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©  Baby  bottle  liner. 

@  A  baby's  bottle  liner  (10)  made  from  high  den- 
sity  polyethylene  of  a  thickness  of  from  9  to  40 
microns  and  stretched  in  the  widthwise  direction,  by 
an  amount  of  from  1  :5  to  1  :9. 

Such  a  liner  (10)  has  been  fount  to  be  strong 
and  flexible  enough  to  resist  bursting  and  in  addition 
its  contents  can  be  heated  in  a  microwave  oven. 
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BABY  BOTTLE  LINER 

the  polyethylene  was  extruded  and  thereafter  the 
tube  was  subjected  to  stretching  widthwise,  ie.  in 
the  direction  of  the  arrow  1  1  which  is  transverse  to 
the  direction  of  extrusion,  of  about  6  times  to  a  final 

5  thickness  of  25  microns.  A  small  degree  of  stretch- 
ing  occured  lengthwise  but  this  was  small  in  com- 
parison  with  the  widthwise  stretching.  Thereafter 
the  tube  was  cut  to  length  and  the  upper  end  12 
shaped  in  a  conventional  fashion  by  a  cutting  op- 

ro  eration.  The  lower  end  14  was  closed  by  an  ultra- 
sonic  weld  16.  Typically  the  final  weight  for  a  liner 
210  mm  long  and  84  mm  wide  is  0.85g 
Liners  10  were  subjected  to  testing  with  the  follow- 
ing  results: 

75  1  .  Drop  test  (containing  250  mi  water  from  1 
metre  height):  Average  4  times  before  bursting 

2.  Tensile  strength  of  edge  (kg)  measured 
on  an  Instron  tester:  Average  2.70 

3.  Tensile  strength  of  heatseal  (kg  measured 
20  on  an  Instron  tester):  Average  2.32 

4.  Burst  strength,  Muller  tester,  (Ib/in2):  16.3 
5.  Leachable  lead  and  cadmium  content 

(ASTM  C738-81  by  atomic  absorption  spec- 
tophotometric  analysis):  lead  <  0.1  PPM,  FDA  per- 

25  missible  limit  5  PPM,  cadmium  <  0.01  PPM,  FDA 
permissible  limit  0.5  PPM 

6.  Test  for  F.D.A.  regulation  on  high  density 
polyethylene: 
extractable  fraction  in  n-hexane:  Average  0.755% 

30  (max  limit  5.5%) 
soluble  fraction  in  xylene:  Average  1.505%  (max 
limit  11.3%) 

7.  Microwave  proof  test 
heat  to  boiling  for  15  seconds  and  no  leakage 

35  Information  source:  Labtest  Taiwan  Nov.  2,  1987. 

This  invention  relates  to  baby's  bottle  liners. 
Such  liners  are  well  known  and  have  generally 

been  made  from  polyethylene.  They  are  conve- 
nient  to  use  because  they  can  be  supplied  in  a 
sterile  form  and  are  disposable  after  use.  Polyeth- 
ylene  liners,  despite  their  widespread  use  are  not 
suitable  for  use  in  a  microwave  oven  to  heat  the 
milk  and  are  also  liable  to  burst  if  dropped  or 
subjected  to  other  forms  of  mechanical  shock. 

A  baby's  bottle  liner  according  to  the  invention 
is  made  from  high  density  polyethylene  which  has 
a  final  thickness  of  from  9  to  40  microns  and  has 
been  stretched  in  the  widthwise  direction,  ie.  the 
direction  transverse  to  the  machine  direction  in 
which  it  has  been  extruded,  by  an  amount  of  from 
1  :5  to  1  :9. 

We  have  found  that  such  a  material  is  both 
strong  and  flexible  enough  to  resist  bursting  if  the 
bottle  is  dropped  accidentally  and  in  addition  the 
material  is  capable  of  having  its  contents  heated  in 
a  microwave  oven. 

High  density  polyethylene  is  a  known  material 
and  is  widely  available  from  chemical  manufactur- 
ers  such  as  Mitsubishi  in  Japan  and  Bayer  and 
Hoest  in  Europe.  Despite  this  no-one  has  pre- 
viously  used  such  a  material  for  making  baby's 
bottle  liners  despite  the  well  known  failings  of  liners 
made  from  polyethylene.  High  density  polyetylene 
has  a  density  typically  of  0.9  to  1  and  more  prefer- 
ably  0.95  to  1  . 

High  density  polyethylene  is  also  suitable  to 
meet  the  United  State  Food  and  Drug  Administra- 
tion  (FDA)  rules  for  materials  in  which  food  is 
heated  in  that  the  extractabie  fraction  in  n-hexane 
and  the  soluble  fraction  in  xylene  are  very  low  in 
comparison  with  the  maximum  permissible  limits 
and  in  addition  the  levels  of  leachable  lead  and 
cadmium  from  the  material  are  also  very  low  in 
comparison  with  the  maximum  permissible  limits. 

The  bottle  liner  according  to  the  invention  is 
generally  made  by  extruding  a  tubular  length  of 
material  and  this  is  then  stretched  in  known  fashion 
to  the  required  final  size  and  thickness.  Thereafter 
lengths  of  the  resulting  tube  are  cut  to  size  and 
one  end  sealed  by  a  heat  sealing  step  such  as 
ultrasonic  welding  to  complete  the  liner.  The  liners 
are  sterilized,  eg.  with  x-rays  or  gamma  rays.  Again 
the  high  density  polyethylene  used  can  readily  be 
heat  sealed  and  sterilized. 

An  example  of  a  baby's  bottle  liner  according 
to  the  invention  will  now  be  described  with  refer- 
ence  to  the  accompanying  drawing. 

The  liner  10  has  been  made  from  high  density 
polyethylene  having  a  density  of  0.952  and  ob- 
tained  from  Mitsubishi  in  Japan.  Initially  a  tube  of 

Claims 

40  1  .  A  baby's  bottle  liner  made  from  high  density 
polyethylene  which  has  a  final  thickness  of  from  9 
to  40  microns  and  which  has  been  stretched  in  the 
widthwise  direction,  ie.  the  direction  transverse  to 
the  machine  direction  in  which  it  has  been  made, 

45  by  an  amount  of  from  1  :5  to  1  :9. 
2.  A  liner  as  claimed  in  Claim  1  wherein  the 

high  density  polyetylene  has  a  density  of  between 
0.9  to  1  . 

3.  A  liner  as  claimed  in  Claim  2  wherein  the 
50  high  density  polyetylene  has  a  density  of  between 

0.95  to  1  . 
4.  A  liner  as  claimed  in  any  preceding  claim 

made  by  extruding  a  tubular  length  of  material  and 
then  stretching  the  length  of  material  to  the  re- 
quired  final  size  and  thickness,  severing  the  tube 
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into  lengths  as  required  for  a  liner  and  sealing  one 
end  by  a  heat  sealing  step  and  they  are  to  steriliz- 
ing  the  resulting  liner. 

5.  A  liner  as  claimed  in  claim  4  whereafter 
lengths  of  the  resulting  tube  are  cut  to  size,  and  5 
one  end  sealed  by  a  heat  sealing  step  to  complete 
the  liner. 

6.  A  liner  as  claimed  in  Claim  5  wherein  the 
sealing  step  is  ultrasonic  welding. 

7.  A  liner  as  claimed  in  any  one  of  Claims  1  to  io 
6  which  is  sterilized. 

8.  A  liner  as  claimed  in  Claim  7  wherein  the 
liner  is  sterilized  with  X-rays  or  gamma  rays. 
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