  yielding  the  cultivated  cells  in  the  half 
transparent  film  container,  a  tube  (111)  for  connecting  the  cell  cultivating  container  and  the  cell  pouring 
bag  (110),  and  an  instrument  for  introducing  sterilized  air  into  said  housing  container  (1)  or  the  semi- 
permeable  film  container  (3). 

25  4.  A  rotary  cell  cultivating  device,  provided  with  a  container  (3)  of  a  semi-permeable  film  for  holding  cells 
to  the  cultivated,  said  semi-permeable  film  having  a  pore  size  sufficient  to  pass  culture  media  and  gas 
but  not  sufficient  to  pass  cells  within  the  semi-permeable  film,  formed  with  a  part  (1)  for  housing  culture 
media  and  gas  outside  of  said  container  and  provided  with  a  communication  between  said  housing  part 
(1)  and  said  semi-permeable  container  (3),  to  be  rotated  during  cell  cultivation,  characterized  in  that 

30  said  device  comprises  a  rotary  plate  (40)  to  attach  the  cell  cultivating  container  (1,3)  and  the  rotating 
device  (41)  therefor,  and  said  rotary  plate  (40)  is  furnished  with  a  fixing  means  (60)  for  said  cultivating 
container  (1  ,3)  and  is  tilted  with  respect  to  a  horizontal  surface. 

5.  A  rotary  cell  cultivating  device,  provided  with  a  container  (3)  of  semi-permeable  film  for  holding  cells  to 
35  be  cultivated,  said  semi-permeable  film  having  a  pore  size  sufficient  to  pass  culture  media  and  gas  but 

not  sufficient  to  pass  cells  within  the  semi-permeable  film,  formed  with  a  part  (1)  for  housing  culture 
media  and  gas  outside  of  said  container  and  provided  with  a  communication  (4)  between  said  housing 
part  (1)  and  said  container  (3),  to  be  rotated  during  cell  cultivation,  characterized  in  that  said  device 
comprises  a  shaking  plate  (70)  which  is  rotatably  supported  at  a  center  point  for  holding  said  cell 

40  cultivating  container  (1  ,3),  a  push  bar  (82)  which  is  rotatably  supported  to  the  shaking  plate  (70)  at  its 
one  end  on  X-axis,  a  push  bar  (83)  which  is  rotatably  supported  at  its  one  end  on  Y-axis,  and  a  drive 
mechanism  (80,81)  for  vertically  moving  these  push  bars  (82,83)  alternately  or  concurrently  so  as  to 
move  said  shaking  plate  (70)  laterally  and  longitudinally. 

45  Patentanspruche 

1.  Verfahren  zur  Kultivierung  von  Gewebezellen,  enthaltend  ein  Eindichten  der  zu  kultivierenden  Zellen  in 
einem  Behalter  aus  einem  semi-permeablen  Film  zusammen  mit  einem  Kulturmedium,  wobei  der  semi- 
permeable  Film  eine  zum  Durchlassen  des  Kultermediums  und  von  Gas  ausreichende,  nicht  aber  zum 

50  Durchlassen  von  Zellen  innerhalb  des  semi-permeablen  Films  ausreichende  PorengroBe  hat,  Positionie- 
ren  des  Behalters  in  einem  Gehausebehalter,  Ruckhalten  des  Kulturmedius  und  des  Gases  auBerhalb 
des  semi-permeablen  Films,  und  Kultivieren  der  Zellen  in  dem  Behalter  aus  semi-permeablem  Film 
aufgrund  des  Diffussionsphanomens  durch  Konzentrationsgefalle  zwischen  den  in  dem  Kulturmedium 
innerhalb  des  Behalters  aus  semi-permeablem  Film  suspendierten  Zellen  und  dem  Kulturmedium 

55  auBerhalb  des  Behalters  aus  semi-permeablem  Film  durch  den  semi-permeablen  Film  hindurch, 
einschlieBlich  Bewegen  des  Zellkulturmediums  wahrend  der  Kultivierung,  dadurch  gekennzeichnet, 
dal3  das  Bewegen  ein  Schwenken  des  den  Behalter  aus  semi-permeablem  Film  und  den  Gehausebe- 
halter  umfassenden  Zellkutivierungsbehalters  wahrend  der  Kultivierung  enthalt,  indem  der  Zellkultivie- 
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rungsbehalter  wiederholt  in  einer  oszillierenden  Bewegung  urn  eine  horizontale  X-Achse  bewegt,  der 
Zellkultivierungsbehalter  wiederholt  in  einer  oszillierenden  Bewegung  urn  eine  horizontale  Y-Achse 
bewegt  und  die  oszillierenden  Bewegungen  wiederholt  werden. 

5  2.  Einrichtung  zum  Kultivieren  von  Zellen,  enthaltend  einen  aus  einem  Kunststoffmaterial  gebildeten 
auBeren  Beutel  (1),  einen  in  dem  auBeren  Beutel  (1)  eingeschlossenen,  aus  einem  semi-permeablen 
Film  hergestellten  inneren  Beutel  (3),  einen  zwischen  dem  auBeren  Beutel  (1)  und  dem  inneren  Beutel 
(3)  definierten  Abstandsteil  (5)  zum  Halten  eines  Kultivierungsmedius  und  eines  Gases,  gekennzelch- 
net  durch  einen  den  inneren  Beutel  (3)  umschlieBenden,  aus  einem  Gitternetz  hergestellten  Schutz  (6), 

io  eine  erste  Zufuhrungsmundung  (4)  zur  Zufuhrung  des  die  Zellen  darin  in  Schwebe  haltenden  Kultivie- 
rungsmediums  in  den  inneren  Beutel  (3),  und  eine  zweite  Zufuhrungsmundung  (2)  zur  Zufuhrung  des 
Kultivierungsmediums  und  des  Gases  in  den  Abstandteil  (5),  wobei  der  semi-permeable  Film  eine 
solche  PorengroBe  hat,  daB  er  die  Zellen  innerhalb  des  inneren  Beutels  nicht  durchlaBt,  aber  die 
Kultivierungsflussigkeit  und  das  Gas  durchlaBt. 

15 
3.  Einrichtung  zum  Kultivieren  von  Zellen,  enthaltend  einer  Behalter  (3)  aus  einem  semi-permeablen  Film 

zum  Halten  der  zu  kultivierenden  Zellen,  wobei  der  semi-permeable  Film  eine  PorengroBe  hat,  die  zum 
Durchlassen  eines  Kulturmediums  und  eines  Gases  ausreicht,  jedoch  nicht  ausreicht,  urn  Zellen 
innerhalb  des  semi-permeablen  Films  durchzulassen,  der  einen  Teil  (5)  zum  Halten  eines  Kulturme- 

20  diums  und  eines  Gases  in  einem  Gehausebehalter  (1)  auBerhalb  des  besagten  Behalters  (3)  bildet, 
eine  Verbindung  zwischen  dem  Gehausebehalter  (1)  und  dem  inneren  Behalter  (3),  und  eine  Verbin- 
dung  eines  Beutels  (150)  zur  Zufuhrung  des  Kulturmediums  zu  dem  Gehausebehalter  (1),  ein 
Instrument  zum  GieBen  von  in  Kulturmedium  suspendierten  Zellen  in  den  Behalter  (3)  aus  semi- 
permeablem  Film,  einen  Beutel  (110)  zum  Sammeln  der  kultivierten  Zellen  in  dem  Behalter  aus  semi- 

25  permeablem  Film,  einen  Schlauch  (111)  zur  Verbindung  des  Zellkultivierungsbehalters  und  Beutels 
(110)  zum  GieBen  der  Zellen,  sowie  ein  Instrument  zum  Einbringen  sterilisierter  Luft  in  den  Gehausebe- 
halter  (1)  oder  den  Behalter  (3)  aus  semi-permeablem  Film. 

4.  Einrichtung  zum  Kultivieren  von  Zellen,  die  mit  einem  Behalter  (3)  aus  einem  semi-permeablem  Film 
30  zum  Halten  von  zu  kultivierenden  Zellen  versehen  ist,  wobei  der  semi-permeable  Film  eine  zum 

Durchlassen  von  Kuturmedium  und  einem  Gas  ausreichende,  aber  zum  Durchlassen  von  Zellen 
innerhalb  des  semi-permeablen  Films  nicht  ausreichende  PorengroBe  hat,  wobei  in  diesem  ein  Teil  (1) 
zum  Unterbringen  von  Kulturmedium  und  Gas  auBerhalb  des  Behalters  ausgebildet  und  eine  Verbin- 
dung  zwischen  dem  Gehauseteil  (1)  und  dem  semi-permeablen  Behalter  (3)  vorgesehen  ist,  zur 

35  Drehung  wahrend  der  Zellkultivierung,  dadurch  gekennzeichnet,  daB  die  Einrichtung  eine  drehbare 
Platte  (40)  fur  die  Befestigung  des  Zellkultivierungsbehalters  (1,3)  und  eine  Dreheinrichtung  (41)  dafur 
enthalt,  und  die  drehbare  Platte  (40)  mit  einer  Befestigungseinrichtung  (60)  fur  den  Kultivierungsbehal- 
ter  (1,3)  versehen  und  gegenuber  einer  Horizontalflache  geneigt  ist. 

40  5.  Drehbare  Zellkultivierungseinrichtung,  die  mit  einem  Behalter  (3)  aus  semi-permeablem  Film  zum 
Halten  von  zu  kultivierenden  Zellen  versehen  ist,  wobei  der  semi-permeable  Film  eine  PorengroBe  hat, 
die  zum  Durchlassen  von  Kulturmedium  und  Gas  ausreicht,  aber  nicht  zum  Durchlassen  von  Zellen 
innerhalb  des  semi-permeablen  Films  ausreicht,  in  welchem  ein  Teil  (1)  zur  Unterbringung  von 
Kulturmedium  und  Gas  auBerhalb  des  Behalters  ausgebildet  und  der  mit  einer  Verbindung  (4)  zwischen 

45  dem  Gehauseteil  (1)  und  dem  Behalter  (3)  versehen  ist,  zur  Drehung  wahrend  der  Zellkultivierung, 
dadurch  gekennzeichnet,  daB  die  Einrichtung  eine  an  einem  zentralen  Punkt  gelenkig  gelagerte 
Schwenkplatte  (70)  zum  Halten  des  Zellkultivierungsbehalters  (1,3)  aufweist,  sowie  eine  Schubstange 
(82),  die  an  ihrem  einen  Ende  auf  der  X-Achse  gelenkig  gegen  die  Schwenkplatte  (70)  abgestutzt  ist, 
eine  Schubstange  (83),  die  an  ihrem  einen  Ende  auf  der  Y-Achse  gelenkig  abgestutzt  ist,  und  einen 

50  Antriebsmechanismus  (80,81)  zum  vertikalen  Bewegen  dieser  Schubstangen  (82,83)  abwechselnd  oder 
gleichzeitig,  urn  die  Schwenkplatte  (70)  lateral  und  longitudinal  zu  bewegen. 

Revendicatlons 

55  1.  Une  methode  pour  la  culture  de  cellules  de  tissus,  consistant  a  enfermer  les  cellules  a  cultiver  dans  un 
recipient  en  film  semi-permeable  avec  un  milieu  de  culture,  ledit  film  semi-permeable  possedant  une 
grosseur  de  pores  suffisante  pour  laisser  passer  le  milieu  de  culture  et  les  gaz,  mais  insuffisante  pour 
laisser  passer  les  cellules  se  trouvant  a  I'interieur  du  film  semi-permeable,  a  placer  ledit  recipient  dans 

20 
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un  recipient  recepteur,  a  maintenir  le  milieu  de  culture  et  les  gaz  a  I'exterieur  du  film  transparent,  et  a 
cultiver  les  cellules  a  I'interieur  du  recipient  en  film  semi-permeable  en  raison  du  phenomene  de 
diffusion  du  a  la  difference  des  concentrations  entre  les  cellules  en  suspension  dans  le  milieu  de 
culture  place  a  I'interieur  dudit  recipient  en  film  semi-permeable  et  le  milieu  de  culture  place  a 

5  I'exterieur  du  recipient  en  film  semi-permeable,  a  travers  ledit  film  semi-permeable,  et  comportant  une 
agitation  du  milieu  de  culture  des  cellules  au  cours  de  la  culture,  caracterisee  en  ce  que  ladite  agitation 
consiste  a  secouer  le  recipient  de  culture  des  cellules  comprenant  ledit  recipient  en  film  semi- 
permeable  et  ledit  recipient  resepteur  au  cours  de  la  culture,  en  deplagant  ledit  recipient  de  culture  des 
cellules  de  maniere  repetee  en  un  mouvement  oscillant  selon  un  axe  X  horizontal,  en  deplagant  le 

io  recipient  de  culture  des  cellules  de  maniere  repetee  en  un  mouvement  oscillant  selon  un  axe  Y 
horizontal,  et  en  repetant  les  mouvements  oscillants. 

2.  Un  appareil  pour  la  culture  de  cellules,  comprenant  un  sac  exterieur  (1)  en  matiere  plastique,  un  sac 
interieur  (3)  en  film  semi-permeable  place  a  I'interieur  dudit  sac  exterieur  (1),  un  interstice  (5)  defini 

is  entre  ledit  sac  exterieur  (1)  et  ledit  sac  interieur  (3)  pour  retenir  un  milieu  de  culture  et  un  gaz, 
caracterise  par  un  dispositif  protecteur  en  treillis  (6)  entourant  ledit  sac  interieur  (3),  une  premiere 
bouche  d'alimentation  (4)  pour  introduire  dans  ledit  sac  interieur  (3)  le  milieu  de  culture  sur  lequel 
flottent  les  cellules,  et  une  seconde  bouche  d'alimentation  (2)  pour  introduire  dans  ledit  interstice  (5)  le 
milieu  de  culture  et  le  gaz,  ledit  film  semi-permeable  possedant  une  grosseur  de  pores  telle  qu'elle  ne 

20  laisse  pas  passer  les  cellules  se  trouvant  dans  ledit  sac  interieur,  mais  laisse  passer  le  liquide  de 
culture  et  le  gaz. 

3.  Un  appareil  pour  la  culture  de  cellules,  comprenant  un  recipient  (3)  en  film  semi-permeable  pour  retenir 
les  cellules  que  Ton  veut  cultiver,  ledit  film  semi-permeable  possedant  une  grosseur  de  pores  suffisante 

25  pour  laisser  passer  le  milieu  de  culture  et  le  gaz,  mais  insuffisante  pour  laisser  passer  les  cellules  se 
trouvant  a  I'interieur  du  film  semi-permeable,  formant  une  partie  (5)  pour  retenir  un  milieu  de  culture  et 
un  gaz  dans  le  recipient  recepteur  (1)  a  I'exterieur  dudit  recipient  (3),  une  communication  entre  ledit 
recipient  recepteur  (1)  et  le  recipient  interieur  (3),  et  une  liaison  d'un  sac  (150)  pour  fournir  ledit  milieu 
de  culture  audit  recipient  recepteur  (1),  un  appareil  pour  verser,  dans  ledit  recipient  en  film  semi- 

30  permeable  (3),  les  cellules  en  suspension  dans  le  milieu  de  culture,  un  sac  (110)  pour  fournir  les 
cellules  cultivees  au  recipient  en  film  semi-transparent,  un  tube  (111)  pour  relier  le  recipient  de  culture 
des  cellules  et  le  sac  verseur  de  cellules  (110),  et  un  appareil  pour  introduire  de  I'air  sterilise  dans  ledit 
recipient  recepteur  (1)  ou  dans  le  recipient  en  film  semi-permeable  (3). 

35  4.  Un  dispositif  rotatif  de  culture  de  cellules,  muni  d'un  recipient  (3)  en  film  semi-permeable  pour  retenir 
les  cellules  que  Ton  veut  cultiver,  ledit  film  semi-permeable  possedant  une  grosseur  de  pores  suffisante 
pour  laisser  passer  le  milieu  de  culture  et  le  gaz,  mais  insuffisante  pour  laisser  passer  les  cellules  se 
trouvant  a  I'interieur  du  film  semi-permeable,  possedant  une  partie  (1)  pour  recevoir  un  milieu  de 
culture  et  un  gaz  a  I'exterieur  dudit  recipient  et  muni  d'une  communication  entre  ladite  partie  receptrice 

40  (1)  et  ledit  recipient  semi-permeable  (3),  ledit  dispositif  etant  prevu  pour  etre  mis  en  rotation  pendant  la 
culture  des  cellules,  caracterise  en  ce  que  ledit  dispositif  comprend  une  plaque  rotative  (40),  pour  fixer 
le  recipient  de  culture  des  cellules  (1,  3),  et  le  dispositif  de  rotation  (41)  correspondant,  et  ladite  plaque 
rotative  (40)  est  dotee  d'un  moyen  de  fixation  (60)  pour  ledit  recipient  de  culture  (1  ,  3)  et  est  inclinee 
par  rapport  a  une  surface  horizontale. 

45 
5.  Un  dispositif  rotatif  de  culture  de  cellules,  muni  d'un  recipient  (3)  en  film  semi-permeable  pour  retenir 

les  cellules  que  Ton  veut  cultiver,  ledit  film  semi-permeable  possedant  une  grosseur  de  pores  suffisante 
pour  laisser  passer  le  milieu  de  culture  et  le  gaz,  mais  insuffisante  pour  laisser  passer  les  cellules  se 
trouvant  a  I'interieur  du  film  semi-permeable,  possedant  une  partie  (1)  pour  recevoir  un  milieu  de 

50  culture  et  un  gaz  a  I'exterieur  dudit  recipient  et  muni  d'une  communication  entre  ladite  partie  receptrice 
(1)  et  ledit  recipient  (3),  ledit  dispositif  etant  prevu  pour  etre  mis  en  rotation  pendant  la  culture  des 
cellules,  caracterise  en  ce  que  ledit  dispositif  comprend  une  plaque  de  secouage  (70)  qui  prend  appui 
de  maniere  rotative  au  niveau  d'un  point  central  pour  tenir  ledit  recipient  de  culture  des  cellules  (1  ,  3), 
une  barre  de  poussee  (82)  qui  prend  appui  de  maniere  rotative  sur  la  plaque  de  secouage  (70)  a  I'une 

55  de  ses  extremites  sur  I'axe  X,  une  barre  de  poussee  (83)  qui  prend  appui  de  maniere  rotative  a  I'une 
de  ses  extremites  sur  I'axe  Y,  et  un  mecanisme  d'entraTnement  (80,  81)  pour  deplacer  verticalement 
ces  barres  de  poussee  (82,  83)  alternativement  ou  simultanement,  de  maniere  a  deplacer  ladite  plaque 
de  secouage  (70)  lateralement  et  longitudinalement. 
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